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In some areas of finance there are many popular, sometimes
conflicting and controversial theories. Howgver, there are rela-
tively few theories of working capital and its effects on the firm.]
Moreover, most of these theories do not consider the interactions
between working capital, short term assets and the rest of the
firrn.2 Instead, studies in the working capital area are often
programming models or case studjes which, while informative, may
be primarily ;rob!em oriented. Alternatively, some analyses apply
inventory theory, but consider sectors of the firm rather than the
entire firm.

In this paper, a theory is develOped'depicting working cap-
ital as a liquid buffer stock protecting the permanent, risky ac-
tivities of the firm and abosrbing the fluctuations of the firm
associated with deviations of returns from expectations. As an
integral part of the theory a firm's working capital position is
related to the firm's long term asset position and to the risk-
return relationship that the firm has accepted. In addition, it
will be shown that the model of working capital developed here is
consistent with some of the more popular theories of dividend pol-
icy and the use of Ievérage. Finally, the implications of growth
and diversification due to investments on the margin are examined

with respect to working capital policies.

Il. Short-Term Assets and Liabitities and the Firm

Although each firm is generally accepted as a permanent

entity if it appears, currently, to be a viable and going concern,



the assets within the firm are not permanent.3 The separation bet-
ween ;he assets of the firm and the firm itself is especially appar-
ent when considering current assets and current liabilities as
necessary, permanent portions of the firm. Discussions of these
aspects of the firm indicate that liquidity is their prime feature.
Although speed of turnover and liquidity are undoubtedly important,
it is also necessary to recognize that the'current components of
the firm, as a group, are important to the firm in a permanent
seﬁse. In particﬁlar, the permanent presence of some minimum fevel
of current assets and current liabilities facilitates the conversion
of long term assets and investments of the firm into cash flows and
fncome flows tﬁ}oughout the firm's existence. In addition, short term
assets and liabilities are used to smooth out any differences in the
timing of the inflows and outflows due to a hroject thereby enabling
the cash flows to long term assets.h Additionai}y, there is some
buffer stock of current assets or working capital that is maintained
by ghe firm. This buffer stock.is useful to the firm in that it
' reduces the chance that the firm's level of current assets will
fall below some minimum viable level due to a depregsed economy or
a series of random, but bad events for the firm thereby impinging
on the firm's operations and causing a decrease in the firms ability
to generate profits temporarily or permanently.

Work has been done determining the minimum acceptable or

desired buffer stock levels of these assets and liabilities. The

most typical analyses of cash or short term assets are the invetory
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control analyses. In this case, there may be a regular flow of
funds from a given account. When a given minimum buffer stock is
reached, a replacement order is made, However, these analyses
often do not handle risk fully and sometimes effectively assume
certainty. Moreover, the typical inventory analyses assume that
the firm%as infinite capital available from which to replenish
the account under examination.5 Other studies, using ratio anal-
ysis, allude to the importance of the use of short term assets

as a buffer to absorb the effects of adverse economic circumstan-

ces by covering the fixed cash obligations of the Firm.6 However,

these studies are unrealistic in the sense that the ratios used
suggest that the going concern cannot replenish its supply of
current assets in some regular manner.7 Instead, even if

economic conditions are so severe that there are heavy

outflows of working capital and current assets, there will be

some inflows to the firm to slow this drain. Moreover, if it

is necessary for the firm to replenish its supplies of these
assets quickly in order to remain a going concern, then it can ob-
tain these funds through external financing, dividend reductions
or the sale of selected long term assets. These inflows would
enable the firm to continue to convert its remaining long-term
assets into cash flows and profits contin&ously.

The analysis of working capital to be developed here in-

ciudes a framework through which working capital, long term assets

and desired levels of risk interact with each other. In particular,

associated with the expected return on its physical long term
assets the firm accepts some risk. The risk perceived by the

firm may contain two components; diversifiable or unique risk

=
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and non-diversifiable or systematic risk. However, investors hold-
ing portions of several financial investments in their portfolios
and operating in an environment with complete secondary markets,
no transaction costs and divisible assets can diversify away any
non syst%matic risks associated with any investment.8 With full
diversification, the relevant risk of an asset to an investor in
equilibrium is the systematic risk éf that asset}and the expected
return on that asset, E(R), above the riskless rate, RF’ is a lin-
ear function of the expected return on the market portfotio, E(Rm), |
in excess of the riskless rate or
(E(R)-Rp) = B(E(R )-R.) (2.1)

where B is the measure of systematic Fisk.2

Let the total assets of the firm TA, be divided into two
segments or working capital WC, and investment assets A, where the
investment assets include éll long term assets and those current

