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ive of this thesis is to develop and test demand for
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money models by business firms.

Because, it is argued, there are significant differences in the
demand for money by industrial sectors, two sectors the retailing
and distribution industry and the electrical engineering industry,
were selected for empirical investigation. The firms in each sector
were observed over the period from 1968 to 1971.

Specifically this thesis attempts to shed scme light on whether
demand for money models based on the wealth adjustment theories are
superior to those based on the transactions theories. The Wealﬁb/
transactions hypothesis is also investigated. In addition the
existence of ecconomies of scale and the degree of substituticn
betwzen money and other assets is invesvrgated.

Particular attenticn is paid to the limitations of the
statisticel technigues used by previous studies and different
techniques are suggested in order to test the empirical validity of

the theories in cuestion. To this end an error components medel and

vares method is applied to ccmbined cross-—

models based cn the wealth adjustment theories provide a better
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Tre subject mntier of this thesis is to developr and test demand
for morey functions for business firms. Because it is believed that

there exist important differences in the demand for money of

ectors, we have selected two industrial sectors
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for empirical investigation. These sectors, the retailing and

distributicn and the electrical engineering industries, were

.th the purpcese of obtaining a reasonable degree of
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selecte
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diversity regarding such factors as relative certainty of income
streams, capital intensity, trade credit and business concentration.

The monetary models are based on the basic principles of the

N

o

transactions and wealth adjustment theories. The validity of t

o

¥

transactions-wealth hypothesis is alsc examined. ¥We have guestione
the appropriateness of applying ordinary regression analysis to single
cross~sections, and applied an error components model to combined
tional and time-series data. A two-stage least souares
approach is developed for the wealth adjustrment models in order to
obtain unbiased resﬁlts. This study is deemed desirable beczuse of

certein limitations of previous cross~sectionzl demand for money




LiDGLinTs

ACY NG

I em particularly indebted to my Supervisors Professor E. Davis

I

and to NMNr. A. Chesher of the University of

Birminghem for their active intercst, encouragement, many valuable

valuable comments

the Birminghanm Folytechnic.
liessrs. Ko Yeomans and F. Berbert of the University of Aston were
very helpful. I am very grateful to Mrs. V. Perks of the University

~

of Aston Computing Centre for her eff

icient construction of the

Fn

necessary proprammes. The many valuvable services of Miss J. Salond
of the University of Aston Library are most gretefully acknowledged. -
A warm thank you is extended to Mrs. B. Fitch for her patience in

the manuscrivt. Finally I wish to express my considerable

gratitude to the Social Sciences Research Council for providing me

duate grant which rendeyred the completion of

-
1
Ch.
it
)
s
=
[e}
H
<A
<
=
o
r-.
e
S
o
ot
~—
73
o]
o
e




1 Introduction L
Chapter 2 Theoretical Transactions Models 11
Chapter 3 vealth Adjustment Theories 28
Chapter 4 Share Valuation Models, Theory and
Evidence by
Chapter 5 A Survey of Zmpiricael Monetary Research.
Aggregate Time Serijec 73
Chapter 6 A Gurvey of Cross-sgectional Corporate
Demand for Money Studies 93
Chapter 7 Development of Statistical Methods
and Models 108
Chapter & Presentation and Interpretation of
Results 133
Chapter 9 Conclusions 162
4

-
N
oo

Bibliogravhy




CHAPTER 1

INTRODUCTICN

~

The chief objective of this thesis is to examine the monetary
behaviour of two industrial sectors. The monetary models will be based
upon the main principles of the transactions and wealtﬁ adjustment
theories. The validity of the transactions - wealth hypothesis will
also be examined. Empirically our analysis will be conducted by
application of an error components model to disaggregated cross-
sectional and time series-data. This introductory chapter provides a
éeneral framework within which the demand for monsy by two industrial
sectors will be examined. Section one (this chapter) covers some of
the problems associated with monetary models tested with aggregate
'dataé Section two attempts to justify our thoggughly disaggregated
approach. In particular it advances the hypothesis that there are
_important differences in the demand for money by industrial sectors
and selects two sectors for euwpirical investigation. Section three

states the objectives of the thesis while section four summarises the

contents of the subsequent chapters.

1. Some problems associated with aggregate demand for money functions.

Demand for money functions have been developed with assumptions
concerning the behaviour of individual economic agents, but the theories
have usually been tested with aggregate data. Aggregate data may be an
appropriate source of data for testing monetary hypotheées, provided we
can confidently expect individual economic agents to react identically
to some economic stimuli. If however the behaviour of several economic
sectors 1s different, aggregation over all economic individuals and

firms may conceal important information and subsequently yield




inaccurate resultsq. On the other hand disaggregated studies for all
important economic sectors will yield useful information regarding the
stability and relative'importance of the aeterminants of separate
functions, and thus enhance our understanding of the monetary and
financial behaviour of the economy.

Furthermore in aggregate demand functions supply considerations
may be important enough to call for model building iﬁ order to avoid
identification problems, and simultaneous equation biases. In a
thoroughly disaggregated study one can make the assumption that a
specific sector is faced with a perfectly elastic supply curve, and can
- thus obtain as much money as it wishes at the current market interest

rate.

2. Justification for our avproach.

In this study we advance the hypothesis gﬁat there are important
differences in the demand for money among industries, and have decided
to select two different industrial sectors and examine their cash
balance behaviour separately. One of these industrial sectors is the
retailing andldistribution irdustry whose income stream may be regarded
as relatively stable, and which may be said to contain homogeneous
firms. The other industrial sector is‘the electrical engineering
industry, whose income stream may be regarded as relatively unstable
in view of the cyclical nature of the industry. The firms included in
this industry cannot be said to be as homogeneous as those of the first
industry, bﬁt are relatively homogeneous as compared to the

manufacturing sector as a whole.

1 Guy H. Orcutt, H.W. Watts and J.B. Edwards,
Data Aggregation and Information Loss.

American Economic Review, Sept. 1968, pp. 773-787.




The chief reason for our approach is that aggregate data for the
corporate sector as a whole are not free of aggregation bias in the
sense that either the saﬁe variables may affect money holdings of
different sectors differently, or a specific set of variables may be
appropriate for one sector, while the money holdings of another sector
may be influenced by enother set of variables. It follows that the
magnitude of corporate cash balances may well be determined by the

- volume of transactions, but this relationship is likely to vary across
industries depending on the degree of uncertainty of cash flows and
outflows, the capital intensity of the industries, the pattern of trade
credit and the degree of vertical and horizontal integrationz’ 3 4.
Of course the aforementioned variables cannot be said to remain
constant within anJ;ndustrial group, but we would however expect the
effect of these variables to be mitigated if we" select reasonably
homogeneous groups of firms, which behave in a reasonably identical
manner. If these variables can be measured they should of course be
included into a demand for money function, for the corporate sector as
a whole. If on the other hand, because of limitations in data, we
cannot measure these variables we should select separate industrial
sectors in such a way so that the effects of the excluded variables
may be thought of as remaining reasonably constant over all firms in

the same sector. On a priori grounds it is rather difficult to be

2. R.T. Selden, Cost-Push Versus Demand~Pull Inflation 19551957,
Journal of Political Economy Feb. 1959, pp. 1-20.'

3« R.T. Selden, The Postwar Rise in the Velocity of Money, a Sectoral
Analysis, The Journal of Finance, Dec., 1961, pp. 483-5.45,

k, G. Garvy and M.R. Blyn, The Velocity of Money, Federal Reserve

Bank of New York 1969.




precise on the net effect of these variables, on the demand for money
for each separate sector. On the one hand it may be argued that the
relative certainty of the cash flows and outflows of the retailing

and distribution industry would tend to indicate that the average money
holdings of this industry should be smaller than the average money
holdings of the electrical engineering firms, which are characterised
by less certain income streams. On the other hand the.retailing
industry's current expenses on labour costs, and the need to keep every
day a significant amount of petty cash in order to finance a wultitude
of small cash transactions would imply a high ratio of cash to sales
and/or total assets5. Increases in labour costs will have to be
absorbed by the retailing industry, whereas the electrical engineering
firms may be more able to substitute capital for labour, and will thus
have a smaller ratio of cash to sales and/or total assets.

Different degrees of capital intensity (which is tantamount to
differeﬁt production functions) across industries, will have different
impacts upoﬁ money holdings6. A capital intensive industry will have
to invest ip new plant in order to meet additional increases in its

output, but also it may have to invest in new plant when technical

5¢  A.R. Koch; The Financing of large Corporations, National Bureau of
Economic Research 19#3;

6o One cannot expect the effect of capital intensity on money holdings,
to be constant across firms within an industry. It is obvious
that eiectrical products of large firms are likely to be produced
under differént conditions than those of small firms. Firm
heterogeneity, with respect to different production functions will
affect the predictive power of regression equations. This is
likely to be more important in the electrical engineering

industry than in the retailing industry.




progress embodied in new capital goods promise productivity gains much
higher thaen those associated with older plants7. Thus highly capital
intensive industries for.which the rate of growth in technical progress
embodied in new plant is increasing rapidly, will require more funds for
investment purposes, than labour intensive industries for which the rate
of growth in technical progress is on the average very meagre. It
follows therefore that for highly intensive capital firms there is a
strong incentive to economisé on their cash balances, because
transmission of funds fo cash account will reduce investable funds for
additional investments, and may affect the capital intensity of the
industry or firmg’ 9. These points tend to indicate that the retailing
industry may have to hold a relatively greater amount of cash than the
electrical engineering industry. This last a priori conclusion may be
reinforced by the fact that retailing and distribution firms have
numerous branches throughout the country relative to electrical
engineering firms, which makes cash optimisation techniques less
efficient than in a centralised organisation .

Regarding the effect of trade credit on each industry's and/or

"firm's money holdings the following should be noted. On the whole,

7. Sir R. Shone, Problems of Investment, Blackwell 1971,

8. M.I. Nadiri, The Determinants of Real Cash Balancee in the U.S.
Total'Manufacturing Sector, Quarterly Journal of Economics,
May 1969, pp. 173-196.

9. M. Sidrauski, Inflation and Economic Growth, Journal of Political
Economy, Dec. 1967, pp. 796-810. . .

10. See Chapter 2.
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firms or industries which possess unutilised facilities of cred_it11
«ill be able to synchronise their receipts and expenditure; more
efficiently than industries for which the amount of unused trade credit
is negligibleqs.ﬁowever, the net effect of trade credit on the demand
for money depends on the cost of credit in relation to other sources
of finance, and on whether use of trade credit emables firms to
synchronise their receipts and expenditures efficientiy, and thus
reduce their money holdings. If the cost of trade credit is high in
relation to the cost of holding money and other sources of Tinance,
firms will be induced to hold more money relative to trade credit. On
the other hand'use of trade credit may shorten the payments interval,
thereby reducing the demand for money. it follows therefore that if
the money saved by reducing the payments interval and hence the average
money holdings, is greater than the cost of trade credit, the net
effect will be a reduction in the demand for money by firms.

Howevef even if the cost of trade credit is low in relation to other |
sources of’finance, use of trade credit would not reduce the demand for
money significantly, if the nature of business of an industry is such

‘that there exists a high degree of coincidence between receipts and

11. Defined as the difference betueén the total amount of trade
credit firms have been granted and the amount of credit already
used. See footnote 12.

12. A.B. laffer, Trade credit and the money market, Journal of
Political Economy, March-April 1970, pp. 239-267.

13. The same argument holds true for firms or industries which have
not utilised the amount of credit banks or other financiél

institutions are willing to grant them.



. 1
expenditures i 15. It follows therefore that unless we know the cost

of credit relevant to firms in an industry as well as the pattern of
receipts and disbursements, we camnot offer any firm a priori
conclusion, on the effect of trade credit on industry or firm demand
for money.

The degree of business integration may or may not affect the
average amount of cash balances-relative to sales or final output16.
Thus, horizontal integration.may not significantly reduce cash
balances relative to sales, if after integration each wnit maintains
its own cash account with a local bank and transmits the proceeds to
a central account, thereby having two sets of money balancgs for a

given amount of sales. Direct buying by the central offices of the

organisation may or may not contribute towards cash economisation.
Vertical integration may reduce the amount of cash balances relative
to sales, if the numbér of payments associated with the production
procesé is reduced as a result of such integration. On the other hand
the number bf payments associated with the production of output may be
the same as that prevailing when the integrated firms were separate
entities, if after integration cash holdings of previously separate
firms are handled in such a way so that payments by cheque are made by
one firm to another, in spite of the fact that all firms belong to the

same group.

1%, This of course means that firms in an industry will be able to
hold smaller average money balances; even if they do not engage
in cash economising techniques.

15.. R.T. Selden, The Postwar Rise in the Velocity of Money .... p. 511.

16. C. Warburton, The Secular Trend in Monetary Velocity, Quarterly

Journal of Economics, Feb. 1949, pp. 68-91,




If the effect of the aforementioned factors on the demand for
cash balances is important and affect different industries differently,
failure to account for it in an aggregate demand for money function will
yield inaccurate information, and render the interpretation of
statistical results difficult. Unless one can sllow for these effects
quantitatively, the best way to avoid biases of this kind is to examine
the monetary behaviour of different industrial sectors separately. We

have chosen two different industrial sectors which we think can be

classified as belonging to a group of firms within which the excluded

variébles are approximately comstant over all firms, but are likely to
exert some influence of a different magnitude on each industry’s money
holdings. We cannot of course expect all the aforementioned variables
to remain perfectly constant over ell firms within an industry. For

17

instance different production functions ' across firms within an
industry are likely to exist, and to affect the predictive power of

regression equations. Firm heterogeneity will show up in our

statistical results in the sense that the explanatory power of
regression equations tested with heterogenous data will be low as
6pposed to the explanatory power of regression equations pertaining to

homogeneous data.

2. Objectives of the thesis.

In the previous section we identified some of the problems
agsociated with an empirical investigation of the demand for money by
business firms. Within this particular framework this study will be

concerned with examining the demand for money of the forementioned

17. It is possible that other variables like trade credit, the pattera

of receipts and disbursements will vary across firms within an

industry.



industrial sectors. The monetary models to be tested will be based
upon the basic tenets of two monetary theories, namely the transactions
and the wealth adjustment theories. We will also test the validity

of the hypothesis that both the level of transactions and the level of
net wealth determine the demand for money by business firms. We will
apply regression analysis to combined cross=-gectional and time series
data, in contrast to the majority of previous studiesvwhich have used
either cross-sectional or time-series data. Particular attention will
be paid to the limitations of the statistical techniques used by
previous studies and different techniques will be suggested in order to
facilitate the interpretation of results and test the empirical
validity of the monetary theories in question. To this end an error
components model and a two-stage least squares method are employed in
order to obtain unbiésed results. OSpecifically. we shall attempﬁ to
shed some light on whether monetary models based on the wealth
adjustment theories are superior to those bzsed on the tranzactions
theories. The transactions-wealth hypothesis is also investigated.

In addition we examine the existence of economies of scale and the

" ‘degree of substitution between money and otheyr asssets.

3¢ Summary of the subsequent Chapters.

This thesis is divided into nine chapters. Chapter 2 of the
thesis covers the theoretical literature of transactions models. The
similarities and differences between these quels are highlighted. At
the end of tﬁe chapter two economic models are developed. Chapter 3
treats money as an asset and applies the basic principles of asset
choice theory to money's use. The discussion includes an analysis of
the indirect services that money provides, In addition some attention
is paid to the scale variable which should constrain the money holdings

by business firms. It is argued that the most a&ppropriate budget
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constraint should be the net value of the firm. However because a
current market determined equity value of the firm is likely to be
affected by the amount of money holdings of the firm, a two-stage

least squares approach is developed in order to avoid the effect of
simultaneous equations biases. As a result it is suggested that in the
first~stage we should utilise the relationship between share prices
and certain variables suggested by valuation theory. bn the basié of
this relationship a new equity value for each firm will be constructed,
which will be used in the second-stage least squares regressione Share
valuation relationships are the subject matter of Chapter 4. Chapter 5
is concerned with surveying empirical monetary research based on
aggregate time series data. Chapter 6 reviews the empirical evidence
of monetary models for the corporate sector based on cross-sectional
data. Chapter 7 questions the validity of applying ordinary regression
to single cross~sections and suggests the application of an error
components model to combined cross-sectionsl and time-series data. It
also develofs all the statistical models for all the economic
relationships developed in the previous chspters. Chapter 8 rresents,
interprets and evaluates the empirical findings. The limitations of
our approach and implications of our findings are highlighted. Finally
Chapter 9 summarizes the objectives and conclusions of our empirical

investigation.
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CHAFTER 2

THEORETICAL TRANSACTIONS MODELS

1. Introduction.

Economic theory offers a number of hypotheses concerning the
demand for money by individuals and business firms. The traditional
monetary theory has maintained that the relationship'between the demand
for money and the voluﬁe of, transactions is a proportional one
determined in a rather mechanical way by the receipts and payments
habits of the community, the developments and organisation of
~ financial institutions, and other technolegical considerations18°
The Keynesian approach to the demand fof money has separated total
roney balances into the transactions‘precautionary and speculative
motives19. Both the Classical Economists andﬁKeynes regarded the
effect of interest rates on the transactions demand for money as
unimﬁortant° Furthermore, the difficulty of separating empirically
money holdings according to motives does not allow onme to rely too
heavily on these theories for the purpose of constructing monetary
models for business firms. The wealth adjustment or portfolio
theories (hereafter wealth adjustuwent theories) are based on economic
reasoning, arising from the. basic tenets of the asset choice theory.
The proponénts of these theories do not distinguish between the
motives for holding money, but have instead postulated that an

economic agent holds a certain amount of money simply because money

18. H. Barger, Money, Banking and Public Policy. Rand McNally and
Co., Second edition 1968, Chapter 5.
- 19. J.M. Keynes, The General Theory of Employment Interest and

Money, Macmillan 1963, Chapters 13, 15.
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like any other asset yields a flow of services to its holder. The
neo-transactions models on the other hand have likened money to
inventeries, and applied the basic tenets of inventory theory to
money's use. The models wh;ch can be used to explain the demand for
cash and other liguid assets by firms, can be classified into the
transactions and wealth adjustment models. In this chapter we intend
to survey and compare the basic transactions models thch can be
applied to both firms and individuals demand for money. In the
following chapter we shall apply the asset choice theory to the
demand for money by business firms in order to see whether on

- theoretical grounds the wealth models can usefully be employed in

explaining the demand for money by business firms.

2. The transactions approach to the demand for money.

Baumol's classic article on cash manageméﬁtzo stressed the
macroeconomic implications for monetary theory, but it also
recognised the importance of cash optimization for a single economic
agent firm or individual. The similarities between inventories and
money led Professor Baumol to utilise an inventory madelzi in order
to determine rationally the minimum amount of cash balances an
economic agent should hold, for effecting a given level of

transactions at minimum cost. Both in the case of inventories and

20, W. Baumol, The Transactions Demand for Cash. An Inventory
Theoretic Approach. Quarterly Journal of Economics, Nov.
1952. Reprinted in T. Archer and C.A. D'Ambrosio, The Theory
of Business Finance: A Book of Readings, Macmillan 1970,

21. T.M. Whitin, Inventory Control in Theory and Practice, Quarterly

Journal of Economics, Nov. 1952, pp. 505-508,
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cash optimization policies two types of costs are involved, that is
an opportunity cost and a transfer cost.

¥hen an economic unit holds its wealth in assets not yielding
an explicit return, it foregoes a certain amount of income on this
form of wealth. Given that receipts do not always coincide with
expenditures, a firm in order to increase its income may transfer
its cash balances to an interest bearing account, and whenever money
is needed a certain part of the income bearing asset may bé
liquidated. Every time a firm effects these financial transactions
an expense is incurred. Since both opportunity and transfer costs
- are increasing functions of the amount of average cash balances, and
the number of financial transfers respectively, the cbjective of a
profit maximizing firm is to determine the level of average cash
balances at which the total costs are at a minimum. - Assuming either
& certain lump-sum cash inflow and a steady stream of cash outflow,
or a certain continuous cash inflow and a lump-sum cash outflow, the
optimal amount of average cesh balances is determined by the interest
rate on income bearing assets, by the transfer costs, and the volunme
of expenditure. The decision variables facing a firm for a single
period from t to tn can be illustrated as follows. At the beginning
of the period t, the firm receives an amount of cash equal to T.
Part of the initial cash R = T-I is kept for transactions required
for the period from t to t1 and the remainder I is converted into
short-term liquid assets at a rate of interest i. At time tl; the
firm liquidates an additional amount of assets C in oraer to meet
expenditures for the period from t1 to t2. The procedure of
liguidating parts of the interest-bearing asset will continue until
the end of the perioa under question. At time Tn new receipts of

money will flow into the firm's cash account and the same process
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will be repeated in the following period. Assuming expenditures
are continuous R = T-I will be sufficient to effect transactions

during -1 i.e.y a fraction of the period between receipts. Since

T
the withdrawn money is spent in a steady stream until it is gone,
the average cash for 2%2 will be EEEO It follows therefore that
the opportunity cost of witholding T pounds of money for a
period of time egual to 2%2 will be - ) <% %) 1. &

brokerage fee is incurred in order to 1nvest I pounds and this is
equal to bd + KdI 2 s where bd and Kd are fixed and variable
:coéts respectively. The cost of obtaining cash for the rest of the
 period is (—g) i (%>+ (bw + KwC)-C:E ) 3 where bw and Kw are fixed
and vasiable costs respectively. That is, the first term represents
the 6pportunity cost of holding an average amountAof money during the
subperiod, while the second term is the cost of effecting cash
withdrawals from the investment ;ccount. The total cost function to

the firm of holding cash is found by combining expressions 1, 2

and 3.

22, Tobin23, arrived at equation 5, by maximizing a revenue‘function
net of any transactions costs, and by proving what Baumol
assumed to be true, namely that the conversion of securitieé
into cash must be equal in size and equally spaced in time.
4£lso in Tobin's application the number of sales of short-term
securities must be a positive integer, while Baumol assumes
continuity. - See page 15.

