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2, SUMMARY,

This treatise gives an account of some of the problems
~ involved in the menagement of a large and well-kmown '
olothing manufacturing firm, '

It locks basically at the decisions involved in
offering their product range to their clients and suggests

a mathematical approach for use with & computer to facilitate

some of these decisions, This approach will be useful in
dealing with the range order problem in isolation and yet
helpful in the extention of theories to cover the true

" basic problem involving the interactions involved throughout
“Sthe firm, - \ | |
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2, THE PROBLEM,

I_,;,

1.
* Background of the firm,.

The firm was founded in Leeds in 1851 es & family

* business, evolving through public compeny until 1959 when |
the fourth generation of the founder's family were in the
management roles., Throughout this stage the atmosphere

appears to have been strongly paternalistic,

In 1959 the firm was taken over by & Midlands clothing
. firm during which time the manufecture of garments was _-
organised on a strictly line basis, with each line managé.r
- re3pons:i.blé for his own decisions, statistics, étc, from .
faw material 6rdering through to marketing, Some 1inés
were carried through in Leeds, others in the Midlands.
This period therefore appears to ﬁave been rather like the

amalgamation of several 'one-man' firms, This peried too,

appears to have been one of steady expansion,

In 1964 the smalgamated firm was subjected in turn to
a further take-évér 'byﬁ holding company which provided
“its own management. and which measures the success .o.f. ﬁanagememe_nt
by the atiainment of the specifio financial objectives which
it sets, | - | | '




5.

The management of the firm has thus in five years
changed from the 'old~-family'; easy-going type to a

high-pressure, very professicnel system,

The firm's good record of employee treatment hes
' neverfheless been preserved, which is perhapa essential '_
in that, as yet, mechanisation of processes is still financially
uni‘easdble and heavy reliance is pia.ced on skilled labour.

“who can get well paid, easier jobs in other industries, T

Top ﬁanagement has reoentlj been Vstudying the American
;o tailoring industry's methods and has come %o the,conclﬁsion
that the British industry is a long way behind the American, -
. | in both technolqu and management, The teohnological preblen:
presents little difficulty, but the management side will be |
extremely troﬁhlesome for some time insofar as suitsble ﬁen
are unavailable at the technical management level with
business degree or engineering degree backgroun&. The trede *
. ~does not foresee the payment of comparable salaries to the
Americans, therefore any ﬂright young men sent over for

training will undoubtedly be poached, (The American starting

salary at this stage would be an'éqﬁivalent £3,000 p.a;s). _

The holding company which prowided the existing

menagement are alae in comtrol of a computer service ;

¥




bureau which 1s at present doing 'some work for the olothir{g

, oompany. No statistical or soienltifio mnageinent ﬁork is
Vdone at present, service being 1irﬁit'ed to the data -procossing
of customer s mvoioes via ta.pes. The 'bapes are preparod
using an N.C,R. punch-veﬁ.fier un:l.t a.nd despa.tched to the

computer service bureau in London.

The new management at their inception conducted a s
vigorous campaign refleot:mg their mtention to modernise
management technology in the :mdustry. This is begn.nn:mg to -

have some ef'fect but there is still much to be done,

Production organisation,

One of the first jobs to be undertaken was a rough
* product profitability evaluation which resulted in the

dropping of certain uneconomic lines,

STt

The compamlanned—producﬁtion around three
. B ) \

——

categories;
‘1)  Large customer acoounts and special orders,
ii) Brochure goods (Stock service), -

ii1i) Range goods (Orders taken from the representatives'
oataloguea).

It is this. third oategory which is the primary concern
of this report.

i
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The product ‘prof'i‘ba'bility evaluation, whilst showing

the\deﬁmtely uneconomic lines, was not considered g
e

sufficiently acourate by management to draw & Pareto curve

or rark the products, There is some feeling that Brochure

goods service appeared more profitsble, but this is

- considered unsubstantiated by management,

At present, production is planned on the basis of

allocation of Large Customer accounts and Spe'cials, followed

. by Range, with Brochure to fill in the gaps within the

constraints of production capacity, oloth availability and
orders available, It is not clear what is attempted to be |
optimised, whether this is profit, market share or customer

satisfaction, It appears to be an intuitive mixture,

The market situation at present is one of a seller's

- market which for some time past has been undersold, The =

‘ ma.nagement have been expanding production capacity rapidly

a.nd. expect this market situation to change within the

next year or two, This will mean a ‘ghange in ma.rketing policies,

Zode
Forecasting,
In view of the previous structures of the company to

dete, detailed consistent records have not been kept and the
unavailsbility of past data makes proper statistiocsl evaluation

impossible,




.The new management after 1964 initiated several

© changes, noticeably more scientific .control mechanisms

but even so, the tﬁo ﬁém vé;orth of data, even if it were

in a convenient ahd complete form, would be insufficient to
‘allow a timewseries analysis system to be installed as would ";

be usual in such forecasting problems,

The range order analysis: problem,

'The range order analysis problem is in two pgﬁs as
stated in the memorandum Figare (18), (Appendix 3, I?ége ™y, -
which is; | ' | | |

1) To determine how -incoming range orders may be anslysed .
.' so that comparisons can be made with the cloth availq.biiit_y |
and production capacity forscasts,

il) How this order analysis can be used for. forecasting -

the total season's sales,
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3 PROPOSED METHODS OF SOLUTION TO THE PROBLEM,

2ale

The overall problem,

T The fact that the firm has kept no statistics does not
indicate that-there is no information contained in the firm,

—

) TTTT—
The apparently desperate position is somewhat-alleviated by
the fact the firm is continuing in business on an acoumulated

experience from its founding in 1851,

Any system proposed therefore mst take into account

the whole of this intelligence stored within the firm in a

- manner which may be quantified, 'l‘h:Ls is essential for anj
| system 6f mathematical or logical decision rules, wheth;ar

intended for clerical or computer implementation,

This epproach is necessary.’ in order to keep the limited
amount of management and technical ‘brainpower._a.vailable to
the firm optimelly employed in the more sophisticated

problems to be té_.ckled.

32

\ Order analysis,

The information req_uiréd here 1s, or should be, stored
within the market sales estimatess for the particular period
(ie, estimted rete of; order receipt). However, it is also
obvious that this will be a wrong model of what will actualiy

happen, If it were sorrect there would be no proﬁle_m to analyse,
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If we therefore proposs & model of the actual sales

- as being a direct linear funoticn of severel functions

es; ‘
i) A ﬁanagement offect = f,"
i1) A Salesman effect =" £
111) A Market condition effect ; | =ty
iv) A Seasonal variation effect ._ = 1
v) A Bando:ﬁ noise éffect | | = £5 et

By Enen EFFECT we mMcan;

i)
ii)
iii)

iv)

Tue EFFECT WHICH A PagTicvunt PoLicy ADoPTED Ky

management has on ssles,

The effect which & particular salesman has on the

sales which are made by him, (ie, his competence). -
The ei‘f;eét on the .company's sales due to the condition
of the market, (ie, competitors' sales policies).
Seasonal variation, due to the particular time period

under oonsideration, (eg, selling fur coats in summer

' or winter).

v)

a)

Purely random variations which can not be attributed

to any action of the company, or its competitors,

It can be intultively stated that;

Function fl,. should be fairly easy to isolate and define
statistioally: unless there are good reasons to believe
that the market is altering its 'habits' under the

influence of, say, adv'ertising:.whigh is really an interaction

e s




1M,

~ from Function £30 (See footnote, page 13).

b)  TFunction £, may be impossible- to isolate and quantify,
It may at best be regarded a3 a 'residual' variance-
with some suspicion that it is a useful explanation for

the inexplicable,

¢) TFunction £, may be possible to isclate and quantify at
the extremes of brilliant and appalling salesmanship. .
In betwwen the ra.hges , managerial subjective opinion

. may well be the only possible quantifying agent, - :

Thus this particuler model is;
| .