. s eye.. 10,71
assets necessary to meet exactly the firm's current liabilities. ’

Additionally, if BTA represents the systematic risk of the total
assets of the firm as perceived by investors, then

_WC 1A

Bra " Ta B * TR

B (2.2)

1A
where BIA is the systematic risk associated with the investment
assets of the firm and ch is the systematic risk associated with
the firm's working capital. The coefficients of ch and BIA weight
each part of the firm appropriate.ly.]2 In a typical situation BNC

Is less than BIA‘



Although the investor is not concerned about the unique fea-
tures of any single firm if he has a fully diversified Portfolio and
there is no need by investors for firms to diversify by themse lves, the
incompletely diversified firm can be harmed by either the systematic
or unique risks of the firm. Moreover, if the investment assets
currently owned by a firm do not represent full diversification
and if these assets are assumed to be unique and can be traded or
soid only with great effort in a manner ;hat is time-conSUming with
large transactions costs, then the investment assets are traded in
@ poor secondary market. Due to the large amount of friction in-
volved with any sale of such an investment asset a firm i5 likely
to decide that it can serve investors better by maintaining jts
current nondiversified physical asset structure while iﬂQnstOrs

13

diversify via their selection of financial assets. in this case,
to ensure survival of the firm and the maintenance of the firm's
current level of income, it is likely that management considers both
the systematic and unique risks of the firm or the total risk of

the firm.

I ¥ the firm accepts its unique risk as preferable to the
expense of diversification, then the main purpose of worklng capital
from the firm's viewpoint is to absorb the unique and SYStematic
shocks that affect the firm thereby protecting the firm's jpyest-
ment asset structure and the firm's current levels of income and

dividends generated by the investment assets. In this case, work-

ing capital must be sufficient to absorb a chosen -proportion of



the unexpected fluctuations in assets suffered by the firm due to
risks associated with the investments_of the firm, and an important
measure of risk to the firm is the probability that the working
capital buffer may be breached during the comming period thereby
decreasigg income via forced sale of selected investment assets to
maintain liquidity or _

P(aWC < - WC) (2.3)

where AWC represents the change in working capital during the period.

H1. Working Capital and Risk

The two measures of risk described above can be used to
study the effect of a firm's level of working capital oﬁ the risk asso-
ciated withthat firm's permanent level of income in a no growth sit-
uation where the firm cannot diversify away unique risks. [t will
be shown that, for a given level of systematic risk of the firm‘s
investment assets and a given Iével of total assets, the firm can
arbitrérily choose a given probabi]ify of maintaining some expected
levels of income from its investment assets and dividends via its
selection of a working capital buffer as the firm completes its total
asset structure where the expected income level decreases with its
increased safety.]h This can best be shown through an example. In

.

particular, it will be shown that a firm can increase its probability
of maintaining some (decreased) level of income by increasing its
working capital position at the expense of Investment assets while

not growing in total assets. The emphasis is on the differential



safety and risk generated by alternative allocations of funds to
working capital and investment assets. A!thbugh the debt/equity
ratio of the firm differs due to different uses of current lia-
bilities, the values of the firms are not affected as they are
functions of the firm's asset structure and not their financial
struct:ures.]5 These problems will be discussed more fully later.

Consider a firm with the interrelationships shown in Table
1. The firm's investment assets ére a proportion,w, of the firm's
total assets. Moreover, the firm hés an expected investment asset
turnover ratio E(y), a profit margin A, and fixed costs F.

If expectations are met, if there is no external financing,
and if dividends are 100% of expected returns, there will be no
change in working capital. However, sales will not always be
exactly equal to expectations as the actual market rate of return
varies. F;om rows e and h of Table | the variance of returns to

the firm, ci, can be stated as

A2 2 2
s = 1A o, - (3.1)

Moreover, from (2.1), the variance of the return to the firm is

2 2 2. 2
R - Braon* o, (3.2)

o
2 . 2
where o represents the variance of the market return and Uu rep-
resents the unsystematic variance of the returns. Additionally, from

(2.2) where BHC is 0 due to the investment of working capital in

a zero-beta, riskless portfolio
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Table 1}

The Structural Relationships

of the Firm

Working Capital
Investment Assets

Total Assets

E*pected Sales

Actual Sales

Expected Operating Income
Net Operating income

Return on Total Assets

WC

TA

E(S)

