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INTRODUCTION

This research project is intended to show how the

cash budgeting procedure in a firm can be;computerized
and how computer simulation of cash flow can be used
to control the risk of cash insolvency. The paper is

divided into four major sections as indicated below.

"I, Cash Budgeting Proéeddrgé in Practice

This is a report of actuél-budggting procedures
used, based on personal interviews with executives
in technology-oriented firms both in Canada and

the United States.
II.A Computerized Cash Budgeting Program

This section contains an illustration of the way in

which the cash budgeting procedure of a firm can 5§ 

computerized. Although a hypothetical firm is used,
ﬁ .

the computer program is, with only slight modification,

"applicable to any firm.
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1; IIie Sensitivity Analysis
Thié section recognizes the fact thag all firms
must operate un&er conditions of uncertainty.
Taking the computérized budget as a starting point,
we show how simulatiqn can be used to analyze the
effects ofAsaleé growth, changé in invéntorY'policy

and change in accounts receivable policy on the

cash position of a firm,
IV. Simulation of a Business Receéssion

This section presents'a~computerized model for
simulating tﬁe effect of a business recession

on cash flows.

Appendices containing the listings of the computer
prpgrams used ih this paper are included, so that any
firm may re-run these programs with its own‘daté.
Although some adaptation may be necessary for the

- particular needs of a given company; the listinés apg‘

v presented in sufficieut detail that any‘neede& adaptétions

5 :
can be easily made.
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I. CASH BUDGETING PROCEDURES IN PRACTICE

Background

To gain an idea of the potential for computerization
of cash budgeting, it was necessary to survey the
actual cash gudgetiﬁg procedure in business firms in

order to determine what specific problems exist and

whether these problems are amenable to correction by

.computerization. -Executives‘ih_a,number of technology~-

‘oriented firms, appfoximatély’hélf of them Canadian

and half American, were Interviewed to ascertain exactly
what cash budgeting procédureé were being employed.
Since cash.budéeting'iS'only one facet of a firm's entire
budgetary system, a full understanding of this budgeting
can only be obtained through a.view_of the coﬁplete
system: operating budget, capital budget, stafemen;

of projected income,'projected balancé sheet, and so on.
In our survey, therefore, we did not restrict our

inquiry to cash budgets, but extended it to the entire
budgetary system,»though keeping primary focus on th;:

cash budgets.

]
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The factual information sought included the

following points

(1) In what types of budgetary planniﬁg does the

firm engage (e.g. long-range planning budget, short-
term operating budget, capital expenditures budget,

cash budget)? What types of budget does the fifm‘
prepare, and in what detail? At ﬁhat time of year is
the budget prepared? What is the planning hbfizon?

How .frequently 1s the budgeting_updated? th is
responsible for prepafiﬁg}thé$ﬁﬁaéets,,aﬁd where doés
he_get'his informétion?t pr iéﬁﬁhéeftaihty incorporated
into his figﬁres?_

(2) How is the information from cash budgeté utilized?
That is, what is the role of cash budgeting in deter-
mining how much of a c;sh bélance the firm hblds? Which
executive orx éxecutives in the firm decide how much cash
it will keep on hand; and how %requehtly and througﬁ
what channel is information supplied to him or them?.

If there is a temporary cash surpius, does the firm
invest it? If so, who is in charge, what investmenfimodel
(if ary) dées he use to oﬁtimize the portfolio of short-

term investments, and in what instruments does he invest?



5/

A~high percentage of the firms included in the survey

had only ver& simﬁle budgetary systems., This was
expected, because we deliberately focussed on small
firms din the-early stages of growth. Duevto their
newness and smallness, many of these firms have only
one otr two empioyees to handle budgeting, apd even
these usually have other accouﬁting and finance tasks
as well; For completeness, we also studied several
larger, well?estaflished COmpahies; where we foundv
much more comprehenéive and well4d§velopedAsystéms.
Since the companies studied Qéfe ¢hoseﬁ for judgmental
reasons, not by_randém selecfibn, no probabilistic
statement as to fheir representativeness can be made,
We did, however,\detect sufficient uniformity among
the sampled firms to suggest.that the circumsténces

observed are not isolated instances but fairly common.

Since the object4of this study i1s not to describe the

cash budgeting procedure in the companies surveyed,

but to identify areas where the computer can be of

assistance, our description of budgeting procedure in*

practice will be confined to two typical situations
1

Company A, a small, rapidly-growing company with a simple

budgeting system typical of many small firms and

\
}
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exhibiting many of the weaknesses which hinder-‘
efficient cash management; and Company B, a Qell-
established firm with a compréhensive budgeting
system which smaller companies could use. as a model,
but which could be further improved through computer-
ization. Since our data were obtained confidentially,
fhe designatdions A and B are used even though fhe

companies referred to are real, not hypothetical.

. .Company. A

" Business. The company proddées_bhbtoplates and
photomasks for the semiconductor industry for use in
the manufacture of integrated electronic circuits for

computer memories,vcaléulators,_computer terminals

and other devices. The company's customers are generally

able to perform all the required steﬁs in the processing
of integrated circuits, beginning with tﬁe preparation
of the artwork. Various factoré, however, occasionally
make 1t desirable for these manufactureré to contrac;:
out part or all of. the bhétomaSk fabrication on certain

projects to the company. Depending on the case, the

-’
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company may furnish only the photoplates, or it may
furnish photomasks manufactured with the use of
artwork from the customer, or-phoﬁomasks manufactured
with the use of artwork prepared By the company from
the customer's drawings. The photomasks may be
supplied in small quantities as masters to be photo~
graphically*copied by the customer, or the coﬁpany

may supply both masters and copies. Since the'rééuirew
ments of individual customers-for outside confraé#ing'\
vary £rom time to time; fhereuis:a-fluctuation 1n the-
level of ofderS‘placed;With thé:éompany‘fér its photo=

plate and photomask products. !

Approximately;Géz of the company's sales for the fiscal
year ended March 31, 1971 were for photoplate packages.
These packages are made byfcutting high resolution
photographic plates pufchased by the company into various~
épecified sizes, ultrasonicélly cleaning the plgtes, and
thén stacking them into packages sSPecially designéd by
the company to facilitate handling of the photoplates in
the future fabrication of photomasks. The'company::
developed the techﬁology‘for hanufactufing these‘packages
as part of its program for improving its own photmask

manufacturing techniques. The reﬁainder of the company's
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sales for the fiscal year were for photomasks manu-
factured to customer specifications from company-

supplied photoplates.

" Budgeting Procedure, Preparation of the bﬁdgets

(including the cash budget) in this company is the
sole responsibility of the assistant treasurer, who
has a recent M.B.A. degree from a business scﬁddl°
There is no longef—term'budget; and the planning
horizon is one year; ~Wheﬁva§kgd«why there is no
longer-term budget, theVViéémpfééident of finance
answered that "We dodt‘hafe that kind of viéibility",‘
The annual budget iﬁcludéd the following documents :
(1) Operating Budget and Actual Performance”(sée
Figure 15; ‘
(2) Projected Income and Cash Flows (Figﬁre 2)

(3) Cash Flows Statement (Figure 3).

The operatigg_budget is the basic document of the
three. It is essentially a projected income statement
used to control the profitability of the various
divisions., Shortly before thé end of each fiscal

year (March 31st), the assistént treasurer recelves
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FIGURE 1 _ /

OPERATING BUDGET AND ACTUAL PERFORMANCE
FOR FISCAL YEAR 19___ , COMPANY A

Budget

lst _ ~ Fiscal
Quarter 1st 2nd 3rd 4th Year
Actual Quarter Quarter Quarter Quarter 1973

Photoglass
Sales
Gross Profit Margin
PPI 1% plus $80,000
internal transfer _
profits " -
Relocation Allowance ‘
Photomask
‘Computer Artwork
Sales

- Tooling

Sales

Prints : '
Sales : _ |

Hard Surface
Sales

Total Photomask Sales
Gross Profit Margin

3 Thin Film (Chrome Dept.)

Saleés

Gross Profit Margin

Plus $107,800 internal

transfers at cost during

year
Equipment & Instruments Dept..
- Sales

-Gross Profit Margin

« Total Operations-
. Total Sales
Total Gross Profit Margin

BTC Publishing Expenditures

Selling, General and
Administrative Costs

DTC Corporate Costs
Profit Before Tax

Profit After Tax (45%)
Per Share Earnings
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FIGURE 2.

"INCOME

Sales
Cost of Sales
Gross Profit

General, Administfative
and Selling Expenses

Operating Income
Olher Income
-~ Income Before Taxes
Income Taxes

NET INCOME

FUNDS FLOW

In: Income
Depreciation
Sale of Stock

Out: New Equipment
Increase of W.C.
.Inventory Increase
. Leasehold Improvements
.- Debt Service

-NET IN~FLOW (OUT-FLOW)

¥

PROJECTED INCOME AND CASH FLOWS

FOR FISCAL YEAR 19__, COMPANY A
1st 2nd 3rd 4th
Quarter Quarter Quarter Quarter

.10/

Total
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st
Arril Xay, June Quarter July,
SALXS

" CAS® XPCEIPTS

DISEZURSEMIXTS

Zav Pateriale

Tayroll

Xent .

Ixpensas®

Taxey

Lguipment

Long~Tera Debt

Leascdold
1-;:0v1!lntl'

XLT CASX YLOW

MOKTHLY FZAK BAYX,
BOXXOVIXC

8Yaciudes Ceneral, Adminlstrative and
Selliog Expenses for all companfas
net of 2ayroll, Taxos and Reot Zxpensas,

Juxust

Sept,

Iad
Quavtea; Oct.

oy,

Dec.

dxd

Quartae

January

‘ Pabruazry

>

Harch

ith
Quartar
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a month-by-month sales forecast for the nextftwélve
months from the managers of each operating division.