25. J. Tobin, The Interest-Elasticity of Transactions Demand for

Money, Review of Economics and Statistics, August 1956,

pp. 231-247.
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X = (:;; ifI-I/+ bd+KI+/C) i (2) + (bw+ KwC) I 4
2 T 2 T C

Differentiating 4 with ~espect to C and setting the derivative

equal to zero we find €= (ébg%)% > 22. R; the optimal amount of
money to be withheld from the initial receipts is found by
differentiating equation 4 with respect to 1 and-éetting the

derivative equal to zero i.e., R = C + T <%w + Ké) 6.
‘ i

It should be noted that the‘simple square root formula i.e.,
equation 5 is a special case of the complete Baumol model, and
_ is obtained when it is assumed that cash is obtained by borrowing or
selling financial securities. When theAfirm is permitteé to receive
: money from the sale of goods or accounts receivable the result is
equation 6 which shows that the average a@ount of cash balances,
partially follows a square root law, and partially a linear
relaﬁionship with respect to T. To see the relationship between
average cash balances, and transactioﬁs and interest rates, we

denote the weighted average balancezi+ as

Y=

In words the weighted average cash balance is equal to the average
amount of money which firms withheld from investment and held during
the period 2%; and to average amount of money held during the
period % during which there are no receipts from saleg. Noting that

R = T-I and substituting for R from equation 6 we obtain

24k, X, Brunner and A.H. Meltzer, Economies of scale in cash
balances reconsidered, Quarterly Journal of Econonmics,

August 1967, pp. 422-436,




M=C+ _R (Kw+ Kq) 8 .
2 2i

equation 6 and rearranging terms we obtain

M={bwl}|d (1 + Kw + Ka | + T [ Kw + Kd 2 9
2i i 2 i

As Brunner and Meltzer have pointed outaq, if the proportional

Again substituting for R from

costs Kw + Kd are equal to zero, equation 9 reduces to the well
known square-rcot formula i.e., equation 5 o According to
equation 5  the demand for money varies with the square of
transactions. If a price increase also increases the cost of making
financial transactions, then the demand for money is homogeneous of
degree one with respect to the price level. According té equation

9 s however, if T is very large relative to bw, loesy if fixed
costs are of a negligible amount relative to transactions, the demand
for money increases linearly with T while the interest elasticity
equais --225e Thus, we have seen that the precise estimates of
elasticitiés derived from the square-foot rule, are dependent
upon the assumptions we make. When we include the assumption that
receipts from sales and accounts receivable are permitted into the
model, equation 9 shows that the demand for money is (é)
proportional to the price level, and (b) if there are important
fixed costs it will vary less than in proportion to real

transactions,; while for large T cash balances will be proportional

25. This can be found by putting bw = C and taking the logarithms

of the remaining expression i.e., equation ¢ .




- 17 -

to the level of transactionsaé. As regards the interest elasticity
of the demand money it will range between -0.5 and -2 2?.

It is however possible to find a more than proportional
relationship between money balances and transactions. Equation 5
is derived on the assumption that firms have complete centralization
of their cash management. As Sprenkleeg, has arguedAthe Baumol-Tobin
formulation assumes that all cash flows and outflows are directed
into one office which manages one account only. Following Sprenkle

let us see the effect of some degree of decentralization on a firm's

26. Professors Brunner and Eeltzerzq show this by calculating the
elasticity of money with respect to T from equatién 9 .
€ (M, T) = [1 + (Kw + Rd)/i](bwT/Zi)% +[(Kw + Kd)/gz T
2 [’i + (Kw + Ka)/i] (owr/2i)? +[(Kw + m)/ﬂ‘2 s

They argue that as T-— O the elasticity approaches %, while

as T —> the elasticity approaches 1.

27. That fhe transactions and intereét elasticities can be
different than those implied by the simple square-root
formulation has also been shown by Sprenkle29 on the
assumptions that firms behave as in the Baumol model but in
addition are allowed to earn a certain amount of interest
income on their demand deposits as well as an array of
services granted to them by banks,

28. C.M. Sprenkle, The Uselessness of Transactions Demand Models,
Journal of Finance, Dec. 1969, pp. 835-847,

29. C.M. Sprenkle, large Economic Units, Banks and the
Transactions Demand for Money, Quarterly Journal of Economics,

August 1966, pp. 436-L42,
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average cash holdings. Consider a large firm with J branches and

h

J separate accounts. Let the J’t branch be responsible for XJ per

cent of total receipts and disbursements. If each branch optimizes

) . th .
its cash holding, the cptimal cash holdings of the J  branch will

; .
— Fl
M o= (2xJ wr) 10
1

The total mount of the optimal cash holdings of all branches will be

be

My = g (/2XJ bw’l‘)% - (213@)% s (XJ)%z
SRCH — I/ g
= M é_‘j x.)% 11
J=1 J A

The difference between optimal cash balances under decentralization,
MJ9 end complete centralization of cash management is a function of

the degree of cash management decentralization. In the case of

{

complete centralization MJ =M (1)%.%. In the case of complete

H

1 for all J,
J

My =H JE (_1)’} =M(J)%
C J=1\J

In words optimal cash balances on the assumption of complete

decentralization, where XJ

decentralization will be greater than under complete centralization
by a factor_equal to the square-root of the number of separate
branches or accounts. It follows therefore that the greater the
need for separate branches and accounts, the greater the amount of
cash the organization as a whole must hold., We must however note
that the number of special branches and accounts is not necessarily

a function of size. In fact it is both a function of size and the
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nature of the business of a particular organization. A retailing
firm may have a greater number of branches around the gountry than
an electrical engineering firm of the same size. Thus it is possible
to find that average cash balances increase by more than in
preportion to increases in transactions, not because firms treat

30

money as a luxury good” but because as the size of firms grows the
possible setting up of new branches may cause some dégree of
suboptimization of cash balances. Decentralization will lead to
suboptimal cash balances for the organizatioﬁ as a whole if some
smaller branches of the organization cannot engage in cash conserving
. practices. This may be attributed to the fact that the fixed and
variable costs of maintaining a separaté interest-bearing account

are greater than the interest income earned on this account. On the
other hand, it may be argued that increased operations may allow firms
to introduce more sophisticated cash management techniques which may
incréase cash balances less than in proportion to sales. It follows
that a priéri it is very difficult to establish any specific cash
balance behaviour.

In spite of the elegance aund simplicity of the forementioned
models, their certainty assumptions about the behaviour of receipts
and expenditures are unrealistic in certain cases. Instead changes
in the cash balance may fluctuate in an irregular and rather
unpredictable way. The uncertainty factor led Miller and Orr31, to

postulate that as in Bauwmol's model, cash balances held by firms

30. That is money has an income elasticity greater than one.
31. M.H. Miller and D. Orr, A Model of the Demand for Money by
Firms, Quarterly Journal of Economics, August 1966,

pp. 413-435,
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still depend on the opportunity cost of holding money and the transfer
costs, but unlike Baumol they add a third factor, namely the variance
in a firm's net cash flow. In their model, net cash flows are

assumed to‘ge completely stochastic, and to follow the laws of the
stationary random walk hypothesis. That is during a certain period

of time the cash balance will either increése by a certain amount with
probability p or decrease by the same amount with prabability q = 1«?.
The firm's objective of minimizing the everage cost of money balances
can be achieved by setting up a two-parameter control-limit cash
policy. In other words cash balances sre allowed to wander freely
-within the limits of an upper-bound, h, and a lowernbounq which for
simplicity32 is assumed to be zero. Once the limit h is reached the
treasurer will transfer an amount of cash h-% to the investment
portfolic where Z is the intermediate return point. Conversely,

when cash balances reach the lower limit O, there will be a transfer

to cash of OZ pounds. The limits h and Z are calculated sc as to

" minimize the following cost function
E(C) = bE (N)/T + iE(M) 12

where E(N) is the expected number of transfers between cash and
securities during the period under question, b is the cost per
transfer T the number of days in the planning period, E(M) the
expected daily cash balance and i the daily rate of interest on

securities..

32 It is recognised though that in reality Banks may require firms
to hold some non-zero level of cash balances. See W.E. Gibson,
Compensating balance requirements, National Banking Review,

March 1965, pp. 387-395.
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The solution derived by Miller and Orr is

N
!

(élia__ 13
h = 3% 4
The average cash holdings are shown to be

Moo= 4 [305°)3 15
5 ()

where S2 is the variance of the daily demand for cash. Equation 15

shows that the demand for cash by firms is an increasing function of

“the cost per transfer and the variability33 of the cash balance,

and a decreasing function of the opportunity cost of‘holding cash.
In contrast to Baumol's square-root formulation, nothing very precise
can be said about the transactions elasticity ‘of the demand for money,
for it depends on the relationship between the variance of daily cash
balances, and sales and can range from less than % to greater than

3l

The distinctive aspect of the aforementioned models is that

' money has been assumed to possess the same attributes as ordinary

inventories. But the rate of return on inventories is not necessarily
zero. In the case of inventory shortages the firm incurs costs in
35

%3. The same conclusion is reached by Flemming”~ and Friedman and

36

Schwartz for the aggregate demand for money, i.e., that
the demand for money is an increasing function of the degree
of uncertainty associated with future expected incomes or

expendituré.

34, Miller and Orr, pp. 156-157.



terms of lost sales and lost goodwill. By the same token running
out of cash may entail costs in terms of credit deterioration, loss
of cash discounts, loss of production, labour and administrative
costs.

37

Wo. Beranek”’ took these costs into account in his model of
optimal cash determination. The distinctive aspect of this model
lies in the occurence of short costs which manifest fhemselves when
some critical level of minimum cash balances is violated. In this
model the treasurer receives the production budget from other
managers, and he is responsible for maximising interesf returns from
. cash balances. The objective of the treasurer is to allocate his
initial amount of money between cgsh and securities, so as to
maximize interest income. Liquidation of securities is permitted
at the end of the planning period. Cash expenditures are regafded
as lumpy and controllable, while reéeipts are regarded as
continuocus and uncontrollable. Given‘a subjectively determined
probability distribution of net cash flows, and a cost function
consisting of the opportunity cost of holding cash and the cost of
running short of cash, the optimal cash balance is found to be at

a level where the probability of being caught short of cash equals

the ratio of the net returns on the investment portfolio, and the

35. M. Flemming, The Timing of Payments and the Demand for Money,
Economica, May 1964, pp. 132-157.

36. M. Friedman and A.J. Schwartz, A Monetary History of the United
States 1867-1960, National Bureau of Economic Research,
Princeton University Press 1963, pp. 673.

37. W. Beranek, Analysis for Financial Decisions, Richard D. Irwin,

1963, Chapter 11.
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38

incremental cost of running short of cash” .

3. Comparison of the models.

The theory of the transactions demand for money by business
firms described in this chapter, is essentially based on models
developed for inventory optimal decisions. All models are primarily
concerned with minimizing some cost function. Their main
differences lie in the importance given to certain costs, and in the
time pattern of receipts ané expenditures. The Baumol-Tobin and
Miller—Orr models emphasize the costs of transfers between the cash
account and the securities portfolio. The Beranek model emphasizes

‘the importance of a short-cost function. In contrast to completely
deterministic assumptions of the Baumol modei, Miller and Orr have
assumed a completely stochastic behaviour of net cash flows while
Beranek has assumed controllable expendituresrénd stochastic
receipts., In reality the treasurer will have to deal with the
effect of uncertainty and he is thus forced to calcdlate the
expected value of receipts and expenditures as well as the
variances of these variables. Thus the minimum cash balance is

bound to be above that indicated by models based on complete

39

38. In another model for an insurance company vwhite and Norman”~”,
have developed a model similar to Beranek's designed to
determine the optimal opening cash holdings that maximizes
wealth at the end of the planning period. The soluticn
depends upon the net incremental return per pound of

investment and the interest rate on overdrafts.

39. D.J. White and J.M. Nofman, Control of cash reserves,

Operational Research Quarterly, Sept. 1965, pp. 309-328.
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certainty. The treasurer may therefore allow for additional
precautionary money balances, in order to cover the undesirable
effects of expected expenditures being greater and expected receipts
being less than the averagehvalues of these quantitiese.

One cannot accept unquestionably the Miller-Orr and Beranek
assumptions regarding the behaviour of cash receipts and
expenditures. In reality one would expect a portion of receipts and'
expenditures to be controlled by management, while the remainder
would be expected to fluctuate randomlyo‘ It follows therefore that
the applicability of the aforementioned models would depend on the

- nature of business of a particular firm. In spite of the
deterministic character of the Sprenkle model its conclusion that
firms with numerous branches will have to hold more money than firms
with fewer branches, may be utilised in order-to rationalize |
empirical results, which may be thought of as inzppropriate on a
priori grogndse In spite of the difficulties encountered when one
attenpts to estimate probabilities and parameters according to the
letter and spirit of the aforementioned transactions models, the
conclusions of these models may be usefully employed in order to

facilitate the interpretation of our statistical resultse.

4, Development of transactions models.

The theoretical analysis of the transactions models and our
comments on the comparison of these models suggest that the demand
i H ) . .
for real cash balances 3 by business firms should be functionally

P

related to the following variables as given by model 1 below,.

Where r is the yield on short-term Government securities. we are
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using a short-term interest rate, for all transactions models assume
that cash not immediately needed for transactions should be invested
in riskless short-term maturity debt instruments. g is the current
volume of real sales. Strictly speaking transactions should be
represented by the expected volume of receipts and expenditures to
and from the cash account. However because the debits'and credits
to the cash account cannot be derived from accounting data, we
approximate this variable by the volume of salesqo. b is the real
brokerage cost, S represents the variability of real transactions
and C are the costs of not holding a minimum amount of cash balances
cdi.e.y penalty costs.

It should be noted that model 1 is in fact a hybrid model
based upon the variables sdvanced by the transactions models described
in this chapter. However because of practical difficulties
encountered in attempting to measure b, S; 041 we shall assume then

as being constant and consider

_f(r.,g, 2
- P

javl fcd

- 40, E.L. Whalen, A Cross-Section Study of Business Demand for Cash,

The Journal of Finance, Sept. 1965, pp. 434439,

41, One may have argved that penalty costs could have been
approximated by the interest rate paid on borrowed funds. It
should however be noted that penalty costs incurred by firms
when. caught out of money are a far broader concept encompassing
all costs associated with cash-out effects both.tangible and
intangible lossess i.e., credit deterioration, potential loss
of sales, loss of machine, and man hours, and in extreme

cases total loss of business.
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However firms can and do borrow money to meet their
transactions needs. A firm that borrows money will have to consider
transactions costs, in the sense that the existence of these costs
will encourage firms to borrow larger quantities of money less often,
while interest rate costs will force them to borrow smaller amounts
of money more frequently. We may therefore have to cqnsider the
effect on money of both interest rates i.e., 1endingiand borrowing
rates. For if we use one rate only, thé effect of it on the demand
for money may be negligible. As Seldenb{2 has argued, when interest
rates rise, two things are likely to happen. As the lending rate
~rises firms are induced to transfer cash balances by moving into
money substitutes. At the same time as the borrowing rate rises,
firms may find it economical to increase their cash balances in view
of the higher cost of borrowing. To the extent that these two
opposite effects offset each other, the effect of a particular
intefest rate on money may be insignificant. Since it is reasonable
- to assume fhat interest rates move togéther over time we will not use
both of them in a demand for money function, but instead use the
difference between these rates. In this case the appropriate
opportunity cost to use is the difference between the yield on
long-term corporate bonds R and the yield on short-term Government

43

securities “. Therefore the second economic model under examination

41, In Section 9 of Chapter 8 we consider the implications of
omitting these variables from our models.

42. R.T. Selden, Monetary Velocity in the United Statés, In Milton
Friedman, Studies in the Guantity Theory of Money, The
University of Chicago Press 1967, pp. 208-210,

43, R.T. Selden, Monetary Velocity in the United States, pp. 209.
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will be

H £ (Rer), g] 3
P - [ P

5

Our models specify certain variables as being important determinants
for the demand for cash balances by firms, and in addition they
place certain restrictions on the relationships between the

variables in question.

-

J .
(2) %% > 0 i.e., ceteris paribus the higher the level of real

sales the higher the demand for real money balances.
aM < : . . . 3 .
(b) ar O i.e., ceteris paribus the higher the yield on

short-term securities the smaller the dewand for money.

(c) = O, to the extent that a change in the lending rate is

aH
dr
completely offset by a corresponding change in the borrowing

rate.

(a) ot >0 i.e., the greater the difference between these two
a(R-r)

rates the greater the demand for money.

That is so because the higher the borrowing rate on external funds,
the more economical it will be for firms to hold more money balances.
Gi&en that R is greater than r, the greater the difference between
these two rates the greater the deménd for money.

We have simply specified the sign of thé relationships between
the demand for money and the variables, which according to our
theories are likely to determine it. The magnitude and significance

©of the relevant parameters will be subject to empirical investisation.
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CHAPTER 3

WEALTH ADJUSTMENT THEORIES

1e Introducticn.

Interest in the demand for money by individuals and firms was.
revived after rriedman's publication of the Quantity‘Theory of
Moneyqq. Friedman and subsequently others#5—47, treated the demand
for money like any other demand for assets.

Money is demanded for the services it yiélds its holders over
ti@e. Effecting transactions and being a hedge ageinst uncertainty
- are but a few of the services that money provides. An individual's
balance sheet is likely to contain money, bonds, equities and physical
goods. Changes in the yields of cne or more assets will induce an
individual to adjust his holdings of assets according to the new
yields, and in such a way as to enable him to maximize his wealth.
The individual's wealth maximizing objective will be achieved as

long as the last pound invested in monetary assets yields as much

as the last pound invested in real assets. In making an investment

4, M. Friedman, The Cuantity Theory of Money: a Restatement.

| In M. Friedman, Editor, The Optimum Quantity of Money,
Pp. 51-69.

45, Strictly speaking it was Professor Hické who originally applied
marginal analysis to money's use. J.R. Hicks, A Suggestion for
Simplifying the Theory of Money, Zconomica, Jan.1935, pp. 1-19.

46, XK. Brunner and A.H. ¥eltzer, The Place of Financial Intermedizries
in the Transmission of‘Monetary Policy, American Zconomic
Review, May 1963, pp. 372-412.

k7, J. Tobin, Money, Capital and Other Stores of Value, American

Economic Review, Feb. 1969, pp. 15-29.
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decision an individualwill be constrained by his net wealth as
reflected by the sum of his net claims on real and financial assets,
as well as his claims of future income from his labour. Thus the
wealth constraint and indeed all other relevant variables are cast
in terms of their long-term expected values. In other words under
this theoretical framework, individuals are assumed to behave as if
they adjust to expected variables rather than to curfent ones,
Disregarding any expected capital gains or losses on the individual's
portfolio of assets, a money demand function for an individual may be

written as
M = f(r, Yp, w 1

and assuming that money is homogeneous to degree one in prices and

the value of financial and real assets we hzve

Mo Ip, u 2

I
where M is nominal money r is a vector of returns on financial and
real assets, ¥Yp is a weighted average of current and past values of
incores, P is a price index level which may be regarded as a welghted
average of current and past values of prices and u stands for tastes
and preferences.

Regarding the demand for money by business firms the same broad
. . i _ 43 .

principles can be applied to it. Friedman ~, mentions that money
should be treated as a productive asset which should be functionally
related to the cost of money, cost of other productive services, the

services yielded by money and the long-term production of the firm.

48. Friedman, The Guantity Theory of Money ...... pp. 52 and 58-59.
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The same authorug, in his empirical work speculates whether money
should be likened to inventories or to fixed assets. If money is
treated like inventories, it should act as a shock absorber and
increase by more than the amount corresponding to some normal level
of production. If however cash is treated like fixed capital it
should be related to normal level of production, and fluctuate

by less than current production. Friedman asserts that firms treat
money like fixed capital and hence some other assets or liabilities
act as shock absorbers. However Friedman did not elaborate on the
demand for money by business firms to the same extent as he did on
7 the demand for money by persons. In the following section we view
the firm as consisting of a portfolio of assets, and examine the

rajor determinants of money holdings by business firms.

2. The firm as a portfolio of assets.

In this section we think of the firm as consisting of a
portfolio of assets monetary and realSO. Management will strive at

allocating the firm's resources among all assets in order to

k9, MY, Friedman, The Demand for Money. Some Theoretical and
| Empirical Results, Journal of Political Economy, August 1959,
keprinted in M. Friedman, The Optimum Quantity of Money.

50. Real assets are assets whose nominal yields are affected by
pricg level changes i.e., equities, real property etc., while
monetary assets are claims to fixed number of pounds 1e€ay
bank deposits,; bonds, nctes'etc. See R.A. Kessel and
A.A. Alchian, Effects of Inflation, Journal of Political

Economy, Dec. 1962, pp. 522-537.
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maximize shareholders wealth51. To the extent that ménagement's
investment decisions yield income returns at risk levels acceptable
to the firm's ultimate owners, then management's investment policies
will be in accordance with the objective of maximizing shareholders'
wealthsz.

A firm's management having decided on how to raise the short and
long~term financial resources for productive purposes, then has to
allocate these resources emong money, short-term securities, fixed
capital etc. Each asset held in the firm's portfolio of monetary
and real essets is likely to yield a certain amount of explicit or
implicit income return. All assets enable firms to prodyce and
distribute their products, and all contribute towards the
achievement of wealth maximization. Although real assets may be said
to be more closely related to the earnings capacity of a firm,.
investment decisions on cther monetary assets do contribute towards
the achievement of the wealth maximizing objective. A wealth
maximizing firm will have maximized its wealth as long as the last
pound invested in monetary assets yields as much as the last pound
invested in real assets. Thus, in the case of firms, investing in
money should be treated like any other invesiment decision, so that
in equilibrium the marginal net return of a pound invested in the
form of money is equal to that of a pound invested in any other asset.