We + JA

1AE(Y)

- AE(S)-F

AS-F

AS=F+R_WC

TA

tt

(1-w) TA

wTA

wTAE{y)
wyTA
AWTAE (v)-F
AYWTA-F
F

AYw+RF(I—w)- —_
TA



1A
Bryg =—— B = wB A (3.3)
TA 1A 1A I
Substituting for# iA in (3.2) and combining with (3.1) yields the

variance of sales in relation with variance of the market or

2 2

g
. S 12 1A m A2 u

I'f sales are different from expectations and the anticipated
dividends are paid, then the level of working capital for a given

firm at the beginning of the next pericd is
= _ _ _ 17
wct+] = wct + 25 - F + R wct (AE(S)-F + R wct)

or .

AWC = A(S-E(S)) = wTA(y-E{(y)). (3.5)

In this case, AWC is a random variable with a variance

2
S

2

_ .22 2 2 2 2 2 2_2 -
O g = 1A%g] o+ TA% = = 2% © W'TAS . (3.6)

= Azc A y
If market returns and unsystematic returns each follow a8 normal dis-
tribution, then AWC will be distributed normally with a mean 0 and

a standard deviation O e where the variance of the working capital
of the firm is completely dependent son the structure of the firm's
portfolio of investment assets.

Since all fluctuations in the firq's total assets are subsumed
into the variance of working capital, the safety of the firﬁ's income
from investment assets in a given period can Se determined from
consideration of the standardized distribution of changes in working

capital. |In particular, the probability of wiping out the complete

working capital buffer during the period is P(AWC<-WC) or P(t<t#)
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where t=ANC/0ch and t* = “NC/UANC and is the standardized statistic
associated with a change in working capital of -WC or erosion of the
entire working capital buffer. |

1f, in this environment, a firm wants to increase working
capital:without growth and without a change in the systematic risk

of the investment assets, dBIA = 0, then the change in total assets,

dTA, is 0 or
dTA = 0 = dWC + dIA (3.7)

where dWC is the chaﬁge in working capital and dlA is the change in
investment assets. In this case dWC = -dlA. In addition, if the
differentials of t% = WC/GANC and (3.6) are taken and are comb ined
with (3.7), then the change in t*, At*, is associated with the

change in working capital by

2 2
=0 e dWe + dekoc
dt* = ( 2 )2 (3.8)
SawC '
where
do 2 ZAZUZ(WTA (TAdw + wdTA)) (3.9)
AWC Y )

The increase in working capital means a corresponding decrease in

2
Tawe <

more, since dWC >0, dt* <0 from (3.8) or ’the critical t* valye becomes

investment assets or dw <0. In turn, from (3.9), d 0. Further-
more negative. This means that the deviation:of inflows from expecta-
tions must now be more extreme than in the past to destroy the working
capital buffer and that the change in total asset structure makes

the firm's new level of income sager. Coincident with this change
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is a change in the equilibrium rate of return required by investors
and the systematic risk of the firm. The differentials of lines d

and h of Table 1 and (2.1) give

(RF - XE(y))dwC

dE(R,) = - = dBTA(E(Rm) - R)
Note that dE(RTA) is less than 0 for an increase in working capital
since AE(Y), the expected return on investment assets, is greater
than RF' Hence, dBTA is less than 0 and the systematic risk of the
firm falls with the increase in working capital.]8

Moreover, this analysis indicates that restructuring a firm's
assets in order to gain increased investments and cash flows at the
expense of decreased working capital, while not necessarily changing
the risk of the typical investment aséet held by tke firm, may carry
a more substantial threat to the firm than might be apparent from a
review of asset levels alone.19 These threats would appear in terms
of increased sensitivities to unexpected changes in the economy,
random shocks and the risk associated with the firm's higher chosen
level of income implicit in its restructured portfolio.

There are several corollaries to this result. In particular,
P(t > t*) represents the degree of certainty associated with a firm's
level of income or the probability that, regardless of the risks
associated with the firm's risky assets, the firm can use its buffer
stocks to smooth out results for the coming period and still expect
to have at least the same income from investment assets for the next

period. Moreover, probabilities can be provided to summarize the

chance of suffering any chosen decrease in the level of the firm's
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income or the probability of one firm suffering a decrease in per-
manent income while the other firm does not suffer any damage in
income.20 Also, because changes in working capital are cumulative,
compound probabilities can be used to determine the chance of
using up,all the available working capital over several periods

and conditional probabilities can be used to determine the risks

of the firm in the future given specific results in coming periods.