_ These are single~value estimates rather than range
estimates or probability distributions, The division
managers also submit projections of equipment needs and
of inventory build-up.. The assistant treasurer uses
this information, pius data he himself generates on
payfoll, raw material purchases, and so on, to derivé
the operating budget. During the budgetary year, he
prepares a comparison of ﬁhe actﬁél‘with the budgeﬁgd
figures month by ﬁonth, so ﬁhét,top_management and
divisional managers can all see how well the Eompany is
doing. The budgetary figures, ‘however, are nof chaﬁgéd

once they have been prepared.

The "Projected Income and Cash Flows" document in Figure
2 is in essence a combination income stateﬁent énd fund
statement. 'The top half of the statement reproduces

the data on income and expenditures from the operating
budget: the difference.is that here the figurés are more
aggregative, being for the company.as a whole, with nagl
divisional breakdown;. The bottom half is thelstandard

flow-of-funds document, which prdjects"for the management
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where it will obtain funds and where they will go.

Finally, the "Cash Flogg Statement'", Figure 3, is the
standard cash budgef giving receipts and disBursements
month by month for the next twelve months. Although
the "Operating'Budgetﬁ and_"Projected Income and Cash
Flows" are not update& during the fear, the company
does update its "Cash Flows Statemgnt"‘every thféé-
months. This hecessitates-the*éaleé department's
updating its sales”forécasté”QVErﬁ“tﬁfee months, since

the volume of sales determines how much the firm can
T

i

expect in the way of cash“receipté;,

The assistant treasurer was asked how he allows for -
uncerfainties‘in éreéaring‘the cash budget;>and‘replied
that he keeps. close watch on cash flows aﬁd knowg how

much the company should.be receiviné every day. He

also knows how'mucﬂ their cufrent_borrowings.are., If

"he sees that caéh is not coming in, he calls his customers,

watches the company's disbursements, and delays them out.

When asked how much cash he keeps on hand, he said,
"A very small amount”., He stated that when cash comes

in, it is used to pay off bank loans. The company repays

-
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the loans in weekly installments of‘$50,000 or $lQ0,000.
1f they have $20,000 or $30,000 cash they do not try fo
invest it, but ieavé it in théir bank account. Two ox

three months previous to the interview, the compény had

invested a good deal of excess cash in time securities.

Company B

Business. Company B emphasizes development of a line

of products of high téchnological'éontent. The company

has for some years been'prinﬁipally engaged in the

~development, manufacture, and sale of commercial gas

lasers, which represent the\core_of the product line of
their laser products division.  This division also

produces electro-optical and mechanical devices used

in conjunction with laser and electro-optical experi-

mentation and applications, and, as an adjunct to this
business, fabricates optical sﬁbstrates and applies thin
film coatings to precision opfics; An engineefing division
designs and produces -laser alignment systems for use iﬁ

the construction industry, and pfecision ranging lase;F
used for geodetié and diStanée measurements. A thirdhl
division produces electrbnic iﬁtegrators for the

automation of gas and liquid chromatographs used in

chemical analysis.
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The engineering division resulted from the compaqy's
1970 acquisition of a firm engaged in production and
sale of gas lasers for the construction industry.
The division producing elect:onic'integrators was

purchased from another corporation in 1971 for an un-

disclosed sum. A 1971 merger with a company manu-

facturing optiEal'accessories fqr'lasers and other
high-technology optical devices added the electro-obtics.
products and thin-film coating services to the

company's laser products division.

The company's income is almoét wholiy'derivedlfrom

gales and services at fiXed:priEés.v’It does not receive
significant incdme from reééatch and developmeﬁt contracts.
In the fiscal year ended Sepfeﬁbér 30, 1971, gas léser
products.accounted for approximately 53% pf the company's
sales. Optical products and thin-film coating services
accounted for apprpximatelj 20%,‘construction and:ranging
laser systems for 27%. No ome of the company's numerous
domestic and foreign customers accounted for more than.

2% of its overall revenues in the 1971 fiscaiiyear. Sdles
to the United States govérnﬁent.and government contractors

amounted to less than 10% of the year's total.
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" Budgeting Procedure. The budgeﬁing system in Company
B.is considerably mdre.comprehensive than that of

Company A. Not onl& does the system coﬁtain a greater
number of basic budgeting documents, the planning horizon
is longer (five years). The company uses detailed one-
year budgets for controlliﬁg current operations and
condensed fivé:year budgets for long-range planning.
The‘one—yeér Budgets are.brokén déwnimonth by moﬁfh,

whereas the five-year budget is broken down year.by year.

The basic budgetary‘docﬁments include the following:
‘ /

(1) Monthly Profit Plan (see Figure 4);
(2) TFive-Year Operating Forecast (Figure 5);
(3) Monthly Cash Flow Projection (Figure 6);

(4) TFive-Year Capital-Expenditure Program (Figure 7).

Of these four documents,.the most basic is the "M;nthly
Profit Plah",‘which; as the néme indicates, is essentially
a projected profit and loss statemeﬁt, month by month for
the coming year. Although thg fiscal year of this

company ends December 3lst, the.company contréller
receives the sales forecési (or sales‘suﬁ—budget) from

the marketing manager as early as October. With the

assistance of the production manager, the controller derives
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a pfoduction budget fram the sales figures, mak_mg allowances

for any planned change in the inventory.

~ From the production schedule, the controller derives the projected

| cost of goods sold month by month, which becomes the manufacturing
sub-budget. The other expense and incoﬁ{e classifications are

also each supported by a sub-budget,usually prepared by the

executive in charge (e.g. the marketing sub-budget by the

marketing manager, the engineering sub-budget by the product engineer,
and so on.). The "Monthly Profit Plan" results from the integration

of these sub-budgets by the contrql_ler. .

Besides this annual profit plan, the company prepares a projection
of the pmfit plan for the next five years. This is tIlle

"Five~Year Operating Forecast™. 'Ihe procedufe ié the same as

above, with the difference already mentioned that whéreas tﬁe annual
plan is divided into months, the longer-range plan is figured

by years. Also, some of the incame and expense facts are lumped
together in order to condense: the statérrent. This five~-year

plan is updaied every year. Naturally, the coming yeér‘s profit

plan is always the first year of the five-year plan.
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YICURE A . HONTRLY PROFIX PLAX FOR
_— ! FISCAL YEAR 19___, COMPANY B
Januazy . February. Hoxeh April  May fune July TAuguat " Septomdar October - Hovember Decender

CROSS SALZS
Less: Sales to Relatad Coo -

CROSS SALES TI0 CUSTOHERS
Less: Returns & Allovances
Outgoing Freight
Cash Discounts Alloved

RET SALES s
Cost of Coods Scld
Standard Cost
Hanufrg, Varisncas -
Total
Lesst Sales to Related Co.
Coat of Coods Sold

CROSS PROFIT .
Operating Expcenassi . ' . .
Harketing ' )
Prod, Planning&Shpg. . , ,
Ingioecering c .. . . . ’
Adoinistration ’
Allocated Corp.
Other (explain) .
Total Operating
Ixpenses

Incons from gperations
Other Incowme (expense):
Ioc., Inc. (shov Lotere .
co. peparate)
Int. Bxp. {(shov intare
co. secparate)
Rental Incone . . . .
Royalty Iocoms : ’ ’
Aoort. of Intangiblas " - .
Other ({(explain) . ' . )
Other Incone (expensa) . ' ' :
N - Net .
" Iocoma before Taxes on Incons
Fedaral & Stata Incona Taxes
NXT INCOHE

. KET INCOKE X NET SALES : . . .




FIGURE 5. -
| FIVE-YEAR OPERATING FORECAST

COMPANY B
Year 1 Year 2 Year 3 A 'Yeari4 Year 5
. Amt, % Amte % Amt, A Amt. A Amt.,

Gross Sales

Less: Sales to Related Co.-

Gross Sales to Customers . _ _ : . .
Less: Returns . - S .. L !
Freight ' ' - R BPCE ‘

Cash Discounts

Net Sales

Cost of Goods Sold _ o
Standard el
Less: Sales to Related Co..
Cost of Sales .

Gross Profit

Cperating Expenseé'

Income from Operations .
Other Income (Expehsé)

Income before Taxes - ' : C—

Federal & State Taxes

Net Income

61/




FICURE 6, . KOXTHLY CASH FLOW PROJECTION FOR

FISCAL YEAR 19__, COMPARY D

Jenuary  February

CASH PROVIDED PROM:

Income bafcre Income Tax
Depreciation

Anortiration of Intangibles
Other (explatin)

Other (explain)

Total Cash Provided

CASH USED FOR:s

Incone Tax Paymsants

Prior Year
Currant Year

Dividends
Property Additionss
Lacd & Bldgs.
Hachinsry & Equipment
Debt Retireament
Increase (Decrease) In
Inveatory e
Increase (Decrease) Ia
Receivablas
Other (explatn)
Other (explain)

Tocal Cash Used

Incrcasc(b&cz:nlc) in Cash

Cash = Beginning 'of Honth

Transfers fron {to) related
conpanies

Cesh « End of Honth

20/

Doceaber




FICURY 7,

PROJECT DESCRIPTION

Machinery % Zquipmont (liat
separately all projecte
over $10,000}):

Othar Profects funder T
$10,000 oach)

Sult Total

Land, Buildinze, eta,
(list separztely all
projecta aver $10,000):

Tatal

CASR REQUIREMINTS ~ Year I

Nachinery & Equipnant
Land, Buildingz, otc.

