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INTRODUCTION

The purpose of this study is to test a theory of finan-
clal decision-making for the individual firm, The theory 1is
based upon the concepts of safe debt and necessary liquidity
when compared with actual debt and actusl liquidity, Though
it is not poesible to specify exact values of safe debt and
necessary liquidity, it is possible to specify the determl-
nants of each, If the firm responds to the levels of safe
debt and necessary liquidity, it must also be responding to
the determinante of each, Thus, it is possible to test the
theory by measuring the firm's response to changes in actual
debt and 1liquidity and to changes in the determinants of
safe debt and liquidity.

The firm used 1n this study will not be named, It is a
small to medium-sized lumber and bullding materials whole-
sale firm located in Des Moines, Iowa., The data in this
study came from the firm's annual and monthly financial
records and has not been changed in any manner such as
deseasonalizing, ete,

The following chapter will be a fund-flow analysis of
the fira over the perlod 1947-1964, After some insight into
the firm has been gained, the theory of financial decision-
making will be presented. Following that, the theory will
be tested and the results discussed,
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FUND-FLOW ANALYSIS OF A FIRM

Intreduction

It is generally sccepted that as a firm enters into and
passes through an upswing in economlc sctivity, 1t will call
upon outside sources for additional emounts of money. This
is because it tries to have its earning assets as large as
possible when the probability of making increased profits is
large,

The purpose of this chapter is to develop a mechanlism
to describe and anslyze these flows, Also, it will endeavor
to give some explanation of these flows as they have appeared
in the years 1947-1964 for a particuler firm, Most studies
of these flows have been of firms whose flows and sales be-
haved cyclically (17). The firm analyzed here differs from
the firme used in similar studies in that it has had, with
the exception of one year, ever increasing sales over the
period 1947-1964, It 1s also stypical in that it has expe-
rienced diffioulty in borrowing long-term funds,

The Financlal Statements
in Mathematical Notation
In most accounting bcoks one of the first things a stu-
dent learns s the idea of double entry, This merely means
that for every debit there is an equal and opposite credit
or eredits, In the balance sheet this is reflected by
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equality between total assets on the one side and total 1li-
abllities plus the capital accounts on the other, The in-
come statement equates net sales and other income with coste
and expenses, plus retasined earnings,
A simplified balance sheet can be written as
(2-1) ct+at+ocnt+nmt+oat-:),t+ocr.t+nl_t+
IPSt + Est
where:
C¢ = cash at the end of ¢,
Gy = government securities at the end of ¢,
CCA,_ = current assets excluding cash and

t
government securities at the end of t,

NFA, = net fixed assets at the end of &,
CAy = other assetes at the end of t,

D. = short-term debt at the end of &,
t

OCLt = other ocurrent liabilities at the end of ¢,
DLt = long-term debt at the end of ¢,
IPst = issued and pald-in surplus at the end of

t, and
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ES, = earned surplus at the end of t.1

t
The simplified income statement can be written as,
(2-2) HSOIt = C&Et + Dopt + REDt
where:
NSOIt = net sales and other income during
pericd t,
Dopt = depreciation during t,
C&Ey = costs and expenses during t, and
REDy = retained earnings during t.

Equation 2«1 is sn equation of stock varlables and
Equation 2-2 is an equation of flow varisbles, Equation 2-1
could have been written for the end of the previous period
(or the beginning of period t) by inserting t-1 for t. Then
Equation 2-1 for period t minues Equation 2-1 for peried t-1
will be & difference equation,

(2=3) (Cgp = Cgq) + (Of = G _q) + (OCAL = OCAg_4) +

(N’“t - N?At_l) + (OAt - Oﬂt.l) = (D.t - D't.i) +

(OCLt - OCLt.I) + (DLt - DLtﬁl) + (IPSt - IPSb_l) +

(Bsy - Es; ,).

l1n developing the fund-flow analysis and the theory of
financial decisions many different symbols are used, A
glossary of symbols used 1s contained in Appendix A for a

central place to refer to if i1t is forgotten what one symbol
represents,
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Equation 2-3 like Equation 2-2 1s composed of flow var-
isbles., The term (C; - ct-l) may be written as Apt, the
change in cash during period t, The other components in
parenthesis of Equation 2-3 can be written similarily,

Equation 2-3, rewritten using "A" signs, can be added
to Equation 2-2 to obtain,

(2-4) CaE, + Dep, + RED, + AC, + A0, + AOCA, + ANPA, +
LOAy = NSOI, + m't + MOCL, + ADL.; + AIPS, + AES,,

Hence,
(2=5) A‘:t = NSOIt - C&Et - mckt + MLt - Bt - ANFAt -
Mt - D'Pt *M.t "’@Lt + AIPSt *&st -A?t.

The right-hand side of Equation 2«5 is a statement of
the cash transactions of the firm for period t with thelr
resultant impact on the cash balance, The rest of the
ohapter will rely heavily on Equation 2.5 as a convenlent
mechanism for determining snd anslyzing the cash flows of
the firm,

Cash Transacotions of the Firm
The right-hand side of Equation 2-5 can be divided inte
two parts, business transactions and money market transac-
tions. The purpose of dividing transsctions into these two
major areas lg to point up the company's general need for

funde from outelde sources, Business transactions, denoted
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by BTy, are receipts and payments for goods and services ren-
dered to and by the firm during period t, PFurthermore,
(2-6) BT, = NSOIy - C&E, - AOCAy + AOCLy - AiFAy -~ LAy -
Depyg.
Money market transactions eare those in which money
principal 1s received or returned,? Thies can be written as
(2=7) Mg = AD,t + mLt + AIPs, - Lo,

where:

MMy = money market transactions, and
£y = BTy + MMy,

These two types of transactions sccount for all but two
compenents of Equation 2-5, The two components are AIS, end
- REDy which alwaye sum to zero, AES; is the change in
earned surplus during t and REDy 1s the earnings transferred
into ES during t.

The business transactions can be further divided in two
areas, the operating budget and the capital budget. The
purpese of dividing business transactions into two areas 1is
to peint out more specifically the firm's needs for funds,

Also, it can show the firm's ability to return money to the

2Tnis money market should not be confused with organ-

ized money markets, e.g. the commercial paper market, the
capital market, ete,



money market,
The operating budget permits us to show cash receipts

from customers plus all cash transactions having to do with
the acquisition of goods and services on current
account---payments to factors of production for services
rendered (i.,e., rent, wages, interest, dividends) end pay-
ments to vendors for services or materisls destined for de-
livery to customers, All these payments, excluding income
taxes and dividends, can be called production payments,

The second type of business transaction is the capital
budget, This includes expenditures for noncurrent assets;
investments and advances to subsidiaries or other companies;
land, plant, and equipment; and other permanent or semi-
permanent assets,

Table 1 is desipgned to 1llustrste the sbove discussion
for two years, 1952 and 1953, In 1952 business receipts
were $7,692,832 while business payments were §7,675,478,
making an excess of business receipte over payments of
$17,358. The firm could either have returnmed this latter
amount to the money market or added it to its cash balances,
It chose to do the latter plus borrowing another $16,200,
This resulted in the cash balances increasing by $33,554.

In 1953 recelpts from customers declined, At the same
time operating payments dropped, causing an excess of re-
celpts over payments in the cperating budget, On the other



Table 1, Transactions affecting cash, 1952 and 1953

1952
Payments Recelipts
Business trnnaaotign-
erating budge
ogccciptl from customers 7688352
Production payments 7847153
Income tax payments 123753
Dividends
Other current assets
Subtotal 7570905 7688352
Subtotal difference 117446
Capital budget
Investments & sdvances 4313
Expenditures on fixed assets 104573
Expenditures on other assets 116
Subtotals 1045732 L4480
Subtotal difference 100093
Total business transactions 7675478 7692831
Difference 17353
Money-market transactions
Covernment securities
Notes payable-banks 45000
Notes payable-other 612000
Long term liabilities
Issued and psid-in surplus
Total money-market transactions 45000 612000
Difference 16200
Total payments and receipts 7720478 7754031

Effect on cash

33553



Tzble 1 (Continued)

Business transactions

Operating budget
Receipts from customers

Production payments
Income tax payments
Dividends

Other current assets
Subtotal

Subtotal difference

Capital budget
Investments & advances
Expenditures on fixed assets
Expenditures on other assets
Subtotals
Subtotal difference
Total business transactione
Difference
Money-market transactions
Government securities
Notes payable-banks
Notes payable-other
Long term lisbilitiles
Issued and paid-in surplus
Total money-market transsctions

Difference

Total payments and receipts
Effect on cash

Payments

7241748
102568

7524316

95079
5

95084
69827
7619401
10200

12640

12640

7632041
5710

Recelpts

7583943

7583943
59627

25257

25257

7609201

28550

28550
15909
7637751
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hand, payments exceeded receipts in the capital budget,
These two components of business transacticns resulted in
business payments exceeding business receipte by §10,200,
This excess was offset by an incresese in short-ters borrowing
from non-bank or other sources, This borrowing slightly in-

creased the total amcunt of cesh held at the end of 1953.

Summary

In this section the cash transactions were divided inte
three general areas., They were the operating budget, the
capital budget, and the money market transactions, This can

be written as
(2-8) Cg = OBy + CBy + MM,
where:
OBy = the operating budget = NSCIy - C&Ey -
Docr, + LocLy,
CBg = the capital budget = - ANFAy - ADAg - Depg,

MMy = the money market transactions -‘AD.t +

ADL‘: + AIPSt - Mt. and

BTy = 0By + cnt'



11

Digression on Cash Balances

Cash balances of the firm are generally considered to
be a transactions balance, A transactions balance 1s the
cash held to bridge the interval between the time of the
incurrence of business costs and that of the receipts of
gales' proceeds (11, p. 195).