But in investment portfolios either personal or corporate, money has

51. E. Solomon, The Theory of Financial Management, Chapter 2,
Columbia University Press 1969.

52. J. Hirshleifer, Investment Decisions Under Uncertainty:
Choice-Theoretic Approach, The Quarterly Journal of Economics

1965, Reprinted in Archer and D'Ambrosio.
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to compete with real assets which yield an explicit income return,

and bear an explicit opportunity cepital cost. An explicit net
present value can thus be calculated for these assets. In the case
of money neither its servic;s nor its costs can be explicitly
calculated. It is therefore important to be explicit about the
implicit services that money provides.

The services that money yields are indirectSBe .These services
can be conceived of, if we assume that a firm has decided not to
hold money at all. The costs to a firm for doing so are: labour
costs of investigating the possibilities of altering the time
structure of receipts and payments, the labour costs of arranging
several kinds of finance, costs of rendering labour and machinery
idle, costs of managing an additional volume of inventories,
deterioration of credit worthiness and loss of cash discounts.

On the other hand the holding of some resources in the form of
money will reduce the aforementioned costs, by enabling management
to free some labour resources engaged with altering the time pattern
of receipts and expenditures, allow for efficient utilisation of
existing labour and capital resources, decrease investment costs
in inventories and reap the benefits of good credit rating and cost
discounting.

Another featﬁre of money is that it can act as a means of
hedging against uncertainty. In a perfectly certain world in which
financial transactions can be effected without incurring

transactions costs, it would be unprofitable to hold money balances

53 J. Tobin, The Monetary Interpretation of History, A Review
Article, American Economic Review, June 1965,

PP LEL-485,
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at a1153. If all future transactions could be predicted with
certainty money not required for immediate transactions needs could
be lent at the market rate of interest. In such a world liquidity
rer se has no value. When uncertainty is present the holding of some
money is needed for it can be used as a means of hedging against
changes in the prices of capital, labour, commodities and the
interest rateBQ. The other distinctive feature of méney is the very
low transactions costs associated with the exchange of money for
other real or financial assets””' 56.

All these services that money provides will enable a firm to
reduce the unit cost of production. This suggests that gsing noney
results in certain cost advantages, and the ratio of money to other
assets will change with changes in these cost557°> Other things being
equal, if the cost of human resources devoted to arranging a better
and more efficient synchronization between receipts and expenditures

increases the firm may increase its money holdings and decrease

the demand for labour.

53. D. Bodenhorn, A Cash Flow-Concept of Profit, The Journal of
Finance, March 196k, Reprinted in Archer and D'Ambrosio, The
Theory of Business Finance, pp. 6-22.

54, M.I. Nadiri op cit.

55. XK. Brunner, The Report on the Commission on Money and Credit,
Journal of Folitical Economy, Dec. 1961, pp. 605-620.

56, P. Caéén, Why Do We Use Money in Open Market Operations, Journal
of Political Economy, Feb. 1958, pp. 3k4-L6.

57« Kessel and Alchian op. cit.



In the last analysis the expected returns that money provides
must be discounted at an appropriate opportunity cost. This will
probably consist of any charges of bank accounts, depreciation

57

through inflation” , and a éapital cost reflecting the return on the
best alternative that money may conceivably be invested ine.

To recapitulate: We have postulated that a firm's objective is
that of maximizing shareholders wealth. This objective can be
achieved so long as all financing and investment decisions are based
vpon the basic tenets of wealth maximizetion. An asset will be
worth holding if its net present value is equal to or greater than
. zero. It fol;ows therefore that the management will havg to ensure
that the last pound invested in the form of money will have the same
present value as the last pound invested in any other asset. In the
case of money it is impossible to measure its present value in a
concrete and meaningful way. This is so in view of the intangible
returns that money provides. Howeveri at least conceptually,
investment‘in the form of money must be treated as any other
investment decision. Thus the choice among different assets must
depend upon their expected returns and costs. In theory therefore
money holdings by firms should depend upon the net return on money,
and the net return on other assets.

The other major determinant of money holdings is the budget
constraint. In the case of an individual, if he were to sell all his
holdings of real and financial assets as well as his claims for
future income, and deduct from this total sum any liabilities both
present and future, the remainder is what we call the individual's
wealth or budget constraint. In other words, a budget constraint is

the maximum amount of resources allowable for holding one's wealth

in the form of a particular asset.
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In fact the same principle can be applied to the wealth
constraint for a business firm. If the management of a firm have
decided for whatever ”ﬁnrealistic“ reason to hold the firm's wealth
in the form of money, the management's action should be constrained
by the amount of the firm's net wealth. We think that the best
variable reflecting the net wealth of & firm is the capitalized
value of its net expected earnings, that is the equify market value
of shareholders wealth.

Perhaps the most appealing and commonly used variable
expressing a firm's wealth should be the net book or current value
- of assets. Regarding the book value of asseis the greatest part of
it is expressed in historic prices, and only the current accumulation
of assets is expressed in current prices. This and the different
accounting techniques used by firms render the use of this varisble
as a proxy for the wealth constraint inappropriate. But even if we
were to use some replacement value of total net assets this would
still be aﬁ inappropriate wealth constraint. Attempts to use some
replacement value of total net assets would be laborious and would
not necessarily provide us with the maximum smount of meney a firm
is really worth. It may tell us what a firm is worth today, but it
would fail to give us any realistic estimate about the firms expected
wealth.

In the case of an individuasl, as Professor Friedman58 has
pointed out, an economic agent's money holdings are constrained not
only by his current net worth, but also by the presentvvalue of his
future net earnings including human earnings. What this means is
that we must be concerned with a long-term concept of wezlth or

income, instead of a current one. The same principle can be applied

58. M. Friedman, The Optimum Guantity of Money ..... op. cit.
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~

to a business firm. In fact in the case of firms we are not faced
with the problem of having to calculate the present value of human
expected earnings, for which no proper market exists. The net market
value of the firm, apart frém some problems connected with
speculative forces, has capitalized 211 future earnings both tangible
and intangible, is independent of different accounting techniques
among firms, and may be said to represent the longmtérm expected net
earnings of the firm, a concept which may be said to be analogous to
permanent incom859. To the extent that the current market value of

a firm's shares reflect the expected earnings power of the firm's

- assets, it is this variable which should be employed as a wealth
constraint in a demand for money function by firms.

Among other things, (mentioned above) direct inclusion of this
wealth variable in a demand for money function by firms, is in
acco:@ance with the postulate of wealth meximization. JIn other words
since our theory is based on the hypothesis that a firm's management
aim at maximizing the market value of shareholders equity, it is
important on theoretical grounds to utilise direct observations of
this variable6o.

However the current market value of a firm's shares measured at
a point in time is essentially a short-term concept in that it

changes frequently and at times erratically. The effects of

59. Since permenent income has been defined - among other
definitions - as the yield on wealth. See M, Ffiedman, The
Optimum Quantity of Money, pp.52.

60, R. Marris and A. Singh, A Measure of a Firm's Average Share

Price, Journal of the Royal Stetistical Association, A 1966,

ppe 74-97.



- 37 -

~-

temporary disturbances may be avoided, if we use the yearly high-low
average share prices which has been shown to be a good proxy for the
average of share priceé thoughout the yearéo’ 61. This variable may
reflect the market's evaluation of the expected net earnings of the
firme It is possible however that inclusion of the average share
price in a demand for money function may produce biaged results.

To see the problems involved let us put the cart before the

horse and consider the following statistical model.
Mit = a + b1 Pit + CRt + wit 3

Where Mit is the amount of money balances‘of firm i in year t, Rt is
the yiéld on corporate Eonds, Pit is the value of shares of firm i
in time t, and uit is the disturbance term. It can be shown that
ordinary least squares estimates ofrthe parameters éf equation 3
will be biased if the independent variables are correlated with the
disturbance term62° ¥e think that Pit is likely to be correlated
with vit. We attribute this to the following reasons. It is possible
that the level of money of firm i in year t, may affect the value of
shares of firm i in year t. In other words we think that the
particular level of money may affect investors' expectations
regarding the ability of the management to finance short-term

projects, or indeed its inability to invest liquid funds in real

61. C. Edwards and J.C. Hilton, A Note on the High-Low Price Average

as an Estimator of Annual Average Stock Prices. The Journal

of ¥inance, 1966, pp. 112-115.

62. J. Johnston, Econometric Methods; Ch. 13, Second Edition,

McGraw~Hill.
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assets. lMoney balances may also be an indicator of potential merger
or takecver activities which may either increase or decrease the
share value of the firm depending on the economic and financial
characteristics of the firms involved. It is also possible that
investment opportunities may affect the level of money holdings and
subsequently the value of shares. For all these reasons Pit is likely
to be correlated with uit and hence direct application of ordinary
least squares is inappropriate. What we need is a new variable
highly correlated with average share prices but uncorrelated with the
disturbance term. This may be accomplished by the method of two-

i, 63 o : . -
stage least squares . That is, in the first stage we will use the
relationship between the market price of shares and relevant
-variables. Regarding the specific exogenous variables to be used, we

. : N . 6h
will rely on the basic tenets of valuation theory 80 that we may
find such variables which will be strongly correlated with share

N - . . . N o ) / [1)\,. 4

prices. Let this relationship be Pit = d + biXit + eit &
where Xit is the set of exogenous variables purporting tc explain P.
In equation 4 we assume that X is not correlated with the

s ) . . / /
disturbance term. JIn the first stage we estimate 2 and b by the

65 = - Tl N
method of least squares ~, Thus Pit = a + blXit 5 . In the
gecond stage Mit = a + b1 (Pit + eit) + CIRt + uit
= 2 + biFit + bleit + CIRt + nit 6 . Since Pit is not
~ 3 e ﬁ/‘_/ s . .\J“"l“\tc“* ntﬁ e} Y NI I -

correlated v1uh§ui eit + ultjtne least sguares method may be applied
to estimate a, bl and{4. Thus we will construct a new share price

varizble from the first-stage regressionr, while the second stage
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regression will be conducted with the thus constructed variable as
one of the independent variables. It is hoped that this approach
will purge the explanatory variable of the stochastic elements
associated with the disturéance term66.

It must also be stressed that we expect this approach to pick
up any systematic relationship between interest rates and share
prices, or between interest rates and third variableée In other
words it is quite possible.that income conscious investors may be
affected by the particular levels of interest rates, and hence move
in or out of shares. Also changes in long-term corporate interest
rates may affect the externally raised debt capital and hence the
gearing ratio which in turn may affect share values. Since we will
relate market share prices to such variables as dividends, capital
gains etc., we may argue that our computed wealth variable may be
closely related to the long~term or intrinsic value of shares.

It is therefore hoped that a two-stage least squares approach will

produce unbiased results.

66. We cannot of course be absolutely certain that the independence
assumption of the disturbance term and the forecasted equity
value will not be contradicted in reality. In our case
though we can aréue that cbserved values of money will not be
related to short-term equity value, but to forecasted long-
teré value of shares. As a result observations of current
money holdings will affect current share prices, but not
observations of forecasted share prices. Hence the
independence between the disturbance term and forecasted

share prices is not contradicted.
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3+ Development of the vealth adjustment model.

The forementioned analysis suggests that not only money's
indirect services but also the returns on real énd financial assets
should be included in e demand for money function. Since money should
in fact compete with all assets in a firm's portfolio and indeed
with rates on its short and long~term liabilities, all relevant
rates of return should be included. Because however, meaningful
measures of money's own return and of returns on each azsset contained
in a firm's balance sheet are not easily measurable we are compelled
to make severe approximations.

The internal rate of return on the firm's assets could have been
used, but inclusion of such a rate in a demand for money function
would have raised serious problems of multicolinearity in view of the
close relationship between thé internal rate of return and the firm's
net market value. vwe think that a good proxy for the internsl rate
of return is the yield on long-term corporate bonds. This measure of
opportunity costs may be thought of as the rate which a firm pays for
raising external capital. In equilibriuwm it may also be viewed as the

67

average cost of capital in a Modiglianni and Miller ° theoretical
framework. In other words we are not just considering the nominal
interest paid for external capital, but the real costs to a firm
consisting of both the nominal interest charges and the additional
equity costs resulting from the introduction of debt into the firm's
financial structure.

We are therefore led to consider the following model

M [ W 6
‘ﬁ“fé’P> ;

67. See Chapter k.
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Where g is real money, R is the yield on corporate bonds i.e., the
yield on corporate debentures and loans and g is the product of the
number of shares per firm at time t multiplied by the computed real
value of its shares.,

The following restrictions can be put on the relationship between

the variables under consideration.

aM . .

§§<:O l.e., other things being equal the higher the yield on
long-term corporate bonds the smaller the demand for real moneys

a

aw”

firm's net real value the higher the demand for real)money°

O i.e., other things being equal the higher the level of a

ko A transactions-wealth hypothesis.

;Lastly we will briefly consider the transactions-wealth
‘hypothesis originally advanced by Marsha1168 and later completed by
Hansenég. lThis hypothesis suggests that as far as an individusl's
~demand for money is concerned Eoth income and wealth should be
included in a demand for money function, as both are likely to exert
an independent influence on money.

We will apply this hypothesis to a firm's demand for money in
order to see whether both transactions and wealth exert an
independent positive influence on a firm's money holdings. The
transactions-wealth aspect of money from a firm's point of view can

be rationalized on the grounds that business firms in an attempt to

68. A. Marshall, Money Credit and Commerce, Bock 1, Chapter IV,

Macmillan, London 1983.
€9, A.H. Hansen, Monetary Theory and Fiscal Policy. McGraw Hill

New York, 1949, pp. 66-67.



- 42 .

increase their wealth will invest in securities and equitiesy so long
as the return on thenm is higher than the return on additional
investment projects. Following TobinVO we should expect firms to
hold in addition to their r;al portfolio, a diversified financial
portfolio as well. It follows therefore that firms may have to hold
money both for their transactions and portfolio purposes. Thus if
there is both an asset and a transactions demand for‘moneys both
variables must be considered as potential determinants of the demand
for money by business firms. On the basis of the above discussion

we can formulate the following economic model.
Mo ( S, ‘w‘) v

where all variables have been defined before. The signs of the

»

relationships predicted by this hypothesis are as follows.

=

%%<f0 i.e., ceteris paribus the higher the yield on long-term

corporate bonds the smaller the demand for real money.

%§> 0 i.e., ceteris paribus the higher the level of real sales

the higher the demand for real money
and
dH) 0 i.e., ceteris paribus the higher the net real wealth of

dw

the firm higher the demand for real money.

70, J. Tobin, Liquidity Preferenge as Behaviour Towards Risk,

Review of Economic Studies, Feb. 1968, Reprinted in Archer

and D'Ambrosioc.
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5¢ Clommarison between transactions and wealth adjustment theories.

Basically both approaches are quite similar mainly because they

are based on rational behaviour on the part of the management. DBoth

W

I A vt oyt MY £ ey A : -
re dexterous modifications of the asset choice theory, but emphasise

o

o
-3

ifferent variables as being potehtially important determinants in a
co?porate demand function for money.

The portfolio or wealth adjustment models emphasise some
permanent income or wealth concept, the services provided by holding

money and the services of other assets as the most relevant arguments

n a demand for money function. The transactions models concentrate

[ R

”

on a transactions variable, net returns on short-term securities, and
the se:r'vices?,l that money provides as the variables influencing the
‘demand for money by firmse. i
Thus although these fheorieé do not necessarily ocontradict one
anothef, they nevertheless employ different theoretical variables
which may affect money holdings in a different Qay. To the extent
that we are able to employ the empirical counterparts of the
theoretical variables we may be able to test which one of these
models issiperior on empirical grounds. Since these theories do not

contradict ezch other we have a third alternative model that of the

transactions-wealth model.

Lhanl 4
21, - Here we thinx In

minimum amount of cash balancese.



CHAPTER 4

SHARE VALUATION MCDELS, THXIORY AND EVIDENCE

1. Introduction.

We said in Chapter 3 that biased results would have been obtained
if we had tested a demand for money model in which the wealth variable
was represented by the current market value of equity. In additionm,
the speculative elements inherent in share prices ruling at a moment
in time, suggested that our objective should be to determine the value
ofAshares based on such real variables as dividends, capital gains
etc. : A ,

Although this thesis is not primarily concerned with share value
theory, we need nevertheless to survey the theoretical and empirical
literature on share valuation models and also to develop a proper
valuation model. Our reasons for devoting a whole chapter on share
valuation are as follows. As is well known a two-stage least squares
approach, reguires one in the first stage, to find variables highly
correlated with the endogenéus variable considered to be dependent on
the disturbance term. One couid approach this matter in an ad-hoc
way in that a host of variables could be tested and the ones highly
correlated with the variablé under question would be selected for
predictive purposes. However the variables thus selected may not
necessarily reveal any fundamental relationship if the correlations
are of a spurious nature. If on the other hand we attempt to test a
relationship based on the basic tenets of a specific theory we can
then feel confident that our statistical results are in accordance
not only with the usual statistical tests, but also with our

theoretical constructs.

Thus although our basic objective will be to develop a two-stage
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least squares model in order to purge the explanatory variable of
the stochastic elements associated with the disturbance term, this
approach will also enable us to obtain an estimate ofwealth which
may be regarded as a long-term expected concept.

During the theoretical development of our economic models it was
made clear that realistically both the transactions72 and wealth
models were in fact concerned with expected transactions and wealth
concepts, and not with current measured ones. Since our data does
not allow us to develop an expected transactions concept, our
forecasted wealth variable may enable us to shed some light on the
empirical superiority of a wealth model containing an expected
rwealth’variable vis-as-vis a transactions model containing current
measured sales as one of the independent variables affecting the
demand for money by firms. We hope this digression has been
sufficient to justify our reasons for having included a relatively

long chapter on share valuation to which we now turn.

2. 'Theoreticzl valuation models.

In this chapter we will attempt to highlight the most sélient
points of valuation theory, and offer a brief critical survey of a
ﬁumber of empirical papers. As is well known there exists a great
deal of controversy regarding the effect of earnings and dividends on
share prices. The effect of financial structure on share prices is
just as controversial. Given the present state of knowledge of

valuation theory, and the formidable problems encountered in

72. Although the Baumol model is deterministic, Miller and Orr have
made it clear that a firm in planning its holdings of money

balances works from expected receipts and disbursements. See

Chapter 2, Section 1.
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measuring empirically the variables suggested by the theory, the
construction of a perfect valuation model is impossible. Nevertheless
we think that given our objectives the best way to develop a
valuation model should be té rely upon the basic tenets of valuation
theory. Before we do so, we think it appropriate to discuss briefly
the most popular valuation models, and refer to earlier empirical
vork on this subject. |

Although the reader may be familiar with what follows we think
that a brief critical review of the most salient points of valuation

theory will enable us to construct a consistent valuation model and

- help us in interpreting and analysing our statistical results.

Financial theory suggests that the value of a share at a point
in time is determined by appropriate discounting of expected returns.

73

In spite of B. Williams well accepted preposition that the
intrinsic value of a firm's stock is the appropriately discounted
stream of expected returns, there is a considerable degree of
controversy and debate regarding the nature of these returns, and the
discount factor to be applied to these returns. In general there are
two schools of thought, one associated with the irrelevance of

dividends while the other attributes great importance to it as being

the chief factor determining share valuation. Both are based on the

present value theory.

74

The first school associated with Miller and Modigliani

assumes an entirely perfect capital market with perfectly rational

7%, J.B. ¥illiams, The Theory of Investment Value, Part 2,

Harvard University Press 1938,
94, M.H. Miller and F. Modigliani, Dividend Policy, Growth and the

Valuation of Shares. The Journal of Business of the University

of Chicago, Octe 1961. Reprinted in Archer and D!Ambrosio.
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and omniscient economic agents, and shows that the value of any share

for a given time must be

Po = 1 [jn1 + P{] 1
1+k '

Where Po is the market price of a share of any firm at time o, k is
the market rate of interest, D1 represents dividends at the end of
period 1 and P1 is the market price at the end of the first period.
Under the given assumptioné any share or indeed any asset will yield
the same amount of interest and sell at the same price. The

equality of yields and thus prices is a result of the way economic

L
7). To see the

 agents bid up or down the market price of assets
effect of dividend policy on valuation let us restate equétion 1
in terms of the total value of the firm and assumé that the number
of shares recorded at time 6 is n and that there has been an issue
of new shares m scld at price P1. The value of the firm as a whole
is

nPo = _1_ Lng’l + (n + m)P1 - mP“IJ 2

Ik

In words the total value of a2ll shares recorded at time o, is the
diécounted value of total dividendsApaid on n shares at time 1 minus

the total value of the newly issued number of shares. The total

amount of the newly issued shares is
mP1 = I-(X-np1) 3

where I = total amount of investments during period 1 and X = total

net profit of firm for the period. Substituting 3 into 2 we

75, P.A. Samuelson, Economics, An Introductory Analysis,

McGraw Hill 1970.



obtain

nPo=_j__[(n+m)P1-1+x7 i
T+k -

S

Since D1 is not included in equation 4 and since X, I,

(n + m)P1 and P are assumed to be independent of D1 it is concluded
that the current value of the firm does not depend on the current
dividend decision. What shareholders gain by increased difidends
is exactly offset by the décline in the terminal value of their stocke.
The same rationale is employed in order to show that all Pt are
inaependent of dividend policies in period t. Thus Po is

~ independent of all current and future dividend decisions: Nor will
any decisions to finance investment projects with debt affect the
above conclusions, for in a certain and perfect wérld the cost of
capital concept is an unambiguous concept76g and is the same
regardless of the method of financing.

It follows that in a world.of perfect capital markets and
perfect certainty, the Miller and Modigliani conclusions follow as a
corollary. In such a world rational economic agents will act‘
according to the basic principles of the present value theory. Given
the firm's optimal investment plans its mansgement will act in such
a way which will ensure that the last pound paid in dividends will
have the same present value as the last pound of capital gains. In
our idealised world the time pattern of dividend distribution will
not matter, for all economic agents can borrow or lend as much as
they desire at the market determined rate of interest.