Sales (aotual) ° f - £ ©

. ,. . o In order to separate these functions from the sales
figures statistically we would require past data, This
would take the form of many sales figures, stretching
back in time, over several adopted policies, in different
areas, by different salesmex} eto,, then performing a
statistical ﬁpération known as 'Analysis.of variance'

_to determine any significant differences between the
_ effects, |
T |

g,

m\-.‘-;- _ ‘ . .
_ T=-We.-now_propose that, in the absence of the statistics

required to sort out the effects contained-in-the functions
£ to fl,.’ wo shall .say that our best estimate of these

effects available to us in this particular case of lack




_'As'this sales forecast is wrong however, we shall introduce

N

of data is the company sales (orders received) forecast,

.an error term composed of the total differences between

the actual and the estimated funotions fH to qu. We may

_ thérefore-re-write our model as;

Sales(actual) = sales(foreoaat)

)+8 ﬁfi‘i'f

Sales o recast e 5 .

Therefore, by this analysis, if we examine the differences
Between the sales forecast and the actual sales; we have
then two effeots to sort out, namely that of a trend £rom
the expected Value,‘buriéd in random noise,

ies | |
' L

Sales(actual) - Sales(forecaat) = §g1 ot + f5

In order to effect this detection we shall define
random noise to be Gaussian® distributed, whilst the
trend, or error term, folloWs any other distribution,

. "Thus, on accounting for the Gaussian distributed

comp§hent of fhe differences, we are then left with an

estimate of trend,

~

¥Gaussian;

The definition of a function whioch behaves randomly,

it is equlvalent to a statlstlcally normal distribution
(Continued overleaf, i

+ Error term + Random noise,

12,



o . R : _ ‘ 13,
It is not necessary for the argument that the model must

be linear functional, This has been used merely for

illustration; This analysis will hold equally well for -

any interactions between the functions £, tof 10 and -

~ other functions may be added, The only limitation is that

no interrelationships are allowed With funotion £

(random noise). This is equivalent to saying that no.

action will be taken by the company on purely ra.'rxaom

variations, which is & sensible limitation, .

- (*Gaussian, cont,)

Written mathematically, & purely random variation may be
ea@resaed by the curve-

- \
1 -ﬁ @-sv2 | o |
|

Y =
VIR
where; .
g = standard deviat:l.on.
s ' = forecast sales.
% = aotusl seales,

The area bounded by this curve and the x axis is
unity and the area under ths curve between x, and X,

p
represents the probability of an event happening between
these two limits due to a purely random variation,




 Estimation of trend, .

As stated in the previous section, the trend is
estimated by estimating the rendom noise in the system;

_ Also, since we have no previous statistics 1o use, any

proposed system must build up this estimate as it progresses -

in time,

»

Thus, sonsidering the sales of & partioular gamerﬂ;
in a pa.rtidular ¢loth, we may draw a cumulative sales |
forecast graph as shown in'Figure (1). Then, if we
superimpose the actual sales progressively, we can calculate |
the differences between the é.ctual and forecast figures, at |
each stage computing the standard deviation of the erroxr,
This will 'then allow us tod:_:'aw in 'éynamic' control limits
a‘b various confidence levels to compare wi.th.our actual error,
As the standard devia.-ﬁion is & measure of the spread of the
ra.ndoin component of the cbserved error, we can draw in limits
which are a function of the stand.ara deviation (See
Figures (1) and (2).) at a certain level of confidence, This
means that at a confidence level of (say) 95%, e purely
randomly distributed function will have 95% of the points
describing that function lying within these limits (See |

. footnote, previous page).

Ee may therefore Say that we are, say, 95% certain

that larger deviations than the computed control limit

1%,




are not due to random noise, but are due to some positive
trend, as a result of which we may, if we wish, update our

sales forecast on that particular item,

We can however improve the estimate by saying that the

randolm noise acerues equally on each line throughout the
total sales ( by definition of random noise), and we may
therefore inolude all other garment sales in our estimate

of the random nolse in the system,

Thus, as Figure (2) shows, the control limits may be
brought in, By virtue of having more points (ie information)
to work with, we can then improve our estimate of the random
noise and thus put tighter limits on the differences from
forecast, It will therefore be scen that trends will beoome
epparent much earlier than they would in the system depicted

in Figure (1),

. NOTE,

This confidence level is not strictly true in that

15,

the trend effeot is 1nc1uded in the estimate of random n01se. o

This would cause the computed contyol limits to be rather
wider than they should be at the stated confidence level,
This is improved by re-ccmpﬁting without the items thrown

up, but the statistical nicety of being able to.establish

the confidence level exactly is not worth bothering about,

In this case since we can definitely say that the true (say)
95% confidence limit lies within our estimated 95% confidence
limit and therefore we can say with better than 95%

confidence that any trends shovn up in the system are not
due to random noise,




 The oontrol limits shown in Figure (2) will approach
- assimptotically the controel limits at the same confidence
‘level as the Kurt Salmon Forescor end other steady state

control systems, because as more trends are detected and

 excluded, the more accurately can the random noise be

estimated thus causing the control limits to narrow,

It will be noted that the proposed system is based

on curnlative statistics.and the system is rapiaiy

- convergent in the initiak stages, which should ensble

early forecasts of discrepancies to be made,

' The method pre-supposes of course that the sales
forecasts are on the whole correct and the few faster
(or slowc_ar) moving lines may be picked out, If the whole

market has been badly estimated throughout the range,

the system will see this as noise and fail to differentiate

it, Thia is perhaps obvious since this is the mainstay of

the ergument in the absence of proper statistical evaluation,

In the case where there i3 reason to believe that one

set of forecasts is not as good as the rest, thesa may be

_  dealt with separately (See appendix 1, oase 1, page 3+ ).

but it will be.better from the computational point of view

Just to exclude using thenm in 'l:he estimat:‘.on ‘of the control

limits and just to apply the contrel limits est.ﬁnated from

the rest to them.

16.



It may also tremspire that external influences, such.

as cutting constraints, put moi‘e weight on small num'bers;.
ie, Deviations from forecast of éo;rxe_ small quantities of
some garments which are only allocated small ﬁapaoities R
are more important rela.tively then the same deviations -
from forecast of some other garments which have & much
1arger allacation; Therefore, weighte.d systems, such as

percentages may prove more desirable,

Sake

Tyving in an order analysis system with the Firzﬁ's
constraints,

The problem desired to be solved. by the firm is one
of analysing the incoming orders and then checking against

the constraints to see if the order can be met.

Obviously if the orders follow the sales forecasts ’
then the production and raw material scheduling will have
catered for this and the whole system will run smoothly

" with no trouble, (This pre-supposes material control
systems beyond the frame of reference of this report.)e

~ However, th-e difficulty arises when the orders do not
follow the forecasts and some re-scheduling must be carried

'ouf. This tﬁen becomes an @timisatio‘n problem, which may

. be formulated as the general programming problem (See |
appendix 1, oase 2,) |

| THERE IS NO GENERAL ALGORITHM FOR ITS SOLUTION.

