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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 Procedures in Practice 

This is a report of actual budgeting procedures 

used, based on personal interviews with executives 

in technology-oriented firms both in Canada and 

the 'United States. 

ILA Computerized Cash Budgeting Program 

This section contains an illustration of the way in 

which the cash budgeting procedure of a firm can 

computerized. Although a hypothetical firm is used, 

the computer program is, with only slight modification, 

*applicable to any firm. 
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III. Sensitivity Analysis 

This section recognizes the fact that all firms 

must operate under conditions of uncertainty. 

Taking the computerized budget as a starting point, 

we show how simulation can be used to analyze the 

effects of sales growth, change in inventory policy 
••••• 

and change in accounts receiVable policy on the 

cash position of a firm. 

IV. Simulation of a Business Recession 

This section presents a computerized model for 

simulating the effect  •of a business recession 

on cash flows. 

Appendices containing the listings of the computer 

programs used in this paper are included, so that any 

firm may re-run these programs with its own data. 

Although some adaptation may be necessary for the 

particular needs of a given company, the listings arè.  

presented in sufficielit detail that any needed adaptations 

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

1 

Background  

To gain an idea of the potential for computerization 

of cash budgeting, it was necessary to survey the 
• 

actual cash 17udgeting procedure in business firms in 

order to determine what specific problems exist and 

whether these problems are amenable to correction by 

computerization. Executives in a number of technology-

oriented firms, approximately half of them Canadian 

and half American, were interviewed to ascertain exactly 

what cash budgeting procedures were being employed. 

Since cash budgeting 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 complete 

system: operating budget, capital budget, statement 

of projected income, projected balance 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 the 

cash badgets. 
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The factual information sought included the 

following points : 

(1) In what types of budgetary planning 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 firm 

prepare, and- in what detail? At what time of year is 

the budget prepared? What is the planning horizon? 

How.frequently is the budgeting updated? Who is 

responsible for preparing the budgets,. and where does 

he get his information? How is uncertainty incorporated 

into his figures? 

(2) How is the information frOm cash budgets utilized? 

That is, what is the role of cash budgeting in deter-

mining how much of a cash balance the firm holds? Which 

executive or executives in the firm decide hoW much cash 

it will keep on hand; and how frequently and through 

what channel is information supplied to him or them? 

If there is a temporary cash surplus, does the firm 

invest it? If so, who is in charge, what investment' 'model 

(if ary) does he use to optimize the portfolio of short-

term investments, and in what instruments does he invest? 
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A high percentage of the firms included in the survey 

had only very simple budgetary systems. This was 

expected, because we deliberately focussed on small 

firms in the early stages of growth. Due to their 

newness and smallness, many of these firms have only 

one or two employees to handle budgeting, and even 

these usually- have other accounting and finance tasks 

as well. For completeness, we also studied several 

larger, well-established companies, where we found 

much more comprehensive and well-developed systéms. 

Since the companies studied were chosen for judgmental 

reasons, not by random selection, no probabilistic 

statement as to their representativeness can be made. 

We did, however, detect sufficient uniformity among 

the sampled firms to suggest that the circumstances 

observed are not isolated instances but fairly common. 

Since the object of this study "is 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 : 

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

budgeting system typical of many smali firms and 
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exhibiting many of the weaknesses which hinder 

efficient cash management; and Company B, a well-

established firm with a comprehensive 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, 

the designat4ons A and B are used even though the 

companies referred to are real, not hypothetical. 

_Company A 

The com .pany produCes,photoPlates and 

photomasks for the semiconànctor industry for use in 

the manufacture of integrated electronic circuits for 

computer memories,. calculators, .computer terminals 

and other devices. The coMpany i s. customers are generally 

able to perform all the required steps in the processing 

of integrated circuits,.beginning with the preparation 

of the artwork. Various factors, however, occasionally 

make it desirable.for these manufacturers to contract 

out part or all  of. the photomaSk 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 photomasks 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 company 

may supply both masters and copies. Since the require-

ments of individual customers for outside contracting 

vary from time to time, there is a fluctuation in the 

level of orders placed with the company for its  photo 

plate and photomask products. 

Approximately 64% of the company's sales for the fiscal 

year ended March 31, 1971 were for photoplate packages. 

These packages are made by cutting high resolution 

photographic plates pùrchased by the company into various 

specified sizes, ultrasonically cleaning the plates, and 

then stacking them into packages sPecially designed by 

the company to facilitate handling of the photoplates in 

the future fabrication of photomasks. The'company .:  

developed the technology for manufacturing these packages 

O 	as part of its program for improving its own photmask 

manufacturing techniques. The remainder of the company's 



sales for the fiscal year were for photomasks manu- 

factured to customer specifications from company-

supplied photoplates. 

Budgeting Procedure. 	Preparation of the budgets 

(including the cash budget) in this company is the 

sole responglbility of the assistant treasurer, who 

has a recent M.B.A. degree from a business school. 

- There is no longer-term budget, and the planning 

horizon is one year. When asked why there is no 

• longer-term budget, the vice-president of finance 

answered that "We  dont have that kind of vigibility". 

The annual budget included the following documents : 

(1) Operating Budget and Actual Performance (see 

• Figure 1); 

(2) Projected Income and Cash Flows (Figure 2); 

(3) Cash Flows Statemént (Figure 3). 

The operating 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 the end .of  each fiscal 

year (March 31st), the Assistant treasurer receives 
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FIGURE 1 

.„ 

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

Budget 
1st   Fiscal 
Quarter 1st 	2nd 	3rd 	4th 	Year 
Actual 	9uarter nuarter  Quarter Quarter 1973 

Photoglass  
Sales 
Gross Profit Margin 
PPI 1% plus $80,000 
internal transfer 
profits 
Relocation Allowance 

Photomask  
Computer Artwork  
Sales 

» Todiing  
Sales 

Prints  
Sales 

Hard Surface  
Sales 

Total Photomask Sales 
Gross Profit Margin 

Thin Film (Chrome Dept.) 
Sales 
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 

-DTC Publishing Expenditures 

Selling, General and 
Administrative Costs 

DTC Corporate Costs 
Profit Before Tax - 

Profit After Tax (45%) 
Per Silare Earnings 



FIGURE 2. 
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PROJECTED INCOME AND CASH FLOWS 
FOR FISCAL YEAR  19, COMPANY A 

1st 	2nd 	3rd 	4th 
Quarter Quarter Quarter Quarter 	Total  

INCOME  

Sales 

Cost of Sales 

Gross Profit 

General, Administrative 
and Selling Expenses 

Operating Income 

Other 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) 
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a month-by-month sales forecast for the next 'twelve 

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 informatflon, plus data he himself generates on 

payroll, raw material purchases, and so on, to derive 

the operating budget. During the budgetary year ., he 

prepares a comparison of the actual with the budgeted 

figures month by month, so that top management and 

divisional managers can all see how well the Company is 

doing. The budgetary figures, however, are not changed 

once they have been prepared. 

The "Projected Income and Cash Flows" document in Figure 

2 is in essence a combin'ation income statement and 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 figures are more 

aggregative, being for the company as a whole, with nà : 

 divisional breakdown. The bottom half is the standard 

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

' Finally, the "Cash Flows Statement", Figure 3,is the 

standard cash budget giving receipts and disbursements 

month by month for the next twelve months. Although 

the "Operating Budget" and "Projected Income and Cash 
n•••• 

Flows" are not updated during the year, the company 

does update its "Cash Flows Statement" . every three 

months. This necessitates-the'-sales department's 

updating its sales forecaé'tseVery'three months, since 

the volume of sales deterMines how 'much the firm can 

expect in the way of cash.  receipts. 

The assistant treasurer was asked how he allows for 

uncertainties in preparing  the cash budget, and replied 

that he keeps close watch on cash flows and knows how 

much the company should be receiving every day. He 

also knows how much their current borrowings are. If 

he sees that cash 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 $100,000. 

If they have $20,000 or $30,000 cash they do not try to 

invest it, but leave it in their bank account. Two or 

three months previous to the interview, the company 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 technological content. The company 

has for some years been principally 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 substrates and applies thin 

film coatings to precision optics. An engineering division 

designs and produces laser alignment systems for use in 

the construction industry, and precision ranging lasers 
- 

used for geodetic and distance measurements. A third . ' 

division produces electronic integrators for the 

automation of gas and liquid chromatographs used in 

chemical analysis. 
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The engineering division resulted from the company's 

1970 acquisition of a firm engaged in production and 

. sale of gas lasers for the construction industry. 

The division producing electronic integrators was 

purchased from another corporation in 1971 for an un-

.disclosed sum. A 1971 merger with a company manu-

facturing optiCal accessories for lasers and other 

high-technology optical devices added the electro-optics 

products and thin-film coating services to the ' 

• company's laser products division. 

The company's income is almost wholly derived'from 

sales and services at fixed prices. It does not receive 

significant income from research and development contracts. 