Even under uncertainty and in spite of the fact that the

variables in equation 2 must now be thought of as random ones and

76, Which of course equals the market rate of interest.



- 49 -

that asset yields must now vary in proportion to their risks, Miller
and Modigliani still hold that dividend policy is a mere detail.
Arbitrage and the assumptions of symmetric market rationalitj will
ensure that market values df & group of firms belonging to the same
risk class must be the same. This is so0 as long as all
shareholders hold identical expectations regarding the average
earnings stream, and the investment plans of a group‘of firms, and
believe that everybody else shares their expectations, any
temporary disequilibrium being restored tﬁrough the process of
arbitrage. Arbitrage will occur because the general condition for
- equilibrium is that assets whose returns have the same r?sk level
must sell at market prices, such that their expected rates of returns
are equal. Again, the shareholder is assumed to be indifferent to
the time pattern of dividends. He can lend his dividends at k or he
can sell part of his shareholdings at a price reflecting the
expeéted earnings power of his shares. Alternatively he can borrow
against his shareholdings, provided the risk attached to borrowing
is the same for firms and individuals. It follows therefore that
according to this school of thought, in a share valuation model
earnings per share must feature prominently and predominently,
Needless to say all dissenting views regarding the validity of
the irrelevance of dividends hypothesis have been based on the
effect on share valuation exerted by uncertainty, and market
imperfections. That is if given the investment decision of a firm,
present and prospective shareholders fail to arrive at an identical
expected earnings stream, the firm's management may have to offer
more than the minimum required by the original shareholders. In

this case the original shareholders cannot be said to be indifferent
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market imperfections exist, the size of the dividend payout may have

an important impact upon sha

re values. For instance borrowing against

capital

g2ins will reduce shareholders wealth if the borrowing rat

is greater than k. On the other ﬁand if there exists a tax system

shareholders may prefer a pound's worth

favourable to retentions,

of retentions to a pound's worth of dividends.

Nor can we safely

assuin

1¢ that investors can always invest their dividends at

return equal to k.

Transactions costs such as brokers fees of

. . . . o]
investing funds may lower their expected rate of return.’8

The main argument against the irrelevance of dividends theory

is that advanced by the second school of thought associated with

M. Gordon and octhers

That is assuming risk aversion on the

part of shareholders, near dividends may be wvalued more favourably

77

78

79

80.

81,

82

Robichek and S.M. Myers, Optimal Finaﬁcial Decisions,

Prentice~-Hall 1965, Chapter 4.

B.G. Malkiel and W.J. Baumol, The Firm's Optimal Debt-Eq
Combinaticn and the Cost of Capitel, The Guarterly Journal
of BEconomics, Nov. 1967, pp. S547-578,

M.J. Gordon and Shapiro, Capital Equipment Analysis, The

f Profit Management Science, Oct. 1956,

1.J. Gordon, Financing and Valuation of the Corperation,
Homewood I1l, K.D. Irwin
Wwalter, vividend Yolicy and

wardsworth Funlishing Co., 15
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than distant dividends. In other words it is not clear whether k,
the capitalisation rate, remains constant over time. Gordon has
developed a dynamic valuation model in which current dividends
feature Predominantly and prominently. Gordon assumes a self-
financed company that retsins and reinvests a constant proportion
of total net earnings Yo in all future reriods. Further it is
assumed that all future investments yield a constant rate of return
¥y and that expected dividends are discounted at a constant minimum
rate of return k. It can be shown that reinvestment dividends and
earnings will grow continually at a rate br = g83. Under these
assumptions it can be shown that the price of a share is given by the

83

following formula ~.

Po=Do _ (1-b)Y o 5
kg ~ k-br

This formula tells us that the price of a share is egual to its
current dividend, divided by the rate of return required by
shareholders minus the growth rates Whether dividend ypolicies affect
share values can be seeﬂ by differentiating 5 with respect to b

84
and setting the result equal to zero 4 i.e.,

ég _ Yo %} r-k 6
db ~ | (k-br)

It should be noted that if r = k the dividend rate does not affect
the value of a share. If r<k, equation 6 shows that the firm

should pay out all of its earnings in dividends, while if r> k the

83, M.J. Gordon, Financing and Valuation of the Corporation,

Chapter 4.

84. Provided k and r are independent of b.
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firm should reinvest all earnings. These predictions are at variance
with corporate practices. Firms generally neither reinvest nor
retain all of their earnings. In addition equation 5 predicts a
price equal to infinity if k.< rb. Since it is impossible for a
share to sell at an infinite price one may be inclined to reject the
operational ability of equation 5 o« The usefulness of equation

5 can be preserved if we can assume that k is aﬁ increasing
function of b. In other words the issue is whether under |
uncertainty the actual behaviour of investors can be adequately
represented by a valvation model, in which the appropriate discount
- rate is a function of the di#idend or retention rate85. As Gordon
Vhas argued in an uncertain world k is likely to be an increasing
function of time. He supporté this on the assumption that investors
are risk averters and thus value current dividends more highly than
distant ones. This assumption implies that when b increases since k
is likely to increase over time the average discount rate increases.
Ceteris paribus the increase in the discount rate depresses the
value of a share. It follows therefore that according to this school
of thought current dividends should be valued more highly than
uncertain capital gains. In a valuation model one would expect
dividends to play a far more significant role than earnings, retained
earnings or capital gains. These two models based on earnings and
dividends respectively provide the necessary background for
constructing empirical models.

Another important issue however is whether or nof changes in a

firm's financial structure affect its average cost of capital, and

bence the total value of the firm. Briefly, the effect of debt on a

85, M.J. Gordon, Optimal Investment and Financial Policy,

p. 267.
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value depends upon shareholders' responsiveness, with respect to the
risk premium portion of their expected equity yield886. On the one
hand if the amount of net incremental returns résulting from
introducing debt capital into the firm's financial structure is
greater (smaller) than the incremental equity yields demanded by
shareholders, then debt financing will increase (decrease) the value
of the firm. On the other hand if the increase in yﬁeld demanded by
shareholders completely offsets the advantages of incremental
returns derived from additioral debt-financing, then financial
structure is a mere detail not affecting the value of the firm. The
50 called traditional view maintains that there is an optimum
combination of debt and equity at which the overall cost of capital
is at a minimum, and hence at that pcint the value of the firm is at
a maximum87w88° The logic behind this theory is that the
introduction of reasonable amounts of debt capital into the firm's
capital structure will reduce the average cost of capital, because
the additional yield shareholders demand is likely to be less than
the incremental returns derived from this form of financing.v

However as the firm increases the amount of debt capital relative

to equity capital, shareholders may be suspicious about the quality

86, R.F. Wippern, Financial Structﬁre and the Value of the Firm,
The Journal of Finance, Dec. 1966, pp. 615-633,

87. D. Durand, The Cost of Debt and Equity Funds for Business:
Trends, Problems of Measurement, In Conference on Research
in Business Finance New York, National Bureau of Economic

Research, 1952.

88. E. Solomon, Leverage and the Cost of Capital, Journal of

Finance, May 1963, pp. 273-279.
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of potential income returns, and hence may demand a far greater
amount of yield in order to compensaté them for the additional
variability to which their expected returns will be subjected.
According to this theory it is quite possible for the firm to
combine different forms of financing in such a way so that its
average cost of capital will be at a minimum, Solomon89 while
agreeing with the basic premises of this theory, has argued that an
optimal mix of debt and equity can be found not at a single point,
but over reasonable ranges of values of debt and equity.

On the other hand Modigliani and Millergo dismissed these
views, and showed that provided there is perfect substitutability
of personal and corporate leverage, no taxesqI or transactions
costs, the average cost of capital of a group of firms in the same
risk class is independent of the firms financial mix. This is so
because investors are supposed to be able and willing to create

their own leverage to offset any particular financial mix a firm

has chosen.

89. E. Solomon, The Theory of Financial Management, pp. 93%-98.
90. F. Modigliani and M.H. Miller, The Cost of Capital Corporation
Finance and the Theory of Investment, American Economic

Review, June 1958, Reprinted in Archer and D'Ambrosio, The

Theory of Business Finance.
91. It must however be stated that in Miller and Modigliani's 1963

article92 as well as in their empirical workgj, Miller ang

Modigliani admitted that leverage can reduce the average
cost.of capital through tax advantages on debt financing. In

93

particular in their 1966 empirical work’” they suggested that

there is some optimum financial structure merely by virtue of

tax advantages on debt financing.




- 55 -
In effect the aforementioned theory suggests that the incremental
returns from debt financing are exactly offset by an equal increase
in equity costs. Needless to say the theoretical conclusion of the
aforementioned views are critically dependent upon shareholders
responses to changes in firms' capital structures and the conditions
of capital markets.

Thus far we have discussed two competing theories regarding the
importance of earnings and dividends on share values. We have alsb
touched upon the effect of debt on valuation. Do dividends affect
share values? or is it only earnings that determine share values? Is
debt an advantage or 5 disadvantage? How do investors behave iﬁ
practice? Are there any other determinants of share prices? To
answer these and other related qgestions we must resort to empirical

evidence which is the subject matter of the following section.

3« Empirical evidence.

A number of ewmpirical studies employing cross-sectional data
have attempted to discover the effect of leverage, on the average

cost of capital, or the value of the firm. In their first empirical

g0

study lModigliani and Miller’ provided evidence supporting their

92, F. Modigliani and M.F. Miller, Corporate Income Taxes and the
Cost of Capital, a Correction. American Zconomic Review,
June 1963, Reprinted in Archer and D'Ambrosio, The Theory
of Business Finance.

g3 v, H., Miller and F. Modigliani, Some Zstimates of the Ccst of

Capital to the blectrical Utility Industry, 1954-57, Zmerican

€3 f ke
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theoretical conclusions. They regressed the ratio of total earnings
after taxes to total market value of the firm against gearing defined
as the ratio of the market value of senior secufities to the total
market value of the firm for a cross-section of electric utility
companies. Their results showed no significant relationship between
the variables in question. Barges94 after a critical evaluation95
of Miller and Modigliani's statistical tests, emphasised that the
regression coefficients of the above study were biased,; in view of
the fact that the total market value variable appeared in the
denominator of both the dependent and independent variables. He
attempted to remove these biases, by expressing the gearing variable
as the ratio of senior securities to book, rather than total market
value of the firm. His regression results showed some support for
the traditional cost of capitél theory. Weston96 criticized the
functional specification of the above models, and regressed the
after-tax cost of capital on leverage, total assets and rate of
growth in per share earnings. His results suggested that leverage
has had a favourable effect on the cost of capital.

In their second empirical study Miller and Modigliani93
attempted to estimate the relationship between firm value and other

variables, suggested by their valuation theory. Their independence

hypothesis was supported again in that the inclusion of debt and

94, A, Barges, The effect of capital structure on the cost of
capital, Prentice-Hall 1963,

95, A. Barges, pp. 2i-26.

96. J.F. Weston, A Test of Cost of Capital Propositions, Southern

Economic Journal, Oct. 1963, pp. 105-112,
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preference stock ratios in their valuation model did not improve

significantly the explanatory power of the valuation model. Weston's

empirical approach of using more than one independent variable in |
order to test the cost of éapital theorems was modified, and
extended further by other researchers. Their main objective was to
test the effect on earnings yie1d97, or dividends yield98 and growth

. - o .
in d:LV:Ldends“9 of such variables as debt-equity or total assets

ratio, business risk, normalized growth rates and firm size. None of
these empirical studies have supported Modigliani and Miller's

. theoretical conclusions. The empirical evidence seems to support the
view that the relationship between cost of capital and leverage
ratios is a U-shaped one, and to the extent that firms were
operating below some critical financial mix, judicious use of debt
could increase shareholders wealth. If we could ignore the
difficulties of selecting and measuring the variables advanced by
the cost of capital theories, we would be bound to conclude that on
the basis of the results of the majbrity of empirical studies,
changes in a firm's financial structure do have some influence upon

its average cost of capital. There is no conclusive evidence

97. H. Benishay, Variability in Barnings-Price Ratios of Corporate
Equities, American Economic Xeview, March 1961, pp. 81-94,
See also R.F. Whippern 86,

98. E.F. Brigham and M.J. Gordon, leverage, Dividend‘Policy and
the Cost of Capital, Journal of Finance, March 1968,
pp. 85-103.

99, M, Davenport, leverage and the Cost of Capital, Some Tests

using British Data, Economica, May 1971, pp. 136-162.
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however as to whether the favourable effects of debt on market value
stem from tax savings, or from the cheapness of the interest
component in the average cost of capital.

Regarding the relativé importance of dividends and earnings on
a firm's value Modigliani and Miller93 presented statistical
evidence favourable to their valuation theory. A two-stage least

100
squares regression procedure was used to develop a model

including the following variables.

'V = f (%, K, L, E, 4, G) 1
E = £'(¢t, L, 4, G, P, DIV) 2
‘where:
V = the sum of the market values of stock, debt and preferred
stock

t = income tax rate

K = risk class index ‘

L = debt

E = forecésted earnings

E = current earnings

A = total capital

G = rate of growth ih assets

P = preférred stock

DIV = dividends

100, A two-stage least-squares approach was used in order to

overcome the problem of measurement errors in the observed

earnings variable.
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The second stage results for a sample of 63 electric utility

companies showed that, as expected by far the largest component of

market value is the capitalized earnings power of the assets currently
101 '

held. It must however be said that Modigliani and Miller were led

to the above conclusion mainly because the dividend coefficient

) > . . .
obtained by their second-stage least squares regression was negative,

and statistically insignificant. If one looks at their statistical
resultsqo2 of the first-stage least squares regreésion of earnings
on the instrumental variables, oﬁe would see that the explanatory
pover of the dividends variable is by far the most important compared
with the joint explanatory power of the other exogenous variables
included in the equation. This observation has led Crockett and
Friend1o3 to argue that the main reason why the ccefficient of
dividends appeared to be unimportant in the second stage regression
could be accounted for by the fact that the explanatory power of
dividends was already included in the first-stage computed earnings
coefficienf. Other papers also criticized the unreliability of
Miller and Modigliani's conclusions mainly on the grounds of

. . 104,5
misspecification of the earnings and growth varizbles C4$)n

101, Miller and Modigliani, Some Estimates of the Cost of
Capital evese PPe 3730
102, Miller and Modigliani ...:. pp. 361, table 2,
103, J. Crockett and I. Friend, Some Zstimates of the Cost of
Capital to the Electric Utility Industry 1954-1957.
Comment, American Economic Review, Dec. 1967, pp. 1258-1266,
104, M, Gordon, Some Estimates of the Cost of Capital to the

Electric Utility Industry, 195k-1957, Comment, American

Economic Review, Dec. 1967, pp. 1267-1277.
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In our opinion Miller and Modigliani should not have attempted
to test the relative importance of dividends by including this
variable in a valuation model including among other variables the
level of earnings either current or forecasted, and growth in assets
&s & proxy of growth in earnings. The value of a firm must be either
a function of earnings expected from existing assets as well as the
net stream of earnings expected from additional inveétment or a
function of the level of dividends plus the gross stream of
-earnings expected from new investments106. Now to include the level
of earnings and the growth in earnings plus the level of dividends,

~.one is committing the error of double~counting. Thus although the
basic valuation mode1107 was properly specified the model used to
test .the relative superidrity of earnings vis-a-vis dividends was
clearly misspecified1 o |

'The dividends versus earnings controversy has alsoc been studied
empirically by use of less sophisticated models. Cross-sectional

data were used in order to test several variations of the following

model.

105. A.A. Robichek, J.G. Mcdonald and R.C. Higgins, Some Estimates
of the Cost of Capital to the Electric Utility Industry
1954~57, American.Economic Review, Dec. 1967, pp. 1278-88,

106. See section 4, this Chapter.

A07. That is model 1 above.

108. Here we are considering the valuation model which included both
earnings, growth in assets as well as dividends which led
Miller and Modigliani to conclude on the superiority of

earnings as a variable determining value, see pp. 367-370,
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P = f£(D, E, RE, VAR, L, SIZE, BR, SR, GR) 3

Where:

P the dependent variable was cast in terms of share prices1o9

or in terms of earnings110 or dividend yield111.

D = current or normalized dividends.
E = current or normalized earnings.
RG = current or normalized retained earnings.
VAR = variability in dividends, earnings opr retained earnings,

L = financial risk, defined as the ratio of senior

securities to equity of total assets.

SIZE = total or net assets.
BR = business risk i.e.,‘variability in net profits.
SR = systematic risk i.e., the relationship between a share's

return and the overall market return.
GR = growth in earnings, dividends, retained earnings, assets
or the product of a normalised rate of return and

growth in assets.

e 109a. M.J. Gordon, Dividends, Zarnings and Stock Prices Review of
Economigs and Statistics, May 1959, pp. 99-105,
109b. G.R. Fishef, Some Factors Influencing Share prices, Economic
Journal, March 1961, pp. 121-141.
109¢c. I. Friend and M. Puckett, Dividends and Stock Prices, American
Economic Review, Sept. 1964, pp. 656-682.
111. D. Weaver and M«G. Hall, The Evaluation of Ordinary Shares

using a Computer, Journal of Institute of Actuaries 1967.

Additional references can be found in our bibliography.




Several combinations of the above variables were fitted with cross=-
sectional data. In most cases, where dividends and retained earnings
or dividends and earnings were the main indepenaent variables the
results showed that the dividend coefficient were (a) more stable

(b) numerically greater and (c) more significant than the coefficients
of retained earnings. As regards the importance of the other
variables no precise conclusions were reached, excepf for the size
variable which had an important influence upon share prices. All
empirical studies can be criticized on the grounds that the estimated
parameters did not show a high degree of stability over time, and may
be biased because of measurement errors, omitted variablgs, and model
misspecification1qae‘ Presumably the most difficult problem is our
inability to measure preéisely the variables suggested by valuation
theory, especially risk variables and expectations.

The statistical findings that dividends are valued more highly
than retaincd earnings have been rationalized on the grounds that
distant dividends (represented by retained earnings) are riskier than
current dividends, and that firms display a stable dividend policy.
Descriptive and statistical studies on dividend policies have shown
that dividend decisions feature prominently when management decide

s 11 114 ]
on their net income appropriations 3s . The most common practice

112. M. Keenan, Models of Equity Valuvation: The Great Germ Bubble,

Journal of Finance, May 1970, pp. 243-273.
113. J. Linther, Distributions of Incomes of Corporaticns Among

-

Dividends Retained Earnings and Taxes. American Economic
Review, May 1956, pp. 97-113.

114, P.I. Dariing, The Influence of Expectations and Liquidity on
Dividend Policy. Journal of Political Economy, June, 1957,

pp. 204-224,
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is for corporations to base their dividend payments not on their

current income, but on what they believe to be their long-term

sustainable level of income. In fact, for the United States,
corporations have been found to aim at a target payout ratio which
they change according to permanent income changes. For the United
Kingdom, the statistical work of Professor Hart and his associates’]15
was not very conclusive as to whether the ma jority of British firms
based their dividends policies on their long-term income. However
the evidence as a whole seems to indicate that dividend payout
changes may provide investors with valuable information regarding
future earnings, or that dividend changes act as leading indicators
for changes in expected earnings. This may well explain the
statistical insignificanée and instability of risk variables in
valuation models containing a dividend variable alongside with some
variable purporting to represent risk. The main feature of the above
models is that investors are assumed to capitalize either dividends
and earnings, or dividends and retained earnings. When dividends
alone are included the effect of the expected dividend growth is
lost. wWhen earnings alone are included the procedure involves double
counting, for net earnings can grow through the reinvestment of
earnings. Wwhen retained earnings are included along with dividends
it may be questionable whetherhcurrent measured retained earnings do
in fact represent growth in earnings. The reason is that a firm may
have decided to retain a certain portio; of its net earnings for
reasons not necessarily connected with investment in ﬁew plant and

equipment. Retained earnings may for instance be used for repaying

115, P, Hart, Studies in Profit, Busines Saving and Investment in

the U.K. 1920-1962, Volume 2.
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debts, or may act as a hedge against expected monetary'stringencye
In other words we cannot be certain as to whether retained earnings
will actually be used for future investment opportunities. Nor can
we be certain about the pro}itability of new investments. It
follows therefore that retained earnings cannot always be expected
to reflect future growth in earnings or dividends. If retained
earnings are indeed invested in new investment proje;ts expected to
yield high returns one would expect these returns to be reflected
in share price appreciation. If on the other hand retained

earnings are invested in unsuccessful investment projects, share
prices will be depressed. One way to approximate for expected growth
in earnings is to take a pragmatic view, and assume that share price
appreciation acts as a leading indicator for expected growth in
earnings. Regardless of the variable reflecting future growth in
earnings9 the fact remains that neither dividends nor earnings alone
can provide a good basis for drawing conclusions regarding the
relative importance of earnings or dividends. Inclusion of both
earnings and dividends makes matters worse both on theoretical and
econometric grounds. Nor can retained earnings provide an adequate
basis for future capital gains. A proper model should take into
account what kind of returns on theoretical grounds a shareholder is

supposed to capitalize, a theme which we turn to in the following

section.

L, An investment opvortunities valuation model.

/'y correct model must take into account the anticipated flow of
pet earnings and the reinvestment of such earnings as is required

to achieve the anticipated flow, as well as the benefits from this

) /] 1é
reinvestment.
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. 11
Following Solomon 6 and Miller and Modigliani11?, let us examine

what sort of variables should be included in a correct valuation model.
Assuming a debt-free Self~financed firm whose eipected returns from
existing assets are identical to those expected from incremental
investment, we postulate that the share value P of such a company is
functionally related to the present value of three types of returns

discounted at k the appropriate capitalization rate.

(a) The per share level of net earnings E,‘expected to be received

118

from the firm's existing assets .

(b) The per share level of additional earnings DE expected as a
result of investing a constant amount of money each year
which is equal to the proportion b of this year's net
earnings.

