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PREFACE 

The genesis of this thesis lies in mf experience as chief 
accountant to the U.K. and European,. subsidiaries of one of the faster 

growing American corporations. In terms of sales, profits and 
capital employed growth in the U.K. has been elpla.lly rapids and a ,, 
signi!icant contributor to that expansion has been the exploitation 
or the financial and cost leverage potential inherent in the skilful 

utilisation of debt finance. I hasten to add that such utilisation 
was, as it mu.st be, a function or financial management rather than of 
accountancy. Subsequent moderately extensive reading in the theory

of capital expenditure control evoked a growing conviction that 
insufficient regard is paid in most developments of the theor,y as to 
the manner of financing such expenditure. 

Generally, either intellectual excitement over the oathematical 
niceties of multilateral profitability appraisal is such that no 

consideration is given to the basic problem of finding the money in 
the first places or a somewhat sterile controversy over the potential 
reactions at the interface between declared capital structure and (ver,y) 

hypothetical shareholder, has caused methods of financing to be 

categorised into the two classes of equity and debt with an implied 

homogeneity of class that is not valid in fact. There is no such 
thing in industrial finance as 'debt', whatever its validity as an 

analytical concept. There are many methods of procuring finance which 
have as common attributes that the procurement is for a specific period 

·and that it involves servicing and repayment under specified terms. 

But increasingly the period and the terms are so widely diversified, 
and usually so capable of varying degrees of 9.!llendation in the light 

of economic circumstance, that to lump these methods under one common 
heading for the purposes of analytical treatment (or, worse still, to 

use one form as necessarily representative of them all) is to assume 
too much, An application of the variety of debt financing schemes 
which are commonly available inevitably leads to the realisation that 

their incorporation into financial planning involves significant 
appraisal as to their relative costs, and - equally importantly - as 
to their implications for tuture cash-flows. In a Britain ridden with 
economic crises, corporate liquidity becomes as important as 

profitability, 
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There are signs that the picture is cllang:ing, Information 
pablished in the 'Social Science Research Council Newsletter' 

the 'Journal of Business Finance', the 'Journal of Accounting 

Research' 1111d the like indicate a growing volume or current research 
into different aspects of debt finllllcing, Work by Chambers, Mao 1111d 

Peterson (for which references are given later in this thesis) is 
typical of the growing concern over liquidity as a criterion of 
capital lllldgeting equal in importllllce to profitability. It is or 
considerable interest to note that these developments require an 
attention to accounting practices and procedures, Hopefully, one 

result may be that accountants will cease to follow only with such 
grudging scepticism the pioneering concepts of economists and 

mathematicians, and will start to contrillllte their technical realism 
to a joint solution or these problems. This present thesis is one 
such attempt, however imperfect and incomplete. 

In its preparation, I must gratefully acknowledge the help and 
advice received from so many academic and industrial friends and 

colleagues, Especially am I indebted to the senior management of the 

various Finance Houses ennumerated in the text for their courteous and 

patient response to my many questions! to the small number or 

necessarily anonymous members of the Inland Revenue who have without 
prejudice expressed their private opinion on various issuesc to 

Messrs. J,R,Barber, Ham Aiyar 1111d G,Hsyhurst who over three years 
have endured and. implemented my ineptly stated computer programmin& 
requirements! and to my wife for patience and fortitude above and 

beyond the call or housewifely duty in the preparation of the typescript. 
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This thesis is concerned with establishing criteria whereby an 

optimum managerial choice may be made between alternative methods 

of financing industrial equipment. The alternative financing methods 
considered a.res equity-i'inanced outright purchase, debt-financed 

outright and deferred purchase, and non-ownership acquisition by 

leasing, Each method gives rise to a different pattern, in value 

and in time, of cash flows and consequent reinvestment opportunities. 

The chief sources of these variations are differences in the taxation 
allowances, investment grants and disposal values which enure to the 

equipment itself: on which are superimposed different patterns of 
deposit, amortization and interest payments. Due to the element of 

time, practicable combinations of these parameters are most 

conveniently evaluated by discounting techniques; yielding a comparative 

basis on which criteria for the selection of financing method can 

rationally be based. But such selection cannot be made in isolation 
of the fundamental requirements of total corporate planning. In 

particular, there must be considered the dictates of financial 

strategy as expressed in capital structure and its potential impact 

upon investment decisions and growth criteria. What is sought to be 

presented here is, first, a set of evaluations upon which financing 

decisions can readily be based: and second, a procedure wherein such 

decisions can be integrated into a total capital expenditure 
budgeting system. Considerations are restricted to manufacturing, 

construction and distribution plant and machinery; buildings and 

data-processing equipment being specifically excluded from the study. 

The major argument is presented in two parts, supplemented by an 

abbreviated statistical analysis. Part One analyses the conventions, 

calculations and uses of the Evaluation Tables - a series ot 
tabulations wherein a wide range of assumptions as to taxation 

allowances, investment grants and disposal values are evaluated 

within the terms of alternative financing methods. The Tables 

allow for variations in both the earning rate at which the 
reinvestment potential of each method can be exploited, and the 

discount rate which is used for appraisal. Some of the 



non-quantifiable aspects o£ hire-purchase and leasing are reviewed 

as part of the appraisal, and specific attention is paid to the 

different implications which obsolescence may hold for each 
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financing method. The Tables are examined with a view of. 

establishing orders of significance for the different parameters. 

Rational criteria are thus established for the selection of financing 

methods. 

In Part Two, there are considered the rela~ionships of 

financial decisions based upon the Evaluation Tables, to the 

broader requirements of corporate financial strategy. The criterion 

of economy of financial choice is considered within the potential 

constraint of capital structure insofar as this may reflect upon 

investment decisions. A rescheduling of investment decisions over 

time is shown to have important implications for financial decisions 

so far as the debt servicing-adequacy of cash flow is concerned• 

Using a mathematical programming approach, the framework of an 

accounting model is developed so as to solve simultaneously the twin 

criteria of optimum profitability within a selected set of projects, 

and maximum liquidity-generation by that set of projects so as to 

facilitate optimum financing selection. This is extended into a 

less rigorous procedural approximation, wherein conventional 

treasurership routines are developed which incorporate, albeit 

imprecisely, the criteria developed by the model into a capital 

expenditure budgeting programme making wide use of the Evaluation 

Tables. 

The argument thus far establishes certain criteria or economy 

and flexibility upon which the financing decision in respect of 

industrial equipment can be made.· The Evaluation Tables are set 

in discounted value terms, and their correct usage requires that 

there be selected that discount rate which is appropriate to the firm. 

The calculation of cost-of-capital based discount rates is a major 

subject in itsel£1 but Part Three takes the form of a short statistical 

supplement wherein an examination is made of the possibility or 

making such a selection on an 'industry' basis as a matter of 

practical utility •. The argument of this Part is not meant to be 

exhaustive, but relates directly to certain problems of discount 

rate quantification associated with the model developed in Part Two.· 



PART ONE 

FINANCIAL DECISION ~lAKING 
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CHAPTER ONE 

THE UlPLICATIONS FOR. Fll!ANCIAL l1ANAGEHE!JT 

Introduction: The Financing Decision 

This thesis is concerned with a fundamental management decision• 

how best to finance a capital expenditure project, Initially, there 

is an assumption that the project has been appraised Qy some 

procedure and measure, and has passed tho~e tests, That is, the 

project has been shown to be consistent with company objectives, 

technologically sound and economically devised: and is estimated to 

yield an acceptable level of profit, judged by some measure of 

pfofitability. There is thus a derived assumption that the decision 

to proceed with the project (the investment decision) can be 

separated from the financing decision, This second assumption is 

discussed in Part Two of this thesis; where, although the 

convenience of the separation is·conceded, the assumption itself is 

thrown into doubt on the grounds of logical argument, Separation 

is shown to be all the more illogical where the appraising measure 

is one based upon a discounting process, Ilevertheless, the 

computational difficulties of integrating the two sets of decisions 

are great, and on these grounds alone an initial separation is 

conceded in a procedural approach, 

A decision as to the method of financing one project will usually 

impinge upon decisions.as to the financing of other projects which 

the company may wish·to implement.· The total investment programme 

sets a first figure to the overall mount of finance wnich is 

required, There may be occasions when the amount so required is 

acceptable to the company and is immediately available, o~ c~ easily 

be obtained, The logic of a discounting appraisal process, set 

within a managerial object~ve of maximising the value of the company 

to its shareholders, is that the company will proceed with the 

investment programme. 11ore frequently the total amount of finance 

required will exceed that which the company is able to sustain. 

The 'sustainment limit' ma:y be set by many things: but chief among 

them will be inability to service the Pmount in terms of 

remuneration and/or repayment, over-riding corporate strategy, 

limitations to managerial capacity and credit o~ currency 

restrictions imposed under na.tional planning. It will be argued 
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in Part Two that the first of these is not nearly so finite a limit 

as is assumed in much of the literature on capital rationing 

situations, due principally to the growth of instalment debt 

(especially if this is imperfectly disclosed). It will be further 

argued that a major aspect often attributed to corporate strategy -

that of a predetermined optimum capital structure - is distinctly 

suspect. But obaervably many companies !!!:!!. short of funds, and 

capital expenditure budgeting under conditions of capital rationing 

is a valid segment of management science. 

Projects thus compete for more or les~ scarce resources of 

management and money. Given that there are usually several 

different ways in which a piece of equipment can be bou~t, & 

building project financed and development expenses under-written, 

it would seem axiomatic that management should be as concerned most 

profitably to exploit such alternatives as thel~ are to secure the 

most efficient plant etc. Even where no capital rationing exists, 

efficiency in the finance !Unction is as mandatory as it is for 

production, selling and the rest of the organisation. Capital 

rationing merely adds constraints to the problem. These may be 

stringent, but they do not alter the basic m!na~ment 

responsibility - to be efficient, to be profit-conecious. 

This then is the subject matter'of Part One of this thesist to 
examine broad alternatives of financing method(l) in terms of the 

non-financial and financial implications of each and to present the 

set of Ev&luation Ta.bles which, under a moder&tely wide ran~ of 

alternative parameters, seek to present a specific compar»;&ive 

measure of their various cost~. For the time being, the broader 

issues of bud~ting and str~tegr are postponed, The question which 

is now sought to be answered is the un:unbiguous one of "is it 

cheaper to finance this project by outright acquisition or by an 

instalment plant and is it cheaper to use the firms own money or 

bo=ow it from som,one else?" where both parte of the question a.re 

directed solely to the one project. 

(1) It is not proposed to submit a detailed array of hundreds of 
different financing variants, and subject e&ch one to scrutiny, 
'l'he very lar~ majority of such variants can be closely aligned 
with one or another of the broad alternatives to be discussed, 

9 



Section 1. Hethods of Fi.na.ncins 

The alternative financing methods generally available to the 

firm, and which are considered in this thesis, may be classified 
as variations on a two-vector a.rray1 

OWNERSHIP NO O\>/l€RSHIP 

Own Money 
Borrowed l'loney 

X 

X 

X 

X 

For :purposes of disCllssion, financing methods are broken down into 
six broad classifications! 

1. Use of own equity funds. 

2. Use of borrowing. 

2.1. Ply issuing a formal acknowledgement or debt such 

.as a debenture or promissory note. 

2.2. Dy establishing a bank overdraft, acceptance credit 

or similar bankins instrument. 
2.3. J3y establishing a line of credit or revolvins' fund 

with an industrial finance house. 

2.4. Dy ad hoc financing contracts involving a series 

of period payments comprising part capital.and 

part interest1 whether there is a transference of 
o1mership thereby or not, 

J3y operating rentals. 

' 

In the following disCllssion, Class 2;1. is referred to as 'funded 

debt'. Su.ch funded debt mey be publicly negotiable, or it mey 

consist of a private placement which (though theoretically 
negotiable) is not expected to be so considered and which would 

probably enjoy only a narrow market. For reasons of convenience 

only, negotiable funded debt and all banking instruments (Class 2.2.) 

are termed 'primary borrowing' - solely because these will be the 

debt resources which management will first consider if only because 
of habit and familiarity. Private pla.cings of funded debt and 

Classes 2.3. & 2.4. are termed 'secondary borrowing' - aeain because 

they represent methods ·or borrowing which are less immediately 

familiar to most managers. Class 2.5. (operating rentals) is used 

to cover that method of asset acquisition which is most frequently 

met with in service equipment - e,g,, communication equipment, data. 

processing equipment and transport facilities, The essence of this 

10 
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method of financing is that it is cwcallable on giving du• 

contractual notice and (p~rhape) after payment or some moderate 
car,cellation coet~. The po~sibility of c•ncellation is explicitly 

recognised in the contr~ct aa a maJor part of the terms thereo:. 
~ contrast, Clasn 2.4. (known henceforth ae in~talm~nt debt) does 

not envieaGS cancellation. A pr~cautionary provision for 
cancellation may be written into the contract, but the relatively 

very high :vena.lt1ee of ono sort or mother attaching to woh an 

act clearly indicate that non-cMcl'!llability is really envil!agl'ld. 
!nd'!ted, oa!1CI!llation cb.u:ses ma.y be specified ae bdng non-operable 

at any penalty cost for some minimum ~riod. (Eut contractual 
provision for r'placen~nt of obsolescent with more mo;iern plant 

during the term of the contract is not ruled out). The real 
distinction between operating rental!! and inntalment debt lies 

in the immutability of th!t ~ervieing c!utrga. It b this which 

d~8isnates ope~ting rentals an a cost of ~ales, compared with 
instalment d~bt ~ervicing charee~ which •.re olurly fina.'1cing co!!!tl!. 

for :similar t'eascn,.,, block dieccuntins or debt factoring !!Ch,.mel!J are 

olused with ope:·u.ting r•mtaln. 'I'his differentiation is of course 

merely one which is· convenient a.nd relevant for financial analysis. 

In view of the very Jifferent pattern of cash flows generated 

by different financing m•thods, the fundamental differentiation 

between lca.sing and owning is p<'!rhap~ more imporbnt. J3oth in the 

U.K. and the u.s. tho ba~ia qutt!ltion aske-d by the levenue 
Authorities is - is it int<tnd<!!d that the lessee shall aC':J.tlire all 

or pa.rt of th" equity, without regard as to how or at what rate 

that acquisition takes place. Any cuoh aoquil!Jitory intent 

claesifi&s the tra.nsaction as a sale, not a lease. It is notewortb¥ 
that the u.s. authoritiea •re the more tttrineent in their testa: 

thu!'J it appears that whero a leaee is divided into a primary and a 

Mccndary perio<l (the typical U,K. prao~ice), the transa.ction is the 

more likely to be defin•d as a l~ase if (a) thor~ is likoly still 

to b<t a significant (up to 20i!.) bttt not ex,:ees;:.v, residual value in 

the a.sset at th!! end of the primcy periodr and (b) the sncondary 

period rentalo are not inordinately- i.e,, having recard to (a) • 
reduced from the prima.ry p"riod rental'S. Yet 110 long as the option 

quot!!a a rieure reflecting the 'significant cesidud valU!ll 1 •n 
option to purchase at the end of the primary pi!triod does not 

11 



necessai'ily dis:1ualify the triiJlsaction from clas!!ification as a 

lease, In the U,K, such an option would at once cause the 

tnnsaction to b<t d,etined as defe=ed purchase, but whether the 

primary period does or does not exh1.ust the working life is only 

a matter of commercial strategy rather than a Revenue requirement,(l) 

A study of the renewal credits accruing to equipment returned at 

the end of the primary p~riod indicates that the lessors usually 

aim to exhaust the working life, Seconda.ry period renta.l!! are 

usua.lly 1inordin .. t&ly1 reduced, Owing to the e:rletence of 

inve~tment grants, it i!! doubtful whether the U.K. authorities 

will agree to cbssi:t.'y as a lease anything less than a ".full pay-out" 

transaction- i.e., the primary period rentals must recover the 

cash cost equiv1.lent of the asset, "Partial p;cy-out" plane are 

common in the U,S, (Care must be taken not to contuse residual 

value and cash cost equivalent. The former is a function of 

working life, irrespective of cost), 

Additio~lly; the differentiation between operating rentals 

IIJld instdmsnt debt is deliberately extended to deferred payment 

scheme!! in this thesis, as quite moderate cancellation provisions 

are, increasingly, being written into deferred scheme~ operated by 

manufacturers. It is of: course possible to cancel hirs-purchase 

schemes by allowing the vendor to repossess - but the loss of 

p.,_yments made up·to the date of reposse~sion or of equity 

established by those payments is a substantial penalty. 

It is not a necessary condition of instalment debt that 

ownership be synonymous with usage in part or in whole: and hence 

this classification includes a wide range of hire-purchase and 

leasing :tgreements, In what follows in terms of financi•,l a,rgwnent, 

primary borrowing and instalment debt are the principle objects of 

consideration, Ap..rt from any commitment charge, Class 2,). is not 

really a.ssessable until it materialises as one of the other 

classifications. Usually, operating rentals and d~ferred payment 

schemes are too diverse in their pattern, too tailored to a given 

situation to permit of any treatment other than the most gener..I. 

Finally: there are excluded from the following considerations 

property or space leasing, short period convenience leasing and 

full-maintenance computer rental or "third party" computer lneing. 

(1) As will bG seen, recent developments are testing this. 

12 



This last is excluded because of the possibility of investment 

grant revocation. 
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\'ll'>.a.t is seriously considered here is that a compa.ey" already in 

possession of sufficient funds of its own to finance a certain project, 

may .,-et find it more profitable to borrow the necessa.J:.7 finance end use 

its own fUnds for some other purpose. Essentiall.,- the concept is one of 

opportunity cost, where the opportunity cost is the earnings which oan in 

general be expected to accrue to new assets in the oompan.,-. It a given 

method of instalment debt finance is examined as en alternative to 
acquisition b.1 using presentl.,- available equity fundsa(l) 

(a) '~ ts different streams of cash £low will be seen to 

accrue, resulting largely from the complex of grants and 

taxation allowances and liabilities peculiar to each method, 

(b) In some cases this difference in cash stream will be 

accentuated by a salvage or disposal value which attaches 

to ownership but not to rental. 

(c) Compared with the total coxrenttal of fUnds inherent in the 

utilisation of own funds in outright purchase, such forms 

of borrowing permit a decreasing utilisation of a residual 

equity capital in other areas of the compan.,-. 

This third point highlights a complexity of the investment decision 

which often appears to be overlooked in the literature of financial 

theory. We must also review an all too often overlooked complexity of 

the financial decision, Jlorrowing is usually seen as the raising of 

funds by the execution of a formal (end usually negotiable) instrument 

of debt acknowledgement• or as a negotiated bank credit facility with 

a definite term, Doth forms are seen to carry a strong implicit 

(1) A comparison of the costs of outright purchase b.1 funded debt against 
the costs of outright purchase by own funds is bound to rei'lect 
adversely aeainst the former, given that (because purchase !!:!. outright) 

... ____ the same tax flows will accrue to both decisions. It may be argued 
·that the investment of the (diminishing) residual fund or equity 
capital is a. second investment decision. rv argument is that it is not 
however a separable decision, because its size, pattern end term is 
determined by the instalment debt contract of the first decision. We 
have in fact a "composite" reinvestment decision. tro such restrictions 
of pattern or (probably) term would attach to the alternative investment 
of equity funds freed by loan funds devoted to outright purchaseJ end 
it therefore is pro.ctioa.ble to analyse the situation in tel:I:!S of two 
independent decisions. Notice that the conditions here examined are 
quite different from what are ususlly referred to as "dependent" end 
"mutually independent" decisions, which are so categorised on technical 
or resource grounds. (c/1' Bierman & Smidt,( 8 )~pters( 3 & 5 ), 



utilisation in the outright acquisition of assets, But realistically 

this is much too restrictive. There a.re many other forms of borrowi.nlr, 

and borrowing can be used to finance further borrowing. A usei'ul 

classification is Ez.J!!!.2.1 

A. Single lump•SUlll borrowing 

1. Ou.t:d.ght single-payment purchase of an asset, 
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2. As working capital, subsequently to assist in the 

servi(!ing of deferred p.eyment or instalment debt financing. 

B. Period drawing facilities 

In the form of revolvinJ funds. or lines of credit, to service 

as they ariseJ 

1. Acquisition of a series of assets 
• 

2, Servicing of a series of deferred p~ent or 

instalment debt schemes. 

C, Contractual credit schemes 

Offers of deferred payment or instalment debt facilities 

by the asset manufacturer or his financial agent. 

Category B2 will usually be indirect - e,g. 1 the use of line of 

credit to finance stook-holding, thus freeing earnings to finance a 

leasing contract. But this involves two separable inveatment decisions -

e.g, 1 to hold stooks and to lease (s!ey') plant - and so this category is 

excluded, The other categories include for far more flexible systems of 

loan financing than those which most writers in financial theory seem 

prepared to specityr and, as will be discussed, tend to reduce the 

generality of application of some of their arguments. 

Perhaps more importantly, a.ceount needs to be taken of 1pyra.miding1 

and 'linkage' 1 both of \{hi eh a.re essentially forms of "borrowing in order 

to borrow''• :By 1pyra.miding1 is meant the application of one category 

of credit to finance a second and often enlarged category, Thus a bank 

overdraft my directly or indirectly finance a. large value hire-Ptlrchase 

debt - a process with a history of abuse, :By 'linkage' is meant the 

ability of the net cash flows of one project to service the financing 

of a. second. Traditionally this is the ptlrview of retained profitsl but 

here a specific raising of new loan capital to promote early rm.iJ./or high 

cash flow yieldizls projects is envisaged. In recent years, the 

rapid development in terms of both scope and type of instalment 



15 

debt has made this 'linkage' increasingly possible. To acCUilllllate 
retentions until a necessary capital sum is available is a long 

process - and very restrictive in that utilisation of the acCUilllllated 

retentions is ~ 'once-for-always' decision. But if cash flow as it 

emerges can be ploughed back into instalment paj'l:lent, the ·pace of 

growth can be quickened and a wider ra.~ of appraised projects 
considered - for the process is conceivably a geometric progression. 

Capital rationing becomes much more flexible. This potential 'linked' 

i"inancing is an important aspect of the way that the financing 

decision in respect of one project impinges on those of all other 
projects. 

Vcmoil1 in one(l) of the few studies which is specifically 

directed towards instalment debt (principally, in his case, 

towards leasing), uses the concept of the firm's "credit pool"t 
"A credit pool, then, refers to the amount of fiXed 

obligations which a corporation has outstanding at 

any point in time. In talking about a corporations' 

credit pool, it is important to draw a distinction 

between the ~ of the pool and the extent to which 

it is utilised. Theoretically, it is hard to conceive 

of an absolute limit on the size of the credit pool in 

a specific instance------ It ~ well be that a 

corporation has exhausted its credit at a 6% interest 
rate, but additional debt may be available at 8 or lQ%. 

If new debt is issued at e;'o, this does not mean that 

the company's credit pool has growns the company is just 

using more of the credit that was there all the time." 

I£ the concept of "borrowing in order to borrow" is correct, it seems 
reasonable to claim that this is for all practical considerations' a 

widenir,g of the credit pool. For if the first stage borrowing is not 

carried out, the derived. borrowing facility does not exist. 

The question may be asked - what then prevents the firm .from 

widening the credit pool to an infinitely large size? The e."lswer 

(1) R.F.Vancil ( 34 ) Chap.2. The distinction between operating 
rentals and instalment debt used in this thesis - that of a 
cancellation provision - is derived from Vancils use of the same 
concept to distinguish between operating leases (rentals) and 
financial leases (equipment leases). 
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must be - nothingt but there are limits to the extent to which the pool 

will be utilised, Factors which set those limits include as the more 

illlportant ones 1 

1) Constitutional limits set bw the Articles of Association. 
2) A diminiehing debt servicing-adequacy or the cash tlow,(l) 

~) The logical irrationality of a management objective of 
maximising the size rather than the value of the company! 

to the detriment of the equity, 

4) Very broad and usually uncertain limits eet bw institutional 
conventions. At times theee can be rendered ll!llch more 

· stringent by national monetary or economic policy, 
r.hese factors are discussed in detail in Part Two of this thesis. 

A notable omission from this list of limiting factore is: 
5) A managerial financial strategy manifested in a 

predetermined capital etructure which reflects a presumed 

optimal or otherwise preferred equity-debt ratio, 

If this factor (i.e., a predetermined equity-debt ratio) is not so 

much strategic planning as plain managerial prejudice against debt, 
it perhaps ought to be included in the list, But the validity of a 

predetermined equity-debt ratio as an expression of financial 

planning is questioned in thb thellis, and such a ratio would then 

cease to be a limiting factor. 

However, and subject to such limiting factors; if there 

otherwise exists a somewhat stringent capital rationing ei~~tion, 

"borrowing in order to borrow" especially in the sense of a 'linkage' 

potential might become a criterion as important as that of minimising 

financial coet - i,e,, in this eense liquidity might be nearly as 

important as profitability, But this is an Mspect of the integrated 
total system model of Part Two. 'rhe primary criterion must be 

profitability if maximisation of the value of the company is to be 
the managerial objective. In terms of the financing decision, this 

mean!! <Jest minimieation, 1'his can be establil!hed only by a comparative 

evaluation of alternative financing methods. But quantitative 
evaluation cannot very well.take into account certain more subjective 

(1) 'Servicing-adequacy' ot cash flow - the ability of a projected net 
cash inflow to sustain the interest cost and redemption of debt, 
having due regard to all prior claims (legal and strategic) and 
the requirements of equity growth. The concept is diecuesed at 
some length in Part Two, Chap.T\ive. 



conaiderations of undeniable icportnnce. It is as well to establish 

these IUl a necessary environment within which a. purely quantitative 

Judgment rust be cubjeoted to critical review. 

Section 2. !!on-Quantifiable Conrddemtionst 

These considerations are reviewed under the headilvJD of Ownership 

Preference, Improved Credit :tesources, Administration Econ~ca, 

. snd Control. 

The OWnership Controversz 
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"Profits aco:ruo to use, not to 011nerfhip". This is a fundamental 

ll!l-rt of the argu=t in favour of instalment debt, cn:peciall;y lea.sinsl 

nnd it fic;ures lar.:;aly in procroticnal advertising. (l) Undoubtedly 

there is an e:1otion!l.l bill.ll in favour of ownership of plant to be 

found in U.K. Mnufactlll'ing industry. (!t is perhaps not so 

ourprlsir.a to find. much lesa bias in construction and in transport, 

whero thoro has for r.mzty yearr:J been a wide-spre!l.d familiarity with the 

rival concept of contract-hire). It is dif!ieul.t to support this 

statement with statistical tact. All that can bQ said is that 
conversation with non-financial executives reveals eucl1 a bias tilne 

after tit:eJ and this ineludes ccnversations with senior manat;ers from 

such leading t'i= as .llritish Leyland, i\olls :royce, Hawker Siddeley, 

Viyella, Courtaulds, Caccelloid nnd Dunlop - as well ns upwards or 
thirty nnall private cocpanies. L7 contrast, managsrial reaction at 

:s.o.c., Calor Gas, Tarmac, l!arf.:roavcs Group, F.C. Construction, 

Amey(OXford) nnd lloveringhg.r.l (all with large contractin8 or transport 

industrien) wat'l ouch ®re relaxed. As t::r:.n.J.D. Kcarns, Chairman of 

the ){earns i<achine Tool Co. observed! 

"It ie difficult to sell the idea of leacins to users. 

Very t:J::UlY customsrs still profer to own their machine 

tools: oometimes this is sheer pride of ownership, but 
it alao means that the o'mer ill abla to do ex~ctly what he 

wishes with tht1 l:l!l.Ohine, that is, convert it to other uses 

(l) Soe for exru:rple that of United Leasin;; Corporation Ltd. Other 
leasir.g oonpanics docucrontation stndied in connection with 
non-qunntifiablo conaiderationo includes ~t of Astley 
Loasinz, l':Sroantilo Credit, Forvard ?ruat, EoWl:lakor, U.D.T. 
llritish \lagon, Blnck Arrow nnd Lombnrd .Bankinec toeethor with 
leasinz facilities offered by Stavolo:r Ind.uo tries, ,\lfred 
llerbert, Y.ea.rne;y 'frecker, and Ford C. Slater (teylnnd Hotors). 
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or alter it ns he wishes." (l) 

So::ootiu:es this emotior.al bias ia reinforced by i(;no:mnce ( the word is 

not used in a perjorative sense). Thus at a seminar on investment 

appraisP~ conducted by me at Northampton, nineteen out of twenty

seven l!lail!liJ'Or!l in smnll end medium-sized fi:rms were not aware that 

plant could be leased - and yet all of them were sufficiently 1 fonard 

looking' in their managerial approach to alrcl!d;r be making tentative 

attempts to use discounted cash flow in investment deoisionso 

Similarly, eix out of fifteen company accountants workin8 for South 

London firms which use budgetary control as a routine instrument or 

~~ment (and this exhibits some degree of modernity of outlook) 

were not aware that of!'ice equipl!!ent other than computers could be 

leased •. Fin4lly, a half-*~ emotional attitude was expressed to me 

by a small eroup of rl!l.llllt,"era f'= the Lucas-Girling Group! 

"If your plant has a short life, or your product is soon 

overteken by new oodels, leruli.nz might well be 

ad.vantageO'.lllo llut if. ;roq have lon.r: life plant and a 

technologicall:/ static =del, you need. to own yciur 

plant." 

a p3rtly rational statement in that it focusses attention upon the 

relationship of laasinrr to obsolescence. ~t it etill obviously 

associates lencing with stov-&-np measures. 

Undoubtedly profits do e.ccrue to use rather th:l.'l ouncrship. 

::l1is ianores any advantat;e!l c.ccruinJ to Dalva.'1! or trade-in values, (2) 

vhio..~ exceptionally l:li[;ht be very- hiGll thtuJ 10-year old, 5-20 ton 

presses in tho J1idlands are currently fetching hi~er prices than 

when newt The linked problems o£ economic life and residlltll value 

are discussed later. This apart it seems ntranae that in the face 

or so obvious a truism ns 'profits accrue to use•, oanngeocnt should 

give free reiJll to an emotional preference for ownemhip. As this 

(1) c;.uoted in •r:otalworking Production': "Is there a future for 
l:la.chine tool leasi."!g'' June 1967. 

(2) :Slack Arrow, alone of all leasing companies queried on thh point, 
stated positively that t~ing out a fresh lcaee on th$ 
expiration of a primary period on the old lease would automatically 
cam improved terms an a 'reward' for continllit:r of business. It 
is more ueual to find tt£t &uch favourable treat-~nt ia conditional 
upon thG disposal proceedn raised ~J the sale of a~sets returned 
after the prioary period, exceeding so~o notion~l ba~o residual 
value. Hovever, this notional figure m:l;T be quite low - e.g., 
:aowr-.Jaker quote a !'igure as low as f..25 for soms leases. 



is not a thesis in industrial psychology, it is not pertinent to 

attempt to establish to what extent this preference is merely a 

convenient metamorphosis of several potentially more rational 

reactions. But it is useful to point out what those reactions 

might be,. whilst acknowledging that the "old fashioned" virtues of 
proud independence and·thrift, together with a strong sense of' 

property, might still be very rel .. vll.llt! 

1. Risk Aversion 

Chief among these reactions may well be a dislike of debt 

which reflects instinctive recognition of the immatability of 

interest charges and capital repayments. There is in this case a 

fundamental distrust of the servicing-adequacy of cash flow, listed 

on Page 16 as a factor which limits debt. Indeed, it is argued in 

Part Two of this thesis that within widely set limits, servicing

adequacy of cash flow is the principle determir~t of debt. An 

emotional preference for ownership may well mask an inability or 

unwillingness to forecast cash flow. \lhether this arises from a 

lack of expertise or of confidence, or even of mental energy, the 

risk of debt will be avoided. 'r.bis reaction is noted in a letter 

from the Financial Controller of a very large U.K. capital goods 

manufacturing firma 

" •••• neither scheme has been particularly successful as 

buyers •••• appear to want' to own their plant •••• as they are 

not keen to increase their bank borrowi~, which affects 
our own scheme" (l) 

The schemes referred to cover both deferred payment and leasing 

arrangements, the former especially making wide and profitable use 

of bank facilities underwritten by' this firm. Insofar as a 

preference for ownership is then partly hidden instinctive risk

aversion, the Evaluation Tables presented here may be of some use 

. in rationalising that aversion. Obviously, ability e.nd 

confidence in forecasting the servicing-adequacy of cash flow is a 

matter of management education, bu.t the '.:Valuation Tables must help 

in the subsequent decision by' quantifying the comparative 

advantages to be gained from pledging that cash flow. 

(1) Private correspondence, in which a request for anonymity was 
specially requested. 
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2. Freedom to Modtrx 

In th~ quotation on Page 17 , l'!r.l!.J .D.Kea.ml!l refers to the 

ability to modif.r or convert plant which ownership confers. It 

certainly is. a feature or most fintk~cial lenses that the consent 

or tM lessor must be obtained before such modifications etc. are 

etroeted. 'i'his, obviously, iB to protect the esti=ted residual 

value which the lessor has taken into account in setting up the 

leasing terms. The same is largely true or deferred payment 

a.gree!!lentll. llow strictly thiu observance is enforced is impossible 

to say, e..'ld wch wst depend on individual oases. J.';y own personal 

experience with three major U.K. leasing companies, and conversation 

with the me,.'lagement of two others, leads to the following vecy 

tentative conolusionsl 

1. :'iinol:' nodifica.tions to auxiliary components which do 

not ll.lter thll basic uaa.se or ths e::uipment can in 

fact be carried out almost without notification. An 
cxncple would be a complete modification or the 

discharge eea.r or a .road tanker. 

2. 'l'ho consent or the lessor is generally ea.sy to obta.in 

if ths modification improves the psrfo~ea or 

capacity of the basic usage. An exaaple would be the 

application or numerical control to a machine tool. 

~. Only if the modification narrows or restricts the basic 

usa.ge is the lnck oi' the rieht to modify or eonv&rt rell.lly 

onerous. }lhcre the modification or conversion is that of 

a relatively low-capacity 60noral purpose machine to some 

hiGh-capacity but specialised usage, the lescor1s consent 

may be dirticalt to obta.in. An OL'l:-~;:>lo would be the 

replacement of ste!!.lll heated dryin;r units by infra-red 

units on textile finiehins ~ohincr,y ~hich is to be 

uecd exclusively on synthetic fabrics. Lack of ownership 

ill then a de!i."li te disadvnntst."'ll• ln the ease or a 
deferred payment scheme, even in this case, consent 

would be readily forthcoming if the c0ntraot were in 

the later ate.t;us of its lite. 

It is impossible to ~uantify tor decision making purposes what are 

the costs of having to seek consent, oe or the riok thAt consent 

dgllt be wi thhsld. Generally that cost would not seem .rell.list1cll.lly 

to be zreat, but (as in l:lll.."JY other matters) ~ment will a.ot on 

what they bolieve to bo the truth rather than on what !!!, the truth. 
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One indisputable usage-restriction must be noted. This is the 

effect of increased leasing charges for double or treble shift working. 

Prom a lessors point of view, this is fair as his equipment is subject 

to a. reduction in economic life and possibly of residual value. But 
it is an undeniable deterrent to the user: who does not gain the same 

cost reduction as would accrue to a wider spread of depreciation, and 

who does not enjoy any less costs than under ownership. 

The Improved Credit nesources Controversy 

These two underlying motivations for the ownership preference: 

that is, aversion or the risk accruing to debt, and restriction on 

modification rights: can be described as fears of a loss of 
flexibility in subsequent decision makin5. They are largely 
non-quantifiable, although a.measure of the gain from risk acceptance 

is afforded by the Evaluation Tables. Yet another unquantifiable 

feature of instalment debt can be described as a gain in flexibility. 

1his is the increase afforded thereby to the debt capital sources 
open to a company • a widening of Vancil's "credit pool", (l) There 

seems to be little point in following his semantic argwment as to 

·whether it is the pool which is widened or the exploitation thereof 

improved. So far as the financial tJanager is concerned the question 

is - does the use of instalment debt improve the flow of capital 
available to him? Within limits already noted, I think that it does. 

This is not so much because of "clean balance sheets" or D.ny other 

non-disclosure of current debt; although this may be of some 
assistance. ln this country, there is no statutory obligation to 

disclose in published accounts any more than·a bald statement of 
charges for the hire of plant and machinery, (2) which presumably 

includes leasing charges. There is certainly no obligation to 

disclose either as part of the nalance Sheet or by way of a note 

annexed thereto the. capital value (however calculated) of leased 

plant1 and it is by no means universal practice to disclose any 

balance of the capital value of plant acquired under hire-purchase 

or deferred terms insofar as that balance is not yet part of the 
equity of the company.O) ln the U,S, the recommendations of the 

See the quotation on Page 15, 
1967 Companies Act, Schedule 2 (12), 
The alleged juntification for non-disclosure of outstanding 
balances of capital value being that "ownership is necessary 
before an item can be classified as an asset", 
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Institute of Certified PUblic Accountants have since 1949 been that 

leasing rentals should be disclosed as part of the accounts or by 

wa:y ot a note thereon where they are 'long term• and 'material' 1 

22 

and a research study of the same body" recommended in 1962 that the 
user rights under a lease be classified in the Balance Sheet as a 
form or asset, offset by a compensating rental suspense liability.(!) 

However, the 196; SUrvey "Another Look at Lea.sing'•(2) indicates that 

or 166 u.s. companies using leased equipment, onlY one-third found 

their commitments sut•ticiently material to warrant disclosure as to 
rentals, and none in fact disclosed any sort of capitalised value 

of leasins rights. 

But does non-disclosure in fact expand credit facilities? 
The 196; Survey quotes one financial exec:UtiveJ 

"You cannot cover lease obligations wit.h Balance Sheet 

ratios. Ability to pay either rent or debt service is 
the important test, since it takes dollars to cover 

either of these obligations". 

This opinion seems to be confirmation of that sacured earlier by ths 

Vancil and Anthony survey of 1959(;) where 16% of corporate 

respondents opined that leases were equivalent to debt, requiring 
adequate cash flow as the primary consideration and that creditors 

reacted to leasing commitments accordingly. However 21% of financial 
analysts respondinc to this survey said they did not regard leases 

as debts, and 24% implied that they were so wedded to conventional 

Balance Sheet ratios as to allow non-disclosure of lease commitments 
to exclude such types o! debt from their analysis: Incredible though 

this may seem, a follow-up enquiry elicited the remarkable !act that 
out of the 75% balance of analysts who (presumably) did regard 
leasing ns equivalent debt-!inance, only about a half could demonstrate 
formal procEJdures which would automatically test for such equivalent 

(l) J.ll.Nyers ( 79 ). 

(2) H.G.Hamel & C.Thom~son ( 63 ). 

(3) R.F~Vancil & R.N.Anthony (as). 

--------'-------- ------------------------
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debt. The lla.mel-Thompson survey alleges that by 196' there was 

"a growing recognition that leasing is primarily a financing device, 
and the inclination of bankers, accountants, credit analysts and 

institutional investors to regard all long-term leasing as 
equivalent to long-term debt has produced a gradual trend towards 

making some disclosure of lease obligation". No evidence is 

preferred in support or this cautious statement. 

There may be some truth in the claims that instalment-debt 

(especially leasing) permits some extention of credit by reason of 

non-disclosure of such commitments. A more likely-sounding 

explanation of this phenomenon lies not so much in non-disclosure 

as in the rarity with such debt capital is made subject to the 

restrictive covenants which typify funded debt. (But a form of 

'Reverse Covenant' may exist. Thus, Astley Leasing requires a. 

specific waiver' from debenture holders before concluding any leasing 

co11.tract). (l) As a result, a company is free. to "go the rounds" of 

finance houses and leasing manufacturers - where the competition to 

sell may be such that not too many questions are asked concernins 

existing commitments. Por the same reason, of lack of restrictive 
covenants, a. company can reasonably hope to escape i'rom the limits 
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set by the widespread reluctance of primary and secondary lenders to 
become over-involved in the financing of eny one company. nevertheless, 

it is postulated that the real expansion of credit facilities afforded 

by instalment debt arises out of the two aspects of "borrowing in order 
to borrow", with especial emphasis on "financial linkage". If the 

servicing-adequacy of cash flow is insufficient, disclosure or 
non-disclosure, covenants or no covenants will cease really to matter 

to lender or borrower alike.(2) 

(l) Infol'll!ation provided to the author by Aetley Leasing Co.Ltd. 1 
and substantiated by sieht of actual contracts containing this 
condition. Copies of typical instalment-debt contracts provided 
by U,D,T. contain the same condition from time to time. 

(2) A special extension of this in the field of lease financing may 
lie in the claim that 'leasing permits lOO% financing'. This 
is duly recorded in the lla:::el-Thompson 1:163 Survey, However, 
.a: relatively brief review or the deferred payment terms now 
offered by several U.K. machirie tool manufacturers leadsto the 
unavoidable conclusion that the early payments under such 
schemes are so small that the same claim can realistically be 
made for this form or debt finance too. 



The Packaged Cost Controversy 

lt is claimed on behall' of leasing and hire-purchase tha.t the 

user is spared the expense and inconvenience of various operations 

incidental to the ownership of plant. Without doubt the supplier 

inaurs the expense instead, and transmits this to the user as part 

of the leasing charge. rlevertheless, the user mic;ht thereby enjoy 

the cost minimisation accruing to the supplier's specialised skill 

and largel.' sea:..' :Jf c;;;ratins in industrial finance. •.ro the m:naller 

firm especially this 'package service cost' might represent a very 

significant saving. 

(l) 

(2) 

These incidental expenses will includea 

Legal and Professional Cosh1 On bank overdrafts, the form 

of debt most commonly used by small companies, these costs 

are restricted to loss of ma.na£Sment time in arranging the 

overdraft facilities, The only small advantage then 

offered by leasing or hire-purchase is that negotiations 

may be conducted in his own office and may be less prolonged. 

~t if a private placing of equity or of funded debt is the 

alternative, then leasing' or hire-purchase may offer a very 

considerable saving in time and money. Conversely, as 

third-party(l) borrowing charges automatically include for 

this service, the user who never in fact would utilise 

funded debt is paying something of an excessive charge. 

Presumably, for the large.company with fully staffed 

secretarial and accounting functions, the legal and 

professional costs of raising new debt or equity finance 

must be regarded as costs marginal to an already large 

fixed overhead. ~/ithin those marginal costs, and on the 

realistic assumption that the amount involved is larcre 

(else why even consider such formal capital?); it is 

improbable that the cost in highly-paid managerial time 

is any less in raising a large line or (say) leasing credit 

than it would be in negotiating a new equity issue or a 

placing of funded debt,{2) BrokeraP,e or investment banker 

i.e., leasing or hire-purchasing by way of a finance corporation 
such as Astley or Do~~er, rather than direct from the 
equipment manufacturer. 
~2AY senior financial n~agers seem shocked at the thoueht of 
gearing up by the use or leasing rather than funded debt. 
itejection seems instinctive, It is quickly rationalised as 
"leasing is more expensive", but close questionin[; reveals that 
this has. never been really quantified. 
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etc. charges may be counter-balanced by commitment fees and 

(for the less than blue-chip company) an increment to that 

fee or to the leasing premiums, reflecting the fact that if 

third-party leasing is being resorted to (as almost 

certainly it will in these circumstances) then the leasing 

company is lending its credit status in support of the 

lessee~. There must however be considerable savings of 

stamp duty and the like if leasing is substituted for equity. 

It may be argued that these are all quantifiable items 

which can be added to the result of an h'valuation 'fable 

coctpa.rison. This is so; but there are various reasons for 

not too closely evaluating comparative leeal and professional 

costs. Firstly, there is the issue of convenience, which is . 

rather more than a. straight cost of management times it is 

more an opportunitl cost - difficult to measure, always 

changing but very real in a shortaee of managerial expertise. 

::Jecondly, it is true to sey that capital raising expenses 

enure from one raising operation to another. 11ithin the 

firm, the learning curve is very steep; outside the firm, 

all participants are better acquainted with the firm's 

strengths and weaknesses. Thirdly, as one raising operation 

is seldom exactly the same as the previous one, it is not 

easy to predict just what the costs of professional advice 

and administration, especially, are going to be, There is 

a case for regarding legal and professional costs as to an 

extent one of the imponderables. Soma of the more obvious 

and fixed comparative costs - e.g., stwnp duty, brokerage 

fees, - must be quantified, 

Accounting and Heeording Costs; On the assumption (not 

universally realistic) that the user normally keeps a plant 

register and more-or-less detailed fixed asset accounts, it 
is argued .that leasing or hire-purchasing reduces such costs. 

As this implies that the user does not care what happens to 

plant when he does not own it, the ar~nt is quite 

unacceptable. lf "profits accrue to use, not to ownership", 

the user must be concerned to achieve the efficient 

promotion of an investment, regardless as to how it is 

financed. Data of non-utilisation time, repair costs etc. 

are just as i~portant a contribution to the post-completion 

audit and to subsequent investment decisions. Indeed, if 
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.·contractual obligations as to maintenance, repair and 

insurance are to be scrupulously discharged, such records 

are even more necessary, And if the user habitually never 

keeps such records in respect of owned plant, this aspect 

of instalment-debt is a distinct cost - for the supplier or 

financing company will have to keep detailed locational and 

financial rec,ords of all outstanding contracts; an 

administration cost which will be passed on in the rental. 

The user himself must keep adequate financial records of 

rentals paid. 

One area. of administrational saving accruing to leasing 

lies in the simplified taxation accounting routines, to 

which must be added some consequent saving in audit fees. 

(Leasing accounts and agreements are easily audited), A 
further specific saving accrues as between new equity 

financing and instalment-debt - if the new equity attracts 

new shareholders then there will be additional costs now 

and forever in the registrars department. Otherwise, this 

issue or accounting and recording costs seems to be largely 

dependant on the extent to which such records were 

previously thought unnecessary and now have to be kept, 

For or against, the costs involved are not likely to be of 

sufficient nateriality to warrant the cost of identification, 

1~e Question of Control 

One unqua.ntifia.ble but distinct advantage of instalment debt 

seems seldom to be mentioned either in the analytical writings or in 

the advertisement literature, This is the issue of control. Where 

the amount involved is relatively small, the issue is immaterial. 

'''here the amount is relatively large, the issue can be or considerable 

importance, Financing out of reserves should not affect control, so 

long as it does not evoke a shareholder revolution. The effect of a 

new equity issue on control can be nil - the new issue being a rights 

issue (l) or confined to the existing shareholding or a private 

company: or it can be traumatic - the new issue beinz wholly 

privately placed. A private placu1g of debt will almost certainly 

have the same effect. I am not here referring to formal restrictive 

covenants in the indentures, but to the effect on control ranging 

(1) Assuming each shareholder exercises his rights. 
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from the info~al influence of a major institutional loan stock

holding to the t'or:nal appointment of a debenture holders' "watchdog" 

to the Board. Even. a bank overdraft carries overtones of such 

control, as it may carry an obligation to submit period financial 

statements for review and comment: and it is becoming co=onplace 

for a bank to require personal guarantees from major shareholders 

as additional collateral for especially large facilities to small 

companies. 

Generally, once the contract is signed, third-party and 

manufacturing lessors and hire-purchase agents are reoarkably 

unconcerned to attempt any supervision of their investment. Their 

attitude is that of secured creditors, especially if debenture 

holder waivers have been executed. Only in the event of rental 

default do they appear to wish to be closely concerned, and even 

then their attitude is one of minimum commitment. Conversely, they 

are all the more ready to remove their assets without very much 

·sympathetic collaboration with a. management trying to ride out a. 

crisis. 

Conelusion 

In faet there is no eonelusion to this section. Various 

considerations which apply strongly to leasing,. but which also 

are relevant to many forms of hire-purchase and deferred payment, 

have been separately examined because they do not lend themselves 

to a uniform nuantitation analysis. These considerations are 

subject to controversy as to their very existence. Certainly their 

materiality must differ from time to ti£le and circumstance to 

cirouMtance. Their evalUB.tion must largely be subjective, as by 

a process of taking a cold look at each time and circumstance and 

comins to strate~ically orientated decisions within the context 

of the firm as a whole, Only a few aspects, such as those of certain 

legal costs, nre likely to be capable or worthy of closer 

quantification. 

Section 3. F.comonic Lire, Obsolescence and Disposal Value 

These three linked concepts have unierlain much of the 

discussion of the previous Section, 'l'he issues are twofoldr 
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1, To what extent do different financing methods afford 

protection against the risk of obsolescence? 

Obsolescence is taken to ~~rest itself as: 

Equipment Obsolescencet unduly high and avoidable costs 

of operating, plus a 

'catastrophio'(l) loss of dispoRal 

value (where by disposal value is 

meant re-sale or trade-in value 

net of salvage costs). Under 

obsolescence, disposal value 

approximates to scrap value. 

~duct Obsolescence: a catastrophic loss of disposal 

value, only, Opertaing costs 

are irrelevant in this situation. 

2, To what extent do different financing methods imply a loss 

to the user of any potential disposal value in circumstances 

where obsolescence is not important? 

In practice, it is not really possible to regard these t•~ questions 

separately. A sharp loss of disposal value is possible without the 

existence of obsolescence where this is meacrured in terms of unduly 

high operating costs. (A typical example of this is to be found in 

heavy goods vehicles on the recent introduction of the new "platillff" 

regulations, (2) Hauliers demanded new "plated" vehicles which offered 

no real operating cost savings over existing "non-plated" vehicles, 

the disposal value of which dropped sharply: yet the regulations 
specifically provided for the "plating'' of existing vehicled. (3) 

Perhaps obsolescence should also be defined so as to include capacity 

obsolescence - the need for the user to be abl~ to increase the range 

(1) This somewhat dramatic term is used solely to disting~ish between 
a very rapid fall in disposal values and the more-or-less gradual 
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. fall nomally associa~ed with increasing asset life, 
(2) \{hereby there must be affixed to the chassis of a vehicle a 

permanent plate· specifying the unladen vehicle weight on each axle. 
(.~) General vehicle distribution trade opinion is, that the "panic" 

reflected the 'widespread breaching of H.O.T, weight ree;ulations. 
Obviously existing vehicles would be "plated" at their true weight 
(often greater than new vehicles) which would give. the haulier no 
excuse for not reducing his loads to legal limits. There is 
therefore strong pressure by users upon manufacturers to become 
extremely conscious of the weight of the unladen vehiclet but 
this is no new thing to the manufacturers, 



or rate of output. 

This is really a special catecory of unduly high cost operating, 

as the extra capacity ~2Y well be sought by excessively high rates of 

machine apeed and/or .feed, by uneconomical overtime working and the 

like. This fom of obsolescence is particular to the £irnl, and may 
very well not be accompanied by any catastrophic loss of disposal 

value - although excessive operating speeds or feeds may have eo 

reduced the mechanical efficiency of the asset that there is in fact 

a reduction in disposal value also. ~t capacity obsolescence is 

sufficiently important to warrant separate mention in the ensuing 

discussion. Other obsolescence of equipment or product will be 

termed technological obsolescence. 

In that discussion, no account is taken of asset appreciation, 

either in the form of unduly low costs of operating or of increasing 

disposal value. Circumstances ~/here such appreciation is material 

are infrequent, and are usually the result of exceptional and 

non-recurrent causes. The obvious exceptiona to this are land and 

buildings. The degree of rational analysis that is required even in 

this area can be illustrated: 
"Land appreciates in value and equipment depreciates. We buy 

our buildings as a. hedge against inflation, keeping working 

capital in a state of liquidity •••••• Leasing is a practical 
means of procuring equipment without eroding capital" (l) 

It is to be hoped that a comparison is made between the value o£ that 

hedge and any additional financ~ costs of equipment leasing over 

equity-financed outright purchase. l'linimisation of a. potential loss 

situation may be more worth-while than maximisa.tion o£ some other 

potential profit situation. 

outright purchase, however financed, exposes the purchaser to 

the full risk of obsolescence and of declining disposal value. 

Conversely, an owner l'las full equity in whatever disposal value there 

may be. In tecr.nological obsolescence this will probably be small -
this is the case of the "catastrophic" loss.(2) nut where capacity 

obsolescence supervenes, the disposal equity may be valuable; 
especially in the form of trade-in value for mobile assets. The 

same applies to the situation where obsolescence ill not important. 

(1) Aircraft industry executive, quoted H,Schustor "The Plant 
Engineer and Equipment Leasing" ("Plant Engineering', ley 1967). 

(2) For ex~~le, the I.C.I. anbydrites plant at Billin6ham which 
cost C7 million to build and ~~s closed down as an obsolete 
process within nine months of opening in 1965, 
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The impact of balancing allowances or charges does no more than 

modi~ these conclusions somewhat. For although variations in 

disposal proceeds give rise to equal and opposite variations in the 

balancing allowanoe(l) it is to be remembered thatt 

firstlyJ the disposal proceeds have a lOO';~ value, whereas the 

balancin3 allO'•anoe has a value equal only to the 

operative rate of corporation tax. 

secondlyt the disposal proceeds do not depend upon a tax 

liability to have effective value. The balancing 

ii.llowe.nce does. 

thirdlyt the balancing allowance is received nine to eighteen 

m~!'.th" after the disposal, so that in an appraisal 

its present worth is of less weight accordingly. 

This situation is exacerbated by the Inland Revenue 

practice of disallowing the writing-down allowance 

in the year of disposal, and increasing the 

subsequent balancing allowance accordingly. 

nevertheless balancing allo1;ances do somewhat mitigate the change in 

the cost of ownership(2) from year to year, assuming that (at whatever 

·rate of change) disposal value is a decreasing function of asset life. 

Such mitigation may be increased if, as is used and explained later 

in this thesis, the earning opportunities of the various arising 

cash flows are brought into the appraisal study. '£he exact situation 

cannot be predicted without a range of residual values, one for each 

year of equipment lifet together with some specification of the 

supervention of technological obsolescence, and assuming minimum 

standards of mechanical efficiency of the equipment at each year of 

life. Uncorrelated and random replacement studies(') of resale 

values for machine tools and heavy goods vehicles permit the somewhat 

unsure generalisation that disposal values for such equipment fall 

· · · ······ · ( 1) For the remainder of this thesis, the tem "Balancing allowance" 
is taken to include for "balancing charges"! which i.B only a. 
negative value of the allowance. 
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(2) Excluding for any avoidable hieh costs of operating assets. These 
can be regarded as measured by the difference in ownership costs 
between high disposal value conditions and low disposal value 
conditions. A low disposal value condition in part reflects unduly 
high operating costs. 

(}) Ad hoc studies carried out in the Department of Industrial 
Engineering & Hanagement, Loughborough University of Technology. 



sharply in the early years of life, drift slowly downwards in r.ddJle 

life and fall away sharply in later years. As the curve of writing

down allowances is asymptotically convex to origin, variations in the 

cost of ownership will obviously be uneven, with a variety of 

discontinuities at the time of disposal and some twelve months 

thereafter, A fUrther complication is caused by the revocability of 

investment grants if disposal is within three years of the receipt of 

that grant, 

I conclude that ownership provides no real protection against 

technological obsolescence but that capacity obsolescence costs are 

to an extent compensated for by disposal equity, In circumstances 

where obsolescence is not a significant factor, ownership enjoys the 

disposal equity, but the loci of writint;-down allowances and of normal 

disposal values are too dissimilar to permit generalised predictions. 

Balancing allowances modify but do not alter these conclusions. 

As an illustration consider the costs of ownership of an asset 

purchased for £10001 which, purchased in mid-Junea 

a) receives a 2of, investment grant twelve months later, 

b) ranks for a 2o% writing-down allowance. As the asset was 

purchased mid-June; and given that the accounting year ends 

3lst,Decemberl the year of assessment will be the following 

year, and the first allowance 'received' at the end of 

Year 2 (actually due lst,Janua.ry, Year 3), The company 
pays tax when due. (l) · 

c) has an estimated normal disposal value of £400 at the end 

of Year 51 £250 at the end of Year 6 and £100 at the end 

of Year 7: unless technological obsolescence supervenes, 

in which case disposal values will approximate to £lmo, 

£50 and £10 respectively, 

d) will be maintained througilout to a high standard of 

mechanical efficiency, 

(1) This highlights a minor problem in DCF appraisal studies, Firstly, 
it is the date of the end of the basis accounting year within 
which the asset is acquired, which determines the due data of 
receipt of allowances, not the date of asset acquisition (more 
accurately, asset outlay), Secondly, as allowances are received 
by way of a diminuition of other corporation tax liability: it is 
when the company pays its tax, that matters, not the due date, 
I·:any companies a.rs habitually late in their tax ~nta, 'rhese 
two aspects are often ignored in writings on DCF, 
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The date of disposal will in each case be the )Oth.December, so that 

any balancing allowance will be due twelve months later. Disposal 

will be for spot cash. The Inland llevenue can be expected to disallow 

the final writing-down allowance and adjust the balancing allowance 

accordingly. Other important assumptions are: 

e) the earning opportunity of the various arising" cash flows 

will be introduced into the appraisal study. This practice 

is defended in the next Chapter.(l) 

f) earnings will be calculated on a year-end basis, rather than 

continuously. lieither is strictly defensible; but here the 

convenience of annual rests is utilised. 

g) on average, assets employed in the company earn at 12)~ per 

annum, net of corporation tax. l3y •earn' is meant a true 

internal rate of return. 

h) the cost of capital to the company is set at 10/o, net of 

corporation tax. 

i) as earnin6B are potentially, to infinity: a 9-year study 

period is utilised for a 5-year life, and so on. This 

means that all earnin69 are compounded forward up to 

9 years, and tax thereon up to the lOth. The use of a 

9-year study period permits the introduction of a nominal 

two years loss of earnin69 capacity accruing to the 

taxation of earnings. 

j) the earning and discount rstes(2) are uncha.no<>ed over the 

study period. 

Samples of the detailed calculations involved are included in the 

appendix to this Chapter. The significant final values of those 

calculations are listed in the following Exhibit I. 

(l) The cash flows are1 (1) investment grant (2) writing-down and 
balancing allowances (3) disposal proceeds. 
Each cash flow generates en earnings stream, which is truced 
(twelve months lag) with a loss of earnings accruing to all 
taxation nows. See Chapter Three. · 

(2) That these two rates are norrr~lly not the same is discussed 
in Part Two, Chapter Six ( Sec'li.on .5 ) • 
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:GXHIIli'r I 

THE COSTS m' OWNEll.SHIP - GaAN'P qUALiFYING ASSET 

(all amounts in terms of £ ' discounted at 10%) 

OJ3SOLESCEUC!~ l\011-0BSOLESCEllCE 

Sale at end of '5vrs. 6vrs, 7vrs. 'lVT'S • 6yrs, 7Yrs. 

Disnosal value lOO 50 10 400 2'i0 lOO 
Cash Flowsa Grant 174 174 174 174 174 174 

W.D.All'oes 138 153 164 138 153 164 
J3al.All 'oes 51 44 37 ( 16) :; 21 

Disposal 62 28 5 248 141 51 

425 399 380 544 471 410 

Earnings: Gri:mt 81 90 98 81 90 98 
W,D,All'ceo 53 67 79 53 67 79 
J3al,All'ces 11 9 a ( 3) l 4 
Disposal 16 7 1 6.1 "'>7 B 

161 173 186 195 195 194 

'ZCJrAL INFLOW 586 572 566 739 666 604 
1iet Cost ex £1000(l) 414 426 434 261 334 396 

(1be comparative results are based upon a moving study period, whereby 

all earnings streams are cal!llllat.Sd1 for tour periods in extension 
beyond the disposal period and tax streams to one period further yet, 

Thus, although the investment grant is a sum com::non to all asset 

lives, the earnings stream accruing thereto increases as asset life 

is prolonged), 

The impact of obsolescence is quite clear, althoueh modified 
somewhat by the discounting process. The greater balancing allowances 
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.are insufficient, even including accruing earn!nes 1 totally to eliminate 

this irnpacta but the amelioration therefrom is quite substantial, being 

of the order of 401> o£ the obsolescence cost which otherwise would 

accrue to disposal at 5 and 6 years. ·At Year 7, normal (i.e., non

obsolescence) disposal value is sufficiently low for obsolescence not 

to count for very muoha on the other hand, unduly high operating costa 

might by that time be really large, given that so 'old' an asset may 

be relatively mechanically inefficient anyway. 1~t does emerge from 

(1) Strictly, as the asset was purchased halt way through Period l,inflows 
should be compared aeainst a 6-month discounted outlay of £1000,i.e,, 
£954• However, this ''error" is allO\'Ied to stand as an offset aeainst 
a similar "error" in the leasing appraisal later to be compared with 
the present appraisal. In any event the argument here is concerned 

with changes, rather than in levels, of the costs of ownership as 
economic life varies. ------



a study of the obsolescence situation is that ownership costs in this 

later age range are rather insensitive to a eudden supervention of 

obsolescence! which is an obvious enough deduction. 

In the non-obsolescence situation, asset life is seen to be hiehly 

important, due to the strong impact on disposal value and the earnings 

accruing thereto. The writing-down and balancing allowances (plus their 

respective earnings) can do comparatively little to modify this effect: 

in this illustration, the loci of the allowances and of.disposal value 

are too dissimilar. Here the disposal values are falling off oharply, 

and where this is the case there would seem to be a strong argument 

for replacement studies at the end of the 5th.year.(l) lf replacement 

economics indicate a longer optimum asset life, there must 

alternatively be a review of the financing decision vis-a-vis this 

aDset. An important aspect or o\\lnership is that if the owner is thus 

exposed to the impact of loes of disposal value, he has the freedom 

to react by replacement or re-financing: albeit this second alternative 

may be most difficult to achieve. 

To what entent are these tentative conclusions modified by the 

use of funded or instalment debt toachieve ownership? There will be 

imposed upon these considerations a pattern of after-tax interest 

costs, adjusted for recovery of potential earning from the tax shield. 

So far as funded debt is concerned, that imposed pattern (being 

uniform(2)) will not affect the conclusions at all. So far as hire

purchase is concerned, the principal concern must be the extent to 

which the contract is determinable during its period. The contract 

period will automatically provide for the recovery by the financing 

organisation of the full cost of the asset: it may or may not exhaust 

the economic life of the asset. On the other hand, the purchasercan 

within acceptable limits stipulate both the initial deposit and the 

period of the contract. Yet again, in many cases a surrendered(3) 

a.'lset is so returned under fairly rigid physical contractual 

conditions which exclude trade-in negotiated by the purchaser. Under 

these circtunstances, disposal value is something akin to distress 

(1) This is U()r to say that replacement must take place. Heplacement 
decision must take account or earnings, operatin~> costs and 
replacement costs as well. ~~e basic investment decision must 
also'be re-apprais~~. 

(2) Assuming unchanged interest rates. 
(3) I use 'surrendered' rather than 'repossessed' to emphasise that 

cancellation by the purchaser is voluntary rather than 
involuntary. 



sale value: and as the contract will invariably give the financing 

organisations a prior claim to some minimum resaie proceeds, the 

purchaser may suffer a total loss of disposal value during the life 

of the contract. Finally, cancellation of such contracts is invariably 

accompanied by a liability to pay a compensatory lump sum which (so far 

as I can see) is little if at all mitieated by an intention to enter 

into a subsequent contract. It may be mitieated by the disposal 

proceeds ultimately realised by the financing organisation, but we 
have seen that these may be minimal.(!) 

The first tentative co~clusion must be that acquisition by hire

purchase will is anything expose the owner even more to the risks 

both of obsolescence and long-term loss in resale value, In the 

obsolescence situation, what s~sll disposal value may still accrue 

(1) The method used to calculate the compensatory 1~~1' sum appears 
. to differ as between financing organisations. A typical clause 
reads: 

" ••• that in the event or your exercising your right to 
terminate the agreement by surrender, there will remain 
a liability on you:t' part to account to the xyz Financing 
Company for any amount by which the proceeds of sale •• , 
(after removal and disposal costs) fall short or the 
balance outstanding on the aereement at the time of 
such termination". 

Clearly disposal value (such as it may be) mitigates the 
compensatory lump sum; but just what is "the balance outstanding''? 
This depends entirely upon the extent to which service costs 
are reearded as recovered by time. Por example: a £1600 contract, 
25.~ deposit and interest added at 5% per annum for 4 years 
(monthly instalments) implies service costs of £240 and monthly 
instalments of c;o. A cmmrron method is apply the "rule of 78" 
whereby the service costs for each period form a descending 
arithmetic progression based upon a. "sum-of-digits" write off 
of the total service cost. The "sum-of-digits" for 48 periods 
amount to 1,2241 therefore, interest'in month 1. would be 
taken as _4!L x £240 • £9•4:- in period 2 as ....§]_ • £9.21· 

1224 1224 
.etc,etc, The "balance outstanding" is thus: 

end period 0 

end period l 

end period 2 

£1200 

£1200 • (30-9o4) a £1179.4 

£1179·4 - (30-9.2) a £1158.6 etc. 
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which. approximates closely to the 'true' internal interest cost 
given b[l 

ill (.l+it - l 1 where il • £30 and i • true monthly interest rate 
i(l+i)n 

Another and popular method is to assune that service coats accrue 
uniformly - in this example at £8 per month. 
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to :relatively early surrender is S1lbject to even further diminution 

on the grounds stated, Such a surrender will at least out off unduly 

high costs of operating, but (especially if the 'rule of 78' or the 

true interest method are used as a basis for determining the 'amount 

outstanding') the relatively lower capital write-off in the earlier 

years of the contract will mean a relatively larger compensatory 

lump S1llll penalty. The somewhat insensitive reaction of owership 

costs to asset life which characterises the obsolescence situation 

would urge that the contract be allowed to run its term1 but a 
prolonged period of unduly high costs of operating would then accrue. 

~~e only effective defence lies in a shrewd forecasting of 
obsolescence and the negotiation o£ a short contract term in the 

first place. There will be a saving in interest costs as a. 'bonus'r 
but the amount of finance acquired is correspondingly less, 

effectively, in the sense that the amount outstanding on average 

over a given number of years will be less. \!here there is a. more 

gradual loss of resale value, the penalty of surrendering may be 

somewhat less, but (as we have seen) the ownership cost of not
surrendering is greater. Any diminution of the disposal value 

accruing to the user is an unwelcome hindrance to the one effective 

defence the owner has - the ability to dispose of the asset in a 

timely fashion. Again, the initial term negotiation is seen to be 

critical. FortunatelY, most hire~purchase agreements for industrial 

fixed assets are, at the instance of the financing organisation, of 

relatively short term. 

The pattern of payments under deferred payments schemes are so 

devised as to preclude :my safe generalisations, As these are in 

the main the subject o! direct negotiation between user and 
manufacturer, the physical conditions of surrender are even more 

stringent. Trade-in is with the financing organisation itself, 

which clearly is not to be expected to be overly enjoyed at tho 

prospect of disposing of a large number or second-hand machines of 
its o\m manufacture, thus spoiline the market for its own new products, (l) 

(1) Es.nufacturers' attitudes vary. Tnlls, Alfred llerbert are quite active 
in re-leasing surrendered machine tools which have been renovated! 
cnd so offer quite good surrender terms. ucn and m!, on the other 
nand, will give but very poor trade-in terms for dsta processing 
equipment other than computers; and follow a. practice of "putting 
under the hammer" surrendered machines. It is convenient to stress 
here that the arguments of this Section arc not meant to relate 
to computers. 



Schemes are usually for a fixed period, so thllt a defensive 

tailor~ or the contract term is not possible. On the other ha<>d, 

thoro are a GUfficiont numb<Jr of different n=t'ncturero' schemes in . 

~ost equipment fields to all~~ some flexibility in terms so long as 

the choice of machine mako in not critical. A review of hlllf a 

dozen schomee operated by n'lchine tool nnd other metal. workinz 

machine cnnufacturcrs indicates that a typical .~~~~nt pattern 

involves the user in ncquirin£t soma 20/25>~ of the0 l!l<luity in the 

asset in the first two year:3 nnd the balMce over two or three years. 

The interest content of each instalment seees u."''ivereally to be 

calculated as a true rate on the balMce of' capital outstanding! 

consequently as the majority of schemes feature a cancellation 

provision, the conccmit~~t liability for the outstanding balance is 

larr;o in teres of capital ~~t there is a sisnificant avoidance of 

interest cost. · (~nernlly the iopresoion is th'lt deferred payment 

schemes 11.' anything are 11 little !:lOre rigid than hire-purclmso 

schooeo, a:1d, 'bccn.use they introduce an even la.rear likelihood that 

the user will in fact forfeit much of residual value, offer even less 

defence acainst obsolescence and resale depreciation. 

l'or both hiro-purchano and def~rred paycent scher::os it cay be 

a.reued that tha user is protected from loss of capital where 
' ' 

technolog1cal obsolescencci "ccurs during the period of the contract. 

All such contracts are by definition 'full pay-out' contracts - i.e., 

' they recover the cost of the aoset plus the financing organisations 

charges. 'l'hey assume a :IIL or near-:UL disposal value at the end of 

the contract term. If in ft\Ct disposal value drops to liiL during the 

c<mtract, the user'o instalments n.ro unaffected: but as they contain 

an element of capital rep~ent, to acquire,sorneth~ which is now 

'worthless•, their continuation involves the user in a loss of 
·' 

capital. But what ~ be to the point is that that loan or capital 

· · ·is spread over a longer period: the depreciation charge to profits 

is less. Ccnveraely, however, intorest 19 being paid to little 

purpose; and the unduly high co'ots or obsolescemt operating (which 

presuoably are quite oignificantly inversely correlated with loss 

in disposal value) hwo to be bom durin(: the remainin!! term of the 

ocntract. Finally, tha fin~~cing organisations are as awaro of 

this situation M iA the user (l) a.nd it s notoworth thllt 
(l Probably even more so, as they may be expected closely to ~uestion 

tho e;uip!:!:mt OMufacturer concerning his pl!'.ns for developing new 
models, before a..,o;reeing to set up standard financing terms for his 
prcnent models. 
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•) 
manufacturers deferred payment schemes especially are for very short 

• 
periods. For these, a 5-year term is a long-term scheme. 

The relationship of obsolescence and disposal values to leasing 

is, again, complex. There can bQ little doubt that a 1cancellable 1 

lease - i.e •• orer~t~ng rental - affords as near complete protection 

against obsolescence as it is possible to have. Such rentals are 

determinable on giving the req,uisite period of notice. Indeed, many 

rental agreements specifically provide 'break clauses' when newer 

models may be substituted, albeit at an increased rental. To the 

extent that this increase is material, of course, some part of 

obsolescence costs are probably being transferred from the rentier 

to the user: but the ability to determine one rental agreement and to 

'shop around 1 for the best terms on which new models can be rented, 

affords a valuable hedge to the user.(l) 'rhis facility is even more 

valuable if the obsolescence is that of the product rather than of the 

asset, so that the user has no further need .et any model of the 

relevant asset. 'rhere is however almost invariably a total loss to 

the user of any disposal value. To some extent this is a matter which 

the user can control. If the loss in disposal value is sudden, or 

expectably constitutes a steep gradient, the user enjoys the benefit 

of the hedge. I! the loss is relatively gradual, the user can 

prolong his rental until the present value of the opportunity cost of 

prolongation (measured by the avoidable increase in operating coats 

which presUI!!ably accrues as assets age) is equal to the present value 

of the lost disposal value.(2) This decision.- to prolong an existing 

rental - is relevant onl) in the context of an existing decision to 
rent, however. Vanoil(~ presents a reasoned case for assuming that 

the rental rolon tion decision is re-emnted b the financin 
Data-processing eq,uipment e.nd light vehicle hire are two good 
examples of this. It is impossible in practice to split higher 
rentals for newer models into that part which is attributable to 
the (usually) higher cash cost of new developments and a residual 
which is effectively a transfer of obsolescence cost of the old 
model. 

(2) More exactly, until the present value of the marginal opportunity 
costs eq,uals the marginal lost disposal value. Especially where 
rental covers repair and maintenance costs, the avvi~ble increase 
in operating costs relates less to measurable cost~ of labour, 
material and overhead; and more to assumed costs of loss of 
operating capacity during breakdown or due to slower operating 
times1 frequently plus subjectively assessed costs of loss of 
prestige and status. Annual oar fleet hire renewal must surely 
be the prime example of this last. 

(~) Vancil( 34 · )Chap.6. His argument contains some confusion in that 
his treatment of this problem is one in financial decision making; 
yet earlier he specifies operation-rental as essentially a matter 
of investment-decision making. 
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decision - which he restricts as one which initially is between 

outright purchase and operating rental. Essentially, his solution 

is to establish for each successive year of asset life, that disposal 

~lue which must necessarily obtain if the outright purchase and the 

operating rental financing methods are to break even. If, for a 

given life, the 'necessary' disposal value is thought not likely to 

accrue; then the decision must be to rent - and, U,y definition, the 

rental lllllst be for that life-period. Presumably, Van.cil would agree 

that a change in the pattern of disposal values or of renting terms 

would necessitate a re-appraisal along the same lines, comparincr 

outright P'=hase with the best available rental. The hedge against 

sudden obsolescence is automatically built into this appraisal 

technique, being reflected in a low probability of the 'necessary' 
disposal value obtaining. \,'hat nost strongly emerges, however, is 
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the realisation that financing method is very much conditioned by 

estimates of asset life, different estimates giving different 

financial method optima. In such conditions, variations in the cost 

of ownership over time will prove doubly significant. Vancil concludes 

that under u.s. tax regulations, the cost of ownership tends to 

stabilise with timer yet the cost of operating rental continues to 

climb, albeit at a reducing rate due to the discounting effect. He 

have partially examined this conclusion in the light of U.K. investment 

grants and writing-down allowances: and in any case Vancil does not 

take into account the earning opportunities of capital released by 

rental. It is convenient to postpone further discussion on this 

point to a later time. 

Uaving stipulated earlier that operating rental is not a prime 

concern of this thesis, I turn instead to a consideration of the 

relationships of obsolescence and economic life to financial leasing. 

Firstly, as to obsolescence. Because financial leases are by 

·definition non-ca~oellable, they would appear to offer no shield 

against obsolescence. As the restriction usually relates to the 

primary p~riod, this would appear especially to be the case where 

obsolescence suddenly and unexpectedly supervenes in the primary 

period. The lessee apparently is •stuck' with the costs or 

obsolescence until the primary period is up. But just how realistic 

is this? 



1, In fact it is sometimes not too difficult to substitute 

an improved model of the asset during the primary period, 

(I have personally seen this effected), Obviously there 

is an upward revision of the premiums; and the situation 

is identical with th3.t of operating rental - some of the 

increase reflects a genuine addition to asset cost and 

some is transference of obsolescence cost to the lessee, 

As such substitutions are usually the subject of ad hoo 

negotiations, during which the question of responsibility 

for any loss on disposal is raised; the extent of the 

transference can be made explicit, It is in fact probably 

substantial, and the ability to substitute avoids only the 

penalty of the excessive operating costs of obsolescent 

equipment, There is often, however, one mitigating 

circumstance w~ere the lease is of the"third-party" type, 

"vlhen the substitute is an impro•rcd model of the same 

asset, the lessor is usually willing to allow the lessee 

to negotiate •trade-in' values for the discarded asset, 

The recovery of wh3.t disposal value rJB.Y remain - and it 

may be substantial if there is a secondary market for the 

discarded asset - may be considerable, and the upward 

revision of leasing premiums mitigated accordingly, 

2, Even more than with hire-purchase contracts, the lessee 

is able to set his own primary period, Especially where 

capacity obsolescence is anticipated, lessors appear to 

prefer the setting or a short primary period to the 

possibility of later ad hoo negotiation of some 

compensatory lump sum on substitution,(l) The same 

onus rests on the lessee so far as technological 

· obsolescence can bs foreseen, In this way, at least the 

·unduly high operating costs ·or obsolescence can be 

reduced to a minimum. If technolozical obsolescence is 

sudden in its onset, the lessee is indeed unable to avoid 

those high operating costs, 
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These two points serve at beot to indicate where, under non-cancellable 

leases, there is some protection against obsolescence - a possibility 

of maximising whatever disposal value rema.ins and of its enuring 

(l) This assertion is based upon conversations with leasing company 
managers. 
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to the lessee; and of avoiding obsolescent operating costs. nut this 

does not avoid the catastrophic loss of disposal value (even ~1here 

it is foreseen) any more than does ownership - and indeed the lessee 

has to be a shrewder forecaster of obsolescence than the owner. 

This conclusion is based upon an assumption: that, long or short, the 

primar,y period of a lease will recover the oriBfnal cost of the asset 

plus the lessors' servicing charge,(l) less any disposal value, This 

is largely true of equipment leasing in the U,K,, for the reasons 

discussed on Pace 12 • 

The lease premiums thus directly reflect the estimate of the 

lessor as to what the disposal value of the asset will be at the end 

of the primary period, which is when the first contractual opportunity 

for cancellation accrues. Under typical U,K, "full pay-out" leases, 

the lessor will expect the disposal value to be but nominal at the 

end of the primary periodt i.e., the lessor assumes an identity of 

pay-out life and economic life. 1f cancellation is effected because 

the lessee, solely within the context of his own operations, is 

suffering from capacity obsolescence: then ( and especially because 

he can probably negotiate a good sale price'or•trade-in' terms) the 

lessee can expect to receive all of the disposal proceeds in excess 

of the lessors' nominal fie;ure. Tlle same is true of cancellation 

during the secondarY leasing period which normally is renewed on a 

year-to-year basis at the lessees' option. Here the situation is 

identical with that of operating rental; with the vital exception 

that any excess disposal value over the lessors' nominal value will 

enure to the lessee. 

It follows that where equipment is not normally subject to 

technological obsolescence, a leasing contract based upon a 

relatively short primary period normally offers just about as good 

a protection aeatnst capacity obsolescence, or more-or-less gradual 

reduction in disposal value, as does o\~ership. This is not to say 

that leasing is as good a financing method as purchase (outright or 

instalment debt), which ia a matter for total appraisal. It ~ to 

say that leaaing is neither worse not better so far as the impact 

of asset life on production needs or dicposal value is ~oncerned -

short of technological obsolescence. 
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(1) i.e., costs of administration and finance, plus the lessors'profit, 



'l'he same is largely true if technological ob~olescence 

supervenes after the primar,r period has expired, The lessee will not 

renew his lease and (as the property is not his) may even avoid the 

costs of disposal of an asset whereof the disposal value may be only 

as scrap. If such obsolescence(!) supervenes during the primary 

period, then: 

(~) Successful substitution negotiations will minimise 

unduly high operating costs but will not protect the 

lessee from the catastrophic loss in disposal value. 

(b) Otherwise the lessee must undergo those high operating 

costs, but E!.!l!E! the leasing premium remains unchanged, 

The lessors assumption of an identity of pay-out life 

and economic life then protects him to some extent from 
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loss of capital (2) when economic life is found to be less than 

pay-out life. nut the lessor will be equally alert to the 

possibility of this, and the would-be lessee may very well 

find that his choice of primary period is distinctly 

limited in situations where technological obsolescence 

is frequently observed, 

Finally, what of economic life nod leasing? It is useful to examine 

this in the context of the financial leasing of the same asset which 

was utilised to examine ownership costs and economic life, 

The following assumptions are made in this appraisal of leasing 

costs: 

(a) As with the ownership illustration (Exhibit I,), the 

asset was purchased at end-June a.~d qualifies for a 20% 

investment grant received by the lessor twelve months later, 

(1) As capacity obsolescence ought to be foreseen, its supervention 
during the primary period is ruled out, The lessee should pick 
a precautionary short enough period, 

Unlike the user under hire-purchase and deferred payment schemes, 
the lessee is acquiring no rights in the asset. Because the asset 
is less efficient (end because leasing is effectively a transfer 
fro:u fixed to working capital outlays) there is some loss of 
working capital: but in mnny cases, even 'obsolete' assets are 
capable of~ contribution to operating capacity so lone as 
they are in situ. They would have no value at all elsewhere, 
and may cost more to dispose of than they would realise. This 
argument- i,e,, ~contribution- may be quite invalid in a 
situation of product obsolescence; 



plus 20% writing-down allowances. 

(b) Lease premiums are taken as annual a.':lounts for the sake of 

simplicit.y, although in practice they would be payable monthly. 

Premiums are taken as payable in advance, and for a 5-yea.r 

primary period a.:r:ount to £256 in Year 1. and £216 in Years 

2 throug'h 5. The decreases is due to receipt of the 

investment grant by the lessor, and is assumed to be 

transferred at once to the lessee by ~ of a cash refund of 

the excess Year l. premium.(l) All premiums are assumed to 

qualify as fully tax deductable, from which'dt follows that 

the erant refund must also be subject to tax. Secondary 

period premiums are £10 p.a. renewable annually at the 

lessees' option. 

(c) Disposal values are as used in Exhibit I. These a.re assumed 

to enure to the lessee, ~ a £50 nominal disposal value 

reserved to the lessor. The net receipts are subjected to 

true as chargeable eains. 

(d) I:'aintenance and other operating expenses are born by the 

· lessee, and the asset is ll'.a.intained to a hie;h standard of 

mechanical efficiency. 

(e-j) Exactly as !or the ownership illustration (Exhibit I.) (Page 32), 

(k) As a firet step, there is introduced the flow of 'residual 

capital earninge' - based upon the concept that if the 

lessee leases as an alternative rather than as a necessity, 

he will have available a residual capital, decreasing as 

premiums are paid 1 which will be able to earn elsewhere 

during the study period. At this point, and pending the 

discussion on 'residual capital earnings' in the next 

Chapter, "earn elsewhere" cm;y be most conveniently thought 

of as external investment in other companies ~ but this 

~ only convenience, not essential necessity. 

(l) 'l'i;is is a common but not universal leasing practice in the U.K. 
It follows that the refund would be received mid-way through 
a calendar year, and it has been set to earn accordingly, The 
same is true of the investment grant in F~bit I. 



I 
I 

----------------

mCJIIBTI' II. 

Tl1F1 COSTS OF LEASI!lG - GRANT QUALIFYING ASf>ET 

(all amounts in tormn of £, discounted at lo(o) 

O:BSOLi.:S ~~l:(Jg NOif .. OBSQLEt':'CENCE 

Sale at end of 5 yrs. 6:vrs. 7vrs. 5vrs. 6vrs. 7vrs. 

llisposal value lOO _50 10 400 250 100 

Cash F1owa1 

I Grant Refund 23 23 23 23 23 23 
Tax Shield i 297 299 300 297 299 300 ! 

Disposal lefund I 20 0 0 1?8 72 17 
i 

340 322 32) 458 394 340 
! 

' 

Earnings I l 
:lesidual Capital I 168 167 165 168 167 165 
Grant Hefund 8 9 10 8 9 10 

·rax Shield 94 110 128 94 110 128 

Disposal Refund 4 0 0 33 17 4 

274 286 303 303 305 307 

f0£AL ItWLOW 614 608 626 761 697 647 
rotal Premum Cost 931 947 953 931 947 95~ 

Het Cost ~17 339 327 170 250 306 

('£here is the same small study period - induced distortion as was 

noted in the ownership study. Also; taking the premiums as being 

annual x~tner then monthly amounts results in a· slightly high 

present value of premiu:ns - e,g;, on a.n annual basis, £256 in 

Period 1. payable in advance has a present value of £256; where 

as on a monthly basis the present value would be £245• The over• 

. -·····-···-. statement of the precent value o:f' leasing premiums in this study 

is approximately £40, corresponding closely to the over-stated 

present value of ownership outlays - see the footnote to Page p3. 
At the sll.lue time, because premiums are deemed to be paid in advance, 

the use of annual amounts exaggerates tha reduction in residual 

capital, Hence discounted earnings on residual capital are 

under-stated by the very small amount of £15 approXimately). 

l'he leasing study indicatell the following: 
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1, As the discounting of lease premiums at a cost of capital-based 



factor of 10/~ results in a present value of less than 

£1000, leasing on these terms is a relatively cheap source 

of capital to the company. 
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2. As in the ownership study, the costs or leasing are less 

volatile in the 'obsolescence• situation, when a catastrophic 

loss of value in the early years leaves little room for 

disposal value variability in subsequent years. In this 

study, leasing costs are slightly more volatile than 

ownership costs in the obsolescence situation, and sli&~tly 

less volatile in the non-obsolescence situation. 

5· To assess the comparative impact of as$et life extention on 

leasing and on ownership costs requires a detailed study of 

the various cash flows and accruing earning:J streams. 'l'hey 

will be seen to be contradictory in their influences. 

a) Grants and Tax Allowances. 

'l'hese are the principal cash flows - investment grant 

and writing-down allowances accruing to ownership, 

and a grant refund and a tax-deductability of premiums 

("tax shield") accruing to leasing.(l) 

Asset Life Cash Flows: (£. discounted) 

~-:~:ears 6-;r!!ars 1-:t:en::ra 

Grant plus !1-:.>.All'ces. 312 327 338 
,(efund plus Tax-Shield. 320 322 323 -
Difference: ( _!!) -2. _!2. 

Ownership cash flows respond possitively to an 

extention of asset life - more allowances are received. 

Leasing cash flows are indifferent to asset life - the 

secondary period premiums are so very small and late 

that their discounted tax-deduction value is negligible, 

If asset life is so far prolonged that writing-down 

allowances (especially when discounted over the now 

longer period) become insignific~~t, then the ownership 

allowances cash flow will also become L~different to 

(1) Balancing allowances are taken as part of disposal proceeds. As, 
in this model, the writinz-down allowance in the year of disposal 
ia incorporated into the balancing allowance! ownership cash flows 
in ths "grants and allowances" cateeory are here under-stated. 
So however are leasing flows - which oueht to include the value 
o! .the reductions of premiums which accrue as soon as the lessor 
receives the arant. 



asset life, Up to that point, extention of aoset life 

reduces ownership costs more than it reduces leasing 

costs,(l) So far.as concerns earnings accruing to thia 

category of caoh flow& the superiority of ownership 
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cash flows will attract higher earnings, and the increase 

in that superiority a~ asset life is extended means tl1at 
•I . 

earnings 1~ill improve even more, relative to leasing 

cash flow earnings, Further, as earnings are calculated 

at compound rates, .this dual benefit will be compounded 

with time - although of course discounting will also 

have an increasing effect with time. 

b) Disnosal Proceeds, 

Gross disposal proceeds accruing to ownership include 

the full disposal value plus the balancing allowance, 

As asset life is prolonged and more writing-down 

allowances received, the value of the balancing 

allowance is a direct reflection of the extent to which 

the decrease in disposal value parallels the decrease 

in writing-down allowances. Given an asymptotic ~~e 

of writing-down allowances, and the typical pattern of 

disposal values of a sharP fall during early life, a 

less steep fall in middle life and a sharp fall away 

in late life: the situation may be that over the 

middle life of the asset balancing allowances will 

typically.be of low value. This is the situation 

depicted in this model, So far as concerns leasing, 

there is received only an excess of dispo~al value 

above soma minimum stipulated in the leasing contract. 