1IV. The Appropriate Level of Working Capital

In general, increasing the size of the working capital buffer
on the margin will always reduce the chance of suffering a decreased
income in the future for a given level of total assets. However,
continued increases have a decreasing marginal effect on reducing
the risk of such a decrease. The additional cost in terms of income
foregone or a reduced level of income to achieve this safety is the
difference between the expected rate of return on the firm's invest-
ment assets and the rate of return on working capital. This cost
increases linearly despite the decreasing marginal benefits associated
with incurring the cost. In this case, a firﬁ can decide on the
appropriate level of working capital via an examination of the trade-
offs presented in Table 2.

If the selection of an optimal Iev;I of working capifal for
the firm is viewed as creation of negative lederage by the firm
for its own safety, then the investor can use homemade leverage
to create his own desired level of risk separate from that of the

firm and is indifferent to the firm's choice of a Working capital
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Table 2

Probabilities of a Decrease in Income Due to
Inferior Operating Results in One Perjod
and the Income Foregone to Achieve This

safety for a Given Level of Total Assets®

.

Initial . Expected
Working Capital t Probability Income Foregone

0 o 50.00% 0

9 AWC 1 15.866 {AE(A)—RF}Och
ZOAWC 2 2.275 Z{AE(A)-RF}GAWC
30ch 3 0.135 3{AE(A)-RF}0A“C
QGANC 4 0.003 Q{AE(A)-RF}koc

*This table assumes that the distirbution of changes in working
capital is N(O,GANC).
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buffer.ZI In this case, selection of the optimal level of work-
ing capital becomes a decision of the corporate management inde~
pendent of investors or management is effectively selecting the
risk reward relationship it is willing to accept for its own un-

diversified portfolio.
L ]

V. Working Capital and Growth

Thus far the analysis has been confined to a situation where
toéal assets are not expected to change over time. However, if
a8 firm's target dividend rate is less than 100 percent of total
earnings and perhaps less than 100 percent of earnings on invest-
ment assets, then the firm expects to accumulate additional work-
ing capital through operations increasing its total assets and
is a growing firm. In this section the effect of growth due to
regular additions to retained earnings will be examined. I
the firm does not convert these inflows to investment assets,
then the firm's asset structure, systematic risk, and equilibrium
rate of return will change over time. However, it is possible
that the firms wants to maintain a constant safety level and/or
@ constant systematic risk and invests funds continuously as they
are accumulated by the firm and that the length of the firm's
planning period remains constant through fime at one period into
the future.22

In the growth case, it is convenient to restate the safety

level of the firm's income, from (3.6), as
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o WC_-weo (1-w)
+ AWC ) S (wZB2 02 + UZ)J“r (-1
tA"m u

Since the firm now expects its total.assets to increase (dTA>0),
and since investment is continuous, adaitions to retained earnings
are divijed into new investment assets and the new working capi-
tal to protect the income to be generated by the new investment
assets.23 If the firm wants to reﬁain'its current safety and

systematic risk of the total assets at the end of the planning

period and if the effects of diversification are nil, then

== ;dwz 73 (W")(stgoﬁsw * slgjz°idB|A)
w Bia%n * O ) (w Bialn Uu)
" - (4.2a)
and, from (3.3), |
dBTA = BlAdw + WdBIA =0 (h.Zb)

must be satisfied. In this case dw=0 and dB|A=0' This implies
that accumulations of new funds must be invested so that the firm
retains its current proportions of working capital to total as~-
sets at the end of the period. Moreover, because the length of
the firm's planning period is constaﬁt through time, the firm al-
ways invests this way. ’

In the growth case, the firm's inflows.accumulate at some
expected rate. However, if the firm's net inflows are greater
than expected and if the firm still follows this investment plan,
then income and growth are greater than expected at the beginning

of the period, but the risk of the firm does not change. If the
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same policy is followed and if there is a net accumulation that is
fess than is expected, then growth is less than expected, but the
firm's safety is intact. There is a problem only if the firm ex~
periences a net outflow of working capital, In this case, there
are two possible results. if the firm wants to retain its level
of incom; from invested assets in the future, then the net out-
flows represent a deterioration of the firm's safety level and an
increase in the systematic risk of the firm's total assets as
the firm's invéstment assets are now a larger portibn of the firm,
However, there is no decrease in the firm's income from investment
assets. If future periods develop according to expectations, then
the firm will accumulate new working capital to replace the work-
ing capital lost in this period to achieve the desired safety
level before it can plan to expand again. Alternatively, if pos-
sible, the firm may convert some investment assets to workiﬁg
capital, thereby retaining its safety and systematic risk but
suffering reduced earnings from investment assets, However, due
to the poor secondary market in physical assets this result may
not be easily obtainable.