It is quite difficult to say whether the cash balances
of a firm will increase, decrease, or remain constant as
transacticns increase, At first glance it would appear that
cash balances should increase, Thie is because a larger
"interval® will have to be bridged as transacticns increase,
As the oash balance increases due to this interval, it
should increase at a rate less than the rate of increase of
transactions, This is due to economies of scale and spread-
ing of risk (2),

However, other factors may enter which could reduce
cash balances, As time goes by, the management of a firm
may learn more about the coperations of the firm, the nature
of the demand for 1ts product, and about newer and better
techniques for determining the risk involved in the
"interval®, There have been significant developments in
statistics end econcmics in recent years which deal with
these problems---for example, statistical decision theory,
linear programming, and heuristic programming, It must be
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assumed that theee techniques would have had scme impact on
cash bslances of a firm, An older firm living in teday's
world would likely have gleaned some information over the
years which would have sn impact on ite cash balance,

This sccumuletion of knowledge means that 2 firm can
poseibly change the framework within which it must make a
decision from & zero-sum game against nature, with no idea
of the probabilities of the strategles of nature, inte a
game where 1t does know the probabilities cf the states of
nature, If this 1s the case, it could very well alter its
cholice of a etrategy in a given situstion, It might choose
a strategy which minimizes the expected loss over all strat-
egles rather than choosing one which minimizes the worst
possible loss nature csn bestow the firm,

Another factor altering cash balances ls an sctusl
reduction of risk, The firm holds cash balances because it
believes the opportunity cost is less than the cost of
having to liquidate other assets at short notice in order to
pay bills, In liquidating assets to ralse cesh the firm may
have to reduce the price of the goods to be sold, Banks
today extend "linees of credit® to firms by setting up a
certain amount of funds that the firm may borrow at any time,

This is quite importsnt to the firm, If it can get the
amount of cash it needs by simply 1lifting the phone snd
dlaling the bank 1t is possible to lower the cash on hand
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ebsolutely, Moreover, it may lead to the firm actuslly
trying to minimize the amount of cash on hand at a glven
moment, It may also free management from trying to calculate
expected payments and receipts, only becoming concerned if
they approach too closely the maximum line of credit, Thus,
the cash balance may actually become a relstlvely unimpore
tant decision except to keep it nesr some very low level,
Pigure 1 shows the end-of-the-year's cash balances for
the years 1947 to 1964, Although there is no consistent
trend upwards or downwards, there has been considerable var-
iation in these balances, During the same period, sales
have trebled, and consequently we cennot assert that cash
balances have increaced as sales, a2 measure of transactioms,
have increased, There is, however, some question about the
validity of Figure 1 because the cash balance for each year
hae been taken from & population of 250. There is alsc the
question of whether or not there 1s "window dreesing” at the
end of the year in order to make the annuel reports look
bstter, In any event, it would be 4ifficult to prove that
the cash balances have actually incresseed as transactions

have increased,
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Cash Flows between the Firm
and the Money Market
Figure 2 showe the growth of cash payments and receipts
with respect to business transaction over time, Cash pay-
ments and receipts have risen from slightly over four million
dollars in 1946 to more than twelve million dollars in recent

years., Payments and receipts may differ from each other

substantially. In 1959, e.g., payments exceeded business
receipts by £500,000., Other large excesses of payments over
receipts can be noted,

According to Equation 2-8 g deficit due to business
trensactions hae to be made up by going to the money market
or by a reduction in cash balances, In this firm most of
the effect is in the money market, In Figure 1, the highest
amount of cash balances was sbout $166,000, This would not
be large enough to cover an excess of business payments over
businees receipts of $500,000,

Flgure 3 displaye the excess of businese receipts over
business payments, and the excess of money market receipts
over money market payments, Both vary considerably. The
interesting thing is the symmetry of the two lines, The
years 1949 and 1952 are the only years in which the excess
occurred on the same side of the 0 deficit merk, In 1949

the two combined to decrease the cash balsnce by 281,000,
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and in 1952 they combined to increase the cash balance by
33,000,

Other than these two years money market transactlons
offset the excess of business paymente over business re-
ceipts, The excees of money market receipts over money mare
ket payments is sometimees modified by decreases or increases
in the cash balence, but then the changes in cash balances
are not large., Flgure 1 showe the largest change in cash
balances csme in 1949 when money market and business transe
actions both ran a defiecit,

In Equation 2-8 BT, = OB, + CB,. We would expect the
capital budget to show a fairly stable excess of payments
over receipts, because of replscement of worn-out fixed
assete, Those varistions in the capitel budget which do
exist can be traced by use of Equation 2-8,

Figure 4 shows the excess of capital budget expenditures
over capital budget receipts., From 1947 to 1954 the excess
is constant, After 1954 the excess gets larger and larger,
reaching a meximum of $580,000 in 1957, In 1953 the excess
was only $70,000, In order to explein this incresse Equa-
tion 2-8 will be used,

As 1t stends CB, has three components; Aw?nt. [Oh,, and
Depy. The change in other assets during t, XA, contains a

component called the change in investments and sdvances dur-
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ing &, Al&h,, What 1s left of ADAy will be denoted by L0AS.

This glves us

(2-9) CBy = = Depy = ANFAy - AldAy - ADAR.

(- Depy = ANPFAy) 1s sometimes called gross investment or
gross expenditures on fixed assets, OCross expenditures on
fixed assets and the change in investments and advances are
the two main components of the capital budget,’

In only two years hes gross investment deviated markedly
from its mean value---1956 and 1961, in which it was over
£230,000, For the most part gross investment in year t fells
within 2 range bounded by gross investment in year t-1 plus
or minus 10f, During the period 1954-1957 gross investment
was quite stable,

The secret to the extreme increase in the capital budget
deficit lles in Al&A,., Al&A, is composed of loans and
advances to subsidiaries and of purchases of subsidiaries.

In 1953 this account gave an excess of receipts over ex-
penditures of §25,000, In 195% and 1955 it changed to a
small excess of payments over receipts, This excess of pay-
ments over receipts carries over into 1957 where it reached
a maximum of §476,000, The gross expenditures on fixed

assets of the firm were sasll relative to Amaat.

35 listing of cash transactions for the period 1947-1964
ie enclosed in Appendix B,
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In a sense the expenditures in Al&A, are gross invest-
ment for the firm, though not es concretely so &s direct
acquisition of fixed assets. The substantial excess of pey-
ments over receipts in 1961 and 1962 are different from the
usual excess, Agaln these are due to Al&A,. In 1960 Alaa,
expenditures were $15,000; in 1961 they inecreased to §176,000
and to $371,000 in 1962,

This resulte in two periods of grest expansion in the
firm, The first period is from 1954 to 1957, the second
from 1961 to 1964, Both have called for large amounts of
funds, The largest pert of the funds was needed for expan-
sion of subsidiaries while a smaller part was due to in-
ereasing fixed assets and replacement of worn-out fixed
assets,

FPigure 3 shows that in 1957 the largest net borrowing
took place in the money market, In 1961 and 1962 the bor-
rowing was also large, Evidently the need for funds for the
expansion during these times was primarily financed by going
to the money market, rather than internally,

The second half of business transacticns is the oper-
ating budget, Like the capital budget it also has many com=-
ponents. The Equation 2-8 which contains the operating
budget in mathematical notation is too general, It makes no

allowance for individual current liabilities, current assets,
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or costs and expenses, The operating budget in a more spe-

eific form is

(2-10) OBy = (NSOIy - A¥Ry) - (CSOy - AAPy + Alnvg + AOCAg)
- (PITy = ARIT ) - Divy

where:

/IRy = the change in trade receivables during %,

CS0¢ = costs, selling, and other expenses dur-
ing t,

AAPy = the chenges in accounts payable during ¢,

Alnvy = the change in inventories during t,

AﬂCA: = the change in other current essets dur-
ing ¢,

PITy = provision for income taxes during t,

ARIT; = the change in reserve for income taxes
during ¢,

Divy = dividends during t, and

NSOI; = net sales and other income during t.

The firaz has had an inorease in sales in 16 out of 18
years, This would lead one to expect the operations pay-
menta to exceed the operations receipts due to increasses in
inventory, trade receivables, and other earning assets,
This 1s because of the firm's desire to achleve as large as
profits possible when the probability of obtaining them
is large. Figure 4, however, which shows the operations
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budget ss well as the capital budget indicates that in fact
operations payments have excesded operations receipts in
only four years. In 1962, one of the four years, sales
actually declined, Thie leaves only three years when oper-
ations payments have exceeded operstions receipts when sales
have increased.

One reason for expecting payments to exceed receipts
when sales go up is the expansion of trade receivables,

This amounts to the firm finanoing ite sales with a type of
eredit, If the firm expendes trade receivables when in-
oreasing sales, it actuslly puts off the day when the money
arrives at the firm, Pigure 1 plots sales and business re-
ceipts, Recelipts leg behind sales by about cne period, as
wae expeoted, Thie lag of receipts means operations pay-
mente should exceed operations receipts,

The explanation of why operations receipts exceed oper-
ations payments muet lie in other compeonents of Equation
2«10, Since dividends are not usually psid until the fol-
lowing period as are income taxes, these two are eliminated
a8 explanations,

The part of Equation 2-10 left, -(CSOy - MP, + Alnv, +
LOCAy) , must be the ares where the enswer lies, The most
likely contenders are Atnvt and A\Pt. Pigure 5 shows the
magnitude of each of these elements, In 1956, 1958, 1963,
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and 1964 AAPy was larger than Anvy and in 1960 APy was not
as negative as Amvy., This means that as inventory increased
acoounts payable were increased more, or that the firm was
using accounte payable to finance itself, and explaine %to
some degree why operations receipts have been able to exceed
operations payments, It need not be true that as sales in-

crease the current expenditures will exceed current recelpts,

Debt Structure and Money Market Transactions
Money market transactions were defined to be those in
which money principal is received or returned, A more spe-

cific statement of thies 1is
(2-11)  mMg -=Ap.,b1= +AD.% + Dy, + AIPSy - Aly

where:

Ab'b, = the change in short-term bank debt,

AD'% = the change in short-term other debt, and
AD't = AD,bt + AD.%.
Government securities transactions or A3y have been
quite small in the firm, From 1947 to 1953 the amount held
was about $1,000, In 1954 it purchased $20,000 worth and in
1955 1t purchased 029,090 more. The firm has not held any
since 1959. This indicates while it 414 hold government
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securities, it was not participating very actively.®

Another component which has not contributed much to
money market transactions is AIPS,, Appendix A shows that
the issusnce of capital stock, or AIPS,, has been small. The
reason for this is that the firm is primarily owned by one
family. To issue more capital stock is elther to dlilute
its control over the corporation or increase the family's
investment in it., Both can be undesirable from the individ-
ual's point of view, An increase in investment in the firm
means that the owners are unable to diversify thelr personal
portfolics as much as they may want, In this case the 1ssu-
ance of capital stock depends on many things outside of the
firm as well as on the inside.

Since government gecurities and issued and pald-in sur-
plus play a rather insignificant role in the exchange of
money prineipal, the bulk of the money market transactions
lies in the other three components, AD.bt, AD.%. and ADLt.