Asset Life {~ears) Cash Flows1(£,discounted) 

2. §. 1 2. §. 1 
DisEosal Value (~) lOO :!0 10 4:!0 2:!0 100 

Disp.Proc,plus Ball 
Allce. ll3 72 42 2~2 144 72 

Excess Disp,Yalue _gQ ..Q ..Q 138 ..E. 1:1. 
Difference! ...21 1Z. .£ ...2! ..E. 22. 

(1) lt is important to realise that this statement L~es no co~~ent 
as to whether, even so, leasing is absolutely cheaper or dearer 
than ownership. It simply says that with a longer asset life and 
from the point of view of these cash flows onll, ownership becomes 
cheaper but leasing is not verf ~eh affected, 



!\lthoUq<>h the absolute superiority of ownership cash. flo~ra 

is clear, it seems that in situations where there is no 

violent change L~ disposal value (either the assat is 

'middle-aged' in a non-obsolescence situation, or . 

obsolescence haa already supervened so that no 

significant value remains to~ changed), a moderate 

extension of asset life reduces that ouperiority. Phis 

is largely because of the relative imp~rturbability of 

leasing disposal cash flows, Uncushioned by balancing 

allowances, excess disposal value soon reaches an 

irreducible minimWn. This "tendency to e<J.uslity at nil 

disposal value" will be very mildly reinforced by the 

earnings strea~: which, however, starts too late in 

economic life and so is too heavily discounted to count 

for very much. OVer a long extension of life; where 

disposal value, writing-down allowances and balancing 

allowa.~ces alike tend to become very small: ownership 

cash flows too will tend to becone indifferent to asset 

life, Generally, and subject entirely to the rate of 

ohanga in disposal value, extension of asset life does 

not inc~ase leasing costs as much as it does ownership 
· costs. (l) 

o) Residual Cn.pi tal l·~arnin,o;s. 

This flow accrues to leasing finance only, The validity 

of this item is a matter of controversy, but discussion 

is postponed until the next Cl<apter. Suffice it to note 

here that, providing that the earnings rate and the 

discount rate are not too dissimilar; and provided that 

the proposed disposal is in any event after the primary 

period;(2) this stream is impervious to asset life, and 

· so need not concern the present discussion. 

1~e impact of asset life extension is therefore contradictory 

(1) In interpreting this observation, the reader must remember that 
a reduction in a cash flow is an increase in net financing cost. 

(2) r'irstly1 this is contractually obligatory, Secondly, this means 
that there is caused no inter-period variability due to varying 
premiums, Thirdly, this means that low secondary period 
premiums will apply. Lastly, this meann that those low premiums 
will be comparatively heavily discounted and so affect residual 
capital but little. 
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as between the "grant plus allowances" flow and the "disposal value" 

flows and this contradiction is itself inverted if the extension is 

substantial. Using as it does two sets of disposal values - one of 

high ve.luea, one of low values - the present model indicates that 

on balance the marked susceptibility or ownership cash flows to 

declining disposal VD.lues means that moderate extension of econooie 

life will be of less concern to lease .financinG t.han to ownership 

financings there will be a less risk of unfavourable financing cost 

trends setting in. For a capital-hungry company, for which leaein6 

already provides a welcome source of additional capital, this 

conclusion must be heartening in that it forecasts greater 

flexibility of replacement planning and conseq_uently fewer 

imperatives on straiGhtened cash resources. 

One outstanding feature that is common to both methods of 

fin~ncing is the relative stability over time of all cash flows 

other than disposal value, and of the ~earnings streaiii. l'a.tently, 

disposal value ia of great importance in evalua.tinB the correlation 

of financing costs to changes in asset life: and such cr~e by 

themselves are of not too great importance in terms of firdUlc~g 

cost, unless disposal value changes sharply with asset life extension. 

:io account is taken here of changes in earning rntes or in the 

discount rate - this is discussed in the Chapter 'rhree, Obviously 

such changes would be most important for the tentative conclusions 

so far reached, The model data imply that: 

a.) For a given discount rate and a. 'high' earnings rate: as 

comparison of Exhibits I & II reveals the superiority of 

leasing earnings streams (accepting the validity of 

residual capital earnings); extension of economic life 

liOuld be of greater benefit to leasing costs than to 

ownership costa. 

b) Conversely, and for tl>.e same reason; for a £liven earnins'S 

rate and a 'hieh' discount rate, extension of economic 

life would be to the detriment of leasing costs. But 

at the sama time, the 'disadvantageous' susceptibility 

of ownership costs to changes in disposal value over 

time will be aneliorated: extension of economic life 

will be less to the detriment of ownership costs • 

........ ________ __ 
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:frima.ry cash flows - the "grants and allowances" category -

wculd·be affected about equally as between the two financing 

methcdo. 

?hese are very imprecise conclusions which must await the 

discussion of Chapter ~hree for h~ater clarification. But, generally, 
(and especially in the higher-earning rate category) fi.mmcing costs 

for grant-qualifying assets increase less to leasing than to ownership 

as asset life is extended - there is a relative advantao~ to leasing 

as a method of financing long-life assets. Is this still true in the 

non-grant qualifying situation? 

The illustrative model is revised as followsJ 

for ownership: a ;50./o initial allowance is substituted for the 

investment grant. This allowance is deemed to be received at 

the same time as the first writing-down allowance, which is 

decreased by the initial allowance. Subsequent writing-down 
allowances and the balancing allowance are amended accordingly. 

for leasin~1 the grant refund is eliminated, and primary 

period annual premiums are increased by £42 p.a. (gross of 

tax) above the grant-reduced figure, Tho •tax shield' and 

residual capital earnings are affected. 

The new situation is suomarised in the fol1owL~ Exhibitsa 

RXRIBIT UI 

' 

THS COSTS OF O'.THI':RS:np - ao;r-::nANT QU.\LH'YI!iG ASSl'JT 
(all amounts in terms of c. discounted. at 10;~) 

OBSOLES<:ENCE HO'!-OBSOL8S<JElfCE 

S:1lo n t end. of I 5 Ym. 6 Yrs. 7 Yrs. 5 vrs• 6 :vrs. 7 yrs, 

Disnosal Value lOO 50 10 400 250 lOO 
Cash Flows: 

Initial All' ce 99 99 99 99 99 99 
. --·· 

\f-D, All 1ce 134 145 ' 154 134 145 154 
' ( 33) ( 9) 

i 
Ba.l. All 'ce I 35 31 29 

I 
12 

! 

Disposal 62 28 5 248 141 I 51 
' 330 303 . 1 287 448 376 I 316 
' 
' I 

::I;arnings s I Initial All'ce 1 44 49 54 44 49 54 
W-D. All'ce : 53 6; 73 53 63 73 
Eal.All.1ce 

! 
7 6 6 ( 7) ( 2) 3 ' 

Disposal 16 7 l 64 o7 •. 13 
120 125. 134 I 154 147 143 

' Total Inflow: 450 428 421 602 523 459 
Uet Cost Ex £1000 550 572 579 398 477 541 



In comparison with ownership costs for the grant qual~fying asset 

(Exhibit I): 
Costs are increased by £140-£150 generally, 1~e principal cause is 

inevitably the substitution of a 30% tax allowance (12/~ value at 

50 

40% tax) for a 20% investment grant: with a correspondingly reduced 

earning stream. \iriti!lff-down allowances are not overly ai'fected, 

but the balancintt allowance is significantly reduced. Earnings to 

balancing allowances accrue too late in the study period to be 

greatly altered in terms of discounted values. Cost-volatility is 

again the greatest in the 'non-obsolescence' situation and to a 

very s~all degree, costs generally are more sensitive to asset life 

extension than in the grant qualifying situation. For the range of 

disposal values studied, the impact of obsolescence on costs is 

well-nigh identical with that accruing to the grant qualifying asset. 

Once again, disposal value is seen to be the principal element in 

cost-sensitivity to changes in asset life. 

EXlUBIT IY. 

'fllE COS'.rs OF LEASING - Notf-GRAH'l' ('U~LIFYING ASS'l':T 
(all amounts in terms of ±:. discounted at 10'/o) 

c BSOLESOEI<Ci> ;W;i-O,JSOLl';:SCE?l ::E 

Sale at end of 5 vrs. 6 vrs. 7 vrs. 'i vrs. 6 vrs. 

Dispesal Value lOO 50 10 400 250 
Cash Flows: 

Tax Shield }57 139 340 337 339 
Disposal.ililf'und 20 0 0 138 72 

357 339 340 475 4ll 

Earnings: 
,:esidual Capital 158 156 155 158 156 
'fB.x Shield 107 125 146 

I 
107 125 

Disposal Refund 4 0 0 33 17 
269 281 301 298 298 

'fetal Inflow: 626 620 641 773 109 
Total Premium Cost 1042 1058 1064 1042 1058 
Net Cost 416 438 423 269 349 

In comparison with the appraisal of the grant qualifyinff asset 

(Exhibit II): 

7 vrs. 

100 

340 
17 

357 

155 
146 

4 
305 

662 
1064 
402 

Generally, leasi!lff costs are increased by approximately £100 over 

all lives. This is due entirely to the increase in the discounted value 
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of the premiums. Inflow is actually improved, a small improvement 

in the cash flow and earnings from the tax shield more than 

offsetting the loss of the grant refund and a weakening of residual 

capital earnings. Cost volatility is unchano&ed in extent or in 

pattern - costs are impervious to life extension in the obsolescence 

situation, but are very sensitive in the non-obsolescence situation. 
As with the grant qualifying asset, this is due entirely to the 

change in disposal cash flow; other cash flows being impervious to 

life, and net earnings streams being equally stable. vlhere the 

increase in coat is so attributable to a change in discounted 

premium costs, it must follow once again that a change in the 
discount rate is probably of greater significance than a change 

in asset life. 

A comparison of the impact of asset life extension on ownership 

costs as against leasing costs points to the same tentative 

conclusions as were established in the srant qualifying situation; 

viz: 
TAX FLOWS: CASii J.;'LO',/S ( £. discounted) 

Asset Life: !2 ;t:rs. 6 :z::rs. 7 yrs. 

Initial & W-D.All'ce 233 244 253 
Tax Shield .ill .ill. 2!Q. 

(.!Qi) Ui) (...§]) 

DISPOSAL FLOWS: CASii FLa.'S (£. discounted) 
Asset Life: 2 -:a.s. 6 yrs. 1 :r.rs• ~ :trs. 6 yrs. '1 YrS. 

Disposal Value(£) lOO :20 10 !1:20 220 lOO 

Disposal Proceeds 
plus Bal.All'ce 97 59 24 215 132 63 

Excess Disposal 
Value .@.. ....Q ....Q 130 ..E. ll 

ll 22. M .J1. ..§Q !€ 
The clear superiority of leasing cash flows from the tax shield over 

the basic capital allowances is seen gradually to diminish with asset 

life, The superiority of total disposal cash flows from ownership 

likewise diminishes with time, and at a faster rate than accrues to 

the diminution of the advantage of leasing tax flows. The net result 

lll\.lst bo to shift the coat e.dvantaee more in favour of leasing as life 

is prolonged - a shift which will be reinforced by a greater rate of 

growth of accruing earnings. And, even more than in the grant 
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qualifying situation, earnings streams accruing to leasing are 

greater than those accruing to ownership - thus providing a larger 

compounding base for the greater rate of growth already noted. 

Discarding the concept of residual capital earnings will not 

significantly alter this conclusion. 

Because of the higher leasing premiums, an increase in the 

discount rate will be less severe on net leasing costs than is the 

case for grant qualifying assets: but because of the relatively more 

important eaming streams, an increase in the eaming rate will 

increase the comparative advantage of leasing vis-a-vis the grant 

qualifying situation. 

There are thus prima facie grounds for concluding that as the 

life of an asset which does not qualify for investment grant is 

prolonged, leasing financing offers the advantage that leasing 

financial costs increase at a. lower rate than ownership financial 

costs. This same advantage was found to apply to the case of grant 

qualifying assets, but was somewhat less pronounced than in the 

present case. 

This still is not to say that leasing is absolutely more 

advanta.,-eous than ownership (or vice versa). In this example it 

appears to be: but that presupposes an as yet unsubstantiated 

acceptance of certain implicit assumptions, as well as certain 

leasing terms, and disposal values which may not be untypical but 

which certainly s~ not universal. The issue here is to observe 

the relationship of economic life to each of two alternative', 

financing methods. On evidence of this appraisal study, a small · 

balance of advantage rests with leasing. This is certainly not 

great enough categorically to overcome any hesitation over 

acquisition without otmership which might accrue from the non

quantifiable considerations discussed earlier: and would add but 
-···------··--· 

little reinforcement if those same considerations were felt to be 

in favour of !~asing. 

The trend of disposal values is seen to be of the greatest 

significance to this conclusion. Ownership costs over increasing 

asset life are less at a relative disadvantage, the 'flatter' is the 

descending curve of disposal value measured against increasing asset 
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life. For a given set of disposal values and a given asset earning 

rate; ownership costs over increasing asset life are less at a 

relative disadvantage, the higher is the discount rate - but this 

result is modified the higher are the leasing premiums; as for 

instance, in the case of assets which do not qualify for investment 

grants. For a given set of disposal values and a given discount 

rate; ownership costs over increasing asset life are at a greater 

relative disadvantage, the higher is the asset earning rate. This 

last should occasion no surprise, as it is but another variant of 

cost leverage. 

nut these assertions concerning the earnings rate and the 

discount rate again involve acceptance of such basic assumptions 

as the vali·di ty of the earnings concept and the commonali ty of the 

discount rates and a measure of just how significant are the 

results of changes in these two parameters involves a formidable 

array of comparisons. It becomes necessary to examine and to 

explain the Evaluation Tables, which incorporate both the 

assu.'Dptions and the array. 



APPIIlmiX TO CHAP'l'8R ONE • 

APPHAISAL STUDY CALCULATIONS. 

Demonstrated in this appendix are abbreviated samples ·or the 

calculations involved in producing Exhibits I.through IV. in 

Chapter One. As well as indicatinff the basis of the data thus 

exhibited, this appendix serves as a necessary preliminary to a 

discussion of the Evaluation Tables to be carried out in the next two 

Chapte~ Apart from certain modification, which will be ennumerated 

(and which were facilitated by the computer routines used to develop 

those ·rables - the r~xhibits being manually developed): the Tables 

are compiled on the same principles as were the Exhibits. It has not 

been thought ·neoessar; to develop every illustrative t&ble in respect 

of every asset life, nor in respect of every period within one asset 

life. l7either is every cash flow on earnings stream illustrated, as 

these are at times identical in their arithmetic. 

1. 01NNERSHIP 

1.1. Allowances and disposal values (C.undiscounted) 
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Arising Written Investment ~lriting Disposal llalancing 
at end. down grant down value all'ce. 
of period value all'ces. 

(201>) (2o~:) (i) (ii) (i) (ii) 

0 1000 

1} 800 200 

2 640 160 

3 512 128 

4 410 102 

5 328 82 

6 262 66 lOO 400 228 (72) 

7 210 52 50 250 212 12 

8 168 42 10 lOO 200 llO 

Notes 

(a) Balancing allowance calculated on a basis of disregarding the 

writing-down allowance in the year of sale - e.g., (year 5) 

(72) - 328 - 400 
(b) A bracketed balancing allowance is a balancing charge. 

Column (i) indicates the obsolescence situation, column(ii) 

indicates the non-obsolescence situation. 



(c) 'l'he grant is timed as being received one year after purchase. 

As purchase is set at mid-year for llJl accounting year ending 

3lst.Dece~ber; e.g., purchased June 1968, so the year ending 

3lst.December 1968 is tha end of period 1. Writing-down 

allowances are deemed to be received at 12-monthly subsequent 

intervals, i.e., commencing from the end of period 2, using 

period I as a basis period for time purposes. As explained 

in the text, discounted outlay cost is not adjusted for the 

.6-month interval between 't • 0' and outlay time. In the 

L'Valuation Tables, 't
0

• • outlay time. 

(d) The substitution of a 30% initial allowance for the 

investment grant, where the initial allowance is,received at 

the same time as the first writing-down allowance (to which 

it is added for the purpose of calculating subseguent 

writing-down allowances) yields the followingt 

Arising 
at end 
of period 

2 

3 

4 

5 
6 

7 
a 

(£. Undiscounted) 

Initial Writing 
all'ce. down 

all'ce. 

300 200 

lOO 

80 

64 

51 

41 

33 

J3alancing 
all'ce. 

(i) (ii) 

156 (144) 

155 ( 45) 

154 64 

(e) As allowances are allowances aeainst corporation tax: then 

for appraisal purposes they assume a value of: 

"all 1ce x tax rate"r e.g., (year 5) 82 x .40 • 33 
assuming a 40)~ tax rate. It is this tax-adjusted "value of 

allowance" which is used in all subsequent calculations. 

1. 2. Earnings Stream.q 

These are set at a compound 12% per annum rate, calculated on 

yearly rests. Earnings are taxed at 40;t,, deemed to be paid one 

year in arrears. S<..tch tax payments are regarded as creating 

opportunity costs (forfeited earning potential) at the same 

55 
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12;t, rate, The effect is to create a net-of-tax earnings stream, 

but by using this "eross" approach the all-important issue of 

cash flow timings is satisfactorily dealt with, For reasons 

discussed briefly in the text and in greater detail in the 

next Chapter, earnings accruing and forfeited are calculated 
through period 9 for a 5-year asset life, period 10 for a 

6-year life, and period ll for a 7-year life. Taxation on 
earnings accrued is taken through one more period in each 

case. 
Abbreviated illustrations of the calculations involved 

are: 

Farnin,s;s Generated ~ the Investment Grant 

(£. undisco1mted) 

Received Investment 12% 40',~ Tax 12% 
at end grant Earnings on Forfeited 
of period (2<h'>) Earninr:a F:a,m:ings 

1~ 200 

2 12 

3 25.4 4.8 

4 28.5 10.1 o.6 

5 31.9 11.4 1.9 

• • • • 
• • • • 
• • • • 
9 50.2 17.9 10.6 

10 56.2 20.1 14.1 

11 63.0 22.5 18.2 

12 n.a. 25.2 n.a. 

N'otes 

(a) Earnings to end of period 2 is for 6 months only 

(b) Tax in period 9 refers to earnings of period 8 (not shown) 
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Earnings Generated by Writine=Down Allowances.(Grant ruali£ying). 

(£, undiscounted) 

notes. 

(a) After the end of period 4, calculations become somewhat 

intricate, Disposal at the end of period 5 means that: 

1. One more writing-down allowance is received (£33) and 

the earnings stream {calculated thereafter up to and 

through period 9) is calculated at compound ra.tes on 

a fixed base of this accumulated sum of four writing

down allowances. 

2. The fifth writing-down allowance (t26) is merged 

with the balancing allow~nce, 

(b) Disposal at the end of period 6 means that the fifth 

writing-down allowance (£26) is now added to the fixed· 

base on which the earnings are calculated. The sixth 

allowance is merged with the new balancing allowances 

and so on. Algebraically: 

fori~ t ~n: tr~t is, this equation is valid only for the 

computation of E at some point in time at or after disposal, 

Computation before that time would appear not to have any 

particular relevance, as it would involve financial decision 

making without consideration of disposal values, 

(n.bt E • total accrued earnings at period 'i'. 
Aj~ the writing-down allowance received in the 1jth1 

year, assuming th:1t this allowance is first 

received 'n' periods after the base time. 

t • the period at the end of which the asset is 

disposed of. 



s • the number of periods after period •t• to which 

the study period is extended. 

r • the earning rate.) 

Further expressions could be developed for the taxation and 

forfeited earnings streams, but would serve no immediate 

purpose. 
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1be earnings streams generated by the balancing allowances 

and the disposal values are identical in pattern to those 

generated by the investment grants. Their timings are of 

course very different. Those for the balancing allowances 

start at the end of period 't+l' (i.e., the beginning of 

't+2') and proceed to the end of 1t+4'• Those for the 

disposal proceeds start at the end of 't' and proceed to the 

end to 't+4'· In both cases the taxation calculations extend 

one farther period. As the appraisal involves two disposal 

values for each of the three alternative economic lives, there 

are in all six sets of calculations ~ for the earnings 

streams generated firstly by the balancing allowances and 

secondly by the disposal values. 

1.3. DiscountinK 

"·----------··------··-····-

Using discre·te, end~of-year factors, each separate calculation 

is discounted back to a common base time 't=O'. Because it is 

desired to review separately the cash flows and the generated 

earnings streams, each cash flow (i.e., each year in each set 

of calculations) is discounted separately. Some small economy 

of effort in ~~nu~l development is gained ~ annually summing 

the earnings, tax and forfeited earnings in each set of 

calculations; and discounting each annual slim. As an example 1 

llalancin Allowance Dis osal end riod 6 dis osal value £ o) 
£. undiscounted 

Arising Balancing Summed Discount Discounted Discounted 
at end Allowance net l~actor Hlowance net 
of :eeriod ;~arnin;ra lQ'lf Barn in m'! 

• • • 
7. 85 .513 43.6 
a 10.2 .466 4.8 

9 1·3 .424 3ol 
10 1·1 .385 3.0 

' ' 

( 5.1) (1.8) ll ·350 -'I'otal: aay 44.0 say 9.0 



'!otes. 

(a) Tile negative figure in period 11 is the tax on earnings in 

period 10. 
(b) Total; see the appropriate data in Exhibit I. It may be 

instructive to observe that the summed net earnings of 

period 10 consist of 1 

~12.8 compound earnings in the third year after receipt 

of the balancing allowance; ~ £4.6, being 4o% 
tax on the £11.4 compound earnings in the second 

year: all ~£0.5, being 12% forfeited earnings 

on £4.1, which is 40% tax on the £10.2 compound 

earnings in the first year. See Fa~ )2 

assumption (i). 

2. LEASING. 

Calcula.tipn of the cash flows and related earnings streams 

. accruin~ to leasing is complicated by,the convenience use of 

~Ud~ ~dl~~•icr~ and di~ccunting, because essentially the 

cash flows consist of monthly incrementa. In the r:valuation 

Tables, the use of computer techniques facilitates monthly 

time intervals, and the approximations inherent in the 

textual model are avoided. The framework or calculation 

is the sar.:e. In the model: 

1. Allowance for Premiumn (Tax Shield}., 

As an illustration (dis~osal at the end of 5 years) 

At end Premiums 40';: 12};, 40/t 12)': Summed 
of Paid 11'ax Earning Tax on Forfeited net 
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Period Shield Enminl', Fe.rnins;:s I;:arninP.:S • 

1 128 
2 236 51.2 
3 216 94.4 6.1 6.1 

__ , _____ -----··-- -. 

4 216 86.4 18.2 2.4 15.8 

5 216 86.4 30.8 7.3 o.; 23.2 
6 108 86.4 44o8 12.; 1.2 31·3 
7 43.2 60.6 17.9 2.8 39·9 
a 73•0 24.2 5.9 42.9 

9 81.8 29.2 9.6 43·0 
10 32.7 (32.7) 



notes 

1, 'J'his table presents both cash flows and the generated 

earnings stream, 

2. The premiums are payable in advance, commencing ha.l.f-way 

through period 1. The amounts are: 

a) £21.4 per month for the first 12 months, when (in line 

with the ownership calculations) the lessor is deemed 

to receive the investment grant which is at once 

passed on to the lessee by way or a premium reduction 

and a refund, 

b) £18,0 per month for the four remaining years of the 

primary period, 

c) £10 per annum thereafter during the secondary period. 

3• It follows that there fall into: 

period 1 ••• 6 premiums of £21.4 
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period 2 ,,, 6 premiums of £21.4 plus 6 premiums of £18,0 

periods 3,4 & 5 ,,, 12 premiums of £18,0 

period 6 ••• 6 premiums of £18,0 

(n,b: for a 6-year life, the premiums in period 6 would be 

£118.0: ie., £108,0 plus a first £10 secondary period 

premium, Por a 7-year life, the premium in period 7 

is £10,0 only) 

4• '1'he tax shield is allowed in the year of assess:nent next 

· follol,rinz the basis period, upon the total nremium cost 

incurred in that basis period, 

5o The earnin~ ~tream pattern is identical to that defined for 

the earnings streams accruing to o'mership, 

6, l'he alteration or continuation of premiums payable in year 6 

and beyond for lives in. excess of 5 years introduces an 

intricacy of calculation simila~ to that experienced in 

connection with the ee.mings streams accruing to writing-down. 

allowances, 

As an example, for a 6-year life: 



61 

At end Premiums 40% 12)~ 40% 12% Sum1ned 
of Paid Tax Earnings Tax on Forfeited net 
period Shield Eaminrn j:;arnin.rcs T'amings. 

l-5 Identical with calculations for a 5-year life 

6 118 86,4 44.8 12.3 1.2 31·3 

1 47·2 60.6 17.9 2.8 39·9 
8 73.5 24.2 5.9 43.4 

9 82.3 29.4 9.6 43·3 
10 92.2 )2.9 14.1 45.2 
ll;J )6.9 { 36.9) 

l!otice: 

a) The prolongation of the study period is identical to that 

of the ownership calculations. 

b) 'l'he cha.n.,<>e of premium in period 6: of the tax shield in 

period 7: and of the! carnines stream in period 8 as a 

result thereof. 

Hodifying the equation for earnings to writing-down allowances 

to include for receipt of the tax shield in its own form in the 

year of disposal: we may stipulate (e.g.,) for the"l2% earnings" 

stream: 

for i t n 

using the sycbols as before, except that D (tax deduction) i~ 

substituted for A (tax allowance). 

2, :';rant He fund 

'the source of this cash flow is specified in 1lote(2) of the 

previous Table. The amount of the refund is the sum of the 

excess premiums paid up to the day< of the refund. It is of 

course to be realised that all leasing contracts in respect of 

g.rant-r;ua.lifying equipment are not drawn up in this for:n. It 

is equally comrnon to find a constant premium charged throughout 

the primary period. 1'l!e monthly rate then reflects the lessors 

certainty of receiving the grant, plus an annual averase 

adjustment for under-recovery or the due proportion of asset cost 
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(plus the lessor's expennes and profit) during the period which 

elapses before the grant is due to be received, (In short, the 

value of the otherwise refunded excess is, in this method, 

averaged out over all primary period premiums, In thin 

illustration the present value of 12 months excess monthly 

premiums of £:5.4 each, payable in advance, less the present ,value 

of a £40 refund at the end of twelve months; where that twelve 

months period commences six months after the base t~; is 

£1,7 approximately, This fractional advantage to the lessor 
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must be averaged out as a surcharge over the flat-rate monthly 

premiums alternative, in such,wise that the present value of the 

surcharge series is equivalent to £1,7, This presupposes 

certainty of receiving the grnnt on the due date, In fact the 

flat-rate premium charge method io usually one or two shillings 

per month per £1000 above the adjustment-on-receipt-of-grant 

method, It is difficult to be eY.act about this, as leasing 

companies tend to use one method or the other, rather than both. 

Competitive quoting between companies then makes comparisons of 

the methods imprecise, Finally, it is noteworthy that not all 

leasing companies are as ~.~thematically precise in their actuarial 

calculations as are the leaders in the fiel~ 

As the excess premiums have been taken as tax-deductible, it 

follows that the refund is crubject to tax, The pattern or cash flow 

and earnings stream (12'/o earnings less 40% tax thereon and less 

12'!~ forfeited earnines on that tax) is identical with that already 

established. It is worth noting that calculation of the grant 

refund cash flow and accruing earnings stream requires the 

following elements of calculation• 
(c,un<liscounted) (20'1'. Grant1 12"& Earning!!! ~o% Tax) 

At end Grant Tax Porfeited l:arnings Tax Forfeited Summed 
of !le fund on Earnings on on Earninge on net 
Eerlod :Oefund on th!tt Tax 'le fund Famin<;S that Tax BarninR'S 

lll' ;9.6 
2 2.4 2.4 
; 16,0 5.1 1.0 4.1 

4 1.9 5.7 2,0 o.l 1.7 

5 2,2 6.4 2,; 0.4 1.5 
etc. etc. etc, 



-------------------------------------

Notes 

1, In the Exhibits in the text, the refund cash flow is shown net 

of ta.x, 

2, As in all other cases, the earnings strc~q are taken to periods 

9, 10 and ll for 5, 6 and 7-year lives respectively: with 

taxation calculations extended for one year. 

3, The basis year for the refUnd is period 2, and the relevant 

assessment is raised in the following period. 

3. Disposal Proceeds 

The cash flows and aoc:ru.ing earnings streams are identical to those 

calculated for the ownership atudy - save that a. flat £50 "minilllUl!l 

disposal value" is deemed to have been set in the leasing contract. 

As an example1 

(t.undisoounted) 

A.t end Disposal 
of Proceeds 
period 

'fax Forfeited 
Eamings on 
th-'\t 'l.'a.x 

Ear.n.in&"S 
on 
Proceeds 

Tax Forfeited SUmmed 

5 
6 

1 
a 
9 

10 

350 

on 
Proceeds 

140 42.0 
16.8 47.0 
16.8 52.7 
21.1 59.0 

on Earnings net 
Earnin.'l'S on that Tax Esrnin~ 

42,0 

16.6 13.4 
16,6 2,0 13.1 
21•1 4.5 12.3 
23.6 (2),6) 

Uotes 

1, The proceeds are taxed as char~able receipts, being pure profit 

accruing to the disposal of an asset; the cost of which (premiums) 

has been wholly deducted from previous tax liability. In a sense, 

this is a balancing charge, 

·· 2. Earnings streams will be extended as heretofore for longer 

asset lives. 

3· 1'here are in all six such disposal proceeds calculations. 

4• residual Canital Earnin~ 

(The following is descriptive of a calculation method used. It 

does not raise the validity of the concept). 

'''hen using annual calculations as a short-cut method, the 

principal difficulty is that of deciding the representative ar~ual 



residual capital. 'l'hus in the first twelve month period of the 

present illustration, residual capital varies from £979 (first 

monthly premium payable in advance) down to £872: and from £851 
down to £744 from the beginning to half-way through the second 

period (the half-way point being the end of the first full year's 

premiums) and thence to £618 at the beginning of the third period. 

For the purposes of the appraisal study only (the Evaluation 

Tables using monthly calculations), the representative annual 

residual capital is set at the mid•point of each premium year • 

i.e., at the end of each 't' per~od ~one monthly premium (to 

take into account payment in adv~~ce). Effectively therefore, 

the representative residual capital for each of the five periods 

is that retk~ining respectively after the payment of 7,19,31,43 & 55 
monthly premiuos. The result is somewhat to understate the 

accruL~g carnino~ stream, as the representative is biased towards 

understatement. Gems compensation is afforded by: 

a) r:arninge are then calculated as accruing initially for a 

twelve-month first period, whereas they should be set to 

accrue for only six months as the contract does not start 

until mid-year. 

b) ~ben in period 5 residual capital becomes negative, it is 

a lower negative than that which ultimately obtains under 

monthly calculations. The consequent 'forfeited earnings' 

stream is understated. 

As indicated in the text, the net effect is a very small 

understatement ·of residual capital earnings, amounting to 

approximately £15 over a 5-year life. Using such a life as 

an example1 

(Continued overleaf) 
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(c,,mdiscounted) ( 12-~ Earnin~ 1 !iCJ1> Tax) 

At end llesidual Earnings on Tax on Forfeited Summed 
of Capital Residual Earning13 Earnings net 
period Capital Earnings. 

1 851 102.1 102,1 

2 618 86.4 40.8 45.6 

3 402 70.9 34.6 4·9 31.4 

4 186 53·4 28.4 9.6 15.4 

5 ( 48) 31.8 21.4 14.2 ( 3.8) 

6 41.3 12.7 18.5 10,1 

7 46.3 16.5 22.2 7.6 
8 51.9 18.5 26.9 6.5 

9 58.9 20.8 32.3 5.8 

10 2).2 (23.2) 

5. DiscounJi!l& 

Discrete end-of-;renr·factors are used to discount separately each 

year of cash . .flow and/or accrued earnines stream, As an example: 

Allowance for Premiums {''Tax }Jhield"} - discounted.· 

(2-:~:ear life: lOi-~ discount) 

At end Tax Eummed Discount. Discounted Discounted 
of Shield, net factor rax net 
period {10/} r;arnin?"S Shield Earning§, 

2 51.2 i826 42~3 

3 94·4 6.1 .751 10~9 4.6 

4 86.4 f5.8 ,683 59.0 10.7 

5 86.4 23.2 .621 s;.6 14.4 

6 86.4 31.3 .564 48.6 17·7 

7 43.2 39.9 .513 22.6 20.5 

8 42.9 .466 .. 20.0 

9 43·0 .424 18.2 

10 (32.7) .385 (12.6) 

rotals (sea Exhibit II) 297.0 9"3.5 
All other cash flows and earnings streams are similarly discounted. 

6. Leasing tron-Cualifyinp; i':ouiprn<'lnt, 

\>'here the asset to be leased does not qualify for an investment 

grant but does qualify for an initial allowance (standardised at 

30/G), the monthly premium typically becones a uniform· fieure 



of £21.5 p.m. The "tax shield" and residual capital earnings 

are as a result increased and reduced respectively! but the 

pattern and the timing o:f' calculations reoain unchanged. The 

grant refund cash flow and its accruing earnings stream cease to 

apply. Disposal proceeds and accruing earnings streal'liS re::lain 

unchanoaed. 
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1~e calculations examined and illustrated in this Appendix are 

laborious and intricate rather than complex or di:fi'icult. 'l'he 

timin&' of an element of cash now or earnings stream is the 

critical characteristic, as this vitally affects the discounting 

process. If timing were to. be ignored the, calculations would be , 

simplified, the various percentages of percentages being 'nested', 

inside each other to reveal that, typically-, an earnings stream 

is a compounding sum of 6.624% of each of an irregular series 

of elements in a generating cash flow. But timing can not be 

ignored. 

It has been said earlier that it is possible to cast each 

cash flow and accruing earnings stream into algebraic form. This 

has been demonstrated in respect of the undiscounted earnings 

(untaxed) accruing to writing-down allowances. A:3 an alternative 

it is possible to demonstrate that the undiscounted, untaxed 

earnings strea!n derived from, say, an investment grant 'G' 
received at the end of period •t1 • is, for an earning rate 'e't 

at t 2 •••• Ge 

at t
3 

2 
•••• i'.e + Ge 

at t4 Ge 
. 2 3 

•••• + 2:;e + Ge 

at t5 •••• i'.e + 3Ge2 + ;5Ge3 + Ge4 

and so on. From this it can fUrther be demonstrated that the 

discounted, taxed stream at (e.g.,) t
4 

is, for a tax rate 'o' 
and a discount rate 'r's 

2 3 ( 2 Ge + 2Ge + Ge - c Ge + Ge ) 

which simplifies toa 

[(l-o)(Ge+2Gi)] +Ge3 

(1 + r)4 

2 
- cGe 



and £or the stream derived from the first three writing-down 

allowances is'; for a capital sU!ll 'K' and allowance at 'a%' r 

Kcae(7 + e + 2e2 + e3 - 3a - a.2) Kc2ae(3 + e - a)-Kcae2 

(1 + r)5 

Threa dif£iculties will l:>e observed. l''irstly, the staggering 

of tax and the further staeg;ering of forfeited earnings force the 

expression for each period into a long end clumsy expansion. 

Secondly, the basic undiscounted, untrurod earnings stream is a 

binomial expansion in the shape of "Pascal's triangle": which, 

for 'tn'• where 'n' is comparatively large, is again a long and 

ponderous expansion, Thirdly, the application of a different 

discount factor to each separate period's taxed earnings 

precludes a separate compounding of gross earnings, taxation 

thereon and forfeited earnino"S thereon; summing the compounded 

amounts; and discounting in total - which would facilitate a 

more generalised algebraic expression. The extension of the 

taxation study period beyond the forfeited earnings study 

period adds a sillail but awkward term to such an ·expression, 

Pinally; al thougn· m'l.I'IY cash flows (and hence their earnings 

streams) are der.ived from other cash flows - e.g., balancing 

allowances are a function of disposal values and writing-down 

allowances, and' ~a~h writitlo'"-down allowance is itself a function 

of the previous one - the different timings of the cash flows 

rnalcc any attempt to derive combined generalised expressions 

extremely complicated. 

For these reasons, no generalised formulae or ~~thematical 

models are presented either for the textual illustration or for 

the various L'valuation.Tables, It would be possible to do so, 

but the result would be of little, if any, practical value, 

•••••••••••••••••• 
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CliA PrE:l T\10 

THE l\ETHODOLOGY OF l'llli EVALUATION l'ABLES, 

Introduction: Halevant Questions and Exclusions. 

The previous Chapter reviewed some preliminary conclusions as 

to the effect of changes in the discount factor upon the comparative 

advantages of ownership and lease financing in conditions of changed 

economic life, The next Chapter will continue that discussion in 

terms of absolute adv~~tage in conditions of constant economic life, 
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In this present Chapter there are discussed the implications and 

methodology of the Evaluation Tables, These seek to answer, in purely 

quantifiable terms, the questions• wh~t is the most eoono~~cal method 

of financing some item of capital expenditure! and by how much is 

that method the moat economical, It is not claimed that such an 

answer then constitutes a cateeorical imperative - only that the 

various problems of a non-quantifiable nature can then be put into 

the decision scales in the form of a subjective evaluation of the 

r;uantitative answer, The final decision is thereby better informed, 

as the cost of exercising some emotively preferred choice of financing 

can be measured. !l.'he lJvaluation Tables are in this sense seen as being 

as much an instrument of guidance towards a. decision, e,s the decision 

itself. 

Suppose, however, that there is no discernible realistic 

advantage in terms of non-quantified considerations to be zained from 

the use of one financing method rather than another. It would appear 

to follow that the Svaluation Tables would then provide the final 

nnswer. 'l'hat would be to say that use of any financing method shown 

by the Tables to be the most economical could be effected without 

fear of subsequent repercussions of any sort. The firm which makes 

_____ no use of budgeting or other planning techniques, which takes each 

decision on a 'spot' basis, might think this to be the easel and if 

that firm were wealthy enough and managed by its owners (i.e., set to 

satisfy the requirements of mana.eement rather than shareholders), this 

indeed mit,"ht be so, Even in the widely owned, shareholder-return 

motivated firm using sophisticated planning routines; relatively 

small projects and emergency decisions of less than the greatest 
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magnitude mit;ht uae the Tables as the ultimate arbiter of financing 

method, But in a more general sense, financing decisions affect 

capital mix: and notwithstanding whatever financing cethod appears 

from the Tables to be the optimum, the final decision must take into 

account the repcrcussive effects of changes in capital mix. For 

these effects may include variations in the cost of capital and tha 

discount factor. 

So important is this issue that it is made a principal element 

of the theoretical areument developed in ?art Two of this thesis. 

For the moment, the practical applications of the Tables will be 

considered, subsuming either that problems of capital mix are not 

significant or that they can be handled in some procedural manner 

not necessarily related to the Tables themselves. 

Lven this requires consideration of four separable issues! 

1. A justification of certain assumptions basic to the 

calculation of the Tables - especially of the study 

period techniques and of the earnings concept, 

2. A justification of the use of a comroon discount rate 

to discount all alternatives, 

3· A decision as to whether it is equitable to compare all 

methods of financing, each against all others. 

4• A revision of the arithmetic of the calculations. 

Only then c!lll a review of the Tables be essayed, commenting 

upon the salient trends revealed by comparisons between financial 

methods and explaining the manner in which the Tables are to be used, 

It is ref!I'ettable that the very many variants of defe~&a. 

payment schemes in existence (as opposed to puro hire-purchase) 

preclude the presentation of F1valuation Tables for this method of 

finance. Thus, for example, deferred payment schemes for metal 

machinine and forming pl!lllt from five leading suppliers have the 

· £ollowin5 patterns! 

% of Cash Cost paid by u~. 

gy the end of: Staveley Herbert T.I. Cincinatti Churchill 

Year 1 25.0 7.5 3·5 1.0 2.5 
2 ~2.5 15.0 20.0 53.0 3.5 
3 62.5 22.5 55.0 105.0 58.7 
4 92.5 72.5 90.0 113.0 
5 122.5 122.5 125.0 



with each scheme NQuiring 11 different initial po.ymont in advance 

ru1 part of' the first year payments: and tha investment grant be1n~ 

trnnsfe~red to the user either a~ a lump ~um or by way of a general 

reduction in all paymGnts. lt is manifestly impossible to produce 

standardised ~valuation Tables in the face of such diversity. The 

only gener:1lise•i conclusion that can ba drn~>n is that the t:rue 

interest cost of such schemes is a:round 7 .o;!, and t:.at )-5 yeal:' 

periods (with acme c:::phasis on the shorter terms) are typical. 

For the rast, there seems to be no alternative but to evaluate 

each scheme on an ad hoc basis, usin{t the methodolozy employed ill 

the :.Valuation 'iables. It is especially notaworth;y that oa.ny 

deferred schetles (such as those quoted abovo) utilise lm~ early 

payments; residual capital earnings are high in the early years, and 

a..~ not hoavily reJuced by the discountin5 procedure. '.rile larser 

part of the tax shield however is received late, ~~d enjoys a cuch 

reduced value accordincrlyt and the oaoe ia true of the writins-down 

allowances ~bich for the ~ority of r.cheman appear to r~ received 

only pro-rata to the capital cnntent of the instalments. 7ho 

advantages cla~od for deferred p3Jcoonts schemes are, nignificantly, 

couched more in "pny !13 you earn" terms mther than in toms of 

competitive f'in:mcinJ' costa. 'ihey are addrossed to liquidity -

conociou!'l cnther than profit-conscious nan~ment, and, as such, 

~ust be evaluated as a potential breru:-out from the restrictions of 

capital budb~ting. 

Smnethina of the S!l.llle probleo attachea to the evaluation of 

lease financin.;:. """ever, ~uch is the cu.t'!'ent competition in this 

field, th!lt n·~nthly premium fis"Ures are not widely different for 

similnr co.tceorieo o!' e;uipn~~nt, and so exemplifying '•'ables are 

preuented. Dy cate,;ories is meant: 

1. 'c'he ecuipment is, in a eenere.l scnza, proiiuction or 

tra.~~port equipment. ;;pecifically, it in not 

co~~ication or data procesning equipcent. 

2. ;11e equipment qualifies for ei thAr e. standnrd invontment 

grant or a standard initial allowance. 

A difficulty does ari8~ in connection with the different treatment 

nccorJed to the investment emnt by <li£ferent lessors. So:::e use 

it to reduce eererally all primary pe~iod premi~~s; other3 refUnd 
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it to the lessee in a lump cum, ~bis has necessitated the provision 

of short supplementary Tables which nust be applied· by ~my of 

adjustment to the main Tables. These may themselves require to be 

used as the basis for an adjusting calculation where premiums are 

significantly different from the range of examples given, It is also 

to be remembered that the Evaluation 7ables for leasing are 

restricted to. the primary period, and that ''heavy" primry premiums 

may receive some relief by reduced socon~1( premiums - though the 

low size range of secondary premiums and the lmf discounted value 

of their earnings streams does not offer much scope in this direction, 

~'inally it must be stressed that ill evaluations are carried out 

on the assumption of a liability to Corporation Tax. such is the 

potential difference in the timing of the respective cash flows, and 

in the applicable rates of tax; that the Tables a.ioe .!l9i suitable for 

appraisal under a Schedule D liability, 

Section 1, Basic Assu.'l!ptioml 

'l'he first assumption which is basic to the calculation and use 

of the !evaluation Tables is that of the 5-years asset life, It 

will be recalled that in fact this involves a considerably longer 

period if the various cash flows and earnings streams are all to be 

brought into the calculations, Thus, in ownership flows, the 

earnings lost on the tax enuring to the earnings accruing to the 

balancing allowance do not eventuate until the 9th,year, after 

disposal at the end of the 5th,year. Consequently all earninea 

streams are taken up to and including the 9th.year - which means 

that the arising tax liabilities extend through to the beginning of 

the llth,year• . This standard termination pattern - a full nine 

years for earnings and up to eleven years for taxation - is imposed 

on all the I~aluation Tables, regardless of when the individual 
···· ·---··-·cash· flows and the earnings streo:ns which they eenerate, bee;inl 

but the termination pattern is dictated by the choice of a 5-year 

asset·life• 

This lenJth of asset life was chosen firstly because 5 years 

appears to be the most frequent period of financial plann~l 

evidence in support of this statement is given in Part Two, l) 

where a 5-year budgeting model is exaoined, Secondly, 5 years 

re.resents a fair indication of the maxirnL~ riod which most 
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financing companies will consider for the larger majority of 

instalment debt contracts. Hire-purchase contracts especially 
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are very frequently drawn up for lesser periods - three years is a 

common period: whilst the larger leasing companies are willing to enter 

into ten year primary periods for standard leases on run-of-the-mill 

metal forming plant such as small presses and guillotines. 

i!evertheless, many contracts of both types are drawn up for 5 years, 

which thus constitutes a good representation. It is relevant to note 

that most finance company advertising literature features 5-year 

examples, 'rhirdly, the onset of numerically controlled or other 

automated plant in engineering, chemical and textiles is tending to 

reduce the average life of plant in these industries, as potentially 

obsolescence becomes more important. Industries as diverse as motor 

manufacturing, electrical engineering, pharmaceuticals, plastic 

extrusion and hosiery are actively considering depreciation rates 

hizher than those calculated on an asset life of 10 years, At the 

same time, 5 years is becoming a conmonplace life expectancy for 

heavy trucks, passenger transport and civil engineering plant,(l) 

5-10 years thus appears to be reasonably representative of intention 

or practice, Finally, any estimate of disposal value more than 

}-5 years after acquisition appears to be an exercise of pure 

i~agination, in many cases, All in all, therefore, a 5-year asset 

life represents an average of sorts (in what is generally recognised 

to be an area of considerable statistical ignorance) between 

financing preferences on the one hand and industrial practice on the 

other. The discussion of the previous Chapter affords some evidence 

for believing that an extension of this period would not materially 

alter the order of financial advantaee, although it mit;ht alter the 

extent of that advantage. 

The second major assumption in the calculation of the r:Valuation 

·--·-·Tables is that there can be validity in the concept of earnings 

streams. This as~umption is the more vital in that it affects not 

(l) Information gleaned in conversation with msnagcmont of, 'inter 
area, the following firms: BHC-Leyland, Ford, AEI, Electrical & 
Industrial, Boots, Courtaulds, Cascelloid, Viyella, John Bcale 
Associates, York '£railer, liar~eaves G:roup, Calor Gas, Port of 
London Authority, Tarmac etc. In many cases, cost inflation in 
wages and materials is tend~ to induce hesitancy in adding 
yet a further burden on profits, even where the potential need 
for a faster write-off is accepted. 



only the extent but also the order of financial advantaGe between the 

methods. Thus, in the appraisal study, a refUtation of the residual 

capital ea:rnings concept alone would transform the evident advantaGe 

of lease financing in the particular circumstances depicted. Indeed, 

this point highlights the fact that the problem of earnings streams 

must be considered in two parts: firstly, is the concept itself valid, 

and secondly, is each earnings stream therefore as valid ae all the 

other streams? 

The rate at which earnings streams accumulate MaY be temporarily 

defined as that which the firm can normally expect to accrue (gross 

of tax) on its employment of assets over the long period.(l) The 

earnings streams themselves are a simple recognition that a net cash 

inflow into a firm will normally either be dis~~rsed to shareholders, 

remitted as taxation or re-invested in the assets of the firm. There 

~ay be some short period increase in cash balances, but any extension 

beyond this is sufficiently unusual or dangerous - given the 

contemporary conjunction of cash shortages and take-over psychosis -

to be ignored. !'!any of the cash flows considered in the I.valua.tion 

~ables have a dual cr~racteristic: 
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a) They are negative outflows rather than positive inflows -

they reduce tax liabilities rather than appear as increments 

of cash. \-/hat with transfers to deferred tB.Y.ation or tax 

equalisation accounts and the U.K. preference(2) for a stable 

dividend rather than a constant pay.out ratio: the larger 

part of such flows are in fact re-invested. 

Grants are treated in like fashion: usually being placed 

wholly to capital reserve or distributed (by way of a 

reduction in depreciation, in reported tax liability or as 

an overt subsidy to P.&.L) over the life of the relevant 

asset, the balance beinJ in fact retained and re-invested. 

-·· -------(1) A theoretical analysis of the earning rate, and a more exact 
specification are to be found in Section 5 of Chapter Six(Part 'l'~~o). 
The analysis considers the relationship of the earnings rate to 

(2) 

the discounting rate. It would be tautologi~al to rehearse the 
argument here, but it is there concluded that the two rates may 
reasonably be dissimilar. This is a requirement of the Gordon
Shapiro model, and is neces:::ary to explain the observed difi'erence 
between the asset value and the market value of most public 
companies. See Dura.'1~ ( 53 ) and Gordon ( 62 ) • 

A preference enforced by the current TreaGUry control of dividend 
increases. 



Disposal proceeds, however, stand in greater likelihood of 

being distributed (especially if comp;u'&.tively small) as 

'exceptional' or •non-recurring' eto. receiptst and so, in 
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the Evaluation Tables, are not set to general earnings streams, 
~' - ' 

b) They constitute for those many projects which have a 

comparatively slow gestation period the principal sources of 

cash flow in the early, incertain project years. At this 

stage prudent management will be loath to initiate 

substantial distributions. They will prefer to wait until 

the project is firmly established as earning an operating profit. 

Once, re-invested, they must ipso facto earnt if the firm is at 

all profitable. And indeed, as is argued in Appendix llt if the 

original project investment appraisal was by a discounting method, 

they must then earn at the internal ra.te of the project if that 

appraisal is to be justified - the more especially as there is no 
distribution. To compare financing methods without considering the 

accruing earnings streams is to neglect a vital implication of 
financing decisions.(l)(2) The concept of earnings streams may be seen 

as an alternative to dual-rate discounting! which is itself a belated 

recognition that, where the project is financed by equity or funded 
debt, disbursement of the arising cash flows by way of a repayment 

of the capital is antithetical to business practice and company law -

so that reinvestment is inevitable and yet is unlikely to be at the 

internal rate of the project,(~) 
Calculation of the Liraluation Tables presupposes a total 

reinvestment of all cash flows arising from the financing decision, 

except for disposal proceeds. Strictly, this is excessive in that 

(1) The approach used in this thesis is in a sense alternative to that 
used by Vancil (34) Chap,5 1 who by "washing out" the borrowing 
facilities afforded by financial leasing and then discounting at 
an earnings opportunity rate is by implication using a not 

··dissimilar argument. 

(2) The concept of earnings streams thus presupposes disbursement of 
arising cash flows outside the generating project and reinvestment 
into some 'average' asset situation. See Chapter Six, Section 4 
for further discussion on this point. 

(~) See also Pearson Hunt ( 16 ) Chap.2,4 for an alternative 
proposal for two-rate analysis, which shares a great deal of the 
same motivation, albeit expressed in an inverted form. 



some distribution is not impossible - but the excess must be reckoned 

to be coa~on to all financing methods in that there is no reason to 

suppose that the cash inflows of one method are inherently more 

subject to distribution than those of another, It must however be 

admitted from this that the somewhat greater importance of earnings 

streams in the total inflows of leasing finance (compared with 

ownership inflows) may mean that there is some risk of under-statement 

of the cost of leasing, especially at higher rates of earning, 

A second presupposition is that specified above - tb~t the 

reinvested cash flows must earn, rt is not impossible to conceive 

of a company which is so satiated with cash flows that no further 

internal investment opportunities exist, ln the short period this 

is quite realistic, especially where accompanied by disinvestment in 

a shrinking or in a technologically unsatisfactory market, The 

Distillers Company and C,P,A, are good examples of this: as are 
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Powell ::mffryn (in 1940) and more recently G,K,N,, where disinvestment· 

was compulsory (nationalisation), nut it is noticeable that this 

phase does not last as liquidity is deployed into new external 

investment(!) - voluntarily as with these companies, or involuntarily 

as a res'J.lt of absorbtion in a merger, :.'his is not to say that the 

earning rate must be high; that is, in excess of the discount rate. 

Given a tenacious management and a statio tec~~ology such a situation 

nay well be prolonged - witness large areas of the U,K, ship-building 

industry, Typically, the market value of the firm will then fall 

below its asset value. In the long run; reorganisation, take-over 

or closure must even~~te. Impossibility or near-impossibility of 

reinvestment earnings is essentially a short-term or exceptional 

situation, where either a superfluity of cash renders financing 

decisions irrelevant or the economic fUture is so bleak that there 

are few if any investment decisions to be financed, 

·······----· ···- · ·· ~feverthcless certa.in conceptual problems remain. They arise out 

of a common paradox: the reinvestment within or without the firm of 

cash flows arising from financing decisions is itself a financing 

decision - and it is a decision to finance by equity in the form of 

retained funds, The concept of financing a series of successive 

investments each as it were out of the finance and operating cash 

(1) ?~ternal, that is, to the firm as at present constituted, 
Incorporation within the firm usually accompanies such investment 
today, 



--------------------------------------------------

flows of the previous investment: and of so re-ordering the series 

as to maximise the total investment complex within the constraint 

of maximising the present value of the firm; is treated at lenGth 

in Part Two of thi11 thesis, where it is found to be complex, 

imprecise and potentially unstable. I am concerned here to e~~ne 

briefly certain implications of the paradox. 

Postulate that there exists a situation where a very high 

earning rate affords such cost leveraee that some sort of debt 

financing (say leasing) is always more economic than ownership. 

Fach financing decision would then be in favour of debt.(l) How 

then could the arising cash :flows be reinvaet~d? ~"here is some 

temptation to modify the postulate, and observe that a diminishing 

return to investment (the earning rate) might reverse the advantage 

in :favour of equity financing. This might substantially be 

countered by permitting the firm to invest widely in external 

opportunities, purely on a portfolio basis to reduce limitations 

of management caracity. llut the firm is then beginning to take on 

the appearance of an industrial banc~er, which as well as exposing 

management to charges of 'ultra vires' would appear to run into 

those limits to debt financing which are discussed in Part Two. 

Within those limits it does seem feasible that there may be sectors 

of investment profitability where internally generated funds (largely 

tax remissions and grants) are left at worst to lie comparatively 

idle and at best to be automatically added to worki!l(t capit!>.J., rather 

than be used to finance new fixed assets: which is carried out by new 

debt finance. :Ilut at once the earnings strear:.s of such debt finance 

are reduced, as they in their turn are shown to be non-investable: 

and immediately the postulate of more or less permanent high earnings 

is shown. to be untenable and lOO;'. debt financing to be most unlikely 

to be justified. What emerges as most iMportant from this discussion 

-· is that the earnings rate must be that which can be expected to accrue 

over the long term to the employment of all assets - net current as 

well as fixed. And in view of the short-term exceptions which have 

been admitted aaainst the general areument, the importance of long 

term expectations becomes clear. 

{1) ~'he implications for capital mix and the cost of capital are 
considered in Part Two, and are ignored at this stage. 

(2) " ••••• a moving average rate developed retrospectively from recent 
experience will suffice" Pearson Hunt, op. cit. Page 20. 
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The concept of earnings streams is thus defended on ground.s of 

practical relevance. Its principal arithmetical significance lies 

in the fact that because the generating cash flows are, as between 

alternative financing methods, different in their timings and their 

frequencies over time; very different earnings potentials exist in 

terms both of size and of duration. 1-.'hen in addition time-adjusted 

discount factors are applied, the results of comparing alternative 

financing methods using (discounted) cash flows plus earnings streams 

may be completely at variance with the results gained ~ comparing 

(discounted) cash flows only. A warning note must at once be 

sounded in this context. Strictly, it is incorrect to speak of 

discounting earnings streams, unless these can with safety be regarded 

as close ~ equivalents.. As the element of non-equivalence is 

probably the same for all earnings streams, this (as with the 

assumption of total reinvestment) does not invalidate the procedure, 

but it may result in some error in the reported cost of any financing 

method (typicaily, leasing) while earnings streams are the more 

important fraction of total inflows. 

'fuere is one earnings stream which is sufficiently different 

from all others as to deserve some separate mention. This is the 

earnings to residual capital, which is different in that it is 

generated not so much by a cash inflow as the deferment of a cash 

outflow. Such a deferment is afforded by instalment debt. The 

argument postulates that the firm has capital available, but in 

insufficient quantity for the set of projects available for 

profitable investment - there is a situation of capital rationing. 

The serial repayment by instalments releases a dwindling ('residual') 

capital available for investment elsewhere; and the earnings to 

this can properly be applied by way of a reduction of the cost of the 

instalment financing. Almost by definition, a situation of capital 

· · - rationing is required; otherwise the "elsewhere" investment doesn't 

exist, and the residual capital lies idle - there are no residual 
capital earnings.(l) 

(1) 8ven so, it might in certain circumstances, be more p:l'ofitable to 
employ instalment debt. Such circumstances would include low 
writing-down allowances, high asset-earning rates, a high tax 
liability and significant falls in disposal value as asset life 
is prolonged. A strong contributory factor would be the 
possibility of high yielding external portfolio investment of the 
residual capital. To the extent that this is always possible, it 
can be argued that there is no such thing as n situation where 
capital rationing does ng! apply. 
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In the simplest case the residual capital can be conceived of as 

invested at month-to month deposit rates. The earnings of residual 

capital would then have to be set at some specific. rate rather than 
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at the average asset-earning rate envisaged so far: which is not 

impossible, but presents a minor inconvenience of separate calculation. 

Hore sophisticatedly, the released capltal is wholly reinvested within 

the firm, presumably earning at the averaee asset-earning rate. The 

serial repayments are made out of general revenue cash flow, which 

is increasingly and permanently reduced thereby and which results in 

an increasing loss of potential reinvestment earnings. The two 

opposed streams of earnings, both at average rates,(l) are conveniently 

and accurately measured as a stream of earnines accruing to a 

diminishing residual capital. This substitution of revenue financing 

for capital expenditure is a feature of instalment debt advertising; 

but the recognition of the increasing loss of reinvestment potential 

demonstrates the greater truth ti~t it is a substitution of working 

capital expenditure for fixed capital expenditure. lhe residual 

capital is, strictly, retained (retainable) earnings. 

'£he argument of 'revenue financing' does however throw a useful 

light on one important aspect. Instalment debt avoids the 

acquisition of an increase in the overt formal capital structures 

of the firm,( 2) and its piecemeal nature tends to obscure the 

effective impact on retained earnin,"''l. A substantial use of this 

type of finance has often been associated with an unwillingness or an 

inability to raise further equity or funded debt.(3) It is strange 

that this association should have overtones of financial embarrassment, 

even delinquency: for the decision not to expand permanent capital 

may be perfectly rational and in the best interests of present 

shareholders. l t may also indicate a welcome managerial competence 

in forecasting future cash flows. 

Instalment debt is, then, no more than an alternative financing 

(1) It is essential to realise that these are operation earnings, 
not earnings from the reinvestment of cash flows arising 
from financial decisions. 

(2) Some aspects of the non-recognition of instalment debt in 
capital (.,"8aring are considered in Part :i.'wo. 

(3) See, for example, llamel & 'rhompson ( ). 



method. It is still very much debt capital. Dut it is a peculiarly 

informal capital, both in the ease with which it can be acquired 

and in its relative lack of repercussive effect upon shareholders 

and existing creditors alike. (l) It generates immediate 

acquisitory power - there is no accumulation period, as with retained 

earnings. It is short-lived and self-cancelling; unlike new equity 

or funded debt, which are permanent unless or until redeemed by a 

formal transaction. Current account financing permits such formal 

capital as there is now free to be immediately invested elsewhere 

in the operations of the company - i.e., per.nits residual capital 

earning - without permanently increasing the formal capital structure 

of the company. It is this unique threefold attribute of instalment 

debt (informality, immediacy, impermanency) which so distinguishes 

this form of capital that residual capital earnings are ascribed 

solely to it. 

Further emphasis is given to this argument by the much greater 

tendency of instalment debt to be specific in the assets which it 

finances: most new equity or funded debt issues being blanket 

acquisitions of funds. Thus the use of instalment debt to acquire 

certain specific assets (typically, fixed manufacturing plant) for 

which short-term banking instruments are often not available, may 

most usefully free equity resources to acquire other assets (typically 

land) which most frequently either only ~ be acquired by equity -

because of the inherent ·risk involved in such assets, e.g., mineral

bearing land: or which strategically ou~ht to be so acquired -

because of a high appreciation potential in such assets. :lesidual 

capital earnings is a very realistic concept in such circumstances. 

nut the two basic requirements of the concept must not be 

overlooked. First - and most probably the more easily satisfied -

is the condition that free resources must be able to earn elsewhere. 

(1) There must be some limit to the lack of repercussion effect. 
Contrast the opinions gleaned from two companies: "leasing makes 
no difference to our borrowing powers" (Scottish and Irewcastle 
Breweries, who use substantial leasing finance) but "in some of 
our overseas projects, equipment leasing is regarded by Oii'r" 
bankers as an appropriation of the total credit facility" (RTZ). 
The issue is discussed at length in rart Two. 
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Given the facility to invest outside the company this should present 

little difficulty. Secondt resources must exist to be freed. If 

instalment debt is considered as a means to expand from an already 

totally committed equity base, for example; then residual capital 
earnings take on a different, albeit still valid, meaning. As between 

two competing instalment debt plans, residual capital earnings are a 
usefUl imputed valuation or the different opportunities offered by the 
different patterns of cash flows implicit in the two plans. nut in 

these circumstances; when comiJ?ring betwen new instalment debt and other 
incremental methods of finance, residual capital earnings should be 

excluded from the comparison evaluation because ex hypothesi they 
cannot exist. 

The description of residual capital earnings as an "imputed 

valuation" in these circumstances opportunely permits a short 
reflection upon the nature of all the Evaluation Tables. These are 

internally consistent data which may be used to select a financing 

method by comparison of their .respective values. They utilise a 
specific scale of measurement, based upon a specific calculation 

methodology, which is unique to the purpose and which is not 
necessarily relevant to any other financial quantity or intent. Thus, 

the Evaluation Tables are COST-UEL~TIVESt they are not absolute COSTS. 
Certainly, they could not be incorporated into formal accounts! and 

as decision criteria are much more safely to be used in jud.ging 

between aiterziatives rather than in 'accept-reject' situations. 

Finally, it is necessary to be clear that residual capital 

earnings are ng1 a reciprocal of a cost or equity. In the present 
Evaluation Tables, the discounting process effectively informs the 
user that, under the given set of conditions as to grant, allowance, 

disposal value etc1 the various cash and earnings inflows "fails to 
recover the £1000 capital cost over 5 years at ·'n'% by a sum with 

the present value of £---"• Clearly, 'n'% (the discount rate) is 
inclusive or all the cost of equity that is required. 



Section 2. ~'he Validity of Comparisons. 

The discussion of residual capital earnings leads automatically 

to a consiueration of the extent to which evaluationsry comparisons 

between different financing methods are valid. An evaluation of the 

costs of instalment debt, whether inclusive of residual capital 

earnings or not, and a comparison of those costa with the costs of 

equity in particular; cannot go unchallenged. lt has been noted 

(Page 78) that recourse to instalment debt miGht imply u.~willingness 

or inability to raise new equity or permanent debt, Is a co~parison 

of the two meaningful? 

It is argued(l) that it is invalid to compare leasing with equity 

financing. l'he argument is erounded generally on the premise that 

leasing is a form of borrowing: and so (Gant) the realistic comparison 

is between equity and loan Capital at large, with leasing merely to be 

compared with other forms of borrowing. There can be no argument but 

that leasing is a form of debt finance, and that the principal feature 

contributing to such a classification is the immutability of the 

monthly or other period premiums. Dut against that immutability may 
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be set the potentiality of residual capital earninzs, albeit these are 

not of the s~e quality in terms of probability. Gant's whole argument 

postulates that because the possible consequences of the two different 

sources of capital are different, then the capitals themselves are 

different: i.e., borrowing reqUires unfailing servicing, but dividends 

can be foregone. Therefore they are incompatible. And yet if the 

servicing-adequacy of cash flow is insufficient (and this is what lays 

behind the gloom of such ominous terms as 'i!!II!IUtable' and 'ir-retrievable') 

it does not ~tter how attractive are the preferred leasing terms, 

vis-a-vis ownership costs. TI1era is not much point in contemplating 

leasing or any other form of instalment debt unless forecasted cash 

flow is adequate: and if it ia, then straight cost comparisons with 

any form of financing appear to be perfectly valid. 'l'he 'unfailing 

servicing' criterion ceases to be of major importance. 

Vancil's argument is much more complex, appearing at times rather 

to shift its ground, It is possible to separate out two strands in 

his discussion, which are set in juxtaposition rather than integrated. 

(1) Gant ( 57,58 ): Vancil (34,86 ): hereinafter referred to aa 
'Gant' and 'Vancil'. 



"- .. """""" -·-

Firstly there is the categorical statement that leasing(l) is not 

part of the investment decision, and so is part of the financing 

decision only: thus clearly implying a separation of the two decisions. 

In the Introduction to Chapter One this sepa-ration \JO.s accepted as a 

useful convention, subject to the conceptual criticism of the argument 

contained in Part Two. llut the repudiation of leasing as a part of 

the investment decision is made on distinctly odd BTQunds - it is our 

old friend the "irrevocable commitment to make the required payments". 

Thusr 

"It is because of the contractual nature of financial lease 

payments that we may say that when a lessee enters into a 

financial lease he has in effect purchased the equipment" 

(Vancil,p.9}) 
i.e., the investment decision is pre-er:tpted. 'l'he investment decision 

is to be made on the basis of purchasing the equipment. This of course 

does not involve actually purchasing the equipment, but working out 

the balance of present worth if purchase were to be undertaken. 

Presumably there is something about financial leasing that precludes 

such an exercise - only to think of it is to be com:nitted "irrevocably" 

to it. The problem of •irrevocability" of leasing premiums in 

contradistinction to the 'voluntary' nature of dividends has already 

been dealt with. c'here may be some e.dvantage of calculation in 

carT'Jing out the investr~ent decision analysis in teres of the tax 
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flows accruing to ownership if, as Vancil alleges, it is not likely 

that a.n appraisal ~!hich fails under thoce conditions will nucceed under 

the cash flows accruing to leasing.(2) nut with the investment 

decision thus based giving a favourable reply Vancil then proceeds to 

compare leasing with other forms of financing as part of the financing 

decision, implying that leasing may prove to be a cheaper form of 

finance! It at once becomes feasible to conceive of an investment 

decis~hich fails under mmership cash flows but which succeeds 

(1) 7hat is to say financial leasing rather t~~ operating rental. 
Vancil uses tl1e concept of non-cancellability to distinguish 
between financial leasing and operating leasing. Very late 
information coming into the hands of the \-lriter indicatesthat 
this is not necessarily a valid distinction in U.K. tax law. 

(2) Perhaps fortuitously, Vancil side-steps his own "irrevocability" 
problem by using an investment opportu.~ity based appraisal factor. 
!Iarl he used a cost-of-capital ba~ed factor, calculated on some 
weighted average of the cost of equity and of debt, an awkward 
inconsistency would have arisen - for funded debt is JUSt as 
"irrevocable". 



under leasing cash flows, Finally Vanoil stands tha argument on its 

head, as it were, by reoonm1ending that in the situation where an 

investment appraisal using tax flows generated by operating rental 

financing indicates acquisition: then there should be carried out 

the additional precautionary exercise of matching acquisition by 

· purchase against acquisition by rental, This he describes as a 

'routine investment decision' - but it is plainly just as much ·a 

financing decision, In other words, rental is seen to be not 

restricted to tha investment decision, which at least would follow 

8) 

as a natural corollary to the restriction of leasing to the financing 

decision, nor ca11 Vancil introduce "irrevocability" into the argument: 

for the recommended matching is of rental and ownership, which 

'ownership' may well be financed by funded debt (or even bar~ing 

instrument as a bridging operation), 

The whole ar~~ent is of course superfluous, If in fact a 

company uses or is willing to use instalment debt, then the investment 

decision must be carried out in terms either of an overall investment 

opportunity discount rate (which avoids the problem) or a oast-of

capital based discount rate lihioh acknowledges the existence of 

instalment debt as part, but only as part, of the total capital mix. 

To appraise certain projects in the total set of available projects 

wholly in terms of leasing cash flows and using a leasing-cost-of

capital based discount factor is to be ~ilty of discriminatory 

financing evaluation.(l) To appraise all potential projects wholly 

in terms of ownership tax cash flows yet using a discount rate which 

acknowledges that some of those projects will in fact be financed by 

leasing is inconsistent, To assess each project on a fixed ratio of 

o1m.ership tax flows and leasing tax ratios is not only numerically 

clumsy: it presupposes a predetermined capital structure, a concept 

which this thesis rejects. The problem is dis~~ssed in Part Two, 

... -··--·-but for the present only a convention of carrying out the investment 

decision wholly in terms of ownership tax flows can be accepted as a 

necessary convenience, without the need for spurious arguments 

concerning "immutability". 

Vancil repeatedly and correctly stresses the analogy between 

financial leasing and more overt irlstruments of debt capital • 

. (l) Gee Chapter Fo•.tr, Section 1, 



Thus: 
"The lessee's obligations under a net financial lease are, 

therefore, similar to the obligations incurred under a 

debt instrument. .Because of this similarity, mana.gement 

should not enter into a financial lease unlesa that 

action is consistent with the company's previous decisions 

concerning the capital structure, and a desirability of 

raising new capital at this time •••••• and that this 
money should be raised by the is~anoe of fixed

obligation securities". (p.92). 

They key phrase here is "decisions concerning the capital 

structure". Strangely, Yancil does not use this as an argt.Unent to 

support the implied non-compatability of eguity and lease finance. 

If such a decision did exist then those two would indeed not be 

entirely to be compared - for implementation of a predetermined 

capital-mix decision might make use of one or the other mandatory, 

irrespective of comparative financial costs for a particular project. 

rhe oddity of such a situation (for who would care to substitute the 

shadowy gains of capital cost minimisation for the much mora certain 

tax gains of instalment debt, where such tax gains exist) is a 

further indictment of the practical validity of the capital-mix 

decision concept in anything except the most general, long-term 

sense. 

The probable reason for this omission by Vancil lies in his 

confusion between ownership (which is a legal state) and equity 

financing (which is a monetary vehicle). The reader is often 

confused as to which Vancil really means. Thus Chapter Four is 

termed the "Lease or lluy Decision": which is strictly a comparison 

of operating rental with the tax flows of ownership - which 
presumably, but n!lWr !lp!!~Jifically, is financed by equity. 
Chapter Five is termed the "Lease or Borrow Decision" ~rhich introduces 

,overt d~bt finapaine,plans wit9out ever specifying very clearly 

whether and at wh::Lt rate the equity in the asset is transferred to 

the user: but as the plans are referred to as "conditional sales 

contracts"• presumably they are either deferred payment plans or 

hire-purchase plans, which implies a transfer of ownership to the 

user (with the rate of transfer unspecified). But the heading 

"Lease or :3orrow Decision" clearly conforms to the argument that 
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leasing is a form of debt by implying that this is the correct 

comparison: in which Vancil follows Gant. 
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It is all the more strange that Vancil does not compare, in his 
various numerical illustrations, leasing with debt financing. Instead 
the comparison is with ownership • and an ownership very clearly 

financed by equity at that. Indeed the validit) o! a comparison 
between leasing and borrowfn8 plans can often(l be repudiated because 

the different pattern of instalments means that the amount of credit 
offered by the user is different in amount and timing as between those 

plans. Such a situation is intolerable 1i1 Vancil's model, which 
specifies the constraint that the amount of debt outstanding in a 

period is fixed immutably as a consequence of the predetermined 
capital-mix decisionl 

"The decision as to the ll.Illount of debt to carry each year 

should be a conscious one on the part of management" 
(p.lOO). (2) 

I have much more sympa.thy for his earlier argument that often such 
plans cannot be compared becausea 

"---plan 'x' makes more tuncls available to the company 

and since our calculations assume that available tuncls 

can be invested to earn 10% after taxes, these additional 

funds constitute an important advantage". (p.99). 

It is possible to read into this statement an awareness o£ the 
reinvestment assumption implicit in many DCF calculations, which 

· Vancil of course is using. But it is difficult to interpret in any 

realistic sense d first. The competing 'plans' which Vancil argues 
cannot be compared are all altexnative methods or financing the 

acquisition of the same asset(s). As such, they all have an identical 
. ·- earning potential, But their diff'erent servicing patterns errectively 

(1) But not always. If the financing capability is identical in 
size and timing, comparison is valid. 

(2) Just how. management is to select one mix out of the many available 
from all alternative financing plans for a multiplicity or projects, 
which best satis£ies this criterion, Vancil does not specify. 
Some of the problems created by such a criterion, at the margin 
of servicing-adequacy of cash flow, are discussed in Part Two. 



varies the working cap! tal left in the hands of the. borrower, net 
of the opposing benefit of the tax shield. Vancil can thus only 
mean residual capital earnings. It these are specifically' 
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ree.ognised in each comparison, then it is quite permissable to compare 
different schemes of instalment debt. Such recognition is afforded 

in the Evaluation Tables. 

However, it is the constraint of fixed outstanding indebtedness 
plans which really lead Vancil to reject the automatic Validity of 

comparisons between instalment debt plans which offer different 
financing facilities. It is one question as to Whether that 
constraint is realistio(l) ot not. It is quite another as to 
whether Vancil ought therefore, in dispute of his mm Chapter heading, 
to compare instead leasing with equity financed ownership! but this 

ha does - thereby quite happily discarding the "leasing is a form of 
debt and so DlllSt only be compared with debt" argument1 which, as noted 

above, he earlier advances on the grounds of the 'nature of ths beast' 
and which is nearly as equally implicit in a predetermination of 
capital mix as in the obligation of a managerially conscious decision 

as to the amount of outstanding debt to be tolerated at any point 

in time. 

He effects the comparison between leasing and equity financed 
ovmership by imputing, as part of the leasing premium, a. nominal or 
typical interest charge on the outstanding residual capital. Only 

the balance of the premium is then taken as a tax deduction, 
representing an 'equivalent depreciation' on the 'capital repayment' 
part of the premium. (2) The leasing plan cost is thus loaded with the 

reoiproca.l of an' interest cost tax deduction in respect of the 
additional finance which it affords! and as no account is taken of 

the subsequent ameliorating 'tax shield' earnings flow, is thus 
________ .placed at a permanent disadvantage vis-a-vis ownership by equity 

financing. In view or the fact that this substantial and increasina' 

(1) The reader will have gathered that I do not think it is. See 
also the argument in Chapter l!'our, Section l. 

(2)-It is not without interest that the evaluation o! U.K. hire
purchase contracts must proceed in this way, in view of the 
different treatment given to the investment grant, capital 
allowances and interest charges by the Inland l!evenue. This 
procedure is applied in the Evaluation Tables, using the 
contractual added interest rather than a nominal rate. 

_---~ 



earning opportunity is an advuntaae, to so handicap leaning finance 

appears distinctly illogical, Finally, as (for the reasons already 

stated) Vancil does not generally compare leasing with other deferred 

payment or instalment debt plans, his method seems more than a little 

inadequate for practical purposes, If the concept of a predetermined 

capital~mix is rejected, then (except at the limits discussed in the 

next Chapter) differences in the •natures' of equity and different 

types of debt cease to be important, and inter-method comparisons 

are conceptually valid, The residual capital earnings procedures 

quite adequately accounts for the indisputably different amounts of 

additional finance which each instalment debt method offers. 

Different financial methods are thus seen to be capable of 

inter-'comparison. This statement presupposes that the decision 

under review is a 'financial' one, to be made in respect of a project 

already appraised as part or an investment decision - a supposition 

which for the moment is taken to be acceptable within the context 

of an advanced capital budgeting system, It I:IUSt be observed that 

the very concept of a preliminary investment decision process followed 

by a seco~-y financing decision process requires that (assuming the 

investment decision to make use of discounting methods or appraisal) 
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a discount factor can be and is determined independently of the 

financing decision. Assuminz that discount factor is a function of 
the cost of capital:(l) which must itself be some function of the mix 

of capitals used: this appears to be impossible. FUrther, the 

~tching of financial methods via the Evaluation Tables, and the 

selection criterion of the lowest-cost method: implies an easy 

switching from e~uity to debt, and between various alternative forma 
of debt, 'l'hie contravenes that part of capital budgeting doctrine 

which proceeds upon the axiom of a predetermined (opticum) capital mix. 

Even if this complication is shrugsed off, the evidently simultaneous 
·--· -··--··------------------------

(l) Uet present worth analysis is clearly recommended rather than 
internal rate of return. The discount factor may ba equal to the 
cost of capital or in excess thereof as a threshold "investment 
opportunity" rate: but in this second case the cost of capital 
I:IUSt set a floor. In the Dvaluation Tables both rates are used. 
The matter is discussed in considerable detail ln Part Two, 
including consideration of the use of a common discount rate 
to evalulate alternative financial decisions which by their 
ver,y nature imply different capital mixes. 



.------------------------

nature of the two sets of decisions cannot be ignored. Any procedure 

which uses less than simultaneous solution tecbnioues risks 

instability of the discount factor. Constant reiteration of the 

invest~cnt decision routine becomes necessary, with each recycle 

setting up a new financing requirement - which might involve a new 

capital mix, cost of capital, and hence discount factor! which would 

initiate the decision reiteration. Superimposed upon this quite 

sufficiently complex problem is a secondl the same variation of the 

discount factor would involve an additional reiteration of the 

financing decision itself if that were based upon the Evaluation 

Tables (which use the discounting process). 

Evidently, then, the procedure within an advanced capital 

budgeting system is by no means as simple as at first appears. 'l'his 
' ' . 

is the motivation for Part Two of this thesis; where these and 

accruing secondary problems are exn~ined in the context both of a 

theoretical investment model and of a more practical procedural 

approach set within the capacity of an accounting of planning 

function possessing computer facilities. 

\!here the control functions of the firm are not so advanced as 

to include capital budgeting,(l) comparison of financing methods 

through the :SValuation 'J.'ables may still be valid (more accurately, 

as valid as capital expenditure decisions taken in isolation from a 

planned budget ever can be,) The principal problem might be thought 

to be that of discriminator.y financing - appraising the alternatives 

of a financial. project (e.g •• "buy or lease") each in terms of its 

o•n financing method: i.e., utilising the discount factor which 

relates to the individual cost of the particular type of capital 

used •. A mol:!ents reflection shows that this is not so. As the 

:SValuation Tables utilise discounting procedures, it is fair. to 

·hope that the investment decision (to acquire or not to acquire) 

miGht utilise the same technique: although in the non-budgeting 

firm this will involve the solection of nn arbitrary discount rate. ( 2) 

(l) See footnote (l)·to Page 174 

(2) "~ich probably happens in the advanced budgeting fi~ also. 
(P.nd how many tines will it be\10%?). See Chapter Six, 
Section 1, (Step 1). 

08 
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This must be set at the firms' best estimate of its avera~ cost 

of capital. In a firm of this type, there can be no expectation 

of project :ranking, each project being regarded as a "one-off" 

isolable decision. It follows that each project can be discounted 

back to the net present worth of ita streams of operatin,g;(l) cash 

out-flows and inflowsr and that this net present worth can 

conveniently matched against each alternative financing method, 

using the Lvaluation Tables (adjusted as necessar,y for residual 

capital earnings streamg) at the appropriate discount rate which 

because it is co~~on to all financial methods avoids the error of 

discriminatory financing. As the Tables incorporate the grant 

and/or taxation cash flows and accruing earnings streams which relate 

to the individual financing method, investment and financing decisions 

are simultaneous, being reduced to noting that financing method which 

offers the lowest present financial cost against the net present 

worth of the project. 

It is easy to conceive of potential subsequent developments in 

managerial control. The experience of comparing the various 

alternative financial matchings, combined with the frustration 

experienced when seemingly viable projects cannot be proceeded with 

because of a shortage of fundal will lead directly to some first 

attempts to rank presently known projects in terms of descending 

profitability - probably measured by the net present worth of the gap 

between the net present worth of the project and the net present cost 

of the 'cheapest' financing method. (It would not ta.ke much longer 

to come to the stage of requiring probably informal indications of 

anticipated fUture projects). But this process implies that the 
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firm is willing to use instalment debt, if that is the lowest cost 

financing • an implication which may very well catch management as it 

were unaware that possibly here is a means to break out of the straight

jacket of a short~1e of fUnds. It is very probable that innate 

managerial caution will lead to a quick appreciation of the implications, 

too, for future cash flow; whether that appreciation is expressed in 

an overt manner or takes the form of the 'pride of ownership' syndrome. (2) 

In short, the firm finds itself face-to-face with capital budgeting 

(l) i.e., operating sales minus incremental operating costs. 

(2) See Chapter One, Section 2. 



--· -- --------------------------~~~~~==========~ 

in terms of investment decisions and financial decisions, I'he 

solution adopted may be to apply somewhat crude and arbi ib:-sry 

constraints based on reactions of ignorance or emotion, or of 
rational cost-benefit assessments of proceeding to further levels of 

sophistication. Thus the discount factor may hold unchanged not 
because effectively it ought to be (and this may well be the case 

for all meaningful calculations) but because the possible impact 

of a change in capital mix upon the cost of capital is not 

understoodr instalment debt may be rigidly minimised because of an 

emotional dislike of such financingr project cash flows, fUture 

capital allowances, disposal values - these and other cash flow 

estimates may be so uncertain that it just is not worth while 

incurring the undeniably hign administration costs of complex 

capital budgeting routines. Some of these considerations find their 

place in the procedural approach discussion of Chapter Six, where 

some of the theoretically essential but practically unquantifiable 

constraints of the finance-investment linkage model of Chapter Five 

are relaxed, 

Thus it is claimed that use of the Evaluation Tables not only 

can facilitate the capital expenditure decision in the firm where no 
planning or budgeting is ei'fccted. The same use may very well lead 

to a heightened appreciation of the need and value of such planning 

or budgeting and so to some however incomplete procedures of' 

financial control •. Further managerial probing will lead to the 

less translucent depths of fUll scale capital budgeting and capital 
financial planning, where the cost of the necessary administration 

and computational resources may begin to outrun the advantages 

to be gained. 
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Section 3, ftn Arithmetical •!evision, 

1be general principles upon which the calculations are founded 

were set out in the Appendix to the previous Chapter. They consist 

of an array of cash flows and taxwadjusted compound earninge streams 

accruing to those cash flows, The justification of the earninge 

concept has already been discussed in Section 1, of this present 

Chapter, as have the reasons for the standard study period over which 

the calculations are made, There remain a number of specific points, 

of varying degrees of importance, which must be reviewed if the 

limitations of the E'valulation Tables are to be appreciated. 

All earnings streams are calculated on monthly rests, using 

one-twelfth of the nominal annual earning and discounting rates: 

i.e., 

for earnings 

for discounting: 

11. • p (1 + ....!. ) t 
12 

P a A 

(l +....!. )t 
12 

1'he effect is that both true annual rates are fractionally higher than 

the nominal annual rates: but the distortion is very minor and tends 

to be self-cancelling to the extent that the earning rate and the 

discount rate are not widely dissimilar. This method has been used 

for two reasons• 

a) The distortion is a small price to pay for the f~~liar 

simplicity of one-twelfth of an inteoer annual earning 

rate in the minds of most managers, This point is valid 

if, as is hoped, the Evaluation Tables are to find a 

practical use, 

b) ¥~nthly rests are used rather than continuous rests to 

correspond with the faoiliar practice of monthly 

manaoement accounts, Perhaps more importantly, it 

really is not valid to argue that all assets earn 

continuously, Working capital investment in stocks 

and net trade credit realises nothing until it is 

liquidated and implemented into a fUrther round of 

production and sales: the earning frequency is thus 
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a function of working capital turnover - which may 

be rapid or slow. l~nthly rests therefore represent 

an unspecific compromise between the earning frequencies 

of different types of asset. 

In these Tables, there are certain specific departures from the 

methodology of the appraisal study of the previous Chapter. Chief 

among these is the oi.mula.ted timing of the expenditures a.nd the 

subsequent cash flows and earnings streams. 

Purchase ( Outright or Hire-Purchase). 

'l'his is deemed to take place at such a time that the investment 

grant or initial allowance, and the first writing-down allowance, are 
received twelve months after the actual expenditure. ;lessons were 

advanced in the appraisal study for doubting the realism of thisa 

but as the possible alternatives.are innumerable, with no more reason 

for using one than any other, this convention is adopted in the 

Evaluation Tables on no better grounds than that it is familiar from 

common usage and offers certain economies of calculation effort. 

This means that outlay is made either on the last day of an accounting 

year ending on ]lst.December (assuming prompt pa... ""'nt of assessments 

on lst.January) for a company tradin~ prior to lst.April,l965: .2.£ 

3 months prior to the last day of an accounting ycor (ending at any 

date) for a company starting to trade after lst.April 1965. If the 

old-established company should cbfut8e its accounting year-end after 

lst.April 1965, then the timing of the <·:valuation l:'ables implies 
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outlay on the last day of that accounting period, whenever it now ends

again assuming prompt payment of tax. 'rhis also assumes liability to 

Corporation '1ax rather than Schedule D. ~ llf ~'AC'r EXPS:mnu:\8 IS 

EA'lLIE"t THA7'! T!l:S I:!1liCATlm DATE, IT \.JILL IlD NECESSARY FURTlSJl TO 

__ JJISCOU'JT T:Th: I:VALUATED DATA l3Y A FACTO:{ clZPRESE;:TlNG TilE ELAPSb"D Tl!JE 

llL'T\&EH 'f:n;; DATE OF ACTUAL BXPE11DITU'lE A:lD TII<: Arl'JOPliATE CO:lVE!lTIOlT 

DATE, TO A't.liVE AT AU ABSOLUTE t'£ASU18 OF FIXA!ICIAL COST. nut in 

comparison of alternative financing methods this will be unnecessary 

as all methods evaluated co~~only either use or build upon this 

convention. 