Totlf

1 L x
21
TIVE=YZAR CAPITAL EXPENDITURYE PROCRAM,
COMPANY D .
. .
Year 1 Yaar 2 Yaar 3 Yozy & Yoar S
January February *Haxch *April °° May”® J“F‘ July August . Septenber Octobar, Hovember Decembar
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The "Five-Year Capital—Expenditufé.Plan" is baséd

on the long-range sales forecast and its iﬁplicafions
for additional plant and equipment. Finally,.the
"Monthly Cash Flow Projection" is. the standardlstatement

of cash receipts and disbursements.

As in the case of Company A, the annual prbfit'piaﬁ‘is
used to gauge the operatiﬁg efficienéy of the §aiidﬁs
divisions éubmitting~the sub-budgets. Once the .profit
plan is submitted and approved-by_top management, it is
not changed. At the end quéach~ﬁbnth in the budgeting
year the controller collafes the.actual income and expense
figures with the budget figﬁres, £o tabulate comparisons. .
for the month and for the year tb-déte S0 thaﬁ each |
budget center knows exactly how ip is doing in rélatidn

to the original plan.

The only exception to this procedure is the caéh.budgét:
the controllér does not prebare a comparison here; and no
formal attempt is made to explain why the cash'balance.is
higher or lower than e#pected. The reasonAgiven for éhis
was that the inforﬁétion obtained would not be worth the
coét, since a full—time man would be required for the task.

This may be true. Perhaps another teason is that the cash
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budget does not represent an operating centef, whereas
in ﬁarketing, production, and.so forth, some bné person
can be held accountable for ﬁhe performance of the
division. Cash inflow and outflow largely represent a
convergence of décisions made in other centers. Yet
systematic comparisons of actual to projeéted'cash flows
might show hqw well or Badly forecgsts were belng made,
and indicate whether the deviations were inevitablé'or

not.

The financial executive'Was.aSkéd hoW he allows for un-
certainty in his forecasts, especially for the short-run
(one-year) operating budget, and in particular whether the
company makes any sensitivity tests to determine how the
budget would change in response fo sales' exéeeding or
falliﬁglbeloﬁ forecasts; The anéwérvwas that no sensifivity
tests are used, Like Company A, thé company uses only a
single set of figures, not range estimates or probaBility
distributioné, in‘making its-‘forecasts° The confroller
stated that the sales forecasts have been so reasonab;e
that although there may be month—to-ﬁonth error, the:;éarly
forecasts have provéd accufate'enough that no probabhilistic
analysis is necessary. On further discussiqn it became

clear that what he meant was that sales forecasts are B
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deliberately cautious, so that any error 1s usually
on the conservative side. In fact, the error has been

as high as ten percent in certain years.

The financial executive was also asked how.he decides

how much cash to kegpvonfhand, and héw he insﬁres that the
company has enough cash for unexpected needs. Again,

the executilive felt that this was not an important decision,
‘because the company has always beeh‘able to meet cash
paymentsz As it turnedfoﬁt, the.c9mpény has alwa&é kept'
anlexcéssively large amoﬁnt of cash én hand. 1Its balance
sﬁeet shows that teh perdént:df its assets are in the form
of cash and short-term ma?ketaﬁlé securities; This primafily
refiects the philosophy of the manégement: ‘the company |
is publicly owned, but dominéted by several financially
conservative individualg who happen to be on the ﬁanagement
team. The company has invested sgrplus cash in go&ernment'

securities, but has no well-conceived plan for optimizing

its short-term marketable securities portfolio.

Opportunities for Improvement

. What possible improvements cén we suggest in the budgeting
system in general and in cash budgefing_in particular for

companies A and B? There are three:
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(L) Al;hough both.companies are technology—oriented,
neither company has éomputerized its budgeting process.
Even in the largef compahy, the entire set of budgets is
prepared manually,; without computer assistance, by members
of the controller's office. 1In fact, fhe controller of
Company B confides that despite their starting as early

as Octobef, they have.a race-againét time to get the
entire set of reports ready by January. Also,'as
mentioned before,.the bﬁdgets.once prepared remain

unchanged for the year.

The controllgr indiCétedtﬁhat:if-ﬁhé bﬁdget weré com-

~ puterized so thaf 1ess.tiﬁé:andwéffort were needed in
its preparatioﬁ,.he WOuld;like:to see qﬁarterly or semi-
annual updating of the operating budget, especially when
there are changes in the fun&amental assumptions under-
lying it. TFor example: the company produces sevefa1>
different lines of products,Ahabing different profit
margins; if.thefproduct mix changes during the yéar so
that there is a méjor shift from the assumptions uéed

in preparing the original budget;‘the controller wouié 
like to see it reviéed. The first possible improvemént,
therefore, is to put the budget on the computer to

reduce the time and effort that goes into preparing it.



/26

(2) ﬁThe éecond area of possible improvement 1s 1n
allowance for;uncertaintiés in the budgets. In both
companies, the budgets are fixed, in that they>are
based on one set of numbers, wilth ho-attempﬁ.being made
to show how the budget would beAaffected by changes 1n
underlying conditions. In both A and B, the method
used seems to be to allow for uncertainty by building

a slack into the budgetary forecasts. Thaf‘ié,:Saies
ére forecast on a coﬁservative basis so that 1f there
is anuerror, it is likely to bé in actual salés exceed~
ing the budget, rather thaﬁ the oéher way groupd; ac;ugl
profif will be likely to exqéed bﬁdgeted pro%it. This

may be psychologically pleasing to the management, but

such a budget could easily result in operating inefficiency,’

since understatement of sales leads to understatement of
cash,accounts receivable, inventory, and plant and

equipment needed to support the sales.

A much more desirable way of taking cognlzance of un-
certainty in sales is to forecast a probability distribution
for sales and derive a separate set of budgets for eééh'

possible value of sales in the probability distribution.
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If the budgets are manually prepared, this multiplication of

budgets may not be feasible, but if the process is computerized,

time and cost will both be minimized.

(3) There is still another advantage to computerization: once

the budget is computerized, it is just as easy to test the
sensitivity of the budget to changes in other variables as in -

sales. The other variables which a company may wish to test

 for sensitivity of budget inclﬁde, e.g. change in accounts receivable,

chahge‘in inventory policy, and the effect of short-run and
lont-run fluctuations in sales. L /
II., A COMPUTERIZED CASH BUDGETING PROGRAM .

This section will use a hypothetical company to illustrate

how the cash budgeting procedure can be computerized.
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A Hypothetical Cash Budget 1

Applied Science, Inc., is a.medium—sized firm specializing
in the manufacture of electronic talking dolls which

deliver various messages. Because the dolls are especially
appropriate for gifts, the sales‘bf Applied Science tend ‘
to exhibit pronounced seasogal variations. The bulk of

the company;s revenue is derived from sales for.spééial
occasions such as.Christmas; Halioween, Thanksgiving, Eéstér,
and Valentine's Déy, .ThéICQmpany's sales, therefore,

tend to be 1owes£ in tﬁE séédnd quarter and highest in
the_fourth quarﬁer.of each &gar.ﬁ,Table 1 presents the

company's forecast of monthly sales for the next twelve

months.

The compény's busineés is reasonably profitable. On
every dollar of sales, the firm pays fifty cents in
production costs, with 25 cents going to labor, 12;5
cents to matérial, 6.25 cents to cash overhead, énd 6.25

to depreciation.

1 Adapted from the presentation of Fancycraft, Inc.,
in my prplication of Linear Programming to Short-Term

" Financial Decisions", Engineering Economisf, XITI

(Summer 1968), pp. 221241,
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The firm also incurs fixed éelling'and administrative
expenses of $70 per month, and pays 627 of its before-

tax profits into taxes and dividends.

Many factors determine the cash position of a firm:
collection on receivabies; cash sales, interest income
on securities, payments for materials, labor, and over-
head expenses, payments for taxes and dividends;’aha‘so
on. Cash is converted into inVentotyuwhich,-in‘turn,
becomes accounts receivable, finally to.return again as
cash. This circular fIOW'iS shbWﬁ~in Figure 8, where

arrows indicatevthe directiqn of flow. /

The sales forecast in Table 1 provides the basis for
deriving the company's cash budget for the next twelve
months (Table 2). For this budgét,.the following assump-
tions were made regarding payment schedules, terms of

sales, rate of capital expen&iture,‘and so on:

1. Applied Science, Inc., sells its products on terms
of "net 90", meaning that the full amount of a ﬂill
is due in 90 days.. January sales are collected in

April, Febrﬁary sales in May.
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The company maintains a production policy such
that its end-~of-month inventory is always équal

tO'fbrécasg sales for the next three months.

Labor and cash overhead are paid for in cash in .
the current month, while costs of materlals are

paid for on terms of '"net 90".

Selling andvédmihis;rative'expenses.are paild for
in cash once every ninety days, in January, April,.
July; and October. |

A /
Dividends and taxes are paid in March, June,

September, and December.

Sinking—fﬁnd payments of $20 must be made in

January and July.

The production department has two $100 items of
equipment on order, one to .be deliﬁered in January‘

and the other in June.