(c) The per share amount of investment bE required to achieve the

incremental earnings DE,

Assuming no diminishing returns on the additional investment
projects undertaken over time, let r be the rate of return on these
projects and let k be the appropriate capitalization rate. Assume

further that investments in new projects yield a rate of return which

116. E. Solomon, The Theory of Financial Management, p.58

117, Miller and Modigliani, Dividend Policy .... pp. 345-348,
See also J.C.T. Mao, The Valuation of Growth Stocks: The
Investment Opportunities Approach, The Journal of Finance
1966, pp. 95-120. |

118. We assume that funds from depreciation are sufficient to

maintain the firm's net earnings at current levels without

any additional investment.
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is greater than k. The gross present value of all future investment

119

projects 7 as of today is (bEr/k)/k or bEr/k> 1 . , since r> k

we can write r = mk vhere m> 1., Substituting mk for r we have:

bEm 2
k

< : bEn . bE :
oince,; in order to secure o we must invest o the net present value

of the additional investment opportunities is:

- Therefore the value of a sghare is equal to:

P = E | DEm _ DLE L
k k k
or P = bE(m-1) 5

|
|

In words,thé value of a share at time O is the capitalized value of

the expected constant earnings resulting from existing assets, plus

the net capitalized value of the expected stream from the additional
investment opportunities. Eguation L can be rewritten as:

P o= BE(1-b) | bEm 6
K X

Noting that E(1-b) equals the dividend payout from the constant

earnings stream, 5 can be stated as:

P =D . bEm 7
k k

The a2bove alternative formulations demonstrate that neither earnings

119. See Solomon, pp. 59.
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per se nor dividends per se is the basis for share valﬁation.’vThe
answer to the controversy about whether dividends or earnings
determine value is that neifher does. When each approach is
correctly restated so that it does provide a defensible model the two
models come to exactly the same thing12057 According to equation

5 share values should be functionally related to earnings and
net growth in earnings whiie equation 7 provides us with a
dividend and capital gains valuation model, Since both equations
give exactly the same answer both approaches are identical. In spite
of-the great similarities between this valuation model and the
- valuation models described in section 2, we felt that reliance on this
'approach to valuation is important, because it shows clearly the
variables affecting share valuation, and avoids the old contrqversy
regarding the importance of dividends or earnings in a valuation
model. This approach to valuation divides the value of shares into
two parts; ‘These two parts of value are either the value of current
earnings, and the value of net incremental earnings expected in the
future or the value of current dividends and capital gains. In spite
of certain limitations of the above approach121, a regression model
based upon such a valuation model is consistent with the basic
tenets of valuation theory, and avoids biases stemming from double-
counting or from omission of important variables.

Our chief purpose is to derive an economic model which may be

used to explain differences in share prices among firms and over

120. Solomon, pp. 60.

121, The assumptions behind this model may be untenable. See for

instance our criticisms of the Gordon valuation formula,



time; \Our basis for such a model will be equation 7 that is a
dividend and capital gains formulation122. A model of this kind is
reasonably consistent with reality, for although some growth
companies may follow an active investment policy with a residual
dividend policyqas, the general practice of firms has been to treat

dividends as an active decision variable while investments are being

financed with retained earnings or other means of financing.

4

5. The economic model.

By using equation 7 we assume that the main variables
affecting share values are expected dividends and growth in expected
earnings. If current dividends are preferred because of their
information content regarding long-term earnings and/or because of
risk aversion on the part of the shareholders we would expect
investors to give primary importance to dividends, and secondary
importance to riskier expected growth in earnings. Accordingly in
& regression valuation equation we should expect the dividends
coefficients to be numerically greater and statistically more
significant than the growth in earnings coefficient. In other words
if investors attitudes towards share valuation correspond to those
advanced by Gordon we should expect the relatively more certain
dividends to be capitalized‘by a lower discount rate, than the

riskier expected growth in earnings. If on the other hand there is =a

122. Equation 5 could have been used as a basis for formulating
a m;del. However theoretically both equations i.e. S and
7 yield the same answer. For a rather similar model see
Keennan op; cit.

123, The investment opportunities approach implies of course an

active investment policy and a residual dividend policy.



- 69 -

perfect capital market and the assumption of symmetric market
rationalityqzu holds true, both components of return should bear the
same discount factor. 'Accordingly both components of returns must
be of equal relative importance in a valuation model. Our discussion
of the appropriateness of using retained earnings as a variable
reflecting future growth in earnings suggested that we should look
for another variable to represent expected growth in‘earnings. For
the purposes of constructing a valuvation model we will consider two
alternative variables. One is the growth in earnings over some past
period. This is quite reasonable for it is possible that the growth
. in earnings per share may provide shareholders with valuqble
information regarding the future course of dividends or earnings.
The main disadvantage of this variable is that accounting
differences among firms may raise doubts as to whether reported
earnings are true representatives of the real earnings of firms.
Perhéps a bgtter way of representing expectations regarding‘the
earnings or dividends growth is the growth in share prices over some
past period. As it was stated earlier retained earnings cannot
always be expected to reflect future growth in earnings or dividends.
If shareholders believe that retained earnings will be invested
profitably this will be reflected in share price appreciation.
Conversely if shareholders believe that retained earnings are likely
to be invested in unsuccessful investment projects share prices will
be depressed. As a result of the above discussion growth in

earnings per share will be represented by the growth in share prices

and growth in earnings per share.

124, That is if shareholders behave in accordance with the Miller

and Modigliani posulates.
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Of course there are other variables which investors are likely
to take into consideration in evaluating the worth of their shares.
Our discussion of the effect of leverage on share values suggests
that leverage may (a) not affect the value of a share or (b) increase
or decrease its value. The size of the firm may affect share
evaluation because (a) larger firms are better known than smaller
firms and hence the demand for their shares may be higher than that
of smaller firms, (b) shares of larger firms may be traded in a near
perfect market and (c¢) larger firms may be considered relatively
safer than smaller ones, in that larger firms may represent a smaller

_ probability of failure125

« Another variable affecting the value of
a share is business risk, which may be defined as variability in a
firm's profits. This variable reflects management's inability to

secure perfect sales, costs and profits. On the basis of the above

discussion our valuation model will include the following variables:
P = f(D, GE, L, S, ER) ‘ 8

Where, P is the price per share, D expected dividends per share, GE
growth in expected earnings, L leverage, S size of the firm, and BR
business risk.

On the basis of the above analysis we would expect the following

relationships between the variables in question.

125, H. Benishay, Variability in zarnings-Price Ratios of Corporate

Equities, American Economic Review, Mar. 1961, pp. 81-94,
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%%I> O, i.e., the greater the dividend rate the greater the
value of a share. If for instance we had two shares of
two different companies identical with respect to other
variables but the dividend rate, we would expect to find
the one with the greater expected dividend rate being
valued more highly than the one with a smaller dividend

rate.

& .
Eag;’ O, i.e., the greater the growth in expected earnings

the greater the value of a share. That is to say, if we
had two shares of two different companies identical with
respect to other variables but the growth in earnings we
would expect the share bearing a greatef growth in

earnings, to be valued more highly than the share with a

smaller growth in earnings.

dP

=7 = 0y 1e€., changes in a firm's financial structure have

dL

an insignificant influence upon share valuation.

%%) Oy i.e., the greater the value of debt the greater the
value of a share provided a firm was operating below some

optimal capital structure.

g%(’ Os i.e., the greater the value of debt the smaller the
valué of a share provided a firm was already operating

above some optimal capital structure.

dF { 0, i.e., the greater the size of a firm the greater the

dsS

value of its shares.
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dp .
Do E§§‘: O, i.e., the greater the variability of profits the

smaller the ﬁalue of its shares.

Thus our approach specifies a certain‘number of variables as being
important determinants of share valuation, and in addition it specifies
the sign of relationships that share prices may be expected to bear
towards the variables affecting them. What we have is a testable
hypothesis, and only by resorting to empirical evidence will we be

able to say something concrete about the relative importance of the

variables affecting share prices.
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CHAPTER 5

A SURVEY OF EMPTRTCAL MONETARY RESEARCH,

AGGREGATE TIME SERIES

Introduction.

A detailed and lengthy survey of empirical research based on
aggregate time series is probably unnecessary in view of the
objectives of this thesis, and the fact that excellent surveys on
this subject already exist126. Nevertheless we feel that a brief
critical survey of a number of empirical papers is required, in that
it will assist us in interpreting and analysing our own statistical

resulis. As a result we intend to comment on a number of empirical

126af G. Fisher and D. Sheppard, Effects of Fonetary Policy on the
United States Economy, OHCD Economic Outlook, Occasional
Studies, 1972.

126b. D. Laidler, The Influence of HMoney on Economic Activity, A
Survey of Some Current Problems. In G. Clayton, J.C. Gilbert,
R. Sedwick, Monetary Theory and Monetary Policy in the
1970's, Oxford University Press 1971.

126c. A.A. vialters, The Radliffe Report, Ten Years After. A Survey
of Empirical Zvidence. In D.R. Groome and H.J. Johnson,
Money in Britain.

126d. C.A.E. Goodhart and A.D. Crockett, The Importance of Money,
Bank of England Quarterly Bulletin, June 1970, pp. 159-198,

126c, D.M. Jones, Demand for Money, a Review of Empirical
Literature, Staff Economic Studies Board of Governors of

the Federal Reserve System 1965, pp. 1-22,
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papers dealing with aggregate demand for money functions, and with
the effect of money on economic activity.

If one were asked to specify the most impoftant factor
responsible for the phenomenal growth of empirical monetary research
one would unhesitatingly single out Friedman's theoretical and
empirical research. Virtually all researchers either explicitly or
implicitly have endeavoured to shed some light on the chief
substantive issues of monetary theory as articulated by Johnson12?
in his oft-cited survey of monetary theory and policy. In effect
in his survey Johnson asked all prospective researchers to pay
- particular attention to how they define money and to attempt to
discover (a) whether there is a stable and predictable relationship
between meney and its main determinants (b) the relative importance
of these determinants and (c) whether monetary variables are more
important than real variables in determining national expenditure.

Following this survey, interest has been concentrated on the
above issues. Important problems like the most appropriate
definition of money, the most representative variable for the
opportunity cost of holding money, and the most appropriate budget
constraint, have been solved either on a priori or empirical
grounds. Thus in spite of great difficulties in defining the money
concept in a widely acceptable manner, theorists128 stressing the

transactions motive for holding money, emphasize that money should

127. H.G. Johnson, Monetary Theory and Policy, American Economic
Review, June 1962, pp. 335-8k.
128. H.R. Heller, The Demand for Money: The Evidence from the

Short-Run Data, Quarterly Journal of Economics, May 1965,

pp. 291-303.
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be defined as the sum of currency and demand deposits at commercial
banks, while time deposits are identified with idle balances129.
Others do not distinguish between the motives for holding money, but
treat money as an asset held for the services it provides. In
particular Friedman and his associates132 regard money as a
"temporary abobe of purchasing power', rather than as fulfilling
several motives that can be distinguished easily for.analytical
purposes. But by the same token the liabilities of other financial
institutions may in fact be considered as temporary abobes of
purchasing power in view of their close substitutability with

33

t]
. money « It follows that a specific a priori definition cannot be

accepted unquestionablye'

s

129. Others, e.g. Tobin130 and Kisselgoff1)1, have attempted to
distinguish between active and speculative balances. The
lattér were estimated by subsfracting an estimate of active
balances; corresponding to the year with the highest velocity
from the total demand deposits.

130, J. Tobin, Liquidity Preference and Monetary Policy, Review of

| Fconomics and Statistics, May 1947, pp. 124-131,

1317. A. Kisselgoff, Liquidity Preference of Large Manufacturing
Corporations, Econometrica, Oct. 1945, pp. 334-34%4,

122, M. Friedman and A.J. Schwartz, A Monetary History of the United
States, 1867-1960, Princeton, New Jersey, 1963, pp. 649-50,

133a. H.F. Lydall, Income, Assets and the Demand for Money, Review of
Economics and Statistics, Feb. 1958, pp. 1-1k.

133b. J.G. Gurley and E.S. Shaw, Money in a Theory of Finance, The

Brookings Institution, Washington, D.C. 1970,
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Some authors attempted to settle the issue empirically.

Because income and money broadly defined yielded the best correlation

than any other formulation, it is better to treat time deposgits as
perfect substitutes than to exclude them13h* 135. However as

36

Feig91 and Brunner, and Meltzer137 have argued, inclusion of time
deposits in a demand for money function blurs the substitutional
effects between money thus defined, and interest ratés. This is so,
because money narrowly defined is a decreasing function of the
opportunity cost of holding mone&, while time deposits are an
increasing function of it. Thus the two effects on the broadly

defined demand for money tend to move in opposite directions. Others

have argued that it is better to estimate either separate demand

functions for demand deposits, time deposits and other liquid

136

assets » or demand functions both for the narrow and broad money

concepts, and select the one that performs better according to

134, M. Friedmand and D. Meiselman, The Relative Stability of

o : Monetary Velocity and the Investment Multiplier pp. 180-183

in the United States 1897-1958, Stabilisation Policies,
C.M.C. Research Papers, Prentice-Hall 1964, |

135. By a broad definition of money we mean the sum of currency,
demand deposits and time deposits.

136, E.L. Feige,-The Demand for Liquid Assets, Prentice~Hall,
1964, pp. S. |

137. K. Brunner and A.H. Meltzer, Predicting Velocity, Implications

for Theory and Policy. Journal of Finance, -

ppe 319“354'
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standard statistical test5138

One is also faced with the same kind of difficulties in

attempting to define the most appropriate opportunity cost of
holding money. If one takes a Keynesian or portfolio adjustment
view one may argue that the long rate of interest is more appropriate
than the short-rate, because it represents the average rate of return
of capital in the economy. On the other hand those emphasising
transactions models prefer a short-term interest rate on the grounds
that short-term securities are better substitutes for money than

long-term debt instruments. In inflationary periods price changes

_should be taken into consideration for a proper representation of
the opportunity cost of money139. |
| Finally, if one views money as a medium ofbexchénge one would
be inclined to use current income as a budget constraint, while if
money is viewed as an asset one would use expected income or wealth.
-Researchers attempted to resolve the main issues of monetary

140
theory by using three broad models .

138. D.E. Laidler, The Definition of Money: Theoretical and Empirical
Problems, Journal of Money Credit and Banking, August 1969,
pp. 508-525.

139, P, Cagan, The Monetary Dynamics of Hyperinflation. In
M. Friedman, The Quantity Theory of Money.

140a. The usual procedure has been to test a demand function either
directly or in terms of the ratio of money to income or its
reciprocal.
For the latter approach see:

440b. H.A. latane, Cash Balances and the Interest Rate a Pragmatic

Approach, Review of Economics and Statistics, Nov. 195k,

pp ° 1‘*’56‘"460.
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When it was thought reasonable to believe that the money market was

in equilibrium a long~term model was employed i.e.,
Mt = £(Yt,Rt) 1

Where Mt denotes the eguilibrium demand for money, Y is the relevant
constraint and R represents some measure of the.opportunity cost of
holding money and t is a time subscript1h1. when hoﬁever it was
thought that the money market was in disequilibrium i.e., the
adjustment to new equilibrium as a result of changes in income and/or
interest rates was gradual and not sudden and instantaneous, a partial
- adjustment model of the following form or variations of it was

employed.

Mt = kMt -~ 1+ (1-k)bXt 2

140c. D. Sheppard, The Growth and Role of U.K. Financial
Institutions 1880-1962, Methuen 1971.

1403, K.J. Cavanagh and A.A. Walters, Demand for Money in the U.K.
1877-1961, 'Some Preliminary Findings" Journal of Political
Economy, Dec. 1966, pp. 543-555,

141a. D. Laidler, The Rate of Interest and the Demand for Money,
Some Empirical Evidence, Jdournal of Folitical Zconomy,

Feb. 1966.

141b; D. Iéidler, Some Evidence on the Demand for Money, Journal of
Political Economy, Feb. 1966, pp. 55-58.

11c. A.H. Meltzer, The Demand for Money, The Evidence from the

Times Series, Journal of Political Economy,'June 1963,

pp. 219-247,
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Where k is a measure of the speed of adjustment to equilibrium and X
stands for income and interest ratesquz. Finally when it was thought
that the assumption of a purely exogenous money supply was unrealistic
some authors, in order to avoid simultaneous equation biases in the
coefficients of single equations resorted to simultaneous
estimations of supply and demand functions by using ﬁhe method of

143
two-stage least squares .

‘

142a, C.A.E. Goodhard and 4.D. Crockett, The Importance of Money, Bank
of England Quarterly Bulletin, June 1970, pp. 159-198,

142b. D. Fisher, The Demand for Money in Britain, Quarterly Results
1951-1967, The Manchester Schooi of kconomics ané Social
Studies, Dec. 1968, pp. 329-34k,

1k2¢. L.D. Price, The Demand for Money in the U.K., a Further
Investigation, Bank of England Quarterly Bulletin,
Mar. 1971, pp. 43-55,

1b2d. Do Laidler and M. Parkin, The Demand for Money in the United
Kingdom 1956-1967, Preliminary Estimates. The Manchester
School of Economics and Social Studies, Sept. 1970,
pp. 187-208.,

14ée. M. Bronfenbrenner and J. Mayer, Liguidity Functions in the
American Economy, Econometrica, Oct. 1960, pp. 810-834,

142f. G.C. Chow, On the Long-Run and Short-Run Demand for Money,
Journal of Political Zconomy, April 1966, pp. 111-131,

142g. M.J. Hamburger, The Demand for Money by Households, Money
Substitutes and Monetary Policy, Journal of Political
Economy, Dec. 1966.

142h. F. Deleeuw, The Demand for lMoney, Speed of Adjustment Interest ‘
Rates and Wealth, in G. Horwich, Monetary Process and Policy,

A Symposium, Homewood Illinois, 1967.
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Apart from the difficultiés in estimating a universally accepted
lag structure, the overwhelming majority of empirical studies found
that neither the extreme Keynesian nor the extréme Monetarist views
regarding the interest elasticity of morney demand were substantiated.
In general the predictions of monetary theories that the demand for
money is an increasing function of income or wealth, and a
decreasing function of the opportunity cost of money; stood up to
empirical testing. It has been established that over long periods
both in the United Kingdom and United States there has been a very
close association between money and its main determinants,; and that
- the relationship has been reasonably stable144. We should however
stress that the relationships have been influenced by strong trends,
as it is shown by the low coefficients of determinations which were
obtained when first differences of the data were used. The usé of
partial adjustment models help to mitipgate the effect of time trends
on the regression coefficients, but one should interpret the implied
elasticities with special circumspection in view of the positive
existence of serial correlation in the residuals. It should be noted
that the existence of positive autocorrelation in the disturbance

term, biases the sampling variance downwards when ordinary least

143a. R, Teigen, Demand and Supply Functions for Money in the United
States, Econometrica, Oct. 1964, pp. 477-509.

143b. K. Brunner and A.H. Meltzer, Some Further Evidence on Supply
and Demand Functions for Money. Journal of Finance,
May 1964, pp. 240-283.

144, By stability we mean that regression coefficient for different

veriods are not statistically different.
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squares techniques are used145. Hence it is dangerous to rely on
't' tests in order to test for the stability and superiority of
alternative demand for.money functions.146 whether or not short-
term interest rates are better representatives of the opportunity
cost of holding money, some empirical studies which have tested both

147

variables suggest that short-term rates show a more stable
relation to the demand for money in different period;, than do long-
term interest rates. On the other hand other studies have shown a
preference for long-term in‘tere:s‘tﬂ}8 rates, or did not indicate any
preference between different interest rates149° Regarding the

- relative importance of different constraint variables, ong-term
equilibrium models showed that either nonhuman wealth or permanent

income were the best proxies for the budget constraint variable. On

the other hand adjustment models suggest a preference for current

145.. J. Johnston, Econometric Methods, Chapter 8.

146a. J.J. Courchene and H.T. Shapiro; The Demand for Money, A Note
from the Time Series, Journal of Political Economy,

Oct. 196k,
146b. A.H. Meltzer, A Little More Evidence from the Time Series,
| Journal of Political Economy, Oct. 1964, pp. 506-7,

147. See for instance Laidler, Teigen, Heller and Sheppard op. cit.
In fact Sheppard's velocity model shows that claims on
tangible assets proxied by the price index, and claims on
financial assets proxied by the yield on treasury bills and
the standard rate of income tax were the most important
variables affecting velocity.

148, See J. Tobin, The Monetary Interpretation of History opt.cit.

149, See Deleeuw, Goodhard and Crockett, Fisher and Price opt. cit.
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income while the implied long-term elasticities are closely in
agreement with those expected from long-term expected variables150e
As far as the most appropriate definition of money is concerned there
seems to be some preference\for the broad definition of money.
Finally it cannot be said that simultaneous estimation of supply and
demand functions resulted in empirical results significantly
different than those obtained by single eguation proéedures.
Regarding the empirical results of the demand for money by
business firms Price's151 partial adjustment model revealed that
firms responded faster than persons to income and interest rate
- changes, and that the rate of interest most appropriate to the
company sector was the short-term rate. Both sectors treated money
as a luxury good, but for persons the income elasticity of demand for
money was greater than that of the company sector. In contrasf

152

Nadiri's partial adjustment study for the U.S. corporate sector
suggésted that it was both the level and changes in long-term rates
which performéd best as proxies for the opportunity cost of money.

In addition important economies of scale were found regardless of
whether the scale variable was measured by total assets or outpute.
Furthermore firms reached their equilibrium cash balances very rapidly,
and responded to general price changes.

The relationship between money holdings and interest rates for

the corporate sector has by no means been established conclusively.

150, See in particular, G.C. Chow, On the Long-Run and Short-Zun for
Money op. cit.
1517, L.D. Price, The Demand for Money in the U.K. op. cit.