In the fiscal year ended September 30, 1971, gas laser 

products accounted for approximately 53% of the company's 

sales. Optical products .  and thin-film coating services 

accounted for approximately 20%, construction and ranging 

laser systems for 27%. No one of the company's numerous 

domestic and foreign customers ac.counted for more than 

2% of its overall revenues in the 1971 fiscal year. 	àles 

to the United States government and government contractors 

amounted to less than 10% of the year's total. 
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Budgeting Procedure. 	The budgeting system in Company 

B is considerably more comprehensive than that of 

• Company A. Not only does the system contain a greater 

number of basic budgeting documents, the planning horizon 

is longer (five years). The company uses detailed one-

year budgets for controlling current operations and 

••n•• 

condensed five-year budgets for long-range planning. 

The one-year budgets are broken down month by month, 

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

The basic budgetary documents include the following: 
1 

(1) Monthly Profit Plan (see Figure 4); 

(2) Five-Year Operating Forecast (Figure 5); 

(3) Monthly Cash Flow Projection (Figure 6); 

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

Of these four documents, the most basic is the "Monthly 

Profit Plan",. which, as the name indicates, is essentially 

a projected profit and loss statement, month by month for 

the coming year. Although the fiscal year of this 

company ends December 31st, the company controller 

receives the sales forecast (or sales sub-budget) from 

the marketing manager as early as October. With the 

assistance of the production manager, the controller derives 



a production budget from the sales figures, making 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 income classifications are 

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

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

narketing nanager, the engineering sub-budget by the product engineer, 

and so on ). The "Mbnthly Profit Plan" results fran the integration 

of these sub-budgets by the controller. 

Besides this annill profit plan, the company prepares a projection 

of the profit plan for the next five years. This is the 

"Five-Year Operating Forecast". The procedure is the same as 

above, with the difference already rentioned that whereas the annual 

plan is divided into ronths, the longer-range plan is figured 

by years. Also, sore of the income and expense facts are lumped 

together in order to condense the statement. This five-year 

plan is updated every year. Naturally, the coming year's profit 

plan is always the first year of the five-year plan. 

/17 
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MONTRLT PROFIT PLAN FOR 
'FISCAL YEAR 19 	COMPANY B 

FIGURE 4  

January,  • 	Yebruory 

CROSS SALES 
Leal": Salsa to Related Co. 

CROSS SALES TO CUSTOMERS 
Less 	etun  1.  Allowances 

Outgoing Freight 
Cath Discounts Alloyed 

NET SALES 
Cost of Goode Sold 

Standard Cost 
Manuftg. Variances 

Total 
Lt1111: Sales to Related Co. 

Cost of Goods Sold 

CROSS PROFIT 
Operating Expeneesi 

Marketing 
Prod. Planning&Shpg. 
Engineering 
Administration 
Allocated Corp. 
'Other (exPlain) 

Total Operating 
Expenses 

Income from operationa 
Other Income (expense): . 

Inc. Inc. (ahov  inter-
co. 'separate) 

Int. Exp. (show  iQtIr-
co. separate) 

Rental Income 
Royalty Income 
Amort. of Intangibles 
Other (explain) 	• 
Other Income (expense) 

- Rat 
Iacono before Taxes on Income 
Federal & State Income Taxes 
NET INCOME 

2:19.2. 	c 	julY 	• */0.1  u t 	Septa rah r. 	0 c tolier 	• 	v e inb er  • 	 'Dccecr 

'UT INCOME I •NET SALES 
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FIGURE 5. 

FIVE—YEAR OPERATING FORECAST 
COMPANY B • 

. 	Year 1 	Year 2 	Year 3 	*Year 4 	Year 5 

. Amt. 	% 	Amt. 	% Amt. 	Amt. 	Amt. 	.% 

Gross Sales  

Less: Sales to Related Co'. 
Cross  Sales to Customers 
Less: Returns 

Freight 
Cash Discounts 

Net Sales  

Cost of Goods Sold 
Standard 

Less: Sales to Related Co. 
Cost of Sales 

Gross Profit  

Operating Expenses 

Income from Operations  

Other Income (Expense) 

Income before Taxes  

Federal & State Taxes 

Net Income  
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Juna July apten_lber 	• October 	November 	December  

TICUIE 6. hONtlillf CASH PLOW PROJECTIOU For. 
FISCAL YEAR 19 , COMPANT D 

.7clint: 	March 	• April  

CASH PROVIDED FUOM: 

Income before Income Tax 
Depreciation 
Amortication of Intangibles 
Other (explain) 
Other (explain) 

Total Cash Provided 

CASH USED FOR, 

Income Tax Payment,' 

Prior Tsar 
Current *Isar 

Dividends 
Property Additions* 

Land L bldg.. 
Machinery & quip•ent 

Debt Retirement 
Increase (Decrease) In 

Inventory 	'— 
Increase (Decreise) Is 

Receivables 
Other (explain) 
Other . (explain) 

Total Cash u.se 

Increase(Decrease) in Cash 
Ca  fb - Detinning'of Month 
Transfers Iron (to) related 

companies 

Cash 	End of Month 



Pebruary 	'Earch 	.April • 	May' 	Juna Auzuse 	 . september 	October. 	Ito.valab•r 	Dece•ber.  January 

21 

. Y/Vb-TIAI. CAPITAL EXPENDITURZ 811.0CP.AH. 
TICURe 7. 	 COMPANY 21  

Year 1 

PROJECT DESCRIPTTOK  

Machinery 1 Equipment (lint 
aeparately all project° 
over 510,000): 

?car 2 	Year 3 	Year 4 	Year 5 ' 

Othar Projectm iunder'' 
510,000 each) 

Sub Total 

Land, Buildinze, ate. 
(list separately sll 
projecta . over 510,000): 

So t 1. 

cAsa nminumurs - Year / 

Xacbinery & Equipnant 
Land, 3ui1dinza. etc. 

Total 
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The "Five-Year Capital-Expenditure Plan" is based 

on the long-range sales forecast and its implications 

for additional plant and equipment. Finally, the 

"Monthly Cash Flow Projection" is the standard statement 

of cash receipts and disbursements. 

As in the case of Compariy A, the annual profit plan is 

used to gauge the operating efficiency of the various 

divisions submitting the sub-budgets. Once the.profit 

plan is submitted and approved by top management, it is 

not changed. At the end of each month in the budgeting 

year the controller collates the actual income and expense 

figures with the budget figures, to tabulate comparisons . 

for.the month and for the year to date so that each 

budget center knows exactly how it is doing in relation 

to the original plan. 

The only exception to this procedure is the cash budget: 

the controller does not prepare a comparison here, and no 

formal attempt is made to explain why the cash balance is 

higher or lower than expected. The reason given for this 

 was that the information obtained would not be worth the 

cost, since a full-time man would be required for the task. 

This may be true. Perhaps another *reason is that the cash 
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budget does not represent an operating center, whereas 

in marketing, production, and so forth, some one person 

can be held accountable for the performance of the 

division. Cash inflow and outflow largely represent a 

convergence of decisions made in other centers. Yet 

systematic comparisons of actual to projeCted cash flows 

might show haw well or fpadly forecasts were being made, 

and indicate whether the deviations were inevitable or 

not. 	 •  

The finaticial executive was asked 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 to sales' exceeding or 

falling below forecasts. The answer was that no sensitivity 

tests are used. Like Company A, the company uses only a 

single set of figures, not range estimates or probability 

distributions, in making its forecasts. The controller 

stated that the sales forecasts have been so reasonable 
- 

that although there may be month-to-month error, the : Yearly 

forecasts have proved accu .rate enough that no probahaistic 

analysis is necessary. On further discussion it became 

clear that what he meant was that  sales  forecasts are 



deliberaeely cautious, so that any error is 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 keep on, hand, and how he insures that the 

company has enough cash for unexpected needs. Again, 

the executive felt that this was not an important decision, 

because the c'ompany has always been able to meet cash 

payments. As it turned out, the company has always kept 

an excessively large amount of cash on hand. Its balance 

sheet shows that ten percênt of its assets are in the form 

of cash and short-term marketable securities. This primarily 

reflects the philosophy of the management: the company 

is publicly owned, but dominated by several financially 

conservative individuals who happen to be on the management 

team. The company has invested surplus cash in government 

securities, but has no well-conceived plan for optimizing 

its short-term marketable securities portfolio. 

Opportunities for Improvement  

What possible improvements can we suggest in the budgeting 

system in general and in cash budgeting.in  particular for 

companies A and B? There are three: 

/24 
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(1) Although both companies are technology-oriented, 

neither company has computerized its budgeting process. 