Of these, AD needs clarification, This debt is made up of

.ot

loans to the company by stockholders and company officers.
There are two primary reasons for its existence,

The first is that if no credit is avallable from other

b1t 1s the author's opinion that the firm, more or
less, didn't want to be bothered with governuent securities
80 sold them for convenience,
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sources and there 1s a need for funds, then the owners are
going to have to finance the need by themselves or cut down
on expenditures, If profits look good, they will be reluc-
tant to do the latter. They could finance expansion of the
firm by issulng capital stock to themselves but this amounts
to a permanent type of loan and may interfere with their
plane for thelr personal portfolios. Although they may not
be willing to make chenges in their personal portfolics for
a long time they may be willing to do so for 2 shert peried
of time. But in that case the best thing to do would be
simply to lend to the firm on 2 short-term basis,

The second resson for stockholdere and officer loans 1s
that the loans pay interest at & rate which is less than the
rate pald on bank loans, At the same time the rete is asbove
rates pald on savings deposits at savings-and-loan associa-
tions, The result is to encourage owmers and officers to
alter the structure of their personal portfolics., The first
reason or the desire to expand the firm seems to be the most
important during the first years of the study bdecause the
firm could not get @ long-term loan until 1954, Additions
to long-term funds then had to come from prefiteble opers-
tions and short-term lcans from owners and officers, In
this case, the title "short-term" loan is probably an indi-
cation of optimism rather than the actual length of time the
debt existed,
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Pigure 6 shows the magnitudes of the three types of debt
for the years 1346 to 1964, An interesting thing happens
here, The long-term debt incresses in 1954 and then tapers
off for two years, In 1957 it increases again, anrd drops
down in 1958, It is &s though the firm first borrowed and
then returned money in order to convince the sources of the
funds that 1t could pey off the debt, This is not too un-
likely with sny firm in its first dealings with an outside
source of funds, From 1959 on long-term debt increases sub-
stantially until finally decreasing in 1564,

Short-term benk loans appear alwsys to have been a pri-
mary source of funds, They vary quite 2 lot end have in
general incressed, The particular information in Pigure 6
about short-term bank debt, however, has some of the un-
reliable aspects of the cash balances discussed earller,
That is, each year's magnitude is only one out of a popula=-
tion of 250 possible values for a year, Although it prob-
ably is not quite so bad as eash, since the short-term loans
are for 30-90 days, it does miseg entirely seasonal varia-
tions,

The last type of debt on Pigure 6 is short-term other
debt, It played a more prominent role before leng-term debt
came inte existence, Since that time it has decreased to a
negliglible amount, It would appear that up to 1958 the

first factor, or the expansion of the firm, was the most im-
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portant for its existence, Since that time the higher inter-
est rete than that paild on savings deposits at financial ine-
stitutions appears to be the most important reason for offi-
cers and stockholders maintaining loans to the firm,

In order to show the relations smong the varlious types
of debt, Figure 7 has been drawn to show the excess of re-
ceipts over payments for the various types of debt, The
excess 1is actually the net borrowing for each type of debt
over the perioed.

The short-term debts tend to vary inversely with each
other, This 1s especiaslly true in the periods, 1947-1954,
and 1957-1964, However, the excess in the short-term other
debt 1s rerely of the same magnitude as for short-term bank
debt, This indicates that they may be only psrtial substi-
tutes for one another,

After 1957, the excess in long-term debt tends to vary
in the same direction as the excess in short-term bank debt,
This means that they do not appear toc be substitutes for one
another, Short-tera debt should grow as current assets ex-
pand, At the same time, fixed assets could be expanding
and long-term debt could be used for that purpose, It con-
sequently is not possible to specify en exact relaticnship
between these two types of debt,
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Summary
In studying receipts and payments of the firm, certain

things have come to light, FPirst, much of the variation in
the capital budget is due to variations in investments and
advances, Only a smaller part of the variation 1s due to
incresses in expenditures on fixed assets, Most of the ex-
penditures on fixed assets are replacement of worn-out fixed
assets,

Operations receipts have been able to exceed operations
payments in many years even though sales have increased in
most of these years. This has been due to reductions in in-
ventories and increases in accounts payable.

Long-term debt and short-term bank debt have both in-
oreased over the years, while at the same time short-term
other debt has decreased to a very small amount, There ap-
pears to be little use of the different typee of debt as
substitutes for one another, However, short-term bank debt
has gone up when short-term other debt has gone down, Also
it has been since the introduction of long-term debt that
short-term other debt has become small, although there does

not appear to be any other direct relation between the two.

Non-Financial Flows
It 1s possible to substitute the more specific Equations
2«9, 2«10, and 2-11 into 2-8 to obtain
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&
(2-12) ALy = (NSOIy - ATBg) - (CSOy - APy + Ofnvg + [OCAL)
- (PITt d &ITt) - Di‘t - (Dopt 4+ NFAt) - &&At -

. +AD. + AIPS, = X,
Loay + m-bt + ﬂ’-% b [ t

It wae mentioned above that (Aﬁst - REDt) could be left
out of Equation 2-8 depending on one's preferences because
i1t 18 slways equal to zero, It must be in Equation 2-12 1f
1t is desirable to subtract out the income statement, The
income statement 1is
(2-2)* NSOI, = €SOy = PITy = Depy = Divy = REDg =0
Subtracting Equation 2-2' from Equation 2-12 plus (Aast -
REDg) leaves
(2-12) £, = - Nav, - AR, - LocaR + Ary + ARIT, + LS, -

t
ANFAt - Anagt - ADA; 4-£D.b +-AD’°t + B + AIPSt

t
- By,

As it appears to people on the outside loaning money to
the firm the left- and right<hand sides of Equation 2-12
have been negative much of the time, The view from the
ingide 1s different: management would lock at it as an ex-
pension of the firm, To portray the role of the firm, Equa-
tion 2«12 is multiplied by (-1) and the money market trans-
actions are shifted to the left-hand side to obtain

dea m'bt N m'ot + 8D, + AIPSy - Ky - Loy = Olnvg +
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NIRg + MA; - AAPg - MRITy - DESy + NiPAg + Alshy +

LOAY

The assets and 1liabilities on the left-hand side are
called financial in this case because they are cnes that are
cash, close to cash, or obtained cash for the firm, Those on
the right-hand side will be called non-financial assets and
liabilities.

For the most part the left-hand side of Equation 2-13
has been positive, It represents s flow of funde into the
firm with 2 resultant burgeoning of non-financial assets.
The components on the right-hand side are net changes in the
respective accounts for the periocd, The sum of these cow-
ponents will be called a net non-financial flow or Bg. It
comes asbout by the firm either increasing debt or lowering
cash or both, It was shown above that the firm has preferred
most often to increase debt,

The net non-financial flow can be broken or simplified
into three main components. The firet part, to be denoted
Aﬁot. is the change in current non-financial assets minus
the change in current non-financial liabilities, It is the
net change on non-financial current accounte, The second
part 1s the net expenditures on fixed sssets and other non-
current assets. This includes ANFA,, Al&hy, and ADAg. For
slmpliolty's sake it will be called net investment, denoted
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by I;. The third part is Aﬂst = RED;.

Aﬂct ghould vary quite & bit since as snticipations of
sales go up, the firm will increase inventories to be ready
for the increase in sales, Also, as sales go up trade
receivables will go up. This increase in current none
financial assets will be dampened to some extent by increases
in accounts payable, Most of the variation should be due to
seasonal factors---for example, in the early spring the firm
adds inventory to get ready for the big sales which take
place in the spring, summer, and fall.

If accounts paysble d4c not increase as much as current
non-financial assets, then the firm must increase debt or
lower its cash or government securities position to pay the
difference, Most of this effect should zo to short-term
dabt,

Pigure 8 shows AA% on an annual basis, This 18 shown
for historiecal and not for analytical purposes because it

misses seasonal variation.

Summary
Over the years the firm has increased its debt while
expanding its non-financial assets, This means that the net
non-financial flow has been positive and has been primarily
financed by debt, Changes in debt cen be modified to some

extent by lowering cash and government securities. Cash,
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however, has remsined constant over time and government secu-
rity transsctions have been lergely insignificant, The firm
has chosen, so to spesk, & dombination of debt and liquidity
to meet the net non-financlal flow, In the next ochapter a
theory about this choloe of debt and liquidity will be
presented, In the following chapters s statistical model
will be used to test this thecry using monthly information

rather than the annual deta which has been presented in this
chapter,
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A THECRY OF FINANCIAL DECISIONS

This chapter is essentially a restatement of a theory
of W, H., L. Anderson in his book, Corporate Debt and Fixed
Investment (1). His theory will be presented in the first
part of this chapter, One change in his mcdel made in the
latter part of this chapter is the inclusion of short-teram
other debt, This is due to the particular characteristics of
the firm and not to theoretical concepts.

The Theory

The right-hand side of Equation 2-13 was called a net
non-financial flow, For the time being 1t will be denoted
by Bg to slimplify the discussion, Changes in the various
types of debt plus the change in issued and palid-in surplus
will be denoted by AD;. Changes in cash snd in government
securities will be denoted by AL, the change in liquidity
during peried t, This gives
(3-1) By =D - N,

In order to develop the theory it is assumed that t is
& short period of time (1, p. 30). The period of time 1is
short enough so that the firm hse decided what its production
will be, the terms of credit it will give and take, and the
prices at which it will sell goods and services,

According to the identity Equation 3-1 the firm must



39

choose & combination of debt end liquidity equal to By. The
set of possible solutions is infinite, But since the firm
does not wsnt to add debt and ligquidity in equal amounts
forever, there must be & solution to Equation 3-1 which is
en optimum combination of AD, and Aly. This 1s called an op-
timum solution.

It is 2lso assumed that for the firm there is some safe
level of debt denoted by D; end some necessary level of li-
quidity by L; (1, p. 32), Since in meking a decision the
firm knows the level of each, it can compare its actual debt
with its safe level of debt and its sctual level of liquid-
ity with 1te necessary level of liguidity.

The smaller is (Ly - L:) in the system of real numbers
the greater is the probability of being caught short of li-
quidity and being forced to dlspose of other assets to raise
cash, The smaller is (Dy - Dy) the larger is the probability
of not being able to pay off debts and, also, of being con-
sldered a poor risk by one's creditors (1, p. 32).

These risks or dangers should result in certain be-
havioral patterns in a firm, For example, the smaller is
(Lt-i - L{), the greater borrowing or debt ascocumulation
should be, because the firm dare not lower liguidity any
further and must borrow asdditional funds to meet the require-
ments of By, Similerly, the emaller 1s (Di - D,_,) the more
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hesitsnt the firm should be te berrow sny larger emounts,

The risks or Adangers should aleso affect llquldity accu-
mulation, In thils case the smsller is (L: - Lg.q) the less
liquidity the firm would like to accumulate, Finally, the
smaller is (D - Dy_,) the less liquidity the firm will ac-
cumulate, because 1t will be hesitant to asccumulate any
further dedbt and will try to satisfy Equaticn 3-1 by lowering
liquidity or at least not accumulating it ss quickly.

It should be true that interest rates have an effect on
safe debt and necessary liquidity. As the interest rate
goes up, 1t makes debt more costly and requires a larger
payment to the lender., This means that as the interest rate
on borrowing increases, the amount of safe debt should de-
erease,

The treasury bill rate should affect safe debt and nec-
essary liquidity too, As the tressury bill rate goes up, li-
quidity is more desirable to hold than previously and nec-
essary liquidity is therefore higher,

The above dlscussion indicates thet there are two com-
ponents of the marginal cost of outside funds, The first is
increasing risk as Dt-l gets larger. The second is the cost
of the interest fatc. Similarly, there is a marginsl bene-
fit of liquidity. The first component of it 1s the de-

creasing risk as liquidity accumulates, and the second com-
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ponent is the treasury bill rate or lending rate.
An optimal solution of ADy and A, would be cne that
equates the marginel cost of debt with the marginal benefit

of liquidity subject to Equation 3-1.
The above discussion csn be written as

(3=2) Dy = f(By, Dyog, Dy, Lyogs Lps 14 13), and
(330 By » By By B Benis 0s Sgs 4104
where:
ig = the borrowing rate during t, and
1; = the lending or tressury bill rete during t,
According to Anderson the following should be true of
the partial derivatives of f and g

af 2

( 3=4) 0 « = 1 + < 1
3By . -
af 3
(3=5) ot =l <0
gy Mgy
Bﬁt BDt

(3o0) gpee - - < 0,

(3-8) Oﬂgg-aa
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(3-9) 1L.2L<o, and
3¢ g

(3-10) 0 < == = 2 (1, p, 33).