On December 31, the company's balance sheet shows

the following current assets and liabilities: cash,




Sale of fixed assets

‘ ' *Figure 8.
CIRCULAR FLOW OF CASH
Collections
Cash sales
Inventory
S
T . czg%
J : Depreciation
g
.Cash ‘ :
Receivables*W
Interest, R
Dividends,- A?lAzd
Taxes, SSets
Fringe benefits,
ete,

31



TABLE 1

TWELVE-MONTH SALES FORECAST FOR

APPLIED SCIENCE, INC,
Month Sales Month Sales
[}
January $183 Juiy $150
‘February 183 August 150
" March 183 September 150
April 83 October 250
May - 83 November 250
June 83 December 250

e/
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MANUALLY~-DERIVED ONE~YEAR CASH BUDGET

Item

Receipts due to operntions:
Accounts receivable

Disbursements due to operations- .
Payments for purchases of materials
Labor and cash overhead

Selling and administrative expenses

Net cash flow due “c cperations

Change in minimum operating cash balance

Other.cash-requirements:
Dividends and taxes
Sinking fund
Purchase of plates

Total cash requirement foxr period .-
(before- interest payments and
receipts) ’

Cumulative cash requirement

(before interest payments and
recelpts)

* Key assumotions.

FOR APPLIED SCIENCE, INC. Table 2.
Jan. - Feb. Mar. Apr.' May June .July Aug. Sept. Oct.
200 - 200 200 183 183 183 83 83 83 150
.23 , 23 23 - 10 . 10 0 . 18 -18 18 31

25" 25 25 47 47, 41 78 78 78 57
210 ° 210 210 210
(58)° 152 152 . (84) 126 126. (223) (13) (13)  (148)
28 0. (54) 54 0 (1e3) 193 0 (118) 118

0 0 (25) 0 0 (25) 0 0 - (25) 0
(200 0 0 o "0 0 (200 0 0 0
(100)° 0 0 0 0 (100) o 0 0 0
S(150) 152 73 (30) '126 (192)  (50) (43) (L56) (30
“(150) 2° 75 45 171 (21) 184) {240)  (270)

Nov.
150
31
57

62 .

0
0
0
0

' 62

33

Dec.

150

31
57

62

(30)

(25)

(208) (201)

(a) The company's production in any month is always equal to the forecast sales three months hence.

(b) The company has an initial cash balance of $58 and follows a policy of maintaining its month-end
cash balance equal to $30 or the net drain during the following month, whichever is larger.

{c) Sales, made on terms of "net 90," equaled $200 monthly during the final quarter of the preceding

year.

#% Tn lines 5 to 11, bracketed figures denote .cash requirements which need to be financed.
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$58; accounts receivable, $600; inventories,
$300; accounts payable, $69; accrued expenses,‘

$210.

The company maintains its month-end cash balance
at $30, or the net drain during the following

month, whichever is larger.

Borrowing transactions and interest and principal

repayments occur onlybat the beginning of each

During the last quérter of the preceding year,

the comfany had monthly sales of $200.

A Computerized Cash Budgeting Program

The cash budget in Table 2 was derived manually witﬁout

the assistance of a computer. This section presents a

computer program which will automate the procedure, thus

saving a great deal of time and effort. The cash budget

progfam given in Appendix A calculates and preéents a

cash budget based on forecast sales and expenditures

lduring a one-~year planning period. It also presents anal-

ogous cash budgets for cases where all sa

}I

les are a certain
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percentage above or below the forecasts,

Definition of Variables

The budget in the computer program is calculated using

the following definitions of wvariables:

FSALES (I)

AFACT (J)

SALES (1)

L]

°

FSALES (1), FSALES (2), and FSALES(3)
are the sales for the'last three months
of the previous.year. FSALES (I +3) is
the original fbrecast value of the sales
in the iEh.month'of the coming.year°

the jzh-percentage by which the values in

FSALES are to be raised or lowered

the adjusted forecast sales; for the

first budget ﬁresented SALES (I) is identical
to FSALES(I); for the next, .

SALES (I) = FSALES(I).*(l.O+AFACT('l)/1.00.0);
for the next, | ‘

SALES(I) = FSALES(I)*(l.O—AFACT(l)/lOO.Q);
for the next,

SALES (I) = FSALES(I)#*(L.0+AFACT(2)/100.0);

and so on.
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PRML o e the percentage of present saleé which
must be paid for materials now |
PLCO .o tﬁe percentage of sales three months ahead
which must. be paidvforAlabor and cash
overhead now |
SAE. o us selling and administrétivé expenses
ASAE(I)... - selling‘and administrative expenses for
| the iEE month (equals SAE in thé first
.mgnth of éach‘quarter, zero otherwise)
DVT oo dividends and'taxes
ADVT(I) ‘dividends énd taxes forAthe 158 ponen
V(equals DVT i# ﬁhe~third month of each
quartgr,_zero-othéfWise)
SKF e " ginking fund
ASKF(I).,f sinking fund.costs in the i—t-~11 month

(equals SKF in January and July, zero

otherwise)
PLT asc equipment items
APLT(I)... equipment costs in the i1:-~11 month (equals

PLT in January and June, zero otherwise)

For each month,the computer calculates the following:
TSD(I) ;., total surplus or deficit in theviﬁh month,

1.e., TSD(I)=SALES(I)-.01*PRML*SALES (I+3)




CsSD(I) .

Input.
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-.01*PLCO*SALES (I+6)-ASAE(I)~ADVT(I)

=ASKF(I)~-APLT(I)

o cumulative surplus or deficit for months
up to and including the’iEB'month, i.e.,
I‘
CSD(I) = 3y TSD(J)
‘ : J=1

To implement the brpgram, one should input data as

follows:

CARD 2

CARD 3

CARD 4

Format: (2x,

Variables:

Format: (2%,

Variables:

Format: (2x,

Variables:

Format: (2x,

CARD 1 Variables: FSALES(1), FSALES(2), ...FSALES(9)

1

9F8.1) | | o

FSALES(10), FSALES(L1),...FSALES(18)

9F¥8.1)

PRML, PLCO, SAE, DVT, SKF, PLT

9F8.1)

AFACT (1), w..,AFACT(4)

9F¥8.1)
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For example :

10. 20. 30. 40. . o " CARD 4
12.5 31.25 210.0 25.0 20.0 .100.0 CARD 3
150.0 150.0 150.0 250.0 250.0 250.0 183.0 183.0 183.0

| ; CARD 2
200.0 200.0. 200.0 183.0 183.0 ~183.0 83.0 83.0 83.0

A CARD 1

Qutput.

The basic block of output qu this program is as

shown in Table 3. Note«thaf'this budget diffefs from
that given in Table 2 in that we have mu;tipliéd the
sales forecast by a factor of 0.60. The‘row titled
"Collection" contains the sales for the month three
months before. This basic'block of output 1s repeated
for the cases where the original forecasts are multiplied

AFACT (1) AFACT (1)

by factors of (1+ 100 ), (1- 100 ) et;.

IIT, SENSITIVITY ANALYSIS -

As ‘already pointed out, computerized budge%iﬁg enables

a firm to prepare its budgets with only a fractiom of
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the time and effort needed to prepare the budgets
manually. This saviﬁg in time and effort will énable
the firm to experiment with different sets of assump-
tions in prepariﬁg their budgets. Sucﬁ experimentation
would otherwise be too costly. This section will show
how the computérized cash budget of Applied Science, Inc.,
can be‘readiLy adapted to analysis of the cash flow im-
pact of H (15 a change in accounts receivable policys
(2) % change in inventory policy; and
(3) an upward trend in sales.
Section IV will demonstrate analysis of the impact of

a business recession of uncertain intensity.

""A New Accounts Receivable Policy

The cash budget of Applied Science sho?n in Table 2

18 based on the assumption that the cdmpany sells its
products on terms of net 90. Should the company contem-
plate changing its credit terms to net 30 at tﬁe beginning
of the next yéar (Year 2), what would be the effect of

this chahge on cash flows?




TABLZ 3,

In this budget the o:iginnl‘!oracnltl have

LINE ITEH

NV .

S;LES YOR YHE LAST THREZ XONTES OFY THE YEAR WERE TAKEX TO BE 150.0

COLLECTIONW
HATERIALS

LABOR & CASH OVERREAD
SELLING & ADMINISTRATIVE EXPENSES
DIVIDENDS & TAXES

SLNKING FURD
PLATES

TOTAL SURPLUS

CUKULATIVZ SURPLDS

A COMPUTER-GENERATED CASH BUDGET
FOR APPLIED SCIENCE, INC,

baen multiplied by & Zactor of 0,60

JAY

+ 200.0

13.7°

15.6
210,0
0,0
20.0

100,0 -

. -159-34 .
-159.3"

7ED

HAR

200.0

145.7 .
157.1

APR .

109.8 .
6.2 .

28.1
210.0
0.0
0.0
0.0

«134.,6
22.6

HAY

75.4
88.0

SALES YOR THE FIRST THREE HORTHS OF THE FOLLOWING YEAR WERZ TAKEN TO BE 105.8

_~PA}HE¥T FORX HMATZRIALS IS 12.5 PERCENT OF PRESENT SALZS
LABOR AKD CASH OVEZREEAD IS 31,3 ZPERCENT OPF SALES THREE HOHTHE ABEAD

»
o

© JUNR

-
N O

»
COULOmOY
“ e ® e 00

CO0OOoOOrHMN®D

~49,6
48.5

150.0 150.0
109.8

JULY

49.8
1%.3
46,9
210,0
0.0
20,0
0.0

-238.3
5189.8° =198:2 ~231.5 -

69.8

-8.3

S5EPT

=33.3

0CcT

36.9

=367.6

DEC

11.8
=355.7

40
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To simplify the analysils, let ué suppose that.thg

change 1s industry-wide, so thaﬁ the effect'on sales
will be minimal and may be negleqted. The following
schematic presentation (Table 4) gives a visual
indication of the impact on cash fléW‘of a shift from
net 90 to net 30 occurring on January 1, Year 2.

The annual salés in each of the three years equal $1998,
'The collection in Year 1 is alsb $1998, since we assume
that £he change in credit terms does not occur until

the beginning of Year 2. The change will not affect
collections from sales in Yéaf 1, so in Year 2 the
company will receive $250 per month‘in January, February,
aﬁd March from sales in Octbber, November, and December

of Year 1.