Even in the larger company, the entire set of budgets is 

prepared manually, without computer assistance, by members • 

of the controller's office. In fact, the controller of 

Company B confides that despite their starting as early 

as October, t-hey have a race against time to get the 

entire set of reports ready by January. Also, as 

mentioned before, the budgets once prepared remain 

unchanged for the year. 	 • 

The controller indicated that if the budget were com-

puterized so that less time and effort were needed in 

its preparation, he would  •like to see quarterly or semi-

annual updating of the operating budget, especially when 

there are changes in the fundamental assumptions under-

lying it. For example: .  the company produces several 

different lines of products, having different profit 

margins; if the product mix changes during the year so 

that there is a major shift from the assumptions used 

in preparing the original budget, the controller wouid 

like to see it revised. The first possible improvement, 

therefore, is to put the budget on the computer to 

reduce the time and effort that goès into preparing it. 
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(2) The second area of possible improvement is in 

allowance for uncertainties in the budgets. In both 

companies, the budgets are fixed, in that they are 

based on one set of numbers, with no attempt being made 

to show how the budget would be affected by changes in 

underlying conditions. In both A and B, the method 

used seems ta.  be  to allow for uncertainty by building 

a slack into the budgetary forecasts. That is, sales 

are forecast on a conservative basis so that if there 

is an error, it is likely to be in actual sales exceed- 

ing the budget, rather than the other way around; actual 

profit will be likely to exceed budgeted profit. 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•

cashaccounts receivable, inventory, and plant and 

equipment needed to support the sales. 

A much more desirable way of taking cognizance of un- 

certainty in sales is to forecast a probability distribution 
- 

for sales and derive a separate set of budgets for eaCh .  

possible value of sales in the probability distribution. 
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If the budgets are Emniuslly 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 conputerized, 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 include, e.g. change in accounts receivable, 

change in inventory policy, and the effect of short-run and 

lont-run fluctuations in sales. 

II. A COMPUTERIZED CASH BUDGETING PDDGRAM 

This section will use a hypothetical company bo illustrate 

hcy the cash budgeting procedure can be computerized. . 

• 

: 



1 
A Hypothetical Cash Budget  

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 far gifts,. the sales of Applied Science tend 

to exhibit pronounced seasonal variations. The bulk of 

the company's revenue is derived from sales for.spe'cial 

occasions such as Christmas, Halloween, Thanksgiving, Easter, 

and Valentine's Day. .The company's sales, therefore, 

tend to be lowest in the second quarter and highest in 

the fourth quarter of each year. Table 1 presents the•

company's forecast of monthly sales for the next twelve 

months. 

The company's business 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 mat'erial, 6.25 cents to cash overhead, and 6.25 

to depreciation. 

1 	Adapted from the presentation of Fancycraft, Inc., 

in my "Application of Linear Programming to Short-Term 

Financial Decisions", Engineering Economist,  XIII 

(Summer 1968), PP. 22 1-241. 

/2 8 
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The firm also incurs fixed selling and administrative 

expenses of $70 per month, and pays 62% of its before-

tax profits into taxes and dividends. 

Many factors determine the cash position of a firm: 

collection on receivables, cash sales, interest income 

on securities-, payments for materials, labor, and over-

head expenses, payments for taxes and dividends, and so 

on. Cash is converted into inventory which,  in turn, 

becomes accounts receivable, finally to return again as 

cash. This circular flow is shown in Figure 8, where 

arrows indicate the direction 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 budget, the following assump-

tions were made regardihg payment schedules, terms of 

sales, rate of capital expenditure, and so on: 

1. 	Applied Science, Inc., selfs its products on terms 

of "net 90", meaning that the full amount of a hill 

is due in 90 days.  • January sales are collected in 

April, February sales in May. 

'! 



2. The company maintains a production policy such 

that its end-of-month inventory is always equal 

to forecast sales for the next three months. 

3. Labor and cash overhead are paid for in cash in 

the current month, while costs of materials are 

paid for on terms of "net 90". 

4. Selling and administrative expenses are pal.d for 

in cash once every ninety days, in January, April,. 

July, and October. 

5. Dividends and taxes are paid in March, June, 

September, and December. 

6. Sinking-fund payments of $20 must be made in 

January and July. . 

7 0 	The production department has two $100 items of 

equipment on order, one to .be delivered in January 

and the other in June. 
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8. 	On December 31, the company's balance sheet shows 

the following current assets and liabilities: cash, 



•• 

Receivables 

Interest, 	• 	, 
Dividends,. 

• Taxes, 
Fringe benefits, 
etc. 

Cash sales 

e 
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Ureh 
Se  e e . 

aSs 

Inventory 

ee 

Depreciation 

Fixed 
Assets 

.FIgurd 8. 	31 

CIRCULAR FLOW OF CASH 

Collections 

LCash  

Sale of fixed assets 



TABLE 1  

TWELVE-MONTH SALES FORECAST FOR 
APPLIED SCIENCE, INC, 

Month 	Sales 	Month 	Sales 

January 	$183 	July 	$150 

. February 	183 	August 	150 

March 	' 183 	September 	. 150 

April 	' 83 	October 	250 

May- 	83 	November 	- 250 

June 	83 	• 	 December 	250 



33 

MANUALLY-DERIVED ONE-YEAR CASH BUDGET  
FOR APPLIED SCIENCE, INC. Table 2. 

Line 	Item . 	. 	Jan. •Feb. Mar. Apr. May June 	July Aug. Sept. Oct. Nov. Dec. 

Receipts due to operations: 	• • 

1 	 .• Accounts receivale 	200 	200 	200 	 183 	183  • 183 	83 	83 	83 	150 	150 	150 
• 

	

. 	 . 	. 

	

. 	 . . 	 .  . . . 
• Disbursements due to operations: 	

. 	. 	. 
- 	

. 	
• 	• 	. 

2 	Payments for purchases of materials 	..23 , 23 	23 • 10 • 10 	10 • 	18 .18 	18 	31 	31 	31 ' 
•3 	Labor and cash overhead 	2.5 	25 	25 ' 47 • 47 	47 	78 	78 	78 	57 	57 	57 
4 	Selling and administrative expenses 	210' 	210 	210 	210 ••— 

• . . 	_ 
.5 Net cash flow due to operations 	(58) .  152 	152 • (84) 126 	126. (223) (13) 	(13) 	(148) 	62 	62 

6 Change in minimum operating cash balance • 28 	0 	(54) 	54 • 0 (193) 	193 	0 (118) 	118 	0 	(30) 

 Other.cash•requirements: 	. 	. 	• 	
. . 

. 	 • 
7 	Dividends and taxes 	. 	0 	0 	(25) 	0 	• 0 • (25) 	0 	0 • (25) 	0 	0 	(25) 
8 	Sinking fund 	• 	• 	(20) 	0 	0 	0 • ' 0 • 	0 	(20) 	0 	0 	0 	0 	0 

• 9 	Purchase of plates 	' 	• 	(100) 	0 	0 	0 •  0 	(100) 	
0 	0 	0 	0 	.- 0 	0 

• . 	 . 
10 Total cash requirement for period • • 	.(150) 152 	73 	(30) 126 (192) 	(50) (13) (156) 	(30) ' 62 	7 

(before-interest payments and 	.. 	. 	 . 
receipts) 	' 	' 	. 	. 	. 	. . 

11 Cumulative cash requirement 	. 	(150) 	2 • 	75 	45 	171 • (21) 	(71) (84) (240) 	(270) (208) (201) 
(before interest payments and 	• 	 . 
receipts) • 	- 	' 	• . 	. 

* Key assumptions:  • 	• 	 • 	• • 
(a)The company's production in any Month is always eq‘lal 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. 
** /n 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. 

9. The company maintains its month-end cash balance 

at $30, or the net drain during the following 

month, w-hichever ià larger. 

10. Borrowing transactions and interest and principal 

repayments occur only at the beginning of each 

11. During the last quarter of the preceding year, 

the company had monthly sales of $200. 

A Computerized Cash Budgeting Program 

The cash budget in Table 2 was derived manually without 

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 

program given in Appendix A calculates and presents a 

cash budget based on forecast sales and expenditures 

during a one-year planning period. It also presents anal- . 

ogous cash budgets for cases where all sales 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 variables: 

FSALES(I) 	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 forecast value of the sales 

th 
in the i-- month of the coming year. 

th 
AFACT(J) ... 	the j— percentage by which the values in 

FSALES are to be raised or lowered 

SALES(I) ... 	the adjusted forecast sales; for the 

first budget presented SALES(I) is identical 

to FSALES(I); for the next, 

SALES(I) = FSALES(I)*(1.0+AFACT(1)/100.0); 

for the next, 

SALES(I) = FSALES(I)*(1.0-AFACT(1)/100.0); 

for the next, 
: 

SALES(I) = FSALES(I)*(1.0+AFACT(2)/100.0); 

and so on. 



APLT(I)... 
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PRML 	the percentage of present sales which 

must be paid for materials now 

PLCO 	ede 	 the percentage of sales three months ahead 

which must be paid for labor and cash 

overhead now 

SAE 	0., 	 selling and administrative expenses 

ASAE(I)... 	- selling and administrative expenses for 

th 
the I-- month (equals SAE in the first 

month of each quarter, zero otherwise) 

DVT 	COG 	dividends and taxes 

th 
ADVT(I) ' 	dividends and taxes for the I-- month ,. 