This solution does not account for the effects of diversi-
fication. n particular, the variance of changes in working
capital at any point in time is a function of the firm's current

structure and size and can be stated as

2 2.2 2

22
Tpwe = TA B0, * TA uu(lA)

from (3.3) and (3.6) where the unsystematic variance affecting
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changes in working capital is now a function of the investment as-
sets of the firm. Due to the poor secondary market in physical
assets the firm can diversify most easily through growth. With
growth and diversification the last term of this equation is likely
to decrease with marginal increments in the number of investment
assets o} the firm as cﬁ(IA)=0 for a portfolio of the entire economy
while TA is still finite. In this case, it is possible to diver-
sify some of the unsystematic variance away with each new invest-
ment. |f cﬁ(lA) decreases toward zero or dou(lA)<D‘with increas-
ing investment assets as a firm grows, then the total risk that
must be subsumed into the variance of the changes in working capital

for a given level of systematic risk grows at a slower rate. In

this case, the total differential of equation (4.1) is

. ~dw (w-]){WB?AOidW+BIszcidBIA+cu(IA)dUu(IA)}
it = o ;' 2.2 3 2 372 (4.3)
{w B0, * cu(lA)} {w Bl A% * cu(lA)}

If increased diversification accompanies growth, then (4.3)
describes the interaction among a firm's safety, the systematic
risk of its investment assets and the proportion of the firm in
working capital. For example, if the firm wants to retain the same
level of safety, dt*=0, any change in the firms' asset structure

must satisfy ’

2 2
o
m

2 2 2
wBIAom + ou(lA)

(w-1) {8, g 0odB , + cu(IA)dc;(lA)}

dw = (4.4)

Typically w is between 0 and 1 and w-1 and the coefficients of dBiA
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and dou(IA) are negative.zu Additionally, if dB|A=0’ then dws0
and the firm can retain the same level of safety as it grows while
investing larger amounts of new funds in investment assets than
the firm had, on average, invested in such assets in the past. In
turn, this means that working capital grows at a slower rate than
total assets while providing the desired safety and that investment
assets grow at a faster rate than total assets. But, from (4.2b),
this means that dBTA is positive. In this case, associated with
the constant safety level and benefits of diversification, there
is an increase in the systematic risk of the firm. |f the firm
wants to maintain its current safety level and its current level
of systematic risk for its total assets, then, in the presence of
the diversification effect, it must decrease the risk of its in-
vestment assets and dBIA must be negative from (4.2b). However,
if the firm wants to maintain constant systematic risks for both
its investment assets and its total assets, then dw must be 0
from (4.2b). In this case, the diversification effect will increase
the safety of the firm's income from (4.3). In each case described
here, the firm has been able to set some goals but has not been
able to set goals for everything as the diversification effect
encourages a change in the firm's structure with growth.

The growth plans and patterns for the company depends on
the priorities it places on the factors discussed here. In general,

any change in total assets can be summarized by (4.5a), 4.5b) and

(h.Sc).
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dWC = {1-w)dTA - TAdw (4.5a)
dIA = wdTA + TAdw _ (4.5b)
dTA = dWC + dIA ' (4.5¢)

tn this case, if the growth of a firm is such that dw=0, then ad-
ditions to working capital are in the same proportion as the firm
has historically averaged. |If dw is greater than 0, then marginal
additions to working capital are at a loweF than average rate.
Also, if dw is less than 0, then marginal additions to working cap-
ital are at a higher than average rate. Finally, note that in some
cases, dBlA and/or dcu(IA) may be negative enough in (4.4) so that
TAdw is greater in an absolute sense than is (1-w)dTA and, from
(4.5a), dWC is negative. In this case, the firm can reduce the
amount of its working capital at the same time that it develops

new investment assets and can yet retain the same level of safety
for its new, higher level of income. In general, note that the

key features of a firm's growth plans and growth patterns include
the firm's desires to change the systematic risks associated with
par;s of the firms, the safety of any given level of permanent in-

come and the expected strength of the diversification effect,

VI. Inclusion of the Debt/Equity Ratio and a Dividend Policy

The target debt/equity ratio has been ignored.25 However,
as new funds are converted into investment assets, there will be
an increase in current liabilities. Adjustment for this problem
and an allowance for external financing can be made easily by

describing dTA more fully, In particular, let
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dTA = D' + CL' + EE' + AE(S) + R_.WC - Div