The hire·v~rchase evaluations follow the same convention so far 

as the grant and/or capital allowances are concerned. It is most 
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carefully to be noted that, following Inland Revenue preference, the 
grant is deemed to be received pro-rata to the capital content of each 

instalment: but the capital allowances are deemed to accrue in full 
with the first instalment. However, aa monthly instalments (payable 

on the last day of the month and· in arrears) are envisaged, the tax 
shield on the interest content of the instalments will be receivable 

in respect only of the annual total of that content. Accordingly, 
the first deduction against tax for interest ia deemed to accrue at 

the start of the third-year - i.e., two years after the first 
instalment and one year after the twelfth: the second deduction 
two years after the thirteenth instalment and one year after the 

twenty-fourth: and so on. 

Disposal proceeds are presumed to be received immediately on 
disposal of the asset at the end of the standard 5-year study period. 

MQ earninas are deemed to accrue to the disposal proceeds, in the 
Evaluation Tables themselves.(l) A separate Table gi~ea discounted 

values for disposal values - but if the user 1dshes to employ these 
for any purpose he should nota that these are the tared proceeds 

of leastns disposals. 

Writing-down allowances in the year of disposal are E2! aggregated 
to the balanc:tns allowances which, again, is deemed to be received 

twelve months after disposal, - as a similar convention to that 
dete:rmining the timing of writin5-down allowances. This non
aggregation is contrary to Inland :levenue practice, but it does not 

affect the discounted evaluation and it does permit ready a.d.justment 
of the discounted evaluation if the.rates or either allowance should 

change. 

A footnote on the structure or the hire-purchase contracts used in 
- ----- the Tables is to be found on Page 101. 

LBASING 

Premiu1ns are dee~ed to be payable on the first day monthly, in 
advance. As with hire-purchase interest, the tax deduction will operate 

only in respect of an annual total or premiumt and so the timing of the 

tax shield is the same - i.e., the first deduction in respect of the 

(1) See Page 74 - disposal proceeds are the cash flow most likely 
to be distributed rather than reinvested. 



first twelve(l) premiums is received at the start of the third year, 

and so on. It follows that the leasing premium ta.x shield is 

received one year later than the corresponding writing-down allowance, 

with a conse~uent effect upon discounted evaluations. 

Two refinements in the leasing b'valuation Tables compared with 

the appraisal study in the text, are: 

Earnings on '~esidua.l Capital: the negative residual capital 

which accrues when the total of premiums is pa.id 

(which exceeds the cash cost of the asset) is 

continuously charged aeatnst the accumulated 

earnings on residual capital to-date in arriving 

at the compounding base for each subse~uent 

period's e~. There is thus automatically 

deducted the loss of those earnings which would 

_potentially have accrued to the excess cost if 

this had not had to be paid. 

E~arnings on Grant Refund: as in the appraisal study, the 

refund is taxed; but in addition net-of-tax lost 

earnings on that tax is now allowed for. 

Calculations relating to the grant refund are 

displayed in a supplementary table, as not 

every leasing plan makes use of this device, 

As with ownership Tables, no earr.ings are accredited to disposal 

proceeds. If the (common) adjusting Table of the disposal value 

earnings strean is used, care l'!llltlt be taken to select only the excess 

value ovc- the minimum stiptllated in the leasing contract, !!9, basic 

disposal values ~built 1!1!2. ~Evaluation Tables as they are for 

ownership and hire-purchase._ This omission is to cater for leasing 

contracts with no disposal proceeds clause, 

... --- ------------------------
(1) Twelve premiums - this follows from the convention that leasing 

follows the same time conventions as were established for 
purcha.s ing, 
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Section 4. The nuplication of Copporation Tax. 

As might be expected, changes in this rate are generally more 

reactive on instalment debt financing than on grant qualifying 

ownership finance, If the appraisal study of the last Chapter is 

revised for a change in Corporation Tax to 5oP: 

a) Ownership• grant gualifring . 

Writing-down allowances and balancing allowances have an 

increased value, but earnings streams on those allowances 

are not greatly changed - the increase in the calculation 

base being offset by the higher taxation of earnings and 

loss of earnings on that. increased taxation, Earnings 

on the grant and on disposal proceeds are more heavily 

taxed. Given the relatively low importance of earnings 

streams in this financing method, the increase in the value 

of capital allowances is the important feature, with the 

obsolescence situation benefiting the more because of the 

larger substitution of balancinff allowances £or disposal 

value. On average the 10-point increase in the rate o£ 

tax reduces ownership costs for grant qualifying assets 

by approximately 1% in the obsolescence situation and 

approximately 4?~ in the non-obsolescence situation. 

Generally these reductions improve as asset life is 

extended, especially in the non-obsolescence situation. 

b) Ownership! with initial allowance 

The change in tax rate reacts sharply upon the value of 

the initial allowance; and, as a greater proportion or 

earnings streams are based upon allowances which are now 

increased in value, there is a greater tendency for 

increases in tax rates to reduce ownership costs under 

these circumstances. At the same time there is a 

dampening effect dua to the heavier taxation of earnings 

streams which are relativsl;· more important than in the 

gre.nt qualifying situation. rrevertheless, ownership costs 

are reduced by some 14~ in the obsolescence situation, 

and approximately 10% in the non-obsolescence situation. 

Again, the reduction is improved as asset life is extended, 
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more definitely so in the non-obsolescence situation. 

c) Leasing 

The impaot of changes in the rate of Corporation Tax is 

not greatly different whether the asset qualifies for a 

grant or an initial allowance •. The value of the tax 

shield is proportionately enhanced, and so is the accruing 

gross eami:ngs stream. Dtlt the value of residual capital 

ea:rnings is reduced by the greater taxation; and the 

enlarged ea:rnings to the tax shield are also taxed more 

heavily, so that on balance· they are sll@ltly reduced. 

The net effect is a reduction of some 5% in the costs of 

leasing, a figure whioh tends to be somwhat lower in the 

non-obsolescence situation and is not overly affected by 

extensions in asset life. 

If residual capital earnings are not applicable, the 

reduction in leasing costs consequent upon an increase in 

tax rates is I!JUch improved, becoming rather better than 

10)~. 

It must be stressed that these results are peculiar to th? illustration. 
In. particular they can not be regarded as typifying the affect of changes 

in, the rate of Corporation Tax upon the data or the Evaluation Tables -

although after due allowance is made for the specified differences in 

parameters and methodological assumptions the results presented here 

are not inconsistent. A more generalised study is to be found in Section :5 
or the next Cha.pterJ suffice it at this moment to say that the impact of 

tax changes is apparently great enough and, between methods, different 

enough to warrant re-appraisal or· the financing decision. 

Conclusion 

It must be remarked, however ruefully, that the methodology of 

the Evaluation Tables is nowhere held so simple and comprehensive 

as compiler and user alike would prefer. It is felt that the basic 

framework constraints • a 5-year asset life, the earnings concept, , 

monthly rests and the rangs of earnings, tax allowances and disposal 

rates - are representative enough. Dut the impact of changes in 

tax rates, and the complexities of' residual capital ea.:mi.n.,<>e and 
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of 11 grant versus :l.ni t1.al. Bllowance 11 si tua.tions 1 mean that 
considerable care and due respect £or detail must enter into any 

appreciation of the Tables. A closer scrutiny of the Tables and 
their utilisation is now appropriate. 



Ciill'l'ER THREE 

'l'BE EVALUA'.riOU TAllLES: Ilff.,;HPRETATIOU A!ID C!IARAOI'ER!STICS 

Introduction: The Scope of the Tables 

In this Chapter there is discussed, firstly, the manner in which 

the Evaluation Tables are set out; and secondly, some of the 

characteristics and cost trends to be discerned in them, Discussion 

of such characteristics and trends must be eclectic, The wide 

variety in the patterns of hire-purchase and leasing contracts, and 

the numerous combinations of grants, writing-down allowances and 

disposal values; each example or combination being evaluated against 
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a range of eleven earning rates, the individual results of which are 

then in turn subjected to a discounting procedure at four alternative 

rates of discount; yields in effect a multi-dimensional matrix of 

financing costs. To report on each and every cost trend. which is thus 

revealed. could result only in total stupefaction on the part of writer 

and reader alike, As it is, the reader is forewarned that the interplay 

of the several parameters is such as to involve even cursory analysis 

of cost trends in quite complicated explanations, It is possible to 

deduce certain generalisations as to financing method preferences 

under given parameters of earning potential and/or choice of discount 

rate, llut all too often these turn out to be so sensitive to changes 

in taxation allowance, disposal value or whatever that either their use 

is dangerous or involves a mental check list of such dimension that it 

is easier and as quick to refer to the individual Tables, 

It is also important to recollect the relative nature of the 

tabulated data, If therefore the term "cost trend" is used, it must 

be appreciated that this does not mean a directional movement of 

accounting data, but of units of evaluation specially constructed as 

a unique measuring device, The various assumptions, methodologies, 

limitations and discrepancies built into the Tables have been 

discussed in the previous Chapter and., generally, will not be referred 

to again in the present discussion. 

The Evaluation Tables can conveniently be regarded as being of 

two kinds - principal and. supplementary - although they are not 

formally designated as such, The principal Tables are set out in 
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terms of the present value of the net financial cost of acquiring an 

asset or assets of a cash cost o£ £1000. The supplementary Tables are 

set out in terms of the present value of a given cash flow together 

with its accruing earninge streams, which may be applied by way of 

adjustments to the data in the principal Tables so as to vary the 

assumptions upon which these are constructed. 

As a late adjustment, rende:t"ed necessary by the somewhat rapid 

changes in the rate of Corporation Tax over the last few years, the 

Tables are presented at two rates of tax - 4o% and 45%, with footnotes 

indicating to what extent extrapolation can be used for other rates 

of Corporation Tax. Generally, linear extrapolation does not lead 

to significant error ever the wider range of 35% - SO%, but is not 

always safe outside these limits. 

Where writing-down allowances apply they have been taken into the 

calculations at 15%, 20% and 25%, subject to normal tax calculations 

in respect of equipment - i.e., on a reducing balance basis and on a 

cost net of grant or (with the exception of the first year's allowance} 

net of initial allowance, over a 5-year asset life. Balancing 

allowances (charges) are calculated on the varying assumptions of 

lo%, 15% and 20% disposal proceeds. Data is not presented in respect 

of straight-line allowance calculations, nor in respect of 'free 

depreciation 1 allowances. Calculations based on 20% investment grant 

or 30% initial allowance are tabulated, together with supplementary 

data to permit variation of the arant to 40% or to o% (which last 

implies 0% initial allowance also). 

With the exception of disposal proceeds, all cash flows are set 

to earn at from 51~ to 15~~ p.a. inclusive, in steps of 1%. The 

methodology and period of earninge calculations is in all cases as 

explained in the previous Chapter. Each earnings step is discounted. 

in full at the alternative rates of 5/~, 71:tfo, lo% and. 12~~ per annum, 

using discrete SP~ual or monthly rates as appropriate. 

The •rables consist of1 

Table A, !\et financing costs of outright purchase 

using available equity, in respect of assets 

attracting 20)'. investment gra.nt1 

Al on a basis of 40% Corporation Tax 

' \ 



A2 

A3 

Table :a. 

:Bl 

B2 

Table c. 

Cl 

C2 

C3 

Table D. 

Dl 

D2 

Table E. 
El 

E2 

E3 

Table F. 

Table G. 

Table H. 

on a basis of 45% Corporation Tax 

supplementar,y data to vary Tables Al and A2 

for o% and 4o% investment grant. 

net financing costs of outright purchase 

using available equity0 in respect of assets 

attracting 3AA initial allowances 

on a basis of 40% Corporation Tax 

on a basis of 45% Corporation Tax 

net financing costs of purchase using 

hire-purchase facilities. in respect of 

assets attracting 20% investment grant1 

on a basis of 4afo Corporation Tax 

on a basis of 45% Corporation Tax 
supplementary data to vary Tables Cl and C2 

for O/o and 40% investment grant. 

!<et financing costs of purchase using 

hire-purchase facilities. in respect of 

assets attracting 3oY initial allowance: 

on a basis of 40% Corporation Tax 

on a basis of 45% Corporation Tax 

Net financing costs of leasingl 

on a basis of 40% Corporation Tax 

on a basis of 45% Corporation Tax 
supplementary data to vary Tables El and E2 

where disposal proceeds accrue to the lessee. 

Supplementary data to vary all Tables E for 

the inclusion of one years excess premiums 

and a subsequent refund. 

lOO 

Supplementar,y data to vary Tables A and l3 for 
outright purchase using short-term loan capital. 

Supplementary data of the residual capital 

earnings content of Tables c, D and E. 



A reasonable degree of care needs to be exercised if the 

supplementary Tables are to be applied correctly. 

All data are calculated using an I.C.L. 1905 computer operating 

on FORTRAN 2 programs, with card input and print output. Programs 

are designed to permit single card substitution to vary data for 

parameters (tax rate, discount rate, earning rate etc.) other than 

those utilised in this presentation. 

Section 1: Purchasing Tables 

It is recommended that entry into Tables A and B should follow 

the order: (l) Earning ?.ate 

(2) Writing-down Allowance 

(3) Disposal Value 

(4) Discount Factor 

Additional parameters relating to hire-purchase (Tables C and D) 

are: (5) 'Interest added' rates of 5~, 6/o, 1% and 8%. 
Evaluations for rates of interest added in excess 

of 8% may be obtained by linear extrapolation as 

appropriate to the relevant rates of earning, 

writing-down allowance, disposal and discount. 

(6) Initial deposits of 15/o, 2o% and 25/o of the 

cash cost. 

The typical hire-purchase contract evaluated in those Tables has the 

following forma 
5-Year Contract 

Cash Cost: 

Deposit 157~ I 

6/o added interest, 5 years: 

'rotal serial payments' 

£ 
lOOO 
.1:.5Q 

850 

...6.22. 
£1105 

giving rise to 60 equal monthly payments of £18.417, payable at the 

end of the month and consisting of £14.167 (~)ital repayment and 
£4.250 interest. This simple pro-rata basis of the division of the 

monthly payment into its capital and revenue components is as 

ado ted b the Inland Revenue and the Doard of Trade for the oses 
l) Alternative methods of deriving the interest content of each 

instalment are discussed at a later point in this Chapter. 
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o£ calculating the relevant tax allowances and grant, which are: 

initial and/or writing-down allowances based upon the total cash cost 

ab initio, but p~ent of grant based upon the initial deposit with 

subsequent serial payments based on the capital repayment content of 

guarterl;oc payments (e,g,, 20;(, of ~ x £14,167, per quarter)·, Late 

evidence has come to hand that there is a slowly growing practice of 

permitting grant to be claimed on the total cash cost ab initio, 

Interest is taken to be wholly chargeable against Corporation Tax 

liability, It is recommended that entry to Tables C and D should be 

in the order of. steps (1) - (5) as enumerated on the previous page, 

These Tables are presented in terms of a 15% deposit rate, with 

standard increments to convert to 20% or 255~ deposit. Except for high 

discount rates combined with high asset earning rates, the deposit 

rate conversion factors are not relatively large in amount, 

Tables A and C envisage the applicability of a 20~ investment 

grant received after the expiration of twelve months from the date 

of purchase, deposit or quarterly instalment (or from the date of the 

last of the three monthly payments in each quarterly sub-total). 

Provision is made in Tables A~ and C3 for variation of the rata of 

grant from 20% to nil or to 40%; fractions of these 20%variations 

being calculable at need by linear interpolation. It will be observed 

that both 1'ables A~ and C~ are indifferent to changes in the disposal 

rote, and that C~ is indifferent to changes in interest added, Entry 

into these two Tables should be modified accordingly. Tables B and D 

envisage the applicability of a 3o% initial allowance, received twelve 

months after the date of purchase. Uo supplementary data is provided 

to vary this rata, except that which is implicit by the application 

of Tables A3 and C3 for the 'nil grant' circumstance - which also 

yields a 'nil initial allowance' circumstance. Care must be taken to 

adjust for variation in grant in the right direction - thus an 

adjustment to 40/~ grent is a deduction from the relevant principal 

Table, as it constitutes a reduction in net financing cost. 

Tables c, D and E include for earnings to residual capital, If 

this circumstance is inapplicable, recourse must be had to Table H 

for factors to be added to c, D and E accordingly, In passing, it 

may be noted that the impact of an initial deposit in the standard 



hire-purchase contract is, in general, severely to reduce the 

residual capital earnings potential compared with that inherent 

in {say) a leasing oontract.(l) In a sense conversely, Tables A and B 

can be varied by reference to Table G, if outright purchase is 

financed by short-term loan. Table G lists the net interest costs 

and capital repayment values (including all accruing 5-15% earnings 

opportunity streams foregone) of borrowing £1000 at a standard 8.}}% 

p.a., variation from this rate being directly proportional. The 

Table envisages that this interest is compounded on monthly rests 

{closely equivalent to £100 p.a. or lo% on annual rests), and that 

the accrued interest is paid to the creditor(s) in annual instalments, 

thereby creating an annual tax shield; the capital being repaid in a 

lump sum at the end of the 5-year term. Capital recovery forms of 

short-term finance (typified by a fixed annual repayment consisting 

of a reducing interest cost plus an increasing capital repayment) 

are not presented, in that acquisition of equipment assets by this 

mortgage type of finance is unusual except insofar as it is in the 

form of a lease.<2) Evaluation of the cost of such debt finance 

would best be served by a major Table similar in some respects to 

Table C or Dl embodying a full range of separate calculations of 

capital allowances and tax shield over a range of mortsage rates 
{rather than added interest rates) and asset disposal proceeds. In 

(1) This is a fair example of the sometimes dangerous type of 
generalisation which can be deduced from the Tables. One ought to 
add1 "except where asset earnings rates are low, or discount rates 
are high, es~ecially when combined with a low level of initial 
deposit andjor a low added interest rate" - a series of 
qualifications, which except in the unusual circumstances of 

(2) 

extreme and hence conflicting values of each of these parameters, \ 
renders the generalisation so vague as to be uncertain. However, 
in this particular case, the differential in residual capital 
earnings in all circumstances covered by these Tables is so great 
that the generalisation is safe enough. 

lt is perfectly valid to derive ths true interest cost of a lease 
in terms of capital recovery or amortisation factors (c.f. Bennet 
Grant & Parker ( 6 ) Chap.4) in that the premiums represent 
to the lessor a recovery of capital outlay on the leased asset, 
as well as interest· thereon plus a service charge and profit 
(Vancil ( 34 ) Chap.5.). 



principle, the Table might incorporate the relevant residual 

capital earnings; but in practice this method of financing industrial 

equipment is incompatible with the possession of adequate equity, and 

is in conflict with the alleged banking principle that overdraft 

facilities are not available for fixed capital expenditures. In 

addition, the concept of residual capital earnings is based upon the 

deoisional choice of immediate or instalment lay-out of existing 
1 own funds 1 • 
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However, where outright purchase is financed by short-term loans 

of the type indicated in Table G, the adjustment to Tables A and B will 

be of the form 

A (or B).+ (G-1000) 

where A, B and G are the data of those Tables at the relevant earning 

and discount rates, care being taken to adjust for both interest and 

capital repayment data. of Table G. The adjustment is of this form 

because the data of Tables A and B are the net costs ex £1000 own 

equity. 

Section 2: Leasing Tables 

The data in Tables El and E2 are based upon eight not untypical 

patterns of premium over a 5-year primary period contract: the patterns 

being listed on an introductory "Title Sheet". Patterns 1 through 7 
are composed of a uniform series of payments over the primary period, 

and it is noted that the net costs of similarly uniform patterns in 

different amounts can be determined by linear extrapolation. A 

footnoted table provides the necessary coefficients for £20 p.a. 

variations in premiums over the 5·15% earning range. Table F provides 

data for the adjustment of El and E2 where there is payable an excess 

premium payable (typically) over the first year until the investment 

grant or initial allowance is received by the lessor, whereupon the 

excess is refunded. Pattern 8 is a descending premium over a 5-year 

primary period, and is not untypical of the pattern employed by a 

major leasing company operating in the office fUrniture and equipment 

field. 

All leasing data in Tables El and E2 presume monthly premiums 

payable at the start of each month, and totally tax-deductable in 
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terms of liability to Corporation Tax, A second assumption is that 

no disposal value will accrue to the lessee, althoucn this assumption 

can be abandoned rr,r the application of Table E~ to El or E2. Thus, 

contracts are deemed to be "whole-life", with no equity passing (as an 

option or as an implication) to the lessee during or at the end of the 

contract. The competition between leasing companies is such that 

usually there is not too much scope left in V~Jing primary period 

premiums; the principal weapons of selling being variations in the 

non-financial clauses of the lease such as the lessees right to update 

equipment or to vary or cancel the contract; or in the pattem of 

secondary period premiums. A great variety of patterns are met with 

here, according to whether the primary period premiums are calculated 

on a 'full' or 'partial pay-out' basis. Thus a third instrument of 

selling lease finance is to write in a clause granting the lessee 

. disposal proceeds in excess of a minimum sum, which may be nominal or 

significant. Other tactics are to grant preferential terms on leasing 

renewal or expansion and - lately, and occasioning a potential future 
argument with the Inland Revenue as to whether the contract is not 

really a deferred sales contract - to grant an option to purchase at 
the end of the primary period.(l) 

1'hus there are many variations in leasing contracts as a 'p(!.ckage 

deal 1 , and the variety is growing as leasing becomes more sophisticated. 

nevertheless the type of contract represented in Tables El and E2 seems 

still to be that most commonly utilised in equipment. leasing, other 

than in computer or communications equipment. Table E~ permits 

variation of El and E2 to cover the situation where disposal proceeds 

accrue to the lessee on termination of the lease at the end of the 
primary period. No tabular provision is made for ·the evaluation of 

secondary period premiums in view of the potentially wide variety in 

terms of dimension, periodicity and life. An adequate, if not wholly 

(1) Quotations supplied by City Leasing Company, who state that this 
arrangement "is achieved without any detrimental effect on the 
position of the Inland Hevenue" (I). 'l'he lease is teroinated and 
the equipment is then sold to the erstwhile lessee at a 

·predetermined price "close to the tax written down values", 
presumably as second-hand assets. I am informed, unofficially, 
that the "Commissioners are watching the position closely". 
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accurate, estimate of the costs of secondary period premiums can if 

necessary be obtained by determining the present worth of a net-of-tax 

uniform series of premiums over a period predetermined by the individual 

user. The principal error in such a calculation lies in the failure to 

adjust for the different timings of premiums compared with their 

accruing tax relief. A suggested compromise - in the sense of improved 

accuracy whilst still reducing the computational load involved in the 

procedure of the full Evaluation Tables - is given byl 

sa ...ist i.;-n 
where -

where the secondary period premiums P extend for a period 

commencing in year n and ending in year j. S is then the 

present value, at discount rate i, of the series1 

P • P 1' P 2' ----, P. 1 Pj which attracts tax n n+ n+ J- , 

relief at a rate c; ·where all accruing cash flows earn 

at a rate e. As tax is payable in arrears, c is deflated 

by a standard 1 , and as earnings on tax shield 
(l+i) 

accrue over the year following receipt of each instalment 

of relief, cPte is deflated by a standard 1 • 

(l+i)t+2 

Compensation for not calculating tax liability (and 

.consequent earnings forfeited) on cPte is offered by 
. t 

compounding to a point (l+e)J- only, rather than 

(l+e)j+2-t 1 i.e., only as far as the end of the series 

of premiums only. 

Evaluation of the formula is not so formidable as it might seem to be 

when it is realised that (1 - c ), Pt and cPte are constants in 
-~----- -- - - (l+i) 

any given situation and that values for the sums of the various 

compounding or discounting series are to obtain from any set of 

interest tables. Because secondary period premiums are usually paid 

on an annual basis, and because of the small value involved; monthly 

rests are not recommended. A margin of error in the evaluation of 

the net cost of secondary period premiums is tolerable because of the 



relatively remote period over which the series is discounted. Thus, 

assuming P • £10, n • 51 j • 9,(l) the net present worth cost of the 

secondary premiums under the formula is: 

5% earning, 10/o discounted 

12% earning, 10% discounted 

12% earning, · 5% discounted 

••••••••••••• £24 

••••••••••••• £23 

••••••••••••• £26 

A check against fUlly worked-out evaluations in the manner of the 
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rables indicates an error of less than 10)~ (the formula tending slightly 

to over-value at high earning rates or low discount rates), which for 

the amounts involved and the uncertainty inevitably attaching to 

estimates of the length of the secondary period, is scarcely 

significant. 

Tables El and E2 are calculated on a basis which assumes residual 

capital earnings. 

be had to Table H, 

If this circumstance does not apply, recourse must 

the net cost data therein being added to that in 

El and E2. The introductory "Title Sheet" to the E Tables notes for 

each leasing pattern the true rate of interest implicit in the pattern 

(i.e., that rate or interest which discounts the primary period premium 

series into equivalence with the asset cash cost of £1000). It is of 

interest to compare patterns 3 and a, which in this sense of interest 

cost are very similar to each other. The absolute premium cost of 

pattern a (diminishing payments) is a little less - £12}6 compared with 

£1250 for pattern 3: but reference to Tables El and E2 indicate that 

the net cost of the diminishing premiums pattern is nevertheless 

consistently higher than that of the (comparable) uniform premium 

pattern, and this differential.increases with the earning rate- albeit 

that this cost disadvantage decreases somewhat with higher discount 

rate and higher Corporation Tax. The decreasing premium pattern 

really represents something of a variation of the basic leasing 

_ ........ ·-principle towards hire-purchase, in that the higher earlier 

(non-refUnded) premiums to some extent simulate a deposit. 

(1) i.e., (as we are using discrete end-of-year factors, the first 
secondary premium is paid at the end of year 5 (beginning of 
year 6) and the final premium at the end of year 9 ~beginning 
of year 10). 
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Section 3t The Effect of Chanp;es in Corporation Tax Rates 

From the point of view of rapid comparisons between financing 

methods or of discerning the various cost trends implicit within them, 

it is unfortunate that changes in tax rates (which are potentially 

sunstantial and yet unpredictable) shOuld have an impact which is 

generally significant in terms of the change in net financing costs. 

The magnitude and direction of the effect of changes in tax rates upon 

tax allowance cash flows is fairly obvious, and represents a constant 

ratio. :But the impact on earnin.:,"'ll streams is self-contradictory. 

Insofar as they are generated by tax allowances their value will alter 

in the same direction as the chan~ 1:n tax ratet whatever their basis 

of generation, they will bear greater or less taxation as tax rates vary, 

and so their value will alter in the opposite direction.to changes in 

tax rates. Prima facie, it appears that the higher the earning rate the 

greater will be the tendency for the net effect upon their value to be 

in the same direction as the change in Corporation Tax. But the pattern 

at which the generating base accrues is also of considerable importance. 

If the pattern is an increasing one - e.g., the leasing tax shi.eld for 

leases starting at mid-period - the improvement in the base is 

relatively late· in s:rriving, so that the improvement in earnings is 

discounted the more heavily, yet the increased tar_ation o£ earnings 

starts at once. vlhereas if the generating base conforms to a. decreasing 

pattern- e.g., a combination of initial allowance and writing-down 

allowance ;. the increase in earnings is experienced at an early point 

in time and with no more than an average earning rate there is on 

balance an improvement in the discounted value of the earnings stream. 

Given the relatively greater importance of earnings streams in the 

evaluation of leasing costs, it is clear that it is virtually impossible 

to provide rule-of-thumb prediction as to what the effect of changes in 

Corporation Tax on those costs will be. The analysis of Section 4 o£ 

the last Chapter introduced brief considerations of the impact o£ 

such changes on different asset lives. It is opportune to consider 

the impact within different earning and discount rates. 

Acquisition by Purchase 

In the case of outright purchase of 2<rf grant-aided assets, an 

increa.se in tax rate provides a. reduction in net financing cost which 
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however approaches insignificance when a high earning rate is 

combined with a low discount rate.(l) It is of interest to note that 

at low earning rates, the reduction in net financing cost decreases as 

discount rate increases; but at high earning rates, the cost reduction 

is smaller but is a positive function (2) of the discount rate. The 

magnitude of the reduction in coat is not very sensitive to the size 

of the writing-down allowance (fractionally larger at larger rates of 

allowance) and is little more sensitive to the size of the estimated 

disposal proceeds (smaller at higher disposal values). Plainly it is 

unsafe to generalise in terms of a 'representative' reduction in cost, 

the range of which is 1 - 7~t. 

As grant is increased, the cost reduction gained from an increase 

in the tax rate weakens; becoming somewhat in~ifferent to the discount 

rate for'.'lot< earning rates, but emphasising the previous trend at higher 

earnings rates by becoming a sharply negative amount when combined with 

low discount rates. Conversely, at the nil grant (includes nil initial 

allowance) 'situation; an improved cost reduction accrues with the 

increase in the rate of tax, bec?ming a shallowly negative function of 

discount rate at all levels of earning rate {even less so at higher . . 
rates) and becoming fairly statio in absolute size irrespective of 

earning rate, for a given rate of discount• 

Finally, it is worthy of note that the ultimate appearance of 

(1) ~~ere is here a clear implication that the two rates are not the 
same in their nature. The concept of the earnings rate was 
discussed in Section 1 of Chapter Two, and the relationship of the 
earning rate to the discount rate is discussed in Section 4 of 
Chapter Six. A further relationship is implicitly discussed in 
Appendix 11, where the reinvestment assumption is discussed in the 
context of the Gordon-Shapiro cost of capital model. That model 
clearly sees the two rates as separate entities - indeed, it 
aggues that an increase in earning rates ipso facto will lead to 
a reduction in the cost of capital. 

-·-----··· (2) In the following discussion of the l:1valuation Tables, there is meant 
by the expression "a positive function" that changes in: net 
financing cost move in the same direction as the independent 
variable, and vice verse. The rate of change (as opposed to the 
direction of change) is not spe~ed unless it is relatively 
substantial: as to do so in all cases would involve an excessive, 
even intolerable preoccupation with the minutiae of financing 
costs. 



significantly negative values of net cost at 45% tax is very much a 

result of the combination of high earnin5 rates with low discount 

:rates rather than of an increase in the :rate of tax as such. The 
appearance of a net subsidy to development area investment in plant 

and machinery by firms with a high profitability expectation (noting 
that, as the subsidy as calculated accrues only to assets enjoying 

higher writing-down allowances, it will accrue all the more in a 
'free depreciation' situation) presumably is in accord with 

Government economic thinking, but it makes it all the more necessary 

to appreciate the 'value-relative' nature of the term •cost' in this 

context. 

The reduction in cost is much more constant (in absolute terms) 
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in respect of the outright purchase of assets attracting initial 

allowance at ;o%. As a percentage, the range is from 6% to 10% 

(higher than for 20fo grant-aided assets, as was noted in respect of the 

textual illustration in Section 4 of the previous Chapter), but as an 

absolute value the reduction is remarkably steady at £30 - £40 

regardless of earning :rate, discount rate, writing-down allowance or 

disposal proceeds. Some faint trends are discernible, perhaps the 

most interesting being that of the transition of the cost reduction 

from a shallow negative to a shallow positive function of the discount 

rate as earnings rate increases. 'l'here is a slight tendency for the 
cost reduction to diminish at higher rates of writing-down allowances, 

in company with a., decreased sensitivity to discount rate. 

The extra parameters involved in hire-purchase evaluations 

(interest added and.initial deposit) inevitably complicate the 

considerations of the effects of changes in tax rates. However, so 
far as concerns contracts relating to 20;', grant-aided assets, these 

--···-----·--effects are generally similar to those accruing to outright purchase. 
An increase in tax rate occasions a reduction in net financing cost 

which is significant at low earning rates, where it (the reduction) is 

only moderately sensitive to the discount rate for a low inte~~st added 
figure but becomes increasingly sensitive (as a negative fUnction of 

discount rate) as interest added increases.(!) nut at higher earning 

rates the cost reduction approaches insignificance, so that when these 

(1) 1'his is due to the residual capital earnings content of the 
evaluations scheduled in Tables Cl and C2, Dl and D2. An increase 

(footnote continued on next page) 

-----
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are combined with low discount rates and the lower rates of interest 

added, the reduction in cost is converted into a significant increase 

(an intensification of the outright purchase trend), Again, the level 

of writing-down allowance is not critical, and an increase in the 

level of disposal value evokes only a small (positive) reaction in the 

size of the cost reduction, Initial deposit is not a critical 

parameter, As with outright purchase, the earninB'!l rate is easily 

the principal determinant of the effect of a change in tax ra.te1 but 

in hire-purchase contracts, the level of interest added is the next 

critical factor, and the size of the discount rate only third in 

importance,(!) At 4o% grant rate, the cost reduction accruing to a 

change in tax rate is diminished - which is expectable - to an extent 

such that significant increases accrue at low levels of earning and at 

high rates of discount, At nil grant (nil initial allowance) the cost 

reduction is intensified and applies virtually over the whole range of 

circumstances, (Conversely, the impact of a change in grant rate is 

somewhat, more pronounced at lower levels of tax, a trend which is more 

pronounced at higher earning rates but which is insensitive to interest 

added), Again expectably, at lower levels of grant the otherwise only 

moderate sensitivity of the tax-induced cost reduction to changes in 

the discount rate increases somewhat for all (but especially for low) 

(continued from previous page) in the rate of interest added manifests 
, itself inter alia as a reduc,tion in residual capital and so in the 
earnings accruing thereto, For a given discount rate (earnings rate 
held constant), the lower residual capital earnings offer a less 
'target' for the reducing effect of an increase in tax rate, so that 
the 'beneficial' effects of that increase in tax rate on capital 
allowances is subject to a less 'contra•, Hence the reduction in 
tax rate gives a greater cost reduction at a higher interest added, 
If the discount rate is increased, the basis differential between 
residual capital earnings at different interests added is reduced 
so tha.t the scope for diminution of the impact of the increase in 
tax rate is itself reduced, This whole complex effect is itself 
intensified as the earning rate is increased, so increasing the 

' , _, ________ , basis differential between residual capital earnings at different 
interests added, 

(1) '.rhe obvious complexity of the effect of increases in tax rates on 
the net financing costs of hire-purchase is the cause of the 
non-linearity indicated on the "title sheets" to Tables C and D 
by an approximating adjustment factor, The pure linear 
extra.polatory error is greater - gives too low a reault - at 
higher ea.minss rates, lwer interest added, and lower discount 
rate& but is not rendered critical by changes in writing-down 
allowances, disposal proceeds or initial deposit, 
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levels of interest added where earning rates are low: but at higher 

rates of earning this does not apply, eost reduction reverting to a 

comparative insensitivity to changes in the discount rate. 
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·For assets attracting initial allowance there is a pronounced 

difference in the tax rate induced cost reductions on hire-purchase 

financing as compared with' outright purchase, A feature of the latter 

was the stability of reduction (in absolute terms): whereas under 

. hire-purchase there is a reversion to significant levels of cost 

reduction at low earning rates tailing off to insignificance at high 

earning rates and even converting to a cost increase if high ea.:rning 

rates coincide with low discount rates. There is the same complex 

interaction o£ rates o£ added interest, earning rates and discount 

rates as was evinced in the previous paragraph, At low ea.:rning rates, 

the cost reduction is a negative function of discount rate, a condition 

which is emphasised at higher rates of interest added: but at high 

interest rates, the cost reduction increases with the discount rate 

especially at low rates of interest added, It is noteworthy that the 

general level o£ cost reduction <~~d o£ the occasional increase) 

occasioned by a change in tax rate is higher at ;o-~ initial allowance 

than at nil allowance: and that the sensitivity of the cost reduction 

to changes in discount rate is greater at a nil allowance level when 

earning rate is low, but greater at a ;o% allowance when earning rate 

is high (still maintaining a negative sien in the first case, and 

positive in the second). 

l"rom this plethora o£ observations o£ cost trend, the general 

conclusions that may be deduced are: 

a) That an increase in tax rate is conducive to a reduction in 

financing cost £or all forms o£ acquisition via purchase. 

b) This is especially true at low earning rates, but less true 

at high earning rates - becoming erroneous i£ in the latter 

case a low discount rate is also used, 

c) Within these conclusions, the levels of writing-down 

allowance, disposal proceeds or initial deposit are not 

very critical, 

d) At lower earning rates, the reduction in cost is only 

moderately affected by variations in the discount rate; 



but at higher earning rates a greater sensitivity accrues, 

For hire-purchase financing, the levels of the rate of 

interest added tends to introduce a third function into 

this relationship, inversely correlated with the earning 

rate for all levels of discount and with the discount rate 

for all (but especially the lower) levels of eaining. 

e) For all grant-attracting assets these conclusions are the 

stronger, the lower is the rate of grant. Dut for assets 

attracting initial allowance, the higher is the rate of 

that allowance the more generally correct are these 

conclusions. The improved cost reduction from a given 

change in the rate of tax to be obtained from an increase 

in initial allowance is not, however, as much as that to 

. be obtained from the same (percentage) decrease in the 

rate of grant, 
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f) ?hese conclusions are at their least defensible when the 

method of financing is outright purchase of assets attracting 

initial allowance. Cost reduction accruing to an increase in 

tax rate is here much more uniform in absolute terms, 

regardless of earning rate of discount rate (conclusions 

(a), (b) and (d). Conclusion (o) • insensitivity to 

writing-down allowance and disposal proceeds holds good& 

but there is ver,y little difference between the cpst 

reductions accruing to a·given tax change for a 30% or for 

a nil initial allowance, the absolute value of the reduction 

still remaining reasonably stable. The variation in 

reduction is ipso facto very considerably less than that 

accruing to a decrease in grant of the same order (conclusion 
(e)~l) 

Acquisition by J~asing 

'l'he impact of a change in ta:x: rate on the net cost of financing by 

· (l) Given an assumption of secular increases in Corporation Tax, the 
appeal by 'non-manufacturing' industry for an end to 'fiscal' 
discrimination by a universal application of grant is from this 
point of view not well founded, 'i'he cost reduction from a given 
increase in tax rate is greater under 30? initial allowance than 
it is under 20% grant (but of course the original cost is 111t1Ch 
higher). 



leasing is not very dissimilar from that which obtains under 

hire-purchase. For lower rates of earning, the net effect is a 

reduction in cost; but this becomes insignificant, as the earning 

rate increases and converts into an increase in cost (at about the 

same conversion rate as for hire-purchase! brea.k-eve,n is around 13% 

earning rate) when combined with a premium pattern which implies a 

relatively low true rate of interest, Cost reduction correlates 

negatively with discount rate in all circumstances (when there is a 

cost increase, correlation is still negative), This relationship is 

relatively insensitive for low premium patterns at low earning rates 

and high premium patterns at high earning rates, and relatively 

sensitive for low premi= patterns at high earning rates and high 

premium patterns at low earning rates, lleading premium pattern 

a.s a substitute for interest added, these trends are in the same 

direction as those accruing to hire-purchase. 
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Generally, however, the overall level of cost reduction is higher 

(and of cost increase is smaller) in leasing (especially at lower 

earning rates) than in hire-purchase, This is due to the one hundred 

percent tax deductibility of leasing premiums, but (as is illustrated 

in the next Section) the greater (positive) sensitivity of leasing 

residual capital earnings to upward revisions of the tax rate, especially 

at higher earning rates, means that much of the improved cost reduction 

in leasing as a whole is lost at higher earning rates. For descending

premium patterns, the cost reduction is a little higher than for 

comparable uniform-premium patterns; the adv~~tage increasing as 

earning rate and discount rate are increased. 

For leasing patterns, tax-induced reductions in financing cost 

are not a linear function of the change in tax rate. (Residual 

capital earnings are). This non-linearity is a negative function 

of the discount rate and a positive function of the earning rate and, 

especially, the size of premium, For the range of patterns examined 

the curvature is nowhere very steep, and at need, (i.e., for tax 

ratea outside the range 40-45%) it would seem safe to use 6 linear 

extrapolation as a rough and ready approximation which is known to 

give an over or under-statement of net financing cost e<J.ual to around 

.3 Pe where P • annual premium and e is the appropriate earning rate. 



Strictly, it would be preferable to recalculate net financing costs 

for tax rates other than in the range 40-4S1o. 
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The effect of an additional premium in the first year depends 

upon whether there is a subsequent refund, If so, the effect is 

negligible , If there is no refund, the existence of a first years 

premium is to modifY the existing conclusions in favour of increasinff 

the cost reduction - the improvement beinff a positive function of the 

earning rate (and thus somewhat reversinff the earlier findings) and a 

decreasing but less significant function of the discount rate 

(intensifying the earlier findings), Generally, the existence of an 

excess premium serves only to reduce the slope of the trend of cost 

reductions induced by changes in tax rates, The existence of disposal 

proceeds intensifies the discerned trend, their value being a·negative 

function of the discount rate and unrelated to earning rates, 

Section 4: Residual Capital Earnings 

It is convenient to introduce a study of residual capital earnings 

at this juncture, inasmuch as a potential complexity is thereby removed 

from the discussion on cost trends, .Also, such a study can conveniently 

encompass both tax rate effects and cost trends, and thereby a bridge 

is effected between the consideration of tax rate effects and cost 

trends in the principal Tables, 

Residual capital earnings - henceforward to be abbreviated in this 

section to r,c,e. - were defined, and explained as a concept, in 

Chapter Two, They ~re a feature of hire-purchase and of leasing, and 

the present review is conducted in terms of the comparative 

significance of r,c,e, in the evaluation of those methods of financing, 

This means that the basis on which contracts of hire-purchase and 

leasing are deemed to be comparable with each other must be defined -

-----·-----and for the moment that basis is taken to be the true (internal) annual 

rate of interest implied by the relationship of the monthly payments 

to the principal involved (assuming discrete monthly compcundings), 

For hire-purchase contracts, the principal involved is the amount 

'cash cost less initial deposit' and the true rate of interest is 



calculated as that which satisfies the formula:(!) 

R • P ( i(l+;)t) 
\(l+i) -1 
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where a is the monthly payment, P is the principal inVolved and t is 

the length of the contract. The same evaluation is applied to leasing 

where the principal involved is the cash cost equivalent of the leased 

asset, In both cases i is then expressed as an annual rate, 

At a later point in this Section an alternative basis of comparison 

- that of cash outflow - between hire-purchase and leasing is suggested: 

but on the present basis of cost comparison it will be clear that the 

true rate of interest implicit in hire-purchase contracts is a direct 

function of the rate of interest added, (It is independent of the 

initial deposit because the monthly instalment is reduced 

proportionately to the increase in deposit - there is a constant , 
relationship between principal involved and monthly instalment for any 

given rate of interest added), For added interest rates of 5%, &/u, 7% 
and e% the corresponding true interest rates are 9.2%, 10.9%, 12,5% 
and 14,2%. As such they are on this basis roughly comparable with 

leasing patterns 3, 4, 4/5 and 5/6, in that order; where by '4/5' is 

meant, a pattern mid-way between patterns 4 and 5. 

R,o,e. are or course independent of the grant or tax allowance 

structure appertaining to the asset in consideration, and also of 

the disposal value, It follows that in hire-purchase evaluation, 

constant r,o,e, for a given earning rate constitutes a wide range of 

percentages of net financing cost and are more significant in some cases 

than in others purely as a reflection of the reduction effects of 

(1) See footnote to page 35. The formula now used is the inverse of 
that which appears in the footnote. This is not the same basis as 

· ······---·····- that which is commonly used - i.e., the relationship of a uniform 
annual interest charge to the average capital outstanding over the 
life of the contract; a basis which yields a rate of interest 
fractionally less than twice the rate of interest added, The 
algorithm in common use by the management of many finance houses 
is 

i • 2rt 
(t+l) 

where'i' is the approximate true rate of interest, r is the rate of 
interest added and t is the n~~ber of payments in the contract. 
Several managers quoted this algorithm in conversation. 
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improved grant or tax allowances on total net cost. For purposes 

of discussion, the following r,c,e. are illustrated: 

TABLE 1 

ResiduAl Capital Earnings(l} 

Hire•Purchase• 

Discount F!a.te: 

Te.x Hate: 

157~ Deposit: 5% Earn. 

15% Earn. 

25%'neposit: 5%Earn. 
15/~ Earn. 

Leasing• 

Discount Ratet 

Tax Rate': 

:;!~t Int.added 

~ 12~% 

4r:r/o .454 401o .m 
35 30 39 35 

149 105 161 1,0 

30 26 34 31 
132 93 l4l 115 

£220 ;e. a..' 
' 21f. 121;% 

40(. 45% 40% 45\~ 

40 35 46 41 

Of, Int.added 

~ 12·\% 

~ 
' 
45% 40\t 

12 10 24 
68 34 104 

10 8 22 
60 30 92 

£212 J2•El• 

22f 12:\5§ 

~ ~ 40i~ 

18 15 31 

45% 
21 
80 

19 
71 

45% 

28 5% Earn'. 

15% Earn. 172 122 186 152 93 52 ; 131 102 

Ignoring for the Jf!oment differences between the methods, r.c.e. generally 
can be seen to: 

a) Heduce in value with increases in tax, especially where 

earning rates are high, discount rates are low and/or 

~~ual or monthly. payments are low. 

b) Increase in value as earning rates increase - which is 
. ObViOUS! especially Where discount rates are high and 

payments levels and tax rates are low. 

c) Increase in value as discount rates increase, especially 

(1) Source: Table H (£275 p.a. interpolated). The true rates of interest 
are: 

H.Ps 9•2% and 14.2% 

Leasing: 9.7~ and l4o3% 
and the annual H,P. instalments are: 

15~Deposit: £212 at 5% and £238 at 8% int.added, 
25;~ Deposits £187 at 5i'> and £210 at a;~ int.added, 

so that it may fairly be argued that the leasing position is on the 
whole understated. 
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where earning rates and pa~~ent levels are high. Generally, 

the increase is magnified at higher levels of tax. 

d) Reduce in value with increases in the level of period 

payments - aga.in, an obvious point. This is more pronounced 

at lower levels of tax, higher rates of earning and lower 

discount rates. 

Expectably, the rate of earning is all important, with the level of 

period payments the next significant parameter. Discount rate becomes 

really significant only where higher levels of period payments apply, 

and changes in the tax rates reaily significant only at higher earnings 

levels. None of these results are contrary to expectations - the increase 

in r.c.e. values as discount rate invreases being a reflection of the 

more-than-proportionately greater 'slimming effect' upon relatively late 

tax outflows; a tendency which high tax rates inevitably strengthen. 

As between financing methods, 

a) Leasing r.c.e. are higher - and at the upper earning level, 

considerably higher - than hire-pnrchn.se r.c.e. If the 
basis of comparison were altered to size of period cash 

outflow, the difference is even greater. For example, 

comparing pattern 1 (£220 par annum) with 25% deposit, a;~ 

added hire-purchase (£210 per annum); at 15% earning, leasing 

r.c.e. are £200 or 40<Y,t greater than hire-pnrchase r.c.e.; 1 ' 

whereas at pattern 5/6, they are only some 50~ greater. 

'l'he difference is attributable to the larger baoe of residual capital 

which accrues to leasing, where the~is no initial deposit. The loss 

of residual capital in the first, refatively discount-indifferent, 

earning year is a considerable 'setback' to hire-purchase financing 

costs, and one which is perpetuated throughout the nine years on which 

gross r.c,e. are calculated. \lithin the spectrum of contracts 

considered, the range in the size of hire-purchase instalments is not 

great for a. given rate or interest added (£210 - £238 p.a. a.t 8%) and 

so the variation in r.c.e. value is not all that wide. But the change 

in annual payments between leasing patterns l and 5/6 is significant; 

especially when there is considered the continuation of the lose of 
r.c.e. as residual capital turns nega.tive,(l) which 'doubles' the 

(1) See Appendix to Chapter One, Pages 63 et seq. 



r,o,e, differential, 

b) Leasing r,o,e. is more sensitive to changes in tax rate, 

especially where the r.ecluetion in the value of r.c,e. is 

generally large - typically, at high earning rates. This 

comparison is made in absolute terms. In percentage terms, 

both sets of r.c.e. are about e~ually sensitive to changes 

in tax rate. 

The greater absolute reduction in the value of leasing r,c.e, is no 

more than a reflection of the greater base of calculation, which 

manifests itself in other directions, viz1 

c) In absolute terms, leasing r.c.e, is more sensitive to: 

(i) Changes in discount rate 

(ii) Changes in earning rate 

especially when the comparison is carried out 

~inst high-deposit hire-purchase contracts. 
0 

There is e.t 451~ te.x an indication that at very low earning rates, a 

reduction in the discount rate will evoke an increase in the value of 

hire-purchase r.c.e. 

The confusion which can be evoked by consideration of changes in 

r.c,e, values as the various parameters change is illustrated by the_ 

·followinG table, which expresses r,c,e, as a percentage of net 

financing costs prior to their deduction, 

TABLE 2 

TlUS TABLE IS REPRODUCED 
ON THE NEXT PAGE 

------ ·(1) Sources: Tables Cl and C2, Dl and D2, and El and E2: all adjusted 
by Table H. '!'he percentages in respect of hire-purchase! 

a) increase with higher writing-down allowance 

b) in creMe vli th higher disposal proceeds 

and in respect of leasincr1 

a) increase with lower annual premiums,(an.increasina 
function) 

b) increase if disposal value enures to the lessee. 
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TABLE 2: 

% Decrease in lfet Financins: Cost due to Residual CaJlito.l Earnings 

(assets attracting 20% wtiting-down allowances and l<Y/o disposal proceeds) 

HillE-PURCHASE 

4Q'if TAX &!ifo TAX 

Int~rest Added: ·~ 8t;~ ~ ~ -
Discount llate: ~ 12~.,{ 

~ ~ 12¥ ~ 121% ~ 121
"" ~ 

with 2o% Grants 

15)~ Deposit I 

se~ i'' earn 8 9 2 5 7 9 2 5 

15% earn 6) 54 24 30 5 48 14 25 

257; Deposit 1 

5/- earn 7 8 2 2 6 8 5 4 
15/~ earn 58 47 22 27 46 41 12 22 

with NIL Grants 

15% Deposit! 

5/o earn 6 7 2 4 6 7 2 4 
151o earn 37 38 15 22 29 34 8 19 

25/o Deposit! 

5% eam 5 6 2 1 5 6 4 :3 
15% eam 32 32 13 19 26 28 8 16 

with ~Ocl Init.A11'ce. 

15% Deposi t1 

51~ earn 6 8 2 4 6 8 2 4 
15% ea.m 44 45 10 26 36 10 10 2) 

25/~ Deposit: 

5% earn 6 7 2 1 5 7 4 4 

15% earn 38 38 16 22 31 35 9 19 
--~-·--------·--

!~';;ASHlG 

&()%TAX 42'i: TAX 

Annual Premium: £250 f.ll5. !::250 f.ll'i 
Discount llt1ter 21f 12?,% . .2if 121rt 

~ ~ l2'·d, ~ .zf 12)!;~ 

5% earn 6 8 :3 5 6 8 2 5 

15% earn 37 39 18 26 29 35 ll 22 
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Prima facie, r.c.e. generally are not proportionately much more 

important in the evaluation of one method of instalment-debt financing 

than in another, although they do figure with rather more .importance 

where grant accrues - and would be of major importance at a 4~% grant 

rate. At low earning rates, r.c.e. are of insignificant importance. 

Dut it is most important to appreciate that a ch~~ge in these 

percentages as much reflects a change in the base financing cost as it 

does a change in the absolute value of r.c.e. The normally greater 

absolute value of such earnings in the leasing evaluation has already 

been noted, so that any parity in percentage terms is a clear indicator 

of the much higher leasing cost gross of such earnings.(l) 

The existence of a reasonable similarity where these earnings are 

compared in proportional terms but of a significant disparity when 

examined in absolute te~s is of considerable importance in any 

comparison (based upon true interest cost) between the net financing 

cost of leasing and those of hire-purchase, where the relevant earning 

rate is other than low - say e;~ and above. 'fhe effect is that the 

taking of residual capital earnings into account may alter the order 

of preference (lowest cost preferred) from that established gross of 

such earnings! or it may very well seriously alter the magnitude if 

not the order of preference. As a by no means extreme example! 

HI!B-PUilCHASEr Nil .:;rant: 15% deposit1 5/~ interest addedt 

15% earning: 12Y;~ discount: 10'/o disposal 

gross of r.c.e.1 £427 

d f r.e.e. as ;' o grosst 

net of r.c.e.: £266 

(1) If the hire-purchase/leasing comparison is affected in terms of 
annual payment rather than true interest cost, the relevant data 
for f:220 p.a. prel!lium (c/f 51'- added • £213 at 15;~ deposit, and 
a;~ added = £210 at 25::$ deposit) are1 

40% TAX 45% TAX 
Discount l'~ate1 2.2£ l2V(, 2::f 12':% 

57t earn 12 13 11 12 

15% earn 65 61 55 56 
(no disposal proceeds attributed). 

In this case, as the base cost is relatively low (comparing 
favourably with the base cost at NIL grant or 30% initial allowance), 
the sharp increase in percentage does reflect a considerable increase 
in the absolute value of residual capital earnings. 



LEASINGi. £250 per annum: 15% earning: 12~ discount: 

no disposal value: 

gross of r.c.e.: £471 

r.c.e. as % of gross ~9% 

net of r,c.e.:. .£285 
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Here the order of preference is unchanged but the magnitude of 

preference is more than halved. Given the important but unquantifiable 

considerations which were discussed in Chapter One as entering into the 

financi,lff decisions; and the slightly improved cushion which leasing 

was shown in Chapter Two to offer against sudden obsolescence or the 

effects of a prolongation of asset life; it is not impossible that 

the introduction of these earnings will cause a switch in the financing 

decision. 

A second and vital point relates to the basis of comparison. 

Hitherto comparisons in this Section have been based upon parity of 

true interest cost as reflecting a commonly used measure of the cost· 

of a financing method. But it will be seen to be a basic hypothesis of 

Part II of this thesis that liquidity (servicing-adequacy of cash flow 

realised through project linkage) is as important an optimising 

objective as is profit (cost of financing), within an integrated 

capital budgeting routine. Accepting the hypothesis for the moment, 

(and after all it is the rate of cash outflow which determines the 

size of residual. capital) it can strongly be argued that the true 

comparison basis is that of annual cash outflow in absolute terms. 

Thus, as a non-extreme exat1ple: 

l!II1E-PURCHASE: 20;1, grant: 15i~ deposit: 5% added: (giving 

£213 outflow p.a.) 15;!, earning: 5)~ discount: 

lOi~ disposal: 

LEASI!lG: 

gross of r.o.e.: £2)7 
r.c.e. as 5~ of gross1 63;6 
net of r.c.e.: £05 

£220 per annum: 15/~ earningib 5% discount: 

no disposal value: 

gross of r.o.e.;~ £414 
r.o.e. as % of gross: 65% 

net of r.o.e.t £146 
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The magnitude of preference is drastically reduced by the introduction 

of residual capital earnings, and if a 10% disposal value (i.e., excess 

above some minimum value) is attributed to the leasing contract then 

even without unquantifiable considerations being brought into account 

the order of preference becomes very marginal indeed.(l) This 

posGibility is strongly to be borne in mind in any application of the 

procedure outlined in Chapter Six, where the matching of financing 

alternatives on a basis of the exhaustion of uncommitted cash flows 

is predicated. 

It is clear that any evaluation of the financing decision which 

involves consideration of hire-purchase and/or of leasing must be 

carried out only after a clear perception of the applicability or 

otherwise of the residual capital concept. Insofar as this complicates 

an already none too straio;htforward a precedure it is to be regretted, 

and indeed the problem of r.c.e. might be ignored at earning rates 

below 9'7$ without causing significant error in the very large majority 

of comparisons. Dut at higher earning ratea, the concept is of 

considerable significance to net financing cost and to ignore it is 

to exclude a major opportunity cost. 

Section 51 Cost Trends and Comps'lrisona 

The discussion so far presented indicates amply the intricacy of 

comparative analysis in financing decision-maki.nz, \\'hat now follows 

is a comparative review of the trends implicit in the net costs of the 

different financing methods, shorn as much as possible of the amending 

factors of tax rate and residual capital earnings. This review is 

carried out in te:ros of a 45i~ tax rate and on the assumption of the 

applicability of residual capital earnings, b~en so it is selective, 

________ .as was predicted in the introduction to this Chapter, It is perti:1ent 

(l) It must however be admitted that the greater sensitivity of 
leasing residual capital earnings to changes in earning rates 
(perhaps the most volatile parameter) and to tax rates (certainly . 
the most arbitrary parameter) might constitute a second order of · 
somewhat unqua.ntifiable (in the sense that they are not deterministic) 
considerations. A use of a realistic earnings rate and an 
observation that tax rates seldom move downwards ought however 
substantially to ameliorate the effects of such uncertainty. 
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further to observe that inasmuch as assets do or do not qualify for 

grant, enjoy only one rate of writing-down allowance, are quoted in 

terms of a fairly narrow set of leasing alternatives, and so on; 

many comparative analyses of cost trend are numerically feasible but 

practically invalid. 

Outright Purchase 

The following primar,y cost relationships generally obtaint 

1. Cost decreases as earning rate increases. 

2. Cost increases as discount rate increases. 

3· Cost decreases as writing-down allowance increases. 

4. Cost decreases as disposal value increases. 

5. As grant increases, (l) and (2) are emphasised, (3) is 

modified and (4) is unchanged. The adjustments are 

nowhere large in value. 
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But none of these trends should occasion surprise, and all conceal more 

subtle trends. For example: 

6. The decrease in (l) accrues at an increasing rate as 

earning rate increa.sest and, by \lay of complication, this 

trend is a positive function of writing-down allowance -

a function which however decreases with increa3es in the 

discount rate. 

7• The increase in (2) accrues at a decreasing rate as discount 

rate increases: and, by way of complication, the decreasing 

rate intensifies slightly as earning rate increases. 

a. The decrease in (3) accrues at a decreasing rate as 

writing-down allowance increases: the decreasing rate 

being a positive function of earning rate and a slightly 

positive function of discount rate. 

9. 'rhe decreaoe in (4) is a constant for all disposal values. 

but accrues at a decreasing rate as earning rate increases 

and as discount rate increases. 

Perhaps some sort of an ultimate is reached in the following! 

10. For a given disposal value, the diminishing decrease in 

cost as the discount rate increases accrues at an 

increasing rate as earning rate increases; the whole being 
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emphasised as writine-down allowance increases, but being 

generally independent of the particular disposal value 
selected,(l) 
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a statement which can be shown to be true but which seems hardly worth 

while. The meaningful question to be answered isl which are the 

important parameters, and what is the order of their importance? 

A necessary and generally true assumption in the answer iss cost 

increases or decreases with respect to a given parameter may not be 

linear functiona of that parameter, but may safely be taken as such 

so far as grants, ca~ital allowances and disposal values are concerned. 

Thus 0 only the first parts of relationships {6) and (7) on the previous 

page need to be taken into account individually and reciprocally: for 

the rest, (~), (4) and (5) may be allowed to st~~d. 

'l'he following data is of assistance in answering the 
. 'liABLE 21 

Het Pinancin~ Costs of Outright Purchase(2) 

Discount 'hte: 

.fu!:ming Rate: 

Nil Grant 

15/~ U-D,A: 10)~ Disp. 

20;~ Disp. 

257~ \1-D.A: lOj, Disp. 

20% Disp. 

2Q'i/, Grant 

15% W-D.A: 10'"~ Disp. 

20% Disp. 

25;f \J-D,AI lOp Disp. 

20j) Disp. 

30% Init,All'ce, 

157~ \1-D,A: lOJG Disp, 

20% Disp. 

25~ W-D.A: 10/> Disp, 

20% Disp. 

&2'~ Co!J:!oration Tax 

~ 

581 
54~ 

550 
512 

435 
~97 

410 
372 

539 
501 

515 
477 

7"% 
lOi~ 

5~2 

496 

489 
454 

354 
318 

319 
284 

474 
439 

441 
406 

15?~ 

475 
443 

417 
386 

258 
226 

212 
181 

399 
366 

~54 

322 

(Footnotes (1) and (2) on next p~.je) 

.21f 

651 
619 

61~ 

581 

507 
475 

477 
445 

598 
567 

568 

5~7 

questiont 

p.1,1a 
lo% 

61~ 

583 

565 
.536 

442 
412 

403 
374 

546 
517 

509 
479 

15% 

568 
541 

509 
482 

486 
458 

438 
411 

--- ·--- ·-- ------ -- ·--



From this data the following comparison can be drawn up: 

TAllLE 4 (a): 

Increase in !{et Financing Cost of Outright Pt.trchase 

45% Corporation Tax 

126. 

from 1Nl~ Disc~ 10($ Earning 

to 12bi~ Disc, 10% Ero:ning 

lCYi~ Disposal ?-CJ% DisJ20sal 

from 12:'.<& Disc.l ''o Earnin" 

to 12W;0 Disc. lOt'~ l~arnin,:t; 

lO'i~ DisJ20sal 20"~ Dis osal 

15% \1-D,AI Nil Grant 81 
207b Grant 88 

30i~ I nit .All' ce. 72 

25~ W-D,A: Nil Grant 76 
20'}~ Grant 84 
30' t, Ini t,All 1 ce, 68 

87 
94 
78 

82 
90 
T5 

45 
77 
60 

56 
86 
71 

42 
74 
59 

54 
84 
68 

liere there are compared the absolute changes in cost (increases) accruing 

to a 5% increase in the discount rate as against that accruing to a 5% 
decrease in the earning rate; where the result of the 

convergence on to a common discount rate/earning rate 

llllcy' be observed that: 

change is a 
complex.(l) 

11, In the nil grant (nil initial allowance) situation, the 

It 

effect of a change in the discount rate is much the stronger 

influence; and this is emphasised principally by a low 

v:llue of writing-down allowance and secondly by a high 

(1) A necessary condition of equitable comparison, in view of the non-linear 
(and differently non-linear) cost functions of the two rates. 1~is 
non-linearity is clearly seen in the data of Table ;. It will also 
be observed that the various discount rate/earning rate complexes in 
comparison evoke not too dissimilar net financing costs in each 
pair comparison: for example at 15% H-D.A, nil erant the convergence 
is from £532 to £61;, and from £568 to £61; respectively, 

(l)l!'ootnote from previous page) I!,ultiple correlation mieht seem to offer 
a way out of this sort of tangled relationship: but (a) the basic 
objective function was shown in the Appendix to Chapter One to be 
extrenely clumsy, and (b) the results of the correlation would still 
need to be interpreted, 

(2)Footnote from previous page) Source: Tables, A2, A3 and E2. In this 
and subsequent tables, a rounding of difference fieures occasionally 
yields fractionally different data from that derived exactly from 

, the Evaluation Tables, 



value of disposal proceeds. 

12. In the 2CY~ grant situation, the same effect generally is 

to be observed: but at high values of writing-down 

allowances, the discount rate and the earnings rate are 

just about equally important, moving from a small bias 

in favour of the earning rate to a small bias in favour 

of the discount rate as disposal proceeds improve. 
the 

1;1. In the :50/b initial auo,;ance situation,jmodifying effect 

is continued. 'rhe two rates are just about equally 

important at high values of writing-down allowance. 

14. As a general conclusion: the discount rate is on the whole 

more important than the earning rate - i.e., net financing 

costs are more sensitive to·changes in the discount rate. 
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As general conclusions: 

15. ilelationship (14) is stronger at low values of writing-down 

allowance (principally) and high values of disposal proceeds 

(secondarily); and vice-versa. 

16. Writing-down allowance is on the whole a more critical 

dete~inant of net financing costs under outright purcha.se 

than is the value of disposal proceeds, especially as 

reflected against changes in the discount rate. 

17• Relationship (16) applies a little more closely to assets 

attracting nil investment grant, and its significance is a 

negative function of the size of grant or initial 

allowance. 

But there may be devised other pair-comparisons of discount rate/ 

·earning rate which satisfy the condition of convergence on to a 

common complex. 1-/ithin the ranges or values accorded to this study 

to the two parameters there may be distinguished (calling that pair 

comparison just discussed by the reference letter A, and describing 

. the com~on convergence point as one of 'high discount, medium earning)J(l) 

(1) 'l'he 1description' labels relate to the convergence situation, and are 
best regarded as representing the present position of a hypothetical 
firm, from which a movement to either of the two points of origin 
is contemplated, voluntarily or involuntarily, There is thus 
effected the comparison! which is more advantageous to the firm, 
a reduction in the discount rate or an equivalent improvement in the 
earnin~ rlto? (Or relatively disadvantageous, if the shift~in the 
two rates are reversed). 
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E. (i) 7~ discount, 51> ea.rnin~; 

(ii) 120~ discount, lOp earning 

converging on 121(;', discount, 5% earnin(l' and 

described as a "high discount, low en,rning'' 

situntion. 

TABLE 4 (b):(l) 

Convergence Differentials 

TI(i) 
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lOfo !lisp. 2CJ{. DisE• 101o Disl:!• 2CJ{. Dis:R• 

15% \l-D,A: Nil Grant 70 76 38 36 

20"(. Grant 72 78 65 63 

30)"0 Ini~.All 'ce. 59 66 52 50 

25)t 'J-D.A: Nil Grant 63 69 48 45· 

20% Grant 67 73 74 71 

30% Init.All 1ce. 53 60 59 58 
. ' 

This pair comparison indicates clear agreement with relationships 

(11) through (17). 

C~ (i) 5%.discount, 10% earning 

(ii) 10;~ discount, 15;-'a earning 

converging on s;j discount, 157~ earning and 

de:>cribed as a "low discount, high earning" 

situation. 

TABLE 4 (o): 

Convergence Differentials 

C(i) C(ii) 
10% DiSp. 20)~ DiSJ:!• 10'/f, DisE• 2Cl'l6 Disp. 

157~ \1-D.AI Nil Grant lOO 105 64 62 

20,1, Grant 120 125 106 103 

· 30/j Init.All'ce. 98 103 as 81 

25% \I-D.A: Hil Grant 95 lOO 80 76 

(1) 

20;~ Grant 116 121 119 115 

30/o Init.All'ce. 94 99 97 93 

All subsequent Tables 4 are deemed to be in a i'ormat identical with 
that of 'l'able 4 (a). Thus columns (i) demonstrate the change in net 
financing cost consequent upon a chP.nge in the discount rate, and 
columns (ii) the change consequent upon a like but opposite change 
in the earning rate. 
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As with n, this pair comparison agrees with all relationships (ll) 
through (17). 

D. (i) 10% discount, 10/o earning 

(ii) 5% discount, 5/> earning 

conver.:ring on 5)~ discount, lOi't earning and 

described as a. "low discount, medium earning" 

si tua. tion, 

TABLE ~ {d): 

Conver~nce Differentials 

llliJ D(ii) 

lOf, DisJl• 20'(, DisJl• 10~ DiSJl• 20% DiSJlo 

15/• IJ-D.A: llil Grant 93 98 56 51 
20)'1, Grant 99 105 91 87 

30% Init,All'ce. 81 87 72 69 

25% W-D.A: Nil Grant 85 91 67 65 

20)~ Grant 93 99 lOO 98 

30;6 Init.All 1ce. 75 81 82 79 

Exactly the same conclusions can be drawn as in comparisons B and C. 

Further pair comparisons; "medium discount, hi&f1/medium/low earning"(l) 

s'ituations E,F and G; can be built up in a like manner, All give 

conclusions which agree closely with relationships (ll) through (17). 

It can therefore be advanced as a demonstrable hypothesis that the net 

financing costs of outright purchase refleot firstly the discount rate, 

secondly the earning rate, thirdly the value of writing~down allowance 

and fourthly the disposal proceeds 1 and that this is generally true 

irrespective of value of erant or initial allowance for which the asset 

&y qualify. 

It is further SU(;[,''ested that the following proposition is valid: 

and that it is valid whateYer the grant or initial allowance situation 

may be, If by sensitivity to change in the convergence earnins/discount 

complex is meant, the absolute (or percentage - either is applicable)( 2) 

(l) 

(2) 

'l'hese are the 'duals' of the convergences of A,C and D respectively. 
Thus, 12?1- discount/15'i earnillo"'S 1 7~-% discount/10)~ earning converges 
at A (l2!l% discount/10/o earning) or atE (7tfl'o discount/lSi~ earning). 

It is possible to derive the s~e ranking by having regard to the 
=~s of change in net financing cost over the three grant·initial 
allowance situations in illustration, and it is noti~eable that the 
difference in ranges between the first and the second, the second and 
the third etc, complexes is largest between the first and the second, 
next largest between the second and the third etc. complexes, and so on. 
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change in net financing coat for a given common change in the complex, 

then the ranking of sensitivity is (greatest sensitivity first)r 

1. 

2. 

2. 

4· 
5. 
5. 

7 • 

The low discount, high earning situation (C) 

(equal) The low discount, medium earning situation (D) 
(equal) The medium discount, high earning situation (E) 

'l'he medium discount, medium earning situation (F) 
(equal) The high discount, mediUill earning situation (A) 
(equal) The medium discount, low earning situation (G) 

The high discount, low earning situation (B) 

.l!QTI!.I the ranking of D,F and Es and of A and Gr is somewhat 

~bitrary as the differences between the complexes 

in each group are very small. 

If for the sake of the argument we make two assumptions - i'iretly that 
there will be a high correlation between earnings :per share and the 

earning rate; and secondly that earnings per share are ultimately a 

significant (inverse) factor in the cost of capital - then there is some 

significance to be found in this proposition. For of all the parameters 
used in the Evaluation Tables, the earning rate is potentially the most 

volatile and the discount rate - if the two assumptions are correct -

potentially the second most volatile (although disposal proceeds are 

. not usually noted for constancy). 'l'hus the discount/earning rate 

complex ma.y; change~ Thlt for a. company in situation A, a 5-point change 
in the complex still will not greatly (comparatively speaking) reduce 

financing costs, which must to say the least be a source of ma.nageria.l 

frustration. Whereas a company in situation C will find that a small 

further improvement in earnings will still induce substantial 

(comparatively speaking) economics of financing cost. That such 

success breeds success is not of course an unusual business phenomenon, 

and the other side of the coin must not be overlooked. An A-type 
-company is nowhere near so exposed, in terms of asset financing cost 

by outright purchase, to secular increases in market discount rates 01: 

to short period or cyclical earnings depressions, as is a c-type company. 

It is also to be remarked that though this ordering of 

sensitivities is true over all grant-initial allowance situations, the 
magnitude of the differences as between grant and initial allowance 

situations is not constant for all complexes. Thus it is true that 

I 

I 

I 

I 

I 
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a C-type complex is more sensitive than an E-type complex at nil grant, 

at 20% grant and at 30% initial allowance; and an E·type complex is in 

the same way more sens:tt:l.ve than a B-type complex, nut for 20'% grant 

and 3o% initial allowance, C is about as sensitive over E as E is over 

B; but.ror nill grants, C is only about one-th~rd more sensitive over E 
as E i~ over B. There is a wide variety between the magnitude of these 
increases in sensitivity of individual grant or initial allowance 

situations. Thus the general proposition of increased sensitivity is 

subject, not so much to error as to reduction in its practical utility. 

A study or the actual convergence differentials for all types of 

complexes reveals that, in all cases, the net financing coats of assets 

attracting initial allowance are less sensitive to changes in the 

discount rate than those. of assets attracting no allowance or at~acting 
grantl that, in all cases, the net financing costs of assets attracting 

no allowance are less sensitive to changes in the earning rate than those 

of assets attracting initial allowance or grant1 and that, in all cases, 

the net financing coats of assets attracting grant are the most sensitive 

to both changes in the discount rate and the earning rate - the increased 

sensitivity being a positive fUnction of the size of grant. 

Finally, there may be noted from Table 3 the rather surprisingly 

small advantage (in terms of the net financing cost of outright purchase) 

which a 30"/o initial allowance offers over a nil allowance (nil grant) 

situation. The cause of this lies in the sharp reduction in the 

writing-down allowance in the second and third years of asset life, 

which accrues to the initial allowance situation, In these periods, 

the 'slimming' effect of discounting is significant, but not yet as it 

were overwhelming, Expectably, the net financing costs of the grant 

situation are the lowest, This advantage, of course, .is primarily a 

positive fUnction or the earning rate and secondarily a negative 

function of the discount rate (the magnitude of the order is not great); 
and is somewhat emphasised at higher levels of writing-down allowance 

but is indifferent to the level or disposal proceeds. 

HIRE-PURCHASE 

The cost relationships under hire-purchase are sometimes similar 

to and sometimes non-comparable with those of outright purchase. The 
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following simple relationships can be observed• 

18. Cost decreases as earning rate increases. 

19. Cost decreases as writing-down allowance increases. 
20. Cost decreases as disposal value increases. 

which are expectable, and (differences in scale of cost variation apart) 

are in conformity with relationships 1, 3 and 4• Specific to 

hire-purchase are1 

21. Cost increases as interest added increases, and this 

generally to a noticeable extent. 
22. Cost increases as initial deposit increases, but the size 

of the cost variation ranges only from zero to relatively 

small amounts. 

23. l.a grant increases, relationship (18) is emphasised, (19) 
is modified (20) is unchanged 1 (21) is unchanged and (22) 
is modified. 

The effect of variations in the discount rate is a noticeable absentee 

in this catalogue; and this is because this cost relationship is, in 

the case of hire-purchase, not simple. In the following Table 5 there 

are exemplified the nil grant, 20'~ grant and 30;!, initial allowance 

situations; each illustrated for three earning rates - 5%, 10'~ and 15%• 
Table 5 lists non-numerical indicators of the change in the net 

financing cost as the discount rate is increased over the range 

5% - 12~. The indicators ~ be interpreted as1 
a) A noticeable decrease in net financing cost. 
b) A slight decrease in net financing cost. 

c) Little or no change in net financing cost. 

d) A slight increase in net financing cost. 

e) A noticeable increase in net financing cost. 

and for each earning rate there are considered five states, each 
-·--------··-represemting a set of parameters which are altered in turm 

(1) A base state of 15~ writing-down allowance, 10'~ disposal 
proceeds, 15/o deposit and 5% interest added. 

(2) 25% rather than 15/o writing-down allowance, other 
parameters held constant. 

(3) 20% rather than 10% disposal, other parameters held 

at base values. 



(4) 25% rather than 15% initial deposit, other parameters 

held at base values •. 

(5) a;~ rather than 5';f, interest added, other parameters held 

at base values •. 

The indicators are 'measured' in each case as between the base state 

and the change under consideration - i.e.,, the indicators 'do not have 

a cumulative value. 

TABLE :21 
Indicators of' chan![!! in net Pina.nci~ Cost(l) 

as Discount Rate increases f'rom ~ - 1~ 

(42~ Co£lloration Tax) 

133 

State {1) State {2) State t2) State w State 

Nil Grant 5% Earn a a b b a. 

10% Earn b b 0 d b 

15% Earn d 0 d d/e b 

20<f- Grant 5% Earn 0 b d d b 

lo% Earn d d e e c/d 

15% Earn e e e e d 

30% In.Al. 5~~ Earn a a a a a 

10% Earn b a b b a 

15;', Earn b b c d b 

A few broad generalisations may be madel 

24 (i) Generally, net financing cost decreases with increases in 

the discount rate in the nil grant or 30% initial allowance 

situation, but net cost increases with increases in the 

discount rate at 2<>% grant (and even more so at 401~ grant). 

(ii) :Bat as earning rate increases reductions in cost become 

less or even convert to small increases, while increase 

in cost are emphasised. 

(iii) These coat trends are more likely to be in the nature of 

an increase (or an emphasising thereof, at high ea:ming 

rates) if the disposal and /or initial deposit rates 

are high. 

The term 'noticeable' is intended to be read as being expressed in 

(1) Sources Tables C2, 63 and D2. 

(:2) 
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absolute values, yet even so is no11here a 'large' number (say, in 

excess or _£20). The cost trends thus labelled by ths indicators are 

not linear, being a diminishing !Unction of the increase in discount 

rate in all cases, In-no case does the change in the net coat caused 

by a standard 2!r% upward step in the discount rate exceed 5% of ths 

'starting' level of net cost. Compared with outright purchase (where 

the ae.me 2fj;f. variation in discount rate induces up to a 25% variation 

in coat), the net financing costs of hire-purchase are insensitive to 
the discount rate, 
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So far as concerns writing-down allowance and disposal value1 the 

absolute values of variations in cost are identical, for given 
variations of either parameter, with those accruing to outright 

purchase, This is expectable, as neither parameter effects those 

elements of financing cost which differentiate outright and hire 

purchase - namely, the after-tax cost of interest added and the after-tax 

value of residual capital earnings, BUt in contradiction of 

relationship 16, disposal value is £!l ~whole the slightly more 

orltical determinant of net financing cost in hire-purchase, in that 
cost is over the larger (lower) part of the range of earning rates 

more-sensitive to changes in disposal proceeds. The rate of conversion 

from primacy of cost sensitivity to disposal value, to primacy of cost 
sensitivity of writing-down allowance is a negative function of the 

size of grant or initial allowance, 11riting-down allowance is on the 
whole a more critical determinant of net cost than is the discount 

factor, especially in the nil grant and 30'/o initial allowance situation, 

BUt relationship 24 points out the different effect of increases of the 

discount rate upon net financing cost in the various grant and initial 

allowance situations, which complicates comparison of the writing-down 
allowance and the discount rate. (Sensitivity ignores signs). Thus 

cost is more sensitive to writing-down allowance, except1 

(a) At low earning rates, in the 301> initial allowance situation; 
especially if these coincide with low disposal rates and a 

high rate of interest added. 
(b) At high earning rates, in the 20% grant situation; especially 

if these coincide with high disposal rates and a low rate 

or interest added. 

The nil grant situation tends to be similar to that for the 30% initial 
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allowance, but with a reduced superiority of writing-down allowance 

at high earning rates. A simila.r pattern emerges from a cooparison 

of disposal proceeds with the discount rate, save that here the 

superiority (in terms of cost sensitivity) of disposal proceeds is 

rather less marked a.nd the areas of inferiority a.re emphasised. If 

this reduced superiority appears to conflict with the earlier 

conclusion that on the whole cost is more sensitive to disposal 

proceeds than to writing-down allowances, it is to be realised that 

changes in cost due to changes in the discount rate over a range of 

disposal values are greater than those accruing to the same changes in 

the discount rate over the same range of writing-down allowances. 

Inspection of the relevant Evaluation Tables indicates that those 

parameters wherein changes most significantly affect net financing 

cost are the earning rate and the rate of interest added. The 

technique of pair-comparisons and convergence differentials can be 

used to assess the relative sensitivities of cost to these two 

influences. Thus the comparison to be effected is; which is the more 

advantageous to the firm, an increase in the earning rate or an 

·equivalent decrease in the rete of interest added? (Or disadvantageous, 

if the ~hifts in the two rates are reversed). In the tables which 

follow, all columns (i) demonstrate the change in net costs due to a 

change in the earning rate and all columns (ii) the change due to a 

like but opposite change in the rate of interest added. The descriptions 

'low' and 'high' as applied to rates of interest added is very much a 

relative term, .as the range of comparison is only 5/~ - 8f.. If the 

pair-comparisons are to be valid, variations in the earning rate must 

be restricted to the same range, wherefore two pairs of earning rates 

are tested- sf. & 8%. and 11% & 14%- respectively termed ~low•, 

'low-medium', 'high-medium' and 'high'. 

H. (i) 5% eaming1 5/~ interest added 

(ii) 8% earning, 8% interest added 

converging of 8% earning, 5% interest added and 

which 11111st be described as a "low-medium earning, 

low interest added" situation. 

-
I 

I 

I 

I 

I 
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TABLE 5 (M): 

Conver~nce Differentials 
!1(i) M(ii) 

10~ Dis2• 2o;~ Dis2• 10'(. & 20'(. DiBJl• 
w~D.A~ Deposit. Discount. 

Nil Grant 
15% 15% 5% 61 59 68 

121,% .. 53 51 75 

25% 5% 58 56 78 
121;% 49 48 66 

25% 15% 5% 69 67 68 

12l;% 60 59 75 

25% 5% 66 64 78 
l2is% 56 56 66 

20:~ Grant 
15% 15% 5% 73 71 66 

12fff, 60 59 75 

25% 5% 71 69 76 
12~% 56 57 66 

25% 15/~ 5/~ 79 77 68 
12;\% 65 64 75 

25% 5% 76 75 78 
121."' ;::.t'J 62 62 66 

~0~~ Initial Allowanc!!. 
15% 15% 5)~ 71 69 68 

12t% 61 59 75 

25;~ 51'. 68 66 78 
. -~~----· ----------- -·. - -

121do 57 56 66 

25% 15% 5% 77 75 88 
121;% ,_ 65 64 75 

25% 5% 73 72 78 
12);% 62 60 66 

N. (i) 5% earning, 8% interest added 
( ii) 8/a earning 1 5% interest added 
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converging on 8% eaxning, 8% interest added, 

This is the' reversal 1 of l-1 and might be described 

as a "low-medium eaxning, high interest added" situation, 

TABLE 2 {N)I 

Conver~nce Differentials 

1iW N(ii) 

1~ DiBJlo 20% Disn. 1o1o & 2i!{o Dis;e. 