(equals DVT in the third month of each 

quarter, zero otherwise) 

SKF 	000 	 sinking fund 

th 
ASKF(I)... 	sinking fund costs in the i 	month 

(equals SKF in January .  and July, zero 

otherwise) 

PLT 	4.00 	 equipment items 

th 
equipment costs in the 	month (equals 

PLT in January and June, zero otherwise) 

For each  month,  the computer calculates the following: 

TSD(I) 
th 

total surplus or deficit in the i-- month, 

i.e., TSD(I)=SALES(I)-.019elhŒL*SALES(I+3) 



CSD(I) 

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

-ASKF(I)-APLT(I) 

cumulative surplus or deficit for months 

th 
up to and including the J.-- month, i.e., 

1 
CSD(I) =  s  TSD(J) 

J=1 
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To implement the Program, one should input data as 

follows: 

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

Format: 	(2x,9F8.1) 

CARD 2 Variables: 	FSALES(10), FSALES(11),...FSALES(18) 

Format: (2x,9F801) 

CARD 3 Variables: 	PRML, PLCO, SAE, DVT, SKF, PLT 

Format: 	(2x,9F8.1) 

CARD 4 Variables: 	AFACT(1), ....,AFACT(4) 

Format: 	(2x,9F8.1) 
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For example : 

	

10. 	20. 	30. 	40. 	 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 
CARD 1 

Output.  

The basic block of output for  this program is as 

shown in Table 3. Note that this budget differs from 

that given in Table 2 in that we have multiplied 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 is repeated 

for the cases where the original forecasts are multiplied 

AFACT(1) \fi  AFACT(1)
), etc. by factors of (1+ 

100 	" `"L 	100 

fin SENSITIVITy ANALYSIS • 

As slready pointed out, computerized budgling enables 

a firm to prepare its budgets with only a fraction of 
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the time and effort needed to prepare the budgets 

manually. This saving in time and effort will enable 

the firm to experiment with different sets of assump-

tions in preparing their budgets. Such experimentation 

would otherwise be too costly. This section will show 

how the computerized cash budget of Applied Science, Inc., 

can be readily adapted to analysis of the cash ffow im-

pact of : 	(1) a change in accounts receivable policy; 

(2) a 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. 

'AHNeW AcdOtints Receivable Policy  

The cash budget of Applied Science shown in Table 2 

is based on the assumption that the company sells its 

products on terms of net  90. Should the company contem-

plate changing its credit terms to net 30 at the beginning 

of the next year (Year 2), what would be the effect of 

this change on cash flows? 



LINZ ITEM JAN 	FED 	MAR ' APR • 	MAT 	' JUNE 

JULY . 	AUG 	SEPT  •  OCT 	1104 	DEC 

49.8 
11.1 
46.9 

210,0 
0.0 

20.0 
0.0 

49.6 
11.3 
46.9 
0.0 
0.0 
0:0 
0.0 •  

49.8 
11.3 
46.9 
0.0 

25.0 
0.0 
0.0 

90.0 
18.Q 
34.3 

210.0 
0.0 
0.0 
0.0 

90.0 
18.8 
34.3 
0.0 
0.0 
'0.0 
0.0 

90.0 
18.8 
34.3 
0.0 

25.0 
0.0 
0.0 

7238.3 	-8.3 	-30 .3 	7173.1 	36.9 	11.9 

;1189.8 '  7198.2 7231.5 , 7404.6 . 7367.6 7355.7 . 

4o 
• 

TABLE 3, 

A COMPUTER-CENERATED CASE BUDGET 
FOR APPLIED SCIENCE, INC. 

In thin budget the original . foracaata hava baan au1tip1ia4 by a factor of 0.60 

1 	CoLLECTIOU 	 • 200.0 	200.0 	200.0 	109.8 	109.8 	109.8 
2 	MATERIALS 	 13.7 • 	13.7 	13.7 	6.2. 	6.2 	6.2 
3 	LABOR 4 CASH OVERHEAD 	15.6 	15.6 • 15.6 	26.1 	28.1 	28.1 
4 	SELLING L ADMINISTRATIVE EXPENSES  • 210.0 	0,0 	0.0 	210.0 	0.0 	0.0 
$ 	DIVIDENDS 1 TAXES 	0.0 	0.0 	25.0 	0.0 	0.0 	25.0 
6 	S/NK/NG FUND 	 20.0 	0.0 	0.0 	•0.0 	0.0 	0.0 
7 	PLATES 	 190.0 , 	0.0 	0.0 	0.0 	. 	0.0 .100.0 

TOTAL SURPLUS 	• 	. 7159.3. 170.7 	145.7 . . 7134.6 	75.4 	-49.6 

CUIWUTIVE 	 -159.3 	11.4 	157.1 	22.6 	98.0 	48.5 

SALES FOX THE LAST THREE MONTHS OF THE TEAR WERE TAKEN TO DE 150.0 	150.0 	150.0 
SAL,ES FOR TUE. FIRST •HREE MONTHS OF TUE FOLLOWING YEAR WERE TAKEN TO LE 109,8 	109.8 

PAYMENT FOY MATERIALS IS 12.5 PERCENT OP .PRESENT SALES 
LABOR. AND CASE OVERHEAD IS 31.3 PERCENT OF SALES THREE MOUTHS ABEAD 

09.8 
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To simplify the analysis, let us suppose that the 

change is industry-wide, so that the effect on sales 

will be minimal and may be neglected. The following 

schematic presentation (Table 4) gives a visual 

indication of the impact on cash flow of a shift from 

net 90 to net 30 occurring on January 1, Year 2. 

The annual sales in each of the three years equal $1998. 

The collection in Year 1 is also $1998, since we assume 

that the change in credit  ternis  does not occur until 

the beginning of Year 2. The change will not affect 

collections from sales in Year 1, so in Year 2 the 

company will receive $250 per month in January, February, 

and March from sales in October, 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 January, 

February, and March will be collected in February, March, 

and  April respectively, sales of $83 per month in April, 

May,and June will be c011ected 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' 

.1! 
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worth of sales ($2498). The shift in credit 

policy from net 90 to net 30 will therefore create 

a once-for-all bulge in collections. After the 

transition effect has been felt, the collections 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 the output from our computerized cash 

budget program for Year 2 with incorporation of the 

new net-30-days credit  • terms. To make 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 date of the invoice; 

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

count, and the other fort); 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 produceseach month 



TABLE 4. 

IMPACT ON CASH  FLOW OF A SHIFT IN 

CREDIT TEPMS FROM NEP 90 TO NET 30  

Collections on Accounts Receivable 
• 

Year 1 

JAN 	FEB . MAR 	APR 	WY 	JUNE 	JULY 	AUG SEPT  OCT NOV DEC 

Net 90 	250 	250 	250 	183 	183 	183 	83 	83 	83 	150 	150 	'150 

Year 2 	 » 

JAN FEB 	MAR - APR 	MAY 	JUNE 	JULY 	AUG SEPT OCT NOV DEC 

J - Net 30 	250 	250 	250 
Starting 
Jan. 1, 
Year 2 	183 	183 	183 	83 	83 	83 	150 	150 	150 	250 	250 

Year 3 

JAN FEB 	MAR APR  • MP;Y 	JUNE 	JULY 	AUG SEPT OCT NOV DEC 

Net 30 
Sta.rting 
Jan 1, 
Year 2 	250 	183 	183 	183 	83 	83 	83 	150 	150 	150 	250 	250 C.; 
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what it expects to sell three months hence. This 

schedule of production may not be the optimal, because 

while it minimizes the level of physical inventory 

which the company has to carry, it increases the 

frequency of start-up. A theory of optimal production 

scheduling is not within the scope of this paper: let 

us merely supPose that the company chooses to produce 

every other month, each month producing two months' 

expected sales. To be specific, the firm will 

produce in January for March and April, in March for 

May and June, and so on. Everything else will remain 

the same as in the original model: material costs 

equal 12.5% of production, payable in ninety days; 

labor and cash overhead equal 31.25% of production, 

payable in the same month; production sales are made 

on terms of net 90 days, and sinking funds, dividends 

and taxes, and selling and administrative expenses 

also rImain the same. The question, then, is how will 

the new production schedule and the resulting change 

in inventory-level policy affect the cash flows of the 
•.• 

company? 
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A C0HPUTER-GENERATED CAsli BUDGET INC0UPORATING 
.A CHANGE IN CREDIT TERNS PROM HET 90 TO HET 30 

SABLE 5 

LINZ ITZX JAN 	7E0 	HAZ 	AU  •  MAY • 

10 • INVENTORY CHANGE 	 -100.0 -100.0 -100.0. 	67.0 	67.0 	389.6 	. 144.9 	169.9 	172.7 	22.9 	142.2 	239.3 
11 • CUMULATIVE INVENTORY GRAN= 	-100.0 n200.0 ,-300.0 '-233.0 -166.0 	. 	. 	 • • 
12 	AvERAGE INVENTORY cuuqz • 	..- 0.0 	• 	...- . 