F
where D' represents new debt, CL' represents new current liabiti-

ties, EE' represents new external equity and AE(S) + R_WC - Div

F
represents the expected new funds to be generated internally after
payment of dividends, Div, according to some dividend policy and
the refurbishing the firm's present set of investment assets. In
this case, expansion plans are based on consideration of these
additional flows instead of internal flows alone. Since the firm
may maintain a target debt/equity ratio over time but may not try
to maintain it exactly fhrough time due to issue cost patterns and
risk associated with planning for any given period, the firm can
set D' and EE' to 0 whenever it is useful thereby avoiding the
new issues market. Moreover, since AE(S) + BFNC - Div does not
represent a fully certain source of funds, this and CL' will vary
with corpo}ate expectations and realized results,

The dividend policy used in this paper is included primarily
to allow the firm to discard excess funds. However, if external
funding is available costlessly and continuously, then the divi-
dend policy becomes irrelevant inthis model and dividends can fol-
low any arbitrary pattern.26 In cases where there are transactions
costs for external funds or where the firm cannot go to the mar-
ket regularly, then the dividend pattern becomes important, For
example, if no external funds except current liabilities are ob-
tainable and one firm has a lower target dividend rate than does

another, otherwise identical firm, it is likely to be able to grow

at a faster rate than can the second firm, |In this case, the first
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firm will feel a stronger diversification effect and may commit

a lower proportion of new funds to working capital than will the
second firm. In addition, if experience is bad and working capi-
tal erodes and if external sources of funds are limited, then com-
mitment to the lower dividend rate will allow firm 1 to rebuild

)
its working capital position more quickly than can firm 2.

VII. Conclusion

This paper develops a theory about the importance and use-
fulness of working capital as an integral part of the firm. in
particular, it is shown that if working capital can function as
a protective buffer for the entire firm, then the firm can main-
tain a commitment to an income level with some safety, a permanent
debt/equity ratio and a given level of systematic risk in the no
growth and growth situations based, at least in part, upon the
size of its working capital position which has been determined
independently of investors. Moreover, note that the model allows
for fluctuation in the dividend payout ratio and the debt equity
ratio about the target ratios as the firm's experiences deviate
from normal and as the firm grows.

In addition, the growth case suggests that due to the di-
versification effect, a firm might accidentally accept goals that
are not compatible. In particular, it was shown that attempts to
maintain a safety level for permanent income, a constant ratio or
working capital to total assets, and a constant level systematic

risks for both the firm's total and investment assets leads to a
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situation where the firm's policies are over-determined. In this
case, the firm cannot attain all its goals at once and must ul-
timately set a pattern of priorities for these goals.

Moreover, since the diversification effect is likely to be
stronger on the margin for small firms with small numbers of in-
vestments than for larger firms, this model can be used to de-
scribe the problem of business failures among small firms. Even
if a small, undiversified firm has the same systematic risk as a
larger firm, the small firm‘has not yet diversified away any of
its total risk. Hence, if the small firm has the same proportion
of working capital tototal assets as the larger firm, it can be
shown via an application of the growth case that the small firm
has more total risk for its size than does the large firm and
its working capital buffer therefore provides less protection than
does the buffer of the large firm.z7 -In this case, the small
firm is more likely to suffer a loss of income than is a large
firm. Also, since it has less income to start with, it may go
bankrupt under market conditions that might not even affect the
income from the large firm's investment assets adversely. This
suggests that small firms, which are chronically césh short, should
actually have more working capital as a proportion of the firm's
total assets than a large, but otherwise identical firm just to
have the same chance to maintain their levels of income. Alterna-
tively, the smaller firm with the same proportion of working cap-
ital to investment assets as a larger firm must have less systema-

tic risk than the large firm to compensate for its inability to
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diversify.