W-D,A, Deposit, Discount, 

Nil Grant 

155'- 157~ 5% 52 50 88 
121!% 46 44 75 

25% 5% 50 48 76 
12!;% 44 42 66 

25% 15% 5% 59 58 88 

12}ffi 54 52 75 
25% 5'i~ 57 55 78 

12j,~i~ 50 50 66 ·-
2i!{o Grant 

15% 15% 5% 6; 61 88 
121!% 54 52 75 

25% 5% 62 60 78 
12l;~~ 52 51 66 

25% 15>~ 5-~ 'jo 69 68 88 

12~% 59 57 75 
251- 5/o 68 66 78 

12?;% 56 56 66 

~~~ Initial Allowance 

15% 15/~ 5% 62 60 68 
2\d 

1 "'" 54 52 75 
25% 5% 59 57 78 

121~-~& 51 50 66 

25i0 15% 5% 67 65 88 

12~ 50 57 75 
25% 5% 65 6; 76 

121
"' ;::,;o 56 54 66 
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Tables 5 (l1) and 5 (!i) demonstrate clearly the generally lower degree 

of sensitivity to changes in the earning rate of the nil grant situation, 

when compared with the 2cr;t grant situation: and the slightly lower 

sensitivity at low discount rates of the 30% initial allowance situation, 

when compared with the 2o% grant situation, These differentials exist 

for all earning rates, and are slightly accentuated when the converaence 

is between higher levels of earning rate. nut as this accentuation is 

slight, and as the sensitivity to changes in the interest added rate is 

indifferent as to the grant or initial allowance situation, the 

remainder of convergence differential analysis for hire-purchase will 

be carried out in terms of the 20% grant situation only, 

o. (i) 51'> earning, 5~ interest added 
(ii) a% earning, a% interest added 

W-D,A •. Deposit, 

20f Grant, 

1~'. 15% 

25% 

25% 15% 

25% 

converging on 5)~ earning, 8j~ in~erest added. This 

iS the dual of M1 and might be described as a. 

"low earning, high interest added" situation. 

TABLE 2 (Olt 
Conver~nca Differentials 

.Q.(U O(ii) 

loF DiSJl• 2(},~ DiSJl• l~ & 20fo Disl!• 
Discount. 

5"' ;o 63 61 78 
121% 54 52 68 

5% 62 60 69 
12ff/. 52 51 60 

5% 69 68 78 
12/do 59 57 68 

51> 68 66 69 
12""' ~;o 56 56 60 

P. (i) 5% earning, a% interest added 

(ii) a;~ earning, 5% interest added 

conver(ting on sfo earning, 5% interest added. 'l'his 

is the dual of N1 and might be described as a 

-------------

. I 



"low earning, low interest added" situation. 

TABLE 5 (P)I 

ConvergQnce Differentials 

ill) P(ii) 

10'1. DiBIJ• 2D;/, DiSIJe lQ:if & 2Qif Disil• 

W-D.A. DeiJosit. Discount. 

2Qif Grant 

15% 15% 5)!, 73 71 78 
12:W. 60 59 68 

25% 5% 71 69 69 
12#16 58 57 60 

25% 15)~ 5% 79 77 78 
1211~ 65 64 69 

25% 5% 76 75 68 
121."1 

;J,JO 62 62 60 

As an example of the effect of higher earning rates: 

Q {i) 11% earning, 5% interest added 

(ii) 14% earning, a% interest added 

converging on 141o earning, 5?~ interest added and 

which mi!;ht be described as a "high earning, low 

interest added" situation. 

TABLE 5 (Q): 
Converr,ence Differentials 

.ill.!) Q.(ii) 
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lop Disc. 2Q% DiBIJ• 19% & 201> Disil• 

W-D.Ao DeiJosit. Discount. 

20/o G=nt 

15% 15% 5% 86 82 109 
12~% 73 71 90 

5% 82 80 96 
12J% 70 69 80 

25% 15% 5% 92 90 109 
12~'1 ~I 79 77 90 

25% 5% 90 88 96 
12~-% 76 75 80 



It seems unnecessary to detail the data for the reversal of Q (i,e,, 

11% earning, 5f. interest added - a "high-medium, low interest added" 

situation which may be labelled R) or the 'duals' of these last two, 

which may be labelled S and T respectively! for this sub-set of 

situations can be proved to exactly correspond with the previous 

sub-set.!·!, u, 0 and P •. The following propositions· appear on this 

evidence to be valid! 

25, The net financing cost of hire-purchase is more sensitive 

to changes in interest added than to asset earning rate, 

Interest added is the primary detenninant of cost, 

26. This greater sensitivity to changes in interest added can 

be significantly affected (reduced) by increases in the 

rate of initial deposit, This is true of all grant or 

initial allowance situations, but is the more true the 

higher is the rate of grant or initial allowance, . At nil 

grant (only), the size of the writing-down allowance is 

equally significant. 

27, This greater sensitivity to changes in interest added is 

emphasised when the pair-comparison is effected at higher 

levels of earning rate, . Again this is true of all grant 

and initial allowance situations, but is the more true the 

lower is the rate of grant or initial allowance,. 
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28, The greater sensitivity to changes in interest added is not 

appreciably affected by changes in the discount rate, and 

is not materially affected by changes in disposal proceeds. 

In relationship (22), the low sensitivity of cost to changes in initial 

deposit was remarked upon, . Pllrely in order to pemi t a. ranking of 

parameter-sensitivities, this was analysed in terms of convergence 

differentials against the discount factor1 where an inferior 

sensitivity to variations in deposit rate was quite clear. It is 
- -----·--------~-·- -- ----

therefore advanced as a. demonstrable hypothesis that the net 

financing costs of hire-purchase reflect firstly the rate of interest 

added, secondly the earning rate, thirdly the disposal rate, fourthly 

the size of writing-down allowance, fifthly the discount rate and 

1astly'the rate of initial deposit. For given circumstances of low or 

high earning ra. tea, the ranking of disposal proceeds, writing-down 



allowance and discount rate may be varied or even reversed. 

Nevertheless, this ranking is generally in sharp contradiction to 

that which obtains for outright purchase, especially with respect to 
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the discount rate, It is noteworthy that the 'relegation' of the discount 

factor from a position of prime to one of secondary importance is due 

to a sharp reduction in the numerical value of changes in ·net cost 

induced b,y changes in the discount rate, rather than to a more than 

proportionate increase in the values of changes in net cost attributable 

to cha11ges in the other parameters. This 'relegation' of the discount 

factor is of course simply a reflection of the reduction in the present 

value of the serial instalment payments - a reduction which considerably 

offsets the reduction in the present value of the various cash inflows 

and accruing earnings streams. 

It is possible to rank the various earning rate/interest added 

complexes in order of sensitivit,v to change in the complex. In order 

of descending sensitivity, the ranking is: 

(~: Situations n, T & S are not illustrated in the 

preceding text, but have elseuhere been calculated 

on exactly· the same basis as for q, P, N & 0). 

The ranking is valid only in terms of quite s~~ll differentials between 

the various situations, and not too much importance can be attached to 

this table. llevertheless 1 the ranking quite closely corresponds with 



that established for earninddiscount rate complexes in outright 

purchase, with the order of coat sensitivity correlating well with 

reductions in the level of the earning rate and correlating roughly 

with increases in the rate of interest added (vide the discount rate 

in outright purchase). 

Any causative relationship between earning rate and interest 

added is probably tenuous. :~s.tes of interest added are usually a 

function of the general structure of interest rates in the economy as 
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a whole. Bat evidence exists that these provide a floor-rate and that 

individually negotiated contracts pay some attention to the financial 
situation of the borrower.(l) This is usually reflected in the size of 

initial deposit required; but to the extent that it is also reflected 

in the rate of interest added, an 0-type company will suffer from the 

same frustration - but also enjoy the same protection against short-term 

earnings fluctuatior~ or secular increases in market interest rates -

as an A-type company under outright purchase. (Hore accurately; and 

because the ranking differentials are here more blurred; will suffer 

inc~~ment~ of frustration or enjoy accretions of protection in like 

manner if not in like quantity), 

Finally, as with outright purchase, the general validity of the 

ranking over all grant and initial allowance situations should ideally 

not be allowed to obscure the fact that in some of these situations 

this validity is "mo:rll valid" th!m in others. Generally, the validity 

is more suspect in the nil grant situationr but this modification for 

size of grant is less pronounced than in outright purchase, and can 

be ignored for practical purposes. 

The comparatively small advantage (in terms of' net financing cost) 

which was 'noted as accruing to a 30)~ initial allowance situation in the 

discussion of net costs under outright purchase, is repeated in 
' 

hire-purchase - predictably so, as the structure o£ capital allowances 

(l) In the form of photocopies o£ upwards of a dozen specifically 
negotiated hire-purchase type contracts for substantial capital 
expenditures, kindly provided by United Dominions Trust Ltdol and 
o£ correspondence with F,C, Finance Ltd. indicating specific regard 
to the liquidity prospects or the purchaser. 'l'he re-sale potential 
of the asset in the event of a re-possession is also a primary 
determinant of the size o£ initial deposit, 
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is unaffected by the method of purchase. But because under hire-purchase, 

grant is deemed to be received in quarterly instalments according to the 

agreed capital content of the relevant three monthly payments, thereby 

reducing the calculation basis for th~ accruing earnings stream at any 

point in the study period; and thereby exposing both grant and earnings 

stream to a greater degree of 'slimming' from the discounting procedure; 

the advantage enjoyed by the accrual of grant is much reduced under 

hire-purchase, The point is most easily seen by extracts from Tables 

A; and 031 

TABLE 61 

REDUCTIONS in Net Financing Costs 

arising from a 20{. Investment Grant 

(457~ Corporation Tax) 

5% DISCOUNT 12~ DISCOUNT 

Writing-down Allowance! 15% ~ 15% 25!~ 

Outri.<rht Purchase 1 5% Earn 146 141 144 1)6 

203 192 

Hire.oPurchese1 

151o DepCJsitl 5/~ Earn 114 109 92 66 

15% Earn 156 147 123 lll 

2571 Deposit 1 5% Earn 118 11; 98 92 
15;'. Earn 165 154 132 120 

The diminution under hire-purchase of the reduction in net cost evoked 

by a 20~ grant is of the order of one-third, The cost-reduction impact 

of increases in the earning rate is sharply out, and the increased 
1slimming1 effect of increases in the discount rate is plain to see. 

As is to be expected, there is no diffc~nce in the effect of increases 

in writing-down allO\Iance, and the increaoe in deposit has an expectably 

small effect. 

The effect of residual capital earning, 

It was laid down as a criterion of this discussion that t4e 

existence of these earnings would be assumed. Nevertheless it is 

relevant to examine to what extent the principal cost sensitivities -

those of interest added and earning rate - are affected by residual 

capital earnings inasmuch as both of these parameters are major 
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determinants of those earnings. For this purpose two pair-com)arisona, 

Q and !1, are recapitulated~ 9!.. :residual capital earnings:(! 

Q, (i} 11% earning, 5% interest added 

(ii} 14% earning, S% interest added 

converging on 14% earning, 5% interest added: the 

"high earning, low interest added" complex. 

TABLE 6 (a): 

Convergence Differentials (Net of n.c.E.} 
sillJ 9fi.!} 

lo% Disp. 2a0 Disp. 19'% & 2(}(. Disp. 

~· Deposit. Discount. 

201> Grant 

15% 15% 5% 63 59 44 
12'""' ~,;/0 43 41 44 

25% 5% 61 59 38 
1227~ 44 43 40 

25/~ . 15% 5% 69 67 44 
12~% 49 47 44 

25% 5"" ,o 69 67 38 
12)% 50 49 40 

M. (i} 5~& earning, 5% interest added 

(ii) Si~ earning, a;~ interest added 

converging on S/o earning, 5% interest added: the 

"low-medium earning, low interest added" complex. 

TABLE 6 (b): reproduced overleaf 

(1) As residual capital earnings ore indifferent to grant or initial 
allowance, the discussion is conducted in terms of a 201o grant 
situation. All previous issues concerning differences in net 
financing cost of hire-purchase arising out of different grant or 
initial allowance situations will apply with e~ual force in the 
present discussion. 
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TABLE 6 (b): 

Convergence Differentials (Net of ;·t.C.E.) 

H(i) l!(ii) 

10)~ Disp. 20ib Disp. 10/o & 2CJf. Disp. 

W-D.A. Deposit. Discount 

20% Grant 

15% 15/~ 5d ,. 52 50 54 
12.~-$~ 34 33 50 

5% 52 50 48 

12~'% 35 34 45 

5% 58 56 54 
l21d "f!./0 39 38 50 

57~ 57 56 48 
' I l2ii?o 39 39 45 

The effect of residual capital earnings upon cost sensitivity is clear. 

In the absence of such earningsJ 

29. The net financing cost of hire-purchase is more sensitive to 

the earning rate tha!l to interest added (a reversal of 

relationship (25) where the earning rate is high; but tends 

to become roughly equally sensitive to these two parameters 

as the earning rate is reduced to a low level, with primacy 

passing to interest added where this coincides with a high 

discount rate. 

30. The considerable influences previously exercised in this 

pair-comparison by initial deposit (relationship 26) largely 

disappears in the absence of residual capital earn~~ 

(which is expectable, in view of the importance of initial 

deposit in the determination of residual capital): and is 

replaced by a reintroduction of the discount factor as a 

principal influencing element. As was noted in relationship 

29, the discount factor can reverse the primacy of t110 

parameters in terms of cost sensitivity! but it must be noted 

that an increase in the deposit rate can still achieve the 

same effect, albeit less decisively. · 

This reintroduction of the discount factor as an element of some 

significance raises the question! does thie mean that, in the absence 

------
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of residual capital earnings, the discount factor assumes the same 

importance in the overall determination of net financing coat under 

hire-purchase as it exercises under outright purchase? The answer is -

no. Its resumption of a position of importance in the foregoing pair 

comparison is on a basis of a mexlmum 7~point shift. \,'hen this shift 

is reduced to a size comparable with other parameters - e.g~, a 5-point 

shift to compare with disposal values, or a 3-point (2h-point) shift 

to compare with interest added, the parameter-rankir~ hypothesis on 

page 140 is unchanged save for the reversal of the firat·and _second 

parameters at high earning rates, end at low earning rates subject to 

the coincidence of a low discount rate and a high initial deposit. 

lEASING 

Leasing cost relationships, as might be expected, show substantial 

resemblance to those of hire-purchase, insofar as the parameters 

involved in the two financing methods are comparable. Simple 

relationships, excluding any consideration of excess premiums, refunds 

or disposal values, area 

31. Cost decreases as earning rate increases. 

32. Cost increases as size of premium increases. In Section 4 

of this Chapter, there was discussed the equivalencing of 

the size of primacy period annual premiums to an internal 

or 'true' rate of return. This rate of return was 

compared with the hire-purchase internal rate, which was 

shown to be a function of the rate of interest added. 

Thus relationship 32 is reasonably compatible with 

relationship 21, differences in size apart - although the 

net financial cost of leasing certainly also increases 

to a 'noticeable' extent as this parameter increases. 

----·--· Hsnifestly the argument advanced in Section 2 that size of annual cash 

outflows is perhaps a better comparative measure of instalment debt 

than is the implicit true rate of return, is not applicable here. The 

only common unit of measurement between annual premium, earning rate 

and discount rate is a percentage. Inasmuch as what is sought is an 

analysis of the relative importances of the determinants of net 



financing cost, rather than the determinants of the financing 

decision itself, this is no detriment. 
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·;;.Cost decreases as the rate of discount increases. Generally, 

tr~s trend is much less complex than the comparable trend 

in hire-purchase, but it is possible to discern certain 

modifications of the geners.l statement as was found 

necessary in formulating relationship 24. Thus, this 

present relationship is also only true at lower rates of 

earning or higher true rates of interest (higher premium 

values). The same influence of earning rate was found in 

hire-purchase, 

If these simple cost relationships are expanded to take multiple 

effects into account: 

34• The decrease in cost as earning rate increases is an 

increasing function of the earning rate itself, though the 

rate of increase is nowhere great. The rate of increase 

is higher at higher discount rates, but lower at higher 

true rates of interest. Indeed, for low discount rates 

. combined with high true rates, the decrease in coat as 

. earning rate increases accrues at a decreasing rate at 

high earning rates. 

35· The increase in cost as the ~2£ premium increases is 

a. constant function of that parameter, but (as a constant 

increase in the size of premium implies a slightly 

declining increase in the true rate of interest), the 

increase in cost as the true rate increases is a slightly 

increasing function of the true rate, especially as 

higher earning rates, The increase in cost as the true 

rate increases is slightly less for each successive 

level of the discount rate. 

36. At each level of earning rate, the decrease in cost is 

approximately constant for each successive and equal 

increase in the discount rates but this constant decrease 

is a decreasing function of the size of the earning rate, 

and an increasing function of the true rate (annual premium). 
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At high earning rates the effect of the discount rate on 

cost tends to be insignificant - and, indeed, is nil at low 

true rates of interest. Thus, at 15% earning rate, Table E2 

indicates that the net financing cost under Pattern 1 

(~.3% true rate) is identical for all levels of discount; 

and that even under Pattern 7 (19.0% true rate) the decrease 

in cost is lees than 5% for. each 2~point step in the 

·discount rate. 

Dut inspection of Table E2 demonstrates that a ·2~point step in the 

discount rate nowhere decreases cost by an runount in excess of 55:\: 
as in hire-purchase, the discount rate is scarcely a parameter of 

great significance. Earning rate and size of annual premium, in the 

form of the implicit true rate of interest, can be ranked in terms of 

their importance in determining cost by the usual pair-comparison tests 

of convergence differentials. Double comparisons are applied to both 

parameters, to observe if the ranking is significantly affected as 

either the premium or the earning rate moves from the lo~rer towards 

the higher limits of the range of values quantified in the leasing 

Evaluation Tables. The tests are reported on the following 

parametrical values: 

annual premiums: £220 p.a. ( 3•3% true): a 'low' rate. 

C242 p.a. ( a.~% true): a 'low-medium' rate. 

£250 p.a. ( 9·7% true): a 'high-medium' rate. 

£277 p.a. (l4.jf. true): a 'high' rate. 

(values obtained by interpolation within Table E2) 

earning rate: 5% p.a. l a 'low' rate. 

la;& p.a. : a 'medium' rate. 

1~/o p.a. t a 'high' rate. 

There are thus made possible two comparison levels of aunual premium 

(3.3~ versus 8.~%: and 9.7;t. versus 14.7</o), and two comparison levels 

of earning rate (5% versus lo%: e.nd lo% versus 15%). JJy measuring the 

convergence differential for eaCh pair-comparison at the 5~ and 12~ 

discount levels, the subsidiary effect of this parameter may be noted. 

The values of the differentials are listed in Table 7 (a) on the next 

page, where by 'int' is meant •true interest rate' (a proxy for annual 

premium); by 'earn', ascet earning ra.te; and by 'disc', the discount rate. 
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Convergence Differentials - Leasing 
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Pair-comparison 

Index Int. ~· 

Converging on Situation Differentials 

A :5·:5% 5% 
8.:5% 10% 

n " " 
ft ff 

c 

D " " 
" " 

E 9•7% 5% 
14. 7)b 10% 

F " " 
" " 

G 14.7% 5j~ 

9·7% 10% 

J :5·:5% 10% 
8.:5% 15% 

11 9. 7% 10/o 14.7% 
14.7% 155~ 

p 9.7'/. 15% 
14. 7/~ 10% 

5% low-med low 

10% low med 

5% low low 

10"/o low-med med 

5% high low 

10/~ high-med med 

5% high-med low 

15% low high 

10;~ hieh med 

15% hieh high 

llli!£. In!. 

5% 
12)!/o 

5% 
121;% 

5% 
12lr% 

5% 
12lffi 

5% 

5% 
121~t 

70 
61 

84 
72 

70 
61 

84 
72 

84 
73 

101 

84 

84 
73 

5j~ 97 
121;% 85 

5% 101 

12!% 84 

5% 122 
12t,~ lOO 

12:5 
104 

137 
115 

137 
115 

12:5 
104 

101 

89 

1113 
100 

118 

100 
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1:55 

112 
102 

112 

102 

There are omitted from this Table, ·pair-comparisons H (the dual of G), 

I (of which J is the dual), K and L (the reversals of I and J), N (the 

dual of M), and 0 (of which P is the dual). These have b~en 6alculated 

·-elsewhere. 

Inspection of this dat~ indic~tes that the conv~rsion differentials 

for variations of the earning rate are consistently ereater than those 

for variations of the true interest rate except in the case of P at low 

discount rates, The following relationships can be established: 

37. Generally, the. net financing cost of leasing is more 

sensitive to chanzes in the earning rate than it is to 



equivalent changes in the annual premium where the premium 

is measured by the implicit true rate of interest. 
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38. This greater sensitivity is a diminishing function of both 

the tru~ rate and the earning rate, and indeed where both 

are at a high level, relationship 37 can be reversed and the 

true rate (annual premium) become the greater influence. 

39• Relationship 38 is the more emphatic at low rates of discount; 

and the reversal of 37 accurs the sooner, the lower is the 

rate or discount. 

40. The diminishing functions noted in 38 have the following 

ranking, At low true rates (annual premium) the greater 

cost-sensitivity to earning rate declines more rapidly as 

the true rate is shifted by a given amount than as the 

earning rate is so shifted; but at higher true rates, the 

decline in that same greater cost-sensitivity is more rapid 

if the earning rate is shifted by the given amount than if 

the true rate is so shifted. 

llandom pair-comparison tests between the discount rate and the true rate 

indicate a markedly greater sensitivity of cost to the latter, with a 

pattern of ch~s in that sensitivity closely akin to those summarised 

in relationships 38 and 40 (reading true rate for earning rate and 

discount rate for true rate). 
' ' 

The greater influence of the true rate on 

cost, compared with the influence of the discount rate0 is an increasing 

function of the earning rate, The order of,importa.nce· to the net 

financing cost of leasing, within the ranges specified. by the Evaluation 

Tables, is thus firstly, earning rata; secondly, true rate (annual premium); 

thirdly, discount rate, 

The various true rate - earning rate complexes can be ranked in 

descending order in the usual terms of cost sensitivity, in the form: 

1. The low :trlle rate, low/medium/high earning rate (in that 

order) sitUation, 

2. The medium true rate, low/medium(high earning rate situation. 

3• The high true rate, low/medium(high earning rate situation. 

with some distortion of this even pattern as, at the higher-medium and 

high true rates, relationship 40 becomes effective and shifts in the 

earning rate become preponderant. It is of interest to note that net 
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costs are most sensitive to changes in the low true rate, low earning 

rate complex; and least sensitive to changes in the high true rate, high 

earning rate complex. This is er course somewhat different from the 

conclusions re~ched in connection with hire-purchase. However, inasmuch 

as there is certainly no significant correlation between the earning 

rate enjoyed by a firm and the size of the annual premiums of the 

leasing contracts (which per se tend to be non-negotiable) entered into 

by the company, it is not clear that this ranking in order of cost 

sensitivity is particularly meaningful. Perhaps there is here a certain 

advantage to leasing vis-a-vis hire-purchase, in that where a low 

premium level coincides with a low earning rate, there is every 

encouragement to the firm to improve the earning rate: but there ie also 

every reason to fear a general increase in market premium rates. The 

converse holds good where high earning rates coincide with a high premium 

structure. To this extent the financial implications of leasing might 

be said to be more volatile than those of purchase, outright or by 

instalment, at low asset earning rates; and to be less volatile at 

higher earning rates. On the assumption that the low earning rate 

situation is indicative of an inability of the firm easily to weather 

adverse variations in financing costs, the volatility of lease 

financing costs in that situation must mean that there is added to the 

financing decision yet another significant unquontifiable aspect - what 

is the probability that leasing premiums in general will go up? 

Anything short of a balance .of probability ar,ainst such an increase 

must tilt the decision scales against leasing: unless of course, the 

firm enjoys a high earr~ rate now and in the foreseeable futt~. 

The application of a first-year excess premium plus subsequent refund 

does not alter these conclusions, If anything, the predominance of the 

earning rate is slightly enhanced, Cost sensitivity to changes in the 

discount rate is also increased, but by insignificant amounts, As 

----.. -- dispos:1l values are potentially coomon to all contracts, the inclusion 

of this parameter in no way alters the convergence differentials of true 

rate -·earning rate comparisons: and, although cost sensitivity to chanees 

in the·discount rate ia increased a little, it is still quite 

insufficient to predominate over the true rate, 

Residual Caui tal Famin.<;s 

As in the analysis of hire-purchase financing costs, it is 
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pertinent to examine the extent .to which the foregoing conclusions are 

dependent upon the assumption of the existence of residual capital 

earnings. 

41.·Relationship 31 • cost decreases as the earning·rate 

increases - is largely still true but the rate of decrease 

is considerably reduced. The previously observed tendency 

of the discount rate to have an insignificant effect upon 

cost at high earning rates (and especially in conjunction 

·with low true rates) is now sufficiently exaggerated for 

cost to increase as the earning rate increases to high 

levels. vlithin the range oet by the Evaluation Tables, the· 

increase is nowhere significant. 

42. Relationship 32 - cost increases as annual premium increases 

- still holds good, but again at a much reduced rate. 

43• The rather complex relationships of the discount rate to 

net cost, discussed in 33 and 36, still hold good. Except 

for a noticeable but (in terms of total cost) barely 

significant reduction in the size of the effects as the 

true rate increases, exclusion of residual capital earnings 

does not very much affect the influence of the discount rate 

on cost. The relative Unimportance of the discount rate 

except for hieh levels of period payments was noted in 

discussion on residual capital earnings in Section 4• 

However, it is in the pair-comparisons of earning rate and true ini;erest 

rate that the impact of. residual capital earnings is moat noticeable: 

TABLE 7 (b): continued overleaf 
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TABLE 7 (b)t 

Convergence Differentials- Leasing (Net of R.C.E,) 

Pair-comparison Converging on Situation Differentials 

Index lnt. Int, 

low-med 
~· 

5% 
M· 

53 
47 

~· 
A }.;% 5% 

10% 
B 

c 

a.;~ 

" " 

3.3% 10/o 

8.3)~ 5% 

G 14.7% 5% 
9·7~ 10% 

!1 9. 7/o 10/o 

14.7% l!)','o 

p 9·7)'o 15% 
14 ·7~~ 10'/o 

low 

10% low med 

5% low low 

5~ high-med low 

10% high med 

15% high high 

12~% 

5% 
12lf,~ _, 

5~~ 

121!% 

5% 
12~ 

46 
45 

53 
47 

62 

58 

55 
51 

46 
46 

From this abbreviated table it is easily seen how, at the higher levels 

of discount, the previously noted superior cost-sensitivity accruing to 

changes in the earning rate sometimes switches, albeit marginally, to 

changes in the true rate (vide comparisons A, B, C & G), At other times 

the order of cost sensitivity is not changed (vide comparison M). On 

the other hand, where (as in comparison P) a superior cost-sensitivity 

to changes in the true rate was noted in conditions where residual 

capital earnings accrues - at low levels of the discount rate - there is 

now a substantial switch to a. superior cost-sensitivity to changes in 

the earning rate. In most cases (specifically, in all cases except 

those of a high true ro.te situation) the~ of the superiority in 

coat sensitivity is much reduced, in whatever direction that superiority 

may lie: and in the same cases, any superiority at the 12~ discount 

rate is insignificant. As may be expected the ranking of cost 

sensitivity is l!!llch changed - in fact it is not too much of an 

exaggeration to say that it.is reversed, In the preceding discussion, 

it was noted that in the case of leasing, the potential non-correlation 

of the two parameters detracted from the ascription of any meaningful 

significMce in the sensitivity ranking. To this argument there must 

74 
46 

67 
44 

67 
44 

83 

55 

97 
64 

97 
64 
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in the present case be added the relatively small sizes of the 

various sensitivity superiorities, such that at hith levels of discount 

ra.."lldng is virtually impossible. 

Section 6. Het Financing Cost Comparisons 

So far, the question "which is the least costly financing method" 

has been atudiously avoided; but now it must be faced, · The preceding 

discussions o! this Chapter must clearly have demonstrated that no 

categorical answer is to be expected. Specifically, the anawer 

depends upon& 

a) 'rhe weight awarded to unquantifiable considerations such 

as those discussed in Chapter One. 

b) Estimates of the probability and timing of the various 

types of obsolescence, and the extent to which ad hoc 

negotiation of instalment debt contracts can hedge against 

these. 

c) The particular pattern of grant, capital allowances and 

disposal value attaching to the asset under appraisal, 

d) The particular terms (deposit, interest added, annual 

premium, excess premium etc.) of the available alternative 

instalment debt contracts, 

e) The existence or otherwise of residual capital earnings. 

f) The level of the earning rate and of the discount rate. 

Obviously, no single answer is possible. Dut a small number of specific 

illustrations may serve to underline some very general conclusions -

not the least of which will be confirmation of a ltarning which has been 

given from time to time earlier in this thesis I that the quantifiable 
' 

differences in the net costs of the alternative financing methods are 

often not so great that unquantifiable considerations might not easily 

over-rule the particular decision indicated by the Evaluation Tables. 

The following illustrations axe based upon quotations advertised 

or privately provided by various finance houses, In each case, costs 

are calculated for 5%, 10/. and 15% earning rates and for 5% and 12(:;% 

discount rates: at 45% Corporation Tax, Data are drawn from the 

appropriate ~Yaluation Tables, 



1. Net ~~nancing costs for non-specialised metal forming 

plant attracting 20% grant and 15j0 writing-down allowances 

and with an estimated 107~ disposal value at the end of 

5 years, 

OU'l'RIGHT PURCHASE 

Discounted atr ~ 12\7~ 

Eamiw, rater 2lf lO'f 15% ~ lO'fo m 
net financing cost1 392 301 195 507 442 365 

HIRE-PURCHASE 

(20% deposit, 7% interest added over 5 yeara).(l) 

Discounted at 1 .2:1 121.% 
Earning ra.ter ~ lg% m ~ 10'$ 

Net financin-s cost1 442 201 441 347 

LEASING 

(£260 p,a, premium until receipt by the lessor of the 

investment grant - one year delay assumed - then £220 p.a. 

for the balance of the 5 year primary period preceded by 

a cash refUnd of the one year excess premiums. Disposal 
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proceeds in excess of 5% of asset cash cost are transferable 

to the lessee).(l) 

Discounted at1 .2:1 12~:% 

Eam~ rate1 ~ 10% m ~ 1a·' ~ ill 
Basic cost1 453 316 165 414 299 164 
add excess & refund 

(netted) 2 3 4 4 4 6 
k!!!.!!. part disposal 

proceeds ..1l ~ ..1l 16 16 16 
Net financing costa m m ill 402 287 1.5! 

In these circumstances; outright purchase is seen to be the cheaper 

method of finance at low discount and low earning rates, with the cost 

advantage shifting to leasing as these are increased. Both forms of 

instalment debt are cheaper than outright purchase at high levels of 

discount, increasingly so as the earning rate is increased, Finally, 

(1) Bowmaker Ltd. 
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it must be remarked that in some cases the differences in cost are 

not substantial, especially as between the two instalment debt schemes, 

It is not thought that this necessarily follows from the fact that the 

quotations have a common source. The size of the leasing premium will 

be seen to be fairly typical, It is reasonable to expect ·that 

competition between different forme of instalment debt will often cause 

broadly similar costs to accrue .• 

This matter of small difference in cost at once evokes a query as 

to the extent of the influence of residual capital earnings. It the data 

are recast to exclude such earnings we have1 

Discounted at1 .51f l2J...% 

Earnine; rate1 5if lo% ~ ~ 1m2 15% 
Net financing costal 

Outright purchase 392 301 195 507 442 365 
Hire-purchase 457 364 255 465 402 327 
Leasing 491 425 352 460 417 365 

Differences in cost now tend to be more marked at low discount rates. 

For the data now in illustration, it is doubtful whether the decision 

at high discount rates indicated by the Evaluation Tables is 

sufficiently emphatic to overcome any non-quantifiable considerations 

except perhaps as between outright purchase and instalment: debt in 

general at low interest rates. Outright purchase enjoys a clear and 

significant cost advantage at low discount ra.tesr which (for what it is 

worth) passes to hire-purchase ra.ther than to leasing as the discount 
(l) . . 

ra.te is increased, except perhaps at low earning ra.tes. 

It is sensible to ask, what are the influences of changes in grant, 

capital allowance, disposal value and so on? Firstly, the influence of 

grant and capital allowances! 

2, :{et financiM costs for merchandising equipment attracting 

25'$ wri tinll'-down allowance only and estimated to have lo% 

disposal value at the end of 5 years. Hire-purchase terrnsl 

25% deposit, 7% interest added. Leasing terms1 £255 p.a,(2) 
with no disposal value enuring to the lessee, 

(1) See pages 121 & 122, 
(2) !1ercantile Leasing. 

--------
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Discounted at1 .22f 12~% 

Earnin.«- rate: ~ 10% m ~ ~ m 
Net financin~ costsz 

.!!ll!l residual capital earnings I 

0\ltright purchase 512 445 365 613 565 509 
Hire-purchase 531 429 312 508 418 316 
Leasing 561 446 318 509 410 296 

without residual capital earnings1 

Outright purchase 512 445 365 613 565 509 
Hire-purchase 545 462 363 531 470 401 
Leasing 592 514 426 547 496 438 

Where residual capital earnings accrue, the previously noted conclusions 

apply except that hire-purchase is an equal beneficiary with leasing 

as discount and earning rates accrue, and that the size of the cost 

differentials between outright purchase and instalment debt then becomes 

significant at all earning levels. (Indeed the non-competitiveness of 

outright purchase where high discount rates coincide with a nil grant/nil 

initial allowance situation is striking, irrespective of residual 

capital earnings). At low rates of discount there is little to choose 

between the financing methods unless residual capital earnings are 

excluded, when leasing clearly becomes disadvantageous. Exclusion of 

residual capital earnings does not much affect the implicit decision 

at high rates of interest, except that the emphasis of the decision is 

reduced, Hire-purchase becomes marginally more advantageous than leasing, 

whereas with residual capital earnings there was an (even slighter) 

advantage to leasing, 

Any increase in the estimated disposal proceeds or annual premium 

will normally reduce the competitive posture of leasing insofar as the 

increase does not enure to the lessee, Similarly, any increase in the 

----------- rate of interest added will reduce the competitive posture of hire-purchase, 

especially at low discount rates and/or high earning rates. As has been 

noted in the discussion of cost trends in hire-purchase, deposit rates 

are not a vecy important element of hire-purchase costs except at high 

rates of both earning and discount rates, 

The impact on relative competitivity of changes in capital allowances 
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alone (i.e., grant remaining unchanged) is not easy to judge in view 
of the lack of statistical evidence of the impact of such changes en 

leasing premiums. On the not unlikely assumption that a reduction in 

such allowances would (because it increases the amount of the lessor's 

capital outstanding at a given point in time) induce an increase in 
premium, illustration (2) is modified to give the following 

hypothetical case: 

3· Net financin~ costs as in illustration {2} 1 but assumin:S: 

12'/f writine,:-down allowance and leasinet I!remiums or £210 I!•a• 

Discounted at: 21f ~ 
Earnin,o; rate: ~ 10% 12% 21f !mf 12% 
Net financine.: costs': 

~residual capital earnings: 

OUtright purchase 538 483 418 651 613 568 
Hire-purchase 560 469 366 539 460 368 

Leasing 608 502 385 549 458 351 

There accrues a pattern of costs which is still very similar to that of 

illustration (2), (Uot too much should be made of the increased 

disadvantage of leasing at low discount rates in view of the 

hypothetical nature of the data). Evidently the rate of writing-down 

allowance is not a particularly important element in financing decisions. 

4• net financing costs for vehiclesattractiM 30i~ initial 

allowance, 22% writin,o;-down allowance and with 15% estimated 

disposal I!roceeds at the end of 5 years, Hire-tTrchase terms: 
12% dei!osit1 8% interest added, Leasing terms:~) £260 I!•a• 

fUll disposal I!roceeds enuring to the lessee, 
Discounted at: .!2a 12\-% 
Earning rate: ~ 19'.:1 ~ .2! 10% 12% 
Net financing costs: 

· ·-----~ residual capital earnii\,"'S 1 

OUtright purchase 463 382 288 553 494 425 
Hire-purchase 509 395 266 454 355 238 
Leasing 510 398 273 473 375 265 

without residual capital earnings: 
OUtright purchase 463 382 288 553 494 425 
Hire-purchase 519 418 300 475 404 324 
Leasing 537 458 367 509 455 397 

(1) Freight Transport Leasing Ltd. 
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Where the asset attracts initial allowance, there is the same trend 

towards cost advantages accruing to instalment debt at higher discount 

rates, but hire-purchase is quite noticeably cheaper than leasing. 

Moreover, instalment debt is marginally cheaper at low discount rates 

if a high earning rate accrues. If' residual capital earnings are 

excluded, hire-purchase is still distinctly cheaper than outright 

purchase at high discount rates, but the same advanta,""e acc=es to 

leasing to a significantly less extent which reduces as the earning 

rate increases. Given the same exclusion, outright purchase is cheaper 

at low discount rates, but only marginally so compared with hire-purchase 

at high earning rates. In passing, it is of interest to note that the 

rather unusual enuring of fUll disposal proceeds to the lessee roughly 

compensates for the cost reduction above 15% writing-down allowancw 

which enures to the two purchasing methods from the 25% allowance. 

These examples are few in number, but it is argued that they 
clearly demonstrate the immediacy of comparison afforded h,y the 

Evaluation Tables, within the bounds of the set parameters. They 

demonstrate with strong unanimity that, as the discount rate (and to a 
less extent the earning rate) increases, coat advantages accrue to .the 

use of instalment debt rather than outright purchase; the choice between 

hire-purchase and leasing then being determined by the particular terms 

of the alternative contract. Especially, much depends upon the extent 

to which leasing premiums reflect different writing-down allowances and 

the extent to which disposal proceeds enure to the lessee. It is also 

clear that a great deal depends upon the existence of otherwise of 
residual capital earnings. Especially at high earning rates, leasing. 

ceases to be competitive if such earnings are absent. 

Using the data of Table G; if the firm enjoys earning rates in 

excess or 10%, then predictably (as a situation or financial cost 

-leverage applies) a supplementary cost advantage accrues to borrowing 

the outright cash cost or the asset and using own funds on a residual 

capital earning basis to discharge annual interest costs and the 

end-of-period capital repayment. At low discount rates, this supplement 

is substantial - but we have seen that at low discount rates outright 

purchase is cheaper than instalment in almost any event. At high 

discount rates, the supplement is seldom sufficient to overcome the 



advantage accruing to instalment debt under the same conditions of 

residual capital earnings, 

Section 1. Conclusion 
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This prolonged review or the Evaluation Tables has elicited some 

moderately surprising aspects of the net costs of financing. It would 

be tedious in the extreme to present a fUll recapitulation; but special 

mention may perhaps be made of one or two items. The reduction in the 

cost of financing which accrues to increases in the level of corporate 

taxation is clearly to be seen. This is a matter which does not appear 

always to be recognised by non-financial management, who tend to regard 

such increases as totally iniquitous. The relatively low importance 

of the .!!:!El of writing-down allowances (which always figure prominently 

in discussions on capital expenditure) is even less generally 

appreciated. This is so even when the earnings potential generated 

by the receipt of such allowances is taken into account - as it usually 

is not. The quite low influence of the discount factor on the various 

costa of instalment debt is to be noted, especially when compared with 

the importance of this factor in outright purchase. Nevertheless, the 

over-riding importance of the discount factor in chasing between 

financing methods was clearly demonstrated in the last Section, The 

generally low relative importance in hire-purchase evaluation of the 

initial deposit, compared with the rate of interest added, also 
deserves to be stressed. The concept of residual capital earnings is 

seen to be of vital importance to the financing decision, the more 

especially when due weight is given to the rate at which those earnings 

accrue. Thus, in leasing finance, this matter is more important than 

equivalent variations in the size of annual premiums. \nth 
comparatively few exceptions,(!) little or no use is made in the 

literature of capital budgeting or a specific reinvestment rate, but 

the review and the Tables themselves demonstrate forcibly just how 

important are the implications of the reinvestment assumption to the 
financing decision. Taken in conjunction with the discount rate, 

reinvestment earnings opportunities are the primary cause(2) of the 

(1) e.g., Pearson Hunt ( 16 ). 

(2) If the earning rate is set to zero, a re-tabulation of the four 
(footnote continued on next page) 
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clear recommendation that, other th~~ being equal, a combination 

of a high earning rate and a high discount rate can be advantageously 

exploited by the utilisation of instalment debt financing. Given 

that it is reas.onable to expect, via some growth inspired price-earnings 

causative effect on the cost of ordinary capital, an inverse 

correlation of earning rate and discount rate; this recommendation is 

less applicable to the generalit",l of firms than might at first be thought. 
BUt the cost advantage passes to instalment debt before the incidence of 

the highest earning rate of the highest discount rate - and a (say) 10% 
earning rate and a (say) lo;1. discount rate are neither incompatible nor 
beyond the capacity of very many firms. Given that quantification of 

the earning rate is not a difficult task, selection of a correct 
discount rate becomes all the more iMportant. 

"Other things being equal" - but they are not necessarily so, 

especially as concerns this selection. In particular the argument has 
so far proceeded on the assumption that the changes in the capital 

structure of the firm which are involved in basing financial decisions 
on pure cost advantages have no reciprocal implications for the 

quantification of the discount rate, or consequential implications for 

the other segment of the capital budgeting procedure - the investment 

decision. The assumption of a feasible separation of the investment 

and the financing decisiozm lll1lst now be more critically examined1 and 
consideration of the choice of discount rate, and some suggestions as 

to a closer integration of the two segments, form the burden of 

Part Two of this thesis. 

(continued from previous page) illustrations of the previous Section 
reveals that at 12b% diocount the net financing costs of instalment 
debt ara still below those or outright purchase except in the case 
or leasing costs in the 20% grant situation (illustration 1). In 
every case, the lowest financing cost is that or hire-purchase. 
As the earnine rate is zero, the question of the inclusion of 
residual capital earnings is irrelevant. 



PART TWO 



C!!APl'ER FOUR 

THE l!~.TUfu"S OF THE DISCOUilT FACTOR 

Introductionf The Discount Factor 

The review in ChapterThrreM' the salient features of the 

Evaluation Tables indicated the importance of the discount function 

in their general usage. The question at once arises: which discount 

factor should the practical user of the tables select in his 

evaluation? The choice of the wrong discount factor could lead tot 

a) The outright selection of a wrone financing method or, 

b) The secondary selection of a wrong financial ~ethod. 

As was earlier observed, the discounted quantitative advantage 

of one method over another is, in many cases, very.marginal-

sometimes sufficiently so for other more subjective considerations 

to overcome such a small advantage·, In such cases, the wrong choice 

of discount factor could easily, either prevent such a contradiction 

being properly exercised or could perwit the contradiction erroneously 

to succeed, A particular critical decision area in this connection is 

that of long-term planning bf th., capital mixl when the financing 

decision indicated by the Tables might seem to be in conflict with any 

such plan, So very much of current writing in the field of decision 

analysis is from the stand-point - implicit or explicit - of a 

predetermined long-term capital mix.(l) In this there are considerable 

advantages for developing capital expenditure budgeting principles 

and procedures, as will be seens and, judging solely from that 

favourable evidence which is quoted, some at any rate of the leading 

U,S, companies consciously adopt a certain capital mix posture; see 

for exa:nple the quotation from Standa.."'d Oil of IO):Ii,Q on Page 284 

Just how strong such a posture really is could be ascertained only 

by an audit of the additional gearing provided by leasing, tmcancelled 

inter-company debt and short-term debt especially at times when 

balance sheets are not published! but a suspicion of dogmatic 

convenience and of uncritical acceptance of large company financial 
public relations statement~ attaches to the proposition that company 

(l) See Vancil ( 34 ), Chap,5. Also llerrett & Sykes ( 19 ),Chap.4.4, 
although here there is ambiGUity as to whether current or plan11ed 
weighting is implied, See also Brigilam & Smith ( 4 7 ) • 



practice is, or ~ght to be, to take up such a posture and embody it 

in long-term planning. 

"The determination by management of the appropriate blend of 

fixed and contingent obligations is frequently referred to 

as leverage, and one car. find examples in American industry 

that cover practically the full spectrum of possible 

combinations". (l) . 
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To what extent, it may be asked, is that so-called 'determination' 

no more than an ex-post rationalisation of substantially uncontrolled 

accidents of financing? Especially in a 'stop-go' economy, with it's 

attendant credit squeezes and expansions, a likely answer must be -

very much so. In such circumstMces, 'oueht to• so determine becomes 

an unrealistic proposition. 

~his proposition, then,may or may not be correct in principle 

(and it will be later contended that realistically it is true only 

in terms o£ a limiting debt capacity)! but nevertheless, any 

departures from the argument for long-term capital structure plans 
cust be based upon firm grounds of principle and mterial advantage. (2) 

1 t must be obvious that there is a strong possibility of a 'circular 

relationship' in capital expenditure budgeting procedures. A series 

of decisions as to financing method may cumulatively have an effect 

upon the discount factor itself, necessitating a review of the 

underlying investment decisions. The case is discussed later in the 

form of a model of financial linkage in the budgeting of capital 

expenditure projects. This model is shown to be most complex and demanding 

at the computational level. Accordingly, it is supplanted by a sub

optimal procedural approach which, hopefully, is both capable of 

application at the practical accounting level and of suf£icient 

accuracy to represent an improvement in capital budgeting practice. 

(1) Vancil ( 34 ) p.25. 
(2) Even if such plans are to be granted, they are not sacrosanct. 

l'!D.rginal infractions are inevitable, given a developing complex 
of credit facilities as both customer and financial institution 
improve the sophistication of their monetary affairn in the 
light of evolving economic policy and environment. See also 
Lerner & Carleton ( 67 ) 

" •••• no single capital budget will be optimal under 
diverse external market circumstances." 

An excellent resume of the 'circular relationship' is also given 
by Lerner & Carleton 1(66), Section 1. 



Selection of the discount factor by the individual fi~ must 

first answer two questions! 

1) ~bat is the discount factor measured by? 

2) Uow best can it be quantified? 

The first question will be briefly answered now. The second question 

165 

is one on which mt1oh debate has been generated, and there is considerable 

disbelief in the practical realism of that debate itself. There seem 

to be two Ill!l.in sets of problems involvedl 

2a) i.bat are the separate components of the discount factor, 

and how is each to be quantified? 

2b) Is there a reaction between the component costs as the 

proportion of each component within the total is varied? 

It would be sterile to recapitulate the various stances adopted - and 

abandoned - by the several participants in this debate. Du.t a future 

section of this thesis is occupied with a theoretical modal relating 

to the investment-finance linkage referred to on the previous page. 

In the accompanying discussion, suggestions (not necessarily original) 

are advanced concerning Question 2a.. Iloth in an easy transference 

between equity and debt; and in the use of the ;:valuation Tables to 

assess that transfer; it is assumed that there is no such reaction 

as is hypothesised in \,uestion 2b. (Although, as a result, the 

averaged overall discount factor must vary as the component 

proportions vary). Such an a~oumption is shown to be utter~v basic 

both to the modal and the subsequent procedural approach, and must 

therefore be justified in advance. 1'his question is accordingly 

examined next after a consideration of the nature of the discount 

factor. Finally, in deference to the lack of real assurance which 

attaches to measures of the discount factor at the individual firm 

level; abd to the fact that in an economy where some 80j~ of firms have 

no public quotation or reliable share-pricing mechanism, such measures 

are meet frequently doubly approximate; a brief analysis is appended 

at the end of I'art Two to see if an:y guidance can be given at industry 

rather than at the individual firm level. 



Section l, The Ha.rginal Cost of Capital 

"Although there may be disagreement about methods of calculating 

a firms' cost of capital, there is substantial agreement that 

the cost of capital is the rate at which a firm should discount 

future cash flows in order to determine their present value."(l) 

About the only opposed viewpoint to this is that of Hoberts(2)1 

who prefers an external investment opportunity rate, or 'lending' 

rate, But as this eo.n be sho\o.'Il to equate to the equity earnings yield 

of the lending company, in a perfect market (and Roberts himself so 

equates it), the supposed difference boils down to methods of 

calculating the cost of capital. A subsidiary argument of this 

thesis puts forward(3) what might be termed a reciprocal of Roberts' 

postulate - namely, that for certain types of basic investment which 

can wholly be financed by self-generating debt, appraisal by the 

appropriate borrowing rate is valid, Again this is a question of the 

calculation rather than the nature of the discount factor. 

The basic argument for the use of cost of capital as the discount 

factor is somewhat platitudinous one of - a company has no money of 

its own1 therefore it has to obtai."l this from investors and/or 

creditors! these 'people' will want a return on their money1 therefore 

investments must be appraised in a mar~er which reveals their ability 

to yield that return as a. minimum,(4) As this is not a text on the 

theory and practice of project appraisal, further discucsion of the 

point seems unnecessary, Suffice it to say that, in the proposed 

calculation of the cost of equity capital, chareholder expectations 

(which ITUst involve their investment opportunities) are involved, 

And in the fim.ncial decision process, the 'eamir,g· rate' is taken 

to be a managerial investment opportunity rate. 

· (1) I.orie & Savage ( 69 ) 

(2( H, V,Hoberts ( 80 ) - see also further discussion on Page 303 of 
this thesis, 

( 3) See Page 200 et seq. 
(4) The cost of capital is thus that return which will persuade 

investors to leave their money with the firml equivalent to 
sayin,; that it i" " ... a discount rate with the property that 
an investment with a rate of profit above this rate will 
raise the value of the firm". Gordon ( 59 ). p.2l8 
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Strictly speaking, capital budgeting theory demando that the 

relevant di•wount rate is set by the m=ainal cost of capital -

that the incremental project be assessed ar;ainst the related 

incremental financing cont. This seems often to be i&~ored in the 

literature. ~ometimes this is explicitly so: 

" ••• it seems likely that for lar&e firms the average cost 

function is quite flat, so that the effort of estiwRting 

the marginal cost may not be worth ~lhile." (l) 

Solomon is equally specific(2) in considering chances in the mareinal 

cost of capital'due to marginal changes in gearing. In effect, his 

reco=endation is to ignore the lliQl't~lnal cost curve, and use the 

average cost of capital. 

Nevertheless, it is possible and necessary to conceive of a 

mar.:;inal cost of capital which is separate from the averac;e cost. An 

attempt to illustrate such a concept is that of V!eston. (3) It >lOuld 

be tedious to recapitulate the whole of his argut:'lcnt, which seeks to 

meacurc en incremental cost "reflecting the changes in capital 

structure introduced by the new issues of securities". iJum.'llarisine 

his argur1ent: two weighted averaGQ costs of capital are calculated: 

1) the current cost; based on the cu=cnt financial mix, 

2) the prospective cost; based on the prospective financial mix, 

and in both cases the weights are the market values of the various 

capitals, As en eY.arnple in the context of a 40'/~ Corporation Tax: 

(1) il,\!,Johnson ( 65 ) p.l6 

(2) Solo:non ( 30 ) p,88, Tilis point is incorporated into the 
procedural approach by proposing a review of the appraisal rate, 
but generally without any re-appraisal procesr. in view of the 
various uncertainties of the appraisal and budgeting processes. 

(3) J.~,.1.'eston ( 93 ) 
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CU·tr1.ENT 

Book Value l'arket Value Yield .9£§1 

8;', Instalment Debt .c o,ooo j~ 8,ooo 4oB% 
_, 

256 _, 

6lfo 10-year Loan Stock 15,000 13,000 4o6fo 598 
Ordinary Share Capital 20,000 ) 

121,000 
6.5;; ) 

7,865 
Free :leserves 27 ,ooo ) 

6.5% ~ ) -
t:.70,000 £142,0GO 6.2% £8,719 

P'lOflPEC'l'IVE 

11;~ Instalment Debt 12,000 12,000 4·l3% 384 
~~f, 10-year Loan Stock 15,000 13,800 4o4';~ 607 

5~% Convert, ~bentures 10,000 10,300 3.1% 314 
Ordingary Share Capital 20,000 ) 

141,000 
7o5% ) 

10,575 
~'rea :1eserves 33,000 ~ 7o5)-'\ ~ 

£90,000 £177,100 6. 71v :::u,8ao 

(:!oter the following suppositions are deemed to have been made by 

mana.eement: 

1) '~'he yield on instalment deb.t is the internal rate of return 

implicit in such contracts, 

2) The Loan Stook yield is the redemption yield, A prospective 

easing of the structure of interest rates is foreseen. 

3) The prospective convertible will command a slight premium 

because of anticipated growth in equity earnings, 

4) Present earnings to book equity are 15)~ with a. prospective 

5% growth rate. Distributed earnings are thought to average 

-if of earnings to equity, Prospective earnings are 2or, with 

an unchanged pay-out ratio and 2~ capital gains tax adding 

1~% to the expected 51% gross earnings yield now currently 

accruing to the share of this class of company, Harket yields 

L~nerally are expected to improve as the present effects of 

a._ shOrtae-e of stock and the somewhat euphoric market 

conditions become less pronounced in the future, Retained 

earnings are assumed to have the same cost as new equity, 

A further important point is that the sharp increase in 

gearing (book value terms) from 521~ to 7CJ/, of total equity 



is not in itself assumed to affect the cost .. of equity 
capital,(l) 

\<!eston argues that the marginal cost of capital isl 

Harkat Value !22!!! % Cost 

Projected: £177,100 ::u,oso 6.7% 
Current I 142,000 0,719 cf' 6.2;o 

!1a.rginal: t 35.100 £ 3,161 2·31-

net of Corporation Tax. 

!l'he use of market values to establish the marginal cost is of 

course mathematically consistent. But is it meanf'ul? The extra 

investable capital is £20,000; not £35,100. lbe problem would not 

arise if book values were used as weights. But what is the relevance 

of market yield to book value? Book yields would have to be 

instituted: but if the objective is maximisation of shareholder 

wealth, book values are irrelevant, 1be argument can be put thus -

to raise £20,000 in the manner indicated will 'cost' £3,161 per annum 

if the market value of the firm is not to be lower than that which 

now obtains plus adjustment for anticipated growth. On this basis, 

the marginal cost of capital is 15,8j~. 

There is yet another problem. At various points in this thesis, 

reference is made to the issue of 'discriminatory appraisal'; i.e., 

·appraising, a project at the cost of that particular segment of capital 

whichw~ll finance that project, Pending discussion of the matter, 

let it be postulated (as it generally is) that this is an erroneous 

proced~e. Let us set against this Weston's dictum(2), which neatly 

epitomises the marginal approach: "For evaluating current opportunities, 

current cost (of capital) l!IUBt be used". 'l'o what extent are these two 
' ' 

(1) 1'his development of a prospective yield on ordinary is llillch more 
sophisticated than that actually presented by Weston, but it does 
seem to bs what is required to render his generalisation effective 
at a practical level. 'Prospective' thus refers to a 5-year study 
period (anticipating some later assumptions of this thesis), The 
assumptions embodied in this development are discussed in some 
detail in a later part of the thesis, as is the assumption regarding 
the cost of retained earnings. Free reserves exclude all taxation 
reserves and debt redenption reserves. The independence of the 
cos~ of equity from cl".nnces in gearing is also discussed at a 
later stage. 

(2) \leston, op.cit,, p.83. 
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precepts in conflict? A simple model helps in the analysis. 

E
0 

• the quantity of equity capital in use at the start of a budget period, 

e • the cost thereof, however defined, 0 . 

E1 • the incremental quantity of equity capital, determined by the 

budget in some way, 

e1 • the cost of equity as a result of the budget and of ma.na.gerial 

assumptions on the impact of that budget on shareholders expectations, 

L
0 

• the quantity of all kind of loan capital at the start of the 

budget period. 

i
0 

• the average servicing cost. of that quantity. 

L1 • the incremental quantity of loan capital, determined by the budget 

in some way. Also influenced by L
0

, but not by E
0 

and/or E1• 

i 1 • the anticipated average servicing cost of that incremental quantity~ 

~rotice that •e1• and •i1• are very different. Any change in shareholder 

expectations will attach to~ equity- i.e., 

(E
0
.e

0 
+ E1.e1) is a nonsense. It must be (E

0 
+ E1)e1• 

Thus the margina.l. cost of equity isa 

(E + E1)e1 • E .e 
0 0 0 

El 

which is a 'current cost' and, because of the inclusion of E
0 

in both 

elements of the numerator; is non-discriminatory. 

Dut because the servicing costs of debt are the subject of specific 

. contractual obligation for each tranche of debt, (l) it is obligatory to 

write a 

(1) 'This presupposes that the yield on existing debt is not affected 
by the yield on new debt. (It also begs the question as to how 
restrictive covenants on new debt - e.g,, subordination - are 
quantified into the yield). The assumption is valid enough 
over that greater part of funded debt which is made up or private 
placinge and banking instruments (see footnote (2) Page 174 ). 
Again there is a reflection upon the unrealistic assumption made 
in so much or the literature o£ financial theory; that debt 
capital always is publicly traded. It is not - and so is often 
isolable in cost. 
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and the marginal cost of debt capital isr 

(Lo,io + Ll,il)- Lo.io • ~1 

~· 

which.!!! discriminatory, 

If there is assumed a predetermined fixed relationship, 

~ • f(E1)a and if the budget ia for a. number of projects; the 
discriminatory effect disappears as between this period and a.ll other 

periods, and as between those projects. If there is no such fixed 

relationship - and doubts have been and will be expressed on this point -

there is inter-budget period discrimination. (Thus in one period, 

all new projects may be appraised entirely at 'i'a in another, entirely 

at 'e'1 and so on). If there is no such relationship and only one 

project, then ~project will be appraised discriminatorily. 

Thus there are three problem areasa 

1. Is the marginal cost of capital worth calculation? 
2, How.is it best calculated? 

3· If it is worthy and capable of calculation, does its use 

imply a risk of erroneous procedures? 

all of which of course presuppose that 'e' and 'i' can reasonably be 
quantified, 

In the development of a procedural approach to a finance-investment 
linked budget, the marginal cost of capital is abandoned on grounds (1) 

and {2), · As a proxy measure there is substituted a two-sta~:.>e average 

cost, viz: 

Stage ll Eo.eo + 1o•io' subject to review and modification, 

Eo+ Lo 

to Stage 21 (E
0 

+ E1)e1 + L
0
,i

0 
+ Lr•11 

Eo+ El+ La + ~ 

The description of this as a 'proxy' measure is an admission that a 

marginal cost is theoretically preferable. This I believe to be the 

case, holding that the imperatives of marginal analysis must take 

priority over the possibility of discriminatory appraisal. That 

possibility exists because the relationship ~ • f(E1) is denied! 
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but it seems safe to say that the possibility is at best a remote one, 

so far as inter-project discrimination is concerned. So far as inter
period discrimination is concerned, this must surely be a very minor 

obstacle in view of the imperfect cubstitutabilitr of periods - due 
. . I 

to changes in economic climate, technology etc. - which even · 

theoretical analysis must ~cognise, 

In addition, dissatisfaction with the basic assumption that 

money in the future is worth less than in the present (the 

fundamental principle or the discounting process used in the models 

about to be examined); in view of the preference for future cash at 
some specific future time (the basic objective or cash budgeting); 

leads to speculation that liquidity is as important a manageri~:!. 

objective as profitability, If this is true - and the case is argued 
in the next Chapter(l) - then total company strategy replaces 

individual project profitability as the issue to be optimised, and 

the incremental project ceases to be all important. An average basis 

for appraisal seems, intuitively, to be a correct approach. 

In the finance-investment linkage model, a marginal cost is used 

because this model is couched in terms of cash flow, not bala.nce 13heet. 

values. The model is concerned to 'evaluate current opportunities 
in terms of c=ent costs', to match cash outl~cys a.nd inflows. Tha 

marginal cost used ist 

(Eo + El)el + Lo.io + ~·il - Eo,eo + Lo.io 

El+~ 

However, at a few points in the introduction to the model; and in the. 

discussion or the constraints to the model; where insistence on the 

use of the (rather more complex) marginal concept would obscure the 

matter then in issue1 a,n,• average coat (Stage 2) as above is used as 
a simple proxy, 

(1) See Gordon (61)1 who demonstrates a good correlation of investment 
with liquidity as measured by funds flow, and a poor correlation 
of investment with profits in his sample drawn from the u.s. 
chemical industry, Gordon quotes l!eyer & Kuht "The Investment 
Decision: an Empirical Study" llarvard 1957, as reaching comparable 
conclusions. Gordon's argument is-derived from the thesis that, 
as a managerial criterion !or investment decisions, security is 
as important as profit. This would agree with the present concept 
of the servicing-adequacy or cash flow, but might disagree with 
the total exploitation thereof envisaged by the model developed 
in Chapter Five hereof. 
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Section 2. The Optimality of the Discount Factor. 

Any discussion of the choice of the discount factor whiCh is to be 

used in the. application of the Tables must clearly bear in mind the purpose 
of the Tables. That is, that they are concerned with a FINA!iCIAL 

decisions they assume that a validly separable INVESTNBllT decision -

the decision to acquire the asset ~ is already and correctly made. 

'Correctly' must imply that the net operating earnings of the proposed 

asset exceed the cost of the asset by some 'adequate amount•, Hopefully, 

that 'adequate amount' will be a positive net present worth of sufficient 

size to compensate for any unduly high risk attached to the employment 

of the asset: either explicitly so, or implicitly in the form of a 

smaller positive net present worth derived after the application of 
sensitivity analysis to the expected cash inflows,(l) 

ln this connection, it is relevant to draw attention once more to 

the somewhat unusual nature of the Tables: namely, that these represent 
the discounted net capital cost of various financial alternatives. That 

is, cash flows arising from grants, capital allowances and disposal 

values; or from tax allowances and charges arising out of initial or 
subsequent revenue flow; need not (save in respect of operating COSTS) 

be taken into account when computing cash flows estimated to accrue 

to the proposed investment. A more or less simple discounted net cash 

inflow - the result of an offset of operating cost outlays against 

operating sales inflows; or of c0mputed cost outlay reductions in a 

replacement situation; both adjusted as necessary for Corporation Tax -

. can directly be compared with a net discounted capital cost-cum-revenue 
implications complex,(2) 

The cost of the investment is therefore the cash cost which the 

seller must receive from the buyer. either as a lumn sum or in 

(1) Due allowance having been made for any reinvestment implications. 
See Appendix (11). 

(2) A present worth, rather than a rate of comparison is clearly preferable 
in view of the fact that the capital cost and the derived revenue · 
implications are not instantaneous but are themselves a stream of cash 
flows over a period of.time~ Further, it is reasonable to suppose 
that managerial attention will tend to be focussed upon instalment
debt finance mostly in periods of capital rationing: and it is now 
fairly well accepted that in this situation present worth offers 
significant advantages over rate of return, 
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instalments; directly or by the agency of en intermediate financio.l 

institution, If the investment seems profitable enough to proceed 
with, a second decision determines the financing method, At first 

sight, some of the implico.tions of this statement could appear as 

heretical in the light of mu.ch of the currently-received body ot 
opinion on capital budgeting, 
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As was noted earlier, the statement seemingly predicates an easy 

movement between debt and equity i'inancing which is the very Bntithesis 
' of long-term gea.ri.Jl8 plans, , If this is so, I have earlier remarked 

upon both the short-term and long-term lack of reality in the 
presumption that there exists within the typical .firm tightly 

considered plans as to what the gearing of the company's capital shall 
be, I confess to conside~ble scepticism on this point,(l) both from 

experience Bnd observation, Top financial management has to shift 

with the times, which tend to reflect a bewildering change in the 

inter-active complexity of reported profits, dividends and economic 

climate on share prices and equity yields, on interest rates Bnd (last 
but not least) on individually tailored monetary. facilities, There 

possibly are, for different circumstances, different broad relationships 
between debt Bnd equity financing which are, prima facie, 'acceptable 

to the market' and others which are 'not accepto.ble to the market' in 

those circumstances.! but the 'market' is many people and institutions 
in many places, and 'prima facie' is not very important if a poweri'ul 

' 
company or a strong minded Chairman is determined to raise finance in 
a. certain way.(2) {~1lis does not underestimate the limitations implied 
(1) See for example the "Accounto.nts Hago.zine" May 19681 article "Long-term 

· Planninf! a.s a ~!ana.gement Tool" where 52/a respondents to a questionaire ·\ 
addressed to major companies on the use of budgets confessed neither to ' 
using them nor intending to use them! and out of the 48% users or 
intending users, 1~% used only specific occasional budgets not including 
budgets of finance. Evidently lcrf, also of the 35% respondents now 
preparing regular financial budgets used specialised staff - so how manY 
·~'Jlnancio.l budgets' were mere forecasts of revenue cash flow.s rather 

· than funds-raising plans? · ··· . 
(2) In the period 1953-641 78';1, of all new equity and loan issues in the u.s. 

was composed of loan capital, ranging from a minimum of 72% in 1961 to 
8~fo in 196}. or these loan issues, nearly half (48%) were direct - i.e., 
private placings (minimwr. 34% maximum 67%), (Securities and Exchange 
Commission data, quoted Federal neserve Bank of Cleveland 'Economic 
:eview' }~ 1965). And of course, all instalment debt is essentially 
a private placing, So far as equity issues in the U.K. are concerned, 
see tlerrett et al ( 21 ) Table 4·9 p.841 some 45% of issues for new 
money were by placinge, The average size of such issues was much smaller 
than for public issues etc. and it ie impossible to say whether the ohoic~ 
of placing as the issuing method was the suggestion of issuing house or 
client. Finally, it is hard to believe that the market conventions of 
New York or London are particularly :relevo.nt to the gigantic end 
individualistic fund-raising operations on the Euro-Dollar marketl 
all of which are essentially direct placings. 
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in the Companies Acts or specified in many Articles of Association upon 

the borrowing powers of Directors). Under the pressure of Corporation 

Tax, the London market has been induced to accept an enormous increase 

in gearing ratios in the last three years, without so llillCh as a llil1rllillro 

It would be convenient for financial theory if one could with conviction 

argo.1e that the relative conservatism of pre-1965 gearing ratios(l) was a 

reflection of an inadequate appreciation by U.K. shareholders of the 

principles of leverage (see footnote to Paee 194)s that the Corporation 

Tax-induced switch to loan stock has coincided with a new awareness of 

those principles - an awareness due in no small measure to the growing 

professionalism of shareholders(2}: and that 1968 saw some reaction 

against all but the very best loan issues(}) (and perhaps not even then -

vide the slight' discount on the Rolls Royce &l'/~ debenture issue in June 

1966) principally because this more professional market is now reaching 

a self-imposed limit of risk acceptance where by risk is meant financial 

risk evidenced by capital gearing, 

'I'hi.s thesis is attractive, but not capable of proof. Traditional 

cost-of-capital analysis posits a U-shaped average cost-of-capital curve, 

with the 'upturn' of the curve principally the result of an increase in 

(1) Approximately 25;;'. for quoted compll!lies (:B,of T. Statistics in 
"Financial Statistics", li,l1,S~O. l-7a.rch 1968) based on a sample of 
1,720 quoted companies in manufacturing and distribution industries. 
See Page 179 of this present text for a definition of gearing, 

. Using a measure of gearing based, effectively, on prior charges 
cover, Singh,& \-lhittington ( 29 ) produce statistics which average 
out at 8,4;& gearing for 1946-60 in respect or 354 companies in 
engineering, food, clothing and tobacco. In respect of the low 
geared companies used as Sample A. in this present text (ppl76 et.seqo); 
the ratio of gearing as defined in this text to gearing defined by 
prior charees cover is approximately 1,6 to 1,6, Applied to Singh & 
Whittington 's data., this gives a gearing or 1}.5% for their sample to 1 

compare with the 25% in the :B.or T. sample. . 
1 

(2) Hore accurately, to the growing investment importance of professional ~ 
management of institutional funds: estimated at anywhere between 25% 
and 60'/o of typical company equity investment in the chemical and · . 

· ·· · engineering industries, C/f the estimate of 32% of all quoted industrial 
equities at the end of 1966, quoted in the Times, l8th.September 1968. 
As institutional investment tends to be selective in favour of growth 
companies, the % investment in companies in which such investment is 
to be found would exceed }2% on average. 

(3) Loan capital issues in the first quarter of 1968 were the lowest in 
any quarter for the past four years I and for the fourth quarter or 1967' 
were the lowest for that quarter for the past three years. :But it is 
deblo-tabl.<.t whether this does not more reflect a reluctance by industry 
to offer, rather than by the market to accept, new loan capital. 
Some recovery is discernible in the l11dland Ea.nk figures of new 
money issues in the second quarter of 1968 but it is noticeable that 
that same quarter saw a sharp upturn in new equity issues. 
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the equity yield as risk-aversive shareholders move out of an overly 

geared situation, Any casual observation of the London stock market 

over the last two years indicates tha;t an economic freeze, a shortage 

of new_issues and a shortage or current equity induced by capital gains 

tax; and more latterly take-over speculation; will in their different 
ways far outweigh such subtle considerations as the risk implications 
or capital structure.(!) 

Section 3. A Statistical Test of Optimalitv 

Something of this sort of overwhelming reaction to such cruder 

influences is moderately discernible in the following data. The 

argument is based upon the assumption that aversion to f'in'Lncial risk -

as evidenced by shareholder reaction a.:,"'l.inst immoderate gearing - is 
most to be expected in situations of some considerable business risk. 

While discussion of the consequent effect upon the cost of capital to 

the firm is usually conducted in terms of variations within different 

'industries' - where the classification is almost always in terms of 

degree of business risk subsumed in technology or in market served -
at one point of time; there seems to be no reason why the usual 

arguments advanced. would not be valid for variations ac:oss different 
times for one set of 1industries•.(2)(3). 

With the benefit or hindsight, we can express a:rry one or any few 

years as. containing more business risk than some other year or years. 

The increase in business risk will, generally, be some function of the 

chant:;e in economic climate between the relevant periods. l{e are not 

· (1) Gordon ( 61 ) (lV- Conclusions) accepts that one interpretation of a 
lack of si6Dificant negative correlation between his 'excess-security 
variable' (a devised measure of gearing in excess of a norm) and 
investment is that "corporations do not behave as if they wish to 
maintain or restore some level of security considered satisfactory" 
(p.617). 

(2) 1he classical presentation of this fundamental tenet or traditional 
cost-of-capital analysis is to be found in Schwartz ( 82 ), A usefUl 
summary containing specific a:rcument on this point is to be found 
in Solomon ( 30 ) Chap,8, The relationship of the present argument 
to ;-lodigliani & Miller, 'Proposition Il.' (74) is discussed later 
in this Section. 

(3) A recent and not too dissimilar piece of empirical research 
implicitly using the same argument as is used above arrives at 
much the same sort or conclusions. C/f Samuels (81). 



h&re concerned to argu.e whether or not different 'industries' will 

react more or less sharply to such changesa we simply hypothesize 

that, in a. year or dstlation, nearly all 'industries' are at greater 

bw!iness tisk than in a year of refla. tion. 1964 was a. year of 

trnnsition, but with l3ank Rate at 5;~ until the end of Hovember, can 

reasonably be termed a. low risk year, with industry still optimistic 

after the 1962 reflation policies, 1966~67 was plainly a difficult 

year for largs sectors of industry - it seems superfluous to quote 

supportive data - and so can fairly be termed a high risk year. It 
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is of considerable relevance to the ensuing argument that 1964 was 

the last year before the inducement for the use of loan capital was 

promoted by Corporation Tax, if we ass·ume that about six months would 

be required before the lesson sank in and the necessar,y steps could 

bs taken. Dy comparlson 1966~67 was probably the year when 

ma.na.gerial reaction to tl'.e.t inducement came into, as it were, i'ull 

flower. Uaptial issues by quoted companies (industrial and 

commercial) were 1 

TADL.Ii: 1. (millions or ~ounda) 
~ Ordy Shares Pref, Shares Loan Ca~ital '.l!otal Loan as 5~ of Total, 

1963 118.3 10.0 206.3 334.6 62% 
1964 157.6 7.5 247.1 412.2 60% 
1965 62.7 ( 14.3) 359.1 407.5 88~ 

1966 12~.4 24.0. 427.4 574.8 75% 
1967 61.1 ( 2.4) 352.1 410.8 86% 

{Source I Financial Statistics - li,!1,S,O. 
are retirements of capital). 

Ha.rch 1968, Bracketed figures 

It would seem appropriate to examine 1964 and 1966~67 data to 

discover shareholder reaction, as evidenced by ordina.r,y share price 

movements, to the change in 'business risk' in these two years, for 

different capital structures, !·lore specifically as the yield on 

ordina.r,y shares is commonly accepted as at any rate one of the elements 

of cost of capital, it might be instructive to look more closely at 

ohanees in the earnings yield. 

('l'he argument is ~ concerned with measuring changes in costs of 

capital as a function of different gearillB'S• It is concerned with 

discoverillB' if movements in one important element of the cost of 
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capital are sufficiently consistent with~hypothesis of that 

function to sustain belief that some more-or-less subtle cost of 

capital/gearing relationship does exist, of whatever nature. It 

therefore seems a mere sophistry to arg11e whethe,r dividend yield or 

earnings yield should be used. This reminder of the quite imprecise 

purpose and nature of the analysis now to be carried out, is necessary 

in face of some of the more exciting conclusions it will seem -

fallaciously - to permit to be drawn). 

Two samples, each of 25 publicly-quoted companies(l), were drawn 

in respect of the financial year ending in 1964. ('l'o the extent that 

for some of the 'companies, the accounting year ended variously between 

Harch and SeptemberJ .the periods could perhaps be better described as 

196}-4 and 1966-7. A simple average gives a sample year end of AUgllSt 

1964 for sample A and January 1967 for sample D).(2) 

Sample A consisted of 25 companies which were 'low-geared' in 1964 
but which had incre!l.lled the gearing of their capital structure by 

December 1966. Sample B consisted of 25 companies which were already 

•moderately' or 'heavily' geared in 1964 but which nevertheless had 

increased their gearing yet further by December 1966. In summary, 

each Sample contained! 

TABLE 2. Ho.of I<'ims 

Sample A. Sample B. 

5 Construction and Construction Supplies 

Electrical and/or tr.echanioal Engineering 

l!Ubber, Chemicals and Plastics 

Paper and Textiles'·· 

Shoes and Clothing 

Food, Drink and Tobacco 

Services and Distribution· 

(*) Includes one company - Rank 
· Or~isation -with substantial 

eng:jnoer1ng interen+s, 

5 
11 

3 
1 

-
4 
1 

li 

7 
} 

l 

2 

' ...A.* 
~ 

(l) 

(2) 

Source: Hoodies Investors Handbook. Details of the firms are given 
in Appendix lV • 
11964'• accounting years ending l"carch-December 1964. Thus, some 
companies include 9 months of 1963 and three of 1964: etc. 
11966•a accounting years ending September 1966 - September 1967. 
'l'he same delayed time effect accrues. This period was chosen 
because the Index of l'ianufacturing Production besan to fall away 
in the last quarter of 1966. The Times Industrial Share Index 
was at a four-year low in Hovember 19669 and had improved but 
11 ttle at Febrna:ey 19g7. 
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'Gearing' was measured by the % of preference capital plus long-ter.:u 

loan stook to 'equity' - i.e •• ordinary capital :rlus capital and free 

revenue reserveo. Bank overdrafts; and taxation reserves or deferred 

liabilities; were not included. 1~e frequency of scrip issues in tha 

period indicated that distributable reservee could be regarded as 

tantamount to ordinary shares, ar!d so must be included in the 

denominator of the gearing ratio. 'Low geared' was taken as a capital 

structure containing 20% or less gearing as defined. 

•% Earning to Ordinary' was adjusted for scrip or other issues 

as necessary. Share prices (an average of the years low and his,U 

prices) and 'net assets per ordinary share' were adjusted so as to be 

capable of expression in terms of a standard 10/- share: this was done 

so that comparable % increases or decreases could be deduced, and so 

as to be able to compare 'earning yields'. The 'per firm' averages are 

simple, umreir;hted data. (l) It is not claimed that the Samples used 

are random - indeed, the selection criteria involved some rather 

laborious searching: but it~ claimed that the twin criteria of a 

specific gearing range in 1964 and a significant increase therein by 

December 1966 so reduced the population of aoceptable.oompanies that 

the Samples are quite representative for the restricted purposes on 

hand. Upwards of 500 companies were examined. About lOO satisfied 

the requirements of category A, and about 80 the requirements of 

category J3. The balance were largely 'low-geared' compariies in both 

periods - having typically between lo% and 20% gearing; with 

relatively few 'moderately' or 'high' geared companies which either 

reooined unchar.ged or in some few oases reduced their gearing between 

the two periods. It was most discernible that companies with 

substantial gearing in the earlier period apparantly found it easier 

or more internally acceptable to increase that gearing in the second 

period. 

(1) That is, data for each firm is. given equal weighting regardless of 
the size of the firm, as a conscious decision of analytical method. 
The reminder on Page 177 of the purpose of the exercise is 
recalled. We are concerned to observe a result which will 
indirectly reflect the number of times a thing happens, rather 
than by how much it happens. Nevertheless, some bias in the 
comparisons is still possible! given that there is an inverse and 
significant correlation between size of £irm and share price 
variability. See !Iaskel Ileriishay { 41 ) • 
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The results of the a.nit.lysia are given in the,following Tables: 

TABLE 3a 

CAPIT.~ STRUCTURES. 126A & 1266L6z. 
Averau:e of 50 U.Y.. Industrial Companies. 

1964 1966/67 
Sample Equity Prior Total Gearing Equity Prior Total 

Capital Capital 

A(25 firms £40.:3 £ 4·3 .£44.6 9 7" ' • 'IJ £46.7 £14.0 £60.7 
B(25 firms 29.3 11.4 40.7 42.1% 35.2 22.7 57·9 
B adj. 30.2 11.9 42.1 46.6% 36.2 23.5 59·1 

Notes. 

1• Sample D contained 2 firms - Butlins and Thorn Electric - whose 

per share earnings were very significantly in excess of other 

companies in the Sample, and whose share prices com:nanded 

exceptionally high premiums over the underlying asset values. 
I 

An adjustment, excluding these two firms, is therefore made to 

Sample B. 
2. £ -millionS or c•s. 

3. Gearing is an unweighted average of the individual gearing 

percentage of each firm in the Sample. 

4• Fortuitously, the f'inancial size of' the average firm in all 

Samples is much the samea and, contrary to what might bs 

expected, the dispersions of the two principal Sa.mples are . 

net very different. ~be coef'ficients of variation are, 
(from sa , sb ) --

!221 1966/61 
Size Gearine; ·s1:1:e Geari!!fl: 

Sa.mple A 1.04 0.51 o.a6 0.42 
Sample :B 1.15 0.43 1.04 0.27 
(The adjustment to Sample B does not materially 

alter the coef'ficients). 

Gearing 

34.5% 
69.2% 
10.Z;t 



Corn.'llent 

Only in respect of comparative 1966/7 gearings are the 

dispersions significantly different. (F~tests on size for 

both years.and on gearing for 1964 are significant only 

beyond the 101o level). The significant difference in the 

1964 gearing dispersion is not unexpected, It is a 
function of the sharp contraction in Sample B in the 1966/7 

gearing, which induces speculation as to whether there is 

not some (verJ high) upper level beyond which firms are 

either not willing or not able to proceed; such as the 

point fixed by regulation of directors' borrowing powers. 

This point becomes fUndamental in the later discussion. 
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'rhe increase in the financial size in both Samples is around £16-17 

million; composed of some £6 million equity and £10-11 million prior 
capital, very largely long-term debt.(l) The proportion of the 

increase in total capital mde up of lonz-term debt (62}~) is somewhat 
less than that for industrial and commercial quoted companies as a 

whole (7~t of the increase in 1966/7 - See Paee 177 ). It is still 
something of the same order, and so seems reasonably representative. 

The average increase in gearing in both Sa.."lJlles (24% in Sample A and 

27~1. in Sample B) is satisfyingly similar. 'l'he extent of the increase 

in gearing when taken in conjunction with the smallness of the increase 

in the equity capital base is surprising! not so much from the point 

of view of the companies involved as from the evident unperturbed 

acquiescence of the shareholders. 

(1) Four companies in Sa.I:lple A - Carrington & Dewhurst; iloss Group; 
Albright & Wilson; Delta :'letal - increased significantly their 
preference capital. In both Samples, two-thirds of the increase 

in equity consisted of increases in retained profits. 
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TABLE 3b 
' '' \ . 

Sit~RE PIUCES1 EARl'UN'GS & ASSET SUPPO<n'. 1264 & l266L6z. 
f.veru{;! of' 20 U.K. Industrial Comnanies. 

1964 

Sample. Share Earnings Asset Val. 
Price to Ordy, of Share 

A 29/5}d 20.op 17/Bd 
l3 42/ll~ 27.5% 22/5~ 
Badj 34/4 24.6% 21/10 

(* eft note (l) to Table 3a.) 
Notes. 

Price/ 
Asset 
Ratio 

1.7 
1,9* 
1.6 

1966/67 

Share l:arnings. Asset Val. 
Price to Ordy. of Share 

. 

26/2~d 20.'1% 20/9d 

38/2 22.3% 25/l 

31/ll 18.3%_ 24/-~ .. 

Price/ 
Asset 
~a.tio 

1.3 
1.5 

1.3 

1. Prices and asset values a.re in terms of a standardised share of 

10/-d. par value. 
2. Asset values are at balance sheet values, after full satisfaction 

of prior_claimss and are accordingly subject to accounting 
valuation conventions. 

Comment 

The average fall in share prices (Oct.l966/Sept.l967 compared with 

Jan,fDec.l964) is reported as1 

F.T. -Actuaries '500 Industrial's 

F.T. - Index of Ordinary Shares! 
'Times' Index of Industrial 

Ordinary Shares - (Large coys.)s 

a fall of 61~ 

a fall of 4t% 

a. fall or 7 o3% 
which rna.y be averagely expressed as a fall of (if,. The fall in the price 
of shares in Sample A at 11.5~ is .almost twice this 'national average' 

and that for Sample ll (una.djusted) at 13?~ is similarly highs but for 
Sample D {adjusted) the fall of 7% is quite close to this •average•. 

In some sense, the fall of 6% in share prices can be said to 

reflect in considerable measure the sharp reaction in elUl-reholder 
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expectations to the freeze of the Autumn of 1966,(l) This reaction 

was soon overtaken (from Sept.l967) by the part-euphoric, part 

stock-shortage induced price rise which has continued since that latter 

date. It would therefore seem reasonable to ascribe this amount of fall 

in share price to factors quite unconnected with the individual firms 

which make up Samples A, and D, In the next Table, these are corrected 

accordingly, 

If Sample B is col:lpa.red with Sample A, there is some mild evidence 

of a leverage effect in the data for '1;arning's to Ordinary'. This is 

positive for 19641 and (as would be expected in a difficult year) 

negative for 1966/7'- negative, that is, in the sense of a 15% 

reduction in earnings to ordinary for Sample D (25% reduction for 

Sample :B,adj,); compare4 with a. srnall (3%)increase for Sample A. This 

appearance of financial risk is opportune for this argument, 

The price-asset ratios for Sample A and D,adj. are in accordance 

with general expectations for U.K. industry; -being somewhat low for 

1966/7 as a result of a general price depression noted above, The 

absolute increase in underlying asset values is strikingly similar 

across all Samples, but is in excess of the average growth of assets 

per company indicated by the B.O.T, samples of around 1900 companies. 

TABLE !1• 

GEAai!IG AND EAR!IINGS YIELDS, 1264 & 1266L6z. 

Avera~ of !jO U,K, Industrial Com2anies, 

Samde A. Sa:nple B. Sample B,ad.i, 
1964 1966/7 1964 1966/7 1964 1966/7 

Gearing 9.7% 34·51- 42,17t 69.2'fo 46.6% 10.2'/o 
Share Price 29/Sn<t 27/9d* 42/llh~ 40./5d* 34/4d 33/9d* 

..• I 

Earnings Yield 

-f!lctua.l 6.8% 1.9}~ 6 4'" . ~~ s.S% 7 .z;~ 5.7% 

-Adjusted 7.5'% 5.5% 5o4% 

( * 196617 Share _prices ad.iusted · by 6/> g-eneral market reaction factor}, 
(1} The ~'-':C.- Actuaries '500 Industrial' Index reveals a 13/o increase 1n the 

ea.t'IIings yield on Ordinary shares in the same period. The F.T. Index of 
Ordinary Industrial shares give a 1% increase 1n the same J,tield for that 
period. At any rate, the price adjustment was excessive in terms or 
eal'IIings results, and must have reflected a basic market readjustment 
to the national economic situation, 

-. 
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The change in earnings yield as adjusted for the reaction factor was: 

Sample A: an increase of approximately lO;i 

Sample B: a decrease of approximately 14;t, 

Stllllpl& Bl a decrease of approximately 25;,~ 
adj. 

all three results being against absolute increases in gearing of 

approximately the same extent, 

(over the same period, and making the same market reaction adjustment, 

the, 'national' earnings yield varied between a 7~ increase (F,T, -

Actuaries 500 Index) and a 5% decrease (F,T, Ordinary Share Prices 

Index): a very inconclusive situation, The nature and size of the 

Sample firms lends intuitive support to a belief that the F,T, -

Actuaries 500 is here the more comparable Index, but no immediate 

indication of the change, i! any, in gearing of the firms comprised 

in the Index is available, Some rather specious manipulation of the 

B,O,T, data published in the Tables "Balance Sheet Summaries of 

, Quoted Industrial Companies", "Appropriation Accounts of r::uoted 

Industrial Companies" and "Capital Issues" in the January 1967 and 

April 1968 issues of 'Financial Statistics' indicates that by the end 

, of 1966, gearing had increased 'nationally' by something like 8-ll%. 

This of course allows for the very large number of industrial companies 

which still are not significantly, if at all, geared: and is measured 

at too early a date for the full increase in gearing - as the Balance 

Sheets of many companies would still be outstanding for the purposes 

of these statistics). 

Inasmuchas both Samples A.and B. are mixed in tenos of 'Industries' 

(however defined); it may be pertinent to ask whether the heterogeneity 

of the one is so vastly different from that of the other, that in this 

lies the cause of the difference in the movements of earnings yields, 

Intuition and formal theory unite in ascribing any such causation to 

one principal factor- risk,(l) 

'rhe 'industry' composition of the Samples is set out in Table 2. 

Casual inspection reveals that the only real differences between them 

lie in the greater 'engineering' content of Sample A and the greater 

'shoes and clothing' and 'services and distribution' content of Sample B, 