	67.0 	100.0 	100.0 • 100.0. -67.0 	-67.0 	-67.0 
-99.0. 	•• 1:0 	101.0 	201.0 	134.0 	67.0 	0.0 

13 	RECEIVABLES CHANGE 
14 	CUMULATIVE RECEIVABLES camicg 
15 	AVERAGE RECEIVABLES CRANCE 

16 	ACC0UNTS PAYABLE GRANGE 
17 	.CUMULATIVE PAYABLE CHANGE 
18 	AVERAGE ACCOUNTS PATABLE 

	

0.0 	108.2 	10..2 	-1.6 	-6d.7 • 

	

0.0 	108.2 	216.3 	214.7 	153.9 • 	•• . 	• 	• 

	

23.7 	. . 	. 	
' 	

-60.7 	-0.7 	m.8 	88.a 	-1.4 	57.7 	57.7 
• . 	93t2 	. 92.4 	131.3 	170.1 168.8. ' 226.5 	284.3 

	

-12.5 • ..12.5 	-12.5 	8.4 	3.4 	. • 	• .. 	. 	. 
•-12.5 	-25.0" -37.5 	r29.1 	-.20.8 	 • 	... . 

	

0.0 	 8.4 	12.5 ' 12.5 	12.5 	-8.4 	-8.4 	-8.4 . . 
	

. 	. 

	

' 	-12.4 • 	0.1. 	12.6 	25.1 	16.8 .- 	 8.4 • 	0.0 

DATA MR:TEAR 1  

1 	COLLECTION 	
. 	

250.0 	358.2 458.2 	1.81.4 	122.n 	zula 	JULY 	./sMG 	SEPT 	OCT 	HOV 	DEC • 
2 	mATERIALS 	 22.9 	22.9 	22.9 	10.4 	10.4 	. 	•• . 	. 	• 
3 	LABOR  MD  CASE OVEREAD 	25.9 	25.9 	2H 5.9 	46.9 	46.9 	122.3 	82.3 • 121.8-  • 121.0 	148.6 	207.7. 207.7 • 
4 	SELLING AND ADEINIsTRATIVZ unusza 	210.0 	0.0 	0.0 	210.0 • 0.0 	10.4 	18.8 	18.8 	10.8 	31.3 	31.3 	31 • 3 
5 	DIVIDENDS AND TAXES 	• 	0.0 	0.0 	22.2 	0.0 	0.0 	46.9 	78.1 	78.1 	78.1 	57.2 	57.2 	57.2 
6 	SINKING FUND 	 20.0 	0.0 	0.0 	0.0 	0.0 	, 	0.0 	210.0 	0.0 	0.0 	210.0 	0.0 	0.0 
7 	PLATES 	 ' 	100.0 	0.0 : 0.0 	0.0 	0.0 	22.2 	. 0.0 	0.0 	22.2 	0.0 	0.0 	22.2 

	

. 	 0.0 	20.0 	0.0 	'0.0 	0.0 	0.0 	0.0 •  
8 	TOTAL SURPLUS 	 n-128.8 . 309.3 	287.1 	-85.9 	-65.0 	100.0 	• 	0.0 	0.0 	0.0 	0.0 	0.0 	0.0 . 

. 	 . 
9 	CUMULATIVE SURPLUS 	-128.8 	180.5 ' 467.7 	881.8 	444.8 	-57.2 	...244.6 	25.0 	2.8 -149.8 	119.3 	97.1 
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TABLE 5 cont. 

DATA YOR YEAR 2'  

UN! ITEM 	 JAN 	YEE 	MAR 	APE 	HAY 
JUNE 	JULY-  AUC 	SEP/ 	OCT 	le0V 	DC  

1 	COLLECT/OW 	 247.7 	208.2 	208.2 	181.4 	122.3 	
. 

2 	HATERIALS 	 . 	22.9 	22.9 	22.9 	10.4 	10.4 	111.5 	82.3 . 121.8 	121.8 	148.6 	207.7 	207.7 
3 	LAO X I. CASH OVERHEAD 	25.9 	23.9 	25.9 	46.9 	46.9 	10.4 	18.8 	18.8 	18.8 	31.2 	31.3 	31.3 
4 	SELLING 6 ADH/NISTRATIVE EXPENSES 	210.0 	0.0 	0.0 	210.0 	0.0 	46.9 	78.1 	78.1 	78.1 	57.2 	57.2 	57.2 
5 	D/VIDEXDS AND TAXES 	 0.0 	0.0 	22.2 	• 0.0 	'0;0 	0.0 	210.0 	0.0 	0.0 	210.0 	0.0 	0.0 
6 	SINKING F'UNL 	 20.0 	0.0 	0.0 	0.0 	0.0 	22.2 	0.0 	0.0 	22.2 	0.0 	0.0 	2212 
7 	PLATES 	 100.0 	0:0 	0.0 	0.0 	0.0 	0.0 	20.0 	0.0 	0.0 	0.0 	0.0 	0.0 

	

0.0 	0.0  • 	 0.0 	0.0 	0.0 	0.0 
a 	TOTAL SURPLUS 	 .131.1 0.59.3 	137.1 	

.. a5.9 	65.0 « 100.0 

- 	 • 	* 	.57.2 044.6 	25.0 	2.8 	.149.8 .119.3 	97.1 
9 	CUHULAT/VE SURPLUS 	.131.1 	28.3 	165.4 	79.5 	144.5 

12 	AVERAGE INVENTORT CHANGE 	• - 	0.0 

87.3 057.3 	.132.1 029.6 079.4 060.1. 42.9 
10 	/YVENTORY CHANGE 	 000.0 .100.0 000.0 	67.0 	67.0 
11 	CUMULATIVE /NVENTORY CHANGE 	 • 	000.0 000.0 .300.0 .233.0 066.0 	67..0 	100.0 	100.0 100.0 	.67.0 	.67.0 	.67.0 

.99.0 	1.0. 	101.0 201.0 	134.0 	67.0 	0.0 

13- 	RECE/VABLES cluncr 
'14 	CUHULAT/VE RECE/VABLES CHANGE 
15 	AVERAGE RECEIVABLES CHANGE 

16 	ACCOUNTS PATABLE CHANCE' 
17 	CUMULATIVE ACCOUNTS PAYABLE CHANGE 
18 	AVERAGE ACCOUNTS PAYABLE CHANCE 

02.5 	02.5 	02.5 • 8.4 	8.4 
02.5 05.0 07.5 09.1 00.8 

0.0 

SALES FOR THE LAST Tin= MONTHS OP en YEAR WERE TAKEN TO Mt 	250.0 250.0 
SALES FOR THE  TIRS  T THREE MOTS  OF THE FOLLOWINC YEAR WERE TAYEN TO BE 183.0 
PAYMENT FOX HATERIALS /S 12.5 PERCENT 01' PRODUC.TION 
LA101 AND CASH OVERUEAD IS 31.3 PEXCENT OF PRODUCTION 

	

0.3 .41.8 .41.8 	0.6 n 60.7 
0.3 	.44.1 	05.9 	.47.6 ..148.1 	-1a.i 	.38.8 	38.8 	0.4 . 57.7 	57.7 

.209.1 .20901. .171.0 032.1 .133.5 	05.7 	0.8.0 

	

8.4 	12.5. 	12.5 	12.5 	.8.4 	.8.4 	0.4 

	

.12.4 	0.1 	12.6 	25.1 	16.8 	8.4 	0.0 

250.0 
183.0 	183.0 



The output of the computerized cash budget in 

Table 6 provides the answer to this question. 

. Several salient aspects of this budget need 

pointing out: 

(1) The cumulative cash surplus remains at $200 

for the -year, as before. This is as it should 

be, because we are changing only the production 

schedule, not the level of sales or production. 

The firm collects the same amount of cash for 

sales, incurring the same aggregate cash ex- 

penditures for labor and materials. 

(2) The only change is in the timing of the cash 

txpenditures. 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 months, therefore, 

the net cash flow will be more negative or less 

positive than otherwise. During the month.of 

no production, there will be less outlay; con-

sequently  the .net cash flow will be more positive 

or less negative. 

/47 
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Scheduling production once every two months 

is, of course, only one possibility. The firm 

may schedule it once every three months or 

every four months. The impact on cash flow in 

these cases will follow the same pattern. Total 

cumulative cash flow for the year will not be 

affected, but_within the year there will be 

greater fluctuations in cash balance due to 

bunching of payments. Also, as productions 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 as to 

bring this out explicitly. 

An Upward Trend in  Sales 

Many firms have found that as their sales rise, 

their cash position deteriorate.s, at least in the 

short run. The reason for this is that rising 

sales, if made on credit, will result in an increase 

in collections only after a time lag; while as sal es .:: 

climb, the firm must cLrry larger inventory  and 
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TABLE 6.  