Working capital has been discussed as if it is the onty
brotection a firm has for its level of income. In practice, some
investment assets are recognized as expendable and will be sold
first in order to protect and maintain the.profitability of the
remaining, more important assets of the firm. This represents
more of an accounting problem than an economic one. Within the
context of this model the definition of working capital can be
extended to include other expendable and readily saleable current
assets, investment assets and emergency lines of credit thereby
increasing the firm's safety and reducing the level of income it
feels committed to maintaining, In an accounting sense, this
implies that the buffer stock for the firm may include some tong
term assets while some of the investmént assets are not long term
assets in their fullest sense and suggests that the division be-
tween current assets and long term assets may not be an appropriate
division for analyzing the future of the firm and its policies.28

Moreover, it would be useful to develap ratio analyses to
probe the firm as a truly going concern and to consider working
capital as an important feature of the firm in studies of the firm.
Note that this analysis also suggests that accounting ratios, be-
ing management statistics, cannot, in their present form, be ex-
pected to estimate the systematic risks of the firm, of interest
to owners, on a firm by firm basis. Howéver, it does suggest
that as a firm diversifies the difference between the systematic

risk of the firm, as portrayed by beta, and the accounting vari-
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ables must narrow.

Finally, the discussion of changes in working capital with~-
in the context of systematic and unsystematic risks suggests that
a corporate liquidity crisis may be individual or that it may be
a8 symptom of a systematic economic crisis. In the latter case
several corporations will suffer the problem concurrently as part

of a national liquidity crisis.
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See Van Horne (9) and Walker (10) for two analyses of working capital
that are typically cited.

One example is Miller and Orr(6) where the interaction among cash, short-
term securities and long-term securities is analyzed.

Land is the major exception to this rule. Other assets must be replaced,
rebuilt or refurnished after some time has elapsed in order to maintain
the assets earning power. This is recognized through depreciation where-
by the firm's future service potential is adjusted regularly.

Typically expenses {and current liabilities) accumulate before sales
{and current assets) can accumulate. These comments are equally valid,
whether the firm is converting physical or human capital into cash
flows and profits. :

Miller and Orr (6) use a stochastic set of flows in their analysis and
link the appropriate account management policies to the variance of the
value of the sales of the firm and inctude both short-term and long-term
assets and an opportunity cost in their analysis. However, they effective-
ly assume that the firm has an infinite supply of these assets and can
always replenish the account in question without affecting the basic risk
structure of the firm.

See Beaver (2) and Altman (1) for two empirical studies of bankruptcy

(the reduction of the permanent level of income to a negative level there-
by absorbing any equity in the firm). Both studies suggest that the
current asset or working capital measures may contain some information
about the fate of the firm.

One possible exception in this area is the defensive interval where
projected flows are considered.

The presence of complete secondary market, the lack of transaction costs
and the divisibility of assets enables any corporation or individual to
develop costlessly a portfolio of any size based on the riskfree asset
and the market portfolio thereby eliminating unique risks. See Sharpe

(8).
See Fama (3) and Sharpe (8) for materials about this model.

Here and throughout the paper it is assumed that accounting measures of
value are equivalent and equal to economic measures of value. This is
a relatively minor problem for the current portion of the balance sheet,
but could be a larger problem for the long-term portion of the balance
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sheet. Alternatively, it could be assumed that there ig some constant
average adjustment factor which turns accountant’s long-term asset
valuations into economic valuations. This adjustment which might be
appropriate if inflation rates are constant, if the aging process of
machinery is recognized and constant, and if the firm maintains the

same levels of risk and permanent income, would be subsumed in an appro-
priate measure.

The assumption that a firm's current assets exceeds its current liabilities
may be too restrictive in reality as some firms, e.g. utilities, often have
current as8ets less than current liabilitjes. However, in this monopoly
situation, the turnover of current assets is high enough so that the pattern
of maturities of current assets may be the same as that for the current
liabilities. Moreover, this assumption is, at least partially, for conve-
nience. The model can be reworked with the same results, but additional
complexity.

Insofar as book values of assets reflect market values, book values can be
used in the analysis. At the time of purchase book value equals market
value. Moreover, if book value of an asset reflects the present value of
the service potential of that asset in an equilibrium situation, then book
values would reflect market values,

The typical firm has a large amount of unique risk. As soon as a firm
selects an initial project {and is not a mutual fund), it must consider
unique risk. Moreover, typical diversification appears to take place
among products and projects closely related with the firm's current
projects except in the case of contomerates {where firms are doing the
unnecessary task of diversifying for the investor). One possible reason
for this can be seen in the theory of comparative advantage and specializa-
tion where investors and corporations are separate entities each exporting
their most favorable goods. In this case, the firm and management class
export their particular expertise to investors in return for the export

of investment funds.