TP TH
The partials in Bquation 3-4 take the values they do
because the larger Bt is the larger the right-hand side of
Equation 3«1 has to be, Part of an increase in nt will
probably be taken care of by an increase 1nHAD%. The rest
of By must be made up by a decrease in AL, because

of 3009' a({B 2 2
(3-11) = ’ - ( L +ALt) =1 + —(E..}l- =1 + L.
aBt aBt aBt aBt aBt

In Equation 3-5 if Dy 4 increases that means that

(D: = Dg.q) will be less, Then ADy should decrease or be
less than 1t would have had there been a smaller D¢ 4. Be-
cause of constraint, Equation 3-1, liquidity must decrease in

order to satisfy Equation 3-1 because

(3-12) o = a(AD—L) - 3‘52 +m.t) =0 + a(m't) = g

The formulation of Equation 2-6 1s very close to Eque-
tion 2-5, As the amount of safe debt inoreases this means
that D, can be larger or that AD, cen be larger than before
D; inoressed. According to Equation 3-1 AL, has to be
larger and by the same amount as AD, increased,

It should be clear because of the constraint, Equation
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3-1, that the partials of ADy and ALy in Equation 3-3 through
Equation 3-10 must be equal. In the following explanations
of the various partials the discussion of equality will be
omitted,

In Equation 3-7, the .5.9!.... is less then zero because as
Lg.1 gete larger this uanlL:.h:t (L: -« Lg.g) is smaller and
less need exists for more Ly, In Equation 3-8 as Ly gets
larger 1t means that (Ly = Ly_4) 1s larger and the risk
assocliated with it is larger, Therefore, the firm should
prefer a larger amount of L during t and thus, ALy should be
larger,

In the discussion previocus to Equation 3-2 it was
stated that as 1 inoreased, debt would be more costly to ac-
cumulate, This is why i1ts partial is less than zere in
Equation 3-9, In Equation 3-10 the partisls follow what was
mentioned previous te Equation 3-2 about liquidity accumu-
lating faster as the treasury bill rate goes up.

Anderson expresses Equation 3-2 and Equation 3-3 28 the
following linear approximations:

(3-13) ADy =& + b(Dy_, - DY) + o(Ly_, - Ly) + eBy + hi +
Ji', and

(3-14) ALy = a + b(Dy_y = D) + o(Ly_y = Ly) + (e = 1)By +
hi + )1,



where:
b, ¢, and h are < 0, and
e and J are > 0 (1, p. 33).
Letting F bs equal to & - bD} - oLy + hi + J1', and
substituting, the results are:
(3+15) AD, = bD,_, + oL, , + eB, + P, end

(3-16) A, =D, , + oL, + (e - 1)3, +F.
The first difference of Equation 3-15 is
(3-17) AD, = WAD,_, + AL, , + elAB,) + AP,
Hence,
(ADy = ADy_4) = WD, . + AL, _, + elAB,) + AF, or
Dog =Ly g + Wy g + ALy + e(ABy) + A7
Adding (eAD¢_ g = eAD_4) to the right-hand side the
following ie obtained:

(3-18) Dy = MDyoy + WDy g + Dy g + Alyy = Dy +
e(ABt) + A%, or mt = mt-l“‘ +b+6) - o(B,_
e(ABy) + AF.

Por constant By = B snd AP = AF, AB = 0 and

(3-19) ADg = ADy_4(1 + b +¢) + &F - o8,

For t = 1,

LDy = ADy(1 + b + ) +4F - ¢B,

For t = 2,

1)
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APy = AD4(1 + b +0) +IF - B, or

= mo(1+b+c)2+(ﬁ-o§)(1+b+o)+

@ - og).
= AD, (1 +b+0)2 + BGF - cB)(1 + b +0) +
E - cE .
In general, the solution for period t ls:

(3-20) mt -mo(l + b+ o)t + (AF -« cBE)(1 + b + c}t’l

+* L

+ OF « ¢B)(1 + b + )%,
In equilibrium ADy = AD, , which implies
Ao, =MD (1 + b +¢) +4F - oE,

Hence,
o, -Antu +b+0) =2AAF - oE, or

LD (=b =c) = AF - ¢B, so

(3=-21) Et = (b- ) which is the equilibrium solution

fO!‘ mt .

A slmilar procedure can be spplied to Equation 3-14 to
obtain

(3-22) Al'.-t -ALD(J. +b+e)t + (VB +5)(1 +b+e)t=1 4 .,
+ (bB +AF)(1 + b + o}t"t. and the equilibrium solu-
tion is

(3-23) A = BB +4F)

- {b + ¢)

If 2+ b+c>00rif b+ ¢ » 2 then for any devis-
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tion of Dy_; from Di an adjustment will be made according to
Equation 3-20, For example, if (D, , - ;) is greater then
zero, the firm would lower AD, but too far., The next perioed
it would increase /Dy ., but again too far, However the dis-
tence in t+1 would not be as far from AD as it wes in t and
D eventually will converge to the equilibrium value of 2D,
This case is shown in Figure 9, The case of 2 + b+ ¢ < 0
is shown in Figure 10,

If1+b+e>00rb+c>«1, then A, would come
closer to the equilibrium value without going past it, This
case is shown in Figure 11,

Assume that there is no secular trend upwards or down-
wards in By (1, p. 34), If this is the case, By can be
represented by its eyclical average even if it does vary
over the course of a businese cycle,

Let the secular change in F be AF = ~BAD" - cAL", Sub-
stituting this into Equation 3-21 results in

M.-m‘-m.ncﬂ'e
- (b + ¢) .

~ (AD)(b + 6) = - WO* -« AL* - o2, or

WAD + oA = YAD® + eAL" + ¢B. Thie cen be changed
into:

BAD - BAD" = AL" < @AD + eB. Thus,
AD-AD*-%(B.’-N)+B), or
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(3-24) AD - D) = SAL" - A + B)

1f A" 1s substituted for AD, then AD - D) = ()

AL* - " +B), 1 (AL A" +B) >00rB> A" -AL")
then AID - D") > 0, This results in the firm moving into a
more and more risky situstion because the average net non-

financial flow exceeds the difference in the growth of safe
debt and necessary liquidity. Since the firm is sensitive
to this risk it should try to alter B Af it cen such that

the average net non-finanecial flow is equal to (AD” - ALY),

It was assumed on page 38 that the firm had made its
decisions about production, the prices of goods and services,
end the terms it would issue and receive credit, In the long
run this assumption does not have to hold, It can alter at
least s part of B which will be denoted by Byg,,. The part
which 1s uncontrollable will be denoted by B,,,, such that
Boon * Bygon = Bg.

The firm will try tc alter By, such that it is max-
imizing profits while By = (AD" - AL¥). If 1t neglects
profits and raises prices and cuts back its expenditures, it
can lower By but only to some minimum, It then crosses a
point where the flow of receipts into the firm is stemmed or
else retained earnings are lowered to the point where again
B, increases to equality with (AD* ~ AL*). In this latter
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case, however, the firm is not maximizing profits, This 1s
shown in Pigure 12, where X; and X, represent points of Bgon
where Byyp + Bygon = (AD" = AL"). What it amounts to 1is
that es the firm tries to lower B, , the uncontrollable part
of B increases more than B, . lowers, Thies is because as the
firm reises prices on the goods it sells, the firm decreases
total revenue because the demand curve has an elastic por-
tion in it, Also, the firm may out out some services which
shift the demand curve back and, consequently decrease total
revenue more than the decrease in expenditures,

Though Anderson doesn't menticn it, there may be an
exception to the above rule, That is, a firm may lower
prices to the point whers B, becomes greater than (AD" -
&%), but heve larger profite in the long rum so that the

average net non-financial flow = (AD* - AL"). This might
happen in a case where the lower prices enable a firm to
acquire a monopoly and consequently reap larger profits and,
therefore, larger retained earnings in the future,

Safe Debt and Necessary Liquidity
This section will spell out more clearly just what safe
debt depends on, In the previous section the determination
of D" was mentioned in a naive manner by using the interest

rate and the tressury bill rate, Other factors than these
affect it .
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In addition, the various types of debt will be listed
in this section., It should be pointed out that the only
addlition to Anderson's theory here is to split short-term
debt into twe types---—short-term bank debt and short-term
other debt,

The term "liquidity" implies that an asset can either
be used s & medium of exchange or be converted into a medlum
of exchange at short notice with only & small sacrifice in
the price of the asset, Cash is obvicusly liquid, since it
is a medium of exchange, Covernment securities are also
liquid because they can be readily converted into cash due
to the orgenized market for them, Other assets are not so
liquid because of the time involved in dilsposing of them or
because of the reduction in the price of the goods which may
have to take plece in order to dispose of them quickly, Ex-
amples of less liquid assets are inventories, fixed assets,
and trade receivables, In this paper the set of liquid
assets conslste only of cash sand government securities,

It was hypothesized by Keynes that as transactiocns go
up, 80 should the demand for money (11)., This 1s the same
thing as saying that necessary cash should go up as trans-
actiona go up. Using sales as 2 measure of transactioms,
necessary cash should rise as ssles rise.

A second factor entering into the demand for cash is
the amount of current liabilities, Lisbilities are called
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"current" if there is some expectation of having to pay them
in the near future, If there are expectations of having to
pay larger current liabilities, the amount of necessary cash
should increase,

The current liabilities ars short-term bank debt, short-
term other debt, accounts payable, accrued tax liabilities,
and dividends psyable, Short-term bank debt and short-tera
other debt will be measursed by thelr balance at the end of
the previous period, Tax liablility will be measured as of
the current period, Dividends payable will be measured by
those payable in the next period, Accounts payable will not
be included because it is gemerally collinesr with sales
(1, p. %0),

The factors that necessary cash depend on can be sume
marized as

k)
(3-25) Cp = fou(s,, Dob ¥ Tag! Dlo » DAVe ),
b-1 t

where:
Cf = necessary cash,
S¢ = sales during ¢,

D.b‘ 1 = dedbt outstanding to banks at the end of

the previous peried,

" = debt owed to others at the end of the
t-1
previous period,
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T, = acerued tax lisbility at the end of t, and

e
51:t+1-' dividends payable in the next period,

The other type of liquidity is government securities.
Government securities can not usually be used as a medium of
exchange but, as was pointed out sbove, they can be con-
verted into cash rather quickly. Their greatest attribute
relative tec cash is that they earn interest, Since they are
essentially a buffer stock against expected and unexpected
needs for cash, they should depend on the things that neces-
sary cash depends on., Oovernment securitlies should especilal-
1y depend on current liabilities thet have a known payment
date--~for example taxes, dividends, etc, Government secu-
rities should alsc depend on the lending or treasury bill
rate, As the treasury bill rete increases, it i1s more prof-
itable to hold them, sc the holdings of government secu-
rities should increase,

The necessaery smount of government securities can be

written as

(3-26) @af = r‘.tst, T

& » D. ’ D' ' Dlvt*l' 1})

"t oy Popy ‘
where:
G} = necessary amount of government securities,
and

1; = the treasury bill rste during t, and the

other terms are as previously defined.
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The firm has four toocls which it can combine to deter-
mine its debt structure., These are short-term bank debt,
short-term other debt, long-term debt, and issued and paid-
in surplus,

Firms with short-term debt must be concerned with thelr
abllity to repay them since the notes ususlly have & date on
which repayment uﬁlt be made, Ability tec repay at a specif=-
ic time will depend on the stock of liquid sssets and ex~
pected cash flows, The more liguid essets the firm has and
the larger ite profits, the greater will be the firm's
ablility to repay, Additionally, the larger the tax liablle
ity, the smaller the amount of liquidity that the firm may
use for debt repayment, These relationships can be written

in mathematlical notation ss

(3-27) ngt = fag (BEDg, Cyogy Opugs Ta)
b

where:
D:b = pafe short-teram bank debt during t, and
t

EEDy = retained earnings during t.