LINE 	IT .EM 

A COMPUTER-GENERATED CASII BUDGET 
FOR A CHARGE IN INVENTORY POLICY 

•  JAN • 	FEB 	liAZ 	• . APR 	MAY 

1 	COLLECT/ON 	• 	: ' 200.0 	200.0 	200.0 	183.0 	183.0 
2 	MATERIALS 	 0.0 	. 45.8 	0.0 	33.3 	0.0 
3 	LABOR G CASH OVERHEAD 	83.1 	0.0 	51.9 	• 0.0 	93.8 
4 	SELLING G ADMINISTRATIVE EXPENSES. 	210.0 	0.0 	0.0 	210.0 	0.0 
5 	DIVIDENDS AND TAXES 	• 	0.0 	0.0 	25.0 	0.0 	0.0 , 
6 	. sunrso YUND 	 20.0 	0.0 	0.0 	0.0 	0.0' 
7 	PLATES

. 	
100.0 	0.0 	0.0 	0.0 	0.0 . .  

a 	TOTAL SURPLUS 	 ' o.213.1 	154.3 	123.1 	-60.3 	89.3 
, 	. 

9 	CUMULATIVE SURPLUS 	' 	...211.1 	-58.9 .- 	64.2 	4.0 	93.2 

10 	IGVENTORT CHANCE 
11 	CUMULATIVE INVENTORY CHANCE 
12 	AVERAGE INVENTORY CHANGE 

13 	RECEIVABLES CHANGE 	: 	-1 7.0 	-17.0 	-17.0 -100.0 -100.0 
14 	CUMULATIVE RECEIVABLES CUANCE 	• 	‘17.0 • -34.0 	.-51.0 -151.9 ..251.0 
15 	AVERAGE RECEIVABLES CHANGE .  12.5 

16 	ACCOUNTS PAYABLE CHANGE 	33 • 3 	...45.8 	20.8 	-33.3 	37.5 
17 	CUMULAT/VE.ACCOUUTS PAYABLE CHANGE 	33.3 ..-12.5 	8.3 	...25.0 	12.5 
18 	AVERAGE ACCOUNTS PAYABLE CUANGE 	0.0 

•  JUNE 	JULY 'PM 	SZPT 	OCT 	NOV 	DEC 

	

183.0 	83.0 	83.0 	.83.0 	150.0 	150.0 	150.0 

	

2 0 . 3 	0.0 	37.5 	0.0 	50.0 	0.0 	62.5 

	

0.0 	125.0 	0.0 	156.3 	0.0 	114.4 	0.0. 

	

0.0 	210.0 	0.0 	0.0 	210.0 	0.0 	0.0 

	

25.0 	0.0 	0.0 	25.0 	0.0 	0.0 	25.0 

	

0.0 	20.0 	0.0 	0.0 	0.0 	0.0 	0.0 

	

100.0 	0.0 	0.0 	0.0 	0.0 	0.0 	0.0 

	

37.2 	-272.0 	45.5 	-98.3. 	-1 10.0 	35.6 	62.5 

	

130.4 	-141.6 	-96.1 -194.4 	-304.4. -268.8 -206.1 

	

-83.0 	250.0 ..150.0 	350.0 	-250.0 	116.0 -250.0 

	

-66.0 	184.0 	34.0 	384.0 	114.0 	250.0 	0.0 

67.0 	67.0 	67.0 	100.0 	100.0 	100.0 
-351.0 	-284.0 -217.0 -150.0 	-50.0 	50.0 	150.0 

	

-20.8 	50.0 	.-37.5 • 	62.5 	-50.0 	45.8 	-62.5 

	

-8.1 	41.8 	4.3 	66.8 	16.8 	62.4 	0.0 

83.0  -1 83.0 	-17.0 	-83.0 	217.0 

	

83.0  -1 00.0 .-117:0 -200.0 	17.0 
10.0 

SALES FOR rnz LAST THREE MOUTHS 07 THE YEAR VER TAXEU TO BE 	2504 	250.0 
SALES FOR THE FIRST THREE  )107}S 07  TUE FOLLOWING YEAR WERE TAZEN TO BE 183.0 
PAYMENT FOR MATERIALS IS 12.5 PERCENT OF PRODUCTION 
LABOR AND CASH OVERHEAD IS 	11.3 PERCENT OF PRODUCTION 

250.0 

181.0 183.0 
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extend more'credit. Liquidity will be reduced even more if, 

in order to meet its expanding sales, the company must expand 

' its productive capacity. 

The output of the computerized 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, sales rise to 

an even annual  rate of $2400 (i.e. $200 per month). Labor and 

cash overhead and material costs remain the same percentage 

of production costs as before, but material costs are now 

assumed to be payable, like labor and cash overhead, in 

cash at the time of purchase—Tax and dividends are now 60% 

of taxable income. The company spends $120 on replacement 

every year, but as sales climb to  • $200 per month, it must 

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

facilities. As sales rise in Years 2 and 3 the company's cash 

position will actually deteriorate, for the reasons nentioned 

above 
: 



CASE 41EVERT0XY eAINVEHTORY) AREcE/VABLES £(4)ECEIVIBLES) in ACCOUNTS 57.G8ACCUETS 
17 1.01J 	 PAIMILS 	rAyIno• 

,-300.63 
11.38 

11.38 
11 ..18 
11.38 
11.38 
11.38 

11.18 
11.38 

. 11.38 

11.38 

. 	. 

. -25.50 
-25.50 
24.50 

24.50 

. 24.50 
24.50 

24.50 
24.50 

24.50 

24.50 

24.50 

0.00 
0.00 

0 •00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

• 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
'0.00 

• 0.00. 	0.00 
0.00 • , 	0.00 
0.00 	0.00 
0.00 	• 	0.00 
0.00 	0.00 
0.00 	0.00 
0.00 	0.00 
0.00  
0.00 	0.00  
0.00 	0.00  
0.00 	• 	0.00  
0.00 	0.00  

0.00  

0.00 

• 50.00 
100.00 

150.00 
150.00 
150.00 

150.00 

150.00 

150.00 
150.00 

a.50.00 

150.00 

150.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

6.00 
b.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

50.00 

50.00 

50.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

12.50 

0.00 
0.00 •  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0 . 00 
0.00 
0. 0 0 
0. 0 0 
0. 0 0 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00  
0.00  
0.00  
o.00 
0.00  
0.00  
0.00  
0.00  
0.00 
0.00 
0.00 
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TABLE 7. 	A COEPUIZA-CENEtATE,D CAsn IUD= 
pox AN UPUAED TEND IN SALES 

Ylue 1 

SALES 	COLLECTIONS 	LABOR EATEEIAL  TX * 

1 	150.00 	150.00 	46.88 	18.75 	3.6o. 
2 	150.00 	150.00 	46.88 	18.75 	3.00 

3 	150.00 	150.00 	46,88 	18.75 	3.00 

4 	1/0.00 	150.00 	46.88 	' 18.75 	1.00 

5 	150.00 	150.00 	46.88 	18.75 	3.00 

6 	150.00 	150.00 	46.88 	18.75 	1.00 

7 	150.00 	150.00 	46.88 	18.75 	3.00 

E. 	150.00 	150.00 	46.88 	18.75 	3.00 

9 	130.00 	150.00 	'146.88 	aa.75 	. 3.00 

	

10 150.00 	*150.00 	46.88 	18.75 	1.00 

	

11 If.0.00 	150.00 	46.88 	18.75 	3.00 

	

12 150.00 	150.00 	46:88 	18.75 	1.00 

	

13 200.00 	150.00 	82.50 	25.00 	18.00 

	

14 200.00 	150.00 	62.50 	25.00 	18.00 

	

15 200.00 	150.00 	62.50 	2500 	18.00 

	

16 200.00 	200.00 	62.50 	25.00 	18.00. 

	

17 200.00 	200.00 	62.50 	25.00 	111.00 

	

10 200.00 	200.00 	62.50 	25.00 	18.00 

	

19 200.00 	200.00 	62.50 	25.00 	18.00 

	

20 200.00 	200.00 	62.50 • 	25.00 	1 0. 00  

21 	200.00 	200.00 	62.50 	25.00 	18.00 

	

22 200.00 	200.00 	62.50 	25.00 	18.00 

23 	200.00 	200.00 	62,50 	25.00 	18.00 

	

24 200.00 	200.00 	62.50 	25.00 	18.00 

8E12.1E0 AN D • 	CAPITAL 
ADM/VISTRATIVE EXPEND/TURES 

EXPENSES • 

	

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 	Q.00 

	

70.00 	0.00 

	

70.00 	0.00 

	

70.00 	0.00 

	

70.00 	• 	0.00 

AvEnct VALVES 
'TEAR 2' 

	

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 	0.00 

	

70.00 	0.00 

	

70.00 	0.00 

AVEZACE VALUES 



SILLS • 	COLLECT/OUS 	LAEOR 	HATER/AL . 7.AX 

- 

	

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 

	

200.0U 	200.00 	62.50 	25.00 

	

200.00 	200.00 	62.50 	25.00 

25 
26 
27 
25 
29 
30 
31 
32 
33 

. 34 
35 
36 

18.00 
18.00 
18.00 
18.00 
18.00 
18.00 
18.00 
18.00 
18.00 
18.00 
18.00 
18.00 

70.00 
70.00 
70.00 
70.00 
70.00 
70.00 
70.00 

70.00 
70.00 
70.00 , 

70 ..00 
70. 00  

AVERAGE 

320.00 
00.00 
0.00 
0.00 
0.00: 
0.00' 
0.00 

M.00 
, 0.00 

0.0.0 
-- 0.00 
' 0.00 

VALUE& 

-295.50' 
24.5.0 
24.50 
24.50 
24.50 
24.50 
24.50; 
24.50 
24.50 
24.50 
24.50 
24.50 

0.00 
0.00 	• 
0.00 
0 •00 
0.00 
0.00 
0.00 

- 0.00 
0.00 	. 
0.00 
0.00 
0.00 

0.00. 