The net-30-day policy will speed up collections on sales
made in Year 2 and thereafter: sales of $183 in Jaﬁuary,
February, and March will be collected in February, March,
and April respectively, salés of $83 per month in April,
May, and June will be collected in May, June, and July;.
and so on. The result will be that in Year 2, the trans-

ition year, the company will collect fourteen months'

)

=4
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worth of sales ($2498); The shift in credit

policy from net 90 to net 30 will thérefore creafe"
a once-for-all bulge in collections. After the
transifion effect has been felt, the coilections will
return to the $1998 level, and will remain at that
level unless sales change or the company shifts its

credit terms again,

Table 5 shows thevoutput from our computérized cash

budget program for Year 2 with incorporation of the

neﬁ net-30~days creditAterms; fb'ﬁake the example

more realistic, we have included the following

assumptions: ‘

(1) that the company gives a cash discount of 1.5% if
the customer pays on or before the expiration of
thirty days from the dafe of the invoice;

(2) that sixty percent of the customers take the dis-

"count, and the ofher.fo¥ti percent pay at‘the.end

of ninety days.

A New Inventory Policy

The cash budget of Applied Science in Table 2 is based
: , \

on the assumption that the company produces'each month -




TABLE 4.

Net 90

Net 30
Starting
Jan 1,
Year 2

Net 30
Starting
Jan 1,
Year 2

IMPACT ON CASH FIOW OF A SHIFT IN

CREDIT TERMS FROM NET 90 TO NET 30

Collections on Accounts Receivable

Year 1
JAN __FFB_ . MAR _ APR _ MAY  JUNE _ JULY __ AUG _SEPT _OCT  NOV__ DEC
250 250 250 183 183 183 83 83 83 150 150 ‘150
Year 2
JIN _FEB __ MAR ' APR _ VAY  JUNE  JULY _ AUG SEPT  OCT  NOV _ DEC
250 250 250
183 183 183 83 . 83 83 150 150 150 250 = 250
: Year 3
JAN _FEB _ MAR APR  MAY  JUNE _ JULY _ AUG SEPT OCT MOV DEC
183 183 183 83 83 83 150 150 150 250 250

250

%74
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what it ekpecté to sell three months hence. -Thig
schedule of production may not be the optimal, because
while it minimizes the level of'physicgl inventory
which the company has to carry, it.increases fhe‘
frequency of start-up. A theory of optimal production
séheduling is nof within the scope of this péper: let
us merely suppose that the company choosés to produée
every other month{ each month producing tﬁo ménths'
expected sales. ToAbe specific, the firm will

produce in January for March and April, in March for
May and June, and so on."EVefythihg.else will remain
the same as in_fhe original model:"maferial costs
equal 12.5% of production, Péyable in ninety.days;
labor and cash bverhead_équal 31@25% of production,
payable in the same monthj production sales are made
on terms of net 90 days, and sinking funds, dividends
and taxes, and selling and administrative expenses
also r:main the same. The qﬁgs;ion, fheﬂ, is how ﬁill
tbe new production schedule and the resulting change
in inyen;ory—level policy affect the cash flows of thg »

company?
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1
14
15

16
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TABLE 3,

A COHPUTER-GENERATED CASH BUDGZT INCORPORATIYG

. A CHEANGEZ IN CREDIT TERMS ¥ROH RET 90 TO KET 30

P& 349

COLLECTION
HATERIALS

LABOR AND CASH OVERHEAD .

SELLINC AND ADHINISTRATIVZ RXPRNSLS
DIVIDENDS AXD TAXES

SINXING FOUXD

PLATES

TOTAL SURPLUS

CUHULATIVE SURPLUS

INVENTORY CRARCZ

CCHULATIVE TUVENTORY CEARGE
AVERACE INVENTORY CHANGE

RECEIVAZLES CHANCE
CUMULATIVE RCCEIYVADLES CHANGY
AYERAGE RECEIVABLES CHANGX

ACCOUNTS PAYABLE CRANCE
CUMULATIVE PAYABLE CHANGE
AVERAGE AGGOUKTIS PAYABLE

DATA FOR TEAR 1

7ED

358.2
22.9
25.9

0.0
g.0
0.0
OIO

*309,3
180.5 °

~100.0
~200.0

108.2
108,2

C e12.5
-25,0°

HAR AZR .

+358.2 }31.&

22.9 10.4
25.5 46.9
0.0 210.0
22.2 0.0
0.0 0.0
0.0 0.0

287.1  =85.9
467.7  381.8
=100.0. 67,0
~300.0 "=233,0

108.2  -=1.%
21643 '214,7

-12.5 8e
=37.5  229.

JUNHR

122.3
10.4
46.9
0.0
22,2
0.0

100.0

-57.2.
389.6

67.0

~99.0"

“60.7
93,2

82,3 «121.8
18.8 10.3
78.1 78.1
210.0 0.0
. 0,0 22.2
20.0 ‘0.0
0,0 0.0
~244,6 2.8
L1449 172.7
100,0 100.0.
Lo 201,0
=0.7 33.8
. 92,4 170.1
12,5 ‘12.5
0.1, 25.1

_JuLy T "AvG 2PY



TABLE 5 cont,

DATA YOR YZAR 2°

-41.8
44,1

. =125
=25.0 -

LINZ ITZH : JAN
1 coLLEZCTION 247.7
2 HATZRIALS ) 22.9
3 "LAZOX & CASH OVERHEAD 25,9
4 SILLING & ADHINISTRATIVE ZXPZHEXS 210.0
5 DIVIDENDS AND TAXES 0.0
6 SINKING FPONL ©20.0
7 PLATES ) 100.0
8 TOTAL SURPLUS ) «131.2
9  CUMULATIVE SURPLUS ' T e
10 INVENTORY CHANCEZ ~100.,0
11 CPHULATIVE IHVENTIORY CRANGE ) =100,0
12 AVERACY INVENTORY CEANCE o - 0.0
13-  RECEIVARLES CHANCE - N =2,3
14 CUMULATIVE RECEIVABLES CHANG® . . =23
15 AVERACE RECEIVABLES CHANCE (O P B
16 ACCOURTS PATABLE CHANGE’ C L e12,5
17 CUMULATIVE ACCOUNTS PAYARLE CHANGE -12.5
18 AVERACE ACCOURTS PAYAELEZ CHANCE 0.0

-41,.8
=85.9

=12.3
=375

SALEZS TOR THE LAST THREE HOMTES OF THX YEZAR WERE TAXEH TO 22

SALES FOR THE FIRST THREXZ MONTHES OF THE FOLLOWING YEAR WERZ IA’!H I0 3% 183.0
* PATMENT FOR MATERIALS IS 2.5 PERCENT OY PRODUCTION
- LADOX ARD CASY OYERUEAD IS5 J1.3 PERCENT OF PRODUCTION

87,0
«233.0

-1,6

=87.6

© B4
=29.1

230,0

HAY

=560,7
«1l48.3

8.4
=20,.8

250.0

JUHZ

. 122,3

10.4
46.9
0.0
2242
0.0

1 100.0

=57.2
87.3

67.0
-94.0

“60.7

-209.1

3.4
"1206_,

© 250.0

183.0

JuLY~

82.3

18.8

78,1
210.0
0.0
20.0
0.0

-244.6
-157.3

100.0
1.0

183.0

78,1 78.1
0.0 0.0
0,0 22.2
0.0 0.0
0.0 0.0

25.0 2.8

=132,3 =125.6

100.0 100.0
101.0 201.0

.38.,8  38.8
-171,0 =132.1

=14

=133.35

1ov

L6

DXC

207.7
31433
57.2

0.0
2202
0.0
0.0

97.1
~§2.9

=67.0
Olo

8747
-15.0
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The output of the computerized cash budget in

Table 6 provides the answer to this question.

Several salient aspects of this budget need

polnting out:

(1)

(2)

The cumulative cash surplus remains at $200

for the year, as before. This 1is as it should
be, because we are changing only the production
schedulé, not the level of sales or production.
The firm collects the.same amount of cash for
sales, incurrihg the same aggregate cash ex-

/
penditures for labor and materials.