The other type of short-term debt is that which is
loaned to the company by stockholders and officers, This
debt should be dependent on other factors than short-term
bank debt 1s because of the stockholders' and officers!
desire to diversify their investment portfolios, and of pos-
sible greater returns on other investments than the company,



55

It can be hypothesized that such loans esre dependent on the
same factors as short-term bank dsbt and test the hypothesls
to see if it should be rejected, This will be written as,

(3-38) D: = fd‘ (B.EDt, Ct_l, Gt.l’ Tat)
bt °c

where:

D:o = gafe level of short-term other debt,
t

In an interview study of & group of large manufscturing
firms 1t was found that there was a widespread use of a long-
term debt limit based on total assets (4), Most firms
seemed to have some idea es to the amount of safe long-term
debt, The amount was formulated in the policy of the firms
and waes considered a routine metter, The firms interviewed
seemed to adhere closely to the policy and to avold actions
which might push them over the limit, Accepting this as
general behavior, we write

(3-29) Dit = fq2(TASy )

where:
D{t = safe long-term debt during t, and
TASg_q = total assets at the end of the previous
peried,
The last type of debt to be considered 1s equity financ-
ing. This is quite different from the other types of debt.
In this case there is no obligation to repay the prineipal,



56

although there is usually an obligation to pay dividends,
Apparently the worst disadventege to equity financing 1is
that the number of shares has to be added to the denominator
in calculating the earnings per share, Donaldson found that
manufacturers felt their primary obligation to the stock-
holders was to maintain or improve earnings per share (&),
Consequently, they were reluctant to issue shares unless the
possibility of lowering earnings per share was considered
quite remote, As a result, established firas rarely use
equity finencing to raise funds, Anderson points out that
efforts to explaln the variations irn equity finesncing have,
more or less, been frultless (1). Anderson, therefore,
leaves 1t out of his theory emd is satisfled with an approxe-
imation, This omission has 1little consequence for the firm
dealt with in this study. It hse been reluctent to issue
equity becsuse it 1s a family corporation and doesn't went
to dilute control,

Cne problam with the discussion so far is that there
oan be relations among the types of debt end smong the types
of 1llquidity. Thet is they can be substitutes for ome an-
other. This means that there may be some correlation
between the dependent variables, For cxample, if one kind
of debt is high and another 1s low, we might expeot less

acocumulation of the former and more of the latter, The same
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could be true for liquidity, Due to feedback in t+1 from
what the debt and liquidity were 2t the end of t there may
be some revisions in the struoture of debt and liquidity be-
cause of regret or some other principle of choice, Conse-
quently, in the statistical model in the next chapter, this
feedback will be included as independent variables as well
a8 the independent variables of this chapter, Feedback will
be inecluded in the analysis by regressing the dependent var-
iables on sll possible independent varisbles,
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THE STATISTICAL MCDEL AND THE HYPOTHESES

The purpose of this chapter is twofold, PFirst, a sta-
tistical model for firme in general and a speciflic model for
the firm of thies study will be presented, Second, the values
the setimators of the impact of the independent veriables
with respect to the various dependent verisbles will be hy-
pothesized,

The Ceneral Statistical Model
The first assumption made in order to get a model for
firms in general 1s that the impact of the independent vari-
ables on the dependent varisbles is linear, The general
form of the statistical model is

(5=1)  Yg(p 'ﬂl(r}xlt *ﬂZ(r)A“ct *Bjtr)xt *&(r)mt
+B5(r)°t-1 4'ﬁé(x')at: +ﬂ7(r)°tz-1 *ﬂacr)fat

+ﬁ9(r}ntbt.1 +Bl0(r)°aot +ﬂ11(r) 1t:-i

" ﬁxz(z-)"x.,o_1 * L3 ™5ey * Biair it

* ﬂl.‘t(r)m'tﬂ ML

where:
Yy (p) = the pertiocular value of the rth dependent
variable in the t*® period,
x” =1 for all ¢t end r,
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ﬁ%(r) = the intercept of the rth dependent var-
iable,
ﬁztr) - ﬂl s(ry ™ coefficlents of the 2nd
through the 15th independent
variables for the rth depend-
ent variable,

u = the error term in period t for the rP

t(r)
dependent variable, and the reot of the
variables are as previously defined,
Other assumptions which are msde are:

('4-—2) E(ut(r,) = 0,

2 s
(=3)  Blugy?) = g2y, end
“‘-“) E‘utI(r)utg(r)’ = ) where tl ‘ tz-

Also the dlstribution of Ug(py 18 assumed to be normal
with mean 0 and varisnce ‘ng‘ In addition it is aesumed
that the independent variables are fixed and have no prob-
ability distribution, Finally, it is assumed that there are

no exact linear relations between any of the independent
verisbles (10).

The Specific Statistical Model
Equation 4-1 is the statistlcal model for testing the
theory over many firms, Thie meodel requires some modifice-
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tions before it can be used for a single firm, ﬂw(r) will
not be estimated because the firm hes used government secu-
rities only sparingly, Because of this, 1t was thought that
it would not be worthwhile to test AG, 2s a dependent var-
iable, Horeover, the lending rate, 1;. was to have its
greatest impact on government securities and is of 1little
use if A0y is not being tested, However, it was declded to
leave Gg_q in the model in order to see if there 1s any re-
lation between AUy and Gy_4. It costs much less te put in
an extra independent variable than to test an extra depend-
ent variasble, EIS( r) will not be estimated because the firm
has pald no dividends over the period in consideration, The
variable Divy ., = 0 for gll t.

The variables TAS,_ ; and DLt-l are independent var-
iables in the general model. Both will affect the same
dependent variable, Anderson has found that the correlation
coefficient between the two is usually very high and because
of this he finds it useful to corbine the twe inte a single
variable called long-term debt capacity (1, p. 48), This
is foramulated by

(4=5) kx = v(TAS -
t-1 te1) Pre.y’
where:
KEg.q = long-term debt capacity, and

v = a constant such that ,10 < v < .30,
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The comstant v is used because of the debt limit that
seems to exist with jost firms, This debt limit most fre-
quently lies between .10 and .30 of total sssets (1, p. 43),
Por this firs At was arbitrarily deolded to set v = ,20 for
ease of caloulstion and because this wes felt to be a reale
istic value of v for this firm, The oceffliclent which meas-
nmmmsornhtumxu%ﬂﬂmwu1u

12(r)
denoted b’ﬂ’z(r)‘
The specific model for this fire will thus be:

(46 Yormy = Litm¥e * Botwy Aoy *Poter T * Burry ™2
‘/85(?)%-1 ‘ﬂé(r)st ‘ﬂ?(r)ot-l "ﬂstr)’.,

+ﬁ D + D .
9(r) Y Biotr) %051 ﬂn(r)‘t-:

*PBlatr) Fear * Yetm

for the t®® time period and the r*P dependent variadle,

The data svallable for the firz are given menthly for
the years, 1956=1964, Thus ¢ = 1, 2, 3, ,.., 108, where
t = 1 corresponds to January of 1956 end t = 108 corresponds
to December of 1964, It wes decided to regress Equation bef
on only seven dependent wvarisbles, fMHence, r = 1, 2, 3, T
7e

The seven dependent variables to be used are:

(1) A%y,
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(2) Abdg

(3) ADL‘

(%) 20,
(5) vy + L0,

(6) Mt = m.bt + m.Ot + ADLt

(7) By = Alet » mlot

+ N% - mt - m‘t.

The last dependent variable has little additional te
offer after the first six, It will be used only as a check
on the model to see if the model measures By to any extent,
Little of the results will be displayed for By because ADy

and ALy are the variables of interest,

The Hypotheses
The hypotheses will be taken one at a time, spelling
out the anticipated effect of each independent variable, In
a few cases the specific role of the independent variables

won't be discussed Af the case seems to follow prior cases,

Ibe chenge in short-term bank debt
The first three independent variables, Aﬁ.%. I,, and
REDy are the components of By, Adg, enters By belng

positive sc its coefficient should be positive, The same
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should be true for I, although 1ts impact on ghort-term
bank debt 1s questionable because it may have most of 1its
effect on long-term debt, That ls, long-term debt 1is gen-
erally used to scquire long-term or fixed assets, Bnnt is
negative in By, so it should have a negative ccefficlent,
although there is some possibility of its having a positive
coefficient because the firm may become more optimistioc as
profits rise., The firm would in this case increase its
assets and hence acquire more debt,

The variable C¢_4 should have a negative coefflcient
because the higher are cash and liquidity, the less need

there is tc borrow more cash, £S5, should have a positive co-

t
efficient becsuse ae sales go up the transactions demand for
the cash should rise, To get this cash the firm may have to
borrow from a bank,

The higher is °t—1' the more liquidity the firm has and
the less need it has for mors., It should consequently have
2 negative coefficient, 'r.t indicated 2 need for liquildity,
(ne way to get this liquidity 1s tc borrow it from a bank,

Tht should therefore have a positive coefficient, D'b
t-1
should be a very important element of the equation since

the higher it 1s the more risky is any addition to it. Thise
should make 1t have a negative coefficient, The same rea-

soning could be true for Dg because the higher is D,
Ot-1 Ot-1
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the larger is Di_,. However, it may be that the types of
debt are substitutes for one another so that the sign of the
coefficient is questionable. This may happen if D.%”1 is
high and the firm feels a 1argornén,bt is preferable to
adding any more short-term other debt,

The higher le the interest rate the higher is the cost
of borrowing. The variable i;.y should therefore enter with

& negative coefficient, The last variable, K , has a

t-1
doubtful impact because of the substitutibility of long~-term
debt and short-term debt, The final result depends a lot on
whether the firm uses the debt limit on all debt or just on
long-term debt. Consquently, no specifications can be made

concerning its effect on Dy, .
t

Ihe change in short-term other debt
The impact of the independent varlables on short-term

other debt should be about the same es on Dy~ with only a
t
few exceptions, The first exception is the effect of

D'bt-z' As the effect of D'Ot-l oanD,bt is questionable so

is the effect of D.bt-l om.AD'ot. Thus, no specification as
to the impact of 1t will be made., In estimating AD,%.
though, D'%«»1 should have a negative impsct since the
greater is debt of this type outstanding, the more risky is

additional debt of that type, With these exceptions, the
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results should be approximately the same as for AD.bt.