(1) Size of firm is ruled out by footnote 4 to Table 3a. 
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Examination of the individual firms in each Sample thro~TB up the 

presence in Sample B of three 'engineering' firms which might be said 

to be exceptional~ exposed to the vagaries of the capital goods 

market - AEI, Cammell Laird and Sheepbridge Engineering - compared 

with one such firm (Hawker Siddeley) in Sample A. JJut are EHI and 

Them (Sample D) more or less risk-free than Parkinson-Cowan and 

Plessey (Sample A)? The generally lower rate of retum (earnings 

before interest and taxation) on net assets discovered by Singh & 
vlhittington (op.cit., Table 240) for the 'clothing and footwear' 

industry 1954-60: together with the wider dispersion of those results! 

both compared with several other industries and a general industrial 

average, indicates a tentative conclusion that a slightly higher risk 

element might attach to Sample D accordingly. (But Table 2.l~b in the 

same work implies that the market did not necessari~ agree in 1960 as 

the market value/book value 'valuation ratio' has increased relative 

to the 'all industry' figure). Yet, taking into account the probable 

variability of earnings of such 'service' firms as Butlins and Rank, 

there is still a predisposition to believe that Sample D is slightly 

the more risky. 

Some further support - albeit not too reliable - to the 

conclusions so far derived is given by the application of 'risk factors' 

developed by Econtel Ltd.(l) Based on nearly 600 U.K. quoted companies, 

these are calculated fromt 

let rj • average annual GRO'tll'll in 'earnings yield to Ordinary' for 

a sample of firms in industry 1 j ' (defined principally by 

product or market) realised in 196o-65. 

let r • the ·same, but for the "total population" of 600 firms. 

let qj • average annual LBVEL of 'earnings yield' for a sample 

of firms within industry 1 j 1 realised in 1955-60. 

let 'if • the same, but for the "total population" of 600 firms. 

let Q.. • the reguired average annual LEVEL of 'earnings yield' for 
J 

1955-60 in industry 'j'; where: 

Qj. rj ;. 1:1:· r 

(1) ":fisk Factors in British Industry" (Factual Series Ho.3): ECONTEL 
:lESEAHCll LTD. London 1967. The factors range from 0.5 - 2.5 
approximately; with a mean of 1.0. 
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i.e., the reguired yield is that which, with the benefit 

of hindsight of realised growth in yields in the industry 

during 1960-65r ought to have applied during 1955-60 if 

'overall 600 averace performance' were to be achieved in 

1960-65. The explicit use of this '600 averaee' as a 

touch-stone .is that 'very safe' and 'very risky' industries 

.will thus tend to cancel out somewhat, so that the averaee 

is representative of a sort of norm, 

then zj -the 'risk factor' for industry 'J' given by 

~ a actual 1955-60 yield 

Qj required 1955-60 yield 

If Z>l,O, then in 1955-601 either estimates of 1960-65 growth rates 

were too low ('error') or, if there was no 'error' were discounted by 

some risk factor attached peculiarly to the industry, l:ssentially, 

for such industries, ordinary shares were on avers~ under-valued in 

1955-60, ~en opposite and symmetrical interpretation applies if 

Z < 1,0, It is argued that wrong estimates or 'error' could apply only 

to the individual firm1 and that by restricting the risk factors to the 

average of several firms in an industry, 'errors' will tend to cancel 

out, leaving Z as a 'fair measure of industrial risk, (Econtel recognises in 

several instances that this just does not appear to have accrued. They 

also point out that Z will have different values if calculated as between 

other periods - so that the present application to 1964 and 1966-67 data 

is suspect), 

However imprecise ,this measure may be, it somewhat uniquely 

attempts to measure the extent to which industrial risk modifies 

expectations of earnings1 and so is clearly within the context of the 

present argument, · Accordingly, it is applied to Samples A and B. 

· in the following! 
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TABLE 5o 

IN'I'ER-SAl<lPIE RISX CQ?.lPAHISON, 

Industry· 'Bcontel' Number of Firms 

Hisk Factor Sample A. Sample B, 

Construction & Construction Supplies 

Food 

Engineering 

Ilubber 

Che!llcals 

Paper 

Textiles 

Footwear 

Entertainment -
-Cinema 

-General 

Transport 

Stores 

1.20 

1.11 
0,90 
1.25 

0.75 
0.76 
1.37 
0.94 

1.48 
2.13 

1.07 
2.49 

5 
4 

11 

3 

1 

1 

(Classification of firms to an 'industry' is identical with the 

classification used by 'Econtel' fpr the same firms). 

AVERAGE 'HISK' 

STMIDAllJl lEVIATION of Samples 

est, POPUL~TION STD,DSV, 

(from 

0.98 
0.194 

5 
3 
7 
1 
2 

1 

2 

1 

1 

1 

1 -

1.06 

0.255 

Sa(lla- i) + Sb(Nb - 1) 

(Iia + Nb) - 2 
.. 0.224 

SIGNIFICA!WE 

(frOm 
-

t• A - :B 2,__ __ _ 

jt +-A 
a Nb 

t .;. o.oa • 5.56 
Oo0144 

which is significant at the 6.1% level 



VARIANCE: 
(from 

F • 0,065 • lr75 
0.037 

which is si~ficant at the 19% level onli 
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On average, Sample :B is the more risky; and from the •t• - test, very 

significantly so. Yet 'B' is the Sample for which yield reduces on an 

increase in gearing, There is. a fair presumption that the observed 

movements in earnings yield are not caused by differences in risk 

between the Samples, 

In detail, these movements are: an increase in earnings yield when 

gearing increases from a. small to a. moderate level, and a decrease in 

yield when gearin~ moves from a moderate to a very high level, Does 

this conform to !my established theory of the affect of gearing on the 

cost of capital? · 

•••••••••••• 

Section 4. The"Eguiva.lent Risk Class" Assumption 

It certainly does not conform to the 'traditional' theory of a 

U-shaped equity yield curve. The observed curve is~ -shaped and as 

suoh conforms to the logioa.l implications, at higher levels of gearing, 

to the !1odigliani-Miller "Proposition U", viZI 

"The expected 'yield of a. share of stock is equal to the 

appropriate capitalisation rate 'k' for a pure equity 

stream in the relevant class, plus a. premium related to 

financial risk equal to the debt-to-equity ratio times 

the spread between 'k' and the rate of interest on loan 
stock"(l) 

This can be expressed as: 

e • k + ( 1-t )( k - r) !! (my symbols) 
E 

this being equation 12(c) of the 1963 'correction' article: where 

(1) l1odigliani & 11iller ( 74 ) Subsequent argument is based also on 
the same authors, ( 77 ) and (' 78 ) • 



e • earnines yield to equity 

k • a capitalisation rate of a mixed uncertain equity 

earning stream plus a certain debt earning stream 
t • rate of company taXation 

r • capitalisation rate of a certain debt earning stream 

L - market value of the company's loan capital 

E • market value of the company's equity 
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(A brief commentar,y on this expression, relating especially to 

'k' , a.pp:eara in Appendix I ) • 

Several writers(l) have drawn attention to the possibility that, 

according to this formulation it is possible for the earnings yield 

first to increase as gearing increases and then to decrease as gearing 

becomes so great. that a correspondingly high rate of interest payable 
on such a large quantity of loan stock turns the fraction (k-r) into 

a negative quantity. !iobicheck & J.lyers contend that in practice this 

is not possible, as it would involve a marginal earnings yield on debt 

in excess of the marginal earnin.,oos yield on equitya which they conceive 

to be impossible given that debt, in addition, will even at the margin 
enjoy the security of prior rights over equity. But even given the 

trade-off between future capital gain and current income that a high 

level or personal taxation engenders, a reverse yield or this nature 

is not at all impossible. The mean redemption yield on industrial 

equities has on several occasions during the frenetic increase in 

share prices in 1968-69 fallen below that of first-class 
industrial debentures.<2) · 

On the other hand, it is not at all clear that in fact interest 
rates do increase as additional amounts of loan capital are sought. 

(1) e.g., Solomon, "Leverage and the Cost of Capital" Journal of Finance, 
!·lay 1963; -::lobicheck & ~ers ( 25 ); Darges ( 4. ). 

(2) e.g., On lOth.December 1968, the Times Index reported a 4.68,1> 
earnings yield on ordinar,y shares and a 7.12% flat yield on 
debentures. Given 3D% capital gains tax, this implies a prospective 
75% increase in the general level of share prices before the 
combined income yield and capital gain on ordinary is equal to the 
flat yield on debentures. It is significant that the ·Sunday Times" 
of the.l5th.December was able to report a sample of 15 convertible 
loan stocks which offered a cheaper way into equities than by open 
share purchases. 



.A:ay empirical investigation'would have to make some quantifying 

estimate of the effect on •true' interest costs of alterations in 

priority between different tranches of loan capita+, of restrictions 
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on yet fUrther capital-raising operations specifically attached to the 

present new instalment etc~ But this apart, a Casual examnation of 

no~l interest rates attaching to the several incremental. loan 

capitals raised by a dozen highly-geared major U.K. companies between 

1962-1967 indicated that the increase in coupon rates for nine of those 

companies was .!!!!!!. (end in several cases considerably less). than the 

. increase in the market yield on 20-year:bonds in the same period. 

Insoi'ar as that yield rei'lects medium tart:~ interest rate·~ changes in 

the economy as a whole, unrelated to any changing risk pattern in 

an individual. company:, for these companies, 'i 1 was not an increasing 

:f'mnction of 'L'. 

It is mora to the point that, as 'k' is an average capitalisation 
' 

,rate, one of whose constituents is 'i'; then there, must arise the 

par9.dox .or a sharp increaoe in the value of 'i' accruing to a small 

enough base or 'L' such that 'k' is not much increased: for. 

where 

k • (w.e,w .i); 
W a (i,L), 

lfevertheless it must be asked whether the i'oregoing Sample analysis 

does not in fact demonstrate that the equity earnings yield can reduce, 

as an adjusted-i'or-ta.x Proposition n might seem to indicate. The 

answer must surely be - not in terms or that Propo(\ition. In 

developing the argument which leads to Proposition II, l1iller & 

MoSigliani say(l) 1 

"We shall assume tha.t i'irms can be divided into equivalent 

return classes, such that the return on the sha.res issued 

by any i'irm in any given class is proportional to ....... . 

the return on the shares issued by any other firm in the · 

same class, •••••• Dy taking the ratio of the return to 

the expected return, the probability distribution or that 

ratio is identical !'or all shares in the class" 

(1) Mbd.igJ:ianio&iJ{l.ller ( 74 ),p.l54· But c/t p.l55 for a somewhat 
dvgillatic association of return with technology and/or product. 



The "equivalent class" concept is thua basic to Proposition II and 

is defined in terms of profits, not in terms of technology, of 

products or of markets. An "equivalent class" is one in which all 

the constituent firms enjoy in common(!) the same probability 

distribution of values for the coefficient! 

Achieved return for total assets 
Expected return from total assets 

In the no.ture of market preference for the larger company( 2) some 

modification in terms of the size of the return is necessary! the 

more so in that the expected retum is the mean of a probability 

distribution, and that the uncertainty implicit in the 

relationship of an actual parameter value to a narrow range of 

probable val)les of that para:neter is very different from the 

situation where the range of probable values is wide - even though 

the distribution means be identical. 

It is thus possible to borrow from Barges(~) the concept or a 

coerficientl 
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standard deviation of achieved from averaBe expected return to total assets 
average expected return to total assets 

and stipulate an "equiValent class" as in one in which all constituent 

firms enjoy a probability distribu'tion or values for this coefficient 

of variability of earnings 'in common.(4) ~t as this measure defies 
(1) And, as expectations change, presumably both at any one moment and for 

1\11 time. I confess to scepticism as to the existence of such a degree 
of contiriuing uniformity in mass money market psychology! but on the 
other hand this is one of several points on which Miller k Modigliani 
are less than chrystal clear. C/f their "1leply" ( 75 ) p.iSS· 

(2) Benishay ( 41 ). The point here is that the larger company is 
expected to have t!te more stable income in terms of dispersion about 
a 1:1ean. 

(~) Barges ( 4 ' ) Chap.2. 

(4) Barges further argues that, as ac,tual equity earnir..;s are exposed to 
greater variability about a mean in a highly geared situation, the 
"equivalent class" IIIUSt employ a fairly high homogeneity of capital 
structure in its member firms. nut in the paragraph prior to that 
quoted above, Hiller & llodigliani e~1 

" •••• the uncertainty (of expectation) attaches to the mean value over 
time of the stream of profits and should not be confused with 
variability over time of the successive elements of that stream ••••• 
the elements of a stream can be variable even though known with 
certainty." 

Once again the authors are less than clear1 but it seems to be implied 
that they regard this capital-structure effect as one of quantifiable 
~within the total range of uncertain total asset income -

"the effect of variability ••••••• is atbest a second-order one". 
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really meaningful quantification so long as the only method of evaluating 

expectations is to extrapolate (however subject to qualification) from 

those sa.me achieved results to which they a.re to be related! a pro:xy 

measure must be sought. Given an emphasis on total asset return and 

on the uncertainty which must attach to forward projections of that 

return; (and to the equity earnings derivable from that return, which 

Miller & 11odigliani seem to see (l) as risk capable of being mentally 

quantified by the shareholder as secondary derivatives from his primary 

uncertain expectations of. total asset earnings); the most approximate 

. measure must be that of 'industry', as reflecting the business 

environmental risk which must be a large element in profit 

uncertainties. The industry classification used by 11iller & Hodigliani, 

and of others after them is seldom really clear as between product, 

technology or market - but this is perhaps endemic in so nebulous a 

concept. iiy own preference would be in terms of ll'.arket, inasmuch as 

this nust be the. ultimate determinant of just ~that risk a business 

faces. 

1'his translation of the definition of "equivalent cla.,s" from profit 

terms to industry te~q has been accepted, generally, in a remarkably 

uncritical way.(2) One of the features of empirical work in this field 

is the disappointing lac!~ of clear cut, statistically highly 

sicnificant support or repudiation of the various arguments. The 

a priori conclusion that in the main investors 'buy' individual 

companies and man~~cments rather than economic a&~lomerations often 

seems inescapable; and lends support to the. concept of a class of 

firms correlated by profit potential >rith little or no regard as to 

what they make, how they make it, or to whom they sell it. !lore 

sophisticatedly, the substitution of industrial for profit-potential 

classification is defended in terms of the supposed common variability 

of earnings (total or equity) to be found within an industry, 

(1) The point i;; \fell illustrated in the previous footnote , 

(2) See, for eXll.lllple, >1.V.Johnson ( 65 ). For one hesita.nt moment 
in mid-argument Johnson queries his own usage. J3y contrast, 
J. F'. ·,:eston is ,;ell m;are of the limitations implicit in this 
ascumption - see ( 92 ). 



Thus, \Jip:pern {l), 

"The assumption that firms within the same industry are 

subject to e1uivalent degrees of basic business uncertainty 

is widely employed in financial theory and underlies many 

of the approaches to valuation in the security analysis 

literature, The principal area in which this assumption 

is used, and is of major importance, is the study of the 

.. effects of capital structure on the cost of capital,.,,. 

A measure of the cyclical variability of past earnings is 

the most widely-used basis from which influences are drawn 

regarding the uncertainty of the receipt of future earnings" 

Over fai;t•ly small samples and using analysis of variance 

techniques, Wippern does n2l find statistically significant different 

earnings variability as between the eight industries sampled ~J him: 

industries be±ngclassified on a product basis. He concludes: 
/. . . 

?"• ,,industry groups do not provide an adequate basis on 
/ 

,/·which to insure (sio) homogeneity of basic business 

uncertainty", 

The samples used in this present text certainly do not enjoy a 

Barges-type homogeneity of capital structure. The coefficients of 

variation of gearing cin Page 180, while not' excessive, are surely high 

enough to demonstrate that even for Sample B in 1966-67 this condition· 

is not sufficiently well met. And examination, albeit by inspection 

only, of earning variability indicates that the Samples are not 

"equivalent classes" on that basis, '!:here remains the questiom are 

the Samples "equi'V§lent classes" by the test of the Econtel risk factors? 

It cari be seen from Table 5 that the •t•-test indicates that the 

Samples are not from the·seme'risk populations'; they are not all from 

)l) U,F,Wip:pem ( 95 ): who lists Hirschleifer & 11arkowitz in 
support of his contentiOil concerning earnings variability, To 
these could be added Gordon(59,60) and Banishay ( 41 ), It~is 
of interest to note that immediately after the passage quoted, 
W'ippem comments that the degree of total earnings variability 
is often a constraint upon the amount of gearing a firm can 
safely undertake! and that a principal undesirable effect of 
financial leverage is that it increases the potential vari. abilit¥ 
of equity earnings. This is essentially Barges point in note {4) 
Page 191- and indeed one suspects ~lip:pem of having Barges in 
mind. But, if the cost of ca~ital/capital gearing relationship 
is a function of "equivalent ~industrial classes" 1 yet those 
same classes are a function of gearing! this argument is circular. 



one common "equivalent class". The 1F1-test indicates however that 

the two estimates o£ variance are not significantly different, so 

that bias from range of risk does not exist. 

194 

It seems reasonable to conclude that the samples, not being of the 

same class, can •1ot be said to support or be explained by "Preposition n". 
In the context of this argument it would be illogical if they could, 

for the fundamental mechanism of "Preposition II" is stockholder 

arbitrage in response to changes in financial risk. It is precisely 

this acnsitivity which is now in doubt. ~~e U.K. stock market does 

not seem sufficiently sophisticated so far as non-institutional 

investors are concerned:(l) and the potentially greater awareness of 

the professional institutional investor is swamped by the cruder impact 

of the prices and incomes policy, devaluation, capital gains tax and 

a shortage of stock. 

•••••••••••• 

Section 5. The Limits to Debt Financing. 

At any rate for the present, longer-term plans of capital 

structure evidently need to be but little influenced by con~iderations 

of the effect of that structure on the cost of capital. ·'It follows 

that switching between debt and equity financing of- investments (as 

indicated to be optimal be the Tables), will not offend on. that score. 

But - assuming for the sake of the argument, a prolonged series of 

debt financings - does longer-term capital planning not so much 

prohibit as limit the easy switching from equity to debt? And is 

that limit imposed, not so much because of its impact on the cost of 

capital, but because of institutional constraints which are a function 

of security considerations? 

(l) Else why two articles on the effect of gearing on equity earnings -
'Investors Chronicle', 16th.Februar;y and lst.rarch 1968? And the 
recent*controversy between Sir F~ Kearton and the Chairman of 
the British Insurance Association {over the part pl~·ed by 
institutional investors in the Courtauld merger activities or 
recent months) indicates scepticism in some quarters concerning 
the efficiency and awareness of even professional investment 
managers. 

* mid-1968 



The principal constitutional restraint is embodied in many sets 

of Articles or Association, consisting of restrictions on the 
borrowing powers of Directors to (some) multiple of the total of 

issued capital plus free reserves. (Failing u~ch a specific 

restraint, the 1948 Companies Act imposes a limitation of equality 
or borrowing papers and issued capital plus reserves). It.is 

noteworthy that the inclusion of this restraint often seems quite 
automatic, with no real appreciation or the potential benefits as 

well as of the potential dangers ot gearing. 

Following Donaldson,(l) we can also note the constraint of the 

capacity to bear incremental cash flo'ls; regarding the servicing and 

redemption or debt as an immutable incremental negative cash flow, 
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This capacity, expressed in a more or less formally assessed cash flow 
projection, constitutes an ultimate limit to debt financing, if not 

pre-empted by the constitutional constraint. Rule or thumb or 

conventional gearing ratios1 BJld' prlo~-charges cover ratios; may 

become increasingly inadequate to set limits to the use or hire

purchase or leasing financing alternatives - the more so as the 

relatively unemphasised way in which these are dealt with in financial 
accounts may tend to diminish managerial awareness of their existence. (

2
) 

Without doubt this is the reason for the requirement of their partial 

disclosure under the 1967 Companies Act. One secondarr implication 
of the impact or the use or the Tables on medium and long-term 

financial planning may .be to heighten the need for the preparation 
of flexible cash budgets and to spell out the relative priorities 

or alternative discretionar,y outl~s such as dividends, ~.& D, sales 

promotion - and capital expenditure. l would submit that this is what is 
really meant by "market-acceptable levels" of debt: the question, not 

of total insolvency, but of adequate solvency ~ both absolutely, and 

oomPara.tively a69inst the competing claims of other discretionary 

outlays. Certainly it has been rrry experience that applications for 

overdraft facilities havo been the more sympathetically received when 

accompanied by a cash flow budget which set out clearly such priorities. 

In any event, a formal appreciation or existing immutable cash flow 
commitments, and the margin of safety accruing thereto, is an 

indispensable adjunct to the consideration of further debt financing -

(1) G.Donaldson ( 11 ). 

(2) Gant ( 57)1 Hamel & Thompson ( 63 ): Iancil & Anthony ( 08 ). Dut 
see Donaldson, op. cit ( 5o ) p.177 fo~ an unenthusiastic attitude 
towards formal lease capitalisation. 



as a measure both of the ca:oo.oity to take on i'urther debt commitments 

and the need to do so because of inadequate eguity resources. 
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In this sense, the easy movement from equity to debt financing 

induced by the use of the Tables lllaiY have to be curla.iled. llut 

planning the financins of capital expenditure projects is as much a 

part of ea pi tal expenditure budgeting as is the appraising of those 

same projects. Setting the limits of instalment and other forms of 

debt is no more than a. part of setting the shares of all appropriations 

of the net cash flow of the firm. The critical concept is that of the 
adequacy of that cash flow to sustain immutable oommitments.(l) For 

periods of time which are significant in terms of investment decisions, 

those liMits can be regarded as a. financial pargoeter. Given that no 

more than •c.x' can be assigned to servicing debt, then the problem 

is one of ranking projects in descending order of profitability! 

establishing the lowest-cost method of financing from the TablesJ and 
matching projects against debt capacity so as to maximise aggregate 

profitability and yet minimise aggregate cost of financing. Huoh of 

the subsequent argucent of this thesis is taken up with a model 

synthesising this dual requirement of profitability and financial 
a 

costa followed byjs~sted procedure to implement these requirements 

in a. practica.l,way. 

It is first necessary to make due acknowleda&~ent of other, more 

general restrictions on the use of debt finance. Analysis reveals 

that these are really no more than a somewhat specialised application 

of the concept of servicing-adequacy of cash i'lowt but they are of 

sufficient importance to warrant some separate comment. 

There may well be an institutional reaction against an excess 

of funded loan capital - by which is meant loan capital represented 
b,y a. formal, more or less negotiable long-dated instrument of debt 

acknowledgement. In terms of market operations this reaction is almost 

certainly no more than a. surfeit of fixed-interest stock in 

institutional portfolios. In terms of ad hoc fund-raising operations 

a.t the individual rim level, a. supportive equity base :!.s a normal 

pre-condition or lendintJ'. It will be arsued that this is not in any 

(1) The concept of the 'servicing-adequaoy'of cash flow' will be 
fqund to.be central tq much of the ensuing argument. 



way an oblique fbrm of capital gearing requirement, but that it is a 

highly condensed appreciation of the logio of limited liability. 

For the moment, the requirement is taken at'face value. One version 

197 

of this requirement is to be fO'md in the &-rowing olea.ring-hoUBe 

banking practice of demanding personal guarantees by major 

shareholders,as additional collateral, in the case of.smaller firms. 

(This seems to 1!!9 to be a most remarkabl"l infringement of the principal 

of limited liability). , Another version is implied in the appraisal 

of new funded debt issues in terms of 'asset cover', (l) by the fixed· 

interest departments of atockbroldng firms. It is relevant to the 

present argument that this appraisal by creditors is of their 

security of repayment: their security of income from the loan 

is apprais~d in te=s of interest cover, i.e., servicing-adequacy. 

To this perhaps not inconsiderable extent, the requirements of 

long-term capital structure planning might have to be observed. It is 

thus conceivable that the advantages indicated by the Tables in one 

form of t'inancing o"!e::-: all otl'lers, might hav~ to be over-ruled by 

those requirements. In the case of small scale expenditures, 

especially of a non-budgeted emergency nature·(intuitively, the 

unplanned but vital replacement decision lalls into this category), 

even such require~nts might be breached with impunity. Financial 

management just is not that precise. :aut in the more important 

respect of large-scale planned expenditure! there can be envisaged a 

programme of selection of the most advantageous financing method for 

each project, followed by an aggregation of the values of each so chosen 

method so as to compare the equity-debt structure thus derived against 

a long-term capital budget based upon market conventions end 

requirements. Any gross disparity between the two might necessitate 

a switch in the chosen financial method for those projects where the 

advantages of the first choice was least impressive. It ll!llst be 

a.dmi tted that any such revision is seen only as occuring in ertreme 

oases end in terms of large aggregates of capital. 

Hention must a.lso be made of the restraint upon the use or debt 

capital >~hich cen be imposed by strategic considerations. A typical 

example of this would be· consideration of the affect of high gearing 

(1) See J .Dunda.s Hamilton "Stockbroking Today" (I~a.omillan 1968) 
Chapter 6. 
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upon '.i.'rustee status - althougll preliminary studies carried out in the 

Department of Industrial Engineerintr and Hanagement at Loughborough 

University of Technology have not found any significant correlation 

bet,.een Trustee status and low gearing levels~ 2 )A second example is 

the consideration of currency regulations which the financial 

management of the U.K. subsidiaries of oversee.s corporations must have 

in mind- e,g., the greater degree of automatic consent which is given 

to servicing foreign loan capital than to foreign e~uity capital. 

Finally, there may well be circumstances where the' immediate use of 

debt capital is precluded by plans for a future major debt financing 

operation - which, it is thought, might be prejudiced by present 

action. This restraint appears to operate most strongly where debt 

capital is to be raised upon international markets -e.g., the 

Euro-Dollar market• 

It is opportune to observe that all such constraints on the use 

of debt capital require that the true debt finance nature of 

instalment debt is fully recognised, Other than the imprecise 

requirements of pa.ra,l2 (1) g•b• of the 1967 Compa.•lies Act, requiring 

disclosure of hire charges: there is no statutory obligation upon 

companies to disclose the capital value of leasing finance. Such 

disclosure, at least by way of a note a,ppended to the :Balance Sheet, 

is required by the usance of good auditing practice in the U,S, 

(although the requirement does not seem to be assiduously prosecuted); 

but other than by the endeavours of individual auditors, U.K. practice 
lags behind. (l) 

The fixed commitments on cash flow are none the less real, and 

the cover for the fUture servicing of overt debt none the less reduced. 

In addition,'there seems to ba considerable uncertainty as to the 

extent of which limitations on the borrowing powers of Directors, 

imposed b,y Articles of Association, do or do not include the 

capitalised value o£ instalment debt, 

One other consequence arising out of the repudiation of a 

pre-planned structure must be mentioned. Acceptance o£ the 

'traditional' analysis o£ the inter-action o£ increasing debt upon 

equity yields leads to the concept of an 'optimal gearinB structure' 

(1) Infor6a.tion privately afforded to the author b,y l1essrs.Arthur 
.4.nderson & Co., and by I1essrs. Deloitte, Plender, IIaskin & Sells. 

(2) o.f. referenCe$ - "uri.published dissertations" - R.H.llarnes. 
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such that the cost of capital is minimised. (l) It is usually 

postulated from such empirical work as has been carried out in this 

field that the curvature of the average cost curve for equity capital 
is very gradual, so that over a wide range of gearing that ·average 

cost is but insignificantly changed. l~evertheless, it is possible 
to conceive or some capital structure such that the cost or capital 

is a~ a minimum for all levels or amounts of total capital. 7hence 

it can be argued that shareholder wealth will be maximised, as the 

consequent minimisation of the appraisal rate will permit maximum 

project exploitation. Btlt, realisticall;r., that which permits maximum 

project exploitation is the sufficiency of finance-to do so. Such a 

sufficiency may very well not be forthcoming if an overly £ixed 

obsession with a certain capital mix precludes exploitation of 

servicing-adequacy because of some restriction of equity - or, indeed, 

vice v-erea. Even if a departure from that mix causes the cost of 
capital to increase for given total amounts of capital; but permits 

the financing of a number of projects which otherwise must be 

cancelled; so long as incremental projects still yield a positive net 

present worth at that increased cost, shareholder wealth may be promoted 

by their exploitation. In this light, the 'optimal financial mix' 

concept is seen to be_ something of a rationalisation or justification 

of the convenience for capital budgeting theory of the pro-assumption 
( 2' of some given capital mix. ) 

Not that this concept is necessarily inconsistent with the 

present thesis. To anticipate, in order that the matter may for the 

moment be conveniently disposed of1 the retention portion of the 

master cash flow may be set such that the debt-capacity of the balance 

(1) The argument as presented here is greatly abbreviated. The concept 
is also acceptable under the later, tax-corrected, analysis of 
Hodigliani & l1iller. They draw the same conclusions ae to the 
gradualness of the slope of the average cost curve for equity_ 
capital, See for example, Bower "Leverage and the Cost oi' 
Capital" (Img.Econ. vol.lO No.2). ( 44 ) • 

(2} See Brigha!ll & Smith ( 47 )p.6. "The relative weights for the 
weighted average calculation (of the firm'o cost of capital) are 
typically based on the book value of the firm's different capital 
sources. This assumes (l) that the firm is operating somewhere 
near it's optimal capital structure •••• and (2) that in acquiring 
new funds, the firm will maintain it's relative proportions of the 
different types of capital", Fundamentally, in this thesis 
maximisation of profits is preferred to maximisation of the rate 
of return, - c/f Amey ( 2 ), 



may result in a capital structure which in fact minimises the cost 

of capital. Two difficulties arise. Firstly, the result may still 

be to impede full project eiploitation, because the cheapest 
·financing l!l(!thod consonant with total system optimisation may not 

then be available, Some project or projects which could more 

optimally be financed by debt I:!Ust now be financed by equity, or 
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vice versa. As a result finance will not be available for additional 

projects.(l) Secondly, if capital cost curves are indeed so gradual 

in their curvature, it seems doubtful if the concept of an 'optimal 

financial mix' is really very practical. It can be postulated that 

within the argument advanced generally in this thesis as to the effect 

of gearing on.the cost of capital, and the absence of capital structure 

planning: and as a consequence of the finance-inVestment linkage model 

and procedure to be advanced! 'optimal :£inancial mix' as part of 

financial planning is relegated to a secondary role. With it, of course, 
goes any doctrine that financial management ought to pre-plan the 

financial mix, even if in fact they do not • 

••••••••••• 

Section 6. Discriminator.y Appraisal Approaches 

The concept of the successive matching of evaluated projects 

against alternative financing methods may appear to constitute a 

second cardinal infringement of accepted capital budgeting theor)·, 

in that if the· separateness of the investment from the financial 

decision is not appreciated, it appears to postulate that a given 

project can be appraised in terms of a selected type of finance. The 

theory holds that the ability of certain projects to attract cheaper 
types of finance that would be denied to other projects does not mean 

that the ·first set of projects can be appraised by a lower-cost 
· · formula. than the second. 

(l) As stated, this is to anticipate the ar~~ent of the model and the 
procedural approach. Therefore, this argument may presently be 
obscure, and reference back at a later point in time may become 
advantageous. 



Thus Vancil (op•cit.)r 

"The attractiveness of a new investment should not be 

influenced by tho method in which the funds for that 

investment are to be provided,· Assuming that the money 

can be borrowed at a low rate does not make the investment 

more attractive than if the money were to be provided by 

the Ea.lo of common stock," (P.5). 

Alternatively, Weston(l), 

"It is inaccurate and inappropriate to consider the 

cost of the particular type of financing required at a 
particular time as the cost of capital for financing 

a·particular segment of expansion," (1',81). 

:But Eerrett & Sykes(2) coma very close to advocating 

discriminatory appraisal ratesr 

."The weights appropriate to calculating this average 

(cost of capital) are the proportions in which the tvo 
types of capital will be used to finance the actual 

pro.iects u.>1der consideration .... The lower return 

required •••• (on) retained earnings is irreleve.nt, 

since if any projects under consideration are shown 
to be unacceptable, the reduction in capital requirements 

will be made in the relatively expensive new share 

issue." (P.33). 
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These· authors come this close because essentially they are advocating 

a marginal cost of capital approach. Further, it is convenient to note 

at this point that Va.ncil uses the postulate of non-discriminatory 
appraisal rates as the basis for the sapa.ratio::t of the investment f'rom 

the financing decision, 

Yet a moments reflection brings the realisation that the use of 

a common appraisal rate of discount over all alternative financing 

methods, means that there is no more discrimination involved in the 

selection of one of those methods t!UIO there is involved in 

(l) F.Weston ( 93 ). 

(2) Herrett & Sykes ( 19 ), 
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preferring for one project the.t one set of technological 

specifications &~d./or phasing of capital outlays =ong several 

possibilities, which maximises the present worth of the arising net 

cash flows from that project, Chemical plsnt especially is capable 

of coMtruotion alternatives in that the same capacity can be 

achieved by one large or eeversl smaller linked units, The capital 

cost is thus a single sum or a series of 111$talments, and it is basic 

to capital expenditure appraisal that both alternatives be reviewed 

and the more profitable alternative selected, 

.nevertheless, I confess to some impatience over the implicit 

totality of application which is awarded to the precept of non

discriminatory appraisal rates. For its application, the precept 

requires perfect substitutability of capital between projects. This 

is by no me&~s universally to be found. Capital can be as imperfectly 

competitive, within the firm, as the next factor of production, 

Postulate for example, high cost, advanced technology equipment such 

as chemical plant. This is a field of industry in which rapidly 

growing and capital-hungry firms are often to be found. The 

construction or acquisition of such high-cost plant by such a firm 

is with inoreasing.frequency financed by debenture loan capital 

specifically·sec~on that plant. A guarantee that such debenture 

finance 1iill be forthcoming on completion of the plant is often used 

as collateral for a construction bridging loan. Such transactions are 

much sought after by many institutions - e.g,, insurance companies -

because of the relatively high rate of interest which the debenture 

carries, the excellent security of up.to-date plant and processes 

and the access which the arrangement gives to the (profitable) 

financing of the newer fields of technology. The loan would not be 

available to the con:pany for any other asset: the pla.>1t A!:iD TBE 

SUB:;B<tUEl1T EAR:UllG ST?J:AI1 would be unavailable but for the loan. 

~.·Such plant is, frequently, uncertain as to its cash flow in the early, 

D,C,P, - important years, because of its technological complexity, 

Such firms, because of their capital hU!lo""'r, typically have an 

otherwise high cost of capital. The combination of a necessarily 

severe sensitivity-analysis and a high cost of capital will invariably 

result in a modest or even negative net present worth, Yet such plant 

in such circumstances is often absolutely vital if the firm is to 



progress or even to continue. Capital expenditure theory typical~ 

enters a caveat in such circumstances by making reference to non

financial strategic criteria. ]ut this is most clearly a case of 

acute financial judgement, and to have recourse to other criteria as 

the ultimate determinant seems to indicate a significant discrepancy 

in an area of management science. A strong case exists ror the 

assessment or such cases to be in terms of their own individual 
financing.(!) . 
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It seems reasonable to conclude that the procedure of matching 

evaluated projects against alternative financing methods does not 

conflict with generally received capital expenditure budgeting theory 

either because of the implicit. conflict with long-term capital 

structure planning assumptions or because of a superficial 

discrimination in appraisal. It has been seen that the fundamental 

servicing-adequacy of cash flow which must lay at the root of the 

concept of long-term capital structure plans may impose limits to the 

matching process. This limiting process may well be reinforced at the 

limit by constitutional limits to borrowing powers and may be further 

influenced by especially strong observancies of the basic cash flow 

problem taking the form of conventions adopted by lending institutions. 

Donaldson (op.cit.) remarks that lending institutions are not more 

likely to be pessimistic about solvency constraints than are the more 

responsible applicants for debt finance. After all, the lending 

institutions enjoy the advantage or the principle of average loss, 

but to the manager an error in judgement can threaten total failure. 

The servicing-adequacy of cash flow is thus seen to be a central 

part of any realistic capital expenditure budgeting process. In as 

(1) See also ll.S.Bower ( 43 ) : :Bower decronstrates the error of 
using an average cost of capital to appraise projects which by 
their nature can give rise to further, additional debt financing 
facilities. Essentially, his technique is to set up the cash flows 
arising from the debt finance facility as a credit within the main 
project flows and to appraise the net incremental flows by a pure 
equity discount rate. (Vide Solomon "11easuring a Company's Cost 
of Capital" ( 83 ). Bower concludes; "Only when the link 
is 10~ (i.e., the project is lOo%~ debt financing) "and the form 
or the loan is such that the cumulative flows to owners· are 
positive" (eYActly the two conditions typifYing heavy complex 
process plant erected under long term construct-and-operate 
contracts) "will the comparison of the debt interest rate ehd the 
project rate of return provide a correct decision". This solution 
is discussed further on Page 229 , et seq. 
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much as the acceptance of projects itself is a generator of further 

cash flows, there is evidentally a strong looped inter-relationship 

between the decision to invest and the decision to finance. This 

inter-relationship or linkage is discussed at some length in the 

next Chapter. 

J 



CllAl"l'ER FIVE 

A FINANCE-INVEST11ENT LINKAGE HODEL 

Introduction! The Cost of Debt 

A strong ca.se can be made for thinking that the principle of 

servicing-adequacy is not a.t all clear cut in its effects. Earlier 
comment has been made upon the ability of Chairmen to secure 

additional ca.pita.l under the most seemingly adverse circumstances, 
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and of the ability of large ccmpa.nies not to raise the cost (in real 

terms) of debt against themselves. This lack of clarity is intensified, 

as was noted on Pagel98, where instalment debt is used but, due to 

unemphasised accountin« routines, is not immediately evident in all 

its implications. !ievertheless, ultimate managerial doubt about the 

'servicing-adequacy of cash flow in effect causes the curve of the cost 

of debt capital to rise vertically at some point. Institutional 

conventions, reflecting more or less specifically the same doubt, will · 

cause the same sort of effect, As the size of the firm increases 

presumably its aggregate cash flow shows potential increase. There must 

be a corresponding· increase in debt,capacity. Thus, the cost function 

, of debt capital, to a firm, must, dia.gra.ma.tically, consist of a non

continuous curve where of each segment will consist of a horizontal 

pa.rt followed by a (probably ra.pi(Uy) increasing part and an untimately 

vertical part. If there is indeed a. negative correlation between size 

of firm and cost of debt capital, the overall position may well be as 

illustrated in Figure 1 below, 

FIGURE: 1, 
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Conclusions similar to those depicted in Figure 1. are reached b7 
:Brigham & Smith, (l) supported by evidence drawn from the reports 

of the Federal lleserve lloard, . These authors also note the 

discontinuity in the curve as a firm grows from size l to size •n•. 
Some relevant, albeit negative, evidence of the general sense of the 

argument seems to be afforded by the recent cases concerning Davies 

Investment, and Pinnock Financea where attempts unreasonably to defer 
the vertical uptum of the interest cost curve ended in financial 

disasters. No u.~. statistical data appears to be readily available 
to support that evidenced by :Brigham & Smith in the u.s., but there 

•. 

is no great reason to believe that circumstances are greatly 
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different as between the two economies (except in respect of the 

greater emphasis on the use of gearing b7 the small firm in the u.s.). 
In a sense, the very existence of the I,C,F,C, is proof of this, in that 

its raison d'etre is the provision of loan capital to small companies 

to whom such capital would not otherwise be available, however 

deserving the firm may be. 

The curvature between horizontal ~~d vertical in Figure 1. will 

be more or less gradual, according to such factors asa 

1. The real cost accruing to restrictive covenants which each 

successive debt tranche may place on fUrther capital 

raising activities. 
2. The degree of recourse to secondary lending institutions 

which give evidence of being less restrictive in their 
appraisal conventions·, but more overtly eXPQnsive 
accordingly.(2) 

3· The delaying effect on cost increases which will accrue 

· to the spreading of largely fixed fund-raising expenses 

over larger tranches, This favourable effect will tend 

to be more pronounced for the larger firm, with a larger 

average size of tranche. 

(1) Brigham & Smith ( 47 ), 
(2) A variant of this factor may lie in the reduced negotiability 

or privately placed debt, for which no wide public market may 
exist, This will be.even more pronounced if ad hoc instalment 
debt is arranged on a triangular basis between supplier, 
financing institution and buyer. See J,Dundas Hamilton (op,cit.). 
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4• The extent to which-constitutional limitations on Directors 
borro~Iing powers can be voided by instalment debt. 

Almost certainly the net effect is ultimately to raise the average cost 
of capital. For while we have seen that there is no significant reaction 

of equity yield to substantial-injections of funded debt -capital (and 

it is the more probable that there will be none such to injections of 
the less conspicuous instalment debt)a that point on the curve where 

doubts over the servicing-adequacy or cash flow introduces a sharp 

upward turn will-sUrely represent the point when debt servicing will 

infringe upon the priority given to cash flow utilised for fUture 

capital expenditure. Further investment opportunities will have to 

be forgone because of shortage of cash flow, earnings growth rates 
will decline and the equity yield will start to rise also.(l) , 

Under standard capital budgeting theory, the optimal limit of 

capital investment is thus set at the intersection of the rising 

marginal cost curve to be _derived from these effects and the 
diminishing marginal net revenue curve of investment opportunities. 

It is in this field of capital expenditure budgeting that the appraisal 
of financial decisions af'forded by the Tables can play a part, in 

examining the hitherto somewhat neglected side of such budgeting 

theory - i.e., the supply of capital (as opposed to the demand for 

capital) implicit in the investment decision. The ensuing discussion 

turns to·the topic of capital expenditure budgeting, accordingly. It 

must be realised that this is an extention of the application of' the 

_ Tables beyond that afforded by the need to appraise the financing of 

emergency or other unplanned investment decisions. 

-- (1) For a similar conclusion, see .Robicheck & Nyers ( 25 ) P.41•- The 
essential point is that if share prices are a function of average 
estimated fUture equity earnings, which mathematically implies -
if those earnings are estimated to be constant or nearly so - an 
estimate of the fUture managerial investment strategy (or, by the 
Gordon-Shapiro model , can be true for any pattern of fUture 
expectations}! any change in that strategy, induced by illiquidity, 
must change sharB prices and yields. Just conceivably the ohs.nze 
could be for the better e.g., s~holder distrust of continued 
investment in a declining industry. 
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Section 1. A numericd Illu!'ltra.tion of Financial Lin],:au,9 

The ra.'1ld.ng of inveetment projects which normll.T is considered to 
take place under capital budgotins procedures establishes t~~ relativo 
desirabil1ties of those projects in teres or profitability. ~~t it 
cannot be claimed that any priority rc.nldnt; of the order in which 
projecto shall be implemented .!!1 til!!a, ie established thereby. Urgent 

re-e~ui~~nt projects, may rank lower in profitabilit.y appraisal than 
the new !ll.cto:cy 1.11 a development nrea: but often they cannot lw.ns- fire 

for the two years or so that this will requiro for plar.ninc-, negotiation 

IUld conpletion. Tho timing of projects, end the conoequcnt stcrtint: of 
their arisin.s; cash flovs is vital to a i'orece.st or total comp~ny caeh 

flow from all eources. Thio affects the servicinz-n4equacy and hence 
the 1shape 1 of the cost curve for debt capital of all sorts - with the 
conco:!l"litcnt effect upon tho co~t of c-tnita.l. 

Consider a project juat beyond the =zin of acceptance in te= 
of profit appraisal against so~~ predetermined cost of capital. Let 
that project be one wherein the yearly cash t1011 is carkedly U.'leven 
(most prob3.bly atrongly positivo in the early years), albeit over tho 

life of the project it is not so favourable - hence its rejection. 
Yet those few timely positive cash flovs, expressed r~ ~t or a 
medium-term overall company cash flow forecast, miGht indicate a 

servicin5-ndoquacy of sufficient size to induce substantial incremental 
instaloent debt capital. Thereby the cost of capital micnt possibly 
be sufficiently reduced to a point where that same project becomes 

acceptable. 

'l'his ve:cy real problem seelll!3 to be endel!lio in the use o£ 

discounted cash fl~# for capital ~~dgeting routines. The insistence 
on convertin~ cash flows to a vre~ent value tends to ienore the fact 
that for the aervioins or capital, cash flow ill "wanted when it is 
w:mted"~l~hich t!!!¥ very well not be the present. Project appraieal is 

usuall;r disoussed in term- ~rhether evnluated or arbitrcrily chosen • 

(1) cfr the very apposite introductory remarks to the specific model 
developed by D.Che.!llbere ( 48 )s "----it will be important that 
funds should beco~ available when they will be needed" G~ambcr's 
relation of this observation to his context of a firm using 
mainly internally cenarntei tin3~ca appears unduly restrictive. 
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of a bench-mar~ rate of interest; either as a positive net present 

worth after discounting at a predetermined rate of interest or as an 

internal rate of return whereof the acceptability is assessed, again, 

against a predetermined rate. This predetermined rate, it has been 
noted, is derived from some supposedly optimal or near-optimal capital 

mix which will minimise the capital cost function for all amounts of 

total capital: the minimised capital cost becoming the rate in 
question, Bu.t it we now accept that: 

1, The real limitation to debt capacity is the servicing
adequacy or cash flow: 

2, Debt capacity as thus measured includes instalment debt 

financing; which at one and the same time must be taken 

into account in any realistic cash flow forecast and yet 

tends in its nature to be less conspicuously 'objectionable' 

under rule of thumb, conventional limitations, This is true 

of institutional, constitutional or restrictive covenant 

aspects: 

'' There is no real reason to believe that even formal or 
funded debt very significantly affects equity yields in 
an opposing or countervuiling direction: 

4• Apart from cash !lows forecasted to arise from the 
continuation of current operations, any total company 

cash flow forecast is a £unction of the order in which 

new projects are commenced and start to yield their own 

additional cash !lows: 

'then this 'optil:la.l financing mix' is not so lll\lCh a single determinable 

absolute as a. formidable schedule of alternative possibilities, each 

a function of: 

(a) what projects are appra.ioed as acceptable: and 

(b) in what order those projects are commenced, 

Constraint (a) is a function ultimately of the bench-mark rate 

of interest, This is itself a function of the cost of,capital curve. 

It has been demonstrated that this curve is, in its turn, a function 

of the servicing-adequacy of cash flow, Bu.t that cash flow depends 

upon the order of project commencement. This order cannot be 

determined until it is known what projects are acceptable, The 
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circular or looped nature of this procedure mi6ht conceivably be 

solved either by a system of simultaneous e~uationsCt~ by iteration 
routines, given the necessar,r constraints of project innovation and 

llla!lat,'"Srial capacity together with those relating to servicing-adequacy 

which were previously outlined on Page 206 • Even so, an intricate 

and voluminous computational routine would be necessary to achieve an 

optimal solution. Certainly, it would be beyond the capacity of the 
average company treasurer's department to cope with such a related set 

of problems without very advanced computer facilities, even supposing 

that the necessary mathematical programming were to be complete, 

A hi6h}y simplified numerical illustl'!'.Cion of this argument 

appears to be opportune& but it is necessary first to clarify certain 
basic assumptions which will be implicit in all that follows concerning 

the finance-investment linkage model and the subsequent procedural 

approach. The first of these concerns the definition of a 'project• 

which is taken aea 

(a) proposing the timed commitment of a specific quantity 
of financial resources to achieve a stipulated objective 

which is in accord with general company objectives& and 

(b) beinc capable of evaluation in terms of a comparison of 
timed expected monetary inflows (however adjusted for 

uncertainty) aeninst that commitment. The uncertainty 
adjustment is such as to reduce the expectations of one 

project to the same degree of probability·as those of 

•••• all other projects under review at the base date& and 
(c) requiring a specific senior management decision before 

the proposal can be implemented, 

Thus major replacement, income-generation and coat-reduction projects 

aimed at maintaining or increasing profits are inoludedt but routine 

revenue commitments and minor capital expenditures are not•-·· Projects 

include those expenditures which £or normal accounting or taxation 

purposes would be entitled 'capital expenditure' and also exceptional, 

non-recurring revenue expenditures of substantial amount such as major 

repairs, £1. & D expenditures, advertisinc expenditures etc. Excluded 

however are major capital or revenue expenditures of a non-profit 

nature, whether motivated as such (e.g., social and purely 

administrative projects) or incapable of being quantified as such 

( 1) See Charnes, · Cooper & !1iller ( 49 ) , 



(e,g,, welfare and political projects), Such projects may be taken 

into account by adding a constant increment to the threshold 

Bpprsisal rate, (For a discussion on this issue see Presanis, 

"Corporate Planning in Industry", Business Publications,l968), 
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The second assumption relates to the timing of project 

implementation, The procedure for ranking projects by descending net 

present worth can of course take into account the different 

starting-times of projects so long as these are predicated. Thus 

ranking can to a limited extent take into account the technological 

or supply imperatives of business life, nut the procedure cannot 

easily (that is to say, without complete recalculation) take into 

account shifts or reschedulings of project starting times. It is 

assumed that such reschedulings are feasible liith considerable 

flexibility. \ealistically, certain inevitable delays will mean that 

a project cannot be shifted forward in time - but it can be postponed, 

In what follows, this one-way mobility of certain project starting 

dates is subsumed, a.nd is not again specifically referred to, 

Suppose, then, a company to have under consideration the following 

schedule of projects at a certain time. The projects are taken to be 

technologically independent rr~t not mutually exclusive. 

TABLE 6 
Schedule of Pro.jects 

(~11 amounts in terms of £'n.) 

Project Outlay Cash Flows (positive) arising in period:-

(t=O) 
to- tl tl- t2 t2- t3 t3- t4 t4- t5 

A 800 200 300 300 200 200 

B 1130 400 400 350 300 300 

c 1030 300 350 400 300 200 

D 850 )00 200 200 200 300 

E 700 80 lOO 150 325 325 

J 200 30 60 60 80 80 

Jl etc etc etc etc etc etc 

• • • • 
p etc etc etc etc etc etc 

where the time iqtervals are constant (e.g., years) and refer to time 
intervals of proJect lkre, 
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.Let it futher be supposed that: 

(1) Project appraisal in this company is restricted to a 5-year 

study period. This assumption is defended later i~ this 

discussion. 

(2) All cash flows accrue evenly during the various periods. 

(3) That the finance presently available to the company in 

respect of these new projects is: 

(All amounts in terms of £'n,) 

Bquity 2,540 • 67','6 'costing' 12% 
Debt 1,270 "._m 'costing' 6c.' ...=:! 

3,810 l()()j'. 'costing' w,t 

Prima facie, this appears to management to be: 

(4) An acceptable capital structure in that it does not 

transgress the Articles of Association, and so far as 

they can see does not increase their present estimate 

of the cost of capital, 

(5) The maximum finance available in so far as no further share 

issue is planned and the projected cash flow is inadequate 

either to accumulate higher retentions or to service more 

debt. 

Finally, 

(6) Due to problems of supervisory capacity, projects can on 

average be expected to be started only at 6-monthly 

intervals. 

Using a 10'/> discount rate (management's present estimate of the cost 

of capital), the projects can be appraised and ranked as follows, 

without assuming at this stage any project start-up schedule: 



TABL!ll 7, 

PHOJECl' HANKIHG TABLE 

(All amounts in terms of £'n,) 

Project Outlay . Net Present \olorth 
( @ 10/> Discount) 

Cumulative Outlay 

.. 
B 1130 210 11~0 

c 1030 165 2160 

A 800 115 2960 

D 850 60 3810 

J 200 25 4010 
E 700 ( 10) neg, 4710 

and so on, up to and including project P 

I I 
(Irote: ranking is by simple NN, Calculation of and ranking by 

some such profitability index as 'NPW per £ outlay' may 

be superior, but is not necessary for the present purpose; 

which is simply to set up an initial order of projects), 

21~ 

On this basis, projects B,C,A, and D are acceptable and are to be 

proceeded with in the suipulated order of start-up. Project J is 

acceptable but cannot be financed, Project E is neither acceptable 

nor can it be financed, This is the typical situation depicted by 

capital expenditure budgetary control under DCF routines, as commonly 

to be found in the literature on the subject, 

The· evident cash flow. generated by this acceptance and ~tart-up 
' 

ranking appears to be (on a 6-monthly basis: and ignoring now and for 
' 

the rest of this immediate discussion cash flows from existing 

operations): 



TABLE SA, 

Project to - tl 

(a) (b) 

ll 200 200 

c 150 

A 

D - -
Total 

P'tOJECT CASH !NFLO'..r SCHEDULE 

(all amounts in terms of c•n,) 

tl- t2 t2- t3 t3- t4 t4 - t5 

(a) (b) (a.) (b) (a.) (b) (a) (b) 

200 200 175 175 150 150 150 150 

150 175 175 200 200 150 150 lOO 
lOO lOO 150 150 150 150 lOO lOO 

150 150 lOO lOO lOO lOO lOO - - - - - - - -
625 650 625 600 550 500 450 

214 

t5 - t6 t6 - t7 

(a) (b) (a) 

lOO 

lOO lOO 

lOO 150 150 - - -

where {a) and {b) are the first and second halves of each time interval, 

respectively, As the first three periods and the last three periods especially 

are incomplete as to cash flows accruing to projects not now under 

budgetary consideration; only the middle seven periods are summed as 
relevant to the discussion, (l) 

It is as wall to note at once that there is revealed an immediate 

and potent contradiction, The indicated staggering of project timing 

will at once affect the present value of delayed projects, especially 

by the impact on the initial outlay or on large cash flows ~rhich are 

late in the project life, 'Thus, in this simple example, the ranking 

priority of C over A nearly disappears as a result of the staegering, 

This is a sobering thought - that a revision of the technological or 

strategic priority given to a project may so bias the pattern of ita 

cash flow in and over time that the project assumes a totally different 

profitability ranking, As it is, account of this change in 

profitability must be taken in any model built to represent finance

investment linkage, 

But a different pattern of cash flows will accrue if the same 

four accepted projects are started in a different order. For example: 

(1) This· procedure is defended at a later point, It will be noted that 
Table SA also ignores the effect of rescheduled cash outflows. 
This omission is a temporary convenience, 
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TABlE SB 
PROJF.CT CASH INFLOW SCHEDULE - ALTERNATIVE 

(All amaunts in terms of C'n.) 

Project to-~ ~- ~ t2- t3 t3- t4 t4- ts ts- t6 \;- tr 
(a) (b) (a) (b) (a) (b) (a) (b) (a) (b) (a) (b) (a) 

D 150 150 100 lOO lOO lOO lOO lOO 150 150 
:B 200 200 200 200 175 175 150 150 150 150 
A lOO lOO 150 150 150 150 lOO lOO lOO lOO 

c 150 150 175 175 200 200 150 150 lOO lOO 
- - - - - - - - - - - - -

Total 550 600 600 600 600 6oo 550 I 

Two linked but distin~ishable sets of observations followsa 

(a) the cash flow pattern D,B,A,C is better than that arising 

from B,C,A,Da in that it is· less variable as between time

intervals •. As such it is very likely to represent less 

risk to a supplier of loan capital, and presumably will 

accordingly represent an improved servicing-adequacy 
compared. with a cash flow pattern of similar magnitude 

but greater variability, or even with a cash flow of 

somewhat larger magnitude but pronounced variability. 

(b) the minimum two-periOd flow ( t
4
-t5,. (a) and {b)) of 

B,C,A,D is improved by £lOOn per period in D,B,A,C. In 
this second investment pattern, one of the same two periods 

represents an equal minimum with any other period. This 

is an improvenent of some 20)'~ in the 'weakest link' of the 

chain of cash flow servicing-adequacy. This 'weakest 

~· - the minimum cash flow accruin$ in any time interval 
during the stud,y period - is the meaF!Ure of servicing

adequacy; in as much as no lender will advance loan capital 

in excess of that which can be serviced under the least 

advantageous cash flow circumstances. l~actly the same 

. sort of reasoning must apply in terms of self-financinga 
new issues apart, the generation of equity capital by 

retentions must be conditioned by the size of the cash 
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flow in any one time-interval.(l) 

If then the crucial element is the size and (probably to a less 

extent) the variability of cash flow, the question to be asked is -
which cash flow? 

Section 21 Project Amendin~ and Rescheduling 

Let us suppose that the limitation of debt capital to £1270 {see 

Page 212) is based upon the cash flow projection of the investment 

pattern B,C,A,D; that is, upon an acceptability ranking of projects. 

Let us further suppose that management adopts a policy of •total 

exploitation' of the (debt) servicing-adequacy of cash !low. {2) 

Necessary assumptions are that this is not expected to offend 

constitutionally; and that there will be no retentions. _(All these 

assumptions are a necessary but temporary convenience if the argument 
is to be pursued). An implementation of pattern D,B,A,C would 

facilitate up to £250 (20%) more debt capital and thus relax the 
severity of capital rationing (assuming no increase in debt servicing 

costs). 

Under these conditions, management would now have the funds to 

implement project J1• This in its turn would create an alteration 

in the cash flow pattern, which might permit further debt facilities 

and so on. There might also be an effect upon the cost of capital, 

possibly in a downward direction. As a result, project E (see Page 211) 

might assume a positive net present worth at the lower discount rate, 
although of course implementation would still depend upon cash flow. 

This possibility is discussed later. 

Very evidently, there must be some ordering of project 

(l) It is essential to an appreciation of the argument constantly to 
remember that the various qv.antities discussed are in~ terms, 
not profitability or accounting te~s. Thus 'retentions' are not 
non-distributed profits; they are non-distributions {i.e., there 
are no dividend warrants) of the reinvestable cash flow of the 
company. 

{2) "An ideal capital structure •••• is an ordinary share base with the 
maximum loan stock in issue, if possible without any conversion 
rights or subscription rights" (Chairman, Sla.ter vlalker Securities -
Stock W%change Gazette, December 1968). · 
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implementations in time (subject to technological, supply and 

strategy imperatives)(!) which will optimise the critical minimum 

cash flow accruing to any one time-interval in the study period of a 

capital expenditure budget. The process of determining that optimal 

ordering can be described only in somewhat laborious terms. A number 

or SCHEDULE of projects, capable of being financed from present 

resources, are ordered (as to the timing of their implementation) in 

a certain way. 'l'his will generate a certain pattern of cash flo>IS 

which can be used to finance further projects; which will give 

incremental cash flows which can be used to finance yet further 

projects; and so on. This first adding of subse<J.uent projects will 

be termed an AMENDING process. A second SCHEDULE of projects might 

now be selected, which will yield a different cash flow pattern and 

hence a different series of ANENDI·1ENTS. 'l'his alternative SCHEDULE 

together with its attendant Al1ENDI·JENTS will be called a RESCHEDULING 

process. It must also be realised that each amending stage of a 

given schedule is itself a series of alternatives. As an 

illustration: 

SCHEDULE A,B,C, finances the additional Al1E1IDING projects 

D and E: which will finance project R. An 

alternative Al1END!·1ENT would let SCHEDULE A,B,C 

finance Al'lENDING projects R and S: which would 

finance D and T: or would finance project E only, 

etc.etc. 

RESCHEDULE B,R,E, finances the Al1ENDING projects A and S etc.etc. 

The OPTIMAL SCHEDULE is that schedule which permits the maximum 

series of amendments, where each successive amendment maximises the 

capacity for the greatest number of amendments conse<J.uently to be 

financed. The solution of this series appears to be a problem in 

iteration or dynamic scheduling. In what follows, rescheduling is 

··taken (as a convenient shorthand) to include what may essentially be 

a process of optimal reamendment of a given (optimal or non-optimal) 

(l) The discussions of 'Starter' projects on Page 230 and the sub-set 
X on Page 238 is relevant to these terms. Jointly, these two 
d~scussions imply that there is a certain unalterable minimum 
content and order of the project schedule which may unavoidably 
lead to a sub-optimal solution. 
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schedule. 

So far only the variations in project cash inflow patterns have 

been considered. iie-timing project implementation will also effect 

the patt;rn of cash outlays. As a simplifying assumption, these are 

taken to consist of single-period outlays so far as concerns the 

present disCussion. A relaxation of this assumption might well 
seriously add to the range of significant variations in the net cash 

flow pattern, but it should not affect the principle of the solution. 

It will ce~ainly add to the complexity of solution. It is also 

· ' · convenient at this time to point out that consideration must be given 

to .!!.! intervals affected by the quinquennial, study period. \:batever 
order of implementation is proposed, the opening and subsequent periods 

will. be af.fected by a fixed amount enuring .from the implemented , 

projects of previous study periods: and the closing periods by a 

fixed range. of alternatives as implementation matrices are studied 

for t'uturf;l quinquennia. It follows that the cash flows generated 
within a time-interval by projects implemented within the study period 

of which that time-interval .forms part are only one component in the .. 
determining basis of servicing-adequacy. ~bat were described on 

Page 209 as 'cash flows from current ·. operations', now seen essentially 

to consist of enuring cash flows from the implementation programmes 
of previous study periods: plus programmes yet to be formulated in the 

late intervals or the present study period: are of equal, possibly 
greater, importance in this respect. But these two factors may be 

taken as parameters for any one time-interval in the present study 
period, unchanged for all the alternative cash flows which may accrue 

to that interval from project rescheduling within this otudy period. 

It is the ability of such rescheduling to optimise interval cash 
flows which is so important to capital expenditure budgeting under 

conditions of capital rationing, and which at the analytical discussion 
level permits exclusion of such parametrical values from that 

discussion. But one issue does arise from this last observation. An 
optimal implementation programme, in terms of maximising the minimum 

net cash now in any one time-interval during the study period for 

one quinquennium, might leave a "tail" of enuring cash flows into the 

next quinquennium which preclude a really satisfactory solution of the 
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scheduling problem in that next quinquennium - satisfactor,r, that is, 

in that optimality for that quinquennium would desirably be at a high 
level of net cash flows.(l) 

The problem could be serious. For example, if one study period 

contains only or largely heavy capital-outlay projects; but there 

inures to it from the previous study period an inheritance of very 

weak inflows in the initial time-intervals of the present period; the 
flexibility. of implementation programming could be much reduced. If 

the 'inheritance' were to be very uneven, flexibility would be enhanced 
but the complexity of programme optimisation much increased. There 

seems to exist here a special.variation of the 'knapsack' problem in 
mathematical programming,(2) However, it is possible that the 

multiplicity of alternative combinations of schedules and amendments 

and the possibility of non-negative coefficients (outlays exceeding 
inflows(~) -which I take to be a precondition of the 'knapsack' 

solution ) rule this out,, A formal approach is suggested later: for 

the moment, it is immediately olear that some sub-optimal solution 

must be accepted. Such a solution may be termed 'satieficing'. 

The issue of interest payments enuring from one study period to 

the next must also be clarified, for an element of conflict is to be 

observed in this item of cash out-flow. Establishing the servicing

adequacy of cash flow must relate to B!ll cash flow; including net 

of interest out-flows accruing to the study period either as a result 

of debt financing commencing within the period or as an 'inheritance' 
enuring from previous study periods in the form of unexpired 

financing commitments. Yet, when the present worth of the finally
programmed set of projects is calculated, this must be upon the basis 

. of net cash flows gross of those same interest out-flows. These are 

(l) This represents an interesting variation of the Lorie & Savage 
problem of a spill-over of expenditures between periods. See 
J.H.Lorie & L.J.savage ( 69 ).' 

(2) See J.!Mieingartner ( 90 ). 

(~) I am indebted to Mr.G.Hayhurst for this observation. His own 
research into the problem of optimal batch production scheduling 
within machine capacity constraints has lead him to considerations 
not totally dissimilar from the above - considerations which he 
has entitled "Combinatorial Scheduling Problems", 



220 

of course subsumed in the appraising discount rate. 

A simple numerical example will serve to illUstrate these issues 

to some degree, In the illustration, four possible implementation 

schedules are listed! 

1) The O~GINAL schedule B,C,A,D - based upon some original 

profitability ranking. 

2) The OP:riMUM schedule D,B,A,C - taking as optimising cash 
inflow in tems of maximising 

the mini~~ cash flow in any 

one time-interval in the study 

period; and minimising inter
interval cash flow variability. 

~) The CHALLEUGER schedule 
A;D,B,C 

4) any AMBNDED schedule 
D,B,A,C,J1• 

- a schedule developed by simple 

iterative programming which 

maximises minimum cash flow as 

efficiently as the OPTD1tlM; but 

which does not minimise cash 

flow variability. 

- this schedule amends the 

0Pl'IHU!1 schedule by adding 

project J1• It will be recalled 
that this is the project deemed 

to be capable or being implemented 

if the improved servicing-adequacy 

of the OPTD1UM over the ORIGINAL 

schedule is taken up. 

(Certain simplifying assumptions have been made in the AMENDED schedule • 

. These are1 

a) Debt capability for J1 is exploited in the same interval as 
that in which the outlay for J1 is made1 and this debt 

.finance is redeemed at the end of the study period. These 

are convenit1i1t 1;;u t not essential assumptions. 
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b) Exactly the same amount of capability is exploited as is 
required for the outlay on J1• This is a relaxation of 

the assumption of total managerial exploitation of 

servicing-adequacy if J1 by itself or in combination with 

other projects J2 ••• P does not emotly e:x:ha.ust the.t 

capability • 

o) J 1 is implemented last.in time. This is counter to the 

concept that the inclusion of each new project, as 

amendment proceeds, .involves a. complete rescheduling of 

all projects thus far selected. Purely as a simplification, 

it is assumed that even so J1 would be started last. 

Table 9 lists non-discounted cash flows arising from each of these four 

schedules. In respect of the ANENDED schedule, it incorporates the new 

increment of debt and its ultimate repayment, together with an after

tax interest payment on a. semi-annual basis. An appendix indicates the 

present worth of those cash flows in total, utilising an unchanged lo% 
discount rate. Obviously, this is wrong so far as the Al1ENDED schedule 

is concerned if the inclusion of the finance for J1 alters the cost of 

capital. However, maintaining the same discount rate does permit 

immediate inter-schedule comparison. The present value of the AJ.l&NDED 

schedule is of course calculated on cash flows gross of the interest 

payments. 

(NoteJ TABLE 9 IS TO BE FOUliD ON THE NEXT PAGE)~ 



TABLE 9. 

PROJECT 
SCHEDULE 

ORIGINAL 

OPTIHUM 

CHALLENGER 

A!1ENDED 

CASH to 
FLO'.<S 

Out I 1130 ' In 

Uet IClUO' 

Out I 850 
In i 

Net ( sso' 

Out BOO 
In 
Net 1 f BOO) 

Out 850 
In 

Net ( 850) 

SUI1rt\RY OF PRQ1Eal' SCHEDULE CASH FLOWS. 
(All amount in terms of: f •n ) - • 

tl tl t2 t2 t3 
t . 

' 
. t4 t4 

a b a ' b a b a b 

' ' 
1030 800 850 I 

65ol 625 200 ~50 450 i 625 600 550 
(a~o' (Ac;o) (Aoo)! 62o:; 650 625 600 550 
1130 800 1030 I 
150 ~'iO 400 550 6oO 600 600 600 

(980\ (450) (6;0) 550 6oo l6oo 6oo 600 

B50 1130 1030 
lOO 2SO 500 6oo 6oo 625 550 575 

I <1sol i<8ao) 1 (5'50) 6oo 600 625 550 515 

1130 800 1030 200 5 5 5 5 
150 '350 400 750 615 615 630 630 

\(980) I (450) i (630) 550 610 610 625 625 

t5 t5 t6 t6 
e. b e. b 

I . I 
500 ! 450 '300 250 

500 i 4'50 _300 250 
I 

600i 550 _400 200 

6ool 550 400 200 

! 
550 600 450 250 
550 600 450 250 

5 5 
44& 

5 
630 5BO 240 

625 575 435 235 
NarEs INTERVAL t 1a IS THE FIRST HALF OF INTERVAL t

0 
- t 1 a etc. · 

(Bracketed amounts are net out-flows). 

TABLE 9a APmNDIX 
{All amounts in terms of: £'n). 

Total Net Cash Flows, Discounted Semi-Annually at a Constant 10% Rate. 
SC.'HEDULE OUTFLOW INFLOW NET CASH FLOW 

ORIGINAL £ 3576 £ 4203 £ 627 

0Pril1UM 3548 4155 607 

Cll.ALLENGER 3512 4169 657 

3870 4490 620 

t7 t7 
a b 

150 

l'iO 

lOO 

lOO 

100 

lOO 

5 205 
140 40 

135 (165) 



The following observations call be made: 

A. Sub-optimal Satisficinp; 

If the inheri tonce of net inflows enuring from the previous 

quin'luennium ' is not 1 

1. for period t
0 

2 £1400 

2. for period ~a 2 £15)0 

3. for period t 211 2 CllOO 

22~ 

then in any of those periods the OPril>fJM schedule will 

yield a. minimum period cash i'low of less than the 

present £550 minimum (see Table 8Il). The slightly 

sub-optimal CHALLENGER schedule could then with 

advantage be substituted as the final schedule so 

long as the. cash flow 

4. for period t 1b ~ £1430 (to achieve a.n interval minimum 

of £550: see Table an) if this 

constraint were not met, then 

the even less optimal OiliGINAL 

schedule could with advantage 

be substituted so long as the 

cash flow 

5. for period t
0 
~ £1580 ( to achieve nn interval minimum of 

£4501 see Table 6A) 

6. for period t 111> £1280 ( to achieve a.n interval minimum of 

£4501 see Table 8A) 

Given for example, a failure to meet constraints 304 8nd 5• ~hen a 

further enquiry must be made as to which sub-optimal solution 

nevertheless affords the best aatiaficing runation.(l) 

(1) In comparing CIIALLE:!GE:l v OP1'Il'i11H, interval t 1b is larger for 

Ci1\LLE:{crr:R, nnd therefore sets no primary constraint for OPTillUM. 
!n comparing O:.UGI!IAL v C!IA~If:;ER, illtervals t

0 
nnd ~a are 

larger i'or ORIGINAL, and therefore set no prica:cy constmint for 
CHALLENGER. 
In both comparisons, it has (for the sake of brevity of exposition) 
been a:s=d that a succon!lfully challenging schedule iB able to 
satisfY its own minimum cash flow re~uirements in those intervals 
where the defending schedule failed. These comparisons, of course, 
are by no l!!Cnns exhaustive. 
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:a. Net Present Value 

The Appendix to Table 9 reveals a dual conflict of objectives. 

cUrrently, the most frequently proposed managerial objective is that 

of maximisation of shareholder wealth - more specifically, of the 

present worth of shareholder wealth.(l) The Appendix to Table 9 

demonstrates that the present worth of a particular project 

implementation. schedule will not necessarily be maximised.by 

optimising, as nearly as possible, the crucial interval cash flows 

thus that schedule which is OPTD~ in terms of cash flows is the 

least attractive in terms of aggregate net present worth - liquidity 

requirements are in conflict with profitability requirements.( 2 ~e 
great probability lllllst be that this will very often be the case • 

• 
. For u.Y defini,tion, 'maximieation of present worth of shareholders 

wealth'predioates the capitalised values of cash flows at a common 

base time. Whereas 'maximising the servicing-adequacy of cash flow' 

predicates the'contemporary importance of a series of liquidity 

positions over a range of time-intervals. Aggregation~ is all

important to· the first objective; continuity over time is all-important 

to the second. Only at a NIL discount, rate will the two automatically 

reconcile,, so long as the totality of •. project values is· the same 

for all implementation schedules. The larger the discount rate, the 

greater the potential conflict. 

Everything will depend upon the cash flow time patterns in each 

schedul!l• For example, the present worth superiority of the CHALLENGER 

schedule can be shown to be more a result of the delay in the outlays 

on projects :B and C than of any improvement in the time pattern of 

inflows. A present worth criterion will always be better satisfied 

by projects with cash flow patterns of delayed outlays and 

accelerated inf.lowsa whereas a servicing-adequacy criterion will 

prefer a closer offsetting in time of the two flows. 

A more complex conflict in objectives can be discerned. Optimis1ng 

(1) In one form or another, most eminent writers in the field of 
fina.!lCial theory have stipulated this objective. It would be 
tedious to illustrate this. By 'wealth', I mean both income 
and capital «Bin subsuming generalised patterns of individual 
shareholder tax liability and time-preferences& c/f l1obicheck 
& i1yers ( 25 ) • It is thus possible to speak of the 
maximising approach as being sufficiently correlated to an 
optimising objective. See Amey ( 2 ), p.l4. 

(2) Ignoring for the moment the present value of enabled amending projects. 
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or servicing-adequacy is desirable because it generates debt 

capability, which is needed to maximise project implementation 

finance. This exposition as so far advanced generally assumes fUll 

exploitation o£ the improved servicing-adequacy created by 

implementation rescheduling. But full exploitation meana that no cash 

flows ever accrue to equity either as dividends or as retentions. All 
optimised cash !lows are envisaged as promptly being pledged to 

creditors either as interest on or rep~ent of funded debt; or as 

instalment debt renta.ls or premiums. Any non-operating inflows such 

as writing-down allowances,(l) investment grants or disinvestment 

proceeds will be similarly pledged. There is no equity in leased 

assets, and on the not unreasonable assumption that most funded debt 

will tend to be secured there will be no real equity in assets 
financed by this means. Even unsecured debt ranks prior to share 

capital, so that even assets financed in this manner are strictly 
not unencUmbered. Any cash flow leverage would be utilised for yet 

further debt capacity. Any unexpired asset value remaining after debt 

rademption (and this is implicit in a present worth calculation but 

will be exposed only to the extent that conventional asset valuations 

are equal to or below the then present value or the remaining income
earning capacity of the asset) will be used to generate further debt. 

Only when al-l loans are redeemed .. out or total asset disposal on a 

winding-up, will. there be a sudden increment to shareholder wealth! 

presuming that leased assets are surrendered without any penalty. 

'l'mly a case of "jam tomorrow". 

The market value of a share might reflect the estimated surplus 

on a winding-up. A necessary condition !or any such surplus is that 

realisation prices of unencumbered assets should be in excess of the 

book value of the equity. This is a notoriously difficult area of 

estimation. Any such estimate must be subjective both in quantitative 

content and as to when it is expected to accrue. The only thing that 

can be even moderately certain is that the event will be somewhat 

(1) Insofar as such allowances appear rather as a reduction in tax 
liabilities rather than as positive cash. inflows; their 
reL,vestment assumes an explicit managerial restriction of 
working capital to a given level unless investment projects 
in stock-holding or in customer-credit policy is included 
in these considerations. 
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distant, in the large majority of cases. If' the value of a share is 

taken to be a function of the present worth of the series of future 

cash flows expected to accrue to ownership of that share: the 
increment in value arising out of a. distant surplus of considerable 

uncertainty is·not likely to be very great. 

So long as shareholder expectations are that management strategy 

will continue to be one of full exploitation of servicing-adequacy, there 
(1) 

can be no expectations of dividends, and no expectation of retentione. 

Accordingly there can be no expectations of capital gain in the form 

of an increase in share price based on either growth expectations or 
potential scrip issues. (Ir.deed, any scrip issues can only be 

regarded as a dilution of the present equity interest; causing a 

pro-rata fall in the share price). Although there are cases of share 
prices improving in a nil-dividend situation - e.g., Ling-Temco in the 

u.s. and Crown Cork in the U.K.; there are in both cases strong growth 

expectations within the spectrum of shareholder time-horizons. One 

interesting possibility remains: a. total exploitation policy must 

largely be reflected in the profit and loss account in the form or 

leasing premiums, interest charges and similar financial charges to 

profit. Taxable profit will be at a minimum and unused capital 

allowances would acCUIIIUlate to a useful sum. Share prices might then 

show a gain in anticipation of take-over moves. The possibility would 
again be heavily discounted, however. Generally, a total exploitation 

policy offers nothing to shareholders, and a. steady fall awa::r in share 

prices seems inevitable. 'l'he result ma::r appear to demonstrate that the 
primary managerial objective in such a policy is more the maximisation 

of long-term creditor wealth than that of shareholder wealth. The 
assumption of total exploitation of servicing-adeqUacy must obviously 

be relaxed as being inconsistent with the stipulated objective or 

maximising the present worth of Shareholder wealth. 

The Discount Factor 

On Page 216 reference was made to the possibility that the 

exploitation of servicing-adequacy might have repercussions upon the 
cost of capital. It is necessary to repeat that this reaction arises 

solely because the oost of capital is seen as a weighted average or 

the equity yield and the yield or interest cost of loan capital, 

(1) i.e., ultimately distributable retentions. 
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funded or instalment. It was argued further on Page 206that the 

interest cost on debt will ultimately be an increasing function of the 

amount of debt exploited by the company. It has been contended that in 

the current state of the U.K. economy there is no reaction in the equity 

yield to the use of a very wide l'!l.ll..<>e of capital gearings.- Finally it 

has been argued that instalment debt is in its nature, and in the 

manner in which it is presented in financial statements, somewhat 
inconspicuous and therefore somewhat less likely to exercise an 

upward influence upon the cost or debt capital. From all this it 
follows thnt any reaction upon the cost of capital which ~ght arise 

from the exploitation of servicing-adequacy is likely to be solely 

through the agency of an increase in the cost of debt capital, and 

that any such increase will be ameliorated to the extent that 

instalment debt is used in the" capital structure. 

SUppose the company now in illustration were to be at that stage 

in its loan capital operations where interest rates can be expected soon 

to tum against it. Let it be further supposed thnt the debt 

servicing-adequacy of cash now can bemeasured by a parametrical 

coefficient with a value or 2.5. That is to say, the schedule of 

debt capability and servicing cost which faces this company is such 

that, for the present level of debt employed, £1 of cash flow is 

adequate to service £2.5 new debt capital. It must be remembered that 

'service' "includes an estimate of the ability to redeem that debt as 

well as cover the interest payments thereon, either as separate 
considerations for funded debt or as a series of combined premiums 

for instalment debt. For the remainder of this whole discussion of 

finance-investment models and the subsequent procedural approach, 

the following symbols will be useds 

'St' 1 the cash flow accruing in a time-interval •t', where 
such cash flow is net of all operating out-flows, 

capital expenditure and other unavoidable or priority 

discretionary outlays. It is inclusive of both 

operating and new project inflows, plus. all non

operating items such as grants, capital allowances 

and asset disposal proceeds. 

•s *' t I the maximised value of St' where St is the lowest 



' ~ 

value in the series s1,s2,s
3
, •••• sn accruing to 

the 'n' time-intervals or a given study period. 

The maximisation or st is achieved by project 

implement&tion rescheduling. 

•r(s)•. 'f(S*)' r the loan capital generating capacity

the servicing-ade~uacy or the cash 

flows S or S*• 

Thus for this company1 

r(s*) = 2.5 
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and Table 10 indic&tes the situation which might arise. It is based 

on optimising inflows only, which avoids rescheduling with each new 

project addition! and also ignores sub-optimal satisficing constraints. 

It is therefore a much less than complete treatment. As the Table is 

illustrative only, small variations which realistically might be 

ignored are here taken to be important. 

TABLE 10. · 
Variations in the Cost of Ca~ital 

(All amounts in terms or £'n). 

Schedule. · Hin.Interval CaJ2ital Hix Cost of CaJ2ital 
Cash Flow 
(Intervals EguiE£ ~ Bqui~ Loan Averaf.:2 
t2b- t5a) Hl !'12 'e' "'""'ii' 'k' 

l.Original 450' 2540 1270 12% 6% 1~ 

2.0ptimal 550 2540 1520 12% 6.2% 9o7ff/o 

3oAmended l •. 575 2540 1582 12% 6.33~* 9.8% 

4.Amended 2. 575 + ajt min~540 1582 + f(S)ajt min. 9.8% 

* An approximate function of £1270 @ 6%, £250 @ 8% and £62 @ 12%. 

At the first amended stage the cost of capital is sufficientlY 

. reduced·to make project E (see Table 7) yield a positive net present 

worth1 but the debt capability of £62n. is inade~uate to finance 

E (£700n.} Presumably some project 'j' exists with capital outlay bjo 

and inflows ajl, aj 2 •••• ajn' for which 

and 

b. :s: £62n 
JO 



Patently this process is capable of reiteration until there are 

available for implementation no more projects whereof the capital 

cost is no more than the last potential increment of loan capital 
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and whereof the net present worth at the last average cost of capital 

is positive. Equally patently, as companies observably do not proceed 

to abnormally high levels of funded or instalment debt - although they 

evidently proceed to very hieh levels - there must be some limiting 

factor to the process, One such factor has already been reviewed; 

an upper limit to loan capital set by a melange of institutional 

cost' and constitutional factors- significantly weakened though 

these may be by recourse to instalment debt. Other factors will be 

seen in due course to lie in f(S), 

Section 3. The Imnlication of Financial LinkaRO 

For the moment it is convenient to review certain other 

complexities attaching to the discount factor. It will be observed 

that theprocess as far described is a generalised version of what 

Eower(l) has termed "FINA.HCHL LI!W .. AGE". It will be recalled that 

Bower su~~sts that financially linked projects be netted of their 

debt-capability and assessed by a pure equity discount rate: except 

for lOOf, self-debt-financed projects. I have noted earlier an 

acceptance of the second part of this theol:'Jo but the first part -

the use of a pure equity rate -_is rejectedf2) This rejection is 

based upon an insight into the maelstrom of reaction and inter-reaction 

created by the influence of general financial linkage of projects upon 

the accepted objective of maximisation of the present worth of 

shareholders equity. For this objective requires that the agGTegate 

of the present worths of projects be maximised, Let us call this 

aggrego.t~ TT • Let the projects involved (A,B,C,D,E •• J •• P) be 

(1) Bower ( 43 ). 

(2) Although, as Bower's theory also involves deducting interest costs 
from net cash flows, it would very conveniently resolve the 
different requirements of f(S) - net of interest - and the 
discounting process as noted on Pat;-e 219 • 



comprised within the set 'X' (which will later be argued as finite), 

Using the symbols as so far developed, a simple model of the system 

mieht bet 

subject to as yet unspecified constraints and where, for the 

illustration used, n '• 14 time-intervals• •a•, 1b1 and 'k' defined 

as in the last Section. However, one constraint has been defined 

- that the capital cost of incremental projects must not exceed the 

incremental instalment of capital, Let Ml represent a necessary 

minimum equity<!) and li2 total generated loan capital. 1'hem 

where Hl and i·:2 are essentially measures of liquidity rather than ' . 
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balance sheet values, But l·12t is increased by optimising implementation 

schedules 'such that S is optimised to S* for the operation of f(S*), 

As indicated in Table 10 the effect well may be to vary k, It has 

been seen that, ex hypothesi, there is a conflict situation between 

optindsing S and (for a given X and k) maximising lf , Dogmatically,· 

l) as li2 varies, X will increase! 

2) as X increases, rr will increase: 

3) as 112 increases, k will varyl 

4) as k varies, 1T' will vary: 

5) to increase J.!2, X !ll\lst be re-ordered! 

6) as X is re-ordered,lT will vary for (k=consta.nt): 

Two matters arise: 

1) Bower's theo;x becomes very attractive, because it advocates 

discounting by the cost of equity capital e, And e is so far 

held conveniently const~~t. 

But in th~ situation predicated here, X =Y be in any order, ,, 
One or more projects will have to be 'starters' to create 

th~ £irat opportunities forS* and hence £(S*). These 

(1) Othe~~ise what is there to be maximised? Eut note that except for 
extreme values 112 I £ ,Ml, 
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•starter;' will ultimately have to be appraised if TT is 

to be computed. This appraisal involves a valuation or kl 

which has been seen to be a weighted function of e and i. 

'.Che weights are of course !U and Mz. But H2 (loan capital) 

is within limits' a function of serviCill8-adeqUa.oy f(S) -

more specifically and in the optimal solution, or f(S*)• 

Yet f(S) is at any rate a function or the projects undertaken, 

X, and in the particular an optimal rescheduling or X to 

optimise f(S*). Row can it be known in advance that the 

'starters' in X will be such as to yield the optimal 

· scheduliilg to give 1'(6*)? And yet pending some ordering of 

X how can one know what f(S) and hence !12 and hence 'k' 

will be: and so how is Ti to be computed? But if rr is 