The only cﬁangé 1s in the timing of the.cash
expenditures. Under the new policy, outlays in
the month of production will be larger than
before because the firm will be producing two
months® supply,. During these moﬁths, therefoﬁeg
the net cash flow will be more negative or less
positlve than otherwise. ﬁuring the month.of

no production, there will be less outlay; con-
sequently the net éash flow will be more positive

or less mnegative.
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Scheduling production once every two months

is, of course, only one possibility. The firm
.may schedule 1t once every three months or

every four months. The impact on cash flow in
these cases will follow the same pattermn. Total
cunulative cash flow for the year will not be
affected, but_within the year theré will be
greater fluctuations in cash balance due to
bunching of paymehts. Also, as productibns are
bunched, the firm will be carrying a higher
average level of inventory during‘the year. The
computer program is written in such a. way aé to

bring this out explicitlY,

An Upward Trend in Sales

Many firms have found fhat as thelr sales rise,’

thelr cash position deteriorates, at least in the

short run. The reason for this is that rising

sales, 1f made on credit, will result in an increase

in collections only after a time lag; while as sales.f~.

c¢limb, the firm must cecrry larger inventory and

3




TABLE 6. A COXPUTLR-GENERATED CASK BUDGET
FOR A CKAKGE IN INVENTORY POLICY
LIXEZ  1TZM : AN 7ED
1 COLLECTION 200.0  200,0
2 HATERIALS 0.0 . 45,8
3 LABOR & CASR OVERREAD 83.1 0.0
4 SELLING & ADHINISTRATIVE EXPENSZS. 210.0 0.0
3 DIVIDINDS AND TAXES L 0.0 0.0
6 . SIKXING FUND 20.0 0.0
7 PLATES 100,0 0.0
8 TOTAL SURPLUS «213.1  154.3
9 CUMULATIVE SURPLUS «213.1  =58,9
10 ILVEETORY CHAKCE 83,0 =183.0
11 CUMULATIVE INVINTORY CBANCE . 83,0 =100.0
‘12 AVERAGE INVENTORY CHANGE £ 10.0
13 RECEIVABLES CHANGE «17.0  =17.0
14 CUNMULATIVE KECEIVABLES CUANCE *17.0 ¢ =34,0
15 AVERAGE RECEIVABLES CHANGCE 12,5
16 ACCOUKTS PAYABLE CHANCE 33,3 =45,
17 CUHULATIVE. ACCOUNTS PAYABLE CRANGE 33,3 . ~12,5

18 AVERACE ACCOUNTS PAYABLE CHANCE 0.0

SALES TOR TINZ LAST THREE MONTHS OFY THZ YEAR WERE TAXEN TO BE 250.0 250.0
SALES FOR THE FIRST THREZ HONTHKS 'OF THE FOLLOWING YEAR WERE TAXEN TO 32 183.C

PAYHENT FOR HATERIALS IS 12.5 PERCENT OF PRODUCTIOR
LABOR AND CASK OVERHEZAD IS

~17.0
=11750

=17.0
=51.0

20,8
8e3

31.3 PERCENT OF PRODUCTION

JARR

4,0
-43.0
~200.0

«100,0
~151.0

=33.3
25,0

250.0

JuLzy

83.0
0.0
125.0
210.0
0.0
20.0
0.0

~272.0
=141.6
250.0
184.0

67.0
=284.0

50.0
41.8

183.0 183.0

‘AUG

o

COOCOoOONNW
« 8 e o s 0 8

CoOOOOGWmO

ol
Ao
w

-%6.1
-150.0
34.0

67.0
=217.0

gZPT

o

oOowmoo DL
IR

»
w

»
COO0OOWOoOo

-38.3
-194.4

350.0

384.0°

67.0
=150.0

62.3

66.8 -

~110.0

. =304.4.

-250,0
134.0

1a0.0
=50.0

=50.0
16,8
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Cits productive capacity.

facilities. As sales rise in Years 2 and 3 the company's cash
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extend more credit. Liquidity will be reduced even nore if,

in order to meet its expanding sales, the company must e:kpand‘

The éutput of the conputer:i:zed cash budget in Table 7 provides
an explanation'of the relation between expanding sales and
decreasing liquidity described above. The company is now
assumed to have in Year 1 sales of $1800, divided equally
among the twelve months. Starting in Year 2, salés rise to
an even annual rate of $2400 (i.é. $200' per month) Labor and
cash overhead and material costs rerﬁain the same percentage
of production costs as pefore, but material costs ai:ev now
assumed to be payable, 1ike labor- and cash overhead, in-

cash at the time of purché_lse. -Tax and aividends are now 60%
of taxable income. The company spends $120 on replacement
every year, but as sales clinb to-$200 per month, it must

also spend $200 yeariy in Years 2 and 3 for expanding its physical

position will actually deteriorate, for the reasons mentioned

above,




A COMPUTER-CENERATED CASH BUDCET
POX AN UTWARLD THREND IN SALES

TALLE 7,
SALES COLLYCTIONS  LABOR HATERIAL

1 150.00 150,00 46,88 18.75
2 150.00 156.00 46.88 18.75
3 150,00 150.00 46.88 18.75
4 1:0.00 150.00 46,08 *18.75
S 150.00 150.00 46.88 18.75
6 150.00 150.00 46.88 18,75
7 150.00 150.00 46,88 18,75
g 150.00 150.00 46,88 18,75
9 150.00 150.00 V46,68 18.75
10 150.00 *150.00 46,88 18.75
11 150.00 150.00 46,80 18,75
12 150,00 150.00 46488 18,75
13 200,00 150.00 62,50 25,00
14 200,00 150,00 62,50 25.00
15 200.00 150,00 -~ 62,50 25700
16 200.00 200,00 62,50 25,00
37 200.60 200.00 62450 25,00
12 200,00 . 200,00 . 62.50 25,00
%9 200,00 200,00 62.50 25,00
20 200,00  200.00 62.50  25.00°
21 200.C0 200,00 62,50 25.00
22 200.00 200.00 62,50 25,00
23 200,00 200. 00 62,50 25,00
24 200,00 200,00 62,50 25,00

TAX

3,00,
3.00
3,00
-3.00
3.00
3,00
3.00
3,00
3.00
3.00
3,00
3.00

18.00
18,00
18.00
18,00,
18.00
18.00
18.00
18,00
18,00
18,00
18,00
18,00

YEAR 3

BELLING AND* CAPITAL

ADHINISTRATIVE  EXPENDITURES

ZXPENSES
70.00 320,00
70.00 0,00
70.00 6,00
70,00 0,00
70.00, . 0.00
70,00 -~ 0,00
70.00 0,00
70,00 0.00
70,00 0.00
70,00 0.00
70.00 0.00
70.00 . " 0,60

- AYERAGE YALUES
TEAR 2° o

70.00 320,00
70,00 : 0.00
70.00 0,00
70.00 0,00
70,00 0,00
70.00 0,00
70.00 . 0,00
70.00 0.00
70,00 0,00
70.00 6,00
70.00 0.00
70.00 0,00

AVERACE VALUES

FLOV

casm A!nvznrox!_ixAzuvznron!)'szczxvxnnxs E(AXECEIVABLES) AA

51

CCOUNTS £(AACCOUNTS

ZAYABLE { PAYAILE)

~308.63 0,00 ° 0.00 0.0
ot S S A I S
©011.38 0.00 0,00 0,00 0.00 0,00 0.00
11.38 0.00 0.00 . 0.00 0,00 0.00 0.00
11.38  0.00 0.00 0.00 0,00 0.00 0,00
11.38 - 0.00 0.00 0.00 0.00 0. 00 0.00
11,38. 0,00 0.00 0.00 0.00 0.00 0.00
11,38 0.00 0.00 0.00 0. 60 .00 0.00
21.38 0,00 0,00 0.00 0.00 0.00 9.00
11.38 0.00 0.00 * 0.00 o'oo 0.00 0.00
-3.38 - 0.00 0.00 0.00 0,00 0.00 0.00
1-35' 0.00 . 6.00 0.00 0.00 0,00 0,00

0,00 0.00 0.00
=345,50 0,00, 0.00 50.00 - $0.00 $.00 0.00
. =25.50 0.00 - 0.00 50.00 200.00 B.00 0,00
“25.50 0.00 0.00 50,00 150.00 0.00 0,00
244,50 0.00 0.00 0,00 150,00 0.00 0,00
24,50 0.00 0,00 0.00 150,00 0,00 0,00
24,50 0.00 0.00 0.00 150,00 0,00 0,00
24,50 0,00 0,00 0.00 150.00 0,00 0.00
24,50 0.00 0.00 0.00 150.00 0.00 0.00
24,50 0.00 0.00 0.00 350.00 0.00 0.00
24,50 0.00" 0.00 0.00 150,00 0,00 0.00
24,50 0.00 0.00 0,00 150,00 0.00 0.00
24,50 0,00 0,00 0.00 150,00 0,00 0.00
0.00 0.00

12.50



23
26
27
28
29
30
31
32
3
34
35
36

TABLE 7 cont.

— e e e

SALES COLLECTIONS LABOR MATERIAL
200,00 200,00 62,50 23.00
200,00 200,00 62,50 25.00
200,00 200,00 62,50 25.00
200,00 200.00 62.50 25.00
200,00 200,00 62.50 25,00
200.00 200.00 62.50 25,00
200,00 200,00 62,50 - 25,00
200,00 200,00 62,50 25,00
200,00 200,00 62,50 25,00
200,00 200,00 62,50 25.00
200,00 200,00 62.50 25,00
200,00 200.00 62,50 25,00

IXAR D

TAX

18.00
18,00
18.00

. 18,00

18,00
18,00
16,00
18,00
18,00
18,00
18.00
18,00

SELLING AND

ADHINISTRATIVE EXPENDLTURKS

CAPITAL

PAPENSES
70.00 -+ 320,00
70,00 00,00
70,00 0,00
70.00 0.00
70,00 0.00.
70,00 0.00°
70.00 0.00
70.00 0,00
70.00 J 0.00
70,00 0,00 -

- 70,00 T 0,00 |
. ©'70.00 0,00

AVERACE VALUZS

52

:gigg | AINVENTORY £(AINVENTORT) ARXCEIVAILES £(AXECEIVADLES) 4 ACCOUNTS £(4ACCOUNTS

. PATABLY YAYANLX )
-2;::33' g.gg 0,00 0.00 0.00 0.00 0,00
2450 0-00 0.00 0.00 0,00 0.00 " 0,00
24. 50 O.OO 0.00 G.00 0.00 0.00 0,00
24,50 0.00 g'gg g‘gg g.go 0108 o.08

2 . . .00 0.00 .
22‘22/ g.gg 0,00 0.00 0.00 0.00 g.gg
2idse e 0.00 0.00 0.00 0.00 0.00
2¢.50 0.00 0.00 0.00 0.00 0.00 0.00
24.30 .00 0.00 0.00 0.00 0.00 0.00
(2430 0,00 0,00 0.00 0.00 0.00 0.00
24.30 0.00 0,00 0.00 0.00 0.00 0.00
. 00 0.00 0.00 0.00. 0.00 0.2
0.00. 0.00 '

0.00
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SIMULATING A BUSINESS RECESSION

[ .
This section presents an example of the use of
computer simulation to determine a firm's.risk of

cash insolvency during a recession. "Simulation"

means simply éxperimentation on a mathematical

model of theﬁﬂecision—méking~situationlperfofmed
in order to evaluate the merits of élternatiQe
finanéial decisidns° The mathematical model for
this'experiment consists of an equation which
computes the net effect whicﬁ a'feéession migHt
have on a firm's3césh infléﬁsiénd.ﬁutflows. We
shall apply fhé eqﬁéfion_to é:siméle exaﬁplé

and show how the same énal&ticai_fesults éan also‘

be obtained through simulatibn on a computer.