17,




18.

A solution may be effected in special cases where the
 funotions involved are adequately defined end & possible
method of solution is .oujl:lined in appendix 1, case 2,

section 3. (Page 37).

It is therefore necessary for a rigorous treatment
that the functions involved, ie constraints and cptimisation
. functions, be mathematically described within the area of

R fﬁteqes_t, so that & solution method may be chosen and implemented,

..

A rigorous treatment here‘ is essential a3 these mmfions 1
" enbody the firm's policy, Obviously, if the mathematical
formulation of the functions do not.exactly depict the |
policy, then implementatior}:c'f“ the recommendations given,
| by the function will cause the wrong polic;y to be followed

with unforseen results to the fifm.

Similerly, even if the functions are formulated exactly
~and a policy of sub-optimisation is followed (ie only
part of these functions are optimised) we may have exactly

the same risk of optimising the wrong thing as we did previously.

In the sbsence of these functions, a workable syst'em‘
mist nevertholess be ohosen which does mot make the mistakes

of sub-Optimisation or optinising the wrong thimg, -




‘To this end we 1oo}c at the present system, where‘by
production planning is centred on the allocation of

X number of suits of a certain difficulty, or ¥ mumber of
jackets plus Z pairs of trousers, all of varying bui |
specified grades of difficulty. This brosd allocation is
tﬁen broken dc;mn further to particular Range 6rders' talding

into account the required delivery dates and oloth availebility,

If we take the view that the market has in general been
corectly. estimated, then on receipt of statistically s:.gn:if:.oant
:.ni‘ormat:.on from the order analys:.s section, we can re-schedule
the faster moving lines onto the slower moving a.'llb'ca:hions,
subject to cloth constraints, The trend will have become apparent
much‘ earlier than it does at present and will allow oloth
to be ordered for the quicker moving lines than it would
. | otherwise have been, and also allows for the oancellation

| off cloth for the slower mowing lines which has not yet been

received,

Any variations not highlighted can be statistivally
expected to be random and variations therefore expécted to
even themselves out, Thus no management action is needed om

these cases,

Should the market be under or over estimated, then the
7 problem moves into the broader set of allocation between
T Range, Brochure and Specials, and the wider fheory ‘'should
- et epplied, By this we mean that the theory exbréssed in

———

case 2 should be applied to the total prodacis

appendix 1,
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L, TMPLEMENTATION OF SOLUTTON,

Personnel and equipment available,

 As stated in seotion 2.1, there is littls hope of

recruiting a staff of required management calibre and so ~—

the suggested system mist be capable of béing implemented
in the company by girls or clerks under management supervision,
This means thet use must be made of the ‘services of the

computer service bureau,

The system must be designed so that the onus is on the
company mmaéement to take action on trend deviations and
the;‘eby ﬁrovide information to the system on the p‘roduci;s )
shown up, ie, management by exceptions., the rest of the ‘.
system being reduced to routine, This menagement action
required will be .exaotly similar to what is done at present,
aelthough the number of deqisione will be reduced in dimension
and carried out earlier than previously, There is no |

change in basio concept,

The sales {order meceipt) forecasts will have to be
prepared on a weekly basis, not monthly as dt prese'nt,
in éraer $o provide sufficient information over & typical
42 weok-sales period, Management responsible see no problem

in this and agree that the time 50 jeduled-for their preparation

‘4s ample, (See Figure (4)).



' S o The equipment necessaxy Tor the preparation of imput
N
|
]
I

in paper tape form for the compufer service bureau is
slready installed in the company for use with their sa.les.
invoices, This is an;

N.,C.R. class 32 W.A, 03, P13(293)26"

Linked to NQCCR. class 4-61"2-}{.8 _
and N,C.R. class 411.6

A further machine to the same specification is due for

~delivery to the compeny at the commencement of December 1966,

- The utilisation of these machines is such that at peak periods

\of\oider invoicing, spabe is required f'or only one and a

third machines. In view of the fact that daily punching

of tapes for the proposed system should not take more thén

two hours a day, there is sufficient capacity available on

this machinary,

Consultations with N.C,R, as to the computer imput

requirements showed that N,C.,R, would be able to put

* both the sales forecast(orders received) and the daily

order receipt punch programmes on to the same pair of.‘
programuing bars for their machine, Thus the company
would have to purchase a pair of programming bars at - |
£29 each, ie,'£58..It would take N.G.R. an estimated
two weeks to solleot the components, and one week to -
assenble them, Tho schedulo shown in Figure (i) allows

two months, with which N.C.R, are in complete agreement.

21,



‘The codes used by the N.C.R. machine will be
accepted by the corqmter 'bureau. The bureau has a
standard coding system, but this is not followed 'by the
company in the 1nvoic:1.ng‘system. The bureaun is quite happy
to accept a non-standard cod.a_ whioch is adetiuately defined,

fheZe
Organisation required within the company.

&223 -

Tneoming order receipt proceesdure,

The management stricture of the company is as shown

in Figure (17). At present all inooming orders arrive in

the post room, and are sent to Mr, Caunt who processes 'tnem

. in order to take out certain statistics such as sales per
particular salesman etc., The range orders are then passed
to Mr, Appleyard who takes decisions as to'acoepta.'bility,
and then withdraws certain lines from the Bar;ge. The
orders are then put ouﬁ into the office and then processed

through the system,

As Mr, Ga.unt says that he keeps the orders only

| twenty mins, it is suggested that th:.s system be kept
as it is, with ALL orders going to him, and thence the
range orders to Mr. Appleyard as at present. It is
essential that no orders go a.str‘ay—in this 1link, After
being sifted by Mr, Appleyard, the orders should ‘go for
punching ani then returned to lNr, Applyard for checking,

22,



ﬁ__‘__i__“__

and thence to thé office and proces#ed through the systen
as at present., In order that there is only one punbhr run
per day it is éuggested that 'orci'ers arriving at any other
timg than first post should .be held by Mr. Appleyard

~ for the next day's run, It is unlikély that any delays
will occur with this procedure, since observation suggests
that orders arriving dﬁr:l‘n.ng"the day are held by the

clerks for inclusion 1n the next days batch,

It is therefore suggested that responsibility

for Range orders being punched should rest with Mr, Appleyard,

The process flow chart is as shoun in Figure (1),

The responsibility for the safe keeping of the tepes
\'proguced should rest with the person directly responsible
for the N.C.R, machine, ie Mr, Mills,

who is also the cashier,

At the end of each week the order tapes should be -
dispatched to Mr, Bendon at the computer service bureau,
This will be Mr, Mills responsibility.

(Friday afternoon provisionally). -

2o

Px"oposed. procedure for receiptof informati'or; from the
comuter centre, '

The output will be dalivered to ¥r. A.J. Sumner

23,




" (Say Tuesday morning), The process flow chart is as shown

in Figure (15).

| This flow chart aliows a figure of two and a half

~ days to finalise the position on highlighted items, |
Items which fail to be finalised within this period will. '
" have to wait until the next weeks upda't:.ng run normally,

but in exceptional cascs a 5pec:|.a1 run is feas:.ble

After the updating tapes _haﬁ'e been prepareé these .
.should be put in the posf by Thursc'iayl 5.00p.m., in order
to reach the computer service bureau first' thing on
Monday morning, So .tha.‘c they can do an updating run prior

to processing the next weeks tapes,

Th:is s}ystem assumes no weekend worid.ng by the bﬁrea.u;
Should this be started, the tapes should be received ‘
by the bureau by the first post on Saturday, This will
ensble Figure (1 5) to be updated to start on..M’onday
mozrndng and g:.ve three and a half‘ days for management

’

thinking.