not computed (and computed at a maximum) how can one know 

that the set X is an optimal set? There is a presupposition 

of an unstable model. 

In addition, Bower's theory would use the existence of 

f(S) or f(S*) to justify netting all projects or their debt

capability and discounting by a.. pure equity rate. That is, 

the negative cas.'l !'lows of interest ~ents enuring to a 

project must be deducted from the linked positive cash flows 

of debt finance arising out of the increment to f(S) created 

by that project. In short, projects would be appraised net 

of interest costs and by an equity based discount rate, 

But the argument of the previous paragraph casts doubt upon 

the possibility of quantifying !12. This involves potential 

variations in the interest rate 'i'. Interest cost is thus 

unknown and cannot be deducted in advance of a solution of 

the total model, Under Bower's theory~ project 

XA' Xn• ••••••Xp would have a different value on each 
rescheduling of project implementation (re-ordering of X)~ 

In short, until 1i is maximised it can not be determined 

what project will be financed by what means, and k can have 

one common value for all projects appraised within this 

model only for one re-ordering of X at a time. (Very large~-

self-debt-financing projects would seem to be external to 

the modela by definition, they are not financially linked 



forward. They might however be rega..--ded hypothetically 

as •starters' - but their certain size and complexity 

makes this technologically improbable). 

2) More importantly an unstable model appears to have been 

envisaged. A priori, it is not possible to say whether 

relationships (2), (4) and (6) above- all involvingfi 
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- are additive or opposed. The circular insolubility 
discerned in the penultimate paragraph is disturbing. It 

becomes necessary to develop fUrther constraints to the 

model in an endeavour to reach a stable and soluble version. 

Section 4. A Model of a System of Financially Linked Projects 

in a Flexible Capital·Rationing Situation. 

(The 'financial-investment linkage' model). 

The reethod of presentation of the model will bet 

1) To 'set down the model and ita constraints. 

2) To discuss each constraint in turn. 

Fundamental assumptions to the model a.rel 

'1) A limited liability company with share capital and 

a. wide enough formal or informal market for those 

shares to permit a fair market price for the shares 

to exist. 

'2) An objective of ma.ximisa.tion of the present value 

of shareholders wealth, 

3) A managerial willingness to use leverage, subject to 

the limitations specified in the constraints. 

4) Unimpeded recourse to all segments of the loan 

capital market up to the limit of borrowing powers 

(L) imposed by the Articles of Associationr admitting 

(deliberatelY) uncertainty as to the limits imposed 

thereby to the use of instalment debt, but supposing 

that the limitation is less ambiguous to auditors 

than to management. Hence, (? L) will in fact be used, 
1? 1 indicating the uncertainty. lly 'primary' lenders 

will be meant first-class financial institutions 



dealing ID3inly in fUnded issues which will be the 
subject of an offer for sale1 nnd bank overdraft 

facilities other than mere short period bridging 

finance. By 'secondary' lenders will be meant 

smaller institutions, private placings and lines of 
credit, and instalment debt. The classification is 

consistent with that adopted in Chapter One. 

5• Shareholders of a sufficient number and/or sufficient 

means such that the company can sensibly consider the 

raising of new equity capital, at however infrequent 
intervals. 

The model as developed here i~ without doubt inelegant and incomplete. 

This is in large measure due to a lack of expertise ,in the field of 

mathematical programming. But the use of a formal framework, without 

specifying the forms <:f the functions involved, permits useful insie;hts 
into the incre·asingly complex layers of inter-relationships implicit 

in such a model as this. Hopefully, a sufficient perception of the 

elements and relationships involved will be achieved such that some 

analyst more competent in mathematical programming may build on the 

suggestions presented here, and adduce the necessary functions to ; \ . 1 
permit a closer examination of the purely computational requirements 

of the model. Hence this model is couched in deterministic rather than 

probabliatio terms1 except tha~ as w~s specified in definition {b) on 

Paee 210, projects are envisaged as being of a common quality. The 

present purpose will be satisfied if the major determinant-can be 

identified; their natures exposed and their inter-relationships 

investieated• As it is, the model is derived largely from Baumol & 
Q.uandt; and lveingartner. (l) It cannot be too strongly emphasised that 

the model is in terms of cash flows and not in terms of balance sheet 

entities. 

{1) llaumol & Quandt ( 40 )1 Heingartner ( 36, 90 ). The elegant model 
developed in i\tll detail by Chambers ( 48 ) was brought to my 
attention by i1r.H.Adelson after this present text was written. 
Chamber's model is designed to satisfy constraints of balance sheet 
conventions, er~ utilises only one source of finance - retained 
profits, It is nevertheless of seminal value in "linkaee analysis" 
(my term), and its methodologr and conclusions are not eo very 
different from those now presented. See also T.C.Mao ( 70 ), Charnes 
Cooper & Hiller { 48 ) , llierman et al { 9 ) , Pabricky & Torgersen 
( 33 ) and !-\iller & Orr (reported in Robichek ( 26 ) Chap,6). 
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AN INVESTMEN~ - FINANCE LINKAGE ~DDEL 

MAXIMISE w FOR 

f'Or 

and t • 0, 1, 2 -- n. 

1. PROJECT CONSTRAINTS 

1.1. ALL xj ARE INTEGERS AND 1'101'1-l'IEGA~IVE 

x'A+x...+--+x + B + + p 

t. >t. >->t. !>A < ~bB < < ~bp 

1.4. t j < (t+1) • < - < (t+n) • 
a aJ aJ 
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2. FLEXIllLE CAPITAL RATIONING CONSTRAINTS 

o !.m2t .. ~(st•>. i] ~ (?L) 

2.4. st !! st• • I l(a•.t- b.t)xj·]· 
j=A l J J 

maximised for a'~ • when x* is the 

optimum project set X 

2.5. t(s) s t(s•) .. (n. m2t-l• i. et a1] 

3. COST OF CAPITAL CONSTRAINTS 

3.3. e is 0 tor the lll0111ent. an independentl;r 

determined parameter. 



In addition to those previously specified the following symbols 

have been used: 

MlN: new issues of equity which raise new money~ i.e., 

excluding scrip issues or substitution for vendors' 

equity, and excluding funding of' existing short-term 

debt, 

y: cash flows enuring from previous periods - 'operating 

cash flows'.• ('.!'his symbol is not used until Page 244) 

R: a retention coefficient, note that this is a 

retention of post-dividend cash flows, the other 

part of which is used to finance new loan capital, 

a\ cash inflow, net of interest costs and planned 

shareholder distributions, This is discussed at a 

later stage of the argument. 

w: a weighted average function. 

Z: a discontinuous cost function, 

Other symbols will be developed as the need arises, 

The looped or simultaneous relationships giving rise to 

insolubility are olearr see for example constraints 2,~ and 2.5. 
Faced with this sort of problem, it is common practice to have 

recourse to determinants external to the modelr typically, to 

introduce a predetermined consumption-investment utilit~ function 
and solve in one way or another by isoquant analysis. (l This way 

out is not available here, for there is·a specific commitment to 

invest - otherwise increases in 112 would be irrelevant. (Theoretically, 

management could increase debt capital and squander, consume or hoard 
" it; rationally so, u· thereby a positive net present 'utility' worth 

vheJ.r 
accrued to, them in/capacity of major shareholders. Factually, loan 

capital suppliers tend to be less flexible in their attitudes -
especially when further increases are sought, A "lender's 

displeasure coefficient" could be applied. to f(S), but it seems 

hardly worth serious consideration). In a sense the f(S) function is 

a utility fUnction, maximising time-interval liquidity instead of 

(1) See for example Hirschleifer ( 64 ) , However lla.umol & 
Quandt (op.cit,), Weingartner (op.cit.) and Lorie & Savage 
( 69 ) ignore the problem by assllllling some given value 
for 'k'. 
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subjective utility. 

One external determinant which reasonably could be introduced is 

managerial capacity. This ·is essentially a short-period model, and in 

the short period ll.mitations of managerial capacity are likely to be 

pretty inflexible; The effect is to be expected as setting lower and 

upper limits to the effective or meaningful ranges of values to be 

attributed to certain coefficients and functions within one study 
period, Recruitment, a wider experience, education of all sorts, 

technological innovation; these will combine to set different limits 
and values as between study periods, This is a shifting pattern in 

the epic manner and the present model is capable only of one-reel 

moving pictures. Further study of the model constraints will reveal 

inter alia what additional external determinants can with safety be 

introduced. 

A second external determinant which can however be introduced 
from the outset is the arbitrary setting of t to a value of n time

intervals. In this model, the use of a five-year study period and of 
one 6-month.time-interval delay between each project implementation 

would give n•l4 for five projects, (i.e., X • A,B,C,D,J). Baumol & 
Quandt (op.cit.) observe 1 "Unfortunately the literature offers no 

satisfactory method for solution of the horizon period". In the 

article referred to on footnote (l) to Page 174, five year§ IIPPears: 
" 

to represent the practical limit to forecasting periods for firms 

other than the large international corporations. This convention has 

been adopted in this model, which is after all part of the general 
corporate planning model •. Obviously, n would vary. even. within a 

given study period according to the number of projects and the length 

of time-interval lagging. It is not necessary that t be a constant 

dimension, but it .obviously is most convenient to the solution of the 

model. Indeed, in corporate profit planning, it is common practice to 

express plans quarterly for the proximate years, semi-annually for the 

mid-distant years and annually thereafter. But if inter-implementation 
time lags and time-intervals are both constants 

n • (X- 1))... + SP,T. 

where ). is that time lag in terms of time intervals, SP is the study 
period and T the number of time intervals per time unit of study 



period. (X is used here· to denote the finite numerical size of the 

set, In the present model, T • 2, as the time unit of study period 

is a year and cash flows are measured at 6-monthly intervals), 

Another alternative to determine the study period would be to 

restrict this to that period within which no new major share issue 

could be made, This is not utterly impractical, and would be most 

useful in qus.ntii'ying !1lt' Some problems would arise it the study 

period was made too short~ frequent rights issues- e.g., Royston 

Industries, Power Securities, 

I turn now to a study of the constraints to the model. 

1) Project Constraints 
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The set X comprises the relevant projects A ••• J •• ,P. FIRSTLYa 

this set is deemed to be finite in any one study period. This 

accords with limited managerial capacity both in terms of innovation 

(often in short supply) and competent project supervision.(!) . 

Generally speaking, X is probably fairly small numerically so far as 

really significant changes in the value of S are concerned. Iterative 

routines required to establish S* may turn out to be quite simple. 

In a sense, X consists of two sub-setsa 

X
0 

1 termed •starters' on Page 230 • If such projects 

are denoted as 'j
0

' , the sub-·constraint could be 

introduced a 

~ a the balance of projects,, such that x-(x
0 

+ X!) 
FIRSTLYa a priori, it is .impossible to say very much about these 

sub-sets. In the illustration so far used in this discussion, 

X
0 

• XA' lS!• XC' and JS>• It is possible that managerial strategy 

(1) "., .... in practice there are reasons .other than the 
availability of cheap capital which place distinct limits on 
investment, reasons which may be perfectly valid and rational 
from en overall management point of view; such as the limits of 
managerial or organisational capil,city...... I accept as part 
of reality that non-financial restraints on investment decisions 
are often dominant in many of our leading business corporations." 
Donaldson ( ~6 • ), p.l99. 



and the imperatives of technology will establish non-financial 
priorities to certain projects. · Otherwise the programme calls for 

scanning each possible combination of projects satisfYing the model 

and sub-constraint 2.1.1 •• 

SECONDLY: due to limits on managerial capacity, Projects can be 

s~arted in any sequential order with srecific time intervals •t• 
between each (constraints 1.2 and 1.3) l), remembering that in 

this model projects are indivisible (constraint 1.1) and that when 

started, cash inflows are non-discontinuous (constraint 1.4). 
Staggered implementation is consistent with limited managerial 

capacity, but a more sophisticated model'might usefully var,y the 
staggering of implementation as between (say) pairs of products. 
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'n' would then have to be c!letermined by seP8r!J:te calculation. 
Equally, the assumption of indivisible outlays is one of convenience 

rather than necessity: but sequences of outlays for one project would 

certainly add considerably to the computational complexities of the 

model. 

THIRDLY: constraint 2.1 sets an upper limit to the value dimension of 

X, but it does not necessarily set an uppe;t' limit to the numerical · 

dimension of x.· This will be so where (l1lt + M2t) represents an 

effective capital rationing situation- i.e., where both (but 

especiil.ll;ir'M2t) are at maximum values. X may still be finite but in 

excess of (Mlt + M2t),. in.which case project schedules and/or amendments 

will have to reject projects as E was rejected in Table 10. 

Rescheduling, or more especially re-amending, might consider several 

small projects in competition with's few large projects, whereat X 
would'potentially be of different numerical dimension at each 

rescheduling. 'n' would then very also. ll'he.t is more1 if, as is 

realistically probable, inter-implementation lagging were to be in 

different time interval dimensions as between large and small, large 

and large, small and small projects, {small projects being freer of the 
constraint of managerial capacity)r calculation of 'n' might become 

most complex. A predetermined study period would become 'n'-dimensionally 

(1) Following Weingartner; 1,2 indicates the reversible sequential 
chain nature of scheduling, with the financially-linked contingency 
of one project on its predecessors. 1.3 indicates the potentially · 
free initial ordering of the chain, 
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elast,io for each schedule. This would vitiate inter-schedule 

comp,arisons, so that some quite arbitrary cut-offs might have to be 

applied to the value of 'n' for certain rescheduling iterations -

thereby weakening the optimising potential of the model, 

. It becomes apparent that two of the seemingly more simple elements 

of the model - 'n' and •t• - are in fact quite complex and not easily 

susceptible of arbitrary pre-quantification as potential external 

determinants. 

Also, it seems almost superfluous to point out that rJ will vrn:y 

the more for each iterative implementation rescheduling, the more 

different are the variations in the size and the time patterns of each 

project's cash flows, Given closely similar time patterns and closely 

similar sizes of cash flow across those patterns, 1f will not vary much -

subject always to the size of the change in 'k'. Finally, it is 

necessary to note that the requirement that all model values shall be 

non-negative, requires that disinvestments be represented as 'a' flows 

rather than '·b' 1 and loan capital redemptions be termed 'b' flows 

rather than '•a' flows, Other occasional elements will doubtless prove 

to require similar expression, 

2, Qapital :lationing Constraints 

Bsumol & ~uandt assume a rigid capital rationing condition. The 

, present model is one of partially flexible capital rationing - only 

partially because limiting maximum values of lilt and M2t are envisaged; 

but flexible because different amounts of Mlt and !12t are envisaged; 

and yet capital rationing because each amendment is rationed to the debt 

capability of the previous rescheduling or reamendment,(l) 

Constraints 2,1 and 2,1,1. are·the basic capital rationing 

(1) The maximisation or !12t in the form of an infinitely high rate of 

interest is termed by Hirschleifer ( 64 ) a "Scitovsky situation"! 
and this he describes as "empirically significant only in the short 
term". In the present context this is an attractive idea, in view of 
the different S* and f(S*) of different (short-term) study periods, 
It does however under-emphasise at least one long-termed circumstance 
where this will apply; i.e., the constitutional restriction on M2t 

(that is, (? L))where Mlt is statio or very nearly so, 



expresoions. The 'problem areas' of exposition lie in the elements 

!'11, .112 and f(S). Certain minilll!ll characteristics or these elements 

can bs discerned. 

(i) tU ::lUSt be positive: the .model is of a profit-maldng 

limited liability company maximising the value of 

shc.reholders' wealth. Also, suppliers of loan capital 

will ordinarily expect to see some equity com~itment 

somewhere in the firm.(l) 
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(ii) Within one study period, Mlt probably varies from IUt-l 

principally due to the retention ooarticient a. The 

possibility or a study period or that duration which 

noroally would preclude new or rights issues has been 

mentioned. Yet in ani event, such isL-ues nrs seldom tied 

to individual projects other than those ver,y large one-oft 

projects which because or their fundamental nature tend to 

lie outside the scope or normal capital expenditure 

bUctgeting (see Page 231). '."he more usual purpo~es seem 

to be either to reduce outstanding redeemable debt 

commitments, to fund short term debt (most typically bank 

overdraft), or generally to improve the liquidity of the 

organisation as a whole (i.e., for working capital an well 

as fixed capital projects). Often the two aspects are 

joined in one issue. Only the t11ird aspect streets the 

capital ra tioninz sys tom, sl though all three mey affect 

'e' and henoe the project appraisal rate 'k'. If the 

first two operations be ter.Jled 'redecption' (lfiC) out or 

total now issues (lllJl') the following additional constraints 

can be specified: 

2.2.1. ltl.t • !illl't - l11Ct + !~(St) - 1\Ct ( 2) 

(l) This expectation is too specific to the firm and to the occasion to 
·constitute any significant reverse debt-equity ratio convention. Its 
existence, and the impact of its satisfaction en the terms of a loan 
(especially from a bank), however; account for the inclusion of !Ut. 
in constraint 3.2. The phrase 'equity base' is sometimes met, 
implying some minimum oowitment or debt-equity ratio. However, it 
seems clear that. what is ·meant is rather a lenders' minimum than a 
managerial optimum ratio. Leverage does requiro an equity 
oo~itment to make basic sense. 

(2) !"ore then in nny other instance, this expression indicates the 
marginal cash flow nature of the model. Invested equity irJPerited 
from prior study period::~ (say, l1lt n) is irrelevant. Obviously 
(:·Ut-n + i1lt) would repre::~ent a baianoe sheet figure at time •t•. 
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(It cust be noted that a similar coefficient RC will exist 
if rede~ption is from existing cash balances or from 

retained cash flows generated b,y budgeted projects). 

2.2.2. l'UCt + act • c(l12t.U) 

a predeterminsd redemption £unction to be applied whenever 

the model generates a value of l12t above some level •u•. 
This would not retleot an 'optimal ratio'. It would refiect 
a redeJ.!IPtion liability, leading to 1 

2.3.1. o ~ rl2t • (t(S*),i) - o(l12t.u) !!*. (?L) 

if redemption were to be of a revolvin~ fund of short term 
debt facility, e.~., an acceptance credit. (Constraint 

2.}.1. is,a modification or constraint 2.3). 
lt is not likely that the ·o £unction would be large, 

especially it instalment debt (which is period self
liquidating) were the larger part of 112. Similarly• undated 
~xnded stook in M2 would.reduce this £unction. Finally, 
the c ~xnotion would probably permit a re-issue of M2 in 

the next inte~l especially if temporary non-funded finance 

. such as bank overdraft was redeemed. In short, constraint 
2.2.2. is seen as something of a fail-safe device in the 
model and therefore (subject to due concern over the effect 
on e) could be quantified at a fairly arbitrary level. 

!Ulf, or !UN - !UC, can be introduced only M an arbitrary 
independentiy determined factor. In saoe sense, it is 
quantified only by the failure of the set X as measured 
by constraint 2.1. to include all potential projects with 

.a positive net p~sent worth now available to the company. 
Limitations, in manaserial capacity have been shown to be 

fundamental to the derivation or :r., so that the existence 
ot a 'proJect gap' of this sort is still no suarentee that 
:•1lli would be activated. There are further the e:xtra.neous: 

but important matter.~ of ti.mitla new issues and their 
associated a.dministmtion costs. l~or each study period, 
the opening !•U value is inherited from the le.at st-J.dy 
period( in the form or uncommitted funds generated in that 
study period) and all that can be envisaged at this stage 



in respect of l1lN in the new period is an arbitrary 

instruction to provide for some given value for this, 

after an inspection of total project availability and, 

so far as can be discerned without evaluation of the 
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model, a rough estimate of both financial capacity and 

redemption commitments (other than for self-liquid9.ting debt). 

(iii) The introduction of the retention coefficient R into 
constraint 2.2. is capable of producing yet another 

instability factor into the model. Firstly it is 
necessary. to clarify R. Capital allowances, investment 

grants and other non-discretionary genera.tives are 

subsumed.in ajt• R therefore refers to the retention 
from the net cash inflow aJt• and would be a function ofl 

1. The rate of distribution, if any, of investment grants 

, h,y way of subsidy to depreciation or taxation 
provisions. (l) 

2. Transfers to and from tax equalisation or other 
deferred taxation accounts. 

3• ApprOpriations to revenue reserve from disposable 

after-tax cash flows. 

4. Transfers to capital reserve of non-operating income, 

other than for wholly non-cash gains such as asset 

revaluation. 

It is important to stress that ll is a ~ relationship. 

These four determinants require,pre-quantification: yet 

items (1) and (3) derive directly from the model itself. 

Grants are obviously a function of project implementation 
and timing • i.e., of the optimum schedule. Appropriations 

(or conversely dividends) relate directly to lT insofar 

as shareholders prefer income or capital gain. This last 

problem might be overcome by an independent decision 

establishing a reference pay-out ratio. As well as 
facilitating a quantification of R, this would much 

simplify the problem of quantifying e if it were thought 

that this might be attempted via a Gordon-Shapiro 

(1) Thereby increasing distributable surplus. 



approach. (l) It is also tempting to regard (1) as not 

very importa.ntr but in fact this seems increasingly to 
matter in earnings distributions,(2) 
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(l) A constant or reference ~-out ratio does not seem a realistic 
assumption in· the context of U.K. industry, where the preference 
seems to be to~1e.rd a constant dividend - c.f. the short earned 
dividends of I.C.I., Albright & W1lson and (nearly} Dwll.op in 
recent years. The situation is additionally confused by the 
existence of voluntary or compulsory dividend restraints imposed 
by the Government prices and incomes policy.· A basic preference 
for a stable dividend rather than a stable pay-out ratio is shown 
by llenishe.y ( 41 ) to be. a signii'ica.nt factor in supporting 
share prices, and so is a quite justifiable policy, 
BUT IT IS ESSENTIAL TO liECOLLECT THAT IN' THE FINANCE:-I!!VESTl1EN'l' 
LINKAGE MODEL, THE DIFH'EREUGE BETWEEN CASH-FLOW AUD ilElTENTIONS IS 
N'Dr DIVIDE:UD. RETENTIO.'ffi Al1E CAREFULLY DEFillED SUCll THAT 
DISPOSABLE CASH FL0\4 IS TBE SUM OF RETE!lTIONS, DIVIDB!IDS AIID LOAN 
FACILITY FINANCING. The following constraints or expressions have 
been or will be defeLded as essential to the modelr 

from 2,4, S • f(a' - b)X 

from 2.2.4. R • S - f(S) 
from 2.4,1. a' • a - 1 • qMl + y r where i • loan interest 

and q is a dividend 
coefficient. 

substituting 2.4.1. into 2.4. 0 and thence into 2,2,4, 
H • f(a-b)X + y '-i -ql!Jl 

• f~f)+ Y- (f~bX)+ i) ,.. qMl • f(S) 
or R +. q~U + f(S) • f~&X)+ y ~ (f(bX)+ i) 

and as the .second half of this expression is interpretable as 
cash inflow from budgeted projects plus cash inflow enuring from 
previous study periods (cash from operationa)J ~ cash outlays 
on budgeted projecta and ~ loan interest; it is in fact 
disposable cash flow within the study period. ilememberil.ng that. 
all related tax flows ·are subsumed in a,b,q,i and y). · 

(2) An informal survey of some 85 larger companies publishing accounts 
for financial years ending January-December 1967 indicates that 
retained grants constituted 2/8% (average 4%) of net capital 
employed: and this after eo short a life of the scheme. Housh 
extrapolation indicates that after five years, and assuming no 
major change in the size of grants or in the conditions under 
which they are made, investment grants alone might represent 
as much as 13% of net. capital employed. If locational grants 
are added, by no manner of means can grants be dismissed as 
unimportant. 
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Accordingly it would be necessary to specify a constraint 

Of the general f'OX!Ilj Ofl 

2.2.3. a- (<(l;·f::. (xl.1>) + (l- r) (st • Gt) 
jaA 

using gas a coefficient·or grant retention, G'as a measure 

of grants received (not due) and 'r' 'as the basic reference 

pay-out ratio. :But this would at once render constraint 

2,1, insoluble. In the end, a has to. become an independently 

determined coefficient - probably a simple fraction of 

disposable cash flow held constant over all time-intervals 

within a study period. This is a distinct weakness; bllt 

· it is necessary for another reason. Loosely 1 a maximum 
value of servicing-adequacy of cash flow isa 

2,2,4, st • R(st) + r(st) or r(st) • st • n(st) 

althouSh' r(st) is in f'act subject to additional influences, 

as will bo seen. If' R is, through constraint 2,2.3. made 
unstable1 f(St) would become unstable. As this would be 

an opposin(l; in11tabili tyr and as R is a determinant of In. 

and f(St) of 1121 the two instabilities might still result 

in the same total of available finance M. llowever, the 

relationships are all too tenuous for the analyst to be 

sure or this with an acceptable' degree of probability, 

tven an independently-detexmined value or R will 
introduce enough distortion to the problem of establi11hing 

optimal reamendments to each rescheduling iteration, 

The predetermination or a. value for n is in a sense 

equivalent to establishing a planned rate or growth or 

the equity. This is consistent withl 

1. A limited bllt not fixed managerial capacity, 

2. The reinvestment assumption implicit in discounting 

techniques in the context or factual business 

finance and accounting procedures. (See Appendix I!.) 

This 'consideration of Ml ignores for the time being eny 

inter-relationships arising with the cost or equity e. 

It is convenient, however, to note that the model is not 
directed towards optimising e. 
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(iv) It must be acknowledged that a weakness of constraint 2,4, 

is 'that in concentrating upon maximising minimum time

interval cash flow, it completely neglects the additional 
desirability of minimising inter-interval variability of 

cash now, If such variability is.' a measure of risk to 

the lender some impact on f(S) is likely, either directly 

or through i in constraint 2.5. 

( v) 1·12. is determined lo.rgely by the intersection of the loci 

of i and f(S). It also has its own limiting value, which 

ca.n be expressed as a.n infinite value of i. The 

principal causes of this limiting value were set out on 

Pages 205/6.0f these causes, the most effective mi&nt be 

that set by constitutional limits, albeit weakened bw 
ambiguity concerning instalment debt, The second cause 

listed on Page 206 (recourse to secondary lenders) can be 

expressed as a derived value of f(S). Hence: 

2.3.2.1. 

2,3.2.2, 

!•12 ~ [V a (i,f(S))] 

!12 > [v• (?L,f(S),et al.)] 

where v is the value of 112 at the start of the upturn 

in the curve (Figure 1, Page 205 ) and 'et al' sienifies 

causes (1) and (3) on Page 206 , The somewhat ambi&'Uous 

quantification of 'et al' r:rl.ght with advantage offset the 

ambiguity of (?1) to give for the second half of the 

expression! 

f12 :> [ v • (L,f(S) ~ 

with L the more dominant the further above v is !12, 

Usefully, the omission of i in 2,3,2.2. reflects the· 

indifference to the cost of loans which characterises 

management who are desperate for funds in o. crisis, 

In a.n extreme liquidity crisis, L is ignored (assumes 

an infinite value), If the firm is basically sound, f(S) 

becomes randomr if the firm is not sound f(S) assumes a 

nil value. A minor constraint ie that L • f(Hl)J see 

above, Para.(i) and footnote ,(1' on Page240 • Indirectly 

this gives 1'!2 • f(l-11) for !12 > v - which is an 

accepted constitutional limit to gearing haVing nothing 
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whatever to do with optimising debt-equity ratios. 

(it is to be noted that the c function should be inserted 

in all constraints for M2a but as c is expected not 

usually to be large, it is omitted in order to .simplifY 

the exposition). 

(vi) f(S) is therefore the effective demand schedule for M2. 

247 

It is important to realise the f(S) is a purely monetary 

!\motion - the assessed ability to pay interest and 

otherwise service loan capital. Non-monetary considerations 

such as restrictive or consultative conditions attached by 

existing debt-holders to further tranches of debt ·are part 

of the self-determining values of M2 and appear as a 

tendency for i to approach infinity. As management 

exploits the servicing-adequacy of cash flow, it is 

probable that the locus of f{S) will initially be horizontal. 

At a later stage, suppliers of loan capital (especially of 

fUnded debt) will require a rnor.e ample cover1 directly or 

by imposition of restrictions of some sort. The curve of 

f(S) can be expected to become concave to origin. 

Ultimately, recourse will be had to secondary lenders, at 

which point f(S) becomes discontinuous. At first thought, 

it may be assumed that the curve will shift to the left. 

llowever such scanty evidence as exists tends to leave a 

suspicion that it might equally well shift to the right. 

{In my own experience, private placings of debentures with 

the larger U.K., Canadian or American insurance companies 

are not cheap1 but they are moderately easy to arrange, 

especially if accompanied by reciprocity in substantial 

company insurance matters, and very especially if 

supported by long-term supply contracts with major 

customers. In a sense, these companies ars substituting 

direct or indirect interest charges for cover. bVidently, 

industrial banks in the U.K. tend also to do this, if the 

recent cases or Davies Investments and of Pinnock Finance 

are to be taken as r.eliable evidenc~. Where the 

substitution is overt, f(S) becomes partially determined 

by i , as cash flow must be adequate to service higher 

interest costs (see constraint 2.5.). Thereafter r(s) 
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may resume a new concave path. 

f(S) is thus seen to be cause and effect, It is 

without doubt a dterminant of ~!2t' and yet is influenced 

itself by M2t-l' especially at the point of transition 
between primary and secondary lenders. At the same time, 

as it must be sufficient both to cover interest and to 

service redemption, f(S) is influenced by changes in 

interest rates, These concepts are reflected in 

constraint 2,5. The phrase 'et al' refers to a non
quantifiable aspect - Donaldson's(l) important point 

that a wrong esttmate of f(S) is a greater threat to 

management (to whom it may spell disaster), than it is. 

to institutional lenders (to whom the principal or 

average loss will apply), Secondly, as f(S) is deemed 

to follow a generally concave path; but the administration 

etc. costs of raising capital contain a large fixed element; 

st~l and hence uneconomic increments of debt mey be 

expected to develop. It would therefore seem necessary 

to apply a fail-safe device to r(s) in the shape of an 

increasing negative 'capacity and cost' factor which 

would reduce f(S) to a nil value somewhat earlier than 
would otherwise be the case, It is essential to note that 

none of these various determinants can fairly be termed 
an optimal equity-debt ratio in disguise,(2) 

(l) G,Donaldson ( 11,50 ), 

(2) Compare G,F,\,'eston (intro, to 'Weston & Woods' ( 94 ) • on 
!1odiglian1 & l'liller "Some Estimates of the Cost of Capital to 
the Electric Utility Industry" ( A.E.H, June 1966)1 

"since they do not admit of a rising cost of capital 
function at some high level of leverage, they suggest that 
firms would be induced ••••••• to use the maximum amount 
of debt. But as firms obviously do not use extremely 
high debt ratios, H,M. resort to the concept of a target 
debt ratio to explain the limit on increasing leverage. 
But a target debt ratio signifies some policy on the 
financing mix of debt and equity. But this is what 
business finance has argued and 11,1-1, have denied. They 
state that1 

'The determination of the optimal value of ••••• the 
firms' target ratio involves many difficult issues 

(Note (2) is continued on next page,) 
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(vii) The other principal determinant up to the value v 

(constraint 2.3.2.2,) is stated to be i. The locus 

of this element is discussed on Pages 205 & 206 , 

Suffice it to say here that the substitution of i 

for f(S) by secondary lenders might be expressed as 

an upward discontinuity at the point of transition 

from primary to secondary lenders, 

(2) continued 

for which. no completely well-worked out theoretical 
analysis is yet available •, 

They mply that (this ratio) is related, but uniformly, to 
the "maximum permitted by lenders". This is an imprecise 
way of stating that the cost of capital rises, at some 
point, sharply with leverage, 'rhis in turn sugzests an 
optimal debt to equity ratio", 

In o'rder of the points made by \o!estona 

1. lt' own analysis unwittingly parallels M,M's so far as 
maximum limits to loan capital can be defined, The 
phrase "maximum permitted by lenders" can as easily mean 
"in terms of servicing-adequacy of cash flow" as "in 
terms of some conventional debt-equity ratio". 

2. Some firms, anyway, obviously do use extremely high 
debt ratios. !1y argument (and presumably that of n.M.) 
is that these are those with enlightened financial 
management. Even Sample A firms in 1966-67 average 
over the 30% gearing often implied by American writers 
(e,g,, Donaldson) as the limit of market acceptability. 
See also Hate il. to Page 174 • 

3• A 'lender permitted1 maximum does not at all suggest 
an optimal debt-equity ratio1 unless we suddenly substitute 
creditor security as the optimising objective in place 
of maximising shareholders present wealth. 1'he maximum 
permitted by lenders is as likely to be above as below 
the optimum from shareholders point of view, 

1-!eston is still arguing in terms of an advanced market 
risk-sensitivity which almost certainly does not exist1 and 
still assumes that all loan capital is necessarily freely 
negotiable and enjoys a formal market, 
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(vii) continued. 

f{S) acts as an indicator of this in constraint ,.2.; 
where !1lt also indicates the minimum equity 

commitment. (See Page 241 footnote (r). Also H2t-l 
indicates the tendency or i to increase with !12. 

The general principle is illustrated in Figure 2. 

FIGURE 2 

t---..._/f.r; 

£.r(s) 

I 
0 y V 

Debt Capital (M2) 

where M2 ~ OY is the discontinuity of transition 

between classes of lenders. At M2 > OV, i begins to 

become infinite. At !1!2 • CL, i becomes infinite, 
r(S) ceases to determine I1!2 shortly after v. Figure 2. 

is or course illustrative, not deterministic. 

_Deductive and empirical research into the nature and determination 

of loan capital financing is long overdue. Donaldson and Vancil apart, 

the complexities and controversies in the received texts on the cost 
of equity have tended to induce a cavalier treatment of debt. (l) An 

increasing interest cost-loan capital schedule is always presumeda 

___ some reasons for doubting this have been put forward in this present 

text. The influence of instalment debt on capital budgeting and on 

the cost of capital seems to be overdue for consideration and anaJ~is. 

(1) e.g., Bierman & .: ·Smidt ( 8 ) devote 15 pages to equity cost, 
and effectively one half-page to debt. Their treatment of 
instalment debt is purely mechanistic rather than analytical. 
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}• Cost o£ Capital Constraints, 

The use of a weighted average cost of capital, where the weights 

are the respective incremental cash flows derived £rem each source of 

CaPital, to define the discount factor kl was discussed in Section 1. 

One point of inconsistency arises in the use of a constant discount 

factor over the study period, assuming optimality of the model. The 

change in the project set X and subsequently of k in the next study 

period, to which some at least of the cash flows of the present study 

period will enure, means that projects might in fact be assessed at 

two or even more somewhat unrelated discount rates. This risk seems 

unavoidable given the use of stu~ periods of less than project lives, 

especially such that project autla¥s ~ be spread between two or mora 

study periods: but in thia model such risk is minimised because by 

de:finition all outlays are taken to be instantaneous. At the same time, 

project assessment within a study period assumes a constant range of 

values for e, i and k in that period • i.e., assumes no bodily shifts 

to the left or to the right of the various determining schedules. 

However, this problem is not novel, nor is it restricted only to this 

model. On the (mom~Jntary) assumption or an optimisintt solution of the 

nodal, such that in fact l·l2 is quantified at any rate for one study 

period; k is constant to the extent that i is constant. But what of 

the other determiruL~t of k • viz. e T 

Constraint ~·3· simply specifies a value for e which is temporarily 

taken as extemally and independently determined, Evidence has been 

adduced to support an independence of e from M2r but whether e is 

independent of the components of Ml as given inr 

2.2.1. l'O.t • liDft • MlCt + R(St) • ROt 

is an issue demanding further consideration. 

The two issues on which discussion can not be avoided arer R - the 

effect or retentionst and 11lC - the effect of redemption operations. 

RETENTIOllS. 

Utilisation of a constant value coefficient tor R was proposed 

so as to avoid the introduction of a complex instability, and was 

shown to be consistent with the behavioural assumptions of the model, 

On Page 243 , attention is drawn to the facility that this would 
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accord to a Cordon-Shapiro cost of capital model as a means of 

quantifying e • Nor does the finance-investment linkage model, 

as developed, prima facie introduce any preconditions as to base or 

exit values of shares or as to dividends which are inconsistent with 

the Gordon-Shapiro approach.(l) However, there still remain very 

substantial objections within the finance-investment linkage model 

to the use of this approach. Briefly, these may be listed as1 

(i) The G-S approach assumes an expectation of a constant pay-out 

ratio. It has been noted that this is not consistent with 

U.K. practice(2) 

a) U.K. compenies appear to prefer a constant after-tax 

dividend. 

b) Dividend limitation within Government prices and incomes 

policies precludes constant pay-out ratios in situations 

of earn~~ growth. 

This is not inconsistent with the finance-investment linkage 

model •. Footnote (1) to Page 244 outlines the relationships 

between retentions and equitydividend distributions. It is 

quite conceivable that the dividend distribution ql1lt should 

be for a fixed sum or for a fixed proportion of equity 
capital as defined in that Footnote. ·(In this instance 'equity 

capital' must be taken as the aggregate (. n . ) for all study L: ,111 
t=l. . 

periods). However, given fluctu!\tions in !ll, a fixed value 

for ql-11 is illogical and inconsistent with the behavioral 

assumptions of the model. If q is set as a fixed proportion 

of equity capital, another potential instability factor is 

introduced to the model1 thus 

from 2.4. (a• jt} etc.eto, · 

(l) See Appendix 2 for a review of some of the implications of the 
Gordon-Shapiro approach - referred to in the rest of this 
dis~~ssion as 'G-S'. 

(2) There is some evidence that the reluctance to alter dividend rates 
is more :powerful in a. downwards than in an upwards direction& see 
also \Valte:t' ( 35 ) p.;s. As the G-s·approach is based upon a. 
growth situation, a rejection of the concept of a reference or a. 
tareet pay-out ratio is perhaps not so well grounded, 
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' where y is the cash flow from existing operations as distinct 

from that from new projects, and enures from previous study 

perioda. Now essentiallyl 

per 2.1. 

ajt - r(f:_ (xj)J yet 
j•A 

p 2: (xjt !(!11,112) 
,)•! 

l1lt • H(St) eto.etc.l accepting that S*t= St. 

There is a potential instability arising out of the presence 
the • 

of/St function on both sides of the ~quation which results 

from the various substitutions.implicit in this series of 

functions. 

A proxy measure of qMl would be to use a constant proportion 

of cash flow1 i.e., 

2,4,1. a'jt • a.jt- it -qajt 

This woUld 'present no difficulty in the solution or the model. 

Interestingly, qajt would also represent a proximate measure 

of a constant pay-out ratio, thus conforming to the G-S 

assUmption, Dut how good a substitute of qr11 is qajt? By the 

very conditions of the model, not a very good one. For if 

ajt increases,, such that f(S) increases; the repudiation of 

some prefe:z:red equity-debt ratio means that H2 is as likely 

to increase·as IU. Equally, if ajt increases such that f(S) 

: increases; J.U is as likely to increase by R - see constraint 

2.2.1. - as by l'll.N.- yet no dividend is payable on R, 

Consequently qajt is no real measure of qi11, and this 

otherwise attractive idea is not really acceptable.(!) 

The objection to the G-S assumption is not overcome, 

(1) One ad~antage which.~ attach to qa.t is that it is a very clear 
measure of liquidity back-up to reported leverage. This is most 
true where an increasin5 series of ajt' F(St) and H2t leads to an 

increase in Xt+l' TT t+l may be in~reased, but qaj t+l is a sharp 

test of servicing-adequacy of M2t - 1. 



(ii) The second implication of the G-S approach is a constant 

reinvestment rate together with a constant return on that 

level of reinvestment. 

Thus& (using the original G-S symbols and noting the laek 

of speoifioation a$ to whether the approach is expressed 

in profit.o~ cash flow terms)r if 'b' is the retention 

fraction of earnings Y which is reinvested, and 'r' is the 

return on that fraction; 

Yt -(rt-1 + rbYt-1)· Yt-1 (l + rb) 

whence Yt+l • Yt (1 + rb) • Yt-l (1 + rb)2 

'I'his does not preclude that r is s decreasing function 

of b 1 but 

"It does exclude the case wh~re for a given b, r is 

expected to take different values over time." (l) 

Gordon accepts the sweeping nature of this assumption of a 

constant return, and it can be. shown that it'.iS directly 

opposed to some of the basic·assumptions of the finance

investment linkage model. Here the reinvestment rate is 

essentially derived from an aggregation of R and f(S*). 

The relevant G-S·time periods t,. t+l, ••• t+n would appear 
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in the case of the model to be the entire study periods: 

thus, in the illustration used in this text, consideration 

of'the G-S assumptions·relates to time periods, for example, 

.of (t
0

- t 1 •.5) years. The assumption of a constant return 

for each level of reinvestment is not likely to be met by 

the model, for the following reasons! 

(a) Although ~ by definition is a constant fUnction of 

cash flow (assuming cash flow to be an accapt&bly 

proximate measure of earnings),(2) the reinvestment 

effect of f(~ is not likely to be constant as between 

study periods. The f(S*) curve of Figure 2. is to be 

conceived of as being volatile in terms of bodily 

shifts to left or to right o.ccc:irding to changes in 

economic climate, financial and fiscal legislation, 

(1) Gordon ( 59 )p. 438 
(2) In fact, being a cash item it is probably a more acceptable concept 

than an earnings retention, in what is essentially a DC? eoneept. 



and the degree of financial sophistication in the 

capital market, The finance-investment linkage 
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model, as developed, very much looks forward to 

varying relationships between S and f(S*) at different 
periods of time. It ia therefore most unlikely either 

tha.t f(S*) will represent a constant retention fraction 
of total cash flow over a sequence of study periods; 

~ that it will represent anything like a constant level 
of reinvestment, 

(b) The reschedul~ and reamending of projects, implicit 

in the optimisation of f(S), almost certainly mean that 

the aggregate average rate of return of each potential 

project set will be much different from that of any 

other set. In a sense, ranking in this model is two
dimensional; involving ranking in terms of f(S) as well 

as" in terms of k." While the re la ti vely insular 
treatment accorded to each study period more or less 

meets Bodenhome' requirement tha.t1 

"the rate of return on retained earnings in any 

period is independent of the volume of retained 

earnings in any other periodt i.e., depends only 

on the volume of retained earnings in the period 
when the earnings are reta.ined,"(l) 

so that k is clearly the prior criterion which must 
be met as a. minimum; a whole range of average rates 

of return'r'on different project sets of the same 

aggregate reinvestment vnlue can be envisaged. 

In other word~, 'r' is not necessarily a unique value 

for a given 'b', even though by coincidence 'b' is 
held pretty well constant over two or more periods -

a coincidence which has already been noted as not at 
all likely to.accrue.(2 ) 

(1) On this issue, and the relevance of Bodenhorns' requirement see 
J,W,Bennett, J,McB.Grant and a,H,Parker ( 6 ) Chap.3, 

(2) e,g,, 
yt • yt-1 (1 + rb) 

but Yt+:l: • Yt (1 + r'b) + Yt_1 (1 + rb) 

where b is a constant, but r f r•. In addition, of course 

~ < 1 and ~· < 1 but dr ~ . drdb' 
db . db db 



(iii) The G-S approach makes two assumptions regarding financial 

mix: 

(a) That there is no new equity financing, 'rhis is not 

totally incompatible with the finance-inVestment 

linkage model if the alternative definition of a 

study period is adopted - i,e,, one in which no 

new issues are made, · But this could contravene the 

utilisation of the entire study period as the 

relevant time intervals of a G-S application, For 

· new issues between one study period and the next 

are by no means improbable under the model, 

(b) That there is a fixed expected equity-debt ratio.(l) 

... Under the finance-investment linkage model even a 

. broad expectation of such a fixed rate is ex hypothesi 

impossible, . 

(iv) The G-S approach is an investor orientated evaluation process, 

\<!hila· Gordon (op,cit,) claims that the approach is valid as 

an investment model 

"to establish whether or not the investment of the 

corporation is determined by the objective of 

maximising its value" 

nevertheless the variables are by definition shareholder 

expectations. It is consistent with investment appraisal 

studies that management should seek to utilise such· 

expectations in planning investment strategy. But in the 

finance-investment linkage model the seoond (albeit secondary) 

criterion of project selection - that of optimising f(S) -

does exist, This is and can onzy be a purely managerial 

a.otivity, Intuitively it seems inconsistent that the one 

criterion should be based upon shareholder estimates and the 

other on management estimates: indeed, under such management

shareholder conflict situations as those recently instanced 

(1), The originiil ~S model postulated all-equity financing. Gordon( 14,59 ) 
modifies thiea ·~we assutue that investors estimate a retention rate 
'b' and a debt-equity rate 'q', that they expect the corporation to 
maintaill for the indefinite future." ( 59 ) p, 438, · 
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by Garda Trust; Cunard; British Printing Corporation; or 

Crown Cork Company; the bases might bs very inconsistent 

indeed. (Dollar Land indicates a conflict in the other 

direction, with assumptional preferences between management 

and shareholders reversed.) 

The G-S approach assumes a growth in share values exactly 

equal to the gl!owth in earnings and (given a reference 

pay-out ratio) in dividends. 'l'he study by Samuels(l) finds 

that on average share prices do in fact approximate to this; 

but goes on to say "•••• a numbsr of (particular) companies 

show significant differences bstween ••••• dividend yield plus 

a factor for growth in dividends, and dividend yield plus a 

share price growth factor". The Econtel study 'Risk Factors 

in British Industry•(2) esti.Imtes errors of market valuation 

of individual company share prices in the light of experienced 

earnings growth rates in those companies. The range of error 

is enor:nous - i.e., expeetations were very often very wrong. 

Yet share prices in fact often relate pretty quickly to 

divulged earnings, thus bearing little or no relation to 

expectations. Finally, many 1968/69 share prices bear little 

or no relation to earnings performances, estimated or realised. 

'l'he market has developed a rationale of its own, for reasons 

already discussed. (3) Even the broadest approximation of e 

cannot be based on such an incorreet assumption. . A further 

very valid objeetion refers to the sometimes very severe 

distortions arising in the narrow markets for the shares of 

individual smaller private companies. 

For these reasons, a G-S type approach to quantity e does not appear. 

sufficiently consistent with the finance-investment linkage model to 

encourage its use here. Some other alternative must be found. 

One such might bs the general 'IJ.K. average industrial equity costs 

(l) sa.mtiels, ( 
(2) See Page 

81 

185 

) 

(3) A·similar situation; and relevant comment upon the inapplicability 
of theoretical financial models as so-far developed to the 
resulting share prices; is described in 'Fortune' November 1961, 

"\olhy the Stock l1arket acts that way" • 
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developed by Merrett & Sykes.(l) A most useful extension is the range 

of values for this concept which is given in their 'Figure 4•1•'• 
allowing for different levels of retentions. Two disadvantages ares 

1. 'i'heir estimates of the costs of capital are averages. 

Samuela (op1cit.) points out the significant differences 

between average and individual company capital costs. 

Certainly it would not seem to be very valid for companies 

to use a common cost coefficient if they are divergent 

in capital intensity of technology, in rate of technological 

development and in economic type of market supplied. On 

the whole (and excepting the legal etc. costs of new issues) 

such .evidence as is available does not point conclusively 

to any correlation (presumably inverse) of size of firm 
with cost of equity.(2) 

2. 'rhe Merrett & Sykes data are essentially based upon the 
G-s approach. The objections to this in the context of the 

finance-investment linkage model have already.been rehearsed. 

Nevertheless, an average of this nature, modified for the selected 

level of It, might provide a. most useful and reasonable proxy valuation 
' for e. 'l'he distortions in the. required growth of share prices are 

smoothed by the joint averaging effect of the large number of firms 

and the long study period used by l'lerrett & Sykes. Any company which 

feels on grounds of technoloa or of market that its shareholders are 

exposed to some exceptional dezree of risk can make use of the 
1Figuxe 4.1.• provided by the authors. Finally, the authors' 
calculations are specifically based upon U.K. taxation procedures and 

levels. Certain other aspects of their contentions are however worthy 
of brief consideration if their values for e are to be used in solving 

the finance-investment linkage model. 

(1) !<1errett & Sykes ( 19 
(2).See references previously prOVided on Samuels and on Brigham & 

Smith. Some contradiction is provided by Benishay ( 41 ) 
who finds significant neeative correlation between equity yicl~: 
and size of firm. Durand ( 53 ) argues "lt would be far 
easier, and make far more sense, to estimate a rough average 
cost for the ••••••• industry than to attempt individual estimates", 
basing this plea for averages on the probably large margin of 
error in most estimates of future cash flows. 
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·Firstly, their categorical repudiation (their P.33) of the 

relevance of the cost of retained earnings in any weighted av~rage 

value of k if new equity is to be used at all; on the grounds that 

the relatively more expensive new equity will prove to be the truly 
' . 

marginal capital. This has obvious implications if the model study 

period is determined by that period within which no now equity is 
issued. Within the study period, new financing would be exclusively 

through R and f(S). For under such a case, the logic o£ the Nerrett 

& Sykes argument is that e would be determined entirely by the cost 
of relatively more expensive retained earninoos as this would then 

be the marginal finance. This would be true in each of two 

contiguous periods which ex hypothesi would be separated by a new 

issue - perhaps at a very different cost; which nevertheless 
presumably is irrelevant under this ar/lUID(mt. '.rhis situation is 

nevertheless a highly artificial one and perhaps should be ignored. 

The real confusion lies in the failure of the authors to follow 

the logic of the theoretical rationale to their calculations. 

Appendix II to this thesis demonstrates the inseparable paralleling 

of share prices to earnings growth which is fundamental to the G-S 

approach - i.e., earnings on fomal equity and retentions alike. In 

other words, the price of equity shares on the market embodies.the 

earninQ"'B to retentions. Consequently, the cost of new issues cannot 

be separated from.the cost of present retentione. This of course is 

no more than Wl inverted way of saying that the cost of retained 

earnings cannot as a minimum be less than the cost of new equity when 
either can be invested outside the firm in identical risk situations.(!) 

Secondly, Herrett & Sykes postulate that k shall be detemined 

by planned rather than current weights of equity and loan capital. 
Interestingly, they do not proceed to postulate that those plans 

shall proceed to some point o£ minimum value of k. SUch an extension 

would of course run counter to the basic thinking of this thesist but 

(more importantly) the mechanics of the finance-investment linkage 

model would modify the concept of 'planned' weights to one of 
'emerging' weights, The l1errett & Sykes postulate envisaun-es an 

independently determined long-term capital mix. This is a popular 

concept:. but the finance-investment linkage model developes the 

capital mix as an integral part of the total decision system analysis. 

(1) See Solomon ( 30 



It is seen as opportunistic in its nature - a matter of managerial 
tactics rather than strategy. In short, for constraint 3.1. 
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w er:~erges from the project rescheduling process and is thus a 
continuously evolving function. It is also to be noted that e and i 

are contemporary costl of capital; i.e., current costs only. They 

are in no way evaluated by reference to the historical costs of the 

existing capital mix. 

Finally, and not least importantly; the emergent weights would 

be, not balance sheet values, but now of funds figures. This is 

important in any model of corporate financial planning as clearly 

distingUishing' between retained investible fUnds and book transfers 

to reserve. The concept of depreciation as a source of investible 

fUnds is thus consigned to the limbo to which it properly belongs, 

Weston,(l) in developing the model of marginal cost of capital 

which was discussed in Section 1., uses firstly the currant earnings 

yield and secondly an anticipated earnings yield: 

"It is argued that the current· market prioe •••• reflects not 

only current earnings but prospective earnings as well •••• 

Whet we .are seeking is· the measure of the cost of capital 

that reflects the earnings expectations of the investor 

related to the current price of the stook. 'fhis represents 

the level of earnings the firm will have to achieve to 

maintain the price of the current oo:omon stook." 

Appendix II. establishes that under a o-s model; k,P
0 

and Pt (the base 
and exit prices of the share, respectively) will be in equilibrium 

only if Pt • (1 +rb)t for an earnings-to-assets rate rand a constant 

retention fraction b, It is further demonstrated that the effect of 

such an exit price is to establish an indentioality of earnings-price 

ratios: 

E . 
...! • • •• • •• • E6 
PO F 

5 

B 
•••••••• n -p 

n-1 

using a for anticipations and o for current. 'rhis is exactly the 

relationship which Weston seeks: but the underlying assumptions as to 

(1) \>leston ( 93 ) • 
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a constant retention fraction and asset-earning rate have been shown 
to be inconsistent with the present model. 

In addition to these implicational problems, there are two 

conceptual problems. The basic assumptions upon which the finance
investment linkage ~odel was based included one specifying the 

existence of a formal or informal market price. It is relevant to 
note that an informal price, however, is probably the subject of a 

most imperfect market and so could not necessarily be expected to 

conform to the necessary criteria involved in the evaluation of e 
outlined abovel i,e,, in respect of the exit share pl."'ice. It is too 

facile to have uncritical alternative recourse to some such 

representative as 'a quoted company in the same industry' or 'the 

average for the same industry' when what should be meant is 'in the 

equivalent risk class•. A comparison of earnings variability as a 

percentage of the average return on assets employed with that for the 

'industry' might be a reasonable pro:xy measure of equivalence, but 
this is not an easy calculation ~ and what happens if the comparison 

shows a wide variation?(!) Barges' correction for different gearing 

structures must be noted, for it is likely that if the company is a 

private unquoted one, gearing may well be low compared with the 

'industry' sample, To ths extent that &."JY gearing in the firm is 

convertible whereas that in the sample is not; or vice versa; there 

will be further distortions built into the comparison, Other and 

more general disadvantages in using some industrial average were 

noted earlier. 

Secondly, the approaches so far discussed seem notably to fail 

to clarify the natura of the quantities used~ The G-S approach 

itself uses what is essentially a discounting procedure •. This 
operates, strictly speaking, on cash flow1 but the quantities used 

by G-S are never defined in euoh accounting terms as clearly to permit 

·their indentification as cash flows. Almost certainly shareholders 

do not use cash flow, and yet it is their expectations which form 

the basis of this valuation. approach •.. !low accurate those 

(1) i,e,, If 'industry' and 'equivalent risk class• are not found to 
be cotenninous, Does the principle of 'equivalent risk class' take 
precedence, and so one compares a private engineering company with the 
dairy industry? 



expectations must be, if the approach is to be correct, is very 

clearly shown in the valua.tlon requirement of the exit sll!.l.re price, 

For the U.K., Samuels (op,cit.) finds that on avers&~ the market 

gets pretty near this requirement, but is much less likely to do so 

in respect of the individual firm, Anthony remarks I (l) · ' 

"The cost of (equity) capital is extraordinarily difficult to 

estimate. One starts \1ith the market price of the stock, 

and then tries to estimate what fraction of that market price 

is attributable to the markets' judgement of the profits on 

the present equity, and \1hat fraction is attributable to the 

markets' judgement of future profits that will be·earned on 

retained earnings• J?ew people will have much confidence in 

the result of such estimates," 

1 conclude that given the constraints of the finance-investment 

linkage model it is not possible to quantify e on the basis of a 

specific valuation model utilising H. lt must be externally and 

independently determined, and in'view of the poor degree of 

confidence attaching to any vecy sophisticated approach, it might 

as well enjoy the convenience of simplicity, 

Firstly: 

It will be based upon earnings, 7his avoids problems of reference 

pay-out ratios, By implication, it does not attribute much 

importance to dividends, It is a matter for speculation as to what 

extent the strong preference of most American wr1ters( 2) for 

dividend-based models is a result of the dividend practices of 

American companies, Walter(3) cites the increasing practice in 

America of paying quarterly dividends and argues that this so 

reduces share price fluctuations (because the information content 
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is so much greater with that increased frequency of ocaurence) that 

capital gain potential is much reduc.ed, He .further argues (p.p.l2,13) 

(l) :(uoted Durand ( 53 ), who openly opts for industrial 
averaees accordingly •. See rage 258 for an apposite remark 
at a very practical level, 

(2) Bat see :Friend & l'uokett ( 56 ), 

(;) J .F.l/alter ( 35 ). loc.cit. 



"Annual payments,,,,,,z:Ught result in more attention being 

paid to tax differentials" 

- i,e,, to capital gain as opposed to income, '£his of course would 

switch some attention from dividends to earnings, Ue refers tol 

",,.,,sustainable dividends that reflect managerial 

expectations ••••••• ,,and (extra) dividends that are 

simply distributions of current earnings ...... (and 

which) are declared annually in the 4th. quarter". 

Apparently these "extra" dividends are used as indications of future 

increased sustainable dividends, on some future consolidation of the 

growth potential, Compare the almost universally staid U,K, practice 

of repeating interim dividends - a practice which has an absolute 

minimum of informational content, Analysis is forced back upon 

earnings considerations, of which the quotation on the next pags 

is a typical example. Any casual perusal of financial journalism 

today will show the constant attempt to translate interim earnings' 

statements into share price expectations, and jobbers seem increasingly 

to follow the same reasoning,(l) Ultra~ar and Vickers are cases in 

point, where increased interim earnings in 1968 were still below 

expectations, so that prices fell - although the interim dividend 

was maintained, During recent private discussions with London 

stockbrokers, the several partners present were unanimous that 

"it is price-earnings that count now, Only older shareholders give 
priority consideration to dividend s, and they are increasingly 

conc~rne~with dividend cover", 

Secondlya 
It will attribute a common cost to new equity and to free retentions, 

following Solomon(2) in arguing that the external investment 

opportunity cost is common. 
The cost of equity cash flow e will therefore be defined as the 

relationship of anticipated equity earnings to the anticipated share 

(1) The absence or jobbers on U,S, stock exchanges, and their presence 
on U,K, exchanges; would be worth investigating as a cause of 
differences in valuation approaches, To what extent does a 
jobbers' "marking-up (or down) prices" exaggerate, stifle or 
confirm shareholder expectations? 

(2) Solomon ( 30 ) P•P• 53·54• See also footnote to Page 259 



price, i.e., 

Ea 

Pa 

----------------------------

where time 'a' is at the end of the study period, The need for 

anticipated share price is set by two considerations, 

a) To allow for general secular movements in share prices, 

This involves taking a view of share yields as a whole, 

b'or example, it has been :recently calculated that if 

earnings per share fail to rise on average by some 50';'~ 

lll the next three years then share prices generally will 

have to ease to give that target 9% yield on which tha 
calculation is .founded, As in fact the cumulative 

effect of devaluation end expected productivity 

increases are together not expected to add more than 

25% to earnings in 1968/69, plus the assumed underlying 
~ 

4~ p.a. growth rate: share prices in general can be 
expected to ease by some 10% from current levels,(l) A 

more general point in the same argument is that ee.rnings 

yields have exceeded 9?~ in all market down-turns since 

1960, This would be a relevant consideration if a study 

period was expected to end coincidentally with a cyclical 
down-turn, 

b) To allow for such situations as are evidenced in the 

following e~tract: 

",,,,,at 20/6d, the shares yield 3o6)t with a prospective 

P/E ratio of 24.4 - a rating which assumes considerably 
more than a modest gain on Viyella's average profits 

for the last four years. 'rhe :target has been stated 

.. (l) The 'Times' 12th,October,l96G, The actual argument used therein 
is not the clearest, and the above text serves merely to demonstrate 
the need to consider secular trends, Using the 'Times' data and 
applying it to a G·S model, earnings will have nearly to double 
by 1970 to give e. true 9';0 return. The 'Times' return appears to 
be e. less sophisticated earnings' yield. The target 9% is adapted 
from the argument of Professor llarold :lose that equities have 
historically yielded better than 9% and in addition must command 
soma premium over good quality debenture stocks - which to~* 
yield better than l1j, to mturity, 

(* late - 196B) 
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publicly •••••• n~ely profits of £8 million per annum 

before ·tax, which would reduce the prospective P/E 

ratio to 15.6. The snag is ••••• that it might be well 
into the next decade before the target becomes reality, 

and share price could be left high and dry." 

(The 'Times• 12th.September 1968). 

The situation typified is one of subst~tial divergence between 

management planning and shareholder expectations. A study of 

the company since it first c3llle into prominence in 1965 gives 

no indication of either a reference pay-out ratio or a 
planned gearing ratio. Both ratios nuctuata quite sharply. (l} 

'l'ho ·target mentioned in the extract represents a future 

expansion of equity earnings of about 14% per annum. Share 
price, having hovered at 'about a 5% earnings yield for three 

'ye~, dropped sharply in response to the poor 1967 results1 

but oos since risen J:leteorically to 20/6do Taking 1972 price 

as the exit Pat planned equity earnings would justify a price 

of around 26/-d. for a P/E ratio of 20 (which is rather better 

than average for the industry). Discounting this back at 14% 
.to 1968 would give a current price of around 17/6. Obviously 
20/6d. already heavily discounts future growth, and to use 

this price as a yield basis would cause under-estimation of e 

. The exit Pa would then be around 39/6d., giving an earnines 
yield of ~4% for a P/E figure in excess of 30. The average 

·1968 price to-date is 15/-d. Equally, this is an unreliable 

indicator - being overly depressed,~· the poor 1967 results. 
\/here shareholder expectations give rise to excessively high 

or low current share prices, I!l<'l.rlll.gement plana oust be 

substituted to derive an earnings-based cost of capital. 

• 

This sort of situation. is most likely to be present in 

conditions of pronounced growth; but it is in those conditions 

(1) A G-S approach is not therefore vary applicable. rut for 
illustration onlyr 

using 31o dividend yield and a reference pay-out ratio of 
.85 {short-earned in 1967)1 a would evaluate at 5.2)~ 
for a. 14/~ growth rata. A price of 20/6d. would imply 
shareholder expectations of about a 2l',h growth rate, 
giving a • 6%. 



that manaumement expectations are moat explicit. 

Even stronger reservations must be entertained concerning the 

price established by an informal market. Despite the previously 

expressed doubts on the validity of comparison with other, ~oted 

companies or with industrial averages; the management of non-~uoted 

firms will be forced to have some regard to those criteria. Their 

attitude would have to be based on Sa.muels' findings - that on 

balance the market is averagely correct in its growth expectations. 

If the rate of earnings growth for a particular firm is in excess 

of the average, a proportionately higher current informal share 

price is acceptable a.s a. basis of ca.loulation, for conceivably it 
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is impossible to estimate a. future price in a. narrow market. Similar 

considerations might have to obtain for a. quoted company where growth 
has been a.nd is expected to be seoure solely on the basis of 

acquisitions of subsidiary companies. 

I£, generally, management expects that the a.vemge equity earnings 

return on the finally selected project schedule will not be vastly 

different from that which presently accrues to the equity, then there 

exists an expansion rather than a growth. situation. (See Appendix II). 

It ha.s been noted in the discussion of the retention coefficient R 

that this is not necessarily a. particularly good proxy for a reference 
pay-out factor, even though it is a constant fraction of cash flow a. • 

Du.t in default of a.ny other measure, it may have to su!.fice. Taken 

into conjunction with the present earning rate, this will give the 

growth rate necessary to ca.loulate.Pa. • P
0 

{ 1 + rb)t. As Ea. would 

expand pari passu, the question must be asked: why not use E ? 
. 0 

PO 
The answer is as already given - that in a non-growth normal market 
situation, it could bel but that a calculation of P forces management a. . . 
to ta.k.e a view a.s to its sensibility in r/E ratio terms as well as to 

give some thought to secular share price trends. A further a.l'ld vital 

point is that this will permit a. rough comparison of the underlying 

asset value of the share on completion of the budget. This practical 
aspect of share valuation seems frequently to have been overlooked 

in writings on financial theory. (l) If we assume (as we must) a 

(1) See Dumnd ( 53 ) on Solomon ( 30 )1 which leads to P.n 
acceptable definition of the minimum cost of capital - the rate 
which over the long run eq_ua.tes share price to disposable asset 
"e.lue (as a. going concem). Just hov that rate could ever be 
quantified is another matter. 



positive net present worth for all projects, book value evaluated 

in, .terms of historical outlay will almost certainly be lower than 

the income earning capacity upon which Ea and Pa are postulated. 

267 

Therefore if the ratio Pa AV a (using AV to represent underlying 
p- < F 

0 0 
asset value), there is a justifiable suspicion that something is amiss. 

In so complex a procedure, it is not certain th:&t there must be, 

especially if important projects have prolonged gestation periods and 

come into fruition only after the end of the study period. But a 

valuable review opportunity exists which is of considerable importance 

to 11. prominent quoted company, especially 1£ the market is generally 

bearish. 

HEDEl!JTIOl'f 

The second factor which was thought to be relevant to this 

discussion of e was that of redemption cash flows - Hl.Ct and RCt• 

There is much speculation as to the effect of changes in gearing on 

e, but very little explora.tion seems to have been carried out as to 

the effects of redemption, convertibility and scrip issues on e. 

As developed, the finance-investment linkage model is not competent 

to account for co~rersion operations and scrip issues. For these are 

not cash flows, and so lay outside the model. .~d yet they affect 

the optimal solution because indisputably they effect e, albeit as 

externally determined parametrical values. Conversion operations 

also affect i and f(S) as they represent a shift back along the two 

converging :functions. And of couree the offering of' conversion rights 
has an important initial affect upon the shape of the cost :function. 

Redemption however ~as cash f'low transaction and is capable of 

assimilation into the model. l~evertheless it has been suggested that 
it is either often small 1n amount or automatically provided f'or 

in net cash f'lows (in the case of instalment debt redemption). 1-lhere 

it is large, it will tend to ba of' sufficient non-recurring importance 

to warrant extr:l.-model consideration,'(the more so if' the redemption is 

the purpose of a new issue) and so would be capable of introduction into 

the solution as an externally evaluated variable. 



Tno three operationu or redemption, convertibility and scrip 

isr.u.es are therefore bout regnrdcd e.u sie;n1ticantly affecting the 

optiml solution only through their indopen<lent (to the :odel) 

reactions upon o and (tor the i'irst two) · i. Strictly, they aro 

not quite so independent as they seem, for it lies within the 

capacity of financial ~ment substantially to enforce redeoption 

and/or conversion, within the ter..::n of the loan ngreccent 0 . at times 

which are oppol:'tuno to th:l firm. 'fh"' 1nstrw..ents of enforcement aro 

of course the mrl<:et prices of loan ntock and shares, as relevant •. 

Redemption or convernion rights can be expanded or contracted, 

within limita sufficiently wide to create considerable inducement 

o.r dis:mauion. Yet sha.ro pricea especially ara evidently capable 

of reflecting capital expenditure policies and finances in te~9 
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ot ensui!l8 (,'"l:'OWth rateo, as we have seen. L'Ven if the model precludes 

e....-.y really satisfactory measurement or that reflection, an indirect 

circular relationship is dincerniblo. Redemption affects cash flow: 

each flow affectq financing: financing affects capital expenditu-~: 

cepital oxpcni1ture affects earninzg, especially their growths 

earnineo grovth affects share price~: share· .. prices are part of 

redemption strategy. This prcces9 will ~~t little affect loan stock 

prices, s:> that .rodemption rights are not much t;, be altered. Dut 

the altered level of share prices could greatly nffeot the cost of 

a new share issue mde to finance l;edemption. Conygrsion and scrip 

issues are each core subtle in their relationships, for their effect 

is upon the apprahal Md c.cceptance of proJects. Tho :potential 

affect on sharo prices ill the sa::1o as tor redemption, and thus these 

two operations are seen to b3 capable of influencing their own costs. 

lll!t, in practical ter.:m, only the oore itll'llediate considerations 

can receive attention hero. A decision, e.e., to effect a 

substantial loan stock redemption, will be viewed as it affects 

- ---cash flow nnd appraisal rates. Subce<lUCnt recohedu.ling to minimise 

the cost of redemption is not envisaeed. The size nnd til:rl.nt~ of 

such an operation is seen nn an independent financial decision, 

taken without much thought an to lts affect upon capital expenditure 

appraisal or tinanci!l8• Some reschedulifl5 might ba conaidered if the 

affect o~ cash fl~d in a tine-interval is unusually traunatic or can 

ba unusually conveniently accornoodatedl but it the affect is about 



as bad in one time-interval as the next, the redemption operation 

will be an independent variable in the system. 

Especially if there has been positive· leverage, redemption and 

conversion are bound to depress anticipated share prices - the more 

so the nearer the operation appears to be.· As however 112t is 

reduced thereby, f(S*)t may well be correspondingly increased with 

no corresponding increase in i ·• If leverage continues to be 
anticipated as positive, the restoration of H2 may re-create a 

growth situation. Obviously, so far as e is concerned, ever,ything 

depends upon whether the increase in IU is thouzht to dilute the 

equity. This consideration would apply to scrip issues. If the 

improvement in f(S) is not exploited, the sharp reduction in overt 

gearing might create conformity with an otherwise breached 

institutional convention and so improve access to institutional 

funds, with a consequent improvement in e • This could be very true 

of a company seeking trustee status(l) to widen its capital market, 

It remains a matter for conjecture as to what extent Pa can be 

expected reasonably to predict such reactions. Redemption, conversion 

and share issues are normally of sufficient importance to the 

financial well-being of a company to warrant close study and the taking 

of expert advice. The closer the current share price is to rational 

expectations the easier the task will be, albeit the improvement is 

only one of deg::-ce, The current price TMY already fully discount the 

forthcoming operations, so that any further adjustment of Pa is 

superfluoua, Insofar as Pa is this mean of a more or less formal 

subjective probability distribution in the mL~ds of financial 

managem~nt, the impact of such operations as redemption upon e 

could be reflected b,y shifting a greater weight towards the more 

pessimistic range of possible Pa values! for generally such operations 

will tend to be price-depressive. h1npirical research into recent 

redemption etc. operations might.seek to set up a cross function 

between e and C in some such form as: 

(1) Although unpublished research b,y H.li.Barnes in the Depa:btment of 
Industrial Engineering & Harw.gement at Loughborough University of 
Technology does net reveal any significant difference between the 
earninu~ yields of trustee and non-trustee companies, 
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2 • a.0 + a,_ gE + a2~'12t-l) 
dJ1lC 112t+l t 

when eE is a measure o£ pre-redemption gearing and the thi:rd term 

is a measure o£ subsequent replenishment o£ debt, Given an 

experience and expectation or positive gearing, parameter ~ will be 

negative; a2 will be positive, I£ a
0 

represents the mean market 
reaction to redemption (all values o£ variables having been normalised) 

it will probably be positive in anticipation or dilution or the equity. 

The measure will be very crude, so that a measure based over all industry 

will be quite adequate. 

On all counts, therefore, e is seen as pre-determined 

independently o£ the finance-investment linkage model, So far as 

the averaging o£ e and i into k is concerned: the important 

weights are those or the incremental capital mix. That is, they will 

. emerge naturally in the shape o£ cash !lows IU and ~l2 as the model is 

evolved, without recourse to any spurious pre-determined capital mix, 

It is especially to be noticed that the resulting cost-of-capital k 

is a marginal cost and that the weights are flow-of-funds values, not 

balance sheet values, As I1l and ll2 are finalised only after final 

selection o£ the project schedule, which cannot be until k is known1 

the solution is a complex problem of simultaneous equations de~ding 
advanced computational facilities, 

COi!CLUSION 

This review of the project constraints gives some indication 
of those key elements for which some independently dete~~ined values 

might be said to lie within the competence of management. Given 

such values, the optimal solution {11!~ ~~mum) of the finance-investment 
linkage model appears to be a problem in linear or dynamic pro~amming, 

Uy 'independent' values it is most probable that 'proxy' values ara 

meant. The relevant values are those £ora 

l1lt (part), i, e, end r(s) 

with R and q as constants, and nand Yt as given data common to all 
alternative values o£1T",(l) A necessary condition to a solution 

(1) The passibility o£ varying n at each rescheduling is not taken 
seriously, It ought to be, as it is practicably possible; but it 

would seem to make a solution of the modal almost indeterminate, 
Secondly, the indivisibility of many of the variables indicates that 
an integer pro~amming approach might be more apposite, 



is that X is finite. This is assumed to be so, and the assumption 

has been defended, it is specifically set out in the series 1 
constraints for a known number of projects which are to bE! 

implemented over a pre-dete~nined number of time-intervals. 
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The discussion of constraints 2.2.1, and 2.2,2, on Pages 241 et seq 
laid the foundation for assuming an independent parametric value 

to /UNt' the new issues fraction of Hlt' The fail-safe c 
function would require senior financial managerial definition in 

accordance with the te~s of revolving credit-fundal and the same 

level of decision would apply to major redemption operations. 

The size and timing of these would be independently dete~ed, and 

fed into the model at constraint 2,2.1. Conversion and scrip 
decisions would be divorced from this model except through their 

induced influence on e • 

~he need for independently determined values for i and f{S) 

arises in connection with the supply of loan capital !42, This is 

a vital and ubiquitous element in the finance-investment linkage 

model. A review of the expressions and functions developed for the 

model reveals that ~2 appears as a dependent or independent variable 

in no less than seven constraints - which is to be expected as 112 

is the principal element of flexibility in the capital rationing 

environment of the model. The basic constraints affecting 112 are: 

• (f(S*),i) -

• (i,f(S)) 

v - ((?L),f(S) et al) 
• say,(L,r(s)) 

1 1 I . ·
1 

1 

These can now be seen as a series of elaborating or refining e.mendments 

to the basic 112 function. Given that there exists a firm managerial 

attitude towards instalment debt such that L is finite and knownl and 

excluding the near liquidity crisis situation of 2.3.2.2. (~~en it is 
doubtful if any rational analysis other than for the very short term 

is valid anyway)! M2t is shown to be a .function of the servicing
adequacy of cash flow and the cost or debt capital. Yeti 
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by 2.5. f(S)t m (Rt.~12t.l et al)J 

reinforced by 2.2.4. st - Rt • f(S)t• a qualified constraint. 

But b.1 ~.2. it • Z(Mlt• M2t.l' f(s)t )a 

all of which represents a set of constraints invoking an insoluble 

circularity. Only by the completely arbitrary award. of a value or set 

of values to i and r(s) can' they be solved. 

To award an arbitrary value to f(S) is not impossible. Restrictions 

of time and/or opportunity will probably preclude the fullest 

transition from f(S) to f(S*) - i.e., the arbitrary value will be 

sub-optimal. In addition! the value will be determined by examination 

of the instalment debt schemes presently available and b) exploratory 
discuasion with prospective suppliers cf debt vapital.(l A good example 

of both processes would be the setting up of line-of-credit comoitments 

with major leasing companies. A good example of the second process 

would be the negotiation of bank ove1~t facilities, or of more 

formal medium-term credit facilities by merchant bank underwriting 

contracts such as acceptance cr~dits. Both processes require some 

fore-knowledge of cash flow as a necessary basis of discussion. Even 
the routine utilisation of standard leasing or hire-purchase terms 

should occupy the attention of a liquidity-conscious management. Prior 
to the solution of the model, the most that can be known is the c~sh flow 

accruing to existing operations plus those projects in the sub-set 'x
0

1 

which so easily clear the nresent threshold appraisal rate that no reasonably 

foreseeable change in that rate would occasion their rejection. 

Conceivably this is a most emasculated forecast of cash flow, and for 
this additional reason, f(S*) will be even more sub-optimal! but this 

would be no great disadvantage given the almost unpredictable downward 

slope of f(S). 

The same examination of standard instalment debt progrommes 

and the same exploratory discussions will permit the award of an 
arbitrary range of values to i. This is bound to be extremely crude, 

especially as the real cost of the subordinating or otherwise 

(1) In distributed seminarial material on the topic of 'financial 
contineency planning' Donaldson specifically advocates the same 
approach, a dilation of which is to be a c~pter topic in his 
forthcoming book. 
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restrictive conditions.attaclung to increasing debt commitments are 

just about unforeseeable as well as un~uantifiable. Yet scme notion 

of the cost of short-, medium- or long-term debt is available. Thus, 

for the first half of 1968· estimates of Gkio, 7!~ and O% in pre-tax 

money terms would not be tco far out; with a 3;~ reduction 'for medium 

or long-tem convertibility options. !low much such estimates need to 

be adjusted for increasing debt commitments is not so easily ~ua.,tified! 

but as by assumption the model is set in terms of total debt coll!Jlitment 

of a less than v quantity, a follo·t~ing assumption of "no change" 

eight not be too invalid. 

Finally the diSCQSsion on Page 251 et seq outlines a method for 

an independent, external determination of e • Given e and i set 

at constant or near constant values, a proxy value of k is determinable 

albeit once more at a value wldch may or may not be optimal. An 

approximate solution of the finance-investment link~ model becomes 

feasible for a finite project set x. 
?o what extent is this approximation sufficient and acceptable? 

Given the uncertainty and even outri6ht error which must attach both 

to the size and to the timing of cash flow expectations: given the 

political and maoro-economi~ imponderables which bedevil all planning 

at the level of the firm: and, last but not leasb1 given the error 

attaching to the numerical expressions which must replace the 

normative functions of the present model: it would seem that some 

inexactitude in the values awarded to the various key elements is a 

matter of relatively minor importance. But the analyst cannot easily 

be sure that the resulting distortion is minor: nor can he be sure 

that the errors are not additive, leading to a major total error in 

his solution. If the req~isite computational facilities are to hand, 

presumably it would not.be impocsible to set rano~a of values for 

ru, e, i and f(S): and by aolvillif the model for each permutation of 

these values to oet up some oort o£ schedule of results which could 

be subjected to sensitivity annlysiD or to tests of confidence levels. 

Obviously such a procedure is beyond the resources of all but the very · 

large organisation - which well may have tile greatest need for such 

prepl~~ing of its manifold complexities of capital expenditure 

budgeting. Other firms rP.UBt adopt some system of approximation upon 
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which they can rely. 

Section 5. Financial Link&se in Practice, 

'I'his is more fully discussed in the next Chapter. It may be 

relevant to recount at this juncture, personally observed implicit 

or intuitive applications of finance-investment linkages such as 
·are (sought to be) fo:rma.lised in the fore~ing model. Especially 

in sml.ler companies, X is not largea and because of ma.nagel"ial 
limitations of capacity and facilities, rescheduling and amending 

processes must be very limited. A typical application covered five 

projects, regarded by ~ment as having the following 'average 

return' profit rnnkinga 

Project At · a re-tooling project for milling machines. 
11 

.. 

11 

" 

Bs application of numerical control to a group of capstan lathes. 

Ct improvement of material handling and storage - especially 

or steel rod, ba:t' and sheet. 

D: replacement of a section of single spindle vertical 

drillers by three multi-spindle machines, 
Ea disposal of product • obsolescent specialist cylinder 

grinders and re-occupation of the space by enlarged turning 

facilities. 

each of ~3jor importance and capital commitment for a firm of the size 

under reviewa and in total beyond present capital resources.· Project 
supervision was not on this occasion an especially limiting factor 

owing to the general similarity in type of projects A and D, and of 
C and E, The technological imperatives of precision engineering implied 

·--··· .... that project A and (to e. less extent) D were 'starters' or X0 type 
projects, Hanagement were introduced to standard lll.-'l.chine tool leasing 

programmes, to the facilities of ICFC and to the Board of Trade 

machine-tool hire-purchase scheme for eXport production. 'l'here wes 
an inevitable confrontation over the two principal aspects of such 

finance - the inherent cost of the schemes e.."ld the insistence placed 

upon the servicine-adequacy or projected cash flowaJ but the idee. that 

cash flow miGht be optimised by e. rescheduling of projects (end project 

supervision strengthened) so that !!:!! projects would be implemented 



to the ultimata improvement in the benefit to shareholders, was 

quickly gmspad. Project A, as en imperative, and project C, as 
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most quickly freeing working capital and hence cash flow, were 

implemented from current financial resources. The improved cash flow 

facilitated an.ICFC loan for project B- a very major project to this 

company. 'l'he completion of the 'dispo!lal' part of projects D and E 

facilitated initiation of a standard-machine tool instalment debt 

scheme for the new vertical drillers, subsequently servicing-adeq_uacy 

to be derived from project B. It is noteworthy that the commitment 

of ICPC to project Bwas a major feature in successfUl negotiation 

of this lease with the machine tool manufacturers, at the most 

economio standard tarrif. The re-siting part of sect±on partE was 

to be financed, admittedly after. soma dell!¥, from improved retained 

earnings expected to accrue to the other projects. 

(It is of interest to note that in all cases observed, management 

instinct r~ been to evaluate projects on the basis of netting out 

the fresh funds generated by the project from the cash equivalent 

capital cost and assessing profitability calculated thereon against 

the interest cost of the debt finance, itegrettably, in no case was 

the calculation of profitability carried out by discounting procedures -

'average return' on one basis or another being uniformly used). 

Section 6. Summary Review of the !1odel, 

Before concluding this discussion, it seems opportune to 

re-emphasise two fundamentals of the finance-investment linkage model. 

'I'he first of these is the central importance of the 't' - intervals 

within the study period: more particularly, the spread of project 

implementation across those intervals, Just how management could 

- -~--~~ - -predetermine at what ~ and in what combinations within that rate, 

a quantity (possibly's large q_uantity) of projects of greater or less 

technical complexity could be implemented; is not at all clear. Yet 

common sense; and practical observation of scarcities of engineering 

skill, of prolonged delivery dates for essential parts. of delays 

in securing planning permissions or the agreement of unions to 

redeployment or retraining - all these indicate that project 
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implementation has to be staggered as a result of conscious decision 

or of external influences. In a sense, then, the introduction of a 

delay factor - however arbitrarily decided upon - is same recognition 

of this fact. !lluch could be written upon this issue:(l) but as the 

determination thereof is not immediately central to the main burden 

of this thesis, l am content to have raised the issue. 

Secondly, the purpose served by the introduction of the 

retention factor n must be emphasised. Detailed reiteration would 

be wearisome. Suffice it to say that it is an essential condition 

· of the basic economic assumption of the model - maximisation of 

shareholders wealth - which conceivably is in conflict with a 

primary behavioural assumption; namely, the willineness of management 

to exploit the servicing-adequacy of cash flow to the fullest extent.(2) 

lhe model was introduced as inelegant and incomplete. Its purpose 

is to demonstrate that in the reality of investment decision making, 

the financial decision is not really separable from the investment 

decision; although there are indisputable advantages of comprehension 

and orderly procedure in assuming such a separation. This point is 

taken up in the next Chapter. Nor does the model really seek to set 

up a complex numerical solution of the full capital budgeting problem. 

ilather, it seeks to establish a loose normative framework within which 

the various looped relationships of that problem can usefully be 

explored. Hopefully, the discussion of some of the major elements 

and expressions of the model will also clarify some of the implications 

behind the financing decision, whether separated or not. 

As it not uncommon with financial models a para-mathematical 

presentation mieht seem to lend a spurious air of accuracy to the 

model. At the same time, the over-simplification of representative 

symbolism tends to obscure the practicalities of cash flow and the 

requirements of accounting practice. A mathematical type of 

(1) The literature of capital budgeting is conspicuously silent upon 
the point apart from the occasional wry reflection, some examples 
of which have been reported in e~rlier footnotes. 

(2) This potential conflict is an alternative statement of the 
manaeer-shareholder conflict touched upon by Solomon ( 30 
P.24t where managerial status correlated to the size rather 