' The'Mddel.

The model used below to determine a firm's risk

of cash insolvency in the event of a recession
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: 2
was initlally constructed by Gordon Donaldson.

-A recession has the effect of causing sales to
decline and the average collection period on
recelvables to rise. Both these changes are of
uncertain dimension, but the management is
assumed to be able to specify the distribution of
their probabiiities during the recession. It is
also recognized that not all cash outflows are .
‘of equal priority for maintaining a firm's solvency.
For examplé, if a firm is Shoftﬁo#'casﬁ, it canq
easily postpone dividend payments; major capital
expenditures, and so on withoutArisking or preci-
pifating insolvency. In préditting é firm's
solvency position, these are discretionary cash

expenditures.,

2 The discussion in this section is based in part

on Gordon Donaldson, Corporate Debt Capacity .(Boston:

-Harvard Business School, 1961), Appendix B, pp.274-284;

James C.T. Mao, Quantitative Analysis of Financial

Decisions, (London: Collier MacMillan Ltd., 1969);'
chs, 11 & 1l4; James C.T. Mao, "Essentials of Computer

Simulation", Financial Executive, XXXV(October 1967)

PP. 55-62.
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There are, however, other types of cash expenditﬁres
vhich must be made if the firm is to remain in
business. These mandatory cash expenditures would
include such.items~as interest payments, taxes, and
manufacturing, selling and administrgtive expenses
needed to maintain sales. Since our concern 1s with
the risk of insolvency, only the mandatory cash outlays
are considefed in the follo&ing equation for qali |
culating the firﬁ's~cash bélance at the end of a

recession; all receipts are of course considered.
K, represents the firm's cash balance at the end of
the recession.  Assuming that all of the firm's

maturing debt can be succéssfully refunded at maturity,

Kl is given by the expression:

~ ' ~ : ~ -~
K = K +- C - (V+F+ 1+ T)
1 0 o _ _
Ending - Beginning Inflow Outflow
Balance Balance
where :
K stands for the cash balance at the onset of the

0

recession, C for collections on accounts receivable
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3
during the recession, V for total variable cash

expenses (excluding taxes) during the recession, F
for total fixed cash expenses (excluding interest),
I for total interest payment, and T for total tax pay-
ments. Since sales volume is avrandom variable, so

are C, V, T and K thek,indicates‘randoﬁ variables

l:

as distinguished from constants.

If the probability distribution of the recession
sales and collection period are known, we can calculate
the probability that the firm's fina1 cash balance

1

as the firm's risk of'cash‘iﬁ801Venéy.

K, will be negative. This probability will be designated

P

3 C=38 xm-i-S1 [a = m —&an]

pre-recession daily sales

3
=
®
3]
o
n
o]
it

S, = daily sales during the recession

n = length of recession in days

m = pre-recession average collection period?
measured in days .

&m = increése in average c§llection perilod

during the recession, measured in days
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Analytical Solution 4

To demonstrate use of the model as a basis of
gsimulation, a simple numerical example will be

used. We assume‘that_the firm has an initial cash

‘balance of $26, dalily fixed cash expenses’' of 40¢,

daily fixed non-cash expenses of 4.17¢, normal daiiy
sales of $1, a normal collection:périod of thirty
days, and a ratio of. .3 between variable cash expenses
and sales. fhe probabilities that in a recession
dgily‘sales wili equal‘80¢,'70¢,i60¢, and 50¢ are
el, .4, .4, and .1 respectivglyﬂz;Thé probabilities
are .5, .2, .2, and .1 thatfthé.average collection
period will lengthen'by lO, 20, 30, and 40 da&s
respectively if daily sales in the recession are
80¢; fdr daily sales of 70¢ the éoffespondiné pro-
babilities are .4, .3, ..2, and ,1§'Ebr daily sales
of 60¢, .1, .2, .3, and .4; for daily sales of 50¢,
mi, 02, .2, and. .5. The firm is fufther assumed to
have a debt of $197 in its>capital structure, with

interest payable at 8.887 per year; tax on net

4 Based on Mao, Quantative Analysis of Business

Decisions, pp. 452-456.
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corporate income is given as 50%. Given this data,
what is the probability that the firm will become

insolvent if hit by a recession of 360 days?

To answer this question, we first form the joint
B i

probability distribution of recession sales and-
recession coilegtion period (Table é). The probabilities
in this table are obtained by multiplying the pfob;bility
of a given sales by the conditional probability of a
given'éollection period. Thus,.during the recession,
there is a prbbability‘of~;l that:sales.wiii equal 80¢.
Given sales of 80¢, the.conditional probability is

.5 that the collectionApériqd:Will lengthen by ten

days. We assuﬁé for simplicity that thé two events

are statistically independent, so that the probabiiity

of their joint océunance is the préduct of their |
individuai prqbabilitiés: in this casé, L x ;5; or
simply ,05.. For this sales ievel apd collectioﬁlpériod,'

the company will have a cash balance at the end of the

recession of $51.55, calculated as follows



TABLE 8.

JOINT PROBABILITY DISTRIBUTION OF RECESSION
SALES AND RECESSION COLLECTION PERIOD

NC

REASE IN
OLLECTION

16 DAYS 20  DAYS 30 DAYS 40 DAYS

SALES TOTAL
80¢ .05 .02 .02 Lol .10
70¢ .16 .12 .08 .04 .40
60c . .04 .08 .12 .16 40
50¢ L 501' 5'02 102 005 ) -10

Total .26 .24 Y .26 1.00

65/

e e emme asm AR g



/60
Ne

K = $§26 .(beginning cash Balanse)

‘ 4+ $1 x 30 _ (collection on pre-recession sales)
+ $0.80 x (360-40) (collection on post-recession sales)
- $0.80 x 560 X .3 (variable cash exﬁenses)
= $0.40 x 360 (fixed cash expenses)‘

- $197 x .08881 | (interest expense) |
= .5 x [$.8 x 360 x .7 ~($0.40 x 360 + $0.0417 x 360
+ $17.50) 1] (incsme tax) |

= §$51.55 (ending cash balance)

In Table 9, this valse of Kl'is_shown along with sales

of 80¢ and a cqrrésponding lengthening in the collection

period of temn days, with an associated probability of

.05, The otﬁer sets of vaiuesgin the table are calculated

in a similar way. Thus, there is a probability of .02

that rscession sales ﬁill be 80¢ per day- and the average

collection period lengthen by twenty da&s, with a resulting
, ,

ending cash balance of $43.55, and so oh. The table |

shows three possibilities)when‘thé ending cash balanéé'

falls below zero: when recession ssles drop to 50¢ per

day and -the collection period lengthens by twenty, by

‘thirty and by forty days respectively. These possibilities

occur with a total probability of .09 (= .02+.02+°05);



TABLE 9.

~ PROBABILITY DISTRIBUTION OF CASH
BALANCE AT END OF RECESSION (Kl)

SALES AND
.COLLECTION PERIOD PROBABILITY
Kl (%) 81 (cents) A&m ,(days) OF EVENT
51,55 80 10 .05
43,55 80 20 - .02
35,55 80 30 .02
27.55 80 - 40 .01
£2.90 70. 10 .16
35.90 70 . 20 .12
28.90 70 30 . .08
- 21.90 70 40 . 04
21.70 60 10 .04
15.70 60 20 .08
9.70 60 30 .12
3.70 60 40 .16
0.50 - 50 10 .01
-4.,50 50 20 .02
-9.50 50 30 .02
~-14.50 50 40 . .05

T9/
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which 1s by definition the firm's risk of cash
insolvency 1f it 1s hit by a recession lasting

360 days.

Computer Simulation

The first step in starting the simulation is to
generate rand;m observations oﬁ the level of
reéession sales in accordance with'fhe ﬁrobability
distribution givén in Table 8. This is done by
generating randoﬁ decima;sjénd attaching to them
the following meanings: any randﬁﬁ‘number petweeﬁ

0 and .10 represents daily sales of eighty cents;

any random number between .1l and .50 represents

daily sales of sevenfy cents; nﬁmbefs between .51 and
.90 represent daily sales of sixty cents; between .91
and 1.00, fifty cents. Onée the salesilevel is noted,

random observations on~the_incfease in the collection

period in accordance with previously assigned pro-
babilities must be generated. This is done by once
again generating random numbers, and assigning to

them appropriate meanings.