Since by the theory all types not highlighted by the

computer can be statistically eccounted for as being subject _

to only random variations, These can be expected to even .
themselves olut with time and therefore no management éction
is necessary until they are highlighted.

'Y N




hele
Computer service bureau organisation,
ko3,

Procedure on receipt of tapes,

The procedures followed Will be within the timescale

o -as shown in Figure (16)., (Page™ )e
e _
. ’ &- 3!2:%__—‘_*‘———.___‘“_

Systems analysis of GOW'“"

The basic steps to lLe followed by the computer are as
shown in I"igure(}). The detailed breakdown of how this '

may be achieved in the commercial installation is shown

in appendix. 41, case 3, °

T

Data fed to comuter,

It is proposed that the N,C,R. machine be programuned
50 :;.s to produce a tape of 'E:ﬁe form shown in Fiéure (5),
together With a punch document of the format shown in Figure (7).
This document will assist in.the manual processing of the
orders, whilst the information placed on the tape which
is not used ;i.n this analysis will be stored there conveniently

"

i‘\br\the future use in statistical surveys which th firm

\\

"~

may wish to make in the futu':-e. The tapes for this exerc:_i.se




26,
therefore double up as convienient backing stores,

- which do not clog the data processing system stores.

If a less sophistic.a"ted 'machih_e th-n the N.C.R. is
N Lused, an example of the basic tape produced is as shown
in Figure (6), and a bas:.o logic flow chart for sorting

this informa.tlon is shown in Figure (8).

dede

Cost of systenm,

Le2ele

Cost at company end,

T ‘ i) Punching costs,
Time, say 15 hrs. at 10/- per hour weeeses

eteavenesn £7/10/"' per Week. -

Stationay, _
i) Papér ‘ ...,.....; say £10, per week,
ii) Tape [ XTI RN YR NN A Very genemus es.bimate!

tavern rate;25/- per
(1,000 lines,
1i) Menagement time,
Approx, /10 ‘man-;-hcr.ira at average £2 per hour,

-.--ool‘-o_ 520. per_week.

which gives us an apprdximate oost of £4.0 per week,
ie &£480 per season,

plus fixed cost of £58, for programming bar,
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Cost at service bureau end,

i) Computer ruming time se.ecees

| ii) Progra.ming COSTSseeevensannes

hedede

Total cost of system,

Thus, total cos'b per season;

From 4-5. .

- Corputer runn:!.ng time at -
£30 per week for a 12 week Season
 Fixed cost amortisation

TOTAL COST

the burean,

£20 to £30 per Week,

Less. than £1000.

‘Assuining a 5 year amortisation of fixed oosts, E
this will give us a rough approximatlon of £100 per 7
-season for programng costs, and £ per season for

_ the N.C. R progranme bars, total £106 per season.

£
480

‘360.

106

_ o6
Therefore we expect a cost per season of

appro:ﬁ.mately £950 on these f‘i@zres_ supplied by




fedoles

Coat of a manual system,

' \ o . A manual system, operated on an intuitive basis.

i) Full time clerk at £800 pa eee.s £15 per week.

ii) Management time

- 5 hrs, top management time at £5 per hour,... -
YY) £25 per Weeko
10 hrs, middle management time at £2 per hour,

‘ ooo.-nooo- o £20 per week.
iii) Stationary, ‘
' say equal to other system....... £10 per woek,

ie;

£70 per week, or £81;.Ober season,

' Great difficulties would be imvolved in operating

such a system successfully.
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 NOTES ON COSTS,

The largest item, and most important ifem in the
~ costs of such systems is.the cost of mnagemeﬁt timé.
The amount of time sp'rent by magemﬁt, and the benefit to
the firm derived from‘its expediture vary greatly. One '
~ should theref'ore by véry wary of simple monetary evaluations
which take into sccount only explicit costs. The implicit -
eg. management = costs may, realistically be much more

important.

I personally feel that in view of the shortage of
suitable men, the implicit opportunity cost of giging
management a job that can be done by some other means cart

safely be given an extremely high value,

I therefore feel that s.ection 4.5 should very much be
iﬁterpreted with this consideration in mind.. The calculations
in this section are themselves of a highly tentative nafure’, .

and, Vin view of the shortage of manage'menjz skill, probably

represent the less important half of the trué total comparative

cost,
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Time schedule for imlementation,

This is as shom in Figure (4) which is fairly self
explanatory, one of the first things to be considered being

the data fields required for the computer imut,

30,

ie, what accuracy and in what manner should the information .

e organised for imput in the most convénient manner, '
teking into account the requirements of the company, the
organisation mechanics of the comimter bureau and the

.contruotion' of the punch machine,

Figure (&) shows the actions required by certéin
individuals Within'the allocated time periods. The programme
'is based on tfle decision made on S;aptember 2nd, to |
inplement the system for the range selling season

commencing February «~ March, 1987,

All those c‘oncerned' have agreed as to its feasability =




5.0, FUTURE EXTENTIONS AND GONGLIISIONS.

The’ approach outlined in this report is esaentlally
that of a stop=gap theory designed to be of some use under
" the conditions of severe lack of data, and extreme

flexibility,

?«ﬁafﬁaﬁﬁmhwk“;‘h‘ﬂ%& The real solution 11es in the sucessful implementatlon

of & aolution‘theﬁproblem olem put forward in &puendlx 1, case 2,
ie,the general programming prdblem. To this end‘lu is suggested
that a survey be 1n1t1ated to dlscover the. true functions
and oonstralnts holding in the flrm and once the firm has
successfully been desoribed, to dlscover the form of the _

:  - optimising functions, It would sppear that this is a useful:

problem for Prof, Forresters Industrial Dynamics approach. _ ) |

On a less ambitious scale- the document format
| prqposed giving extra informatlon storea on the fapes,
Will allow this information to be sifted at leisure,
with régard fo cus£oﬁar, size of orders, type and composition
etﬁ. in order to search for economies at the order apcqptancel

- level,

This concept of t=mpe storage of information would be
. invaluable to the formulation of forecasts and datz for model

g
buil&ing in the comany's future., Without 1nformat10n ne

system of any sophlstlcatlon can be env1saged




rFurtth recomendations, not directly relevent to fhe

report's frame of referance are; |
i) A clear profitability survey be undertaken
‘throughout the whole ﬁroduct range, .

ii) A study in design standardisation be undertsken,

i31) Investigate cloth buying procedure,

iv) A programme of recruitment of joung men with |
analytical ability be ﬁndeftaken. Such men.shoﬁld have somé
training in logic (ég. ex-computer progremers) to assiét
management in view of thefshnrtage of suitable managers

- trained in the newer scientific methodologies of management,

It is éssential however that these men have a psycholopical |
outldok which allows them to look for a 'good enourh'
solution which can be initiated Quickly, rether than'fhe '
perfectionist., The latter type would be worse than useless

¥
in this environment, ‘



APPENDIX 1,

Mathematical treatment of concepts, - -




" APPENDIX 1, Case 1.