the ?wnership of assets becomes a competing objective. 

than 
) 
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presentation and the use of representative symbols does permit a logic 

and clarity of analysis which is of inestimable use in obtaining a 

close insight· into the requirements and limitations inherent in a 

finance-investment linked capital budgeting procedure. Bat a less 

rarified atmosphere must now be sought. and a more immediately 

practical procedural approach developed. 

\ 
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CIIAPJ.'F. a SIX 

A p;-{QCEDURAL APPROACII TO CAPITAL RXPENDITURE 

BUDGETING USING FINANCIAL LINKAGE. 

Introductions Investm•mt and Financial DecisionR, 

At the earlier stages of this discussion, a distinction was 

made between the investment and the financial decision, with tho 

clear implication that the two are separable. The implication is 

well rooted in financial theory- e.g., Vancill 

"The attractiveness or a new investment should not be 

influenced by the method in which the fUnds for the 

investment are to be provided •• ,,,, Thus the coney 

provided by raising new capital should be used in the 

most efficient manner. Thus, the concept has arisen of 
"separating" the investment decision from the financing 

decision and modern investment decision theory rests on 
this concept," (l) 

or, alternatively, Solomon! 

",,,,,there is a clear cut conceptual parallelism between 

the task of optimal inVestment selection and that of 
optimal financing." ( 2) 

(Iioter but parallels never meet). 

The model developed in the previous section endeavoured to show that 

such a separation ia not necessarily valid, The two quotations have 

been chosen out of context because they lead, each in ita own way, 
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to disclosure of the reasons for this apparent contradiction. Vancil 

is proceeding on a different set of assumptions, Solomon is reflecting 

on computational differences, 

1!1odern investment decision theory' leads to a separation of the 

investment and financing decisions because it presupposes: 

(a) An extemally predetermined capital mix representing 

at least a medium term financial budget. 
(b) ?rejects are financiallz independent, 

(1) Vanoil ( 

(2) Solomon ( 
34 
30 

) P.5. 
)P.l52 
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(c) Projects are implemented in the order in which 
they are ranked,(l) 

Just how financial managers are to develop gearing plans without a 

forecast of cash flows; and just how cash flows are to be forecast 

without some indication of what projects are to be put in hand and 
at what intervals of time; is not too clear, But if financing plans 

can be developed as it were in isolation, then obviously optimal 
solutions in financing and investment can separately be developed, 

Of course, modern investment decision theory does not really claim 

any such thing, In defining the three basic tasks of the finance 

function: 

(l) what specific assets should an enterprise acquire: 

(2) what total funds should an enterpriae commit: 

(3) how should the funds required be financed: 

Solomon observes: 

"These three questions are closely inter-related,, (they) 

are really three facets of a single underlying question 

and in practice they must be solved simultaneously", (2) 

Yet even so, Uobichek & Myers quote the same three basic tasks and 

say: 

"The first two questions will be referred to jointly as 
the investment decision, the third as the financing 
decision",C3) 

and then go on to repeat Solomon's observation. A· separation of 
treatment is evidently reearded as permissible. The inter

relationship of the two decisions is envisaged as consisting of: 

(1) a schedule of investment determining the finance to be 

raised: and 

(2) an externally determined mix of different sources of 
finance to establish the threshold and ranking factors 

necessary· to· set up the schedule of projects, 

(1) Or implemented in the order implicit in the order in which 
they are ranked, 

(2) Solomon ( 30 · ) P.a. 
(3) Robichek & Hyers ( 25 ) P.2, 
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Each is deemed to be a finite, specific sum. A derivation of the 

concept considers methods of rationing ( 2) if ( l) is restricted. 

Apart from these two points of contact (important though they are) 

the two sets of decisions can be exa~d in mutual isolation. 

The two salient points of objection to this simplification 

appear to have one common origin - the growth in importance and 

sophistication of instalment debt finance as a source of capital. 

The vital importance to capital budgeting theory of this development 

lies in one aspect of such capital - the facility it affords to 

invest 'on margin'. A comparatively small change in suitably 

risk-assessed expected revenue cash flow can now initiate a major 

capital expenditure. It follows that: 

(1) ftJl optimal ordering of cash flow is feasible. 

Project ordering by.!!!!!!!. as well as profitability 

becomes important. 

(2( Project can 'breed' project, accordingly: yet the 

birth rate of 'amending projects' is a function of 

the optimisation programme of (l). 

(;) Because of (a) changed time patterns of cash flows 

and (b) changed patterns of financial mix 
the profitability ordering of projects can alter, 

expand or even contract. 

Solomons' later separation of the two decision-series is on 

grounds of empirical practicability in the operational sense. The 

two are in the same plane of !llallZI&Elment science 1 but while a 
sufficiently valid operational process or investment decision makinB 

·has been developed, financial decision making is not so advanced: 

'"t'he operational restatement of a. financing decision, i.e., 

the decision to incur one kind of 'liability' a.s opposed to 

another, involves categories for which we have very little 

accumulated evidence or experience as far as capital 

numerical values are concerned •••••• it requires a level of 

knowledge about investor and lender reaction which we do 
not as yet possess" (l) . 

which is still largely true today. To this problem can be added 

(l) Solomon ( 30 . ) P.l53· 
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the computational problems shown in the previous section to accrue 

to the instalment debt induced integration or the two sets or decisions. 

This then is the reason fo~ these reflections on some of the more 

obvious aspects of 01ln'ent capital budgeting theory. In this thesis, 

the investment and financing decisions will now be separated not 
because they oue;ht to be; in fact to do so is inllerently ~ong in any 

evaluation of instalment debt financing. They are separated because 

they have to bel fo~ the computational problems involved are beyond 

the f'a.cili ties of' the average firm, and the arbitrarily awarded 

values of key elements necessary to solve the simultaneous e~uations 

of the inteerated system, even by iteration, result in an approximate 

optimal solution where the degree of error is an unknown quantity. 

Section 1. The Assumptions of the Procedural Approach. 

One such two-tier approach is now presented. Such novelty as it 

possesses is directed towards a more nea~ly approximate optimalisation 
of' the financing part of the operation. Presentation is kept as simple 

as possible(!) - no attempt is made to discuss every doubtless 

relevant quantification o~ refinement. Certain basic postulates are 

ms.de which are in line with the general teno~ of this thesis. They 

are th&ta 

a) E~uity share prices are independent of gearing over a 

very wide range of gearing. 

b) There is a planned growth rate in the asset value of the 

equity interest. It is a convenient but not essential 

sub-~ssumption that this planned growth rate is mo~e or 

less faith£ully mirrored in a growth of share prices -

which means that the market assumes increased rates of 
profit will accrue to the new assets, or that continuation 

of the old rates will benefit the e~uity through increased 
gearing. (2) 

(1) And is non-mathematical in approach; because, as will be seen, the 
procedure is inexact, and mathematical treatment would imply a 
spurious exact! tude unless backed up by a wealth of textual 
~uantification. 

(2) See Appendix 11. 



c) Ha.nagement can ignore, or there do not exist, any 

lending.institution conventions which specify any 

firm equity base to debt financing operations, 

other ths.n a loose requirement that there shall be 

some (probably varying from time to time and from 

case to case) 'shareholder commitment' in growth 

or expansion situations. 

d) There are no irrational ~gerial prejudices which 

preclude management from exploiting every kind of 

financial source open to them. · A useful secondary 

expression of this assumption would be that 

~anagement will exploit debt potential up to a 

total of all variants of debt not exceeding limits 

imposed by the Articles of Association on direotors• 

borrowing powers. Although ever-present, this limit 

will not further be specifically referred to in the 

ensuing discussion. 

e) By dilligent investigation of standard instalment debt 

facilities offered by finance houses, equipment 

manufacturers and distributors, and specialised 

Government or para-Government agencies; and by recent 

exploratory discussions concerning funded debt or 

overdraft facilities with the relevant financial 

institutions! management h.~s a reasonably accurate 

view of the servicing-adequacy of its cash flow and 

some idea of the probable cost function (i.e., interest 
on debt capital).(l) In the context, there must be 

included in the view of servicing-adequacy not only 

what value of capital goods can be acquired but also 
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what type of asset can be financed by what type of capital. 

f) Irrespective of the amount of debt capital, moderately 

firm plans exist a.a to the raising of fresh equity 

(1) 'rhis seems to be a reasonable requirement of any efficient 
treasurer function; even when carried cut by the secretary, 
accountant, or office manager of the medium sized firm and the 
auditor of the small firm, 'l'he smaller the firm, the st,aller the 
debt capital- (assumption (d)) and so_ the less onerous is this 
duty: f~r the range of sources is restricted thereby, and 
anyway on9 or two sources will suffice to handle the lot. 



capital; including a clear idea as to what extent 

that operation represents new money and to what extent 

a redemption operation. ;rhis assumption seems 

reasonable in the light of the degree of preparation 

necessary to execute such plans. Assumption (a) must 

be linked to such plans. 

g) A finite set of projects (as defined on Page 210 )1 

together with a fair idea of implementation dates. 

Such dates will be set, either as categorical 

imperatives for certain projects due to technological, 

personnel or other non-financial criteria (which will 

be reflected in the timing of expected cash flows)t 

or arising out of a standard time-lag between the 

implementations of successive projects. This standard 

time-lag also will be determined by non-financial 

criteria. To the extent that any projects are 

technologically or strategically chained or similarly 

dependent, a third implementation se~uence cutting 

across the other two can be envisaged. It seems likely 

that the first group will be the most important in 
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terms of capital commitments. The standard inter-project 

implementation time-lag lll!cy be the veriest 6\less, or 

even set equal to zero. 

Section 2. The Procedural Approach. 

In step form, the approach over a given budgeting study period 

is as follows! 

f3tep 1. 

Calculate a proxy discount factor using a present balance sheet 

value weighted average of capital costs. (lJ Note that this is 

not a marginal coat. A marginal cost can not be calculated 

(l) }'or a defence of the proxy measure, see Solomon ( 30 )P.88. 
Capital costa- especially e~ui.ty cost -to be calculated as 
discussed on Page 251 et se~ or this thesis. 
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without some predetermination of capital structure, which is 

denied ex hypothesi, Furthe~nore, a suspicion of discrimir.ator.y 

financing has been seen to attach to a marginal cost of capital 

concept. nut if it is insisted that some weight be eiven to 

quite generalised market conventions the following report from 

Standard Oil of Ohio is indicative of an alternative method of 
establishing a proxy cost of capital, (The order of the 

quotation has been slightly changed)t 

"In the case of equity funds, it is an ea:rni.n,"B rate on the 

equity •••• we have used the actual received rate of return 

over a recent period of years, usually not less than 

5 years. This is a rate of return on book value of 

capital and excludes any unusual items •••• , (this) includes 
a rate of return on retained earnings of prior years just 

the same as thouen they represented new equity investment 

from outside sources, ••• (On structure) we use our own 
experience and the pattern of our industry, with more 

weight given to the latter than to the former, He do not 
use our current capital structure at any point in time 

since this is almost certain to change. Our attempt is 

to use a relationship which retlects our expectation of a 
normal capital structure in our industry". (l) 

I know from private discussions that l'sso Petroleum (U.K.) use 
a% "because all our funds are borrowed from the u.s. parent 

company": l'lirmid use 15/~ "because after corporation tax that 

is just a little better than the average for industry" 

(evidently a reference to the national averag& return on 

capital employed or 13%)t the Co-operative <•holesale Society Ltd. 
uses 6~', "because we have got to get this thing ofr the ground 

again, and then we shall use 1()/c,"t a. leading firm of brewers 

use 7}i~ "because it looks about right (l)!t and a medium-sized 

plastics firm uses 201~ "because that is about what we get, after 

tax, on our better lines" - yet one of this firm's parents 
(Union Carbide) reported to Cohen & Robbinsr 

"Ve don't measure the cost or capital because we don't know 

(1) Quoted Cohen & Robbins ''The Financial l1a.nager" (Harper 
International) 1966, 



how •••• the literature on the subject is somewhat 

confusing and seems to be inconsistent". 

The determination or proxy costs or capital evidently holds 

out great hopes for some future researcher into industrial 

mythology. Durand would be delighted! 

Step 2. 

Plot every potential project, in terms or detailed phased 

outflows and inflows, on a time chart. The outlay (i.e., 

implementation) date will be specific for 'cateeorical' 

projects (see assumption (g)), and for the second or later 

of 'chained' projects1 given the date of the first. 1Non

categorical' projects will be plotted at random subject to 

the predetermined standard inter-project implementation 

time-lag. 

Step 3. 

Appraise each project (net present worth) to a common base 
time. P~view randomly dated projects to take advantage of 

the more obvious improvements in aggregate net present worth 
ir these dates. are rescheduled.(l) Discard all projects with 

negative net worth. 

Step 4o 

If the review or 'non-categorical' projects indicates date 

rescheduling, replot all retained projects as in Step 2. 

In any event, sum· cash inflows of retained projects, time

interval by time-interval. 

Step s. 
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Enter on the plot, in due time-interval order, the forecasted 
net cash inflow from operations.(2) Sum to new project inflows. 

Deduct, in due time-interval order1 

(1) 'leview by inspection. The errors and uncertainties attaching to 
project estimates! the mistakes that will occur in implementation· 
and operation! and non-financial considerations (not, however, 
imperatives)! will make a more complex review something of a waste 
or time. 

(2) The 'tail' or net inflows inherited from previous periods. See 
Page 214 et seq., and especially, footnote (1) to Page 219 • 
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(a) E~isting current or provisional financial charges, 

including an estimate of taxation, on current operations, 

(b) Cash cost of projected dividends on present share capital. 

The resulting cash flows correspond to the series ajt (fort • o,1,2,,,rt: 
x • A,,,J,,,p) of constraint 2.4.1, 

Step 6, 

Deduct from these a' cash flows the standard retention fraction,(l) 

Add to these the opening cash balance, in order to obtain what 

might loosely to be termed "gross internally generated cash flow" 

- i.e., gross of new capital expenditure, To this must be 

added that part of the proceeds of new equity issues which is 

not utilised in debt redemption operations, and there must be 

deducted any redemption of funded debt out of existing resources. 

The resulting cash flow is equivalent to the equity cash flow 

!<11 for each time-interval, in the form of B1l accumulating sum 

over the period t
0

- tn' .The total of the a' cash flow is now 
equal to the cash flow denoted effectively by: 

p 
st + l: (bjt'xj)- Rt 

j•A 
for each successive interval t over the period t

0 
- tn' 

'l'hese are the servicins-adequacy cash flows - the basis of f(S), 

Step 7. 

The set of ranked projects must now be separated into two sub-setst 

Xml being capable of equity financing only -

"compulsory xml projects". 

xm2 being capable, of various forms of financing. 

The first sub-set must be deducted from the equivalent cash flow 

111. (2) Any balance therefrom is available as altema.t1ve 

financing for xm2 projects. Any deficiency oi' !11 implies either 

a) a. cut back. to a low enough total of such projects; 

or b) a re-assesnment of t'll in its various components. 

(1) The cash nature of n was stressed on l'age 216 • 

(2) As will appear in Step 9, this selection is not final. 
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Which step is taken must depend upon the net present worths 

of ~ projects compared with 1m2 projects. Normally one would 
not expect to find many~ projects,(l) so that the necessary 

comparison procedure should not be overly complex. But an echo 

of the formal model is to be heard here, in that wy increase 

of (say) R to accommodate ~ projects results not only in the 

potential exclusion of an ~2 project; but also in a potential 
reduction of subsequent cash flows which may result in yet a 

further decrease in ~2 projects. Unless the necessary 
computational facilities are to hand to carry out the fairly 

simple but distinctly laborious iteration routines required at 

this point, a sub-optimal solution of the·procedure is clearly 

possible. 

Step 8. 

Projects of the xm2 type must now be scheduled in descending 
present net worth order; each project haVing entered against 

it its discounted capital cost under each alternative financing 

possibility - the cost being derived from the Evaluation Tables. 

~·or examplet 

Table 11. 

Pro.lect 

B 

c 

etc. 
p 

Comparative Pro.Ject Financina Table 

(all amounts in terms of £'n.) 
PURCHASE INS'l'ALBF.NT DEBT 

Eguity 1.2!!:!l H.P. Lease 

Qbl ~2 ~3 ~ 
Qcl 'lo2 Qc3 Qc4 

~1 ~2 ~3 ~4 

(l) On page 211, it is suggested that the integration of non-profit 
earning or unquantifiable projects should be effected by adding a 
supplement to k. It can now be seen that the supplementation 
ought to be to e , because such projects may very well be :1nl type 
projects. It objection is taken to what is really a subsidis~ of 
such projects by direct profit-earning projects, or if e is too 
much distorted thereby; then such projects could be regarded as a 
first or otherwise stipulated charge on the Nl cash flow. It is 
known that this is the approach favoured by r.c.r. 
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\·,~ere Qj • discou.'ltcd capital coat for O.."lY proJect 

j • A,B ••• P: and where Qjl'§ Qj 2S. qj~ ~ QJ4 

In usilJ& the L'va.lua.tion ·:ables to compute the di::;counted capital 

cost Q: 

a) Tile discount factor would be that established in Step 1, 

using linear intrapolation as necessary. 

b) i1egard would be had to the hire-purchase orleasing 

payments progranme, and interest cost thereon, which 

basic assumption (e) utdicated to be relevant to the 

particular proJect under cooputation. }here I:J!J¥ bo no 

such instalment debt prograA1me available, the 

alternatives bt:ling to finance out of equity, .funded loan 

capital or overdraft facility only. The 'loan' col= 

in the Comparative Project l'inancinc Table might need to 

be cub-divided into several types. 

c) 'l'he earninen factor would represent that rate of camincs 

which the company would no~ly expect to accrue to its 

employment of assets over the long period. A fUller 

discussion of the relationship of thio rate to the 

discount factor of Step l. is postponed UJttil PaL~ 302 • 

The 'convenient eub~ass~ption' of postulate (b) is also 

relevant. 

d) lt was observed in Chapter Two, Section l : that where 

the use of instnlcent debt iB to expand an already 

totally comoitted equity base, residual capital earllinea 

to instalment debt were irreleva.nt. Thus if ml projects 

totally exhauot available equity funds, Table ll should 

be cxprAssed in terms net of recid.ual capital enrni~"'S· 

The purpose of this step is to arrive at a mininnl 

financ.l.ns cost of P f,b x ) (l) Therefore the :Lp· J. 
j•A 

Compantiv~ l'J:'jject ~'inancing Table !'lUst be broken down 

into a second cchedule, for which a auitable title might 

(1) lm)?lcmentation date is Ill! irroleV!l.nt consideration at this ctage, as 
appraisal is of competing financing methods for any one project at a 
com:non time. 
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be 'J1inimum Project FinancinB Nethod. Schedule', This 

will schedule projects, still in descendinz net present 
worth order, specifying the undiscounted capital costs 

of each under the heading of its minimum cost financing 

method. For example: 

Table 12. 

Project 

l3 

c 
A 

D 

etc. 

Minimum Pro.ject Financinz 11ethod Schedule 

(all amounta in terms of e •n. ) 

P1J::Cl!ASE ItlSTAL!'iF.NT DEBT 

F.guity Loan .!.!.!!· Leasin,o; 

ll~O 

1030 
800 

850 

(The hypothetical projects and their capital costs, and 

their order o:f ranking, are taken from the original 

numerical example on Page 211 • The allocation to 

financinz methods is, of course, made arbitrarily for 

the purpose or illustration). 

The total of each financing method column will give the total 
amount of that type o:f capital preferred as a first, i.e., 

lowest cost, choice, For the sake of brevity, each such total 

will be termed the 'preferred' amount in the ensuing discussion. 

Step 9, 

The crucial task is to match the preferred amounts against ·the 

available amounts - which, it will be recalled, are equity less 

xml projects plus a period-by-period series of servicing-adequacy 

cash flows, 

IT llUST I£ ADHITTED AT '£liE 0\ITSBT T:IAT THIS Jot>I.TCHING WILL BE 

SU:B-OPTDtt.L, Fii!STLY, I'I! IS !IUi~SRICALLY HJBXACT, AS IT l·nJST 

lE. SECONDLY, NO l'ilOVlSIOtl IS ;{;\llE FOil JBf:CllBDULI:IG TO 

OP1'I!USE J~:·:::•mGBm.' s:1RVlCING-ADEQUACY OF CASH FLOW, However, it 

represents a few steps closer to the fully optimal solution. 
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The first and perhaps the easiest step is to match the preferred 

amount of equity against the available equity. Postulate that, 
as is possible, there is an excess or a deficiency of availability. 

' 
Any excess must be transferred back to servicing-adequacy cash 
flow.(l) If. a deficiency accrues; projects will be selected by 

net present worth ranking, and discarded projects will be fitted 

at their appropriate rank into the next preferred method column, 

and the total adjusted accordingly. Wh~t is essential to 

appreciate is that this selection is not final. 

If servicing-adequacy availability proves insufficient, such that 

preferred xm2 projects are discarded! then there must be compared, 
the difference between the net present worth of each such 

discarded project and the net present worth of preferred(2) ~l 
projects of equal capital cost (or of groups of selected ~ 

projects of equal aggregate capital cost)' acainst the increase in 

preferred capital cost if the discarded xm2 project is financed by 

equity. For it may be that the excess net present worth of the 

Xm2 project over the xml project(s) is greater than the increase 

in financin8 cost due to in fact financing the xm2 project by 

second-choice equity fUnds. If the compared xm2 project fails in 

this test, it is indeed discarded - the capital rationing takes 

effect. If the compared preferred xml project(s) fail, they must 

then be compared against compulsory ~ projects in the same way. 

(They carJlot succeed acainst any other ~2 project, as by 

definition it was the weakest xm2 projects which were originally 

discarded.) 1'he failure projects in the inter~~ project 
comparisons are finally rejected - again the capital rationing 
takes effect,(3) 

(One· problem remains: that of the project - a challenging 

~2 project is a critical illustration - parts of which can be 

(1) So long as the original appraisal rate was (reasonably) correct, it 
must pay to utilise this excess in promoting qualifYing projects 
rather than in distributing it to shareholders. 

(2) i.e., not (yet) xml projects compulsorily financed by equity. This 
is• a convenient opportunity, also, to acknowledge the use of 
M.A;P; I terminibloBY in this Step • 

. (Footnote (3) on next Page. 
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financed by different methods. ~o real solution is presented in 

this thesis. Clea~ly, to allow fo~ such projects in the model 

would be to ~op the indivisibility constraint 1.1 and the 

introduction of linear programminff into what is largely an 

intege~ p~ogrammine approach, Hopefully, such projects will be 

ve~ large ones - a complete new works for example, It is 

possible that such projects will be so oentral to the firms 

continuity that unquantified considerations of managerial strategy 

will boost an othe~ise low net present worth,_creating in effect 

an artificially hieh rankinz for project selection purposes. 

Theoretically, this is bad practice. Otherwise, such a project 

could be 'matched' in its separate components, each labelled to 

indicate that final failure by one component is a failure by all 

components - except that I feel sure that further consideration 

of this approach would reveal the need for a joint profitability 

approachl i.e., the defender project would have to succeed against 

the challenge of the total project,) 

'l'he matching of xm2 projects against servicing-adequacy in the 

first place (where either projects or servicing-adequacy may be 

enhanced by a t~afer from the 1m1 -equity matching process): 

requires for its execution an exploitation of the basic postulate 

(e) t~t management in a review of debt facilities ought to gain 

an idea of the cost function for debt which faces the firm. 

A priori, there are no quantitative grou.,ds for preferrine one 

(Footnote (3) from previous Paee.) 
(3) If, in the'two staees of comparison, exact capital cost equality cannot 

be secured: then the net present worth of' the cballensing project must 
be reduced by the loss ol' earnings (at the appraisal rate) on the idle 
excess of defender capital cost over challenger capital cost. 
Obviously, there can be no excess challenger cost, or the challeneer 
would not be financed, r~nerally the literature of capital 
expenditure budgeting under capital rationing pays little or no 
attention to inequalities between capital supply and demand, assuming 
continuous curves for both - which is by no means always true. ifew 
issues, whether of equity or loan stock, create distinct discrete 

· steps in the supply curve. It can be shown that rate of return ranking 
of projects can lead to wron~ project selection in cases of capital 
rationing, through this px-obleml which can further be shown to be an 
extension of the reinvestment rate problem. (See Solomon ( '84 )1 
also J.c.T.l1ao "The Internal itate of Heturn as a Ranking Criterion" 
(Fng.Econ. 71 · ) for a mathematical statement of the point). 
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form of debt capital to another, except perhaps the 'package' 

facilities claimed for leasing. (Some consideration of other 

various strategic advantages which might be deemed to accrue 
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to one financing method rather than another, were discussed in 

Chapter One). r!;anagement might well take a view of these, and 

adopt a posture on one form or another; so specifying a strategic 

bias. One of the advantaecs offered b,y the Evaluation Tables is 

that the .!:2!ll. of such a specification can be quantified. It is 

then up to management to say whether the loos of capital cost 

minimisation plus the loss of the net present worth of any project 

which has to be discarded because the bias restricts the size of 

t-12, is compensated for by strateffic gain. nut, to repeat, a 

priori there is no means of deciding whether servicing-adequacy 

should be applied to funded debt or to overdraft or to 

instalment debt or whatever. · The cost function for debt is seen 

as a quite inexactly-\ieighted averaee of all the servicing costs 

of the different types of debt. A review of the different 

preferred amounts of debt capitals from the Hinir:IU.!JI Project 

Financing Hethod Schedule will give some indication (ignoring the 

chance of discards) of the mix of debt capital! and 1!' the 

servicing costs (largely administration, legal and interest costs) 

of different forms of debt are quite different, then the 

weightings can be based on that schedule. Certainly this will 

be a necessary precaution if Government credit policy artificially 

restricts one or more sources of debt while leaving others less 

constrained - for it is usually the more expensive forms or debt 

which remain the less constrained. nut because discards cannot 

at this stage be identified, and yet may accrue unevenly across 

preferred capitals, the inexactitude of this weighting must be 

aclalowledged. The application or the weighted average servicing 

cost function to the minimum period servicing-adequacy cash flow 

will at once reveal the availability or debt capital !12 

in total.(l) 

One other sub-optimality of the procedure is nt once revealed. 

This presupposes that the actualities of raising debt capital will 
correspond to the forecasts of explo~atory discussions. There is a 
temptation to talk of contil1[;ency allowances. This is resisted, 
firstly because it is illoGical; secondly because the degree of error 
in the forecasts of operational and project cash inflows which are 
the basis of servicing•adeq_uacy f(S) are probably so great that to 
introduce continzency allowances in f(S) is like building on sand. 
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Because there is no rescheduling of projects, the critical 

minimum period servicing-adequacy cash flow is not maximised, 

Inter-period, variability of cnsg flow also remains a ·problem, 

as in the theoretical model. Suppose the critical. minimum 

cash flow is exceptionally depressed, vis-a-vis the cash flow 

of other periods however; it seems obvious that a re-timing 

of the contributar,y· cash flows must be considered, '£he most 

flexible source mirrht well be operation cash flows in the form 

of accelerated debt collection or arrangements for a special 

period of hig!1 trade credit. This is in fact equivalent to 

sccurincr special short-period debt capital facilities, 

Projects whose preferred capital source is debt capital, plus 

transferred equity-preferring projects,will be matched against 

the derived !2 in descending order of net present worth, up to 

the point of eY.haustion of !·12. Subsequent projects will be 

submitted to the comparison process against equity financed 

projects, as outlined earlier. 
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A somewhat complex reaction can now accrue. At the end of the 

natchine and comparing processes, there will be a 'pile' of 

discarded projects. But ~ projects were scheduled (Steps 2 6) 

on the 'master' cash flow plot from. which is derived firstly ~U 

and secondly the servicing-adequacy cash flow which, via f(S), 

yields ;c;z, If any project is discarded, the '=ster' cash flows 

are reduced accordingly, Both Nl and 112 would be so reduced, 

l·Targinally profitable projects would have to be discarded, 

reducing 'the ·~~oter' cash flows - a~d so on, In the end, the 

m~ster cash flow plot would consist of net inflows from 

operations only - yet these t<ould have an Nl nnd H2 )?Otential, 

however reduced, Projects could be financed, but their retention 

would increase the 'master' cash flow •••• and so on, upwards. 

The apparent result is ,a wildly oscillating instability. This 

should not occasion surprise, as the unstable looped 

relationships of the theoretical model were stressed in the 
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preceding Cha:pter,(l) It is :possible to depict a lon~ term 

situation of complete project cut-beck. The followincr example 
' 

is a rninature of the :process, but to enlarge the illustration 

all that is necessary is to imagine a cut-back :process prior 

to any :project j, For the sake of brevity only ono general 

type of finance is considered, a.~d the study-period is 

restricted to 4 time-intervals, which is to be taken as only 

a part of expected project life: 

Table 13, 
t . 
..l:. 

t 
2 ~ ~ Capital Cost 

(a1nounta in tenns of £'n,) 

Operating cash flow 50 50 50 50 
Project A lOO lOO 100 100 1800 

Project ll 200 200 200 2600 

150 ~50 350 350 4400 

If f(S) • 10;0, t12 • 1500 (minil!lUill time-interval servicing

adequacy cash flow • 150), Neither project can be financed, Even 

a rescheduling- e.g., bringing forward :project ll to start in 

t 1 and postponing project A to t 2 .(or even not doing this if it 

can be avoided) - is unavailing, In fact it is doubtful if a 

management a1;are of growth possibilities through capital 

expenditure projects 1;ould tolerate such a situation, Exceptional 

measures would be tekeni as briefly suggested above, to improve 

operating cash flow or to secure deferment of initial servicings 

of debt, 1~e situation, obviously, is unrealistically extreme 

and there are some fairly obvious litnits to the project cut-back 

process. 

The practical considerations most probably will be (and they 

(1) Secondary considerations reinforce the argument, If the concept of 
servicing-adequacy is correct, theoretically an infinite number of 
projects can be exponentially financed. The imposed limits are an 
upturn in 'i 1 putting bounds to f(S): a legal limit ?L: a finite set 
of projects: and limitations to managerial capacity, The reverse 
process - a theoretical tendency towards zero projects - must be 
equally possible, and imposed limits would have to be applied in 
thi3 direction, 
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will remove the oscillation from realistic analysis): 

1. Bxoept in the very short period, management will not 

tolerate 'nil' rotentions,(l) H will not be allowed 

to reduce to 'nil', but will have some floor value, 

. '!he comparison proces~ is esnentially a seekine of 

discarded 1m2 projects to transfer as xml projects. 
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As they fail and are finally discarded, 'master' cash 

flow is eut back until minimum H is reached, The 

.resulting mini= 111. will just finance those xml projects 

(original or succ~ssfully transferred) which, with 

operations cash flow, generate sufficient 'caster' cash 

flow to yield mini= H. ln other words, there will be 

no debt financing - all growth will be financed out of 

rotentions, The resulting all-eq,uity firm is at the 

opposite end of the spectrum to t~~ geared firm which 

has been able to exploit servicing-adequacy of cash flow 

up to the final legal limit L (basic postulate (b)). 

2. The critical servicing-adequacy of cash flow is the 

minimum in any· one time-interval during the study pariod, 

Sooner or later, as projects are diocarded, there will 

come the time when the last' discarded project does not 

seriously affect the'minimum time-interval cash flow set 

in the last round of discards - i.e., !12 sta.bUises at 

a minimum. 

3. f(S) is defined as being a decreasing function of r12. 
In.a. reverse application, a given constant reduction of 

'll'.aster' cash flow will .nQ! result in a constant reduction 

in 1'12. 'l'his CM have only M ameliorating effect on 

project cut-back, an the function always has a positive 

value, 

4. Sooner or later, the discarded project will consist of a 

large capital cost a.scooiated with relatively small cash 

(1) The implied cessation of crrowth would cause shareholder wealth to 
diminish as share prices fell away, As well as being tolerable in 
the short· period, of course, ~a.nagement may have to accept this 
permanently in the insolvency situation: but by then there~ 
no effective growth prospects. 



(1) 

(2) 

--------------------

flows during those time-intervals of its life which 

. fall within the present study period. The reduction 

in capital· requirements caused by the discarding of 

this project will equal or exceed the reduction in 
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112 which follows the reduction in the minimum time

interval cash flow. Any resu.l ting excess of remaining 

servicing-adequacy would then have to be applied to the 

next ranking project which although discarded at the 

last review, can now be financed from that excess, 

5. Even in the extreme situation depicted in Table 13 

cash flow from operating will still accrue - if it 

does not, the situation·is one of irrelevant insolvency. 

Given no current project expenditure, such a cash flow 

becomes an enforced retention; and would by accuculation 

permit a slow increase in purely equity financed capital 

expenditure. This presupposes unchanged dividend plans, 

1~e situation is quite realistic and illustrates quite 

accurately the slow growth of the typical s~ll company 

with a conservative, anti-debt .llk'l.nagement. It is a 

"we lllUst wait until we can afford it"situation. As soon 

as projects .£!!!! be afforded, cash flow will improve and 

servicing-adequacy can be exploited if ~~agement so wish. 

6, A shorter and more decisive route to the same end would be 

the raising of new equity to exploit at any rate those 

projects with a high net present worth. The subsequent 

improvement in the 'master' cash flow would finance yet 
further projects,(l) 

The cut-back process represents the true 'external capital 
rationing' situation, (2) none of the above reasons £or thinkintt 

'i'his is the true meaning of the phrase "necessary equity base". 
Quite clearly, no optimal gearing ratio is implied. 

The phrase is that of .Bierman & Smidt ( 8 )pp 182 et seq. 
In their subsequent dis~lssion, these authors illustrate various 
such situations and from time to time use the phrase ",,,it would 
be profitable to borrow an amount .... ". Profitable, perhaps: but 
would it be feasible? This facile assumption of borrowing 
capacity, without considering the necessary basis of servicing
adequacy of cash flow, is a·frequent weakness in the literature. 



that a limit will apply to the cut-back process are wholly 

satisfactory in the short period, in that however they decry 

the probability of total cut-back, they cannot deny the 

possibility of it. But they do, especially if taken more or 
less together, deny even the possibility in the long term,(l) 

r~ason (l) does imply a certain bias towards equity financing 

in the overall procedure, but the realism o.f this is attested 

to in many company reports(Z) and is explained for some cases 

in reasons (5) and (6), After all, this is simply one more 

application of the fundamental tenet of business finance that 

equity is the real risk capital. 

In this way, by what might fairly be described as a process 

of successive approximation, forecasted capital demand ranked 

by profitability is brought into reasonable reconciliation 

with forecasted capital supply. It will be noted that the 

approximate nature of this proceos is enhanced by sundry 

asoumptions which are HIPLicrr in this process. Among them 

ares 

1. That capital - especially debt capital - will be 

forthcoming in the amount required at the forecasted 

cost pretty well on spot de::-.a.nd as projects are 

implemented. That is, there is an assumption of 

unchanged interest rates over time. The assumption 

of spot demand may not be invalid if the interest 

cost function is shifted upwards by the extra 1% 

or lil;1o usually pnyable o.s the commitment fee required 

iri return for a guarantee of future loan capital being 

made available on request. 

2. That changes in the variability of the 'master' cash 

flow and its derivatives will not alter servicing

adequacy. As projects are discarded, compared, 

(1) Compare the identification of capital rationing as "empirically 
significant in the short term only" by llirschleifer - l'a&e 240 
note (1). . 
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(2) Thus, in a recent television interview, the Financial Director 
of I,C.I. stated that the next r~lti-million quin~uennial capital 
expenditure budget would be wholly self-financed, 
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re-discarded and re-compared, cash flows will change in 

their inter-period variability as well as in their 

period minima. Yet the same interest cost £'unction is 

applied, This might be a source of significant error. 

;. That as the same processes of project discard and 

substitution are worked outr the changing complex of 

preferred amounts of different sorts of debt capital 
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do not substantially change the interest-cost fUnction. 

This point wss discussed earlier; it is sufficiently 

important to be repeated here, with the caveat that if 

the resulting change in servicing-adequacy is significant, 

then this ought to be taken into account at each discard, 

comparison or substitution stage. Without computer 

facilities, a most laborious task is inevitable. 

4• Perhaps more importantly, as the x~xm2 comparison and 

substitution proceeds, the weightings of equity cost and 

debt cost in the overall cost of capital project 

appraisal rate 1dll change. This ia of sufficient 

importance to warrant consideration in a separate step 

of the procedure. 

Step 10. 

It is manifestly a necessary precaution to check as to whether the 

result of such changes in weighting result in a sie;nificMt change 

in the appraisal rate. From a theoretical point of view it is 

essential, as the data of preferred amounts of different capital 

will now permit the calculation of a study period marginal cost 

of capital by the Weston method, It will be recollected that the 

discussion of the theoretical model developed such a marginal 

cost. The appraisal rate used in Step l. is an average cost, 

based on historical rather than forecasted weights. Even the 

=rginal cost as now calculated is the 'average marginal' cost 

over the study period. To calculate a project-by-project 

marginal cost, with due regard to discards, substitutions and 

so forth, would be a theoretically correct but practically 

untenable recommendation. 
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Care must be taken to be sure that the preferred amounta and 

the historical ea pi tal mix are in the same terms - viz cash 

flows or balance sheet entities, 

If the resultant cost of capital is ver,y different from the 

proxy average :t"ate used in Step 1. project re-appraisal may be 

necessar,y. Strictly, the whole procedure now may have to be 

re-cycled, and possibly again thereafter; if the re-appraisal 

drastically alters project acceptance or ranking. E,r 'very 

different' must be meant 'capable of drastically altering 

acceptance and/or ranking'. If projects have, on the whole, 

a fairly standardised time-pattern of cash flows; a 50% change 
in the appraisal rate is not going to alter rankings much but 

it almost certainly will alter acceptance. If projects have 
very different cash flow patterns, a 5% change might not alter 

acceptance but could very well alter ra.nkin[;s, fielevant 

considerations will bel 

(a) How certain are the estimates of project cash flow? 

(b) !low certain .are the estimates of se:rvicing-adequa.cy 
(which are basic to the weightings)? 

(o) How certain are. the estimates of the interest cost 
function? This will affect both servicing-adequacy 

and the cost of debt capital used in the calculation 

of.a new discount factor. 
(d) How clear cut are the preferences for one form of 

financing over another? This is important for two 

separate reasons& 

i) I£ they are very clear cut, a minor cha.n.,ae 

in the appraisal rate ~ght drastically alter 

the preferred finance method - hence induce 
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a second change in the appraisal rate. Thi!l is 

not thought to be very likely, but a few such 

cases will arise, 

ii) If the preference is not very clear cut, 

opportunism at the actual time of project 

implementation (or for that matter the incidence 

of unexpected but necessary projects - e.g., 



replacement projects) may suggest an acceptable 

change in financing method and the subsequent 

weiehtings actually accruing. 
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Some or all of these considerations may make any iteration not 

worth while. A suggested procedure prior to any full iteration 

would be to select a small number of selected projects which are 

included in the final budget and which are either at the margin 

of such acceptance; or which have a cash flow pattern which 

could be susceptible to a change in the appraisal rate - although 

the project itself is well within the budget. Such projects 

could be reviewed for acceptance and ranking (Step ~.). A change 

of less tl~ 'x%' in net present worth: or a ranking change of 

less than 'y' places would indicate that re-iteration was not 

worth while. Suggested determinants of •x;~• are: the ~6 error 

in estimates of profitability revealed by post-completion audits: 

the setting of confidence limits of say 95% probability, by 

using the changes in NPW as standard deviations from the original 

NI'II as a. mean. A sugeested determinant of 'Y' places is: to 

derive the mean rankinge of the original set of projects and of 

the finally budgeted set and to use the difference in means as 

the indicator of 'Y'• These determinants are at best a crude 

approximation of the lack of need for an iterative re-processing. 

Intuitively, there arises a suspicion that the cost and time 

incurred in such re-processing might be equally important 

determinants: much depending on the computational facilities 

available. ·And it is probably true to say that changes in the 

appraisal rate themselves will become very small, with no 

perceptible affect on rr 1 as f(S) nears exhaustion and ChangeS 

in ?,1 become smaller. It is impossible even to generalise. \,'hat 

must be reco~ised is, again, the sub-optimality of the 
procedure.(! 

· (1) Thlt see Va.ncil ( 34 )p. 73 in another context I "An error in 
estimating the (appraisal) rate may change the project ra.nkings, 
but the reshuffling of, the list (of projects) will not be so 
radical as it would be if the cost estimate for one of the 
projects was erroneous". Pearson Hunt ( 16 ) p.20 clearly shows 
how relatively insensitive.is the relationship of present worth 
and cash flows to quite substantial changes in the discount rate. 
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Section 3 • A Summary of the Procedural Anproach. 

The purpose of this procedure was stated as being to lay- down a 

framework for a closer integration of the investment and the financial 

decisions in capital expenditure budgeting. It will be seen that, 

essentially, the two sets of decisions are still separately considered: 

Steps 1 - 31 The investment decision, but recognising the 

effect of inter-project implementation time 

lags. 

Steps 4 - 8: The financi~ decision, but recognising that 

this is not final. 

Steps 9 & 10: The integTation process, matching the two sets 

of decisions and recognising their interdependence. 

Some peremptory limits ara suggested to the looped 

nature of the reactions arising from that 

interdependence. 

·rhe process of matching capital supply and demand is not, it is 

clear, a tid:y, orderly, numerically exact procedure. It involves 

possible recourse to exceptional debt finance, which is outside the 

definitions and assumptions of the total procedure. It involves some 

rather scrappy, disjointed comparisons between projects, and even 

recourse back to projects which have seemingly been finally discarded. 

It adrni ts of the under-utilisation of cash flows in the short term. 

It may even reduce to NIL in the short term, though this is not really 

likely. It is sub-optimal in that cash flow ia not maximised by project 

rescheduling. It is long-winded. Finally, it would be difficult at 

the end to draw up a neat work-sheet demonstrating a proof that nothing 

has been overlooked. But capital budgeting.!! inexact, despite the 

clinical perfection of diagram or mathematical model. It is a complex 

· exercise in resource allocation, where the demands are no more than 

probabilities: and where the resoUrces are flexible, with varying 

degrees of flexibility according to what steps are taken. Save within 

the allocation of funds to a division of the firm (and not even there~ 

really) capital rationing is not absolute. It rney be convenient for 

an exposition in financial theory to assume exactitude of estimates, 
immobility of gearing and absolute rationing: but save a·t the extreme, 
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such assumptions are so unrealistic as to render almost useless a 

potentially valuable instrument of management science, for all 

practical purposes. B,y recognising the financial linkage of projects, 

and by attempting to perr1it financing of projects at minimum cost 
while still retaining the selection and ranking of projects by present 

net worth, the matching process as described can be claimed to take a 

few albeit uncertain steps towards integrating the financial and 

investment decisions in an optimal fashion. Finally - and by no means 

least - the process is capable of practical implementation by the 
accounting or treasury function of a firm, and corresponds to the 

realities of cash flow. 

One additional benefit accrues to the procedure. There is no 

need to predetermine a cut-off rate or level of expenditure. SUch e. 

cut-off arises naturally out of the procedure. And it can fairly be 
claimed that it is one which arises out of the realities of managerial 

strategy, technological imperatives and supervisory capacity as .well 
as out of the financial inexorability of a capital supply correlated 

to best estimates of the growth of e~uity and the servicing-adequacy 

of the cash flow accruing up to that cut-off~ 

(Some difficulty in determining cut-off, and so completing the 

capital budget, may arise where competing projects are identical in 
profitability, Financial criteria can add nothing to the solution 

of this problem if all the relevant expectations enjoy the same degree 

of certainty. Probably the choice will be made on more emotional 
grounds of managerial preference, This is not· to deny that those 

same emotional grounds will not enjoy a somewhat general application, 
anyway,) 

' i 
Section 4 • The Earninr, 'late. 

The final item of discussion concerns the earning rate. This was 
temporarily defined as "that rate of earnings which the company would 

normally expect to accrue to its employment of assets over the long 

period". Socre rather more specific definition must now bo attempted. 

Tho two related questions are; firntly - what is meant by the 

definition given: and secondly - what is the relationship, if any, of 



the earning rate to the discountina rate. 

Essentially, the earning rate measures opportunity cost. It 
specifies the proceeds which might be expected to accrue to the cash 

flows generated or released by a given method of financing. It 
might be thought sufficient simply to specify and discount the cash 

flo~m themselves - which is the normal analytical method applied to 
(e.g.,) les.se financ:lng.(l) This takes into account that the cash 

flows generated by different financing methods differ in timingr but 

raises problems as to whether or not there is ~pital repayment - by 
' ' ' 

the definition of financial linkage there would ~ ber and is 
overly facile in assuming reinvestment at the same rate of interest 
as that used in the discounting process. 

(Irot only are the cash flow tilllino"S different. The cash flow 

frequencies are different. The smooth flow of residual earnfnes 
under a monthly-premium leasinz plan is more nearly continuous than 

is the discontinuous stream of earnings accruing to capital allo~mnces 1 

as these are supplemented annually• The result must be an 

increase/decrease in the inter-time-interval variability, with a 
potential effect on f(S). This is not brought out in either the 
theoretical model or the procedural approach. One way of allowing 

for this might be to weight the TI.'valuation Tables for non-variability 
of net cash flower but without more specific knowledge of :r(s), such 

weighting would be utterly unreliable). 

'fue earnfnes rate is therefore an explicit investment opportunity 
rate. As cash flows evolve from a particular financing method, they 

could be made explicit by externally investing a like amount of cash. 
The earning rate on such external investment is frequently termed a 
'lending rate• in writings on capital budgeting. In terms which 

echo Robertsa Bierman & Srnidt statea 

"••• lending means acquiring a portfolio of securities 
that have approxi.lllately the same average risk 
characteristics as the assets presently owned by 
the firm".( 2) 

(1) See, for example, Vancil ( 34 )1 Bennett et al ( 6 )1 
l'lerrett & Sykes ( 19, 20 ): Bierman & Smidt ( 8 )t 
Bower et a.l ( 45 ) 1 ?1cEachron ( 73 ) • 

(2) H.V.Roberts ( 80 )1 Bierman & Smidt ( 8 ) p.l81 et seq. 



(They then define an excess of the borrowing rate over the lending 

rate as an essential condition of "external capital rationinz". 

The choice of terms seems unfortunate as a subsequent analysis is 

extended to include inter alia the case where internally generated 

304 

funds are in exceas of the capital requirements of the set of projects 

under budgeting consideration • scarcely a rationing situation). The 

usefulness of this differentiation between lending and bo~wine rates 
(investment opportunity and borrowing opportunity rates, to use Vancil's 

terminology(!) is the accompanying collll!lent that any such difference 

is a fUnction of capital market imperfections. For in a perfect 

market, and given that "the same average risk" refers both to business 

and to financial risk, the firm and the "portfolio of securities" are 

in the same equivalent risk class. I£ then the firm's earning rate 

on internal investment is lower than the lending rate, the price of 

its equity shares must fall until the yield on ita shares is in 

equilibrium with the rest of its class. Its cost of capital will 

rise accordingly; i.e., the bo~wing rate will equate with the lending 

rate. Du.t market imperfections do exist, and so differentiation is 

possible. It is difficult to see that it can be very great howeVer -
because a. higher borrowing rate in one firm means (given inter-company 

investment) a higher earning rate to another, and any suoh advantae;e 
in a wide sector of the market would be exploited to.the full for 

anything more than a. short period or a marginal advantage.C 2) 

On this basis, it appears that there cannot be too much 

difference between the cost of capital (which is what the borrowing 

rate is) • i.e., the discount rate, and the earning rate. Vancil 

perhaps unwittingly, reinforces this point. He says on ad~acent 

pages I 

(l) 
(2) 

p. 72 - "The (determining) question is "IVhat will the rate 
of return on the least attractive investment that 

Vancil ( 34, 86 ) P•34 • 39, 72 • 75. 
The modern equivalent of this is to say that if the market value 
of a firm is consistently below its asset value, and yet some 
profitability expectations exist; investment in the form of a 
total or partial take-over bid will be made. A good example, 
is lloyston Industries and its 'blackQbox• division. 



we will w.ake during the next few years, be?" 

P• 13 - "As a l"..initnUl!l, the investnent opportunity rate 
nhould not be less than the average coat of capital 

for the firm" and then proceGds to argue in clell.'t' 

terms that the "loa<~t attractive investment" will 

earn at that rate - otherwise it vould be better 
for the fir.ll not to invest at all but retum the 

·money to its owners. 
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Yet it ie possible to disagree with all this. In the first place; 

external investment io irrelevant to the firm - it might as well go 

into liquidation unless it is a financial holding or investment 

company. External investcent mil',ht be rational in short periods of 
excess liquidity to ensure liquid funds for redemption purposes; or 

for reasons of corporate defence otra.teBY not applicable to the 
individual ehareholder; but generally speaking it is a contradiction 

in terms. !lealistically, the earning rate (or lending rate, or 

investment opportunity rate, or whatever) must refer to internal 

invest::wnt. 

Secondly, and in deapite of Vanoil~l) n criterion of 'least 

attractive investment' io not valid on practical erounds. Uncertainty 

is inherent in o.l.l project estim.."ltea, Md no investment would take 

place if euch esti~tes as were made consistently indicated a return 

little or no bottar tha~ financing costs. Some proJects will yield 

very hic;h not precent worths, others will not yield so €Cneroualy. 

:;N.t J:Ja:'laeomcnt will be looking (in whatever appraisal tcmm are uned) 

for a mix of projcota which will yield a positive averaee net present 

worth which is sufficiently large to satisfy their un~uantified fears 
' (2) . . \ and aspirations. lrideed, a management acutely conscious of growth 

will have quite specific otru1dards of profitability which will be 
well above a nil net present worth. The each flows accruing to any 

finanCinJ decision will be reinvested at random in the project complex 
and so can be expected to earn in excees of the minimum acceptable rate. 

Such ca~h flows can be applied anywhere along the curve of marginal 
efficiency of capital, which over its range lies above tl~t of the 

narginal coat of capital. 

(1) To be fair to YMcil, it later nppc=s that an avemc.<re of oorts 
rather th!Ul a 'least attractive investment' is his real criterion. 

(2) For example see Gordon ( 61 ) on security as an investment criterion 
(not (l) on page 172 also refers).· 
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Thirdly, the cut-off arising from the matching of capital supply 

a.nd demand as proposed in this thesis, is seen to arise from servicing

adequacy of cash flow - supported strongly by constitutional limits 

a.nd less certainly by institutional conventions. The cut-off has been 

likened to a sharp upturn in the financing cost curve. But is this 
what happens in fact? \Jhat is more realistic is that lenders just 

refuse to lend any more (the institutional conventions)l managers may 

not borrow any more (the constitutional limit): or f(S) becomes so weak 

that managers, faced with unequal quantities of marginal supply and 

demand, do not inves~ right up to the cut-off point. Contributory 

features to this short-fall are: the labour and cost of exploiting. 

the last 'ounces' of f(S), near-exhaustion of project supervisory 

capacity, an emotional opposition to certain forms of secondary lending, 

anticipatory fear of steeply increasing servicing charges, The 

converging lines of diminishing marginal efficiency of capital and 

increasing marginal cost of capital very often do not in fact meet, 

and it is as well to recognise this. The investment opportunity rate 
stays above the borrowing.rate, even at the 'marginal project•,(l) 

Hote has already been taken of the reinforcement of this effect which 

is occasioned. by the non-linearity of the two curves, as neither the 

supply of capital or the project outlays are infinitely divisible, 

Thus. the earning rate should be taken as being different from the 

appraisal rate, and normally will be set at that rate ~;hich on average 

is expected from project investment. In a static situation -

technologically and market-wise - the recent past will prove a fair 
guide. In a changing situation, some expectation must be specified, 

The change ma:y be environmental or induced. The earning rate underlying 
the ordinary share mce might act as a starting indicator(2) but will 

(1) "'i:'he traditional writers have generally failed to appreciate this 
ope:rational distinction be~reen the cut-off rate and the cost of 
capital" Durand (53) p.6 ) • Jjy 'operational', Durand means 
"in practice given lllal1agerial infirmity of estimation, control 
and purpose". 

(2) So that if the firm were wholly equity fir.anced; and if shareholder 
expectations exactly coincided \fith those of managers; cost of capital 
and earning rate would tend towards equality; Also: if shareholder 
expectations in such a firm are outrageous, but management fails to 
realise this and blindly accepts earnings yield as an element of 
cost o£ capital, while setting the earning rate at more realistic 
levels, appraisal rate could exceed earntnes rate - but not for very 
long! But see footnote (2) to page 76, 



~------------------------~-----------------------------------------

307 

be much modified by lWlJI.gement plans, especially if the induced cluule:e 
is activated by growth-hungry ll'.anagement. However, the growth . . 
situation reveals quite clearly the complex, indirect but no less 
real connection between appraisal rate and earnings rate. (l) 

One aspeot of this connection is worthy o£ discussion. It lea.da 
to the previously established conclusion that the cost o£ capital 
(appraisal r~te) sets a floor to the efficiency o! capital (e~~ 

rate), and in that sense takes the argument no further. Bllt it seems 

to stress the realism that must attach to estimates of the earning 

rate. For if these are wrens: 

(a) The sums to be discounted are wrong: and 

(b) The discount rate itself is wrong. 

Appendix 11 demonstrates the reinvestment assumption lying behind the 

discount process if project cash flows cannot be disbursed from the 

company. A decision to finance by one method in preference to 
another is a projeot, and subject to the same set of assumptions. 
The cash flows arisin5 from a finance project are partly implicit, 
partly explicit. Residual capital changes(2) and tax allowances are 

implicit ~ i.e., there is no actual receipt of cash: grants and 
disposal proceeds are explicit. Implicit cash !lows are the more 

easily conceived of as being non-disbursedJ but it is general practice 
to :put grants wholly and permanently to capital reserve, or partially 

and temporarily to revenne :reserve 'over the life of the :related 
assets•. Treatment of disposal proceeds is much less predictable, 

but at any rate the larger part of cash £lows are not disbursed. 

If • then, discounting by a certain rate (say A%) is to be mea.ning1'ul. 
the earnings accruing to the non-disbursed majority cash flow must 
accrue at least at A%. Excluding for disposal proceeds, the earnings 
rate must be equivalent to the discountins rate (which is the project 

appraisal rate): and they must be realistically so - they really must 
... 

accrue at that rate or better - otherwise the whole fabric of the 

(1) Mention has already been m:.tde of the explicit difference between 
earning rate and discount rate contained in the G-S model - which 
is essentially based on a growth situation. 

(2) Including the initial change from pre-decision zero to the initial 
maximum available to the decision. Obviously, this is & conceptual 
flowr hence the term implicit. The initial residual capital is 
essentially an "opportunity capital", foregone if the decision 
is one of outright purchase • 

....... ________ __ 
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investment-finance linkage approach is indefensible. 

But if the discounting process implies reinvestment or 

non-disbursed cash flows at a rate equal to the discount ratet is not 

the setting o! those !lows to earn at a. specific rate (as in the 

Evaluation Tables) an error or double-counting? IT the data in the 

Tables were to be regarded as accounting data (specifically, capital 
cost data) the accusation might be deemed a fair one. But, as WII.S 

stressed in Cha.pterlil Two and Three, the data. are cost-relatives; 

transformed values with validity in no absolute, only in a comparative, 
sense. They permit the comparison of alternative financing decisions 

in respect of a given single project, regarded for the purposES of that 
decision in isolation (although the constraints upon the decision are 

multilateral). It is logical to conceive of the cash flows accruing to 
each alte:rnative as being disbursed~.!!:!.!!. pro.iect so far as it, in 
its insular condition, is concerned& so that, within that decision, no 

reinvestment assumption accrues. Mention was made in Chapter Two that 
the ea.rninga stream concept is in some respects .an alte:rnative to 

dual-rate discounting, but in this context it is an improvement on 
dual-rate discounting- which explicitely allows for refunding the 
capital outside .!!:!.!!. company, This is valid enough tor instalment debt, 
'but not for eq,uity or funded debt1 and even tor instalment debt would . 
imply debt servicing wholly out of financing decision cash flows rather 

than from subsequent operation cash flows. It must however be admitted 
that in the fUll investment-linkage model where ex hypothesi the 

financing decision is E2! taken in isolation0 a suspicion of 
double-counting is somewhat more tenable. However, the application 

of the earnings strell.lll concept to all financing methods means that the 
error (if it is onet o.nd it is by no means clear that it is an error) 
is common to all alternatives. Some bias may however be created in 

favour of those alternatives which enjoy exceptionally wide use or 

the earnings stream concept. 

Section 5, Conclusion 

This concludes the discussion of an approach to investment-finance 

linked 'budgeting. The approach is seen to be inexact and sub-optimal, 
but it is claimed that a framework for further exploitation of the 



concept of linkAge has been laid at both theoretical and procedural 

levels. Even so, substantial intricacies of compatation are involved, 
and it seems fairly certain that an application of the procedure here 

laid down would involve the financial planning function in a distinctly 
laborious series of calculations. However, in so complex and involved 

an operation as the appraisal and financing of capital expenditure, a 
large volume of accounting work is to be expected if the set or 

proposed projects is at all extensive. It to this there is added a 

situation of capital-rationing, and more particularly, a determination 
to minimise that rationing by the exploitation of all aw.ila.ble sources 

of tundss then inevitably the tnsk is one or Herculean proportions. 
The contribution of the Evaluation Tables is that of a set or 'rapid 
comparison' tables as between alterna.tive financing methods. It well 
ma;y be that their use in the field or 'spot' or emergency decisions, 
unrelated to any formal budgeting procedure, is of equal value. 

v/ha.t remains to be done on the wider front is to establish more 
exactly the nature of the relationships existing between the parameters 

in the various functions of the model; and thence to derive the 
coefficients permitting a specific solution or the optimising process. 
~nere still will exist the differences and non-comparabilities of 

present-worth valuations and quantities measured by accounting 
conventional and tha imprecision attaching to measurement of the cost 

of capital will continue to cast a shadow on the completeness of the 
final answer. The problems of the smaller private company in this 
area, and in respect of the capacity and expense of the computational 

requirements of the model or the procedural approach also remain as 
formidable obstacles to B wide-spread acceptance of "linkage analysis" 

in capital budgeting, But if this present work can be regarded as 
contributing usefUlly towards the necessary provision of an extra 

dimension to capital budgeting, I shall be well content • 

...... ________ __ 



310 

APPEliDilt I 

A NGrE ON TIIB M.M. FOlli'IULATIONS 

It is not the purpose of this note to add anything new to the 

controversy as to the effect of gearing upon the cost of capital (l) 
which was initiated by the origin&! article by Hodiglia.ni &'Miller 
(hereinafter referred to as M.M.). In any case, that controversy 

is now worn threadbare, and has been shown by writers such as Bower, 
and Robichek & J<lyers, (2) to be largely ephemeral. But a.s the l1.~f, 
'Proposition II' is discussed in the light of the empiric&! analysis 
of Pages 176 et.seq., in this thesis; it seems appropriate to note in 
passing one area where that Proposition seems to be less than 

consistent in its argument, 

••••••••••••••••••• 
The basic M.M. position is established in the following set 

of equations, where (in respect of a company of ~ given risk 
class )a 

whence 

Y • expected future earnings before interest and 

· taxation, 

·I ·• interest on debt capital, where i is the yield 

on debt capital of market value L. I is deemed 

to be more or less certain. 
t • the rate of corporate taxation. 
D • disposable eamings; i.e., eamings after 

deducting interest and taxation, accruing to 
shareholder's interest. For the sake of 

simplicity, shareholders are taken to be 

ordinar,y shareholders. 
X • total corporate income after corporate tax, 

i.e., X • I + D 
and V • the market value of the firm 

• S + L, where S is the market value of the equity. 
also e • the equity yield at market value. 

and k • the capitalisation rate such thata 

(1) Modiglia.ni & !1iller ( 74 ). 
(2) Bower ( 44 )1 Robiohek & ~ere ( 25 ) Chapters 2 & 3• 
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V •! •••••••••••••••••••••••••••••(l) 
k 

but by definition X • D + I ••.••••••••••.••••••••• ••••• (2a) 

and qy definition D • (Y • I)(l- t) •••••••••••••••••(2b) 
so, by substitution in Equation (1) 

or 

V • Y(l - t) 
k 

V • Y(l - t) 
k 

but, from Equations (2a) and (2b) 

+ ti •••••••••••••••••• (3) 

+!! ••••••••••••••••••(3a) k ... 

Y(l- t) • (X - ti) •••••••••••• .... ,(4) 

substituting in Equation (3a) 

V • (X - ti) 
(k k) 

+ 1! ..•...•.....•.•. {5) 
k 
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which is, of course, tautological - being e'lual to Equation (1): but 
this expansion permits a. certain scrutiny of the H,l1, reasoning. 

In the context of U,K. corporation tax, k is thus far an 

after-tax capitalisation rate; operating as it does on earnings 

(before interest and taxation) reduced by taxation which is, albeit 

indirectly, related to thoae earnings.. llut it is also a "bastard" 

capitalisation rate,, evaluating a mixed stream of uncertain equity 

earnings and more-or-less certain debt earnings. J1,H. are influenced 
' . (1) 

by this quality of debt earnings to argue in their "Correction" 
article that they should be capitalised at a specific rate which, 

being comparativell risk-free, will be different from (lower than?) 

the general capitalisation rate: 

amending Equation (3a) 

V • Y(l- t) + j[ •••••••••••••••••(3b) 
k i 

Hotice that the use of i - the yield on this firm's debt stock - as 

the capitalisation rate implies that L is an equilibrium market 

value of that stock, ~~is implies a happy reconciliation of 

servicing-adequacy assessments by lender, management and the general 
capital market, As the servicing-adequacy supportiveness of cash 

flow is emphatically a function of income1 the M.l1. assumptions imply 

{1) !1odigliani & !·!iller ( 77 ) (p,l95 ) • Equdions M, M, ( 3) & !1,M, (4), 
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some generally-held opinions concerning Y. BUt this is the 'source' 

of equity capitalisation calculations, Are we then to aosume that 

debt stock holders and shareholders are so sundered, never to meet; 

that the one group enjoys a happy confidence in, but the' other is 

most indecisive about, the same projected stream of earnings 

accruing to the same firm? (And this is to take place within the 

perfect market situation, implying perfect lmowledge and 

communication, hypothesized by :1,!1,1) Admittedly, there is (especially 

for higher-,,aared firms) a potentially substantial difference between 

estimating the adeguacy of an income stream in contradistinction to 

the level of that stream, l!evertheless, there is implied in the 

argument a commonality of estimation that !1,!1, seem to have ignored, 

Applying Equation (5) to :equation (3b), we have: 

V• (X - ti) + ..ll • • • • • • • • • • • • • • • • • • • • • • • • • (5a) 
(k k) i 

or, maybe V • (X - tl) + ll ...............•... -...... (5b) 
(k i) i 

The bracketed term is clearly seen to be itself a mixture of debt and 

equity income. 

I feel that much of the subsequent l1,H, analysis is at fault 

because of en over-hasty assumption that: 

Y(l - t) • (X - ti) 

is an all-equity income stream, It is not, It is part equity income, 

part debt income. As such, it makes Equation (5a) illogical: the 

term ti is capitalised at two different rates, It is also 

immediately derived from 'Y', a total corporate income estimate, 

of which any part is presumably as uncertain as the whole - for one 

cannot know or be some~1hat 'more' certain that income will be 

sufficient to cover debt servicine, any more than any other capital

servicing liability, fixed or contingent. Dut J~quation (5b) implies 

exactly this. 

The point can be illustrated by a simple cx~~ple: 

let Y • lOO 

I a ..lQ. 
90 

t - .40· 1€ 
D• .2.4. 



whence X • D + I • 64 

and D • (Y- I)(1- t) •.90 X 0.6 • 54 

let k • 0.12 

let i a 0.08, noting that i < k 

so that L • 1Q • 125 
.oa 

then; Equation (1) V • .§! • 533.3 
.12 
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FJquation (3) V • (100 X .6) + (.4 X 10) • 533•3 
.12 

and as by definition, V • S + L 

then 533·3 " S + 125 
whence S • 408. 2 

but, from Equation (4) 

(100 X o6) •(64 • (.4 X 10)) • 60 

substituting in Equation (5) 

533o3 • ( .§! • ..A,) + (.4 X 10) 
(.12 .12 ) ( .12 ) 

- 500.0 + 33.3 

Wee.> see at once that the term1 

(! - .ll )· (g - ...!)· soo.o 
k k ~12' .12 

is greater than the value of the equity! 

s • 408.3 
so that this term is evidently more than an equity earnings 

stream. By the same token, the second term1 

is less than the vnlue L Q 125 and so is less than any 

certain debt stream. On both c,oy.nta,"the H.a. preferred . \' 

Equati.on (5a) is not valid, in fact, that Equation would yield! 

'V • ( M - ..A ) + ..A • S50 ! Equation (1) 
(.12 .12 ) .oa 

• I 

I 



and the illogicality of the dual capitalisation rate on 

ti • 4 is very plain. 

Equation 5(b) yields! · 

( §.4. - ...4. ) + ...4. - 533.3 
(.12 .oa ) ;oa 
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which is at least consistent with Equation (1). In fact the first, 

mixed-income term is satisfyingly capitalised by a mixed rates but 
the arbitrary capitalisation of the second, sub-certain term by a 

certain rate is still open to question. 

These observations have value because of the consequent·srgumenta 

based by M.H, on, .essentially, Eq_uation (5a) •. These area 

a statement of the average pre-t:i.x cost of capital, viz .. 

k' • ! . k (1 - t.J!') 
V (1-t)( V( 

•• ~ •••••••.•..•.••• (6) 

a statement of the effect of gearing on that vest, viz •• 

k' • ! . k- t (k- i)h •••••••••••••••••••••••• (7) 
V . V 

together with e. statement of the effect of gearing on 

after-tax {corporate) equity·Jields, viz,, 

e • k + (i -· t)(k- i).!! •••••••••••••••••••••••••(8) ,, ., 
Equation (6) is true if, and only if, Equation (5a) is accepted! with . ' 

one exception. lf the contention that the mixed nature or both terms 
in the basic Equation (3) demands capitalisation of both by the miRed 
rate k is correct; then the earlier(l). !1,!1, average cost of capital 

formulation: 

k' -! • k ( 1-,ll.) •..•••.••••••.••••.•••. (9) 
V (1-t){ kV ) 

is valid, Dut for ti we may substitute t.iLI and if we accept that 

for capitalisation of mixed stream purposes the rate i used by H.M. 
is really not distin~ishable from k (that. is, the capitalisation 

rate 1 is E2i the debt yield i a but i (cap.) • k) thenEq_uation (9) 

becomes Equation (6), Under such circumstances of course, (k-i)• o, 

so thata 

(1) i.e., in the 1958 article { 74 )(p.156 ). 
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r;quation (7) reduces to ! • k • Equation (1) 
V 

and Equation (a) reduces to e .. k 

'l'his last is clearly ridiculous. The only way out of the impasse in 

to accept that i in J;quation (8) is a comparatively risk-free (i.e., 

a more or less certain) debt-income stream, typical of the sort of 

industry of which this firm is part, and above which e co~Ands a 

further risk prendU!ll. The ecpi:rical a:reu1:1ent of Po.ges 176 et seq 

certainly occasions doubt that, in the U.K. of the •6os anyway, this 

premium is a function of]! as Equation (a) would indicate. :But if 
s 

these definitions of 1 and e are accepted! (and they are definitions 
establishing a difference of degree rather than of kind - which is 

compatible with the argument advanced above inmediate~ after 
Equation (~b); notins again, the essential pre-condition that L is 

an equilibrium market value): Bquation (8) has strong intuitive appeal. 

Unfortunately Equation (8) io correct 1£ and only if Equation (5a) 

is correct. r'tlrther, and specifically in the context of U.K. 
corporation tax, it suffers from the inclusion of a comparison term 

(k - i) where k is an after-tax rate but i ia a. p:re-tax rate. 
A possible solution is as follows! 

by definition 

D • (Y - I)(l - t) 
\ 

Substituting iL • I, we can write 
' . 

D • Y (1 - t) - iL(l - t) 

but e • D i hence s· 
e • Y(l- t)- iL(l- t) ••••••••••••••••••••••(10) 

s 
Jly ;~quntion (9), 

k' • Y or Y • k'.V v 
but as by definition 

then 
Y ~ k' .s + k' .L •••••••••••••••••••••••••••••••(11) 



b'ubstituting in Equation tlo), we have: 

e • (k' .s + k1 .L)(l - t) - iL(l - t) 
s 

which reduces to: 

e • (1-t)~k' + (k' - i) ~ ~ 

~16 

which is the original "Proposition n" modified for the tax factor. 

It is of course consistent with Equation (5) so long as k' is 
defined by Equation (9): both of which presuppose (as I think, correctly) 

that all the components of the mixed income stream are capitalised ~ 

a common, mixed factor. The problem of delineating a 'risk' class 

still remains untouched • 

••••••••••••••••••••••• 
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APPENDIX .II. 

The purpose of this Appendix is to develop an analytical 

method ~thich will expose clearly the :ari thl:lsticll.l ;u;s'.lmptions lyin-5 

behind the proce~s or disconnting future cash flows as a ~ethod or 

investment appraisal. neca'.lSe the::e a~::S'x:~ptions nre well knoun, 

there can ba no orleinnlity in this a.ima (l) but 11. recapit'.lla.tion 

via a certain form of presentation o:m throw a usef'.ll light on 

the process and its various manifestations. In particular, it 

permi to a close scrutiny of the Gordon-Shapiro model ot the cost 

or equity capital and consequently of the applicability or that 

model to the t'in:mce-investment linkaee codol developed in this 

thesis. Logicall;r, some further thougbt must ba given to the 

reinvestment assumptions clarified by this rJnalysis • 

••••••••••••••• 

1'he Analyticnl l'othod 

Let ~1 • the ~ pre~ent value or a discrete CMh otrsao 

P0 , F1 ••••••••• Ft accruing at the end or 

constant time intervals O,l •••••• ta using 

an interest ruto i 

+ •••• + F' ~ 
-r.:-:-'t~t ••••••••• ~ 1) 
ll+i) 

where ( -P
0

) is the initial outlay at t
0 

necessary to obtain 
tho subsequent cash inflows 1 

and w1 • ?1 + F2 +••••••••+ Ft •••••••••••••••• (2) 
(l+i) (l+i)t-l 

Let V • the e;roes present value or tho same 11tream or cash 

inflows under the same o:l:t'culnste.nces, 

i.e,, V0 • F1 + F2 +••••••••+ --
(1+i) (1+i)2 

j,' 
t 

(l+i)t 

•...•.••.•... (,) 

(1) Dea Ja.edieke le Sprouse ( 18 )1 o..'1d nobichek & l"Were. ( 26 ) for 
analogoua expositions. So~o of the ayobolo used here are those 
of ].&.H. Essentially it is concern over the implicilit asaumptions 
vhieh has led to the development or dual-rata di.soountinz e.:l.d the 
two-rate analysis or rearson llnnt ( 16 ). 
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~llltip1y Equation (3) by (l+i) 

V + iV ~ F1 + ?
2 0 0 . _...:;;. 

+ •••• ~ F 
t ••••••••••••••(,a) 

(l+i) (1+i)t-1 

Substitute Equation (3a) into Equation (2) 

•••••••.•••••••••••••••••.•••.••• (4) 

Subtracting Equation (3) from Equation (1), and ignoring the 

sign of F
0 

\{ -·V -· P or, more generally 
0 0 0 

•.••.••.•.•••••.••••••..•••.•••.•••••• (5) 

(where in the special case t • 0, F't is negative), 

Substituting Equation (5) into Equation (4) 

vt + Ft - vt-1 • iVt-1 or, 

•••.••••••••••••••••••••••• (6) 

:<ow (Vt - Vt_1) is the inter-period change in the present value of the 

cash inflow; i.e., it is a measure of depreciation (if a negative 

quantity) or appreciation (if a positive quantity). Using D with 

an appropriate sign (· • depreciation) as a measure of this change: 

iVt-l • Ft + (•Dt)., ,, •• ••••• ••••• •••• •••• ••• ,, ••• ••• (7) 

But iVt-l is a measure of the income accruing in period t to an 

investment of value Vt-l' i.e., to the unexpired value of the 

investment at. the end of period t-1 or the start of period t. 

~/riting Yt, for the income in period t , and rearranging I~quation(7), 

~ ••••••••••••••••••••••••••• a . "'t. • yt • (."Dt) • yt + Dt (7 ) 

or Ft .• Yt- (+Dt) • Yt- Dt •••••••••••••••••••••••••••(7b) 

for investment depreciation or appreciation, ~espectively, 



~'he arith:netio of discountint; thu!! specifically states that 

each increment of the subject cash flO"W is part inc~oo P..nd part 

change in the capital value1 (l) where the income fraction is ettual 

to the project rate of return i on the capital value of tha project 

at tha end of the previous period V t-1• Ass=ing for expository 

purposes that Dt is neestive i.e., 

'l t < V t-1 • • • • • • • < V o 

and that the cash in!lows r1, etc. are disbursed from the project! 

then a.a Dt is disbursed • i.e., there is no reinvestment assumption -

Yt is a. c~natnnt return i to the diminishing• capital value of the 

project. 

{It ic of course in tnts sense that such writers as l·:errett & Sykes, 

and Alfred & LVans, deny tha elti2tence of a reinvestoont assumption in 

the DCP process).< 2) 

!}Ut the key phrase in this argu."lent ia "diebursed fro::~ the project'' 

- a concept possibly of satisf110tion to a tnana[.{"3t::ent concerned to 

appraise each project on its own: but of little use to the shareholder 

to whom disbursement must cenn "out of the Company" if he is to be 

nwaro of it. 

Suppose the fractior~ Dt-l be reinvested as it arises at the end 

of period t-1 at the rate i uuring period t. 'rhen {using V' and Y' 

for the aesresato values): 

V\ .. Vt + Dt-1 

and Y't .. yt + iDt-1 

Ass~~ capital depreciation, such that ~t-l is a negative quantity, 

equnl to ('lt - vt-1)1 

"'t .. vt - ''t + 1t-l 

or, more gnnerally and for a series of cuch reinvcstments for 

periods O,l ••••• t 1 

(1) See f'dwrtrdiJ & full ( 13 ) for an incorporation or this, 
specifically, into an accounting modela and Amey ( 2 ) Chap,G 
for the sonsequent impact upon asset accounting. 

( 2) Alfred & Evans ( 1 ) : Nerrett & Sykes ( 19 ) • 
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V't • vt- vt + vt-1- vt-1 + ••••••• + vo ••••••••••• (a) 

~d Y't •.Yt- iVt + iVt-l • iVt-l + •••• + iV0 ••••••••••(9) 

simplifying to: 

V't • V0 •••••••••••••••••••••••••••••••••••••••••••(Ba) 

and (as Yt • iVt-l by definition) 

Y't • i.Vo ••••••••••••••••••••••••••••••••••••••••••(8b) 

The result of the reinvest~ent of Dt at rate i is to yield ~ constant 

percentage return to a constant investment value. nence there is a 

constant absolute income value, 

The Gordon-Shapiro Hodel 

It is interesting to apply this otherwise obvious analysis to a 

modified G-S illUstration, looking at the process from the point of 

View of the individual shareholder, 

Postulate an initial ~hare price of ClOD, i.e., 

P • P • lOO, where !!' is nega'l;ive 
0 0 0 

and postulate a basic earnings rate of lO{o •. A constant 40'fo retention 

is able to be exponentially invested in additional projects at 20%.(l) 

A 5-year study period is demonstrated with sale of the investment at 

the end of that period. For the sake of simplicity, taxation is 

ignored, 'l'hen, the pattern of reinvestment and dividends is (2 ) 1 

Period Cumulative 
Heinvestment 

, 
20,> 

Reinvestment 
EIU'Ilinffil 

10% 
Basic 

Total 
Earnings 

l1etentiooo Dividends 

1 

2 

3 
4 

5 

(l) 
(2) 

4.00 
8,32 

12.98 

18,02 

o.8o 
1,66 

2.60 

3·6 

Earnings 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 4.00 6,00 

10.80 4o32 6.48 

11,66 4.66 7,00 

12,60 5.04 7.56 

13.60 5.44* 8,16 

( * Though the investment is liquidated, the shareholder will not 
receive any larger gross 'dividend than 60i~ of his share of 

total earnings). · 

Solomon ( 30 ) p.62 et seq, would oat~gorise this as a dynamic 
'true-growth' nodel, as opposed to an 'expansion' model. 
'l'he rate of growth of .total earnings retention and dividend (8;',) is 
exa.ctl:r as predicted by Merrett & Sykes ( 19 ) • •nule 1'1 a1bei t 
with something less of an air of mystery, 
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and the arising cash !lows ares 

~· 4 
Disposal Proceeds (P5) 

(All amounts received at end of pe~iod,) 

-lOO + 6,00 + 6,48 + 7,00 + 7,56 + 8,16 + 146.92 

where the exit share price P
5 

is assumed. to have appreciated pari passu 

with the earnings and dividend growth rate - i,e,, the initial and 

exit anticipated price-earnings ratios are identic~l.(l) 
· The internal rate of ret= k · of this cash strear.t is 14%, thus 

satisfying the' basic G-S modelt 

+ rb or ,14 • 6 + (,4 X ,2) 
lOO 

and P
0 

• D
0 

or lOO • 
k-:Cii 

6 
ol4•(o4 X ,2) 

Before proceeding further, several observations must be mades 

(1) 

1. 1~e values are those necessary to establish equilibrium. 

i.e., 

In particulars 

a) P must be set equal to £100, I1' P "' £50, yet 
. 0 0 

anticipated exit share price remained unchanged, 
(a situation of irrationally • i.e., unrelated to 

underlying proti t trends - high growth such as 

characterised ~ U,K, share prices in 1968)1 

1: would increase sharply - presumably in excess 

of shareholder requirements, oo inducing a bull 
market in those share!! and inducing k to "return" 

to 14% as P0 , P1 .(2) etc, increased, 

b) Therefore Pt' the exit share price, must be set 

p .. ~ 
,-,2 !QQ. .. .:2. - 146.92 
Ll 10 ,, ~:6 ' J.;.o6 

n,y extension or the above table, 

anticipated E6 :" 14,€9. note the resemblance to Solomon's ( 3o ),"k • Ea "• 
p 

(2) P1 etc.1 allowing for a time lag beyond P
0 

and thus a short-period 

disequilibriu.'ll, 



eq~ to earnings or dividend growth over the 

study period; i.e., 

t 
Pt • P

0 
(l+rb) 
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where r • the rate of growth of incremental earnings 

and b • a retained portion of those earnings, which 

portion is anticipated to be a constant 

percentage: 

,if k, P
0 

and Pt are to.be in equilibrium.(!) If the 

exit share price is in fact materially different from 
t P 

0 
(l+rb) - as in this particular case - there is a 

situation of disequilibri~ and the r ... s model is 

non-applicable. 

2. If in fact, P0 • 50 and Pt • P
0 

(J+rb)t • 73.46 for t) o(t:~ 
then the internal rate of return is 2CJi~. obviously enough. 

a) 1~s represents the true expansion model, for current 

aa ~rell as additional earnings are accruing at a 

common rate of 2CJjo. Either the growth or the 

expansion model is consistent with the finance

investment linkage model. Given the concept of a 

sub-set x
0 

of "starter" projects, the growth model has 

a spurious s.ff'L-tity; but no ass=ptions are made in 

the model as·to the relative profitabilities of 

x0 and~· 

b) It can be seen that k • r • Et+l(2), the anticipated 

pt 
earnings-price ratio, or earnings yield. This is 

of course an extreme case of the basic supposition 

(1) The reciprocal of Gordon's specific aosu:nption " ••• the price at MY 
future date is expected to bo the discounted value of the subsequent 
dividends" ( 14, 59 ) as, ex hypothesi, n6, D7 etc. will grow at 
the same t.'itt.e rb. Again, this is identical with "Ihlle 2" in 
l~errett &. Sykes ( 19 ) • 

(2) See Gordon (. 59 )p.439: "The price of a sh"l.re is independent 
of the corporation's retention and investment, if the rate of return 
which the corporation can earn on investment is the same as the 
rate of return which shareholders require". 



of the G-S model that the rate of profit required 

by investors when placing a value on a dividend 

expectation is an increasing function of the rate 
of growth: r in the expansion model is on average 

hieher than r in the rational growth model, 

The analytical method developed in the first part of this 

Appendix will, when applied to the numerical illustration, yield 

the follo~ing datal 

1! 

0 

1 
2 

3 
4 

5 

wt (value 'cum div') Vt(value 'ex div') 11 
..! ::.t ::t* 

0. 100,00 -100,00 Nil (100,00) 

114.00 108.00 6.00 14.00 ( 8,oo) 

12,3.12 116.64 6.48 15.12 ( 8.64) 

132,97 125.97 7.00 16.3) ( 9-3:3) 

143·51 136.05 7.56 17.64 (lo .oa) 
155.08 0 155.08 19.03 -136,05 

(* As all values of n are deducted from the values for Y in the 

same period, i.e., 

Ft • Yt - Dt ••••••••••••••••••(Equation 7b) 

D is appreciation in this Table, An appreciation of £100 in 

t • 0 mere1! recognises that the original coa~tment of £100 

is now sunk capital and irrelevant to further appraisal 

studies, At t • 5, D • 136,05 is actually composed of 10,87 

appreciation and 146•93 disposal proceeds on disinvestment), 

For the year t • o, depreciation of £100 (V
0 

- 0) is a 

mathematical cypher, and can be ienored as being meaningless in 

reality. As Ft • Yt - Dt then plainly Dt (in this case, appreciation) 
·· · i!!. reinvested; the G-S model implies reinvestment of the capital 

appreciation. 

(This apparent contradiction to the proofs of Equations 8a and 

8b lies in the app~ciation, as opposed to depreciation, of capital 

which is embodied in this illustration and indeed in the G-S model). 

Under these circumstances - i.e., the distribution of only an 

(increasing) i.~come derived from an increasing capital - the G-S 
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model must u,y very definition claim that dividends are the 

determinant of the cost of equity capital. The assumption of an 

exit share price which has grown at the same rate as ea.rnirl(;ll ia an 

introduction of an earnings determinant reflected in capital gain, 

Ilut as that gain is a function of the retention rate, or alternatively, 

of the pay-out ratio, it is funda.nentally still a dividend determined 

value. 

'l'he "ieinvestment Assumption 

Intuitively, the model makes a second appeal in terms of business 

practice. Althou&h the model implies a 'negative depreciation•, 

nevertheless that depreciation is reinvested - which is in line with 

business practice (abstracting from difficulties arising out of 

differences between depreciation as measured here and as measured by 

accounting convention). Earlier in this Appendix the phrase 

"disbursed from the project" was used to define a non-reinvestment 

assumption in the context of managerial decision making. But whether 

the objective chosen be that of maximisation of the value of the firm 

or of the precent value of shareholder's equity (two not incompatible 

but not identical criteria): ~ment must be concerned with the 

disposition of funds released by maturing investment cash flows in the 

typical reality context of capital which neither legally nor 

contractually can be repaid during the project life. Given a typical 

capital mix as envisaged in the finance-investment linkage model, a 

significant part or project capital carJ~ot be disbursed as part of Pt 

outside the company. 

Insofar as a project can be looked at in isolation, the 

disposition of its accruing cash flows other than P
0 

are a matter of 

_, __ indifference to the appraisal of that project. By definition, this 

dispensation can not be extended to mutually exclusive projects in 

any capital situation, nor to independent projects in a. capital 

rationing situation where. some form of ranking is inevitably 

necessary. The finance-investment model developed in this thesis 

is within a capital rationing situation, and a reinvestment 

assumption is relevant. 



Even in the context of self-liquidating capital such as 

instalment debt, the probleo of reinvestment of cash flow aocxuing 

to the project after the debt finance is totally redeemed must be 
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faced. This of course assumes a positive present net worth for any such 

projects. ~'hat net worth is only valid if, after extinction of the 

capital debt, subsequent .inflows can continue to be reinvested at 

the project rate. It is the realisation of this implication which 

has lead to the later development$ in dual-discount rate procedures. 

As accountant rather than economist, I find the problem to be 

realistically more serious than the literature of investment appraisal 

appears to appreciate, for this reason. A lari:;er and significant 

part of accruing cash inflows consists o£ tax allowances which actually 

will accrue as a reduction in corporation tax liability rather than 

as a positive cash benefit. For many companies in a capital rationing 
situation, the result will be a welcome relief of the strain on 

existing working capital.(l) Almost by default rather than by 

conscious decision, the situation thus created will be. allowed to 

remain without any corresponding transfer from working capital to 

investible funds, In short, accruing cash !lows to a significant 

extent will be invested in working capital. 

In a special way, the present finance-investment model is bound 

up in this concern with the r3inveatment assumption. The whole 

concept of 'servicing-adequacy' of cash flow' (f(s*)) means 
reinvestment of accruing cash flows. Additionally, a retention 
coefficient R is specifically introduced into the model as a source 

of investment capital. It is to be noted that the reinvestment 
problem of this model is not only to ensure reinvestment at the 

minimum rate of return k but within that constraint to reinvest in 

that set of projects which will ~~mise f(S*) in as nearly an 

.. _exponential manner as possible. A more or less unconscious, 

permanent investment in workill(! capital (as envisaged in the-

(1) llorkincr capital strains in expansion or growth situations are 
common experience, Hanaeement seems frequently to underestimate 
the working capital,implications of replacement decisions in the 
context of rapidly developing production technologies - perhaps 
due in part to the rigi1i~%aner in which their financial advisors 