152. M.I. Nadiri, The Leterminants of Real Cash Balances in the

U.S. op. cit.
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A number of empirical papers153 in the U.S. reported that their
results failed to show any significant relationship between money
holdings and interest rates. This has been attfibuted to the
cyclical nature of money and interest rates. That is during recessions
firms build up their liquid assets, mainly as a result of greater
relative reduction in spending than in cash receipts. Liquidity

is also increased because of the ensuing liquidation of inventories
and reductions in capital expenditures and tax payments. The overall
result may be an increase in the cash to sales ratio and depending

on expectations regarding the future course of interest rates, the

- ratio of securities to sales increases as wells During recovery the
ratio of cash to sales begins to fall, while the ratio of short-term
securities to sales continuves to rise and begins to fall when
expansion is well under way. The main reason Why the shortntefm
securities to sales ratio continues to increase is attributed to the
funding of tax liabilities. . When however expenditure in plant and
equipment is increasing, firms liquidate their securities in order to

finance these expenditures. It follows that under this analysis

153a. J.S5. Duesenberry, The Portfolio Approach to the Demand for
loney and other Assets. Review of Economics and Statistics,
Feb. 1963, pp. 9-24.

153b. L.E. Thomson, Income Velocity, Liquid Assets of Households znd
Nonfinancial Corporations and Monetary Policy. Stabilization
Policies, Commission on Money and Credit, 1963,

154c. E. Bloch, Short-Cycles in Corporate Demand for Government

Securities and Cash. American Economic Review, Dec. 1963,

pp. 1058-1077.
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money substitutes can be thought of as a means of investing excessive
liquidity built up in recession or early recovery period. Hence a

regression analysis between money and interest rates is likely to

show a positive relationship between these two variables, and not
the negative relationship predicted by all monetary theories. However

the above analysis does not really explain the observed decline in

money balances over time. The gradual decline in cash balances can
be explained by the cash economizing practices of corporate
management, and not necessarily by rising interest rates or the
cyclical nature of business activity. In other words firms,

- especially the large ones, may not be sensitive to interest rate

changes because the most important costs of managing their
portfolios of securities are of a fixed nature. Over short-periods
of time firms will attempt to maintain a minimum level of monéy
consistent with their cash management technigues,; irrespective of the

154

level of interest rates That is, once corporate managers have
learned the favourable effects of investing excess cash in

securities the familiar ratchet effect insures that investments in

these securities do not fall in the event of lower interest rates155.

154a. G. Garvy and M.R. Blyn, The Velocity of Money, Federal Reserve

Bank of New York 1969.

154b. J. Duesenberry, The Portfolio Approach to the Demand for Money
op. cit.
154c. P.F. McGoudrick, A Sectoral Analysis of Velocity Federal Reserve
Bulletin, Dec. 1962, pp. 1557-1569. |
155. TUnless of course interest rates in depression periods are very
| low and expected to remain low for long periods, the familiar.
liquidity impasse effect may induce firms to hold their

liquid assets in money form.
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Of course over long periods of time higher interest rates may induce
firms to be more economical in the use of their cash balances, and
attempt to coordinate their receipts and payments more efficiently,

As regards the relativ; stability of the investment and monetary
multipliers examined by constructing simple models of income
determination, the evidence based on simple single equation models
cannot be said to be very conclusive. To be sure Friedman and

134

Meiselman find impressive correlations between income and money
which hold true irrespective of whether one is looking at levels or
changes in levels of data, or whether one uses nominal or real

- variables. However the results of this study were attacked because
(a) the definition of autonomous expenditure was not appropriate
(b) some of the elements in the Friedman and Meiselman definition of
autonomous expenditures were not purely exogenous and (c) the‘
specified equations were simple and naive versions of two
alternative complicated theorie5156. Using a more complex model and
a different definition of autonomous expenditure, the results showed
that both autonomous expenditures and the money stock affected the

dependent variable i.e., consumption, but the former's explanatory

pover was greater than the latter's.

- 156a. A. Audo and F. Modigliani, The Relative Stability of Monetary
Velocity and the Investment Multiplier, American Economic
Review. Sept. 1965, pp. 693-728.
156b. M. Depramo and T. Mayer, Tests of Relative Importance of
Autonomous Expenditure and Money, American Economic Review

1965, pPpe 129-144,
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Still another study157 attempted to show the supremacy of money over
fiscal policies, by regressing changes in income to both changes in
the money stock, and to various alternative fiécal measures. It
was found that money exerted a larger influence on income was more
predictable and acted faster than any of the alternative fiscal
policies i.e., high employment budget surplus, expenditure and
receipts. |

For the U.K., similar'work158 suggests that both money and
autonomous expenditure were important in determining aggregate
expenditure. In particular Sheppard159 socught to put the Keynesian

and Monetary theories on a comparable basis. He argued that in order

to compare like with like one should cast the Keynesian and Monetary

theories of income or consumption determination, both in nominal and
real terms. The results suggested that as far as real quantities

are concernzd, real money and real encashable assets were more
important than real autonomous expenditure in determiniqg éither real
consumption or real total expenditure. In money terms however
autonomous expenditure was more important than money in determining

consumption or total expenditure, but that the effect of money either

157. L.C. Andersen and J.L. Jordan, Monetary and Fiscal Actions, a
Test of their Relative Importance in Economic Stabilisation,
Federal Bank of St. Louis Monthly Review, Nov..1968,
Reprinted in H. Kohler Readings in Zconomics, pp. 220-235,

158. C.R. éarret and A.A. walters, The Stability of Keynesian and
Monetary lMultipliers in the U.K., Review of Economics and
Statistics, Nov. 1966, pp. 395-405.

159. D. Sheppard, The Growth and Role of the U.K. Financial

Institutions, Chapter 5.
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the synchronous or the lagged - 6 months ~vhad an appreciable effect
‘on economic activity. Finally Artis and Nobayqéo duplicated the
work of Anderson ana Jbrdan159, but their results were the opposite
of thdse found by their American colleagues.

But although the predictions of the monetary theories regarding
the signs of the relationships between money and the relevant
explanatory variables have been vindicated, nothing frecise and
conclusive can be said about the magnitude of the effects. There is
considerable divergence of the magnitudes among different empirical
studies probably reflecting the impacts of different models,
different data or different time periods° Perhaps the proxies for
the opportunity cost of holding money, and the budget constraint,
have not been appropriately measured. Perhaps our data are subject
to errors, or the functions used were inappropriate. It goes.without
saying that confidence on the part of the policy makers on the
stability and precision of a particular economic function is of
paramount impﬁrtance for policy making purposes. To simply say that
empirical study X has established that money is a iuxury good and
that economic agents were mainly concerned with income effects, while
study Y has discovered important economies of scale and
substitutional effects, it does not help matters greatly from a
rractical point of view. Clearly, in unemployment situations, it will
make a great deal of difference in the economy, if the monetary
authorities aiming at achieving certain objectives acted on the
belief that the forementioned hypothetical study X waé true, where in

fact they should have relied on the results of study Y.

160. M.J. Artis and A.R. Nobay, Two Aspects of the Monetary Debate,

N.I.E.R., August 1969, 3, pp. 3~51.
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We should note in particular that aggregate time series demand
for money analyses ignore the separate responses of different
sectors of the economy. In effect they assume that the relevant
elasticities and speed of aéjustment to some economic stimuli are the
same, regardless of whether we are dealing with wealthy or of
moderate income individuals, with the corporate or personal sector.
They also assume that the pattern of receipts and exﬁenditures of all
economic sectors is identical and that there prevails certainty.
Income redistribution and the relative economic importance of
different economic sectors is not taken into consideration. Clearly
- the importance of disaggregated demand for money functions cannot be
stressed tco strongly. If the behaviour of several economic groups
is different, aggregation over all economic agents will conceal -
important information and subsequently yield inaccurate resulfs.
Unless we can safely assume that all economic sectors behave
identically one should attempt to disaggregate the economy into
fairly homogeneous sectors, otherwise wrong conclusions may be
reached.

Nor can we be very confident about estimates of the money
multipliers based on single equations. Apart from the aggregative
character of these modéls, they may be said to be useful for
predictive purposés if the money supply is purely exogenous. This in
turn implies that the monetary authorities have been able to control
the amount of money supplied. This is possible except for countries
like the U.K. where the monetary authorities have laréely been
concerned with controlling the level of interest rates. In this case
the money stock cannot be said to be exogenous161. Under these
circumstances the question is whether single equation models can be

used for predictive purposes. The main problem is the causal
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interpretation of the regression results. If we assume no time lags
in the supply of money we may as well use the same sample data and
try to predict money for a given value of incomé. Thus both equations
are econometrically identical, and unless we know which of the
variables is truly independent we cannot really have much faith in the
coefficients of an equation of this kind. One may argue that if the
money supply variable was found to be sufficiently lagged then it
could be thought of as an exogenous variable whose fixed past value
could be used to predict the income variable162. But even if we assume
that we have been able to find appropriate time lags this would not
necessarily prove anything about causality. Lags may not prove
anything about causality because anticiﬁation of future ;conomic
activity may bring about a lag, not necessarily attributed to true
causality between income and money. Indeed Friedman has stated that in
order to attribute true causality to money we must show that the money

stock has really been imposed on the economy by central authorities,

quite independently of any current or expected fluctuations in

2
economic activity162. In any case it is clear from the way the

161a. A.D. Bain, The Control of the Money Supply, Penguin Modern
Economics 1970,

161b. A.B. Cramp, Does Money Matter? Lloyds Bank Review, Cct. 1970,
pPp. 23-37.

161c. N. Kaldor, The New Moneturiam, Lloyds Bank Review, July 1970,
rp. 1-19,

162, A.A. Walters, Money in Boom and Slump, Hobart Papers No. L,
Jan., 1969.

163. M. Friedman, The Monetary Studies of the National Bureau, in

M. Friedman, The COptimum Quantity of Money.
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monetary mechanism is described that it is only the money stock in
nominal terms which could be defined as exogenous, and not the real
money stock which is deteréined endogenously164.

Another important problem is whether a simple econometric model
could really supply the necessary-confidence for predictive purposes.
Of course there have been high correlations between money and income
but this statistic does not tell us much about the transmission
mechanism by which exogenous changes in the money supply influence
the level of economic activity. Thus important questions of how
money comes into circulation, how it is distributed, whether
additional money is spent on current goods and services, or whether
it is treated as an addition to wealth by those who receive it,
canngt be answered by the mere fact of the close statistical
association of the variables in question165. For in the last analysis
it is not only money that correlates with income, but other economic
variébles as well like exports, ﬁoney vages, etc. It follows that
for policy pufposes we must be able to convince the authorities as
well as ourselves that high values of coefficients of determination
are the result of a causal relationship between income and money, and
the influence runs from money to income. There is no question that
thé stock of money however determined has exerted important
influences on economic activity. On the other hand economic

conditions have also exerted important influences on the money stock.

It follows therefore that we should not expect a simple static

16ka. A.Jd. Schwartz, Why Money Matters, Lloyds Bank Review, Oct.,
1970, pp. 1=15.
164b, Friedmand and Meiselman, pp. 179.

165, N. Kaldor op. cit.
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regression equation to shed much light onto the complex process of

income determination. Presumably what is needed is the construction

of extensive structural equations based on disaggregated data, where

the exogenous and endogenou; variables are properly defined and

identified, and in which estimates of the exogenous variables are
166

derived in terms of the purely exogenous variables o

This thesis is not concerned with the costs and benefits of

monetary research. It is certainly true that monetary research has

enhanced ocur knowledge about the determinants of the demand for
money, and the effect of money on economic activity. There still

hovwever remains a great deal of controversy as to whether the

results of monetary research have vindicated those who believe that
P » only money matters., What we need to show is that we have a well
defined and stable demand for money function, and a purely exogenous
supply of money. When fhese two conditions are satisfactorily meid
we may be able to show whether the demand for money in conjunction
with the supply of money provides a better explanation of observed
money income movements, than models based on income-expenditure
relationships.

The statistical findings based on time series data cannot be said

to have demonstrated the superiority of one of the alternative

theories unequivocally. An implication of the findings of the

aggregate monetary studies is that the level of aggregation used in

166, For a critical and highly illuminating discussion of reduced
form equations and large scale econometric models containing
money and real variables see Fisher and Sheppard, Chapters

38.nd l"o




these studies may be rather high. The majority of empirical papers
has found eithe? unity or greater than unity elasticities of money
with respect té the constraint i.e., permanent income, wealth or
current income. In contrast to these findings, corporate demand
for money studies utiliging cross-sectional data (see next Chapter)
have consistently found unity or less than unity elasticities of
money with respect to the constraint. These findings would suggest
that money demand analyses should be appréached by disaggregating
the héusehold and corporate sectors. Further disaggregation of the
cofporate sector may be neéessary if our hypothesis that there exist
significant differences in the monetary behaviour of different
industrial sectors is substantiated by our data. KHowever, as we will
see in the following Chapter it is not entirely legitimate to

compare findings based on aggregate monetary data with those based on

cross—sectional data.
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CHAPTER 6

A SURVEY OF CROSS-SECTIONAL CORPORATE

DEMAND FCR MONEY STUDIE8167.

Introduction.

The purpose of this chapter is to offer a critical survey of
demand for money empirical studies based on cross-section regression
techniquesq68. The majority of these studies has concentrated their
attention on whether on empirical grounds it is possible to
discriminate between alternative monetary hypotheses. Attention has
also been given to the existence of economies of scale, and the
vsubstitutional pattern between money and securities. The first of
these studies employs a partial adjustment model in an attempt to
discover both short and long term relationshiés, The following three
studies apply ordinary cross-section regression technigques. The last
two studies uﬁilise the techniques of.covarianoe analysis in an
attempt to capture the effects of cross-sectional and time-series

constant variables.

167. Attempts have also been made to discover the relative importance

of income and wealth on the demand for liquid assets for the

. - 1
household sector by using cross-section data. For U,% re and

73

Czeckoslovak1 data the evidence suggests that wealth is more

imﬁortant than income, in explaining ligquid assets. On the
other hand cross-sectional evidence for the U.S.174 suggests
that both income and wealth are of approximately equal
importance in explaining the demand for liquid assets by
households. Another very notable study17qa, has utilised daté

for the North American States and used a cross-sectional-
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69

Heston's1 partial adjustment model recognizes the relationship
between money and other current assets. #As an initial step a
canonical correlation analysis was employed in order to discover
interrelatiénships of changes in cash, securities, short-term bank
financing, net receivables, inventories and unanticipated receipts
iae., retained earnings minus accounts payable. OCn the basis of the
relationships suggested by his canonical correlation.analysis Heston

postulated the following model.

C; = ao + alTt + a2Bt + a3lt + alb(R-D)t + ut 1 170
where C*t = desired cash holdings at time ¢
Tt = the level of sales |
Bt = the 91 day treasﬁry bill rate
It = 1level of inventories
(R-D) = net receivables
| ut = the random error term
t = ‘a time subscript

167 continued...

temporal analysis, in an effort to test separate functions for demand
deyposits, time deposits and savings and loans shares. The main
independent variables werelper capita permanent income and returns on
relevant assets. The principal conclusion was that demend deposits
were not close substitutes for time depdsits.. This conclusion is
clearly agéinst Friedman's contention and evidence that operationally

money should be defined to include not only currency and demand

deposits but time deposits as well.



However, because firms will attempt to adjust firstly their
inventories and net receivables, and then the desired level of their
cash balances, it is not exnected that actual money holdings will
equal desired money holdings at time t. Instead it is postulated

that,
DCt = DCP¢ 4+ Do 2

where the supersubscripts éenote planned and unplanned changes
respectively. Further it was postulated that changes in cash may
result from unexpected changes in receipts. This would mean that the
firm finds itself unable to adjust the stock of money to’ its
equilibrium level within a given period. The volume of unexpected
168. 4Another study, that of Seld\en‘]??i not directly concerned with
the transactions demand for cash, contains some observations
on firm financial behaviour based on cross-sectional data.
Selden observes that as firms increase in size there is a
decline in the velocity of money and an increase in thé
amount of short-term securities relative to cash and total
assets., Selden's observations indicate that investment cash
holdings increase more than in proporticn to sales
offsetting, therefore any economies in the transactions
demand for money. Similar conclusions were reached by
Lufz176.
169. A.W. Heston. An Empirical Study of Cash, Securities and Other
Current Accounts of large Corporations, Yale Economic B552YS,
Spring 1968, pp. 116-168.

170. The functional relationship as outlined above was also tested

for all fixed claims securities, pp. 139.
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: c L
receipts may be approximated with changes in tax liabilities ¢ le€oy
DC% = DNt + u’t 3

where DNt is changes in taxes. Finally the effect of unexpected
receipts on desired cash balances, as well as the assumption thet in
the short~term firms adjust their inventories and net»receivables
prior to adjusting their cash balances, led Heston té introduce the

following partial adjustment mechanism.
Pt = F(c%t - ct - 1) L

Substituting equation 1 into 4 and 4 and 3  into
equation 2 we obtain a short-run function for the demand for cash

balances by firms.

171 In fact Heston considered several variables purporting tp
explain unanticipated receipts. He decided to use only
changes in taxes because preliminary investigation showed that
all considered variables performed egually well, pp. 1467,

172. H.F. Lydall, Income, Assets and The Demand for Money, Review of
Economics and Statistics, Feb. 1958, pp. 1-1k4.

173. B.P. Pesek, Determinants of the Demand for Money, Review of
Economics and Statistics, Nﬁv. 1963, pr. L19-L2kL,

174, T.H. Lee, Income, Wealth and the Demand for Money., Some
Evidence from Cross-Section Data. The American Statistical
Ass;ciation, Sept. 1964, pp. 746762,

174%a. E.L. Feige, The Demand for Liquid Assets, opt.cit.

175. R.T. Selden, The Fostwar Rise in the Velocity of Money
Pp. 500-504,

176. F.A. Lutz, Corporate Cash Balances 19141943, N,B.Z.R.,

New York 1945.
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The above model was fitted with data of 209 large firms for the years
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Gaot € a1Tt+ & arBt+ €a3Tt+ € ali(R-D)t+ Fut— € Ct-14DN+u’t

1946 to 1956, with separate intercepts for each firm. All

coefficients had the expected sign and were statistically significent,
except for the coefficient of net receivables « The long-term sales

elasticity was estimated to be 00885178, which suggests that economies

177

of scale are possible as sales increase. The partial adijustment
P

coefficient showed that less than 2/3 of the adjustment towards

equilibrium is achieved within a year. This suggests a long period

for adjusting cash balances, which may limit the importance of a

partial adjustment model based on yearly data. For instance

ladiri's
money by business firms indicated that about 80% of the adjustment

towards equilibrium is achieved within 4 gquarters.

179

of the short-term securities model were in accordance with

guarterly time series investigation for the demand for

expectaticns, but suggested that securities adjust to their desire
$ [)

Heston's results

<

08

levels more slowly than cash. This may be explained on the grounds

that

177.

178.
1790

securities relative to money, act as shock absorbers for short-

This is attributable ‘either to the high correlation between

inventories and net receivables or that cash and securities

are used to finance inventories to a greater degree than
receivables. Iﬁ fact cre would expect high correlations
between all explanatory variables, because ali these
variables increase with the size of the firm.

Heston, pp. 181.

M.J. Nadiri, The Determinants of Real Cash Balances op. ci



term adjustments of the firm. It appears to us, that Hsaton'sresults
Justify Friedman's contention that money in the short-term is like
fixed capital while securities play the role of a buffer asset.
Although Heston took into consideration the effect of firm constant
variables by fitting separate intercepts, his omission to account
for time invariant variables may have biased his results. General
economic conditions, new financial developments whicﬁ affect all
firms equally over time, may have injected some biases into the
estimated coefficients. The application of regression anzlysis to
combined cross-sections and time-series data may be a legitiméte
. s . 180

procedure provided it is conducted in a proper way .

The following cross-sectional models are basically similar in
that the researchers concerned tested the same basic equationse
In his crqssmsection study of the demand for money by corporations

181
Meltzer 8 tested a model similar to that used in his series

. 182
analysis l1e€ay

vhere M is the demand for money, W the amount of wealth, r is a

market rate of interest, XK reflects cyclical changes in business

180. More comments on .the statistical procedures used by all
studies mentioned in this chapter, can be found in Chapter
8 of this thesis.

181, A.H. Meltzer, The Demand for Money: A Cross-Section Study of
Business Firms, Quarterly Journal of Economics, August 1963,
pp. 405-ka2.

182. A.H. Meltzer, The Demand for Money, The Evidence from the

Time Series sooseoe



activity and intensity in capital use, and i, J denote firm and

industry subscripts respectively. In order to express the demand for
money in terms of sales Sij by the ith firm it wes assumed that sales

and wealth were related by the following relationship,
$ij = Kijpinij 7

where pj is the internal rate of return on assets. Solving equation
7 for Wij and substituting the resulting expression into equation

6 we obtain

. K,r® b
Mij = \iJFJ>b Sij 8

Meltzer argues that although this implies a rather complicated

relationship over time, we can assume that in any industry in a given

year the variables r, Kij and pj are constant, and hence the demand

for money by firms can be explained by szles in a cross-section

regression. Using this relation in logarithmic terms Meltzer
obtained 126 separate fegressions»(14 industries on 9 different
years) The results suggested that Meltzer's éontert¢on regarding the
unitary elasticity of demand with respect to sales was vindicated
empirically. In addition in an attempt to discover whether the
square-root formulation suggested by Baumol improved the explanatory
power of equation &  above, Meltzer combined equation 8 with

Baumol's square-root formulation to obtain

M = a-kCﬁ? + d38 S

As one might expect the explanatory power of equation 9 was
greater than that of equation 8 ,- chiefly because (S is
correlated both with M and S. Thus, it is not appropriate to assess

‘the relative importance of ¢ and d.
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Another very similar model but with U.K. data was that of

83

A X . . . .
DeAllessi o Deillessi used Meltzer's basic equation i.e. 8

in an attempt to discriminate between alternative monetary theories.
To this end he drew two samples of firms, one frecm the Breweries

and Distribution industry and the other from the Industrial Section

of the london stock exchange list. All firms were observed over

ten years, i.e., from 1548 to 1957. Two relationships were tested.