0.oci 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 	0.00 
0.00 	0.00 
0.00 	0.00 
0.00 	0.00 
0.00 	0.00 
0.00 	0.00 
0.00 	0.00 
0.00 	0.00 
0.00 	0.00 
0.00 	0.00 
0.00 	0.00 
0.00 	o.op 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00. 

TAELE 7 cont. 

TEAR 3  

.GASU 
SELLING  AND 	CAPTAL 	-Fume 
ADMINISTRATIVE EXPEND/TURES 
EXPENSES 

	

› dINVENTORE «e.INVENTORT) 418,Z0E/VAELES e4XECEIVABLE3) AACCOUNTS 	(AACC0UNT3 

	

7IYA8LE 	•AYAR•X ) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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IV. 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 experimentation on a mathematical 

model of the decision-making situation performed 

in order to evaluate the merits of alternative 

financial decisions. The mathematical model for 

this experiment consists of an equation which • 

computes the net effect which a recession might 

have on a firm's cash inflows and outflows. We 

shall apply the equation to a simple example 

and show how the same analytical results can also 

be obtained through simulation on a computer. 

' The Model  

The model used below to determine a firm's risk 

af cash insolvency in the event of a recession 

• 
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was initially constructed by Gordon Donaldson. 

A recession has the effect of causing sales to 

decline ànd the average collection period on 

receivables to rise. Both these changes are of 

uncertain dimension, but the management is 

assumed to be able to specify the distribution of 

their probabilities during the recession. It is 

also recognized that not all cash outflows are 

of 6qual priority for maintaining a firm's solvency. 

For example, if a firm is short on cash, it can 

easily postpone dividend payments, major capital 

expenditures, and sdon without risking or preci-

pitating insolvency. In predicting a firm's 

solVency position, theie 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 & 14; James C.T. Mao, ."Hssentials of Computer 

Simulation", Financial Executive, XXXV(October 1967) 

pp. 55-62. 	 • 
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There are, however, other types of cash expenditures 

which must be made if the firk is to remain in 

business. These mandatory cash expenditures would 

include such items as interest payments, taxes, and 

manufacturing, selling and administrative expenses 

needed to maintain sales. Since our concern is with 

the risk of Insolvency, only the mandatory cash outlays 

are considered in the following equation for cal-

culating the firm's. cash balance at the end of a 

recession; all receipts are of course considered. 

K
1 

represents the firm's cash balance at the end of 

the recession. Assuming that all of the firm's 

maturing debt can be successfully refunded at maturity, 

K
1 

is given by the expression: 

Ending 	Beginning 
Balance 	Balance 

Inflow 	Outflow 

where : 

0 
stands for the cash balance at the onset of the 

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 a random variable, so 

are C, V, T and K1 °• the". indicates random variables 

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 final cash balance 

K1 will be negative. 
This probability will be designated 

as the firm's risk of cash insolVency. . 

3 C = S o x m + S 1 [n m -A m ]  

where S
o 

= pre-recession daily sales 

S
1 

= daily sales during the recession 

n = length of recession in days 

m = pre-recession average collection period, 

measured in days 

daim  = increase  In average  collection period 

during the recession, measured in days 
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Analytical Solution  

To demonstrate use of the model as a basis of 

simulation, a simple numerical example will be 

used. We assume that the firm has an initial cash 

balance of $26, daily fixed cash expenses'of 40Q, 	• 

daily fixed npn-cash expenses of 4.17, normal daily 

sales of $1, a normal collection.period of thirty 

days, and a ratio of .3 between variable cash expenses 

and sales. The probabilities that in a recession 

daily sales will equal 80e, 70e, 60Q, and 50Q are 

.1, .4, .4, and .1 respectively. The probabilities 

are .5, .2, .2, and .1 that the average collection 

period will lengthen by 10, 20, 30, and 40 days 

respectively if daily sales in the recession are 

80Q; for daily sales of 70e the corresponding pro-

babilities are .4, .3, -2, and .1; for daily sales 

of 60Q, .1, .2, .3, and .4; for daily sales of 50Q; 

.1, .2, .2,  and. .5. The firm is further assumed to 

have a debt of $197 in its capital structure, with 

interest payable at 8.88% per year; tax on net 

4 	Based on Mao, Quantative Analysis of Business  

Decisions, pp. 452-456. 

4 
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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 

probability distribution of recession sales and 

recession  collection  period (Table 8). The probabilities 

in this table are obtained by multiplying the probability 

of a given sales by the condit-ional probability' of a 

given collection period. Thus, during the recession, 

there i; a probability of .1 that sales will equal 80e. 

Given sales of 80e, the conditional probability is 

.5 that the collection period will lengthen by ten 

days. We assume for simplicity that the two events 

are statistically independent, so that the probability 

of their joint occuunnce is the product of their 

individual probabilities: in this case, .1 x .5, or 

simply .05. •  For this sales level and collection period, 

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

recession of $51.55, calculated as follows : 



me 
6oe 
soe 

NCREASE IN 
\ÇOLLECTION 

ERIOD 

10 DAYS 20.DAYS 30.DAYS 	40 DAYS 	TOTAL SALES 

Total 	.26 	.24 	. 24 	.26 	1.00 

005 
.16 
.04 
.01 

.02 

.08 

.12 

.02 

.01 

.04 

.16 

."05 

.10 

.40 

.40 

.10 

.02 

.12 
.. 08 
.02 

/IMMMÉM nn•7 

TABLE 8. 

JOINT PROBABILITY DISTRIBUTION OF RECESSION 
SALES AND RECESSION COLLECTION PERIOD 
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K
1 

= $26 	(beginning cash balance) 

+ $1 x 30 	(collection on pre-recession sales) 

+ $0.80 x (360-40) 	(collection on post-recession sales) 

- $0.80 x 360 x .3 	(variable cash expenses) 

- $0.40 x 360 	(fixed cash expenses) 

- $197 x .08881 	(interest expense) 

- .5 x ($.8 x 360  x7  - ($ 0.40 x 360 + $0.0417  x360  

+ $17.50) . ] 	(income tax) 

= $51.55 	(ending cash balance) 

In Table 9, this value of Ki  is shown along with sales 

of 80C and a corresponding lengthening in the collection 

period of ten days, with an associated probability of 

.05. The other sets of values  in the table are calculated 

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

that recession sales Will be 80c per . day and the average 

collection period lengthen by twenty days, with a resulting 

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

shows three possibilities when the ending cash  balaie 

falls below zero: when recession sales drop to 50c per 

day and-the collection period lengthens by twenty, by 

.thirty and by forty days respectively. Thfse possibilities 

occur with a total probability of .09 (= .02+.02+005), 



SALES AND 

COLLECTION PERIOD 

s i  (cents) Ara l (days) 

PROBABILITY 

OF EVENT K1  ($) 

TABLE 9.  

PROBABILITY DISTRIBUTION OF CASH 
BALANCE ÀT END OF RECESSION (K1 ) 

	

51.55 	80 	10 	.05 

	

43.55 	80 	20 	.02 

	

35.55 	80 	30 	.02 

	

27.55 	80 	40 	.01 

	

42.90 	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 	0 .05 



which is by definition the firm's risk of cash 

insolvency if it is hit by a recession lasting 

360 days. 

Computer Simulation 

The first step in starting the simulation is to 

generate random observations on the level of 

recession sales in accordance with the probability 

distribution given in Table 8. This is done by 

generating random decimals and attaching to them 

the following meanings: any random number between 

0 and .10 represents daily sales of eighty cents; 

any random number between .11 and .50 represents 

daily sales of seventy cents; numbers between .51 and 

.90 represent daily sales of sixty cents; between •.91 

and 1.00, fifty cents. Once the sales level is noted, 

random observations on the inc*rease 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. 
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Using tile 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, 
1(1. 

Running this experiment repeatedly will 

given us a probability distribution for K l . The 

percentage of times that the value of K 1 
is less than 

zero will shaw the firm's risk of insolvency. Results 

for this experimental case indicate that should the 

firm be hit now by a recessiori of 360 days, the 

probability that the firm will become insolvent will 

be approximately .09. 