§ ﬁj o3 21
‘ Estimation of &,

In the case where there is reé.son to ‘oeiieve that anothér

~ type of error is in#olved in a pafticular set of estimates
which is not contained in the rest (ég._ one or more groups of

" order forecasts are not as good as the others), then a better
'estimtt; of the random ﬁoise in the system may bé obtained by

'aeparating these from the remainder,

o

Y

\\ ) .
\\
If we .suppose that there are K groups, with the number of -

deviat:.ons in each group 'being N1 ,N2,N5,...........,Nk.

Tnen, sinoe

2 k 2
& = &
 total i i -
- 2 S ke 2
3 - ' + 2 -

~main body i suspect groups

ie;
| 2 n 2 k~t m, 2
-2 L " &m-n L5 g -9
i=t TN " n= n i=1  met n

1 .
Thus our eatimate of & for the main body will be;

| k-1 - 2
zN (s, - 2 5 .zmk(xi'x)

ot | S N : JiF et o




D =Cloth available, type i, at period k.,

APPENDIX 4, Case 2,

M 2291, ) .
Definition of tﬁe Scheduling problem,

The production system may be defined by & set of
inequalities such as; |
1) Production ocapacity constraint;
n

i A & - ¢

i i i

11) Gloth capacity constreint;
. n ' )
?21 Mk & Dy

111) Cloth feasability constraint;
I n

3 A £ % 4.

jm Mk im LK

- with a oloth stock link equation between time periods;
m

D = E A ‘ .
‘itkljk ;' ,' t

S
where;
© k= Time period referred to.
i = Garment type,
j = Cloth type,
A * = Nunber of garment types/oloth/period produced.
C. = Production capacity available at period k.

ik

- Ej;. = Cloth delivered, type i, at period k.
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A1,2,2,

Opntimisation,

The objeoct of the scheduling problem is to optimise
(mximise oF minimise) e function over the space bounded

by the set of c_onstraints defined, _ T

Let us take.for this example, the funotion which we
wish to opti.mige is that which minimises the total nunber
- of orders delayed., (It would olearly be a foolish ploy
to apply this sole criterion in practice, )
ie;

5z b,

i,J=0 k-kl

where F, 151 is the total quantity of A,, ordered for

ij
dalivery at period 1,

- Fijl ).

It will thus be observed that th.e solution is fully. |
intemlat'ea with the ;sfoduotion of Range, Brochure and
Speciala. Also, there is no policy of aub-optimiaation
which will yield a solut;.on.

T This problem, as set ou'b here is the general programmlng
problém; ie, Find the extremum values of the function

f‘(x1 ,........,xn) Subjeot to the constraints xi) 0,

.(i-';-",,ooolaon)xana gi(.xi".""-"""’xn) \< Aj, (jz‘l,oooo'oom);

There is no general algorithm in exiatance for its

solutiomy, ..
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" A pgssi‘ble approach to a solution of the scheduling

problem, (Dynamio programming).

This scﬁedul:lng p;t‘oblem is a deterministic process
in that we have a system whose kth state is defined by |
- a veotor, say A (Gk RELTTITTTITFC ). Lot us say for
e:canple that this corresponds to either comple't:ed or

"outstanding orders.

. Nw take T 5 a transformation arising from a decision
 (ie, how much of, or how many particular garments to make),
~ which when applied to the state A, ie T j(‘ﬁc) , gives anew -
state, say Aj’ representing the -effec't of the decision j |
7 on the systen initially at state Ak. |

Then, in an N stage process, we have a series of N

| deoisiond such that if A is the initial state, we get

§ o Furthermore, we wish to chose our transformations
\ ““&\K\T,lyoolouoaco,TNt s0 a3 to Optlmisa some funotion of the
| final state veo or—F(A.N)._“(Let u3 say again for example that

the number of overdue orders should be minimised),



-If we now define fN(Ao) as the optimum obtained from

~ en N state process from an initial condition AO" We oan
 then say that £,(A)) = Min. F(A)), this ninimm boing taken

over all states resultihg fron a.lll possible tramfomtiom

. T1,oo.o‘Qooo_.ooo‘o-,TN.

Thus, by Bellmn's prinoiple of eptimslity;.

fN(A) = Min, B , (7(A))  for N32 over.
' . ‘ . al
and f, (A} = Min, F(7(A)) : r.l

Now in our.case s the sysf:;em is unbounded in that
N is .infinite,. Wwe may therefore ro-mrite this as the
funotional equation; o |

£(A) = Min, £(7(4)).
S This has thus reduced the problem dimensionally to
the r;t;urrence relationship whereby the first state must
be chosen to give a néw étate, which, when optimised
' over the Yemaining states results in an optimal final

state,

It is therefore theorstically possible, with an
adequate knOWIédge of the funotions involved, to proceed -
- step by step ocaloulating each stage, numerically if |

necessary, until a solution is reached,
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APPENDIX 4, Case s

L ML3d.

Comuter cen‘Em general sxsiem.

. .

The standard system' in the computer centre follovis

_ the schematio disgram shown in figure (9).

However, in view of the size of the proposed matrices,

it would be uneconomic to attempt to follow this systen, |

. end also impossible to get the matrices into core storé._'

ie; ‘
. Autumn 1966 Styles 42
: patterns 504
‘Resulting combinations 83
Spring 1967 . Styles 28

Patterns 304

Resulting combinations 1002

We would therefore have to provision for a 1500 x 12.
~.sales forecast matrix, a deviations matrix of similar size,
& 1500 x 1 cumulative actusl sales matrix and a withdrawn

sales type matrix together with working space and programms,

The machime evailable is a GE-415, With 16k core store
- of which epproximately 10 to 12k would be available, Th;ié

clearly rules out doing the vperation entirely in core store,
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It is therefore proposed that the basio logic flow
chart shown in Figure (8) should be adopted a&s & primary
sort and the matrices be_ read into backing store sequentially
and interleaved with each other so that blocks of information
can be brought down into core store, end all relevant |
information will be contained within that block, The
_withdrawn sales matrix could be tagged on to the end of the
sequential interleairing separately. .

Both the Systems Manager and the Production Manager of
" the Bureau feel that this system is feasable and the time
period allowed in Figure (4) for its implementation to be
adequate, )

The fact that the machine employs basically fixed point
arithmetic will make the computation of the standard deviation
rather more oomplicated than it would have been on & more scientific
machine with floating point arithmetic, but software floating
point is available to case the problem, '



1, _
Ay3e2, | |
Organization of the programme, L
The curmulative sales forecast should be held in a

two-dimensional matrix of size 1500 x 12 on backing tape,

This will be brought down by column in the form of &’
one dimensional matrix of size 1500 x 1 for the particular
week under consideretion, '

Thus for any particular run we should bring down | LI
six one-dimensional matrices of this size. ie;
' 1) Aotual sales this period corerrsences A
i1) Cumlative sales t0 @866 =  seesesecssess B
(veginning of period) : ‘
iii) Cumulative sales :E‘oreca.st : esessscssane O o
(end of period) : :
| iv) Number of weeks since updated ceeesseescss D
- v)  Cumlative deviations squared esssesoencse B ,'é
vi) This week's deviations -’ ceesessssese F

, These are depicted in Figure (13), only three
¢éolumns need to be brought down at any one time,
Using single word length, this will teke up 3 x 11 /2k
“ie,- l|.1,‘/2ﬁk locations, Should single word length prove
inaaequatemé}“,‘aoublmorql:reblmf lengths

be held in 'back:.ng store and brought down by pieces, .
(See Figure (11)). This will require a further single
matrix to hold the information contained in the previous
sections after processing, (See Figure (12)). -