Cne with money narrowly defined. and the other with money broadly
v 1]

e o 18L .
defined o The budget constraint was represented by the market

0l

the

¢

value of equity capital. The results suggested thet as far as

samples under question were concerned, the wealth elasticity of the

Y

b

O

<t
Lot

demand for money was equal to one, while the wealth elasti ¥ O

money broadly defined was greater than one. In addition Deillessi

attempted to provide support for Tobin's assertionlis5 that the ratio

f money to income, in this case wealth, varies inversely with
income. The results suggested that on the whole Tebin's contention
was not empirically juétifiedc

Both Meltzer and DeAllessi argued that ﬁheir results implied

some influence of interest rates on the demand for money. In
addition they argued that their cross-sectional results were in
accordance with those obtained by Meltzer's time series analysis.

Furthermore both authors maintained that other monetary hyvotheses

should be rejected. However it is difficult to see how Meltzer's

183. L. DeAllessi, The Demand for Money: A Cross-Section Study of

[0

British Firms, Zconomica, August 1966, pp. 288-302.
184, di.e., the sum of currency, demand and time deposits and short-
term securities and tax saving certificates.

185. J. Tobin, The Interest Elasticity of Transactions Demand for

Money, pp. 246.
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sales variable could be said to represent the wealth level of firms,
since sales constitute only a current addition to wealth, while
wealth is a far broader concept. DeAllessi's market value of eguity
capital does not necessarily represent the intrinsic value of the
firm in view of the speculative elements inherent in share prices at
a morment of time. As we showed earlier, his results may be biased
because the disturbance term in his monetary equatioﬁ is not
independent of the explanatory variable wealth. It may not be proper
to draw conclusions of the empirical validity of & specific theory,
based on the apparent similarity of results obtained from cross-
section and time-series data, especially when the samples chosen do

not represent the population as a whole. Results derived from time-

series data for the economy as a whole may suffer from agsregation

" biases, while results derived from partly disaggregated data may

disclose more informstion than the former. In general, when

interpreting cross-section regression estimates the chief question

is whether cross-section estimates can be said to reflect the proper
behaviour of firms; in view of the fact that the underlying

. . ) . . o 186, 18 186
relationships may include dynamic adjustiments K 70 Kuh has
argued that the variance of zn array of data msy be attridbuted both

to differences among economic agents, and to time variability. FHence

oo

186. E. Kuh, The Validity of Cross-Sectionally Estimsted Behaviour
Equations in Time Series Application, Econometrica, 1959,
pp. 197-214,

187. K.C. Vogel and G.S. Maddala, Cross-Section Estimates of Liquid

Asset Demand by Manufacturing Corperaticns, The Journal of

Finance, Dec. 1967, pp. 557-575.
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from a dynamic point of view specific biases may blur the underlying

relationships. Kuh186, Vogel and Madda1a187

suggest that under these
circumstances the most appropriate procedure is to use a
rectangular array of data cénsisting of several cross~sections
extending over some period of time, which should b; analysed by
neans of individual and pooled regressions with dummy varisbles. A4s
we will argue in Chapter 8, results derived from cross-sections
regressions may be said to be biased. Thus, although one may have
obtained high coefficients of defermination and a unitary elasticity
of sales or wealth it cannot be claimed that there are neither
economies nor diseconomies of scale.

In another study Whalen188, attempﬁed to discriminate between
Vthe traditional monetary theory and the Baumol-Tobin formulation. To

this end he employed equations 8 and g stated above, and

deflated the dependent and independent variables by the sum of

suggested that there were no significant economies of scale for the
separate industrial sectors, but there were some indications of

: . . . 189
economies of sczle for the aggregate data. He does however note
that economies of scale may exist, but are obscured by data limitations
and statistical technigues. Our comments on the previous cross-
sectional studies are applicable to this study as well. In addition
"whalen's idea to divide both the dependent and indeperndent variables

by the same variable in order to mitigate the effects of scale, may

188. E=.L. Whalen, A Cross-Section Study of Business Demand for Cash,
The Journal of Finance, Sept. 1965, pp. 434-L439,

189. Whalen, pp. 439.
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have biased his results ever fur*her1900
4 noteble study is that of Yogel and Madda1a191e They wvere

concerned with the same issues as those of the previous researchers,
namely the superiority of wealth over the sales variable, the
existence of economies of scale, and the substitutional pattern
between money and short-term securities. To this end they employed
& rectangular array of data composed of several cross-sections
which were analysed by means of pooled regressions with and without
dumnmy variables. Their estimates were obtained by employing two
sefs of matrices. The first contained 224 observations for the year
1960-61 for 16 industries. The second metrix contzined 44O
observations for the total manufacturing industry from 1947-48 to
1960-61. Their basic equation was the same as Feltzer's equation

8 . The dependent variables cash and government securities
were regressed against sales. Their preliminary investigation
showed that results would not haye been affected had they used tota
assets instead of sales in their regression equations. The results
were very reﬁealing. Without dummy variables the numerical values
of elasticities were similar to those obtained by lelizer. The
introduction of industry asset size and time dummy variables reduced
the elasticity of sales siénificantly. The Kuh192 covariance test

for data homogenetty was employed in an attempt to see whether cross-

190. E. Kﬁh and J.R. Meyer, Correlation and Regression Estimates
When the Data are Ratios, Zconometrica, Cct. 1955,
pp. 400-416,

191. Yogel and Maddala op. cit.

192, E. Kuh, Capital Stock Growth, A Micro-Eccnomic Approach,

Amsterdam 1963, Chapter 5.
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sectional results excluded dynamic variables. The test showed that
there were important differences both among industries and asset
sizes, and overwtimé. ‘Thus the main reason why earlier cross=

section regressions of money balances and sales or wealth yielded
193

unitary elasticities, was that the effect of time invariant and

1

. 194 )
firm constant 7 variables had not been taken into account. The

major conclusions of this study were that

r

(a) Yboth industry and asset size class dummies are significant
with the latter being more important than the former,

(v) time dummy variables were importaﬁt but not as importznt as
either industry or asset size aummy variables, ,

(¢) the introduction of asset size class dummy variables reduces
the coefficient of sales with the magnitude of dummy
variables being an increasing function of size,

(d) securities are an increasing function of firm size angd

(e) the megnitude of the time dummy variable is reduced over

time which may be attributed to rising interest rates and

better cast management techniques.

This statistical analysis is superior to all others, in that it
deals explicitly with the effect of time and firm invariant varisbles.
However their data may have obscured the existence of economiss or
diseconcmies of scale, because firms in every industry have been

fely assume

o

classified into 14 asset size classes. Unless we czan

)
m

that in every class the included firms are homogeneous in every resvect,

193. e.g. new financial or cash management techniques being

developed over time etc.

194, e.g. managerial efficiency, technical efficiency, size etc.

o
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the average firm data may suffer from aggregate effects. Thus pre-

firm data may be more a rropriate than partly aggregative datea.
} pf } p J OH g

Their interpretation of the nature of the effect of the excluced firm

>

variables is not altogether clear. It is not clear why these dummy
variables should in fact account for the effect of differences
between size variables. The reason being that according to their
preliminary investigations sales and total assets were of equal

importance in explaining cdsh balances. Since these two varizbles

Q

were almost perfectly correlated, sales the independent variable in
their regressions must be a good proxy for firm size. In zddition

since their data were classified by asset size classe:

a
-

o
@

effect

of size differences-on money is already introduced directly into the

regression analysis. It seems to us that it would have been more

rational to attribute the effect of firm or asset size dunuay

variables to the quality of management, and superior technological
efficiency which may be unique to each firm or to a group of firms
within a size class. e do of course accept that bigger firms do in

fact employ better managers, are more efficient, and can utilise new

cash management techniques far better than smaller firms. We have

offered these comments for the sake of clarity and consistency. One

| _ may also question whether their dummy variable analysis is an
appropriate statistical technique for testing szlternative theories.
The reasons are that (a) durmy varisbles may in fact reflec

. 195 .. . PR

ignorance regarding the excluded variables (b) their
interpretation is not always meaningful and (¢) utilisation of

covariate analysis may eliminate a major portion of the variation

195. In other words there is no reason why we should not treat the

effect of excluded variables as random.
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between both the dependent and independent variables, if the between

firm and between time period variation is larg§196, It follows
therefore that another statistical technique which avoids these
problems must be utilised.

Finally another study similar to the above but with Canadian
data is that of Shapiro's. Shapiro followsd Kuh's suggestion in that

he used a rectangular array of data of 21 industries over 15 years,

The data were classified by industry as opposed to asset-size

Iy

classification. The dependent and independent variables, cash and

sales or total assets respectively, were industrial averages. He

thus assumed homogeneity among firms and heterogeneity among
industries. The analysis of covariance for the underlying structure

over time, suggested that an interest rate variable should have

been included. However inclusion of an interest rate variable in =
pooled regression did not appear to produce better results than

those obtained by a pooled regression with time dummy variables,

Economies of scale were apparent when the independent variable in
the regression was total assets. Uith sales as the dependent
variable there were neither economies nor diseconomies of scale. It

should be noted that the relationship between money and total assets

may be spurious in view of the fact that money, the dependence
variable, is included in total assets the independent variable. In
addition the aggregative character of Shapiro's data may have bizsed

his results.

196, G.S. Maddala, The Use of Variance Components Models in Fooline

O

Cross-Section and Time Series Data, Zconometrica,

March 1971, pp. 341—357;
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The main conclusions of the empirical literature are (&) that

the choice of the scale variable does not significantly affect

the magnitude of elasticities (b) that the choice of statistical
techniques may be crucial in the discovery of eccnomies of scale,

and (¢) as the size of firms increases, firms tend to substitute

short-term securities for cash.
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CHAPTER 7

DEVEIOPMENT CF STATISTICAL MUTHODS AND MODELS

1 Introduction.

The first objective of this chapter is an attempt to justify the
statistical techniques and estimation procedures employed by this
thesis. Our empirical surveys suggested that the methods used to
investigate the firm's demand for cash were mainly three. These are
time-series,cross-sectional and temporal-cross-sectional analysis.

The main advantage of using time-series analysis is that it enables
one to discover dynamic factors affecting the dependent Qariable under
consideration. The wmain disadvantage of this analysis is that time-
series data may pose autocorrelation and multicollinearity

197

problems « Cross-sectional déta do not posé serious problems of
autocorrelation and multicollinearity, but suffer from problems of
heteroscedacity and may not enable one to detect dynamic factors which
may affect the dependent variable198, Temporal-cross-sectiona
analysis is an appropriate method provided the combination of time-
series and cross-sectional data is conducted in an efficient
stétistical technique.. In the following section we will guestion the
validity of applying regression anélysis to single cross-sectional

data and suggest an efficient statistical technique for investigeting

197. L.R. Klein, An Introduction to Zconometrics, Prgntice~Hall,
1962, Chapter 2.

198. It should be noted that it may be possible to apply dynamic
regression analysis to cross-sectional data. See the studies
by R.L. Alpine and A.B. Jack published in P.E. Hart, editor,

Studies in Profit,; PBusiness Saving and Investment, Volume two.
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the validity of our theories. The second objective of this chapter
is to set out algebraically and statistically the economic models
developed in earlier cﬁapters. Some attention will be paid to model
specification and to the definition of the variables of our

statistical models.

2. Choice between cross-sectionzl and temporal~cross sectional

analysis.

Given the nature of our data - i.e., 4O electrical engineering
firms, and 45 retailing and distribution firms over a b-year period -
we have two choices. We can either conduct a purely cross-sectional
or a temporal-cross-sectional analysis. In a CFOSS"SGCtiORal analysis
we are concerned with deriving information based‘on differences
between quantifiable dependent and independent variables at a point in
time. DNon-quantifiable variables, that is intra-firm variation,
cannot be ascertained. Firms may have the same broad objectives but
wey act differently in achieving their objectives because of
differences in managerial behaviour. Thus we may observe two firms
with identical sales, but with different cash balances. This may be
due to the fact that expectations and information are construed
differently by these firms. As another example we may have two
firms having the same reported earnings but different share prices.
This may depend on how investors interpret reported earnings, on the
amount of information obtained, on investors' faith in management's
ability etc. Age and experience may be important factors which
cannot be taken into account by crdinary cross-sectional analysis.
Dynamic or old established firms may be able to invent new
technological, financial ahd organisational techniques, or to learn

and apply similar techniques developed by others. Size of course is

another factor in that big firms may be able to utilise new
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techniques which may increase the efficiency of asset utilisation.
Now if all these effects unique to each firm are relevant, but cannot
be quantified we must allow for them statisticaily otherwise we will
reach wrong conclusions. As far as simple cross-~sections are
’concerned, when a regression model is applied we assume that slopes
and intercepts for all firms are constant bver all firms. However
if firm constant effects are relevant, failure to account for them
will bias our results. To see the problems involved consider the

following hypothetical model
Yi = ao + bXi + ui 1

where i refers to cross-section units. In this situation we are
concerned with the relationship between Y and X. However there may
be other types of differences between firms which may affect the true
relationship between Y and X. For instance there may be variables
which vary across firms but which are invariant through time199g
These section or firm effects may reflect differences in
technological, managerial or financial efficiency among firms. For
instance if equation 1 represents a demand for money equation
the magnitude of cash balances may well be determined by say sales,
but this relationship is likely to vary across firms depending on
such section variables as technical and financial efficiency and

managerial qualityzoo. To the extent that these attributes are to be

found in large firms then the size of a firm is ancther factor which

199, E. Kuh, Capital Stock Growth: A Micro-Economic Approach,

Amsterdam 1963, Chapter 5.

200. The same section variables are applicable in a share valuation

model.
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may affect the cash position of a particular firm. If this is true
we should expect efficient firms to utilise their cash balances nore
efficiently then inefficient firms. In other words we should expect
efficient firms to be able to effect a given volume of transactions
‘ith a smaller amount of money relative to inefficient firms. If
these variables cannot be quantified, their effect must be allowed
for statistically. Equation 1 may be modified to reflect these

t

differences, i.e.,
Yi = ao+ Ui + bXi + ui 2

In this specification Ui reflects firm effects which are unique to a
firm, But reasonably constant over time. Our analysis has suggested
that Yi depends not only on Xi but also on Ui. In fact observed
values of X are affected by Ui as well. This means that if the
effects of Ui on Yi and Xi are not taken into account equation 2

is mis-specified, in the sense that section differences will be
incorrectly attributed to variable X. To the extent that these sort
of differences enter observed values of both Yi and Xi the disturbance
term will be correlated with both Xi and Yi. It follows that the
independence assumption between Ui i.e., the disturbance term, and
the dependent and independent variables is contradicted, and hence
application of ordinary least squares is inappropriate. This sort of
bias may be termed simultaneous eguation biaszoq. The same sort of
bias will occur if time variables (that is variables which are the

same for all firms in a cross-section but vary over time) are

201, I. Hoch, Estimation of Production Function Parameters Combining

Time Series and Cross-Section Data, Econometrica, Jan. 1962,

Pp. 3453,
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important determinants for the dependent variable. In this category
we include changes in productivity over time, the development of new
cash management techniques etc. We have therefore shown that if the
excluded firm and time vari%bles are important, application of
ordinary least sguares to cross-sectional data will yield bizsed
results. Attempts to account for firm constant effects in a single
cross-section by introducing firm dummy variables aré futile,
because the number of coefficients will be greater than the number
of observations.

A way of overcoming these problems is to combine our cross-
section and time-series data. One advantage of combining our
observations is the iarger number of degrees of freedom available
for the estimation of the proposed relationships. - Another additional
adventage in utilising such a method is thaf individual firm data in
a particular year may contain some short-term disturbances, in the
sensé that in any one year, it is conceivable that part of our
dependent and>independent variables may be transitory. The transient
character of part of our variables may result from short-term
influences, or lags in adjustment to equilibriumzoa. By pooling oux
data we may be able to remove the influences of transitory effects
from our relationships. Also certain time variables which remain
constant in a croés—sectional analysis can now be explicitly
introduced into our relationships. It must however be stressed that
the combination of cross-section and time-series data should be

conducted in an efficient statistical technigue, otherwise the

202. E. Kuh and J.R. Meyer, How kxtraneous Are Extraneous

Estimates, Heview of ELconomic and Statistics, Nov. 1957,

pp. 360-393.



estimation of coefficients will be biasedzOB.

There have been developed two methods with the purpose of
combining cross-sectional and time-series data in an efficient way.
The first method involves the use of the analysis of covariance

. 204 .
technigues ¢« Equation 2 can be expressed as
Yit = ao + Ui + Vt + bXit + yit .3

where 1 refers to cross-section uﬁité, i=1 seeose Ny t refers to
time periods, t =1 ¢coeve T, @0 is an overall constant, Ui is the
dummy vafiable associated with cross-sections, Vt is the dummy
variable associated with time, and uit is a purely‘rahdom term.
Under this method the dummy variables are assumed to represent
constant shifts between firms and time periods. The analysis of
covariance provides us with estimates of ao, Qi, Vt and b of
equation 3 . Dbconomically equation 3 can be interpreted as
follows. We assume that there is say a linear relationship between
Y and X which is the same for all firms and constant over time with
slope b. There is a constant term Ui specific to a firm and
invariant over time, and that there is a constant verm Vi for each
year but invariant among firms. If specification % and the

ordinary least squares assumptions are true the estimated function

will display the following features:

203, E. Kuh, The Validity of Cross-Sectionally Zstimated Equations
op. cit.
20k, H. Clifford, Combining Cross-Section Data and Time-Series,

Cowles Commission Discussion Paper, No. 347, May 1950,
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(a) deviations from the true relationship unique to a specific
firm that are invariant over time will be removed from the
overall function.

(b) deviations from the true relationship common to all firms
but specific to each time period will be removed from the

205

overall function . : -

Henqe the aforementioned biases do not occur in equation 3
since firm constant and time invariant effects influencing the
relationship are accounted for by the yi and Vt.terms.

The second method is to treat the terms Ui and Vi as random
variables rather than as fixed parameters. This is the ;omponents

of error mode1206 which can be written as follows
Yit = a + bXit + € it L
We assume that

€it Ui + vt + wit

\n

i

205. P.R. Johnson, Some Aspects of Estimating Statistical Cost
Functions, Journal of Farm Zconomics, Feb. 1964,

pp. 179-187.

206a., T.D. Wallace and A. Hussain, The Use of Error Components Models

2]

in Combining Cross Section with Times Series Data,
Econometrica, Jan. 1969, pp. 55-72.

206b. P. B%lestra and M. Nerlove, Pooling Cross Section and Time Series
Data in the Zstimation of a Dynamic Model, The Demand for
Natural Gas, Bconometrica, July 1966, pp. 585-612,

206c. M. Nerlove, Experimental Evidence on the Estimation of Dynamic
Economic Relations from a Time Series of Cross-Sections,

Economic Studies Quarterly, Dec. 1967, pp. L42-7L4,
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that is the random error €it, consists of three parts, all random,
the first accounting for firm effects, the second for time effects,
while the third is an overall variable both in time and cross-

=

sections dimensions. Further we assume that:

E(wi) = O E(vt) = © E(wit) = O
Euiv’i) = &0 for i = i

= 0 for i # 1
Evtvt ) = v fort =t

= 0 for t ¢ t’

Fuwfori=i andt =t

1l

E(wity/it’ )

.

O fori¢i andt # t’

The (NTXNT) variance-covariance matrix of the random £it is

constructed as follows:
5 = EuDNT + SFun v FuB 6

where INT is an NTANT identity matrix and A and B are NTANT matrices

defined as

Jt’ 0 veess O
A = 0, JT ceees O
O O 9 o6 o0 JT

| —

where JT is a TXT matrix of ones and there N rows and columns of

the TXT block matrices.

IT IT ecaaqe

B: IT' IT 200800
7’ IT eeens

RENE I




where IT is an iderntity matrix of order T and there are N rows and

columns of the block matrices. In addition we assume that the X's

are non-stochastic but not repeated, and that the errors zre

normally distributed. The estimation procedure consists of two stevs.

irstly, ordinary least squares are applied to equation 4 and the
2 . . - . .

resulting estimated residuals €it are used to estimate the variances

2 2 v
- &Wy &hand 5211 as follows.
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By using Q?w, Tu, TV, we can obtain an estimate of > . In the
second step we incorporate the estimated S in a generalised least
squares estimation procedure, giving the followihg estimation of the
coefficients.

~

S e | -
b K E T wsE Ny

i

and

v(bi) = (X' 7%

T'ootnote 206 continued.

wvidence on the Zstimaticn of Dynamic
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In using this model it is assumed that our relationships are
basically the same for all firms, but are affected by random effects
i.e., the influence of excluded variables. The prorerties of the
error components model have been analysed in comparison with the
covariance technique5207. It is shown that both models produce
unbiased estimators when the variance components are known, and the
samples are finite. Under these circumstances the Aitken type
generalised least squares based on the error components is
assymptotically more efficient. However in the realistic case in
which the X's are weakly nonstochastic i.e., do not repeat but are
bounded, and where thevvariances of the error components are unknown,
the Aitken generalised least squares procedure for estimating the
coefficients should be modified according to the procedures suggested
by Professor ZellnerzOB. vhen the variances Qf the errors are
unknown, but the X's are strongly non-stcchastic, both the Zellner-
type and the covariance estimators are assymptotically unbiased, but
the former have smaller assymptotic variances. It should however be
pointed out that the results from the various analyses of the
sampling properties of these alternative models i.e., covariance

and error components techniques, do not provide a clear-cut

conclusion in favour of one model or the other. However it has been

pointed out209 that the utilisation of covariance techniques

207. See for instance Wallace and Hussain op. cit.

208. A. Zellner, An Efficient Method of Estimating Seemingly
Unrelated Regressions and Tests for Aggregation Bias, Journal
of the American Statistical Association, June 1962,
pp. 348-368.