Since it is assumed that working capital has less risk than the firm's
investment assets their level of systematic risk is generally less than
that for the firm's investment assets. However, theoretically the firm
could maintain a short position in working capital thereby increasing
the risk of the firm,

See Hamada (4) and Modigliani and Miller (7).

Strictly speaking, there may be some risks and returns in excess of the
riskless rate for working capital. However, this is a relatively minor
concern for the corporation and inclusion of this would add unnecessary
complications to the model. Also, the return to working capital can be
in several forms. For example, whereas accounts recejvable generate
income via finance charges, cash may generate returns via guaranteeing
an emergency line of credit or via credits against the service charges
of a checking account.
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This effectively assumes that the riskfree rate is earned on all working
capital available at the beginning of the priod only. if a steady in-
flow or outflow of working capital is assumed, (3.5) is adjusted by a
constant.

The differential doY, does not have to equal zero in this case. This

particular example is structured so that there is no change in the s5ys-

tematic risk of the firm's investment assets or dBlA = 0 and the expected

return and price of these assets remains constant. In this case any change
in the inveStment asset turnover ratio is unsystematic or total risk could
change. In this situation increases in the investment asset turnover

ratio could counteract any increase in safety due to the increased working
capital.

There are many industries where the effort to take full advantage of a
strong economy has led to an attempt to increase profits. In turn, this
leads to increasingly efficient usage of total assets (through increased
investments) and then to severe over-capacity problems when the economy
enters a recession or when the industry falls from favor.

For example, it could be assumed that the forced sale of committed current
assets or of long-term assets to cover a shortage of working capital can be
made quickly at 50 cents on the doitar, In this case $2 of assets are
required to cover a $} deficiency in working capital. The resultant de-
crease in investment assets will have a detectable effect on future income.

See Modigliani and Miller (7) for development of the homemade leverage
argument.

It is effectively assumed that dividends are paid continuously and that
transferals of working capital into dividends and investment assets is
costless.

Because of the assumption of continuous investment of new funds there
were never any excess funds in the firm which might have, at least
temporarily, served as a buffer to protect the firm's permanent income.
However, if a firm intends to let funds accumulate before it makes
periodic investments, then these expected inflows could immediately
serve to protect the firm's income.

If w is between 0 and 1 then {w-1) is negatine. It is assumed that

. .. 2.2 -
B!A Is positive. Then (w-1) BIA w 01“ and (w-1) Uu (1A) are positive

as is the denominator. However, if w is greater than | as is often the
cause for utilities with negative working capital, then coefficients of
dBIA and dou(lA) are positive. Even in this case the interactions des-

cribed in the text are suggestive of what would occur although the sign
of dw changes.

The analysis of the interaction of working capital and the firm has been
limited to an analysis of the risk associated with miscellaneous asset
structures of the firm. However, investors do not purchase these assets
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directly when they invest in firms. In particular, Hamada (4) shows
that the return required by owners of the firm in an equilibrium
situation is conditioned by the firm's financial and asset structure
as Rc, the equilibrium return on equity, is

R. = Rpp + (RTA - R (0/E)

where RTA is the equilibrium return on total assets in the non leverage

case and D/E is the debt to equity ratio. From (2.1) this equation can be
restated as Bc = BTA(I + D/E). If the current liabilities of the firm, CL,

represent the total debt of the firm, then the systematic risk associated

with the common stock of the ith firm, ch, is

= B_ (1 +CL,/E.)
i i 1

ch TA(

where CLi + Ei = TAE and, just as working capital generates a return RF’
committed current assets have a return RF and current liabilities have

a cost, RF'

In the first analysis IBTA and TA2 are greater than 2BTA and TA] respectively.

Since current liabilities are the same for each firm, E] is less than E2 and

the systematic risk associated with the common stock of firm 1 is more than

that for firm 2. In the second example, IBTA and CLl are greater than ZBTA

and CL2 due to the increased presence of investment assets in firm 1. More-
over, EI is less than E2 as the committed current assets included in the extra

investment assets of firm | are financed by the extra current liabilities and
the total assets of the firms are the same. In this case the common stock
of firm 1 is riskier than that for firm 2. In each case, the ordering of

the relationship observed here can be traced directly to the firm's working
capital-investment asset decision the same results can be obtained for any
level of debt financing common to both firms.

See Miller and Modigliani (5) for a discussion of the irrelevance of
dividends.

This difficulty does not bother the stockholders as they can diversify away
any unsystematic risk not diversified away by the company. '

If the transferal of assets js as described, then the current breakdown
may, by coincidence, be approximately correct in a given situation.
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