_ The facility to withdraw one or more '{:ypes from
the standard deviation computation will be required by

- the company, whilst keeping the check of their difference
from forecast against the confidence limits computed from
the rest, This may be effected by using a variation on the

- updating proceedure, but this would cause the orig:’.na.ll

- information stored in the oumulative difference file to be
destroyed. The effect of this being that all tapes would ‘
have to be re-imput in the effeot of a mistake by the company,

~._ It may also transPire that with experience the company
"
- may wish to operate the system on weighted differences such

. as percentages, Therefore, to cover these points it will

probebly be more advantageous to double up on the difference
and cumulative difference files, using the basic Tiles
previously outlined. alongside the weighted onea.. This will
take no more core store, in that when one set is being used,,
the other is not, and during the updating proceedure between
these files the rest of the system is not needed in core, |

M35
Punch Code,
The code used by the company at present with the N.C.R,’

machine on invoices does not comply with the burezu standard
code headers, It will therefore be necessary to fix this ai
the time of fixing the data fields, ' ‘
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APPENDIX 2

Figures,
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Cumilative

total

_8ales

per

" Garment/

Cloth,

(s).

—
CONTROL LIMITS | - Y | o
At confidence ' - .
- ACTUAL SALES, FORECAST SALES.
level o . | L
' A
=S % UG, . .
= a
1 1 2 | % Y oo
Time (Veeks,)
FIGURE (1), §:
. \




: Cumilative
total
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sales _ (mrtmys’) FORECAST
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Cloth level a, 2 ’ NEY CONTROL LIMITS
Risde B \ s - at confidence level a
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Time {Weeks,)
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READ
Cumilative sales forecasts
into store.

b4

. READ }
Weekly sales,

A d

COMPUTE
Difference between
cumulative totals,

Y

CONPUTE
Standard deviation
and confidence limits,

Y

PUNCH
Standand deviation
and confidence limits

] <

FSales
deviation

Sales
deviation

&7

\/
4

FIaUﬁE (3).




WEEK

- COMMENCING

b=
19 =
JULY 18 ~
25 —
4 wn
8-

Analysis of problem.

Start of project,

utline systen propoSed..'

P imina

analysis,

syatems analysis

Comyuter bureau system

System desiegn,

" 't discussed,

=System approval meeting.

Approximate delivery

Decide data fields
for computer imut
(Company, bureau
and N.C,R,)
Write : ‘Propare
programme |Prepare sales
(Computer |N.C.R, forecasts
bureau,) |Progremme | (Company)
bar, ' :
(NJC.R.+
OOITPany)o
De=bug
rogramie
Computer g:;:};
bureau, ) forecasts
(Company)

- Imput and test system,
(Company and service bureau)

date of second
N.C.,R, machine,-

Implementation

Run system
(Company and computer
service bureau). -

"late for system,




N,C.R, OUTPUT TAPE,

. Header information = axxx To be speoified by bureau.
~ Week number X% '
Day nunmber : Field to be decided,
Taps number ' '
Emitted synbol o
Customer order number _ xor - 9 decimel digits, o 1
Type xxx 6 deoimal digits, L '
Contrdl nunber T XXX Z binary digits, : f
Emitted symbol |
Number off ' XXX ' :
Delivery date ‘ m] "~ TField to be decidsd, ]
. Control number . o . _
Emitted symbol B - - JE SR - ‘
_ Close tape symbel 76 . B
Tf the control mumber is; Next field is; _
Blank -. . .. TNumber off + N SR ' '
‘ - Delivery date + :
Control number,
& - " SubsTotal + o ;
: ' ' Gontrol number,. : R
B : - Customer order number + . . -

Type mumber + i
Control number,
(If the customer order number is i,
‘not specified in this field, then the
last specified customer order number |
is carried foward,) - !
NOTE. The field separation synbols and header information
are in 6 digit ootal format,
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BASIC PUNCH OUTPUT TAPE.

Week number IR R XXX
Day nunbher R X
Tape number - - S poso
Customer order number : L XOXRXXXX
Type o R o o v v S
Number off I : . XXXX
Delivery date =~ - - ) X%
" Number off S powed
. Delivery date = . -~ - - xxx
Number off ' o . XXX
Delivery date e . XXX
Control number B T
-Suh-Total ' . XHAXKR _ |
Type , : povs o'> SN , : i
Number off _ o . XXX : o o
Delivery date _ b~ = Lo |
] o
‘Number off S e - - -
Delivery date - - XXX L - ?
Control number 1.
Customer order numbe L oo meves ‘ |
Control number ' c - !
Sub-Total, . ' B <'='e o d !

Control mmber ' ' =99999

NOTE:

. FIGURE (6) is an alternative 'EoA FIGURE (5) assummga
less sephisticated machine than the N.C.R, machine,

B FIGUEE (6).




TYPE

-

‘WEEK NUMBER
DAY NUOMEER

TAPE NUMBER

L XX

CONTROL DIGIT

GUSTOMER ORDER ' NULBER OFF DELIVERY DATE SUB TOTAL
NUMBER L/ ' .
: , XK . . XXX . -1
XXX 200 XXX -1 .
' _ ook © =55
FOOHXHXIK XIHIKX. XHXX XXX : : i :
: XXX X0 o |
LXK
THHXXK Eole'od xxx
TR . XXX o - :
XK -9999
FIGURE (7).

i
(=)
.
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CONTROL PROGRAMME

Initial settings imput;

:Woek number S - . =K (Initialrsettingﬂ )
Maximm type number L e o |
Tape nunber | = L (Initial setting=1)
Total mwber of discontinued types = Imax,
- Discontinued type muzbers stored in | N(1), I=1.?..‘.Imax.i

Keyboard control number equal to ‘yes' = IR

Keyboard oontrol muber equal to 'mo! = IS

. :_ FIGURE (8.1);.




PUNCH

('Week murber error')

-

2

PUNCH

D

STOP

i
READ IB,

\
STOP
. Gata not up to dat
—
L . -,

FIGURE (8.2).

y




-

1

o PUNCH _ -
- 'Day muber error’

/

STOP

-

PUNCH

'Tape nurber (L)
missing'

Y

STOP

s

]

PUNCH

'Tape previously irput'

Y
STOP

v

| FIGEE (8.3).

A




- FIGURE (8.4).




+ _

PUNCH

o Clﬂrge negative nu

Y

STOP

mber
input for type number!

A A

Vv AN

| FIGURE (8,5).
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. o "Type nunber (J) ‘ ‘
C : not allowed' =

STOP

‘-? 7

IT= IT + 1




L PUNCH .

- "ype number (J) discontinued
Customer's order number (IC
VWeek number K

- Tape number . (L

- Day number (1B

e,

TSl




%{

PUNCH .
'Negative quantity

imut!

\

STOP

5

PN

D

—>‘.

V
1

e

—

: _ PUNCH
. Naghine error'

T

STOP

PUNCH
'Any more tape to
© dmput for day 5?' -

N

A

N A
=

- FIGURE (8.8).

5

8




|

. PUNCH ;
\ ' Input next tape'. S -

e

v

]
Y
PUNCH
'Keyboard entry incorrect,

Re-enter, !

—<

. FIGURE (8.9).