/62_
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Using the formula given, which corresponds to
any set of observed values for sales and collection
.period, we can now compute the firm's final cash

balance, K Running this experiment repeatedly will

1
given us a probébility distribution for Kl. The
percentage‘of times that the value of Kl‘is less than
zero will shaﬁ the firé's_risk_ofkinsolvency. Results
for this experimental case indicate that should the
firm be hit now by a recession of 360 days, the
probability that the fiﬁm will bedéme insolvent will

be appréximately .09,

The computer’can aiso'béuused td}tést ﬁhe sensitivity
of the insdlveﬁcy.risk to ofher factors such as changes
in theilength of the recession, the size of the initial
‘cash balance or initial debt, and the ratio of cash
variable expenses to sales., The pémputeriprogram for

the s’mulation experiment is given in Aﬁpéndix B.
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- APPENDIX A

L)

ShATFIV
w CIMENSICN FSALES(18), SALES(18)vRNL(12)9ALCC(l£)sASAE(lZ) ACVT(lZ)v
i ASKEL12),APLT()2),TSO(12),CSL{12) AFACT{4).ADJLSTI(9)
READ (£.3GC) (FSALES(I)+1=1,18)
30 FGRMAT (2X.SF8.1)
e REAC_15.a30) _FRML «FLCLCsSAELCVT 2 SKELPLT
READ (5,3C) {AFACT(L) «I=144)
LD
ADJALST{(1)=1.0
DO 1 =144 _
IFLAES{LAFACT(I) ) LTLLC01) -0 TO 1 .
ADJLSTIM+1)=1.0+AFACTILTI /100 .0 !
ACIJLSTI{M+1)=1.0-AFACT{TI)/1C(. C ' .

p=M12
1 SAIkQJI):F“AlFQII)
B0 8 K=1+M

-bBC 2 1=4.18
SALES{I)=FESALESII )*ABJUSI {K)
oo WRITE(G+40)
. 4C FGRMAT {55X.*CASH BUDCET‘//)

AJ

LE (K GTal) WRITE (£.41) ADJLST{K)
41 FCRMAT (3CX+'IN. THIS BUDGET THE ORIGINAL FGRECASTS HAVE BEEN %,
v i YMULTIFPLIED BY £ FACTUR OF VW F5.247) .
WRITE (£+42)
42 CFLRMAT U2Xo'LIMNE! «4X+*ITEN',13X,°JAN  FEB MAR APR MAY?,

1 JUNE = JULY ALG SEPT - GOCT . NOv DEC*//)
WRITFE [fe44) ISM ESII)el=1s12) : :
44 FCRMAT {4X+%1 CCLLECTICN'37Xol2F7.1 )
DC 3 I=1.12 A :
3 RMEAI)=.Cl¥PRMLASALESL{I+3)
WRITE (€e46) (RMLII)eI=1+12)

46 FLRMAT (4Xe'2 NATERIALSY o8Xo12F741 )
LO_4 J=1.12 : -
4 ALCLUT)=aU1l%PLCOXSALESIIH46)
WRITE (€447) [ALCCLI)oi=1412)
47 ECRMAT lQAJ_E__LAﬁﬂﬁ_A.LAjﬂwQMHQMJJKF2.1 J

DC 5 I=l.12
ASAE(1)=C.C
ALNIL1)=C.C

: ASKF(1)=0.0

.. 5 APLT(1)=C.C

EG_ 6 _1=144
J=3%[-2
ASAELJ) =SAE
=33

& AGVTLJ)=0NVT

ASKEF(1)=SKF : -

e e ASKFA1)=SKF__ - : \ e

APLT(1)=PLT - ‘ 1
APLT (o )=FLT
e WRL AL { € 048) {ASAELI)ed=1,12)
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48

45

50.

FORMAT (4Xe'4 SELLING & ADNMN EXP',12F7. 1 )
WRITE {€e49) (ACVTI(I)ol=1s12) '
FORNAT (4Xe*5 LiV & TAXES! 0X.12F7.1 )
WRITE (€+45C) (ASKF{I)}s»I=14+12) '
FCRNAT (4X+%6 SINKINGC FUND*+5Xe12F7.1 )
wWRITE (£451) [AFLI1T)eI=1,12)

51

FORMAT [4Xet PLATES v ,10X.12F7.1/7)
SL¥=C.0
BO-4--I=lel2

J.q'

ISC(I) = SALES(IJ- RNL(I)‘ALCG(I) ASAE(I) ADVT{I)=ASKF(1)=-APLT(I)
SL¢=SLM+TSCI(1)
CSN{L)=SLN

WRITE (64522 (TSOtI)el=1,12) )
FOCRMAT (3Xe' 8 TLTAL SURFLUS *012F7.177)

53

54

WRITE {£453) (CSDTI)al=1.12) - _

FLCRNAT (3Xe' 9 CLM SURPLUS 'W12F7.1/47)

RRITE {€+54) (SALES{I)eI=13,15) -

EORMAT (2X. YSALES FLR_IHE LAST THREE MGNIHS OF THE %,

85

1 *YEAR WERE TAKEMN TC BE '«3F17.1)
WRITE [£455) (SALES{I). 1= 16'18)

56

FnRMA1~14xLLSALES_FDR_JhE_ELRSI”JHRhE_Hﬁhlﬂﬁ.LE_IEE~E£LL£HLN§,_1_
1 'YE/R WERE, TAKEN TG BE %4 H 1y A

BRITE {6+456) PRNL

FEORMAT {2Xe 'PAYMENT FOR MMM&_&M___J—__.__

1 T"FPFRESENT SALES*)
WRITE (€+457) PLCO
FrRMAL_szliLABGRWANﬁﬁﬁﬁﬁh_LMERhEAH~le_LE5 l;_*EER_QEhlmﬁf_l

1 $SALES THREE N(thS AhEAL‘////)
STGP
END
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APPENDIX B

INTEGER P
CINENSICA NL4)aLA33aFL3)eX{17)

5

,«ﬁ*__mmAhJJEJhJLC)XhJXE;iC

10

15

READ{E+5) XNeXBo XD »
FURMAT(4E20.5) | ; e

FCRMATUZX IN = 94.FSaZe5Xe?B = ' 4FG.2,5X470 = V,F9.2//7) f
CWRITE{6415) | - ‘ \

ELRNAT()A A CONDITIONAL PRCEABIL ITES:'/) |
DG 206 JX=1+4

JX1=(JX%4)=3

Jx2=0x14+3

20

REAL(EGS) (A(I11l+11=dX1edX2)
WRITE(6.2C0) (X{11deI1=UX1edX2)
EGEMAT(4Xe4({2XeF5.31)1)

20

CGNTINUE _
EC 35 11=1.3
N{T1)=XN

35

E(I1)=4x8B
C{I11)=XD

CCNTINUE
P=1 '
WRITE(6+4C)

.Aﬁ__*_LLRﬁAJJJhiJzﬁXJ_LEmcth_ilxliﬁgﬁismﬁARQL&~LI L 0LT STANCINQ_J

45

15X *PERCENT *9éX, ‘PcRLEhI'96X¢?AVERAGE')
WRITE(6.45)
EGRMAT{IH 29X (F PERJODY s IX*PERCENT?®,10X,*DEBTY,

19X.'SCLVth‘.5X.‘INSLLV&NT“ebX.’LASh //)
Ab=C.
BB=C.

‘50

ISEEC=11743
CONTINUE
OVER=C(

UMGER=0.
CASEZ2=0.
LO_166A_ 1=1.1C0C0

XXx=UNIRAN{ISEED) ‘
IF{XXaGTauld GO TC 100
SALES=",

J=1
GC TC 2u0

e MLC - TF (X xel1ae5) G0 _TC_110

SALES=4.5
J=5
GL _I0 2CC

110

IFIXxX.G6T.e9) GG TC 120
SALES=4.
J=9

GL 10 200 ;
SALES=3.5 . C
J=13 ‘
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20C  XX=UNIRAN(ISEEC)
DELTA=4C. ) -
IF(XXGEaX{J) sANU XX LE.X{J+1)IDELTA=1U.
TFIXXaGTaX(J+1) cANDoXXJLELX(J+2) ICELTA=20.
IFIXXeGTaX{J+2) cAND X XaLELXIJ+3))DELT A=30.
(ASEL=E(

C=3044SALESHINI{F)-3C.-CELTA)
V={(1.—8B{P))*SALESXN(P)
e £ 52 w4 G GHAN [ P)

ISE{F )3 C82NI(P)/360U
T=o 4% { SALES*N{PI*E(F)=F-.C417«N(PI~1])
JEIT al T o0a0)T=0.

Ks{ASFL4(=-Vv=F-1~T
IF{KGTuCuCILVER=CVER+1a
IFIK.LE_QJQJUNDEK“UKDER+I-

CASH2=CrSHKH2+K
160C CONTINUE -
fyl=CVER/10GC.

UN1=UNDER/1UU0.
CAZ1=CASHZ/1CCULC. . A
— WRITELO e JZ2OUINIE )2 BAP)»D(P ) »OVI UNL1.CAZ]

1200 FORMAT(IH «27XoF4eCe12XeF4e3¢13XeF0e24TXsF7o3+6X, F7 3+€X9Fla2)
_ TFID{F) CE217.)WRITE{64,2100 3
—— e JE(NIP)alE 4Gl ) WRITE{ 62100}

IF{AALEQ.0.0) GO TU GGG

IFIBB.EC.U.U) GLC TG 2500
p=2

E{P)=ELF)+.01
IF{BIF).GE..81) GL 1C 3000
GG IO 8C

2C0C N(P)=N(P)+2(.
2166 FCrMAT{1FC)
JEIN{F ) aGEL400a) Al=]1a

GO 10 5¢C
2500 P=2.
RD{PI=LI{P)+5.

IFIDIPIGEL2Z217.) BB=1a
GC TC 50
—20CC COMTINMUE.

STGP
END
REAL FULMIICN UNIRAMIKSEEL)

KSEEL=KSEED*122(C7C212°5
I¥ (KSEED) 1242
1 KSEFD=KSEED+21474t364(+1

Z TEMP=KSEED
UNMIRAN=TENFH 4656€13E-9
RETURN
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