Anct, I, and RED, should have much the same coeffi-
clente for DLt as for D‘bt end D'ot° The exceptions ere
that I, will probably be stronger here and MM, weaker, be-
cause it 1s expected that current sccounts have more impact
on short-term debt, and that flxed assete accounts have more
impact on long-term debt,

Cg-1s Sg¢y and Gg_q should have impacts in the same elgn
but with less magnitude than on changes in short-term debt,

The effects of Dg and D are questionable because Dy

Dy F04-1
may be a substibtute for each but over time they all may grow
together, In ootimating.ADLt, 1, 4 may have a negative
lmpact, although the interest rate used is the rate on com-
mercial bllls and strictly speaking should have more rel-
evance for short-term debt, The last variable, xt_l, should
have a strong impact in the equation because it is a meazure
of long-term debt cepacity. The emaller is the cepacity the
smaller 1s the ablility to accumulate more long-term debt, so

it should enter with a positive coefficient,

Zhe change in cagh
By should have a negative effeot on AC, because it has

geneérally been positive and /X, should decrease to satisfy
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By = & - AL, AA% end I, are positive components of By so0
should enter with 2 negative sign, On the other hand, REDg
is negative and so ghould enter with a positive sign,

Cy.; should have an importent effect on /A0y because the
larger is cash and the less need there is for more of 1it,
C¢.q should enter with a negative sign, Sg is also an im-
portant variable becesuse it indicates the transactions de-
mand for money. The larger are the transactions, the
larger /X’y should be.

Gg.y Will have a questionable impact because the larger
it 18, the less government securities will be accumulated,
But at the same time /Uy may have to be positive to balance
out to equal By, However, it may be that when G_4 is high
there is little need to accumulate more liquidity so cash
will not increase much, T‘t is a current liability and it
ghould turn out that the higher it is the larger is the need
for cash to pay it off, Thus, it should enter with a posi-
tive coefficient,

'°t-1' and the lower is K¢ .,
the less likely it is the firm will borrow more to accumu-
late more cash, The first two should therefore enter with a
negative sign and ‘t-l should have a positive sign, The
last variable, i,, should have about the same effect on cash

as the three varlables Just mentiocned. Thie is because a
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higher interest rate makes it more expensive to accumulate

debt so cash should sccumulate lees or even decumulate 1n

order to meet the requireaents of By,

Ihe change in debt in general
The independent variables should have about the same

effect on the aggregate as on the individual types of debte,
Because of this, the impact of the coefficients will not be
discuseed in detail, The dependent variables nro'éﬁebt +

Ao,% and ﬂ) + m‘bt ADLt Lo, .
The rcazcn for chocsing these particular dependent vare
iables in the regression equation is to see if there is any
substitution among the types of debt, In the aggregate there
should occur more actual explanations of the variation than
for the individual type of debt since there should be less
variation to explain, The less variasnce there is, of
course, the less varisnce the estimator will take on, and
consquently confirmation of the results from the previous

regressions will be obtained,



68
REGRESSION RESULTS

The Dependent Verlables

The F-test was used to test the nypothesis that all the
ﬁ'a, or coefficients of the independent variables, are equal
to each other and equal to 0. For all six of the depend-
ent variebles, the value of F was large enough to reject the
hypothesls that coefficlients are sll equal to 0. The F-value
with 11 and 96 degrees of freedom at the .05 level is 1.90,
The F ratios from the regression were 30,7747, 2,252,
7.370, 9.84, 33,85, end 26,727 for r = 1, 2, 3, «esy 6 re-
gpectively. Table 2 lists these velues of the regression

results,

Table 2, F's and R2'g, t = 1, 2, 3, ..., 108

r=1 r=2 r=3 r=4 r=35 r =6

82 L7747  ,2051 4508  ,5300 7950 7538
F 30,0097 2,2523 7.3700 9.8434 33,8512 26,7273
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Overall, the statisticeal model explained much of the
variation in most of the dependent variables, COCne exception
was the variation of the changes in short-term other debt.
Here the multiple correlation coefficlent was only .2051.
The actual and estimated values of AD’ot are shown in Figure
14, This poor result was to be expeoted because it was felt
that other factors not related to the firm could influence
this strongly. One of these factors mentioned above was the
desire of the owmers to diversify thelr personal portfeoliocs,

The R? of the chenges in short-term bank debt wae
+7747. This means that about .77 of the variation was due
to regression., The results of the regression as compared
with the actual values of Anbbt are shown in Pigure 13. The
result of‘AD,bt +-AD.°t wes surprising. This 1s shown in
Figure 17. The correlation coefficient between the two as
shown in Table 4 was only ,0271, indlcating that they were
substitutes only to a small degree, However, the B2 for the
sum of the two was higher than for either alone.

The B2 or.ADLt was ,4578, This indicates that the
model explained about half of the variation, The regression
with the estimates of ADLt are shown in Pigure 15, One
reason for the low multiple correlation coefficient may be
that the period of a month considers toc much variation
which is irrelevant to.éDLt. Perhaps deseasonalized var-
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iates would do a better job of indicating the sensitivity of
ADL; to particular variates,

The explanation of /Ay was not high as shown in Figure
16, The B2 was ,53005, This is not as good as one might
hope for a variate like cash, However, these results should
be tempered by some of the factors mentioned in the digres-
sion on cash balances above,

The partial correlation coefficleat botnunm).bt and
ADLt was very small, Apparently the use of the one debt does
not depend much on the use of the other; they are more or
less independent of one another, The partiasl correlation
coefficient between AD'ot am!.é!:!\;rt= is also very small, The

and D + o + = /AD
ot foe e T ADLt t
are shown in Flgures 17 and 18,

regression of‘aD,bt + Mg

The multiple correlation coefficient of the model in
its ettempt to explain variations in By was relatively good;
7627, To come extemt, however, it merely reflecte the
large role played by,AD.bt.

The Role of the Independent Varisbles
Table 3 1lists the vslues of the regressilon result; the
r's or dependent variables are column headings and the ine
dependent variables are row headings, The intersection of
the r*" golumn with the first independent variable has three
figures in it, The top figure is the estimated coefficient
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or the impset of the independent variable on the rPP depend-
ent variable, The middle figure is the standard error of
the estimated coefficlient, The last number is the t-value
of the estimate,

Ihe change in short-term bank debt
The first two componente of Bt.JAnot and I, had posi-

tive coefficients, It follows that increases in By are to
some degree financed by short-term debt, The third variable
REDy entered with a positive coefficient, although on &
priori grounds it was sesigned a negative coefficient, This
may be because the firm feels it can borrow more when its
profits go up, ﬁ; is interesting in that 1t was thought
that as sales went up the cash required would also increase,
leeding to an increase in borrowing., The estimate 1s neg-
ative, however, indicating that as sales go up short-term
debt accumulates at a slower rate or possibly decreases,
One possible explanation is that the firm had its assets
high for an expected seasonal increase in sales, And as 1t
reached the point of increased sales, it expected a seasonal
decrease in sales and lowered assets at that time, It ap-
pears as though the firm was lowering assets as sales went
up, The lmpertant variable it may have been looking at was
expected sales rather than actual sales,

It was expected that the higher liquidity wae in the
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Table 4, Correlation matrix where t =1, 2, 3, ..., 108

Do, Ig BEDg  Cgeg St Ggmi
AA% 1,0000
I .0912  1,0000
REDg .2679 -,0278 1,0000
Chet -.2777 =.0615 -,1663 1,0000
Sg -,1285 -,1062 ,6627 -,0647 1,0000
Ota1 L1147 -,0861 ,0218 -,2060 -,1998 11,0000
To, -.2606 -,0951 =-,1699 2475 ,1007 -.4027
n,,bc_1 -.1314 -,0863 ,5005 ,0127 ,7906 4641
Dsog.y J163% -,1119  ,0609 ~,2405 -,1572 ,9046
iy -.1189  ,0150 -.2187 ,1110 -,1076 -,1894
Kgog -.2021 -,1580 L0843 0645 ,2318 4710
m,bt 8175 ,2131 0670 ~.34k2 -,3212 0491
AD,% »0295 .0278 -,1068 ,0095 -,1991 -,0766
Mp, -,0662 5640 -,1663 -,0717 -,1371 -,0438
A -.0868 -,0595 .1168 ~,6290 1704 ,0123
Aa.bt -»Am,c,t 8236 .2191  .0k15 -.3453 -.3479 0423
Loy J7HE5 3610 0252 -.3656 -~.3197 0326
By 7652 ,3732 -,0038 -.2085 -.3639 ,0333
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Tor  Pepyy Pmoy, v e ‘ép'bt
Dhe,
I
REDy
Ctat
S¢
Ote1
Tay 1,0000
n.bt_1 +2196 11,0000
Deoy.y -.3783 -,4438 1,0000
1, 2292  ,1268 -,2529 1,0000
Kgoq -.0354 ,0288 4885 ,1039 1.0000
Ab.bt ~+2095 -,2967 ,1245 -,2684 -,0670 1,0000
Mgq, -0002 «,0823 -,1972 -,1609 -,1080 -,0271
o, -.0602 -,0847 -,0617 ,1239 ,0096 ,0002
JA" L0597 L0947 L0143 0417 -,0266 L0584
An.bt + DDgy,  =+2070 =.3108 0995 =-.2895 «.0777 .9911
JAN =+2302 ~,3067 ,0842 -,2058 -.,1139 .9233
By =+2378 =-,3322 ,0829 -,2123 -,1059 ,907%
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Table 4 (Continued)

Dy, oy, My D

sbt
+
Bot

t
AD

AD'O: 1.0000

ADLt -,0082 1,0000

Xy -.0390 L0346 1,0000

Ao.bt + Mg, #1016 -,0002 ,0537 1.0000

AL L9484 2646 L1149 ,9315 1.,0000

By «1016 2559 -,1277 .9166 ,9701 1,0000
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previous period there would be les@ desire or need to borrow
gdditional funds in the noxt pericd, [%(1) is consistent
with these expectetions. [37(1,. the impact of Gy_;, seems
also to agree with the expsctations, @9(1, is not sig-
nificantly less than zero, This is in agreenent wilth our
hypothesis that the higher 1s D'bt-i' the more reluctant the
firm is to accumulate that debt further.

The last result of importance forAD.bt is as the inter-
est rate goes up..am,bt is larger. This is contrary to the
hypothesls, What 1t means 1s that the firm probably pays
1ittle or no attention to the interest rate when getting

short-term loans,

Ihe change in shorb-term other debt
Though the statistical model d4id not explain much of

the variation or‘AD,et, the effect of one of the independent
variables' is interesting. This is the effect of the in-
terest rate. It was anticipated that as the interest rate
increased it might be an indication of a tightening of
eredit as well as a rise in the cost of borrowing, If
credit i1s less avallable, then the owners should have to go
to their own pockets to finance the firm assuming profitable
uses for additional funds exists, In this case the regres-
slon analysls says that this does not happen but that the
firm locks at the higher interest rate and decreases short-



78

-term other debt ms 1 increases,

Three variables seex to play an important role here,
The first is Iy, which wes expected. In this case the
t-value was 7,36 indiceting its coefficient was greater than
gero, This means that this part of Ey seems to have a posi-

tive influence on‘ADLt.
The seocond important varisble is the interest rate, As

the interest rate goes up long-term debt accumulates at a
slower rate, This ls as was hypothesized,

The last importsnt variable is long-term debt capecity.
The larger is K¢_.3, the larger is long-term debt accumula-
tion, These three variadbles are the ones which it was

hypothesized would have the largest effect on ADp, .