The computer can also be used to test the sensitivity 

of the insolvency risk to other factors such as changes 

in the length of the recession, the size of the initial 

cash balance or initial debt, and the ratio of cash 

variable expenses to sales. The computer program for 

the s:.mulation experiment is given in Appendix B. 
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.1.ATFI V 
EIMENSIEN F.SALESA 18 / ,SALESt 18) ,RPL i 121 'ALEC t12) ,ASAE112),AEVT t12 

T (12 ),IJLLJ2LL&C I?  ). AFACT 14 itabiLS1191  
READ 	 IFSALES(1 )11:-- 1,183 

30 	FERMAI (2X.ÇF8.1 
	RE 	 AE Vi_e_SKE P_LT 	  

READ . t5,3C3 tAFAC1L 1 .1=1.43 
.P=1 

AIM& ÇT t1 3=1-0 	  
00 1 1= 1 A 
IF IAES4AFACT( I) 3.LT..001) -80 TO 1 

	 flJL  ST  M+.1_1=1._.. Ü±EAL1LJi1ÀU Qû 	  
AEJLS1W+1)=1,0-AFAC IL I 3/1GC.0 
M=P+2 

Èû 8 K=1.M 	 • 	 • 
OC 2 1=4.18 	 • 
SALE_S )_=.ESALF  t I) *P  C_J Li 
WRITE(694E) 
FERPAI t55X. 'EASh BUEGET V/1 

FCRMAT (3GX.'LN.IhLS  BUDGET 111E ORIGINAL FORECASTS HAVE BEEN 
1 	"PULTIPLIEU BY I FACTGR OF ' 

42 	FCRP.A1 12X.'LINE • .4X,' ITEP 1 ,13X, °JAN 	FEB 	MAR 	APR 	MAY', 
I • 	JUNE  • JUL Y 	AUG 	SEPT  • 	 OCT 	• NOV 	DECain 
kRITF If1 • 441 1S_A _  

44 	FCRMA1 tAX,"1 CC/LECTICN" ,7X,12F7,1 	3 
OC 3 1=1.12 

3 ______RML11_3:_=__._111*PRMLA_SALLS LE>  3) 
 WRITE (6.46 	IRML II I.I=1.,123 

46 	FCRPA1 (4X. '2 PAIERIALS. .8)412E7.1 
Eli 4 1=1,12  

4 	ALCL ( 1)=.in4PLCO*SAL ESL 146) 
kNic I 7 E dé.47) LALCL(1)•I=1*12à 

41 	ECRM A I. 1.4k,  ' 3  LA.B_E R 4__CASI:LAVI:10._!_i12E1e...1 	  
DC 5 1=1.12 
ASAE( 1 )=C.0 
1:11_911 	C  
ASKF( 1)=0.0 

5 	AP/1( I 1=C.0 
	 6_IfL1 t_4 	  

J=3*I-2 
ASAE(.1) -=5AE 	 • 

I  

é 	AE1,1(J)=0“ 
4SKF(1)=SKF 
	_ASeF_17.3=SKE 

APL(JPL T 
APIT18 )= 1 1T 

RLIE___t 	 A_E_L1  I *I-7.--1 112j 

. 	.4C • 
(ID 

i1  
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48 	FORMAT L4) , 4 SELLING 	ADM EXP 4 .12F7.1 	) 
wRITE (é.49) CAEVIII)9I=1,12) 

- 4Ç 	FLkNAT (4X05 CiY & 1AXhS 1 ,6K,12F7.1 	) 
WRITE (5C) IA5KFI1),I=1.12) 

50. FCRNAT (4X06 STINKING FUN0 1 .5X.12F7.1 	) 

51. FORMAT i4X, 0  PLATES 1 .10X.I2F7.11/) • 
. 	SLP=C.0 

•	  

1SCII) = SALES(

SLSM+TSO(1) 
7 	E53(11.---SLP 	 • 

WRITE (6.52) (T50(1).1=1,12) 
' 52 	F ( RMAT 43)(0 8 TCUL suRFLUS 	1 .1217.1//) L

I
TE 
	LL31_1C_SOIII•1_,=12.121... 	  

53 • FCRMAI i3Xs• 9 CLM SLRPLUS 
• W

RITE 1
é.54) 	LSALE5(1),I=13115) 

	FumAi 12k. ISQLES_EWL_ItifLASL_IhRFF  MENTHS OF THE if  

1 	'YEAR wERE TAKEN TO BE 0 •3F7.1) 
WRITE 	It.55) I5ALESÀ1).1=16.181 
Friemai_12x.±SALES_FOR_IfiE FLRThREEKa1t1HSCF TRE_ECLLCWIAG  It_ 

1 'YEAR wERE.TAKEN TO BE le3F7k, 1 ) 
RITE  •6 e56) PRPL 

IDAVMgMT 	MATI-DI, A1 	IC liPç_1_8 OgO ( prmy rp 

1 	'PRESENT SPLES 1 ) 

RITE 	PLCO 

57 	ELIIMALL2X4 4 1A8CLP_ANL_LASE_LALERIrEALLI_S_LLILE5md-1, 1  PER CEATCF  
1 	'SALES THREE MCNUS AHEA0 1 ////)• 

STEP 
FNEL 	  
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APPENDIX B 

IniEGEe P 
RIL 	1.1< 

	 E F S 1f 	E I 3J Xf 1  
REA0i f.-.51»J.X[i.M) 

5 	FORMA1i4iîu.51 

10 	FCRMAIl3XON = ,FS.2.5X. 1 8 = 	 =  
WFITE16.151 

lq 	FfRNAIIIA.ICCNCIT1fbn_ PPCEAPILITES:in  
OC 3 0 J>=1.4 
JX1=4JX441-3 

1fgEif.5) (X(111.11=JX1.JX2) 
ITEtb.2G) (X1I1)..11=JX1.J.X2) 

11  
30 	CONIINUE 

CC 35 11=1.3, -  ' 
NitILF-1-0 	  
E(11)=X8 

• C1111=X0 
35 	rfhliNUF  

P=1 	 • 
WRITEI6.4G) 

40 • 	friaT_LIEL:2171)LiliEliG_IlitelitS_S___IiAACIN'':_5X,  
15)4 'PERCENT 1 .6X OPEPCENT 96/4° AYERAGE 1 1 

MR1 TE 	9451 
FCIRMAII1H.25X.If1 PERIODe.7.XOPERCEN1'LlOXO1JE3Ta.  

• 19X+ISCLVEbT..5X,'INSOLVENT°96X.seCASh 1 //1 

AA=C. 
• 

ISEEC=1743 
50 	CCNTINUE 

til\CEP=0. 
CASF2=0. 
En lcca  1=1,1u_c_c. 	  

XX=UNIRANII.SEEDI 
IFIXX.GT...1) GO TE 100' 
SAIF'S=r.  
J=1 
GC IC 2u0 
IÈ1./(1...G1....5i GO  IC  110 	  
SALES=4.5 	* 
J=5 	 . 
GC IC 2CC 	  

11G 	IEDX.GT..9) GO JC 120 	• 
SALES='. • 

	A=9   	
G£ IC 200 

120 	SALES=3.5 
J=13 

/ 	• 

KMA  
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2CC 	X.X=INIPANIISEEE) 
DELIA=4C. 
IF(›X.GE.›(J).AN0.».LE.XIJ-11)JOELIA=10. 
IFiXX.01.X(J+1).ANC.XX.LE.X(J+2J)CtLTA=20. 
IFiXX.G1.)“J+2).ANÙ.XX.LE.XLJ+3) .JOhLTA=30. 
“çi-.1=e0.  

• C=30.+SALES4INIF )-30.-EELTA I 
V=(1.-BiP))*SALE.S*N(P) 

4 4 4 iN1 P 
1=ELP 	.C84N LP ) /360. 
1=.4*( SALES*NiPI*E 
IF UT .1 T  
1i=CASF1+C-1.0-F-I-T 
IFIK.GT.C.C)LVE1=EliEF+1. 

• -LE--LK.L E. a 	ER.+  1.  
CASH2=EtSki2+K 

ICOC GE1 -HM.1E 	 - 
fV1=CUFR/10C.  
tiAl=umpés/Luo. 
EA21=CASH2JICCGC. 
WILITFUI.1;a1IINIE_LeB_IPItDiPl_s_LLVIALIJI nlitCA*21 

. 	12CC FCFZ14.41(1H .27)(,F4.0,12X,F4.3•13X,Fb.2.7X/F7.3,6X,F7.3.6X,F7.2) 
IFIC4F).CE.217.1WRITE16,21003 
iFiNiPI-GF  

IFIAA.E0.0.0I G0 TU 2000 
. 	 • IFIBB.EG.0.(J) GC TO 2500 
	_P= 1  

EIP)=E4P)4.01 
IFIBI1J.GE..811 GC lE 3000: • 
GC In 5C  

2C0C 	NI(P)=NIPJ1-2C. 
210 6 	FEfiMATI1F-C1 

Ab=1. 	•  

GO 10 5C 
2500 P=2 

CIPI=1IPI+5.  
• IFIWP).0E.217.I BB=I. 

GC TE 50 

SIOP 

ENE 

KSEEC=KSEED*122C1C3125 
IF IKSEECI 1.2,2 
	KSEED=ISSEE0+2143436A1+1 	 0 	: . 

• 2 	IEMP=KSEE0 
• UNIRAN=TENP4.4656à13E-9 

ENE 
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