N
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Paper tape
input, o

k

Reel No,s .
Date. —q Ope:'t‘a'tion' 1 'Y B _-b

N information, o Y A A‘

.. Control I
_ messages ‘
I _ *and control.
R . -Qlﬁagnetio reel, AR

Operation 2,

A '_ QBacld.hgstore.
_ " Operations
o etc,

Sort into
~ type order,




Actual
sales
this
period,

. -B c
~ Cumulative Cumlative
~sales sales '
to date, forecast,
(beginmning ~ (end of
of period), period)
FIGURE (10).

- Number df

weeks since

‘forecst was

updated,

Total
.cumlative
-deviations

sguared,

Deviations
this '
period,

o'r9
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Wy iy kS S mm ok SE dee G Sme aw S W Swe] e e S maw damliny sl GER WER W Sk bk S P G R AR gy -'-- p ekt dmt e A el gy o (s m @b

i), Take shaded section 1nto core store leav:.ng rest in back—up store and perform the opera.tions _
on that sect:.on. : : _ :

: n) Replace the section into the back—up store after the oPemt:Lon and then 'bnng down the next
sectlon, ete, -

. FIGURE (11),

1




Matrix holding informetion from prior sections of xun,

A B . e D | B o F

ogg

. : FIGURE (1#).
| '




STER 1, . -

.Build up sales to date;

.

Read and
"~ build up
imput
'_file. :

Read in
sales to
date
file,

Sales

this
week,

Sales
to

© date

. FIemE (13.4).

ie,
cumilative

" seles,
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STEP~3,
Build up new difference file;
Teke the difference between file 2 and file 5 item

by item and place in the corresponding 'position in £ile :
L., oienvriting file 4, | |

2 4 5 L:
Cum, ~ Build wp Cum,
sales new sales
to date = difference forecast
file, file, for that
. ' exriod,
Fwéelc)

FIGURE (13,3),




. STEP 2,

Build vp cumlative difference file;.

o 434 the squeve of items in file 4 to items alrvesdy
-+ stored in file 3, item by item,

Cum, . . Gum, Last week's
sales - difference” d@ifference
to date . file, = file. '
file, : S

FIGURE (13.2).




 STEP 5,

Compute confidence limits;

‘ Multiply the result obtained from step 4 by each
~ “of ‘the constants supplied by the company management,
eg. Warning limit at 41,97, and action limit at 3,00,
or other such figures as the company management may
STEP 6.

Check this week's deviations;

] Compare file L, item by item, against the two values
~ computed in atep 5, Punch out any file L greater values,

This week:'s'. _
' difference file,

SIER 7. .
Estimate acouracy;

Punch out the values obtained in ateps 4 and 5,

L]

FIGURE (13.5)_. _




' Compute standaxd deviation;

o Total the squares of the items in file 4, and add
this to the total of the values in file 3. Then divide

this figure by the figure obtained from counting the
nurber of entries in file 4 and adding this value to
the total of the entries in file 6, The square root of
~ this value gives us our estimated standard deviation.

3 4 6
Cuam, 5 Updated Number of
difference” difference weeks since
file, - file. sales forecast
' updated
file,

FIGURE (13.4).
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Orders received
in Post Room,

Sent up to
Mr, Caunt,

___Statistics extracted .
by Mri-Caunt,

MR, CAUNT,

(4pprox
20 mins,)

" Range orders:
sent down to
Mr., Appleyard.

g

Sift by Mr. Appleyard.

---“-—-—-—--_-----ﬂ-‘ N AR A AR A e ws

Send for
punching,

Punech

Tapes filed,
Total week's tapes

on Monday)

dispatched to Mr. Bendon
by 5.00pm post Fridey,
(Not strict, but must
arrive by first post

&

Return orders
plus punch
doocument to
Mr, Appleyard.

MR. APPLEYARD,

MR, MILLS,

-——_--_-‘-“—ﬂ-——m-——---”-ﬂ-’-ﬂ

Clerk checks punch
document against
orders,

= \ Original oxrders '
: -] filed,

N

e

Punch document
- put out to
oﬁ‘ice._

Present system
takes over,

FIGURE (14.).

MR, APPLEYARD,




Two and
a half
. days.

~

Tepes sent to
Mr, Bendon to
arrive before
first post on
Monday.
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RESPONSIBILITY
Output delivered to——.
AJ . Sumner on .
Tuesday morning . MR, SUMNER,

N7 Tlm..o -APPLEYARD, o
Meeting to decide MR, RUDGARD,
position as to. CLOTH BUYER,
updating sales :
forecasts,

——— e —— - ————— e —-—— -

Sales forecasts
updated,

X
Updated forecasts -
Plus discontinued
types supplied to-
‘punch room by
Thursday morning,

MR. APPLEYARD,

SRR T e e R

Punch,

. IR, MILLS,
/ Punch documents _
: returned to _

MNr, A;ppleyard.

Punch documents checked ' '
and filed by ]\E{.APPIEYARD.

Mr. Appleyard for sift
of daily orders,

AR i

FIGURE (15).



MONDAY MORNING RUN,
Order of jobs; -

Input updating tapes
- for sales forecasts,

Y

Update sales forecasts,

Y

Imput weekly tapes,

TTm—
. T

‘Process weekly tapes.

A

Imput updating tapes’

of disallowed types,
‘.

Update disallowed
type file,

Y

Dispatch output
and input tapes
to company by
5.00pm, post
on Monday ‘
(ESSENTTAL)

~* . FIGURE (16).

L



N | S CHATRMAN,
MANAGING DIRECTOR S o e
C. IJe;tliss. .. o : :
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TECH, CONSULTANT, —  ACTING -. ~ Crom ACTING DEPUTY COMPANY " PRODUGTION -
ASSISTANT- MARKETING DIRECTOR. . BOYER - JANAGING DIRECTOR SECRET DIRECTOR, .

: P H. Fresman - F.Lod ~ .
PATTERN CUTTING, BT * " ek S5 A.J . Summer, l : .
| ' o | C R I L 1
! ' ! _ B - .7 jeost CASHIER |} STATIONERY -
- MARKETING | LOMDON SALES |[SALES MAMAGER | ACCOUNTANT | O, Midds .
SFRVICES, ] MANAGER-BOYS [-HOUSE ACCOUNTS | -

. A, Ceunt, ASSISTANT  TIVOICING
- . SECENTARY  SUPERVISOR
N : - FIELD FORCE : -

- LOKDON SALES o i T g

- A ,  [ANAGER-MENS  MIDILAND N.E, VORK STUDY = |
FIELD FORCE FIELD FORCE - | erow® | ‘group CGROUP
-MENS  -BOYS, . FACTORY FACTORY - MANAGER, - |

§ ! MANAGER MANAGER
RANGE CLOTH TRIMAINGS -

. SALES MAMAGER . PREPARATION, - DEPT., & LININGS| Iég?gp‘ v iﬁ%ﬂim m;ICAL
- =CENERAL TRADE = ... o W.ppleyard, .- e o=y
- ~CENERAL TRADE . < © FACTORY QUALITY - - -
_ : L , o - MANAGERS CONTROLLER, ~ -

S }?AR!?.HOUSE : SYSTEMS - LOADING AND "~ PRODUCTION Co e T e
= MANAGER - ANALYST PROGRESS DEPT, PLANNTING ' e
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o See: Distribution Idsh...
. M. AT Sumner

‘1l£tthuly, 1966. ',

Ran re Order Anal?sis

FLQ-{y‘”? :_Loughburough University .