Ihe ohanee in cash balances

The explanatory value of the model on /Cy was only
fair, The B2 was .53, yet, se in the above dependent var-
iables, certain variables played a quite significant role.
The first lmportant variable 1s‘Aﬂot. By always has to
equal AD - AL, This means that Dhg, should have a negative
impact on cash accumulation booausoiﬂaot is usually a posi-
tive component of By. A positive a“cg does, in faet, pro-
duce a negative /Ay in this firm,



79

The most significant variable for predicting Ay was
cash at the end of the previous period, The higher the cash
balances the less tendency there was to increase cash in the
subsequent periocd, It was hypothesized that this would
result becasuse only a certain amount of cash would be neces-
gsary at a glven time, Anymore cash would tend to be redun-
dant and the firm could earn & higher return elsewhere on
it.

Another important variable was the accrued tax liablle
ity at the end of t. It appears that the higher is the tax
liebility the larger is Act' This is consietent with the

hypothesis,

The two dependent varlables which are sums of specific
types of debts have about the same results as for the in-
dividual debts. The only differences were mentioned at the
beginning of the chapter,

A Qualification to the Results
The data on which the regression was run has one quali-
ficatlon, The firm had no records for the month of Jenuary
and Pebruary as individual units, Instead the information
of these two months wes grouped together, In order to get

monthly information for these two menthe, all changes from
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December 31 to February 28 were divided into two equal
parts; one part being called the change in January and the
other part being called the change in February, Stock vare
lables were determined for the end of January by taking an
average of the December 315% value and the Februsry 23th
value,

Since 1t 1s possible that this aight have influenced
the results in & manner inconsistent with the information of
the other monthe, it was declded tc run the regression on
the date omitting the informstion in Janusry and Februsry,
These results are contained in Appendix C, lNo significant
differences were obtained by deleting the information for
January and Pebruary.
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CONCLUSION

It is apparent that the statistical model does explain
debt and liquidity except where it was expected that the
dependent variable might be a function of variates outside
the firm, The only dependent variable where the E2 was
surprisingly low was the change in long-term debt, It ap-
pears that the model and theory do not give as good as ex-
planation as they might for this variable,

A diffioculty of the model is its assumption of line
earity, It might be that 2 non-linear model would explain
the role of some of the variates better., This would be
especlally true of the long-term debt with respect to the
capacity variable that was included, The firm may pay
little attention to debt capacity until it approaches the
1limit, but then responds greatly.

However, the over-riding diffliculty of the study is the
suspicious results with respect to sales, Sales and short-
term debt were negatively correlated, Theoretically, this
should not be so., It 1s possible to explain it away but
still it sheds some doubt on the validity of the meodel.
That 1s, 1t brings to mind the prospect of putting any in-
dependent variable in and getting a high B2 even though the
exact role of the independent variable is incorrect, insig-

nificant, or irrelevant,
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A sample containing cnly one firm ig too small to test
a theory. This study can only be used teo point out concern
for certain parte of the theory, It would be very inter-
esting to test the theory using several firms and monthly
information, If it turned out that the sales variable again
had a negative coefficient, it would call for a reformula-
tion of parts of the theory, It may be possible to substi-
tute expected sales for actual sales and have a more real-

istlec theory.
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APPENDIX A

Glosesary of Symbols Used
APy = accounts payable at the end of t
Bgon = controllable part of B
By = net non-financlal flow during t
BT, = business transactions affecting cash during t
Bygon = uncontrollable part of B
Cy = cash at the end of pericd ©
C; = necessary cash at the end of t
CBg = capital budget during t
C804 = cost, selling, and other expenses during t
nhbt = ghort-term debt owed to banks at the end of ©
D‘og = ghort-term debt owed to others at the end of t,
usually officers and stoeckholders

Dg, = short-term debt outstanding at the end of ¢

t
Depy = depreciation during t
Divyg = dividends payable in t

DLt = long-term debt outstanding st the end of t
D" = safe debt

Dit = safe long-term debt in t

D:bt = safe short-term bank debt in t

D:Gs = gafe short-term other debt in t

AA% = the change in current non-financlal assets during ¢



23

minus the change in current non-financial liabilities
during ¢t

D = equilibrium value of AD,

AL = equilibrium value of ALy

AXy = change in X during t

ES; = earnmed surplus at the end of t

Gy = government securities at the end of ¢

0: = necessary government securities

I; = net investment during t

Inv = inventory at the end of ¢

I&A = investments end advancees at the end of t

IPSy = issued and pald-in surplus at the end of t

I't = liquidity st the end of t

L*¥ = necessary to liguidity

MMy = money merket trensactions during ¢

NFAy = net fixed assets at the end of ¢

NEOI¢ = net sales and other income during t

OA = other assets at the end of ¢

0!.: = other assets at the end of t excluding I&A,

OB, = operating budget during t

CCA¢ = other current assets at the end of ¢

OCA; = other current assets at the end of t excluding
TEy and Invy

OCLg = other current liabilities at the end of ¢
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PITy = provision for income tax during t

REDg = retained earning during t or transfer to earmed
surplus during ¢t

RITy = reserve for income taxes at the end of ¢

TR = trade recelvables at the end of ¢
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APPENDIX B

Transsctions Affecting Cash
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Table 5. Transactlions affecting cash, 1947-1964

1947
Payments Recelpts
Bun%;:llttran:;::::ns
rating
Receipts from customers 4411203
Producticn payments k1202
Income tax payments 4iy
Dividends 11360
Other current assets
Subtotal 4175782 bl11207
Subtotal difference 235421
Capital budget
Investments & advances 5411
Expenditures on fixed assets 61568
Expenditures on other assets 81
Subtotal 61568 5492
Subtotal difference 56076
Total business transsctione 4237349 4416699
Difference 179345
Money-market transsctions
Governaent securities
Notes payable-banks 161980
Notes payable-other 10000
Long term liabllities
Issued end paid-in surplus 14292
Total money-market transactions 161980 24293
Difference 13768
Total payments and receipts 4399329 L4h0992

Effect on cash

41658
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Table 5 (Continued)

Business transsctions
Operating budget
Recelipte from customers
Production payments
Income tax payments
Dividends
Other current assets

Subtotal
Subtotal difference

Capital budget
Investments & advances
Expenditures on fixed pssets
Expenditures on other ascets

Subtotals
Subtotal difference
Total business transsctions
Difference
Money-market transactions
Government securities
Notes payable-banks
Notes payabls-other

Long term liabilities
Issued and paid-in surplus

Total money-market transactions

Difference
Total payments and receipts

Effect on cash

1948

Payments

5443738
39064
12480

5550282

79467
2885

82351
82052
5632633
73894

5632633
51271

HRecelipts

5558446

5558442
8159

299

299

5558739

65000
30353

29812
125164
125164

5683903
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Table 5 (Continued)

Business transsctions

Cperating budget
Hecelpts from customers

Production payments
Income tax payments

Dividends

Other current assets
Subtotal

Subtotal difference

Capital budget
Investments & advances
Expendlitures on fixed assets
Expenditures on other asssets
Subtotals
Subtotal difference
Totel bueiness transactions
Difference
Money-market transsctions
Covernment securities
Notes payable-banks
Notes payable-other
Long term liabllities
Issued and pald-in surplus
Total money-market tresnsactions
Difference
Total payments and receipts

Effect on cash

1949

Payuents

P e0es
9
12480

5524263

8320
130071
138391
136757

5662655
54578

55000

55000

27940
5717655

Recelpts

5605443

5605543
81179

2634
2634

5608077

27948

27948

5636025
81630
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Table 5 (Continued)

Business transsctions
Cperating budget
Beceipts from customers
Production payments
Income tex payments
Dividends
Other current sssets

Subtotal
Subtotal difference
Capital budget
Investments & sdvances
Expenditures on fixed assets
Expenditures on other assets
Subtotals
Subtotal difference
Total business transactions
Difference
Money-market transactions
Government securities
Notes payable-banks
Notes payable-other

Long term liabilities
Issued and psid-in surplus

Total money-market transactions

Difference
Total payments and receipts
Effect on cash

1950

Payments Receipts

67435863
sia73
12480

6853216
186550

115507
2362

117869
113657
6971086
300196

38450
38450

7355586

6666666

6666666

4213

4213

6670879

330666

330666
292216
7001545
7991
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Table 5 (Continued)

Business trensections
Operating budget
Recelpts froz customers
Production payments
Income tax payments
‘Dividends
Other current assets

Subtotal
Subtotal difference

Capital budget
Investments & advances
Expenditures on fixed assets
Expenditures on other assets

Subtotals
Subtotal difference
Total business transsctions
Difference
Money-market transactions
Government securities
Notes payable-banks
Notes payable-other

Long term liabilities
Issued and paid-in surplus

Total money-market transsctions

Difference
Total payments and receipts
Effect on cash

1951

Payments

7126084
133127
12480

7271690

9577
84163
93741
91300

7365432

150666

150666
125416
7516098
1489

Recelipts

7489897

7439896
218206

2240
2440

7492338
126905

25250

25250

7517588
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Table 5 (Continued)

Business transactions
Operating budget
Recelpts from customers
Production payments
Income tax payments
Dividends
Other current sssets

Subtotsl
Subtotal difference

Capital budget
Investmente & sdvances
Expenditures on fixed assets
Expenditures on other assets

Subtotals
Subtotal difference
Total business transactions
Difference
Money-market transactions
Government securities
Notes payable-banks
Notes payable-other

Long term liabilities
Issued and pald-in surplus

Total money-market transactions

Difference
Total payments and receipts

Effect on cash

1952
Payments

7h47153
123753

7570905

104573

1045732
100093
7675478

45000

45000

7720478
33553

Eeceipts

7688352

7688352
117446

4313
116
L4830

7692831
17353

61200

61200
16200
7754031
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Table 5 (Continued)

Business transactions

Operating budget
Receipts from customers
Production payments
Income tax psyments
Dividends
Other current assets

Subtotal
Subtotal difference
Capital budget
Investments & sdvances
Expenditures on fixed assets
Expenditures on other sssets
Subtotals
Subtotal difference
Total business transactions
Difference
Money-market trensactions
Government securities
Notee payable-banks
Notes payable-other
Long term lisbilities
Issued and paid-in surplus
Total money-market transactions
Difference
Total payments and receipte

Effect on cash

1953
Payments Recelpts
7583943
7421748
102568
7524316 7583943
59627
25257
95079
5
95084 25257
69827
7619401 7609201
10200
12640
28550
12640 28550
15909
7632141 7637751

5710
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Table 5 (Continued)

Business transactions
Operating budget
Recelpts from customers
Production payments
Income tax payments
Dividends
Other current assets

Subtotal
Subtotal difference
Cepital budcet
Investment & advances
Expenditures on fixed sssets
Expenditures on other assets
Subtotals
Subtotal difference
Total busineses transactions
Difference
Honey-market transactions
Government securities
Notes payable-banks
Notes paysble-other