separate out working fror.ifcapita.l. Accountill(! period conventions 
are much to blame here - see Park & Gladson 'lvorking Capital' 
(i•!act:illan). (23) 
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preceding paragraph) may very well assist in maximising f(S*). 

Externally raised finance may then be devoted to fixed asset investment. 

Instalment-debt is particularly apt to this situation: in the first 

place, it tends to be exclusively financed out of working capital -

now seen to be strengthened : in the second place, in its leasing 

form the "danger" of such unconscious investnent is lessened because 

fewer tax allowances accrue to this sort of finance. (l) The "danger" 

referred to is the tendency of working capital investments typically 

to enjoy lower returns than those accruing to fixed asset investments.(2) 

Leasing apart (and maybe not even then) a potential conflict within 

the model is discernible if reinvestment in working capital tends to 

improve f(Sf) but also tends to cam at below k. 1be earning criterion 

n:ust take precedence; expansion for the sake of expansion, growth for 

the sake of rrrowth, are irrelevant to the stipulated objective of the 

model. If there is any real truth in the allegations that generally, 

British industry tends to have excessive stocks and debtors and too 

low a working capital turnover: one of the advantages of the finance

investment model may be that its concentration on financial linkage 

and cash flow reinvestment rnust make for a keen managerial awareness 

of just what are the relative ~itudes of the firms different 

capital uses. 

(1) This of course is not strictly true insofar a~ lease premiums are 
reduced by the lessor passing on his tax concessions. So long as 
premiums are reduced evenly over the primary leasing period, the 
"de.nger'' is more evenly spread e.nd conceivably less critical 
in its impact. · 

(2) See u.z.D,C. 'lnveotment Appraisal' i!,ll.G.O.l965. ((22), 
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CHAP.l'ER SEVF.ll 

"INDUSTRY" DISCOUNT FACTORS: A STATISTICAL EXA!'IINATIO!f, 

Introductiont The Purpose of the Analxsis 

During the discussion on "cost or capital constraints" in Chapter 

Five, fairly rre~uent mention was made of the use or an "industrial 

average" or similar representative statistic as a means of quantifying 

the cost of e~uity capital, e 1 when calculating the discounting factor 

k for use in evaluation of the investment-finance linkage model. It 

was previously observed in Chapter Four that in a great deal or the 

literature or financial theory there seems to be implied a somewhat 

uncritical substitution of "industry" for the rather nebulous concept 

of "risk .class" which is basio to ar.zument concerning the cost or capital. 

All too frequently, the category "industry" remains unspecified, (l) with 

a moat particular uncertainty as to whether what is meant is "industry" 

in terms of technology or or product/market, In what follows, "industry" 

is. defined in the latter dense. The purpose of this analysis is to 

examine, albeit in a perfunctory manner; whether in the U.K. "industry" 

in this sense is a meaningful concept so fe.rt as concerns the cost or e~ui ty 
capital.(2) 

It is import!l:llt to note thil.t there is made no attempt to measure 

that coat, for the firm or the industry. nut it seema a necessary first 

step towards such measurement to ask if an approach lies through the 

use or industry as a proxy for risk class. !1uch of the argument is to 

be found in Section 41 Chapter Fivet but it may not be inappropriate to 

summarise it here. The relevant steps sret 

1. 'l'he cost of e~uity capital is measured by that rate of return 

(l) Dura.nd ( 53 ) is a perfect example or this - despite, as was 
pointed out in footnote (2} to Page 2581 specifically opting for an 
'industrial' statistic, 

(2) This analysis was devised and substantially completed before s~~els 
( Bl ) published his findings. Although his methodology and 
approach (i.e., the use of the individual firm rather than industry) 
is dissimilar, Samuels conclusions are not inconsistent with those 
of the present analysis, 
~e abandonment of quotation marks around the term "industry" from 
this point on in the present text, is not to be taken as a 
relaxation or a critical attitude towards the term. 



which discounts the ag(lTegate of future expectations of 
earnings accruing to possession of the equity into equality 
with the present market price of that same equity, 

2, Those expectations are in fact the means of probability 

density functions projected by the holders of the equity, 

'' 1'wo at least of the practical determinants of those 
projections are1 

(a) the past yield performance of the equity in question.(!) 

(b) the extent to which the equity in question can be 

identified as belonging to some "class" of share, whose 
characteristics are seemingly predictable to the 
holders of tl~ equity, 

l'his S'll.l!l!lltll'y is very abbreviated, but two things clearly emerge. 
Firstly, that there are such things as distinoouishable "classes" of 

share (and, in this analysis, there is sought to be tested the use of 
industry as a proxy for class), Secondly, the projection of future 
expectations from a basis of historic actuality permits the observation 

that the more unsettled has been that history, the more uncertain must 
be the expectations, Reference is made to the work of \?ippern(2) in 

this connection! and, somewhat in extension of his work, the present 
analysis consists of a statistical examination of the affect of earnings 

variability upon share price on an industry basis, The atatistical 
technique used is different, as is the approach, Further, the 

environment is that of the U,K, rather than that of the U,S, 
nevertheless, the statistical conclusions reached are very similar 
and are capable of the same sort of interpretation, 

It m~ seem defeatist to speculate that that which is not yet 

begun will prove to be inconclusive, But such have been the results 
of many much more sophisticated statistical forays into the field of 

cost of capital, Huch of the reason for this must be attributed to 
the statistically "impure" nature of a great deal of financial data, 

(1) Eenishey ( 41 · ) especially, demonstrates how much more 
complex and widely drawn than this are the total relationships of 
expectations and achievements, 

(2) 1-lippern ( 95 )J and Page 193 of this text. 



The design ot statistical experiments implies that the physical 

nature of the data which is to be manipulated is fully known to the 

observer, and is capable of being exactly measured; !!l.hdc.that the 

number of replications can be controlled by him, The measurement of 

financial data is imprecise, and usually inconsistent, (l) Derived 

frcm the reports of others, its precise replication is quite 

uncontrollable by the observer; who often must resort to expedients 

and approximations to render the data sufficiently malleable for his 

purpose, Thus the statistical instruments which he uses are ill 

adapted f~r his raw material, and all conclusions are subject to 

qualification and seemingly e~less refinement, 

It seems opportune to examine the data of the present experiment 

from this point of view, and this is carried out in Section 1, of this 
Chapter. In the following Section, the approach and methodology of the 

analysis is presented and discussedr the processing of the data and 

interpretation of the results being presented in Section 3, 'J:'he 

limitations of the conclusions thus reached are discussed in Section 4• 
together with some suggestions as to potentially useful expansions of 

this present approach •. 

Section 11 A review of the Data 

The statistical techniques used consist ot the submission of 

reported equity earninge and share prices, 1956-64, for different 

industries; to analysis of variance and regression analysis. In this 

context, industry is defined on a "product market" basis, on the 

grounds that the market is the principal generator of business 

uncertainty - which is basically what the exercise is conce=ed to 

(l) And often statistically dubious, What, for @~plo, is the 
"population" of share prices? Does it exist? The use of sampling 
techniques implies that it does; but it then seems to be so 
all-inclusive as to repudiate meaningful conclusions, or so small 
and fragmented as to defy useful conclusions. !!or must it be 
overlooked that most statistical sampling theory presupposes a 
normal distribution of the data - a requirement by no means certain 
to exist in reported financial data. 



examine, The industries thus utilised area(l) 

Chemicals Construction 
Textiles Heavy Engineerin(; 

~~eering Supplies and Components Construction ~lpplies & Components 
l'Iechanica.l. Engineering Food Processing. 

As an indication, the samples are comprised of firms producing, 

inter alia: 

1. Chemicals - industrial chemicals and gasses; carbon-based. 
products, fertilisers and pharmaceuticalsr but 

excluding the operations of companies generally 
known as "oil companies". 

2. Textiles - wool, cotton and synthetic textile manufactures, 
. including clothins and hosiery, 

3· Engineering Supplies and Co~onents - engineering consumable 
stores; castings, bearings and silicates; 
small components for electrical. and mechanical 

engineering;· steel stockholding, but not the 

operations of companies generally known as 
"the iron and steel industry", other than G,K,N, 

4• I'Iechanica.l. Eilgineering - light and medium non-electrical 
engineering manufactures such as vehicles, 

textile machinery, manufacturers plant, 
contractors plant, machine tools eto, Essentially, 

these products are finished machines or spare parts 
there for. 

5• ConstNction - the outl'\lt of building and civil engill.eering; 
plant hire; heating and ventilation engineering, 

(1) A list of the companies comprising each industry, together with 
details of equity earnings and share price variability over the 
period of the analysis, is to be found in Appendix III. Originally 
two additonal industries - 'Consumer Durable Supplies' and 
'Services' - whre processed: but the heterogeneity of companies 
falling into these cateeories was sufficiently great to oast 
overwhelming doubt upon the validity of results utilising these 
samples, 



6. Heavy Enaineering - one-of£ or small-batCh large 
monolithic products for power generation and 

distribution; steel works and other heavy 
industry, or complete chemical plant, 

7• Construction SUpplies and Components - raw materials 
(timber, stone)! part processed components 
(joinery work, cement, bricks)! and finished 

components - electrical equipment, sanitar,v 
equipment, paint etc. 

a. Food Processing - food and drink, excluding alcoholic 
products; whether part p~ocessed (bacon, fish, 
tea etc.) or fully processed (confectionery, 
mineral waters etc.}. 

With the growing trend towards multi-product firms, a considerable amount 
of artificiality is inevitable in ascribing companies to particular 
industries. For example, Newton Chambers is included in the 1I!eavy 
Engineering' sample - yet in the later years of this analysis, some 

30}t of earnings derived from pharmaceutical products. Throughout the 
period 30% of Tarmac earnings derived from the sale of construction 
supplies (tarmacadam) to users other than its own civil engineering 

functions; yet this company is included in 'Construction'. And, 

given its enormous reliance on the textile market, is I.c.r. correctly 

ascribed to 'Chemicals'? There is of course no satisfactory answer 
to this problem, and the analyst must in the end fhll back upon a 
combination of the majority activity of the company in question and 
due regard for the technology used - which is of course inconsistent 

with the present definition. One advantage of that requirement of the 
1967 Companies Act which requires attribution of sales and profits 
to different activities,(!) is that some allocation of multi-product 

· companies over industries might become possible. 

~Tther difficulties in this area arise even if the problem or 
multi-production were to be avoided by carefUl selection of 

representative companies. In practice this would be difficult it 
samples are to be of a respectable sizes but even so, what steps can 

be taken to reconcile differences between companies which, producing 

(1) See Amey ( 2 ) p.39• 
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the same sort of product, nevertheless are at different extremes of a 
price spectrums are different in size and hence in reputation! or sell 

in geographically distinct markets - e.e., export and domestic; or are 
guided by totally different "management philosophies"? 'rh:l.s last 
differentiation might be the most important, especially where fir~cial 
policy is concerned. Thus two otherwise acutely competitive companies 

might have so divenive policies that they cannot be regarded as parts 
of a common ~;TOUP• (l) · 

In the present analysis, industries are represented by samples of 
15 companies per industry. These are acything but random samples -

despite the implications for the significance tests described in Section 

3 - in an endeavour to eliminate some of the foregoing problell!S. All 
companies a.re large, well-known (at le.ast to professional and institutional 

investors) companies, relative to the modal size of firm in the particular 
industry. (2) As well as forrning a prerequisite for the necessary 

continuity and detail of data, such selection avoids to some extent 
problems arisirig out of any positive correlation of share price 
(irrespective of earnings performance) with size or reputation.(3) 

Another selection criterion re1ates to gearingt all sample firms 
utilising less than 20% gearing (as defined in Chapter Four) over the 
period of the exercise. (Hany have increased it since). The two 

(1) Further areas of analysis difficulty are to be found in Barges 
( 4 ) Chapter 2t and Fisher ( 55 ). 

(2) f. e., "large" in terms of book value of assets employedt "well-known" 
in that all companies are quoted on the London Stock Exchange, where 
their quoted securities are the subject of daily (or thereabouts) 
transactional "relative" in that it is doubtful if tmy textile 
company will be as "large" and "well-knotrn" as I.C.I. 

(3) On size see :Benishay ( 4l ) who finds a significant positive 
correlation between size (asset value) and share price stability." 
The present analysis does not altogether eliminate this effect, as on 
average, the sample (e.g.,) textile firms are much smaller than the 
sample construction or heavy engineering firms. On reputation • 
which is probably another interpretation of size - see Barges ( 4 )1 
who finds a significant positive correlation between share price and 
"over-the-counter-trading" status1 but see the footnote to Page 269 
on the issue of trustee status in U.K. firms. 95% of sample firms 
enjoy trustee status. Fisher ( 55 ) is concerned to draw up 
sufficiently large samples on an "industrial" basis which conform 
to a marketability (or shares) criterion. See also Amey ( 2 ) Chap.V, 
on the difficulties of determining inter-firm oompatability. 
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advantaees of this criterion consist of: 

(a) minimising insuperable incompatabilities of capital 
structure between compa.nle~ which otherwise could 
reasonably be regarded as being parts ot a common group. 

(b) permitting satisfaction ot the basic purpose of the whole 

exercise - i.e., examination ot business risk - with a 
minimal 'random noise' effect derived from inter-company 

differences in financial risk. 

Finally~ conducting the analysis in terms of equity earnings rather 
than equit,r dividends eliminates another inter-company differentiation; 

that of different dividend policies, with relative effects on share prices 
different pay-out ratios may have,(l) SUch different effects ~y, again, 

occasion investment differentiation between companies which otherwiRe 
would be regarded as of the same group. The problems of multi-production, 

geographical market areas and product price-spectra remain basically 

unsolved, 

The choice of the study-period on which to base the statistical 
analysis reflects two considerations: 

(a) The period must be lo~ enough to ensure some degree of 
statisti~l validity, and yet recent enough for 
conclusions based upon it to have relevance to the present, 
A relevant consideration was that 1965 saw the beginning of 
the current wave of take-overs etc. - since when it has been 

mu.ch more difficult to find enough well-known companies with 
adequate continuity of identity and activity, 

(b) The peculiar problems associated with the introduction of 

Corporation Tax in 1964/65 and Capital Gains Tax in 1965 

{1) I have in mind both the overt problem of the relationship of dividends 
to share price (e.g., the G-S model) - for pay-out ratios are a function 
of earnings, so that such models are fundamentally a. product of two 
tiers of financial parameters; and the covert problem of the 
information content of pay-out ratios for investor expectations - see 
Benishay ( 41 ); who - oompar~ projections with realisations -
finds an excessively positive correlation of market rates of return 
with pay-out ra.tiosl explicable as an extrapolato:ey error on the part 
of the investor. The interp~tation or the effects of pay-out ratios 
in correlation analysis is difficult. On the controversy as to 
whether earnings or dividends are the better determinant of share 
price, see Friend & ruckett ( 56 ). 
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must be avoided it possible. 

These "peculiar problems" are well enough known not to require more 
than a brief relation to the present context, Potential distortion 

of distribution policies, often but not universally in the direction 

of increasing pay-out ratios to maintain shareholder disposable income, 

would introduce the type of within-rrroup differentiation previously 

referred to, and on a potentially larger scalel and might well result 

in statistically abnormal earnings-price ratios over the short period, 

The focussing of attention on share price at the base date of April 

1965 (for capital gains purposes) would tend to introduce a systematic 

bias into subsequent share price data. The subsequent artificial 

shortage of equity stock would also introduce bias into later data, 

(In the event, of course, the impact of those and other factors -

principally the post-1965 rapid development of institutional investment, 
as unit trusts and the like grew in popularity and as pension and trustee 

funds switched into equities as a hedge against inflation - together with 
the effect of inflation itself. upon company reported profits; caused 

over 1967/68 so fundamental a variation from the previous general levels 

of share prices and earnino'"B yields that it is doubtful if the criterion 

of relevance to present-day conditions is met, However, it is too 

early to be overly pessimistic on this account, especially in the face 
of a firm conviction that the 'Times' ordinary share index will come back 

20 • 30 points during 1969), (l) 

A further practical issue is the dif!'icul ty of linking 

pre-Corporation Tax financial statistics with later data, except on a 

rough-and-ready basis. The transitional relief provisions and the 
substitution of grants for allowances render the re-calculation of 

after-tax equity earnings either excessively complex and time-consU!!Iing, 

or subject to a. wide margin or error. Just to what extent changes in 
______ ,post-Corporation 'l'ax share prices, when compared with pre-Corporation 

Ta.~ prices, are a reflection of performance variations is impossible 

to say - not the less so because the performances themselves are nearly 

incompatible in after-tax terms. Straight proportioning or post-1965 
'' . 

prices to adjustments in after-tax earnings made on the hypothesis of 

a continuation of income-tax plus profits tax, just will not do - for 

(1) A conviction held with effect from mid-year 1968, 



the price to be proportioned contains an unknown premium (or a discount) 

which reflects the vezy existence of a chan~d tax structure. 

For these reasons the study-period.l956-64 was chosen as avoiding 

the complications associated with changes in the bases of company and 
shareholder taxation and yet being of an acceptable time-span in terms 

ot length and contemporaneity. Admittedly, investor and market behaviour 
vas in this period somewhat di!ferent from that of today. Less exposed 

to capital gains tax, the market contained a smaller element of 

institution-management investors. As a result, prices tended to be 

more flexible due to a greater willingness to take profits and a 

tendency for transa.ations to be more personal end fragmented. At the 

same time, the greater volume of daily transactions in readily available 

securities tended towards the price-smoothing effect of a technically 
broad market. Certainly the market vas more truly representative of 

company performance, even though investors were probably on balance less 

sophisticated- preferring over the period as a whole dividends to capital 

go.in, save for the sharper minority who saw the undeniable advantage of 

long term tax-tree capital gain over short-period surtax liability. (l) 

•ro some extent therefore, a statistical analysis based upon this period 

and using earnings data rather than dividend data as a primar:J determinant 

of share price, is subject to error. However, the principal advanta&e 

of earnings data - avoidance of tlw difficult interpretation of the 

informational content of pay-out ratios - has already been stipulatedt 
and during the period growing familiarity with the siopler concepts of 

return on capital employed was beginninJ to focua c~ual attention upon 

earnin&~• Another aspect of the market psychology of the time was a 

lingering suspicion of gearing, with no tax-induced leverage potential 

as yet available. A third reason for the sample selection of low-geared 

companies is to avoid any systematic bias in share price which that 

suspicion might otherwise induce.· 

Further clarification of the term '1956-64' is needed. So far as 
concerns earningsr 

11956' (e.g.,) means the company financial year ending during 

the calendar year 1956. '.!'hue, in fact, the actual period 

of trading covered may include (say) nine montha of 1955 

and three months of 1956r and (say) nine months of 1963 

(1) See G,R.Fisher "Some Factors Influencing Share Prices" Econ,Journal 
Harch 1961: A statistical examination of share price variability over 
four industries, 1949-56 concludes that dividends are perhaps twice 
as important as earnings, (Ref,55). Friend & Puckett ( 56 ) report 
opposed findings. 



and only three months of 1964. The overall ave~ 
company year end for all sample companies is August, 

So far as concerns share price1 

'1956 1 (e,g,,) means the average of the highest and lowest 

prices recorded on the London Stock Exchange during 

the calendar year 1956. 
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'l'he effect of using these two slightly discordant time series is that 

.2!l avernse prices are related to the results or a preceding period • 

.Q!l average, this is advantaeeous1 for if price.!!!. reactive to earnings 

performance, then price variation must wait upon the annoucement of those 

earnings - which is itself subject to audit delay, 'l'here are however 

various unknowns in the situation! 

(a) To what extent is performance eotimated and price adjusted 
in advance or any actual announcement? Presently, one 

would have thought - very much so1 especially given the 
growth of interim reports {as opposed to dividends - see 

Page 262 ) • However, this tendency was very probably not so 

well developed during the study-period, especially in the 

earlier half. 

(b) where the financial year ends on December ?>lst, any delay 
in price reaction would throw that reaction into the next 

calendar year. Should such a reaction be emphatic and yet 

short-lived the result might be an uncorrelated ~atnings 
variation in the opening year and an \Ulcorrelated price·• . 

variation in the following year, In this particular 
analysis, the regression of earnings or price on time is 

not or great importance in itself, so that lack or 
correlation during the period is of secondary importance. 

(c) lluch more importantly, the determination of the share price 

in any year aa ~~ average of recorded high and low prices 

might mean that chanees in share price in response to 

earnings variability are nevertheless unrecorded, It the 

high and the low price are reactions to some external event; 
e.g., the Bu.dget; which swamp performance reao·tions, then 

the analysis is correlating items of no inter-causation. 



The only solution io time-consuming. It is to construct 

a time-weighted average share price based upon a larger 

number of recordings during the year - and one which, 
ideally, would igeore all variations not induced by 

perfo~ce (if these could be identified), But such 

variations are often more truly the result of investor 

expectations than reactions to performance variations. 

It is evidently a serious fault of this type of analysis 

(by proxy) that when the "genuine article" is available, 

it requires removal because it introduces distortion! 

The summary effect of these general unknowns must be to introduce a 

random bias into the data. 'l'here are in addition two further sources 

contributing to random bias: 

338 

(d) ~everal writers in the field of statistical analysia of 
financial data have commented upon the bias introduced by 

the differences between real and reported earnings which 

must accrue to the use of certain accounting conventions. 

Depreciation is a principal factor in this connection. 
Thus l!alter(l) observes that " ..... the relatively higher 

growth of depreciation charges" (compared with the growth 

in pro-depreciation profits) "l!'.tzy well mean .. • .. that 

chanv~s in the relative llnportance of non-cash changes 

have reduced the mCJaningfulness of intertemporal 

comparisons". An increasin3' awareness of the need to make 

adequate provision for the replacement of fixed assets at 
inflated prices was something of a feature or accounting 

controversy in the late 150 1s and early 160's, 'I!o what 
extent this is reflected by increased depreciation 

reserves made by the sample companies in the study-period 

is a ~tter of mere conjecture - yet the possibility 
remains. Probably more potent in introducing bias was 

the widely different treatment accorded by the companies 

concerned to capital allowances. Substantial transfers 

to or from defe~ed taxation accounts and taxation 

eq~lisation accounts (which were in a more or less 

(l) \lalter ( ) pp 9/ll. A relevant commentary on the problem 
of reported3aarnin..,"'S is that of Solomon & Laya "llcasurements of Company 
Profitability - some Systematic Errors in the Accounting Rate or 
He turn", reported llobichek ( 26 ) Chap. 7. 
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inexact way a substitute for replacement reserves) were a 

more common feature of the period than today, when the 

greater "current liability" nature or Corporation Tax tends 

to reduce the scope for such items, except to the extent 

that they are substituted for by wholly or partially 

retained investment grants. And especially in the 

"construction" ftlld "heavy engineering" industry samples, 

some rather varied practices in the valuation of work•in· 

progrells, progress payments, retentions and the like are 
capable or introducing some very considerable distortions 
in reported earnings. (l) 

(~) A further cause of random bias lies in the method of 

mei!suring equity ee.rnings. These are expressed for the 

purpose of this analysis as a "percentage to issued equity 

capital", the s.ource being lloodies Investors Ha.ndbook. 

The base "issued equity capital" is that in issue at the 

end or the stud;y; period. ·rhere is thus introduced a. 

random "damping" or "exazgera.tine" effect on the measure' 

of earnings variability utilised in this exercise, for the 

"per~•wtage to issued equity capital" is, in !1oodies, 

adjusted for each new issue by a simple proportional 
calculation. Inasmuch as the last equity capital is then 

by definition the largest, the range of adjunted percentages 

must ipso facto be reduced • yet the mean of those 
percentages ~- be reduced by a greater or a less 

proportiom.# All measures of dispersion are thereby 
subjected to a random distortion. An illustration may 

clarify the point •. 'l'his in based upon the reported data 

for Wimpey, included in the "construction" industry sample. 

J.'he number of stook splits • three • in the equity of this 

company during the period is not greatly -,atypical of 

companies in the various sanplea. 

(1) Thus, for example, in the period Taylor \loodrow included finished but 
unbilled work at "valuation less retentions" as part of work-in-progress! 
whereas (so far as can be ascertained) Wimpey included euch work at 
"cost less provision for losses". Given the old civil engineering 
maxim that "profit lies in the extre.s" (which are usually finally 
agreed on contract completion) the difference between 'valuation• and 
•cost• could be very substantial indeed. 
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Average E to 0 Year Stock Issued 1True 1 E to 0 
Share (as reported Split Equity Sr..are ·10\.m Year' 
Price in Hoodies) Price Basis 

sLd. ~ ~ s/d, ~ 

"5/6 2,.9 1956 loO 29/4 191 
"5/9 25.0 7 1 for 1 2.0 15/0 lOO 

4/1 29.0 6 2.0 16/4 116 
7/6 29·8 9 2,0 30/8 119 
9/8 37·6 1960 2.0 38/8 150 

16/1 35·4 1 1 for 1 4·0 32/2 71 
20/1 34·1 2 4·0 40/2 68 
25/9 53·0 3 1 for 1 a.o 25/9 53 
30/10 80.6 4 a.o 30/10 81 

Notes I 

"'frue Share Price" Heported share prices are "true" {actual) only in 

respect of 1963 and 1964, Earlier prices have, in 

r:oodies, been calculated by taking the "true" price 

. for any year and reducing it pro-rata to the number 

of shares then in issue compared to those in issue 

at the end of 1964. 'fhis process· is reversed in 

the column ·~e 1 Share Price in the above table. 

"E to 0 10wn Year' llasis" A parallel process is applied to 'Earnings 

to OrdinarY'. 'l'he phrase ••awn Year' Basis'' is meant 

to indicate "calculated on the basis of the equity 

in issue at the end of the year in question", 

The potential random bias in subsequent statistical processing 

can be seen by taking as exa.I:~ples three sets of earnings 

circumstances I 

1. 'Own Year' Basis - i.e., assuming there had been no 

stock splitsl 

2, 'Latest Year' Basis - assuming l stock split only, in 

1961, and recalculatin~:; the e.bove table on an issued 

equity capital of £4 million1 



;. 'Latest Year' Basis - accepting the 3 stock splits 

which actually occurred, and basing on an issued 

equity capital of £G million! 

The results aret 
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1· g,. l· 

~-iean Eaming ~t (a) 10~.41· 54.7~~ ;n.7~ 
Standard Devi§tion (b) 42'' 'i" 15% 17% 
Coefficient of Variation ~~ ·4~ .275 .44 

a) 

Te~ts on randomly selected other companies included in the 

various samples indicate that the change in the coefficient 

of" variation for equity ear.ninga cannot be expressed as a 

stinple function of the frequency or' timing Cearly" or "late") 

of stock splits. '£here is some indication that on balance 

the effect of this "Hocdie '£reatment" is to increase the value 

of the variation coefficient if earnings percentages decrease 

after the stock split, and to decrease the value of the 

coefficient if earnings percentages increase at~er the 
split - but ~limpey is a good example of the net unpredicta.bility 

of several splits. There is no reason to believe that stock 
splits are any more frequent or occur any later in one 

industry than another: and so as well as a randollU1ess of 

direction of bias, there is a randomness of ~ of bias 

as between the industry samples. The same unpredictability 

accrues to the treatment of share prices, but here there is an 

additional factor to be considered. The "Hoodie Treatment" 

in fact assumes that share prices move exactly in inverse 
proportion to stock splits, whereas it is a common 

observation that this is not always so. A good example of 

this is to be found in the case of Johnson l"lathey (not a 
sample company). l1oodies Handbooks for 1966 and for 1967 
aive the following data. (There ~tas a 1 for 1 stock split 

in late 1965 )I 



1962 

196} 

1964 
1965 
1966 

Hoodie 1966 Hoodie 1967 

.£1 Share Price 

86/6d. 

75/9 

77/9 
81/6 

43/3d. 
H/10 
38/10 
40/9 

44/7 
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L~tion is confused by the intX?duction of Corporation 

Tax in l964/65t but_ if 1965 and 1966 reported post-tax 
equity earnings are roughly adjusted to the old basist 

Earnings to Ordina.rys Johnson 11athey 

l965t £1. 75m • 48.9';'. on increased 1965 equity 
19661 £l.90m • 53.:;"/> on unchanged 1966 equity 

If there had in fact been no stock split until l967t and 
having roue\1-aild-ready regard for the disinflationary 

effect of the 1966 Thldget by ex.amininz the effect on share 
prices of several companies reporting moderately improved 

earnings in 1966 over 19651 then the projected 1966 share 

price might stand pretty close to the 8l/6d. of 1965 -
perhaps a. little less. The effect of "Moodie Treatment" 

of ~ subsequent stock split would be to reduce that price 

to 40/9d. or a little less. In fact it was 44/7d. -
shareholder expectations were more buoyant than a 
mathematical ratio would imply. 'l'hua, where stock splits 
occur very late on in the study-period, and prior to the 

full recording of after-stook-split prices, the "J.Ioodie 
Treatment" may well understate •true' share price in the 

last couple of years, reducing the mean price and almost 
certainly exaggerating the value of the variation coefficient. 

And, as w~s noted earlier, there still arises the possibility 

that the annual high and low on which the average price is 
bssed will exceed the split-reaction price anywayt so that 

this double random bias will be eliminated. 

(There is of course nothing to be gained by using 
'reversed' data. 'rhis analysis is not concerned to 



establish as a result a regression of earnings or share 

price on time; but to correlate e3.Z'llings and price 

variabilities. As the "Hoodie Treatment" is arithmetically 

identical for both sets of data, 'reversal' is irrelevant 
in that context; is, as we have seen just as capable or 

introducing random bias; and is just as likely to be 

superseded by w.nual high and low prices reactive to 
external stimulants), 

An important potential source or systematic bias in the e.!lalysis may bs 

derived from growth trends in either earnings or share prices. Benishay(l) 

found it necess~ to introduce these two trends·aa corrective coefficients 

in his multiple correlation equations. Thus, for example, if share price 
seemed to be in excess or that explicable by the current revealed 

earnings performance of the firm (shareholder expectation buoyancy)J 
Benishay attributes this to a somewhat euphoric extrapolation by investors 

or recent earnings growth trends, ignoring the current performance, He 

therefore develops a coefficient to measure such trends, end introduces 

this as a correction factor into his correlation equations, This is a 

valiant effort to overcome .the inh.Eirent disadvantage of analysing 
expectations by the.proxy of historical data referred to above. Tiarges(2) 

also notes the same s~urce of bias, and expresses the opinion that it will 

be all the stronger in growth industries, But this is not, fortunately, 

an issue of great importance to the ~resent analysis, which is more 

concerned to observe variations around a trend line - e.nd so automatically 

is compelled to derive the loca:tion of such a. line. It cannot be too 

strongly stressed that, for the present purpose, that trend line itself 
is of no significance except as a point or departure from which to 

measure variations • but this is a matter of methodologys to an 

explor:~.tion of which it is now opportune to turn after so long a preamble. 

~-·~·--~-·- Yet the deficiences of the data cannot be ignored, and any ultimate 

conclusions must be reached in their light. 

(1) J:lenishay ( 41 ). · As this writer operates in tems of 
earnings-price ration instead of price-earnings ratios it is 
necessary for the present purpose to invert his conclusions! a 
positive correlation in his work becomin5 negative in the present 
context, and vice-versa. 

(2) Barges ( 4 ), 
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Section 2t ·Approach and Hethodolof>!:: 

In the Introduction to this Chapter, the present analysis was 

defined as consisting of a statistical examination of the affect of 

earnings variability upon share price on a.n industry basis. ~!ore 

precisely: it is concerned to examine whether, as between industries, 
share prices in the one are more reactive to variations in earnings 

performance, than they are in the others. If share prices are a 
function of expectations: if expectations are a; reflection of uncertainty: 

and if uncertainty is positively correlated with an observed te~ency for 

past earnings performance to !lucuate significantly: then any concept 

of industry coats of capital- which' must take ordinary share price 

and yields into account as a major component of that cost - must enquire 
whethe:t." that correlation is stronger in one industry than anothe:t."o 

For if it is, then it follows that the cost of capital for the industry 
with a stronger correlation will be greater(l) than that for an industry 

with a weaker correlation, regardless of the faot that present equity 

yields in the two industries may be identical, and that equity earnings 
in one have a history of variability no greater than equity earninb'll have 

in the other. Ir there is no difference in the correlation at the 

industry level, then uncertainty over the. future either is not a 

function of historical earnings variability • a hypothesis which can be 

defended but which intuitively seems overly exclusive(2): or, in any case 

cannot or does not distinGuish between industries in formine projections 

about future retums. In this case, if there is such a thing as a cost 
of capital which is peculiar to one industry rather than another, it must 

arise as a fUnction of present circumstances, unaffected by considerations 

of the future, (Unaffected, that is, relative to other industry 

projections), This conclusion seems sufficiently at odds with such 

. generally accepted concepts as "growth industries", "export based 
· ----·- -·--- industries" and so on as to infer the alternative conclusion that there 

(l) 'ro arc.-ue that the cost of capital Hill be w.eater is to argue that 
investors as a class are risk-aversive. Consequently any greater 
degree of uncertainty in forming projections about the future will 
be reflected in hieher probabilities being assigned to relatively 
pessimistic projections. 

(2) Benisha.;y ( 41 ) finds a moderately positive correlation 
between price and earning3 stability, without specifYing as between 

· industries. 
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is in fact no such thins as a cost of capital which is peculiar to one 

industry - ~ inference alrendy partially anticipated earlier in this 
thesis.(!) 

TWo assucptions underlie this whole argument. These are: 

a) That it is possible to distinguish, not only between the 

sensitivi~J or ,~cee to earnings variability as between 
industries, but also between those earnings variabilities 

themselves. Obviously, it would be possible to have a 

greater price sensitivity to a common variability o! earnings 
in one industry than in another! but, analytically, it is 

necessary to test whether such price sensitivity differentials 
are likely to be accentuated because of underlying earnings 

variability differentials. This is the lesser of the two 

a.ss~ptions, and is tested in this analysis. 

b) That share pries is wholly a. function of earnings. 'l'his is 

very probably not valid. Benishay finds a strong positive 
correlation bstween sh»...re price- imd size of firm, and (strangely) 

a negative correlation with the past price history of the share 

in question. Waltere finds a moderately positive correlation 

bej;.~een shars price and frequency of reportine. The need to 

correct for growth trends has already been collll!lented u:pon1 and 
this must doubly be true where. there are strong national 

economic trends. Then there are the un~uantifiable effects 

of shareholder ignorance, apathy and loyalty. Nevertheless, 

and except in the very short period, it is generally accepted 

that earnings aro a.t least a. significant determinant or share 

price. (But see the footnote to Pages 134 & 136), 

'i'he parallelism of this a.nal;ysis with tha.t of Wippern (2) ha.s already been 
• mentioned, Wippern is concerned to answer the first of the two preceding 

questions, Using analysis or variance, he sesks to distinguish between 

industry earnings variability: and, usine industry a.s a proXi{ for risk 

class, to establish the statistical validity of this latter concept. 

To adjust for variability caused by growth, his measure of variability 

(1) llee for example l'a{.,"(!S 258 and 261. 

(2) Vlippern ( 95 ). See also Page 193. 
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consists of the standard error or estimate around a linear regression 

fitted b,y the 'least squares• method. In fact, ho finds little or no 

significant di:t'!erentiation beb1een his "industry" saoples, 

~lippern's attention is directed to this work by the sa:::e 

considerations as listed above - namely the functional relationships of 
projeotion uncertainty, share price and earnings variability. It can oo 
argued, however, that a statistical analysis or earnings variability 

between industries is, on its own; a Soll'.ewhat sterile exercise. For it 

is not so much a question of statistical truth which is involved, as 

what investors believe - whether that belief be well or ill-founded, 
The cost of capital is a market phenomenon, and analyses adduced to 

its elucidation must surely reflect that fact. For this reason, share 

prioe variability is introduced into the present analysis, as an 

indicator o£ the extent to which investors perceive • or think they 

perceive - differenoes in earnings variability within industry. The 
inadequacy of this approach is already acknowledzed, and the statistical 

techniques employed could doubtless be icrproved upon1 but it is a first 

step, 

In an endeavour to concentrate upon ~~siness risk as a determinant 

of earnings variability! i.e., to eliminate the random (or systematic, 

according to the school of thoUQ~t) 'noise effect' of financial risk, 

Wippern uses total earnings before interest and taxation, Hopefully, 

he implies that such earnings are a. fair proxy for equity earnings in the 

context of u.s. financial structures. A closer concern with the im~~ct 

upon equity share prices, and an apprehension of the vagaries of U,K, 
corpo~te taxation during the study-period, compel the use of equity 

earnings in the present analysis, The problem of'random noise 1 from 

financial risk is minimised by the conviction stipulated in this thesis 

that generally U.K. investors neither were nor are particularly 

- -·appreciative of this form of risk1 end by the selection criterion or 

usi!tg only low-geared companies in the various samples, 

Section 31 Statistical Procedures and Interpretations 

l~e steps in the present statistical analysis are as follower 
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1. Select for each of the eight stipulated "industries", 

samples of 15 companies conforming to the criteria of 
relatively large size, of trustee status as !ab ss 
possible (as a measure of reputation) and of relatively 

low e;earill€• 

2. Schedule for each sample company over the period 1956-64, 
data of a.nnua.l nvera.o"ll share prices and annual after-tax 
earnings to iasued equity capitalJ both adjuated for stock 

splits to a 1964 issued capital basis. 

3. Using a 'least squares' technique, fit both to earnings data 

and to share price data, a third-order (cubic) regression 

curve on time. The purpose of this is to remove gro1<1th 

trends from the measures of variability of the ~•o sets of 

data. Choice of a third order curve of the type: 

2 3 
y • a.o + ~X + a:r + a.f 

was decided upon after calculating for a. random sub-sample of 

10 over all selected companies, regression equations for the 
first to fifth order polynomials: and successively testing(l) 

the reductions in the root mean squares of the deviations from 

the regressions for significance. In seven cases out of ten, 

the reduction in the root mean square ceased to be significant 

at the 5;~ level after the third order polynomial. On this 

basis, the third-order curve was accepted as the growth 

curve. It is ucually wave-sr~ped for these companies in 

this period. 

4• Calculate the standard e=or of estimate (root mean square) 

for each selected company, both for earnin~ss and for share 
price: modifY by Tiossel's correction for small samples: 

(l) Using1 

and express the standard error as a percentage of the average 

of ea.rninb~ or of share prices aa the case may be. The 

resulting percentage is regarded as a coefficient of variation, 

t:! 
F • 'y.xl for (111 + H2 - 2) degrees of freedom 

Do 

~y.x2 
and where l > 21 
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measuring £or each co~pany the variability during the 

study-period o£ earnin65 or o£ share price about the trend 

over the period. 

5. List company coe££icients o£ variation o£ earnings ( and 

secondly of share: prices) in industrial groups, and carry 

out multi-group analysis o£ variancet supported by 1least 

sienificant dif'ference' matrix comparison. 'Jlle purpose o£ 

this is to establish whether and to what extent significant 

inter-industry di££erences exist between variability of 

earnings end o£ share prices ae measured by the coe£ficients. 

6. For each industry in turn, correlate company coef£icients of 

share price variability with coefficients of earnings 

variability: assuming £or simplicity a linear relationship. 

Test the coef£ic1ents of correlation for sienificance. The 

purpose of this ia to establish whether there is any prima 

facie statistical evidence that share price is sensitive to 

earnings variability: but the other determinants of share 

price are EQi taken into account •. They are in effect assumed 

to be common to all "industries". This is a distinct weakness, 

but to bring them into the reckoning would require the 

calculation of representative coefficients and the use of 

multiple correlation. 

7• Using Fisher's Z Trans£ormation, pair-test the correlation 

coefficients for sicnificant differences. The purpose of 

this is to establish whether there is any significant 

difference in the degree of share price sensitivity to 

earnings variability, as between industries: even though 

that sensitivity itself may or may not bs very pronounced. 

o. Purely by way of confirmation of the tests performed on the 

correlation coe££icients: £rom the coef£icient o£ correlation 

calculate the standard error of estimate and express as a 

coefficient of variation ns in (4) above; and compare the 

coefficients of variation. 

The principal caloulationn and results of each step are given below1 

steps 1 - } inclusive bein~ taken as read. 
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Coefficients of Variation 

" from s .. y.x 

1\ 
and CofV • l3 

~ -y 

. J (·1-2) 

for each sample company. 
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VARIADILI'l'Y OE' EAillUNGS VARIABILITY Ob' SI!A7l'3 P:!ICEl 

~ STD.D'J:VIATION ~ STD.D"3VIATION 

Chemicals 14.65% 5·64% 15.27;~ 3·87/t. 
•rextiles 10.151> 9.56% 10.52% 4·73% 
1 :ngineering 8upplies 15.50'/o 6.54';~ 11.27): 4.987~ 

Hechanica.l Engineerincr 16.07;; 7 ·59i~ 13.13% 6.32% 

Construction 22.26/~ 18.15i~ 14o47"/o 7 .ll~'o 

Heavy Fngineerin& 15.03/~ 6.57% 15.59'% 8.43% 

Construction Supplies 16.73% 14·50% 11.01% 4.2~ 

Food Processing 9.84% 5.92% 11.69% 4oB7f. 

Inspection reveals the hiGh earnings variability, and the high 

dispersion of that variability; in constr~ction1 especially when compared 

with food. It is noteworthy that the same amount of differentiation is 

not apparent in share price variability. It must fUrther be remarked 

that the construction industry data is much distorted by the high 

earnings variability and share price variability of one company in the 

sample. 

ANALYSIS OF VAHlhlWE 

Using for the. best estimate of population variancer 

6x2 • N (s._2 ) 
X 2 2 

where s,/ • p:(X )~ Q;~) )((n:l)} 

for (n-1) degrees of freedom: where n • no. of samples, and 

N • no. iri sample. 

The table of variances for. earnine-s va.riabili ty and share price 

variability (together) is as followsr 
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VARIABILITY OF BARt!I!TGS VARIABILITY OF SHARE PRICE 

Degrees Sum 11ean Degrees Sum I-!oan 
Source of of of of 

Preedom Sguares Sguare Freedom Syuares Sgua.re 

(a) Total 119 1~905·7 116,8 119 4402.4 37.0 
(b) Sample Heans 7 1270.9 182.7 7 4~0.5 61.5 
(c) Sampleil Pooled 112 12626.8 112•7 112 3971.9 ~5·5 

F-ratio 1.62 1.73 

Entering the tables for the variance ratio with 7 and 112 degrees of 

freedom, F • 2,10 at the 5% level. I::Vidently there is no significant 

difference, in general, between the samples either in terms of earnings 

variability or share price variability. Usingl 

'least significant difference between sample means' 

as a more detailed test of sample differentiation! 

l·1atrices 

Chem. 

1'ext. 
!S.f]up. 

M.Eng. 

Cons, 

l!,:?ng. 

C.Sup. 

Food 

LSD - tf. •os.~p 
and f • degrees of freedom for the pooled samples estimate 

of variance! 

and •o5 = for 95~ confic.ence limits, 

whence LSD(earninge variability) • 1•901 xj112,7 x/2/15 

- 7.31 
and LSD(share price variability) • 1.981 xj35.5 xj2/15 

- 4•31 

of the differences in sample means are: 

EARliiNGS VARIAniLITY 

~· ~· B~Sun• H,Fn~; .9.2.M· RiBne,;. CeGu;e. 

* -3.50 -o.85 -1.42 l-7.611 -0.~8 -2.08 

* 2.65 2.08 -4.11 3.12 1.42 

* -0.57 -6,66 0,47 -1.23 

* -6.19 1.04 -6.67 

* 17.23 5o 53 

* -1.70 

* 

~· 
4.81 
18.~11 
5.66 
6,23 

112.421 
5.19 
6.89 

* 
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from which it can be deduced with 95;; confidence that ca.rnings variability 

in the construction industry is significantly dif'ferent from that in 

chemiciils 1 heavy engineering (which is surprising) and food processingr 

and is significantly different in textiles compared with food processing. 

In imprecise terms 1 eamings variability in food processing and in 

construction is in general at least moderately distinguishable from that 

of the other industries, and from that of each other, A second sol!lllW"hi!.t 

surprising feature is that earnings variability in construction supplies 

is so nearly significantly different from that of its customer industry, 

SHARE ?niCE VARIABILITY 

Chem, Text! E.SUJ2• H.En~. ·~· HoEn.::;. c.su;e. ~· 
Chem, * 14.651 4.00 2.14 o.ao -o.;2 4.16 ;.58 
Text, * -0.75 -1.61 . -3.95 l-s.o7l -0.49 -1.17 
E.Sup. * -1.86 -;.20 l-4.321 0,26 -0.42 
1-l,Eng, * -1.34 -2.46 2.12 1.44 
Cons, * -1.12 ;.46 2,78 
H,Eng, * 14.581 ;.90 
c.Sup, * -0.68 
Food * 
from which, still with 95(, confidence; it can be deduced that in terms 
of share price variability, the chemical industry is significantly 

different from textiles, and very nearly so from the construction supply 

and components industry! that textiles and heavy engineering are 
significantly diverse, and textiles and the construction industry nearly 

sol that, surprisingly enough, the engineering supplies and components 

industry is significantly different from one of its major customers, 

heavy engineering - which latter industry is again significantly different 
from the construction supply and components industry, and nearly so from 

food processing. Ho general conclusions can be drawn, except that in . 

terms of share price variability, both supply industries are fairly 

"different" from their customer industries. It is wryly typical of 

statistical analysis of financial data that siGnificant and nearly

significant differences between the share price variabilities of these 

industries are too oparae to permit useful generalisations and yet too 
numerous to be dismissed cut of h.<md, The "spread" of individual sample· 

companies across industries may act as a smoothing factor on share price 
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variability differentiation. 

6. COHHBLA'riO:l' OF EARNINGS VARIABILITY & SHARE PRICE VARIABILITY 

The correlation coefficient is calculated froml 

r .. .&1!- x."Y 
N ,, s 
"'x• Y' 

using as a check r • 

and :l;estin8 r for significance by t .. r , /i.f::?_ 
J(l-r2) 

giving the following results I 

CORHELATIO:T •t' VALUE OF' ~L Ol!' SIGlill'ICA.!lCE 
COEF'FICJENT COBFFICJENT POR l~F 

Chemical$ o429 1.71 ne&rly 10;:!, 

Textiles ·395 1.55 25% 
Lngineering Supplie$ .629 2.92 1;6 
lleoh.Engineoring -.017 o.o6 neB'lieible 

Construction ·376 1.46 25% 
Reavy Engineering -.092 0.33 below 25/~ 

Construction Supplies .427 lo70 nearly 10;,~ 

Food Processing • 315 1.20 25)~ 

On this evidence, only so far as concerns the engineerinz supplies and 

components industry is share price significantly sensitive to earnin&~ 
variability. The chemicals industry and the construction supplies and 

components industry also evidence some small degree of meaningful share 

price sensitivity. As the previous analysis failed to dieolose much more 

than occasional differentiation in share price or earnings variability as 

between industries! apparently only in engineering supplies ,is ~here any 

significant share price reaction to a fairly common degree of earntnzs 

variability. Given the suspect natures o£ much of the data analysed, so 

isolated a result must be viewed with considerable scepticism. 

7 • COI!PARISON 0&'' CORRELAT!mf COEF:E'ICllillTS 

Inter-industry comparison is effected by the Z transforwstion of the 
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coefficientsl(l) 

Z .. ~ log e ( ~) • 1.1513 log ( ~ ) 
( 1- r) ( J• r ) 

and setting up at 95;~ confidence levels the nul hypothesis that tha 

transformed coefficients are from the same population with average H 

i.e., Mzl " ~'~z2 

whence under this hypothesis 

z • Zl - Z2 - (r·lzl • 11z2) 

6'zl - z2 

•••••••••••••••••••••• (*) 

where C zl - z2 • j Nll- 3 . + . u2 1• 3 

giving the following results: 

Chemicals 

Textiles 

VAL~~ OF Z-transformation 

. Engineering Supplies 

Hechanical Engineering 

Construction 

•45G 
.418 
·140 

-.017 
. ·395 
-~092 Heavy Engineering 

Construction Supplies 

Food Processing 
·456 
.;26 

Pair comparison of these transformation values is effected in the 

following.simple matrix of z-values, calculated as in the equation(*) 

given above: 

(1) Spiegel ( . 31' ) Cruipoi4. Transformed values from 
·~Cambridge 'statiotical Tables", 'l'he statistical assumption hero is 

· that the sample values of & are randomly distributed throughout a 
·normal population of Z valuesa so that expressed as a percentage 
of the difference bet\<een the sample standard deviation (which, 
given the nul hypothesis of a common population, must reduce to a 
function of the sample· sizes), the usual percentage points of the 
normal distribution can be used to establish sisnificance tests. 
Comment has already been made as to the reality of a population, 
and as to the non-random nature of the sample. 
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VALUES of z 

~· !2&· J:!.Sup. l1.L'n,g. £!m!!.. H.EnR" • c.Sun. ~· 
Chem. * .lo • 69 ·1.16 .15 1.35 .01 .;2 
Text. * ·19 1.07 .o6 1.25 .09 .2; 
E.Sup. * /1.86] o85 /2.041 .70 1.02 
l1.Eng. * 1.01 .la 1.16 .82 
Cons. * 1.20 .15 .17 
n.Eng. * 1.,?4 1.02 
Cons.Sup. * .,?2 
~'ood * 

From the norw~l distribution function, and at the 51- level of 

probability; the nul hypothesis would be rejected only for values of z 

greater than + 1,96 or less than - 1.96. 1be transformation values for 

engineering supplies and heavy engineering are different at the 4% level 

of significance: and between engineering supplies and mechanical 

engineering the difference is significant at the 6;/, level& The 

individuality in this respect of the engineering supplies industry from 

its customer industries is cleart but otherwise the nul hypothesis cannot 

be rejected - with this one exception, the reaction of share price to 

earnings variability is not noticeably different between the industries 

sampled, Given that that variability itself·cannot be easily differentiated, 

this is an expectable result seeming to imply that shareholders themselves 

do not think with any great conviction that they can distinguish different 

eamin,"'B variabilities. {l) 'lbere are however some faint indications, 

albeit not at meaningful significance levels, of a general differentiation 

between the engineering (both mechanical and heavy) industries and the 

others. Strangely, there is no such even faint general indication 

{l) .or, if they think they can so distinguish, still do not react to 
·their beliefs. This is not impossible if expectations are based 
·only in part on observed earnin~ performances! and if the other 
determinants have higher and opposing values for their coefficients. 
Given that the data processed in this exercise is in terms of 
trend-removed variabilities, however, it is rather difficult to see 

'what .these other determinants might be which would have the 
necessoxy large values. 'l'hose determinants would have to be common 
to all the samples processed - which would eliminate otherwise 
potential determinants such as size of firm. {It has been pointed 
out that all sample companies are large in relation to the typical 
oize of firm in their industries! it is not claimed that all firms 
enjoy the size and reputation of l.C.I. or G.K.rr.). 
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vis-~-vis the construction industry, which is plainly very individualistic 

in its technololljl' and its market. 

The final confirmatory operation of deriving the standard errors of 

estimation of share price variability from the correlation coefficients 

and expressing these as comparable coefficients of variation, is 

calculated fromc 

c of v- sr.x 

'1 y 

and yields the following resultsc 

s c of V ~ 

Chemicals 3.49 .23 
Textiles · 4o35 .41 
Jengineering Supplies 3.86 .34 
i1echanical Engineering 6.)1 .40 
Construction 6.50 ·41 
Heavy ~}lgineering 8.39 .54 
Const.ruotion Supplies 3·79 ·34 
Food Processing 4.62 ·40 

Evidently, and \?i th the possible exception of chemicals, the assumption 

of a linear correlation between share price '~riability and earnings 

variability is not a particularly good one. It is possible that a 

non-linear correlation equation would give a better fit, improvinB' the 

significance of the correlation coefficients and yielding greater degrees 

of sicnificance in the correlation differences between industries. 

Such a refinement would not necessarily improve the lack of 

differentiation between variability of share p;ices or earnings as 

between industries. 

Comment has already been made upon the distortion in the results 

for the construction industry sacple caused by the extreme variability 

in tho earnings record of one company - \v.C.French. A SO!llewhat ema.ller, 

but still significant distortion is caused by the earnings variability 

of. llidland Electric to the construction supplies and component::: results. 

If these exceptional items are removed, and the statistical processes 

repeated (in respect of earnings only), the following results accruet 
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Chemicals 

Textiles 

Engineerins Supplies 

}~chanical Engineering 

Constxuction 

Heavy Engineering 

Construction Supplies 
Food Processing 
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VAHIABILI'l'Y OF EAlllUNGS 

llm!l Std,Devia.ti2]l 

14.65% 5.64% 
18.15% 9.56% 
15.50';~ 6.54% 
16,07% 7 o59i~ 
17.6'7% 6,09% 

15.03% 6.57% 
13.61% 8.95/~ 

9.84~-~ 5.92)~ 

The construction industry mean is reduced by 4~ points, and the 

standard deviation is reduced to a third of the previous figure, The 

construction supplies industry mean is reduced by 3 points, and the 

standard deviation is reduced to two-thirds of the previous figure, 

'rhe effect on the ans.lysis of variance is not pronounced, (l) the 

P-ratio value becoming 1.714 as opposed to l,62lt and is still no;t 
significant at the 51~ level, llut .there is a pronounced rationalising 

effect upon the "least siBfi!ficant difference test" r. 

EAH:UNGS VARIAJ3ILITY 

Difference in Sample Heans 

~· ~· g.sup. H.l~n'>• £2!2!!.· R,Eng, c.su;a. ~ 
Chem. * -3.50 -0.85 -1.42 -3.02 -0.38 1.04 15.811 
Text. * 2,65 2,08 .46 3.12 4·54 j8.3ll 
E.Sup. * -0.57 -2.17 ·41 1.69 l5.66l 
H.Eng. * -1.60 1.04 
Cons. * 2.64 

2,46 

tEffi 4.o6 3 
HeE:ing. * 1.42 5.19 
C,Sup, * 3·73 
Food * 

l"or LSD • tf. •o5. sxJ 2 ; IT 

• 1.981 x.(58.90 x,/2/15 • 5.55 

~e significant difference in earnings variability in the food industry at 

(1) The variance table is reproduced in Appendix III 
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once becomes a. prominent feature. This is consistent vlith the visual 

impression created by the low industry mecn earnings variability. The 

less than significant difference of the construction supplies industry 

compared with construction is to be contrasted 1·Tith the earlier results, 

when this same comparison nearly reached a significl!llt value. The 

earlier overall conclusion of a. eenera.lly distinguishable earninGS 
variability in the construction industry is also now no lonu~r valid, 

Turning to the correlation of earnings end price va.riabilities for 

the two affected industriest the adjustment to the construction industry 
sample if :mythinc reduces the significance of any such correlation 

(from 0,376 - a very slightly significant value: to 0,20 (negative) -
which indicates a totally insignificant correlation). fut for the 

construction supplies industry, the adjustment improves the correlation 

to a 5% level of significance, 1~ hitherto isolated case of a 

significant value of correlation in encineering supplies now receives 

reinforcement frcm a second industr,y - and from a component and supplies 
indastr,y at that, 

Prima. .f,'?.cie, there is nothing about the economics of these two 

industries which would lead the observer to expect such a relatively 
high shareholder sensitivity in the components industries rather than 

in their principal customer industries, 'rhe semples for both components 
industries include large and.well-known companies, several of whom have 

integrated forward into.user activities on a substantial scale. It is 
' ' ' ' ' 

tempting to "Speculate that eamincs variability in the engineering 

components industry is but a mirror of that of the two user industries -

and certainly the difference in the adjusted sample means is small 
enough1 and that share prices in the components sector are really 

sensitive to earnings variability in the user industries. Eut the 

correlation of components share price variability and user earnino~ 
variability is of mixed qua.lityl(l) and why should user industry share 

prices remain so indifferent to user industry earnings variability? 

· And between the construction user and components industries, earnings 

(1) For mechanical engineering earnings and engineering supplies share 
prices, r • 0,119, \<1hich is insignificant: but for heavy engineering 
eamfnu78 and engineering supplies share prices, r • 0·741, which is 
sit;nificant at the l;j level, (Such an extremely hieh correlation 
significance must be suspect as a. etatistical freak), 
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variabilities.are very different. 

, The situation is not ~.~tly clarified by a coml)arison of the 

Compared with the non-adjusted matrix of z - values, the effect upon 

differentiation of the construction industry is very ma't'ked: and yet in 

terms of significant differentiation (5;~ levol) between industries, is 

restricted to the two supplies and components industries compared with 

their user industries. This was to be expected from the observations 

ccncorning the correlation coe!ficiente themzelves. The significance of 

differences in non-adjusted correlation coefficients is reinforced as to 

that between engineering supplies and engineering manufacturing by that 

now accruing be~veen construction supplies ~~d construction itself, The 

significant difference which is now o~served to accrue between 

engineering supplies and construction can best be understood as a. negative 

cross-li~\age; supported by the evident close similarity as between the 

two components indust~ies (the z - value is low at 0.30) and the reverse 

differentiation (z • 1.75, nearly significant at 8/o) between heavy 

engineering a~d construction supplies. 

These results, however, do not do l!lUCh more than confirm what was 

already to be suspected. In the following "conolueions" therefore, not 

too ~~eh empha~is is placed upon the modifying effects of the adjustments 

to the sa.mplos - and this fo'!: four reasons 1 

1. High variability of earnings is a fair reflection of the 

technical unpredictabilitics of the const-=uotion industry, 

subject as it is to the vagaries of geological structure 
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and of climate •. 

2. The construction industry, and its ouppliers, are particularly 

exposed to drastic changes in national economic planning, 

especially as these affect local authority expenditure. (·rhe 

!ti.nister of Public \forks recently estimated that as =eh as 

aaj, of the value of civil engineering work is local and 

national authority sponsored). 

3• The mid-contract valuation of work-in-progress for financial 

year-end purposes exposes the earnings of construction 

companies to an unusual potential v-~iability. Profit does 

·~accrue evenly throughout the contract, especially when 

these are large scale involving a wide ranee of construction 

activities. The uncertain pace of developments in system 

builcl.in8 is a smaller oontributor.r factor of the ::mme nature. 

4• Brick, aggregates, cement and timber especially have been 

subject to fluctuating degrees of ourplus capacity over the 

last decade, The construction supplies industr.r has, after 

all, one of the highest rates of comp~ failure in the U,K, 

Thus,"distortion" in these industries from occasionally exceptional 

variabilities in earn~ perfornance is to be expected, Finally, enough 

comment has already been made upon the non-ra-ndom nature of the samples 

to wish to o.dd. an indefensible criterion of "no extreme values" to the 

list. Only when the sample adjustments effect very pronounced 

alterations in the results, are they referred to, 

Section 4, Conclusions 

Within the constraints already specified as to the suspect nature 

of the data used in this exercise, and aS to the limitations of the implied 

methodological assumptions and statistical techniques employed: the only 

general conclusion that can be reached is one of "not proven", There 

appears to be inadequate ground for a ,<renernl assur.option of greatly 

significantly different degrees of variability of equity earninu~ 

or of ordinary share prices,betwcen the industri<!s sampled. The deliberate 

inclusion among the samples of ~~ which are consumer orientated -

textiles and food processing; two which are 'contracts' orientated -
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construction and heavy i~sineerin$; two which are component industries; 

and two general manufacturinz industries: has not resulted in the 

disclosure of any oupplementary "type of industry" differentiation £':1 
this l'!tal!e. j,Jhat variability differentiation there is tends to b9 - ' 

between pairs or trios of industries - and as often as not is within 

"type" pairs: e.g., there is !lignificant differentiation in earnin&S 

variability as between the two consumer industries and as between the 

two "contracts" industries! the 'sample adjustment• modifications 

yieldinff a very rational and significant differentiation of the one 

~tholly conaumer;.orientated industry - food processing. There is some 

slight evidence that the component industries can be differentiated, 

in terms of share price variability, from their cuotomar industries. 

ln earnings variability terms, const~lction and food processing are 

t,--enerally distinguishable: and in share price variability terms, heavy 

engineering is generally distinguishable. Dut the general picture is 

one of seemingly unrelated occasional pair differences, and the 

suspicion cannot be avoided that different representative samples might 

t'ell yield different results.· 

Correlation analysis of the two variabilities yields little that 

is conclusive except for a sharp differentiation in share price 

sensitivity bet~reen the two component industries on the one hand and the 

three relevant mL~tomer industries on the other. The correlation 

coefficients in the component industries are themselves uniquely 

sienificant in value, among all the industries sampled. Just why this 

should be so is not clear. These results in respect of the construction 

supplies industry become evident only after the samples of that industry 

and its customer industry are modified for extreme earnings variability -

a. statistical process which, in an industxy where risk is endemic, is 

sufficiently suspect to weaken the validity ofthe modified conclusions. 

Further analysis of pairs of component and customer industries (e.g., 

a split of textiles and clothing, of food processing and food 

distribution) is necessary to elucidate this issue with any finality. 

On the evidence presented, a full proof is still to be sought that 

there is any really substru1tial statistical validity in the concept of 

industry as a proxy for "equivalent risk class" in cost of capital 

calculations. Nor is there any real demonstration of a close link 
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between earnings expectations based upon extrapolations from history, 
and share price; so far as that link is a function of uncertainty as 

measured by earnings variability in the pa.st. \,'hether such a link 

exists, but tends to be obscured, even negated, by other share price 

determinants is a task for sophisticated multiple correlation analyais 

ot the type pioneered ~ Denishay. ~'hether investors do indeed 

extrapolate with any precision; or can do so; is a subject of recent 

controversy too la.'t"ge and complex for the space now available in 
thie thesia. A reading of financial journa.liam inclines one to the 

partial belief that if uncertainty about the future is a determinant 

of share prices and yields, then it is as much an uncertainty 

concerned with economic and technolosical change yet to come as with 

performance in the pa3t. "Ristory is bunk" said l'a:-.Fordc and in the 

changing climate of industrial management, technology and oreanisation 

now preva.len.t in the U.K., ll!tlybe British investors agree with him. 

Ilut rey own earlier work in analysis of variance of industry price
e~"S ratios (not otherwise relevant to this thesis)(l) leads me to 

(1) An a.nal;~sis of variance of samples of price-earnings ratios over tl:>.a 
period 1963-67 (inclusive) for the "Financial Times" industrial 
cate&~riest 'breweries', 'chemicals', •construction', 'electrical and 
radio' and •auto and aero components•. The definition of 'industry' is 
not fully in accord With that adopted· for this thesis. The 'least 
significant difference' matrix yielded: 

~· l3rew. * 
Chem. 
Cons. 
B.&.R. 
A.&.A.Comp. 

~· 0.28 

* 

Cons. 
2.63 
2.25 

* 

~. 
1.92 
1.54 

-0.71 
* 

for LSD • 1.97 at 95% probability 

A.&.A.Corop. 
3.34 
2o58 
0.1l 
1.42 
* 

from which it is possible to deduce ~~t the one customer-orientated 
industry (breweries) is significantly different from construction, , 
electrical and radio,and auto and aero components: and that chemicals 
'differ' from construction and the components industries - the latter 
two industries havin~ some capital-sooes based affinity. Because 
of the somewhat non-selective bases used by the "Financial Tir.les" 
in defining industry groups, these results cannot be interpreted· 
in any strongly specific· sense. For example, 'electrical and 

'radio'· includes both manufacturing and distribution. 
It is of some interest to note that a hierarchically designed 

analysis or v~irunce test performed on the s~e data but as 
between years rather than as between industries indicated a much 
more significant d:U'ferentiation than in the above table. One 
interpretation of this would be in support of the "random walk" 
theory or share prices. > 
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believe that for financial theory, the concept of "industry" has little 

real validity except on a very broad. and. "opposite end of the spectrum" 

basis. There is nothing in the present analysis to repudiate that 

belief - rather to the contrary. A more powerful statistical technique 
may modify this conclusion. Certainly one would like to increase the 

size of sample, and. expand. the number or industries examined - perhaps 
applying a tighter specification of "market" to the definition of 

"industry"• l1uch closer attention needs to ba paid to the problem of 

representative share prices and to the time leg between accounting 

year-ends and price reactions to earnings disclosures. A desirable 
refinement would be to use multiple correlation of share price 

variability on earnings variability, paying particular attention to 

size and pay-out ratios: and testing these other partial coefficients 
for significance before proceeding fur~~er. It would also be most 

interesting to establish to what extent the results of this and similar 

analysis are inconclusive because of failure to co~~~ct for 

non-normalit~ in the distribution of the data: intuitively I suspect 

a great deal. 

But these are tasks for a separate .thesis on their own. tor the 

present, and subject to all these criticisms, the case for "industry" 

classifications and hence for "industry'' costs-of-capital remains not 

proven and. suspect. Failing such guidance for the smaller or non-quoted 

company, determination o:f a valid discount rate my recain the biggest'. 

single obstacle to the general acceptance of fjnancial decision models and 

procedures such as are advocated in this thesis. 



SAJ1l?LB D.\TA FOR TBE ANALYSIS OF VARIANCE AliD CORRELATION 

Data or equity earnings percentages and annual average share prices 

were abstracted f:rom Hoodies "Investora Handbook" (1965 Se:cies) in 

respect of the sample companies listed belO'.t. All sharo pricoo uere 

rat!oed. to a common 5/-d. nominal value to facilitate ~ga.tion within 

groupst and both share prices end earnings percento.geo were e;:pressed 

for the whole period 1956-64 in terms or the number and denomination of 

shares in issue at the end or the 1964 acccuntinl; period. Calculation 

or the cubic regression or (successively) ea.rning'o and :prices on time, 

so as to de:dve and hence eliminate growth trends, whether positive or 

negative; and or the resulting standard error or estimate (root mean 

square or error); was b.Y a. stMdard libra...-y programme for an ICT 1905 · 

Computer developed in the Computer Centre at Loughboroush University 

ot' Technology. In the following tabulations, company root mean squares 

are expressed as percentag~s or company means over the period, to yield 

coefficients of variation; so as to compensate for the ot'ten very 

substantial inter-coopany dit't'erences in the size or the means or 

earnings. otherwise a random bias would attach to the calculations 

in that a given absolute var!ation !n earnings could be suspected as 

conducive to a variation in the share price or one coopany but not to 

another, purely beccuse that absolute variation would be a significant 

departure !rem· typical earnin~gs v-ulues in one case but not in the other. 

By the same process statistical exas..,"!lration or the importance or a 

given absolute share price reaction is avoided. Coefficients are 

corrected fer smsll sample size by applying , · N' to the calculated 
U·2 

standard error. Data. of the 0\~bio rezression ot' earnings or ot' share 

price on tioe is not listed below, partly for reasons or space but 

. ~------ _ principally because the regressions themselves are not a prime 

. objective or the ana.lysisc serving purely a.s a. datum line rrom which 

·non-trend variability can be calculated. 
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CHE!UCALS CO,"FFICJENTS OF VARIATION 

Sample Companies Earnin,n;s (X) Price (Y) 

Albrignt .§:: Wilson 8.5 16.7 
Anchor Chemicals 9.8 15.0 
Berk 12.5 16.9 
Boots Pure Drug 8.4 12.3 
1Jo.rax (dei' erred ordinary) 24.6 14.4 
Calor Gae 17.4 14.0 
Coalite t. Chemical· 15.9 11.7 
Glaxo 10.0 11.8 
Greerr 18.3 14.4 
Hickson & ~/elch 20.0 19.5 
r.c.r. 9.1 13.5 
La porta 20.8 15.3 
Lawee Chemical 16.2 12.5 
lleichhold 22.2 27.5 
Yorkshire D,yewaree 6.2 13.6 

Sample Totals 219.8 229.1 

Sample Heans 14.65 15.27 
Sample Standard Deviations 5.64 3.87 
Correlation Coefficient ~r~ 0.429 
z transform3tion or r 0.458 

:!'l!:X'riLES & CLOTITING COZF}'ICJE11'l'S OF VARIATION 

Samnle Companies Eamin~ (X) Price (Y) 

Aria too 11.6 13.1 
Barber Textiles 42.8 22.7 
John Bright 23.0 9.0 
Ilulmer & Lumb 14.8 a.o 
Carrington & Dewhurst 23.2 5·4 
N,Corah 14.9 13.6 
John Gollett 5.3 3·5 
Ellis & Goldstoin 12.2 11.5 
A,S.Henry 10.5 16.8 
lfottinsJ1tl.m Hanufaoturing 9.9 a., 

· Parkland 11anufacturing 31.0 5·5 
Porritt & Spencer 19.2 13.1 
Low & Bonar 8.2 7.6 
West Riding Woosted 19.9 9.2 
\loolcombers 25.7 10.2 

Sample Totals 272.2 157.8 

Sample J.Icans. 18.15 10.52 
· Sample StanM.rd Deviations 9.56 4·7:5 

Correlation Coefficient (r) 0.395 
'z transformation or (r) 0.418 
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ENGINEERING SUPPLIES & COl1PON'i1NTS 

Sample Companies 

Barton & Sons 
J3ells Asbestos 
J3i:r:mid 
British Thermostat 
Clayton Dewandre 
Dowty 
G,K.N. (period 1955·63) 
Joseph Lucas 
Engineering Components Ltd. 
!".organ. Crucible 
Renold Chain 
Simms Hotor & Electric 
Ilansoma & Marles 
Tap & Dye Corporation 
Universal Grinding \/heel 

Sample Totals 

Sample ~leans 
Sample Standard Deviations 
Correlation Coefficient (r) 
z transformation o£ (r) 

n;~CHAliiCAL El!GINEERI!G 
Sarnn1e Comnaniee 

J3.s.A. 
J.Brockhouse 
J3rook Hotors 
]room & Wade 
Crofts Engineers 
Alfred I!erbert 
Uick llargreaves 
Leylencl llotors 
!·lather & Pla. tt 
Ra.nsome, Sima & Je£frey 
Ruston & Hornsby 
Serck 
Sheepbridge Engiineering (period 

1957-65) 
Stothert & Pitt 
G,&,J .veir 

SMple Totals 

Semp1e Heans 
Sample St&1dard Deviations 
Correlation Coefficient ~r~ 
: transformation of r 

cmFFICIEiiTS OF VARIATIOlf 

Earnings (X) Price (Y) 

7.8 
ll.l 
16.9 
10.0 
25.2 
9·5 

13.5 
7·4 

15.5 
13.9 
21.5 
32.2 
18.9 
13.8 

_li!.l 
232.5 

15.50. 
6.54 

0.629 
Oo740 

10.3 
5.6 
9.2 
5.2 

12.0 
12.5 
10.8 
11.5 
12.3 
12.2 
9.1 

25.6 
1;.6 

3·6 
_!2,_2 
169.1 

11.27' 
4o98 

COEFI'ICIENTS OF VAI!IATION 
Earnings (X) Price (Y) 

20.7 27.0 
15.2 4o2 
26.8 6.0 
19.7' 21.3 
7.9 8.9 
9·9. 5.2 
9o4' 11.7 

32.8. 12.1 
16.7 9.3 
17.6' 15.8 
14.0' 10.1' 
7.8. 21.2' 

9.6 13.6 
1·3' 18.3 

2!!.~ 12!~ 

241.1' 197.0· 

16.07 13.13 
7·59 6,;2 

-0.017 
0.017 
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COm:>TRUC'l'I Ol'f COEFFICIENTS OF VARIATION 

Sample Companies Earnine9 (X) Price (Y) 

Bannister Walton 16,0 12.3 
l1a. tthew Hall 18.0 19,8 
W • C ,I<'rench 86,5 26,6 
Taylor 'iloodrow (1964 cea.rin&" 

exceeds 20%) 11.4 18.7 
.G.N.&den 13.7 22.9 
John· La.ing 6,0 15.0 
Limmer & Trinidad 16,8 5·3 
Ma.rehwiel Irolding 29.2 14.6 
A,.Monk 18,1 24.8 
John !1owlem 25.0 15.1 
Power Se~itiea 18,0 14.6 
Va1 de Travers 23.0 3.2 
l3lackwood Hedge 24.8 6,1 
T&rmae 14.7 13.5 
\olimpey 10.7 4.6 

Sample 'l'otala ?33.9 217.1 

Sample l·!eanu 22.26 1.4.47 
Sample Standard Deviations 10.15 7.11 
Correlation Coefficient (r) 0.376 
z transformation of (r) 0.395 

(!f,:a, Exclusion of 'French' givesJ 

X .:17.67 with s., • 6,09r and Y • 13.61 with SY • 6•531 
with r .. 0.20. ·-

., j' and z:•. 0.198.) 

m:Al/Y Er!GI!U'XIU!n 

· Sample Companiea · 

A:B,:t:, 
· B.r.c.c. 
· Da.vy-Ashmor.a 
llhessoa 
G.:B.C. 
Hadfields 
International Combustion 
newton Chambers 
Parsons · 
Il.eyrolle 
!Iead Hrlghtson 
John Thompson 
T,W,Wa.rd 
\iellman Engineering 
Woodhal1-DuckhaD 

Sample Totals 

Sample !-leans 
Sample Standard Deviations 
Correlation Coefficient (r) 
z transformation of (r) 

COEFFICIEZ..'TS OP VAn!AT!O!l 

Ea.rnin,<;S (X) Price (Y} 

8,9. 
5.8 

16.9 
14·5 
21.9 
20.7 
13.1 
16.2 
20.9 
10,6 
4·4 

)0,6 
14.5 
9.9 

16.5 

~ 

12<8 
5•2 

29.3 
15.6 
11.4 
13·5 
10.3 
23.7 
8,2 
4.3 

16.2 
7.1 

32.4 
26,2 
17.7 

2'5,.9 

15.03 15.59 
6.57 8.43 

-0.092 
0,092 
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CONSTRUCTION SUPPLIES & C0!1PONENTS COEFFICIEllTS OF VARIATION' 

Sample Comnanies Earnin<l'B (X) Price (Y) 

Associ~ted Portland Cement 
Derbyshire Stone 
Expanded I!etal 
S.Glikstein 
Glynwed Tubes 
H,&,R,Johnson 
London Driok 
Donald !1cPherson 
i1arston Valley Drick 
Hontague L.Heyer 
111dland JJ:lectrio 
Permanite· 
R:.tgby Portland · 
Universal Asbestos Hfg. 
Twytord Sanitary 

Sample Totals' 

4.2 
16,2 
7.6 

30.8 
10.9 
11.4 
9.8 
5.1 

18.7 
5.4 

60.3 
6.7 
7.7 

29.1 
27.0 

250.2 

Sample Beans , 16, n 
Sample Standard Deviations 14,50 
Correlation Coefficient (r) 0.427 
z transformation o£ (r) 0,456 

)rr.n. Exclusion of 1}lidland Electric' gives: 

8,6 
5·5 

16.4 
15~5 
4·9 

14.0 

1·' 9.8 
17.0 
8.5 

13.0 
9.8 
4.8 

14.6 
15.4 

165.1 

11.01 
4.20 

X•·l).61 with S ~ 8,95: and Y • 10,86 with S • 4o33J 
with r •·0,550, whichxis sit~litico.nt at the 5% lovott 
and · z •·0,619.) 

FOOD PROCESSING · COEFFICIEllTS OF VA..lUATIOU 

~ample ComE?nies Earnin'I'S (X) Price (Y) 

Basset 12,8 8,7 
Haynard 5.4 10,1 
Cerebos Salt 6,6 5.1 
Danish Bacon 12,0 10.0 
Express Dairias Bo2 15.6 
Ga.rdner 10.9 16,1 
H,P.Sauce 4.0 8.3 
National Canning 26,8 13.0 
lloss Group 19.1 17.9 
Schwep:pes 9.7 1.5.7 
Spillers (s~~ Prioe1 1957-65) 5.7 8,4 

· Tate & Lyle 9.1 7.6 
'l?yphoo Tea s.a 11.3 
Tesoo 7.0 22.7 
United Biscuit 4.5 ~la 

Sample Totals 147.6 175.3 

Sample ;1eans 9.04 11.69 
Sample Stand~~ Deviations 5.92 4.87 
Correlation Coefficient (r) 0.315 
z transformation or (r) 0.}26 



--- ----

368 

Details of the analyses of variance aret 

ANALYSIS OF VARIAlfCE OF EAI'1NINGS (X.) 

~X - ~(X2) (l:x)2/n 12 Induatr;y: X Groun S,S, -
Chemicals 219.8 14.65 3696.72 3220,80 475.92 214.62 

Textiles 272.2 10.15 6313.26 4939·50 1373.76 329.42 
Bnc;.su,p. 232.5 15.50 4246.25 3603.70 642.55 240.25 
P.ech,t'ng. 241.1 16.07 4738.75 3875.30 863.45 . 258.24 

Cons. 333.9 22.26 12373.21 7432.60 4940,61 495.51 
H,Eng. 225.4 15.03 40)6.26 3387.00 649.26 225.90 
Cons.SUp, 250.9 16.73 7352.23 4196.70 3155.53 279.89 
Food Proo. 1~1·6 2·8~ 1211·2~ 1452.40 525.54 26.8~ 

Totals 122~·4 128.2~ 4.4n4.62 ~0828.20 1~20:2.12 2140.66 

usingn • no,of samples, and N = no.of observations in each sampler 
and where the total for (~X) 2/n • (1923.4)2/ N 

1'he variance of the sample means 3x2 is given byt 

S-;.2 _ x-<x2> _ cs:K)2 • ...L 
n (n-1) 

- 12.16 
" 2 and an estimate of the variance of the population 6x is given byt 

" 2 2 6 - u.s- a 182.7 X X 

whence, using (n-1) degrees of freedom, the estimate derived from the 
sample means of the population sum of a~uares ist 

(n-l).cSx2 • 1278.90 

yielding the following table of variancest 

Source Degrees of Sum of He an F-ra.tio 
Freedom Sgua.:res .Square 

Population 119 1}905.72 116.85 
Sample !leans 7 1278.90 182.70 
Samples Pooled 112 12626.82 112.74 

which, for entry into the table for 5~ points of the /-distribution with 
v1 = 7 and v2 • 112, is below the significance value 2.10 • 

Hodification of the sample for construction and for construction supplies 
in respect or the distortion caused by observations of extreme earnings 



variability! yields the following resultst 

S:. X x S:(x2) · (I:x)2/n 
!otals 1776.6 120,52 33616,28 26302,56 

yieldingt 

and 

s-2 • 6, H (nearly 50'% reduction) 
X 

" 2 Gx • 100,95 
,..2 

(n-l)bx • 706,65 

to give the following table of varia.ncest 

Group s,s, j(2 
7303.72 1862.72 

SotU'Ce , Degrees or Sum or Hean l?•re.tio 
l<'reedom 

Population 119 
Sample l1eans 7 
Samples Pooled 112 

Sgunres 

7303.72 
706.65 

6597.07 

SguAXe 

61.38 
100.95 

58.90 

which is a non-significant value of F, The 'least significant difference' 

coefficient is (for the 5/~ level, tr• •os. • 1.981) 

WD • 1,981 x/58,90 x /2/15. 
• 5o55 

ANALYSIS OF VARIANCJ!l OF SHARE PRICES (Y) 

u - !.(i) (r.Y)2/n 12 Industry ..L Group s.s, -
Chemicals 229.1 15.27 3721,69 3499.1 222.59 233.17 
'fextiles 157.8 10.52 1996.16 1660.1 336.06 . 110,67 
Eng,Sup, 169.1 11.27 2277,85 1906.3 :m.55 127.01 

Nech.Eng. 197.0 13.13 3184,60 2587·3 597.30 172.40 

Cons. 217.1 14.47 3898.31 3142,1 756,21 209.38 

H.Enrr, 233·9 15.59 4712.39 3647·3 1065.09 243.05 
Cons. Sup, 165.1 11.01 2082.41 1817.2 265.21 121.22 

Food Proc, 112·~ 11,62 2~02·!11 2048.7 356.71 1~6~66 

!btals 1544.4' 102.95 24218,82 19816,43 4402.39 1353.56 

which yields S-2 
X - 4.10 

and 6 2 .. 61.50 
X 

. ,., 2 
whence (1-n) 6 x - 430·5 



to give the following table o£ variancess 

Source Degrees or Sum or l'ean F.:.ratio 
Freedom Sgua.res Sgua.re 

Population 119 440~·39 36.99 
Sample Neans 7 430.50 61.50 
Samples Pooled 112 3971.89 35·46 

which is below the 2.10 significant value o£ the variance ratio at 

the 5% level. 

Correlation Analysis 

Coefficients of correlation • assumed to be linear -
~ --are calculated from r ~ ~ - x.Y •••••••••••••••••••••••(1) 

using as a check ••••••••••••••• (2) 

From (1)1 

• (.I.Y)2) 

Chemicals r • 233.08'- ~23.71 • 
5.64 X 3o87 

Textiles r • 208.71 - 190.93 • 
9o56 X 4o73 

~~eering Supplies r -~18- 174.69 • 
6.54 X 4•98 

!1echanical Engineering r • 210.19 - 211.00 
. . . 7.59 X 6.32 

Construction r • 370.58 - 322.10 
18.15 ::t 7.11 

or adjusted r • 232.70 -·240.49 
· 6.09 x.6.53 

Uea.vy Engineering r • 229.2~ -·234.32 
6o57 X·8o43 

Construction Supplies r • 210.18 -·184.20 
14o50 X 4.20 

or adjusted r • 169.21 - 147.80 
. 6o95 X 4o33 

Food Processing .r • 124.12 - 115.03 
5•92 X 4•87 

• 

-
-
.. 
.. 
• 

-

0.395 

0.629 

-0.017 

0.376 

-0.196 

-0.092 

0.427 

0.550 

. 0.315 
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'rhese coefficients of correlation are tested for sienificnnce, on the 
asBUillption that they are normally distributed 1 byt 

t .. rJ.Jj_-2 
1-r 

' 

the results being scheduled in the tex~. The assumption of linear 

correlation between earnings variability and share ,Price variability 
is tested in some measure by establishi118 the standr.rd error of 
estimation of share price variability, and expressing this as a 
function of average variability within the industry. The resulting 
coefficient is an approximate measure of the efficiency of the 

estimation afforded by the correlation coefficient. 

In most industries this efficiency is little better than 50~ 

( C of V approximates to .50)1 the exceptions being the two components 
industries and chemicals. Thus anY conciusion as to differentiations 
in the two components industries is suspect in that, by a statistical 

accident, the assumption of linear correlation is more valid than in 
most of the other industries. 



APPENDIX IY•. 

SAMPLE DATA },"Qfl. THE ANALYSIS OF CAPITAL STRIJCT!BE AND ~Xl,lTITY 

EARlUNGS YIELD 

In this Appendix are listed the sample companies for this analysis, 
together with details of their individual capital structures, equity 

earnings and. book asset values. The source is !·!oodies Investment 
Handbook; 1965 and 1967/8 series. Details of the selection criteria are 
set out in the text of Chapter Four, and so are not repeated here. 

CAPITAL STRUCTURE 

:By the terni 'equity• in the following table is meant, the value 
a.t the end of 'the financial year endin<; durirlg 1964; and durin<; 1966 
or the first quarter of 19671 of issued ordinary capital plus tree 
capital and revenue reserves. lly "free" is meant, exclusive of 
taxation recerves and other reserves for deferred or future liabilities. 
No adjustlllent is made in respect of any fraction of such tree reserves 
which might, under the Articles of Association of a particular company, 

enure to other than ordinary ahareholdere. :By 1prior capital' is 

meant, issued capital other than ordinary capital plus funded loan 

capital. Bank overdraft and inter-company current accounts are excluded. 

The average gearing % is the a.ri thmetic mean of the individual comp!lll¥ 

gearings. 

~ SAHPLE "A" COHPANIES 1')_66/J. 

Equity Prior Gearing (£-£million) Equity Prior Gearing 
Cn.pitil 1 Capital <~ --

£ 22.} t O.} 1.} B.P.D.Industries £ 27.} £ 4·5 16.5 
16.0 o.a 5.0 I.D.V. 17.2 6.9 4oa 

87.5 12.4 14.2 n.r.c.c. 97.2 30·3 31.2 

64.4 9.9 15.4 Plessey 84.7 18.} 21.6 

11.2 0.5 4.5 Po;-rer Securities 12.0 3.1 25.6 

6.0 0.5 a.} Taylo:t" Woodrow. 9·5 3·6 37·9. 
187.1 8.1 4.} c.K.n. 195·9 37·0 18.9 

5.7 . o.6 1.1 Carrington & Dewhurst 14.8 11.0 74.} 
86.8 10.7 12.3 Assoc.Port.Cement 98.9 22.4 22.6 

1).8 - - Staveley_Industries 1a.a }.8 20.2 

(table continued on next page) 
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122! SAHPLE "A" COJ!!PANIES 12661.1. 
Equity Prior Ge8l'ing Equity Prior Gearing 

Capital cf (C=J:rnillion) Capital· % '0 

£ 11.6 f: 1.9 16.4 Uoss Group £ 17.3 £ 11,6 66,2 

21.6 1.3 6,0 Carreras :;o,6 11.3 :;6.7 
32.1 6.1 19.0 Albright & Wilson 46.0 20.8 43·3 
49.2 9.3 113.9 Tate & Lyle 60,1 27.6 45·5 
6.3 - - Calor.Gas 9·4 3.2 34·0 

113.5 20.2 17.8 lial~ker Sidde ley 131·5 45·9 34·9 
2,7 0,4 14.8 N.L.!·'Ieyer 3o4 1.9 55.9 
61~1 12.2 20,0 B.o.c. 63.2 26,0 41.1 

3·5 0.5 14.3 PBl'kinson CoWan 4·3 1.5 34·9 
102,2 9.2 9.0 Harks & Spencers 112.3 24.1 21.5 

6,4 1,0 11.9 J ,l3rockhouse 9.1 :;.o 33.0 
19.6 0.1 0,5 Chloride 20,9 5.4 25o6 

45·3 2,0 4o4 Delta !le tal · so.:; 17.6 35.0 

4·2 0.3 7.1 Doulton 4o7 2.1 44o7 
16,0 Ot6 .....l!.!l Henold Chain 26.~ 6.2 26,0 

£ 40.3 £ 4.3 ..l.J;;i AVZRAGE £ 46.7 Cl4,0 ~· 

12§.!,. SA11PLE "D" COJ.lPA1:1IES 1266Lz 
Equity . Prior Gearing Equity Prior GeBl'ing 

Capital (.~ (£=-'.:million) Capital s0 

£ 4.4 c 2.2 50.0 A,P,V, Holdings £ 4.9 c 3<0 61,2 

4·9 1.7 34.7 Amal.I:oadstone 6,2 5o9 95.2 
36.5 17.:; 47.4 Assoc,Brit,Foods 45o5 25,8 56.7 
10,:; 3·5 34.0 .Baker Perkins ll,3 s.:; 46.9 

9.9 :;.2 :;2,:; Berger J ens en 10.4 5o2 50o0 

9.9 4.6 48,5 Thltliris . 11.1 z,6 70,:; 

1·1 6,'8 as.:; Costain a.:; 1:;,2 159.0 

51.4 16,6 32.:; Debenliam . 52,6 29.3 55·5 

79·4 53·3 67.1 Du..'ll.op as.; 65.5 76.6 

25.6 l4o4 56.:; Pisons 28,1 :;2,2 114.6 

' 19.7 4o9 24.9 Cerebos 24.6 9·5 :;a,6 

2.6 . o.a 28,6 1K1 Shoes 2.9 1.7 sa.6 

14.9 5o4 36,2 lla.rley Tile 17o5 9·9 56.6 

7·5 4.9 65.3 llays 'llhar£ 11.1 a.z 78.4 

{table continued on next page) 
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.!22.4. SAi-IT'LE "B" COJ.JPA!ITES 

EquitT Prior Gearing Equity Prior Gearing 
Capital t1o (.c~cmillion) Capital _j~ 

£ ~).6 £ 27.7 82.4 lla.nk Industries £ ·'!4·2 £ 61.7 139.6 
92.2 20.9 21.7 Reed Paper 150.9 05.9 56.9 

41.9 29.2 69.7 Sears lloldinge 49.9 11·1 155.7 
41.1 ro.a 26.~ Spil1ers 50·5 17.7 35.0 

1·0 1.5 21.4 Sheepbridge Eng. Oo4 3·5 4lo7 

5·4 1.5 27.8 Berk Chemicalo 5.6 2.5 44.6 

~7·4 8.8 2~.5 E.r.r.I. 42.6 18.4 4~.2 

140.2. 29.6 21.1 AoE.I. 146.6 43·6 29.7 
27.1 a.6 ~1.7 Thorn Electric~! 37.6 16.~ 4;.4 
17.1 6.7 39·2 Cammell Laird 19·7 12.8 65.0 

~!Z 1.6 ~ Cawood ~.6 2!2 !i..4.!l 
£ 22·~ c 11.:1; 42,17t AVERAGE £ ~2·2 c 22.z 69.2)~ 

EARNINGS AND ASSJCT VALUE'S 

1ly "earnings %" in the following table is meant, the peg{enta.ge 
which earnings (net of exceptional items) bore to the valuesjisaued 
ordina.lzy" capital; both earnings and capital being in respect of the 

financial years 1964 and 1966/7 aa defined above. The figure of 
1share price• is the averaga of the hienest and lowest prices during 
those same periods, adjusted pro-rata to a common par value or 10/0d. 

per share. Actual par values are quoted in brackets after the name 
of the firm in the rollowins tables. "Asset Value" is the total or 

all assets at net book value at the end o£ those same periods, after 
payment in fUll or all prior claims,divided by the number of ordina.lzy" 
shares in issue at the Elnd or those sa.me periods, Goodwill is included. 

12§.! SAI,..iPill "A" COHPAim;s r966/z 

Earnings Share Asset Earnings Share Asset 
%' P:dc~ Value ~ Price V!!.lu.e 

13.4 25/4 13/2 D.P.D.Industries (10/0) 14.2 21/4 16/0 

15.8 27/4 17/6 r.n.v. ( 5/0) 14.7 25/2 18/8 

23.0 36/0 25/10 B.r.c.c •. (2ojo) 28.0 3~/3 28/8 

14o9 25/0 11/9 Plessey (10/0) 13.1 19/1 14/0 

(table continued on neXt page) 
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1.2§.4. SAHPLE "A'' C0!1PANIES 1266Lz 
Earnings Share Asset Bamings Share Asset 

% Price Value (:& Price Value 

20.0 40/4 26/9 Power Seourities (20/0) 15.8 . 28/7 . 27/8 

~9.2 58/4 2~/6. Tay1or Voodrow ( 5/0) 44·3 . 44/4 ~1/6 

22,6 24/3 25/6. n.K.H. (20/0) 17.8 . 24/1 26/9 

12.0 27/0 1~/8' Carrington & Dewhurst (5/0)15.5 ~1/0 16/10 

19~5 28/U· 16/1' Assoc.Port,Cement (20/0) 16.7 . 25/9 18/4 

16.2 15/11 20/4' Staveley Industries (20/0) 16,0 8/0 19/9 

13.5 19/0 11/6' Hoss Group ( 5/0) 15.; 17/2 12/0 

25~8 23/0 21/8 Carreras ( 2/6) 18,2 23/8 25/0 
• I ' ' 

~1.5 42/4. 22/2' A1brig'ht ~ ililson ( 5/0) . 17.4 ~4/4 29/4 

14·3 17/9 16/7' Tate & Lw1e (20/0) 9.0 . 14/8 . 16/7 

1~~8 24/10 '10/6 Calor Gas ( 5/0) 5·9 20/10 . 13/6 

16.7 23/11 16/9 Hawker Siddeley (20/0) 16.9 27/7 18/9 

~;.a 21/4. 22/0 H,L,ileyer ( 5/0) 17.1 27/0 27/10 

13.3 21/6 '14/10 n.o.c. ( 5/0) · 10.5 16/4 15/4 

13.0 22/8. 17/0' Parkinson Cow!l.ll (20/0) 23.0 21/6 15/11 

29,0 81/0. 19/0 Narks & Spencers ( 5/0) 35.0 70/6 20/6 

18,0 22/10 20/l J.~ockhouse (20/0) 14.4 23/0 21/9 

20.5 29/0 . 19/10 Chloride ( 5/0) 20.7 27/4 21/0 
' 

25.5 33/0 21/6 Delta l!etal ( 5/0) 22,6 28/4 22/8 

23.5 27/l 18/3 Dou1ton (10/0) 26,6 32/l 20/5 

10,2 1BL2 lli.Q :!enold Chain (20/0) 11.z 2oLg. }:2j§. 

20,a1a 22LsP. lliJ). AVERAGE 20.7% 26L2J.. S9.i:l 

~ SAl"'PLE 11Il11 C0l1PANIES 1266h 

Earnings Sha.re As :Jet Eamings Share Asset 
(;~ Price Value ·~ PriCe Value 

29.3 33/9 20/7 A,P,V.!Ioldines (10/0) 33·3 43/9 24/8 
.... ·-· -···--

31.1 43/7 16/2 Ama1,noadstone (10/0) 13.9 35/6 17/7 

49.0 67/6 27/6 AGsoo,Brit.Foods ( 1/0) 48.0 71/8 ~4/2 

18.9 18/l 25/~ Baker Perkins (20/0) 16.8 18/10 27/6 

16,0 21/6 17/6 Tiereer Jensen ( 4/0) 14.4 24/2 18/4 

52·3 130/0 18/4 J3u tlins ( 1/0) 51.3 07/6 20/0 

40.9 57/10 46/8 Coetain ( 5/0) 7.6 36/4 48/0 

(table continued on next page) 
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1:.2.€! SA~lPLE "B" COl·lPAUIES 1966/Z 
Eamings Share Asset Earnings Shal:e Asset 

~ Price Value % Price Value 

24.1 40/9 28/3 Debei:Jham (10/0) 17o7 27/6 28/1 
2lo4 28/6 22/9 Dunlop (10/0) 22,0 ?J0/0 24/6 
12.9 16/10 12/5 Fisons {20/0) 8.2 19/1 13/7 
16.4 27/10 13/10 Cerebos ( 5/0) 12.2 24/4 16/10 

3So4 34/0 20/l 1K' Shoes {10/0) 24.6 29/11 20/5 
25·3 45/6 16/4 l1a.rley Tile ( 5/0) 20.7 39/6 19/0 
1~.6 19/ll 14/7 nays wbarf (20/0) 14·4 25ts 17/8 
33.6 66/0 26/2 Rank Industries { 5/0A) 33·4· 70/0 31/6 
17.1 29/8 27/0 Heed Paper (20/0) 12.6. 28/0 28/0 
31.7 46/10 25/0 Sears Holdings ( 5/0A) 8.4 38/10 27/10 
20.0 28/6 16/8 Spi11ere ( 5/0) 14.7 22/10 19/2 
17.5 22/4 14/4 Sheep bridge Eng. ( 5/0) 22.9 25/4 16/10 
21.0 23/2 17/8 Bark Chemicals ( 5/0) 0.5 22/8 18/2 
20.5 25/5 16/6 I:.ll.I. (10/0) 20.4 28/11 17/7 
17.3 21/9 32/9 A.E.I. {20/0) 11.6 23/1 34/3 
69.8 154/0 41/0 Thorn Electrical ( 5/0) 85.1 132/6 54/2 
21.6 17/0 31/4 Cammell Laird ( 5/0) 15.3 14/6 32/4 

lk.2. ~2(.0 1~~ Cawood ( 5/0) ~ ~ 16/.10 

£W.%. ~2/.11~ 22/.~~ AVERAGE 22.35~ m 2~(.1 
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