A . -

, Lourhburouah University have a Manarement Studles Ce e
anculty which undertake practical projects in R ALY
industry. I have arranged for one of their' graduate'&P*ﬁT N
staff. (Mr. Heyhurst) to examine the problem of range = -~ I i .~
order analysis which will be part of his thesis for - S
“his M.Sc. " He will he Joinin~ us on Monday, 18th July and
Swill share Mr. Linley'q office.; His brief will be as.- L
followa: I AR - Pt O

-I
t ) . * e B . ! 3
B S te "... oo : Tl LT LI

“?léfTTo determine how we .can analyse incoming range‘J"-.‘
““orders so that’ comparisons can be made’ with our'F‘L ._w
cloth availability and productlon capacity fore-a-,ﬁ; .
casts. o b
- . ‘\.. ', i . L .
How this order analysis can be used for forecasting
the total season's sales,’’ :jﬂw- o - -

v

Sﬁ f N SR M, ' IR
LY : 'He is programmed to: complete this worl by. the end A e

; Jof Aurust so .that it can be given practical application’ ' .
3{ - aeason, Saptember/October.f_y”j-‘{.l,nff

)

" Mr. D. Linley o
*Mr, C.R., Farrar
Mr. W Apnleyard
Ao .Caunt

C. Metlisa et
P H.‘Fraeman




1

| 27th July, 1966,

London y. Hellakla

'Dear James,

: A8 you Lnow, we hava heen ahle to av1il

" . purselves of the services of Mr, llayhurst, who

. is doins; some oriidnal work on the subject of

. oxdor analysis, sales forecasting, and production
" plonning for us, T enclose a copy of my origsinal |
_ memo on this aubjeot which dotails his hrief in
o brond torms. o _ . o o

- T If T may eannd on this, whﬁt we are trying |
AR ‘~ﬁuxto do is to arrive at a method of order analysis and
2 SRR saYes-forecasting that allows us to maximise the
maricot ﬂote;¥zﬁi‘ﬁt“ﬂnymmoment of time, bhearins in
mind the rostraints of cloth avaitﬂ%iLiﬁzj produotton
- eapacity and stock 1evels, etc.

The work that Mr. Hnyhurst has so far donae has’
produced some very interesting thouchts as to how we .
might tacklae this problem, but tho followinﬁ fﬂcta
emervies . .

‘1. that 1ny system wo need is likely to ho very
- - sophisticated and mst, thnrnfora, involve the
use of a computor,

. 2s that 4t will be impussiblo to introduce this ‘ind_,
Co of aystem in time for the next sollin"'season in
September and,

3« that we have very inadequate data on which to
- arrive at the basiec concents involved.

It is, howaver,.already cloar that no matter how
- far we nrogress with Mr, llayhurst's sus~estions, a vital
first step is tho computerisation of order receint and
. analysis, Mr. Hayhurst will be writings to you aanarately
.__to expond his thourhﬁ’on the matter. . _

Lo rreme (19). LT
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. It is vexy important that wo o quickly on this
80 that we can take into account next scason'a
gellins. Y hava ne doubt that even thou-h 1t ia
difficult, you will help us find a way of
achievinr this, and the worit you have already
done on tho salea ledrer. Bhould prove valuable
when nnalysim‘ orders. ’

Yours sincerely,

A

Sumner -



- 27th July, 1966,

ify 7:.? T+ J. Nendon, Faqe,

. London, WeCsle

_Dear M, Tendon,

. . Further to Mr. Sumner'a letteor of today'a‘-
. date, I herewith encloses a brief draft of our = - .
- initial nroposals for your neruual, nrior to the - . -
'meetinf on Auwuat 5th.~ ‘ U

. Youns_fatentully,

e G Havhurat

L . B . R S

‘;'-FIGURE (20:1)'5
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27th July, 1966.

- «RANGE ORDER ANALYSIS PROPOSALS,

. The problem is basically one of the computation of
- gtatisticolly significant variations from forecast sales which

- can be implomented inmediately,

: . It 1s nocoessary to store the sales forecast in a
‘backing store, possibly in the form of a 2~D matrix of size
equal to tho nuaber of lines by the number of weeks porxr:

. scason (approx, 12). \ .

We could possibly punch our weekly sales on our N,C.R.
pUuncheverifier unit, then scnd this down to you for comparison
with our weekly sales forecnst, The resulting doviations being
accuuaulatively colleoted and the standard deviation to date
- worked out., The new deviations being then checked against
nultiples of the nowly obtained standard deviation figure with
tho larger deviations being punched out, and returned to the

Managenent., The system roughly following thoe flow
chart overloeaf.

The NN !{cnagoment will thon make decisions on
receipt of th¢s information, which will require the updating of -
the sales forecast store to new values supplied by NI
togother with the deletions from the cumulative deviation file
corresponding to the updated matrix row. The process of weckly .
. sales oomparison being continuod with the updated ayatem.

: The problem, as I see it, 1s primarily one of "House-
keeping" at your ond.

G. HAYHURST,

. ";“ FIGURE (20.2),
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~Dear ﬁr.'Fnﬁthrop.'

o rllth'A'uguat, 1966,

R.A. Fawthrop. Dsq., ‘ L
Department of Industrial Dngineering :
and Manapement, : .
" University of Technolopy. o
Louszhborourh, P Lo
'Lelcestershire, = s

+

.

T am pleased to confirm the discussibns

. which took place at our meeting on Friday last and
my subsequent discussiona with Mr._Hnyhurst. '

.=.1f'JIb wias decided that the sales forecast and orderxr.

o T

"2, As part of his programme, Mr. Hayhurst will prepare

-analysls methods being developed by Mr. Imyhurat
4in connection with our range selling nrogramme,
“are unlikely to be computerised in time for the
next selling season in September, 1966, It was, '
therefore, decided he should continue his work

by planning to imnlement these ildeas for the
followins selling season occurring next February/
"March, 1967, . . _

-a timetable and description of the steps necessary
to ‘imnlement these methods, both of which have been
discussed and agreed in princinle by Mr, J. Bendon.

:Bo-lIt wasg arreed that Mr.'Hayhurst'should onerata in

_he may complete the above tasks and also prepare
. his thesis which he anticipates would be in a form
"', that would provide the information specified in
parapraph 2 above.

Thank you for your oontinuing help.‘

! Yourytf'uﬂy_. .

PR

FICURE (317)

Leeds for apnroximately a furthor two wooks so that



- G Hayhurst, Esd.,

- 19th July, 1966

Dear Mr. Hayhurst,

'~ Following our telephone conversation yesterday afternoon, I
am enclosing a descriptive brochure on the GE~415. .The con-
‘flguratlon which we have comprises: : o

. GE-415 Central’ Processor
~ + .16 K words core storage

a .o
) %

K .. 6 magnetic tape unlts 1 - 40 Kc
1 card reader . = 900 cpm
1 card punch = 100 cpm
1 paper tape reader .. = 500 ¢ps
"~ 1 paper tape punch : - =_ 150 cps
1 line printer © .~ = 1200 1lpm
1 console typewriter L - 15 ¢ps.

A full range of software is available incluoing:

FORTRAN IV
COBOL '61 -
‘Sort and Merge
RPG A .
Lp, CPM, PERT etc.
" Mathematical library
Utility 11brary

I trust thls glves you the information you need, but please
do not hesxtate to contact me for any further detalls.-

YO'LII‘S sincere ly,

w;«'

-, ~ B James Bendon

. S C. H. Barclay (Chairman)
FIGURE'(22)s '~ ~  .C.M. ANl :
.- o =v . J, Bendon (Managing}
' P, H, Freeman -