Long term liabilitles
Issued and paid-in surplus

Total money-market transactions

Difference
Total payments and receipts

Effect on cash

1954
Payments

795604
93582

8049632

17910
83975

101885
101803
8151519
90686
19588

232360
11500

263448

B414GE7
5865

Receipts

8060749

8060749
11117

83
83

8060831

360000

360000

96552
8420831
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Table 5 (Continued)

Business transactions

Operating budget
Receipts from custonmers
Production payments
Income tex payments
Dividends

Other current assete

Subtotal
Subtotal difference
Capital budget
Investments & advances
Expenditures on fixed assets
Expenditures on other assets
Subtotals
Subtotal difference
Total businees transactions
Difference
Money-market transactions
Covernment securities
Notes payable-banks
Notes payable-other
Long term lisbilities
Issued and paid-in surplus
Total money-market transactions
Difference
Total payments and receipts

Effect on cash

1955

Paynents Hecelpts

8260072
156738

8416310
12529
122701

135230
135194
8552040
82402

19870

60000

79871

8631911
4377

8469602

8469602
52792

36
36

8465638

100000
66650

166650

86779
8636288
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Table 5 (Continued)

Business transsctions
Operating budget
Recelpts froa customers
Production payments
Income tax peaymente
Dividends
Cther current sesets

Subtotal
Subtotal difference
Capltal budget
Investments & sdvanoces
Expenditures on fixed sssets
Expenditures on other sssets
Subtotals
Subtotal difference
Total business trenssctions
Difference
Money-market transactions
Government securitlies
Notes payable~banks
Notes peayable-other
Long term llabilities
Issued and paid-in surplus
Total money-market transactione
Difference
Total payments and recelpts

Effect on ecash

1956

Payments Recelpts

9163351

2?297
21450
278746
278710
L42097

98506
20750

L4376
173632
159702

9615729

9575884

9575684
412533

36
36

9575921
133823
1930

12000
13930

9589851
25880
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Table 5 (Continued)

Business transactions

Operating budget
Recelpts from customers

Production payments
Income tex payments
Dividends
Other current assets
Subtotal
Subtotal difference

Capital budget
Investments & advances
Expenditures on fixed assetes
Expenditures on other assete
Subtotzls
Subtotal difference
Total business transsctions
Difference
Money-market transactions
Government securities
Notes payable-banke
Notes payable-other
Long term liabilities
Issued and pald-in surplus
Total money-market trenssotions
Difference
Total payments and receipts

Effect on cash

1957

Payments

9609519
147650

9757168
L6525

476117
100793

5763909
576873
10334073
623698

1516
55625

57181

10391219

Receipts

9710643

9710643

36
36

9710680

340038
313918

653956
596815
10364636
26583
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Table 5 (Continued)

Business transsctions
Cperating budget
Receipts from customers
Production payments
Income tax payments
Dividends
Other current sssets

Subtotal
Subtotal difference
Capltal budget
Investments & advances
Expenditures on fixed assets
Expenditures on other assets
Subtotsls
Subtotal difference
Total business transasctions
Difference
HMoney-market transactions
Government securities
Notes payable-banks
Notes payzble-other
Long term liabilities
Issued end paid-in surplus
Total money-market transsctions
Difference
Total payments and receipts

Effect on cash

1958

Payments

10405730
220978

10626528

131413

131%13
57686
10757940

299910
97023

396933
310627
11154873
26482

Feceipts

11021316

11021316
394788

73698
36
73734

11095050
337109

1581
83158
1566
86306

11181356
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Busliness transcctions
Cperating budget
Recelpts from custoners
Production payments
Income tax payments
Dividends
Other current sssets

Subtotal
Subtotal difference

Capltal budget
Investuent & sdvances
Expenditures on fixed assets
Expenditures cn other assets
Subtotals
Subtotel difference
Total business transactions
Difference
Money-market transactions
Covernment securities
Notes payable-banks
Notes payable-other
Long term liabilities
Issued and paid-in surplus
Total money-market transactions
Difference
Total payments and receipts

Effect on cash

1359

Payments

11427492

11746212
376274

160998
7124

168122
135915
11914335
512189

134192

184192

12098527
8475

Becelpts

11369938

11369938

32207
32207

11402146

38400
430100

175437
10920

7048586
520664
12107002
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Table 5 (Continued)

Susiness transsctions
Operating budget
Recelipts from customers
Production payments
Income tax payments
Dividends
Other current sssets

Subtotal
Subtotal difference
Capital budget
Investnents & advances
Expenditures on fixed assets
Expenditures on other nssets
Subtotals
Subtotal difference
Total bueiness transsctions
Pifference
Money-market transactions
Government securities
Notes paysble-banks
Notes paysble-other
Long term liasbilities
Issued and pald-in surplus
Total money-market transactions
Difference
Total payments and receipts

Effect on cash

1960

Payments

10630488
166736

10797224

15876
143675
159551
157724

10956775

e

184356
117912
11151131
57242

Recelpts

11130102

11130102
332878

1826
1826

11131928
175154

66443

66443

11198371
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Table 5 (Continued)

Business transactions
Cperating budget
Receipts froa customers
Production payments
Income tax payments
Dividends
Other current assets

Subtotal
Subtotal difference

Capital budget
Investments & advences
Expenditures on fixed assets
Expenditures on other assets

Subtotals
Subtotal difference
Total business trensasctions
Difference
Money-market transactions
Government securities
Notes paysble-banks
Notes payable-other

Long term liabilities
Issued and paid-in surplue

Total money-market transactions

Difference
Totel payments and receipts
Effect on cash

1961

Payments

12217295
166562

12383857

176483
231500

5134

413118
413118
12796975
332228

12796975
28612

Recelipts

12464747

12464747
80890

12464747

145168
32435

181216

2020
360840
360840

12825587
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Table 5 (Continued)

Business Transactions
Operating budget
Becelpts from customers
Production payments
Income tax payments
Dividends
Other current assets

Subtotal
Subtotasl difference

Caplital budget
Investments & advances

Expenditures on fixed msssets
Expenditures on other assets

Subtotals

Subtotal difference
Total bueiness trenssctions

Difference

Foney-market transactions
Covernment securities
Notes payable-banks
Notes payable-cther
Long term liabilities
Issued and paid«in surplus

Total money-market trensactions

Difference
Total paymente and receiptse
Effect on cash

Payments

10951430

11203445
34782

370697
69675

440371
L36590
11654816
471373

21844
9695
31540

11686356

Recelpts

11168662

11168662

3781
3781

11172443

245113
213718

458832
k27292
11631275
44081
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Table 5 (Continued)

Bumus‘::amu:m

ra tudgs

ipts from customers
Production payments
Income tax paymants
Dividends
Cther current assets

Subtetal
Subtotal difference
Capital budget
Investaent & advances
Expanditures on fixed sscets
Expanditures on othar asrets
Subtotals
Subtotzl difference
Total business transsctions
Difference
Money-market transsctions
Governnent gecurities
Notes payable<banks
Netee payeble-other
Long temn liabllitles
Issued and paid-in surplus
; Total money-market transactions
Difference
Total payments and receipts

Effect on cash

1963

Payments

1

11673732

11613

245490
247266
11923222
33922

30000
5800
1750

375%0

12010812
199%

Becelipts

11887076

11887076
213344

2224
2224

11889300

123506
123506
35916
12012806
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Table 5 (Continued)

Business tramsactions
Operating budget
Recelpte from customers
Production payments
Income tax payments
Dividends
Other current assets

Subtotal
Subtetal difference

Capital budget

Investments & advances
Expenditures on fixed assete
Expenditures on other assets
Subtotals
Subtotal difference
Total business trensactions
Difference
Money-market transactions
Government securities
Notes paysble-banks
Notes payable-cther
Long term liabllitiles
Issued and paid-in surplus
Total money-market transacticens
Difference
Total payments and receipts

Effect on cash

1964

Paymente

12050586
204020

12254607

174047
834€5
257512
253367
12512119

Loooo
190000

230000
198548
12742119
61380

Receipts

12767902

12767902
513295

4145
b14s

12772046
259928

31452

31452

12803498
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APPENDIX C

Regression Results, t = 1, 2, 3, ..., 90

Table 6, F'e end Hz's where t = 1, 2, 3,

veey 90

r =1 r= 2 r=3 r=4

4 = 5 r=6

R? 7470 3316 JL342 5732
F 20.94 3.518 5443 9.5223

7598 71841
22,426  17.713
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Table 8, Correlation matrix where t = 1, 2, 3, +sey 90

Dhgy Iy REDy  Cpuy S¢ Ggut
Bhg, 1,0000
I 0719 1,0000
REDg 3906 -,0246 1,0000
Ceoq -.3319 -.0778 «,0871 1,0000
S¢ 0609 -,0978 ,6250 ,0536 1,0000
Op.1 0743 -,1327 -,0310 -,1198 -,2837 1,0000
Tay -.3248 -,0883 -,1340 ,2592 ,2665 -.4758
Dopy_y L0643 -,0b40 L4508 ,0866 6955 -.5398
Dsog_y <1334 <,1567 ,0186 -,1826 -.2424 ,9054
i «e1287 -,0112 -,2285 ,1355 -,0877 ~.1774
Keot -«1922 -.1797 -.0382 ,1817 .0813 4646
An,bt 8043  ,1885 ,2065 ~.4394 <,1313 ,0107
TACEP =.0223 ,0659 -,0015 =-,0520 =-,0318 ~,0593
Dop,, =«1131 4944 -,1927 -,0701 -,1342 -,1199
Ly -.0648 -,0613 ,0781 -,6337 .1506 -.0023
m,bb+n.o 8113 2012 ,1930 -.4514 «,1404 ,0077
Ay J7289  ,3283 L1644 < 4708 -,1093 -,0209
By <7486 3469 L1462 -,3022 -,1509 -.0190



Table 8 (Continued)
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K s
D 1t t-1 b
Tlt D'bt-l .°t-1 t
Aaot
Iy
HEDg
Ctw1
Sg
Ggut
Tay 1.0000
D“bt 3
-.’&510 '.5”’3 1.0000
Dhot-l
2657 ,2036 -.2257 1.0000
1t ™
K -.0014 -,1083 4889 ,1403 1,0000
t-1 .
-.2881 -.0913 .1154 -.2520 -.11?8 1.0000
m.bt 0869
A =:0539  .0388 -,2474 -,0301 -,1131 -,
'°t .
ADLt : 0955
mt QO?OB 10601 00120 90105 "'00792 ®
~ -.1282  ,9920
AD,bt +-£D.° =~+2937 ~.,0947 ,0870 -,258% s
VAR =3130 -,0892 ,0539 -.1704 -.1:05 .8933
- - -050# ""01?11 -.1 79 .
Eg «3320 1051



Table 8 (Continued)
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AD.ot

1,0000
0017
"00201’

+ m'ot .0336

+0365
.0388

1,000
L0498

-.0556
«2139
«2032

1.0000
0939
1647

-.0992

1.0000

.923% 1.0000

+9064

9649

1,0000
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