209, G.S. Maddala op.cit.
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eliminates a major portion of the variation between both the
depéndent and independent variables, if the between firm and between
time period variation is large. In addition treating ui and vt as
random can be rationalised on the grounds that the dummy variables
represent some ignorance, like the residual term in a regression
model. In other words we are treating this kind of specific
ignorance in the same way as that of our overall igﬁorance0 For all
these reasons we think that an error components model can be used in
the estimation of both our demand for money and share valuation
models. Having described the statistical technique and estimation
procedures to be used for investigative purposes we can now set out

the statistical models. Before we do so we like to comment upon the

sources of our data.

3., Sources of data.

-Two industrial sectors, the retailing distribution and the
electrical engineering were selected from the Board of Trade 1969
list of guoted companies. All firms were included in that list
regardless of size. For the purpose of estimating the necessary
growth variables (see section 4.5 of this chapter) for the share
valuation models, firms in the two industries were observed from
December 1965 to January 1972. Firms whose shares ceased to be
traded on the lLondon stock exchange between December 1665 and Januar
1972 were excluded from the final testzqo. In addition, a few firms

whose financial years changed in such a way so that a year's accounts

vere missing, were also excluded. The final samples consisted of 40

210. It is possible that the elimination of unsuccessful firms may
introduce some biases into our results in that our samples

will consist of successful firms only.
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firms in the electrical engineering industry, and 45 firms in the

retailing distribution industry. The data of the remaining firms

will be arranged into rectangular arrays consisting of four cross-
sections extending over four years. Our time-series data both for
the valuation and monetary models cover four years only i.e., 1968
to 1971, mainly because some firms did not report sales figures
before the year 1968, All relevant industrial data was extracted
from Moodies servicesaqq, whilst interest rates and the retailing
price index were obtained from pﬁblications of the Bank of England
Quarterly Bulletin and National Institute of Economic Review

" respectively.

Two points should be borne in mind when interpreting our
statistical findings. First, some firms especially in the retailing
industry have included in their cash accounts scme money

211

) a . e s4 s . ' :
substitutes” . Secondly it is conceivable that some firms may have

been practicing window dressing technigues, in order to enhance their

211. It should be noted that Moodies company data are reported on a

fiscal year basis. Although the fiscal year ends for the

Companies in our samples differ, the majority of the
companies' fiscal years end on December 31 or between Januar
and March. In order to adjust fiscal year data to a calendar
year basis we treated all fiscal years ending between Januzry
and August as if they occurred in the previous year. Fiscal
yeérs ending between August and September were treated as if
‘ they occurred in the reference year.

211a. We are commenting upon this point because, as we have already

mentioned, our concern is with a narrow definition of money.
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liquid position at the end of their financial year. To the extent
that these two problems are important we should expect our sales and
wealth coefficients to be biased upwards. There are of course
additional criticisms regarding the nature of balance sheet data. We
cannot for instance regard stock variables as representing conditions
which will prevail at other fimes, Different accounting practices
émong firms may distort the real performance of firms. In spite of
these criticisms one may argue that on the whole there are no
significant heterogeneous factors which may lead to large systematic

biases.

L Specification of the functions to be estimated.

k.1, Demand for money models based on the transactions theories.

Our relationships under examination specify that differences in

213

rcal money across firms and over time are functionally related

(a) to differences over time in the short-term interest and
differences across firms and over time in real sales and (bj to the
difference over time between the long-term corporate interest rate and

the short-term interest rate and differences across firms and over

time in real sales:

212. We do of course realise that the length of time-series
observations may be brief enough for any significant
relationship to emerge between money and interest rates. In
spite of this, we feel that it might be possible to derive
some information, on how a group of firms reacts to the same
interest rate which varies over time,

213. The proportionality of money with respect to price level will
not be taken for granted. Instead our monetary functions .

will be cast both in nominal and real termse.
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3%-3 = a0 + alrt + a2Sit + uit 1
Pt
Mit Si .
Pr = bo+ b1§Rt—rt) + b2 L%% + ulit 2

where i refers to cross-sectional units i = 1 eee.. N and t to time

~period t = 1 ... T

[

Definition of variables

M = nominal cash in hand and current accounts per firm expressed
in millions of pounds. ¥We have used a narrow definition of money
because we are mainly interested in the degree of substifution between
money thus defined, and moﬂey subétitutes and other assets. It may be
quesfionable as to whether money balances reported in firms' balance
sheets represents the theoretical variable advanced by the
transactions theories. As we sfated in Chapter 2 the transactions
models are mainly concernea with the amount of money firms need in
order to effect their transactions needs. It is quite possible however
that firms use reported money balances for transactions, precautionary,
speculative, and asset purposes. Since it is not possible to
segregate reported money iqto its constituent parts we are compelled
to use the reported cash balances aé a whole for investigative
purposes. This should be born in mind when we compare the empirical
2bility of monetary models based on tﬁe transactions approach to‘the
demand for'money, and on the wealth adjustment theories. As we have
stated in Chapter 3 the wealth adjustment theories do not distinguish
between the motives for holding money. These theories postulate that
money is demanded for the services it yields its holders over time. )
Effecting transactions and being a hedge against uncertainty are

some of the services that money provides. It follows therefore, that
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reported cash balances may be said to represent reasonably well the

theoretical money variable advanced by the wealth adjustment theories.

; Pt = the retailing price index. Perhaps the wholesale price
index may have been a better deflator for the electrical engineering
industry. However for the sake of obtaining comparable results we
will use the retailing price index for deflating the. relevant
nominal variables pf both industries. The possibility of biases is
remote in view of the stroﬁg correlation between these two indices.
r = the yearly average yield on treasury bills. This variable
is the one implied by transactions theories, in the sense that money
not needed for immediate transactions should be invested in risk-

free financial securities. Although using this interest rate is in

accordance with the theoretical opportunity cost implied by the
transactions theories, it may be queétionable whether in practice
firms face the same oppcrtunity cost of holding money. ILarge firms
may be able to lend money at a relatively higher interest rate than
smaller firms. Also the cost of borrowing to larger firms may be
smaller than that of the smaller firms.

S = the level of sales per firm expressed in ten millions cf

pounds. We have used this variable because of its proximity with the

theoretical level of transactions. AStrictly speaking transactions
should be represented by the expected volume of receipts or
expenditures to and from the cash account. Because of limitations
in balance‘sheet data we will approximate this variable by the volume
of sales.

(R-r) = the difference between the yearly average yield on long
term corporate debenture and loan stocks R and the yield on treasury
bills r. wWe use this opportunity cost of holding money in order to

capture the effect of borrowing and lending rates on the demand for
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money. Again we do not expect this opportunity cést of holding
money to be a good representative of the actual opportunity cost in
view of the fact that different firms may face different borrowing
and lending rates. The implications of our inability to measure in
a proper way the variables included in our monetary models will be

discussed in section 9 of Chapter 8.

k,2. A demand for money function based on the wealth adjustment
theories.

Our relationship under examination specifies that differences
in real money across firms and over time are functicnally related to
differences over time in the yield on corporate debenturé and loan
stocks and differences across firms and over time in real net wealth.

Mit

i C + CIRt + C2Wit + vit

Pt

\N

Definition of Variables

Rt = the yearly average yield on corporate debenture and loan
stocks, This cost of external funds would be the same as the rate of
return of an industry in equilibriumaqg. In other words we are not
just considering the nominal interest paid for external capital, but
the real cost to a firm consisting of both the nominal interest
charges and the additional interest charges resulting from the

introduction of debt into the firms' financial structures.

21k, The internal rate of return on assets for an industrial sector
or class of firms used here is similar to that used in the
theoretical discussion of the cost of capital by Modiglianni
and Miller. See their paper, The Cost of Capital,

Corporation Finance and the Theory of Investment op. cit.
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% = the level of the net wealth position of the firm expressed

in ten millions of pounds. It is defined as the product of the number

the estimated share price variable. It may be recalled (see Chapter
3) that for reasons connected with simultaneous equation bilases
wh;ch might have occurred had we used market determined share prices,
we decided to employ a two-stage least squares regression for the
wealth'models, As a result we will construct a new share price
variable from the first-stage regression of share prices on dividends
etc., while the second stage regression will be conducted with the
thus constructed variable, multiplied by the number of shares

outstanding at the end of the financial year.

L,3, A transactions-wealth model.

Our last model refers to the relationship between real cash

balances, the yield cn corporate bonds, real sales and real net

wealth.
N
Mit . dzs  dzmd o /.
ol d + d1Rt + Frot TRtV it 4

Jhere all variables have been defined before.

L.h, Functional forms of the monetary ecuations.

Hegarding the functional form of monetary eguations, it is well
known that in monetary economics, researchers faced with the problem

1
L4

of specifying the functional form of ecuations have used e

. . . 215 -
linear formulation, a logarithmic fermulation or both . DBecause

ther a

[

~

ke e ™ . Ve Ty -t T Forn in he Demand for 1"‘0‘“ - Tonrnal
215, P, Zarembka, Functional Form in the Demand ‘oney, Journal

of ‘merican Assccistion, June 1958, po. 502-511.
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there is no conclusive a priori reasoning for the choice of a specific
functional form, we have experimented with both formulations, and have
also conducted graphic tests in an attempt to discover which of these_
alternative relationships is appropriate on empirical grounds. Our
preliminary graphic tests of the functional forms and experimentations
with alternative formulations suggested that as a first rough
approximation our relationships were linear in absolute terms.
Accordingly only results of linear functions will be reported in this
paper216.

| Another problenm is aésociated with the possibilities that large
size differences among firms may invalidate one of the assumptions of
the Gaus-Markov theorem of least squares; namely that the error
variance must be constant cverall obserVationszq?. In order to avoid
the effects of such a problem i.e.,heteroscedasticity, we e¥perimented
with the appropriateness of dividing our variables by a suitable
deflator e.g. total assets. However our results suggested that

linear homogeneity and certain correlational conditions suggested by

Kuh and Meyer218 did not hold for our equations. Hence this approach

216. It should be mentioned that our preliminary investigations of
the form of functiénal relationships indicated that non linear
forms might have been more appropriate than either linear or
log-linear forms. An additional reason for our preference of
linear models over logarithmic models is that we expect the

relevant elasticities to be variable and not constant over

all observationse.

217. J. Johnston, Chapter 2.

218. E. Kuh and J.R. Meyer, Correlation and Regression BEstimates When

the Data Are Ratios. Iconometrica, Oct. 1955, pp. LOO-416.
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was abandoned, and our data were left untransformed. It should be
noted that if the assumption of homoscedastic variances does not hold
our regression estimatés will not be best linear unbiased estimates.
However they will remain unbiased estimate8219.

Another important provlem is whether the regression coefficients
of the monetary equations would reflect short or long-term effects.
Firstly, we should note that we have specified our monetary models as
long-term ones in the sense that observed values of the variables are
supposed to equal their planned or equilibrium valuesaaoe Secondly,
regression parameters derived from cross-section data may be regarded
as measuring long-term effect5221. On the other hand regression
parameters derived from time-series data are usually regarded as
measuring short-term adjustments. Since we are pooling cross-—-section
and time-series data it would appear better, to consider the tested

relationships to be those of an intermediate run222.

219. J. Johnston, Chapter 7. It should be noted that examination of
the residual vériance of the monetary equations indicated that
it was not completely homoscedastic.

220. Strictly speaking, the best way to derive short-term and long-
term coefficients is to use a partial adjustment model. See
for instance, G.C. Chow, On the Long-Run and Short-Run Demand
for Money op. cit. However one's ability to do so is limited
because of one's yearly data, and also because one would like
to avoid adjustment models containing both current and lagged
values of the dependent variables.

221, L.R. Klein, Chapter 2.

222, P.R. Johnson, Some Aspects of Estimating Statistical Cost

Functions op. cit.
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The advantages of using an érror components model although
important cannot be readily identified. If say without the effects
of firm and time variables being removed from the demand for money
functions, the estimated sa’ss and wealth elasticities appear to be
one, the removal of these effects if significant will reduce the
sales and wealth elasticities., It should be noted though, that our
theoretical analysics does not rrovide us with conclusive a priori
numerical estimates of the relevant elasticities. As a result ve

cannot really identify the degree of biases existing in the

estimation of the relevant parameters.

4,5, Share valuation models.

N
r

Our relationship under examinationza) specifies that differences
in the yearly average prices across firms and over time are
functionally related to differences across firms and over time in
dividends, growth in earnings or growth in shére prices, size of the

firm, business risk and leverage. ‘e stated in Chapter 4 that one

way to approximate expected growth in earnings per share may be to use

growth in share prices themselves. Alternatively one may use the

growth in earnings per share. Accordingly we will test two models,
The first will comprise growth in share prices as well as the other
prime variables,vwhile the second will comprise growth in earnings

‘per share along with the other variables.

Pit = e + e1DIVit+e2GPit+e3InSIZit+e4BRit+eSLit+wit 1

it

s
Pit e’+4 eDIVit + €2GEit + e’}lnSIZit+ejl+BRit+e’SLit+*uit 2

Definition of variables

P = the arithmetic average of the high and low share price

recorded each calendar year expressed in new pence. Some authors have

used share prices prevailing on the day immediately following the

22%. See Chapter 4, section 4.



cross~section year., It has however been arguedz that share prices
prevailing at any one day contazin random or temporary disturbances.
On the other hand an average of the low and high values of share
prices over a yezr, may be relatively free of temporary disturbonces.

DIV = gross dividends per share in new pence. e do not really
know how shareholders utilise the informztion contained in current
dividencs when buying shares. we will assume that shareholders take
into account not current dividends, but a four year moving average of
dividende. 4 moving average of dividends as opposed to current
values of dividends in conjuncticn with the pooling of time-series
and cross-section date may purge the transitory values of this
variable, which may still exist in any single cross-section.

GF = growth in share prices.

GE = growth in gross earnings per share expressed in new pence.

e + o oo Y = = ~ o o~ . e ey
According to our thecry shareholders are assumed to be purchasing a

ol
e

stream of income consisting of distributed earnings and growth in
earnings. However; because future earnings are not easily observable
we postulate that shareholders rely on past data for the formulation

of their expectations. One may argue that it mey not be appropriate

to rely on past growth performance as a means of predicting future

Ie
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achieverents affect share prices, and not''how the future profits of
e company are affected by past growtheaeT Growth in per share
earniﬁgs is represented by the slope coefficient obtained from a
linear trend eguation of earnings pev share over time In fact cur
growth in earnings variable is represented by a four-year moving
trend of earnings on time. As we argued in Chapter 4, investors may
be formulating their growth expectations on the basis of their share
price appreciation, or share depreciation. Accordingly an
alternative variable for growth in expected earnings per share will
be represented by a four-year moving trend of average share-prices
over time. We will use the trend in share prices in spite of the
fact that use of this variasble may introduce some bias in the
regression coefficients, since this variazble will consist of lagged

velues of the dependent variable. We hope however that in our case

this problem is not very important in view of the large size of our
& o X o

512 = firm size measured by total assets. Since a size variable
expressed in absolute terms does not lend itself to comparability
among firms we will use the natural log of size. It should be noted
that size is here represented not by net assets because a net asset
size varizble does not lend itself to comparability between large and

small firms within an industry and across industries.. As is well

~

krown small firms or firms in certain industries tend to have high

percentase level of liabilities. - It follows that the netting out of

liabilities imolicit in the construction of net assets value

k4

necessarily reduces the size of small firms relative to large firms.
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BR = business risk. Since we will apply our valuation models to
two separate industries we may argue that a business risk variable is
unnecessary. We have ﬁowever included in our medels a risk variable
associated with the business nature of each firm. We have done so
- because work on the subject of the nature of the risk class
assumptions suggests that unless it can be shown that firms in the
same industry are of the same risk category, a business risk variable
should be introduced in a model of share valuation. Risk is
measured as the coefficient of variation of the rate of return on
capital employed over four years. Again risk is represented as a
foursyear moving coefficient of variation. .

L = the gearing ratio, that is the ratio of the book value of
long-term debt and preference shares to total net asset5227° We
include this variable because our theoretical constructs have-
indicated that the amount of earnings available to common shareholders
may be influenqed by the amount of payments to senior security

holders. Gearing is a four-year moving average of gearing.

4,6, Functional forms of the share valuation equations.

Regarding the functional form of the equations, we have followed
previous studies and have assumed that share prices vary linearly
with the natural logarithmic of size, and linearly with a1l other

. 227 Qs
variables expressed on a per share or per pound basis « Since our
variables are expressed either on a per share and per pound of capital
employed basis, we can assume that all observations have a constant

. 228
variance.

227. See for instance M. Davenport op. cit.

228. In fact examination of the residual terms of the share wvaluation

models failed to show that the residual variance was

heteroscedastic.



Although we have not used any sophisticated technigue in order

to normalize our variables, we feel that our approach may enable us
to derive relationships free of transitory effects. Ve attribute this
to our using averages and trends for all the variables except the size
variable, as opposed to the current values of the variables. In
addition our statistical technique of combining cross-sectional and
time series data may be said to purge the transitory effects from our

. . 229 . , .. . .
relationships « Since wé are combining our time series and cross-
sectional data we are able to use a moving growth variable, and
moving averages of all variables except the size variabie. This is a
departure from all previous cross-section valuation models whose
growth variables were represented by a constant growth variable. We
have taken the view that since the trend of earnings or indeed any
other variable is likely to chaﬁge with the passage of time, it may
be more realistic to assume that shareholders in evaluating their
shares do not look at some constant growth variable over the last
four, five or ten years but instead assume a changing growth varizble
or indeed changing values of other variables. It should be noted that
in order to pursue the objective of deriving moving trend and moving
average variables our firm data were observed from 1965 to 1971,

It is worth noting that although the effects of firm and time
variables have not really been dealt with explicitly and systematically
by previous valuation models, some authors have expressed concern over
the effect of certain unmeasurable variables on share valuation.

Thus Gordon has suggested that'when such firm effects are present,
there is the possibility that inclusion in the model of an

additional variable or that a different method of estimation wilil

229, Kuh and Meyer op. cit.
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improve the reliability of the parameter estimatesaio." Friend and
Puckett have been more emphatic on the use of an appropriate
statistical technique in a situation when "ﬁeasﬁrement of such
slippery concepts as subjective risk evaluation, profitability of
investment opportunities, sources of expected future financing, and
accounting differences is both difficult and subject to large error.
Indirect appreoaches thus seem particularly attractivé”an.

Thus although the direction and extent of biases is difficult
to identify in view of the effects of so many omitted variables, our
analysis of the importance of combining our cross-section and
time-series data, suggest that using such a technigue is desirable
in a valuation model. The importance of such a technique is furtﬁef
reinforced by the suggestions and comments of the aforementioned

economists.

230, M. Gordon, Financing and Valuation of the Corporation, pp. 153.

231, Friend and Puckett, Dividends and Stock Frices, pp. 665-665.
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1. Introduction.

In this chapter we present.éné interpret the statistical findings
derived from the empirical models cdeveloped in the previous chapter.
A11 the statistical results are obtained by application of an error
components model to combined cross-section and time-series data. 4s

-

lready stated, in order tc obtain unbiased results for the

monetary empirical models with net wealth as one of the independent

we have

o

varisbles, we will estimate this relationship in two sta; geS.
irst stage we will measure the relétionship between share prices
écross firm and over time and the variables which determine their
valueey Cn the basis of this relationship we will construct a new
share pr “ice variable for each firm which (multlpiled by the number of
shares of each firm) will be used for the second stage regressions.
Consequently the presentation and interpretation of share valuation

results will precede those of the demand for money resulis.

we have tested two similar valuation models. In the first model
expected earnings per share are proxied by growth in past share
prices, while in the second model growth is represented by

growth in earnings per share. In statistical form the emplrica
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where 1 = 1 .... K {cross sectional cbservations), t = 1 .e.. T
(time-series observations), ¥ is the yearly average share price,

DIV is 2 four-yezr moving sverase of dividends per share, GP is a
four-year movirg trend of rast average share prices, W5IZ is the
ratural log of total assets, BER aifour~y ar coefficient of variation
of the rate of return on capital employed, L is a four year
moving zverage of the ratio of senior securities to capital

s and G is a four year
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per snzre. a5 an initiel step we tested jointly all the five prime
variables in each model. Variables which had the wrong sign or were
statisticnlly insignificant at the five per cent level, were omitted
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results for the electrical engineering and retailing and distribution
industries are given below. The standard errors are shown in
111233

brackets below the parameters. 4 computed "t! 72 value above two is

significant at the five per cent level.

errirical model 1.

Number of observations 160 i.e., QO firms over 4 years, from

0224+14 . G7860DIV+1 . 6L3C8CGP+ 14, 58030105 1%4+0,01262BR-C . 42278L
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2. P = -85.752L47+14,97860DIV+1.67538GP+13,392251n512+0, 00924BR

(38.56756) (1.38342)  (0.27500) (3.34281)  (0.01549)
E® = 0.758

3. P = =83.94593+14.87270DIV+1.64873GP+13,778001nSI2~0.3%62719L
(37.40321)  (1.35441)  (0.27500) (3.38317)  (0.32825)
R - C.753 i

bo P = -BL,56600+14.886CDIV+1,67436GP+13. 5421010517

(38.58756)  (1.37497) (0.27500)  (3.34288)

|
E
i

b

Model 2
5. P = =128.68500+15.39140DIV+5,52280GE+20. 742201nSI2+0, 02631BR-1, 495521,
(47.40253) (1.76892) (1.550357) (k.22499)  (0.02583) (1.u803%1)

T2 = 0.705

6. P = -AO6.26400+15.3647ODIV+6.75085GE+1'6.'18780lnSIZ+OeO1676BR.

(49.58830) (1.85358)  (1.52893) (4.16922)  (0.02626)

R® = 0.695

7. P = =121.46700+415.32000DIV+5 . 42921GE+19.8720051%~1. 355461

- (49.58300) (1.76524)  (1.544837) (4.17473) (1.47260)

R - 0.701

8. P = ~104.49300+15.231800DIV+6,61864GE+16.102601nS1Z

(47.450242) (1.84883)  (1.51341)  (k.16712)

§2 = 0,683 .




Retailing and distribution 1ndusbrv, model 1.

Number of observations 180 i.e., 45 firms over 4 years from 1268

to 1971
1t P = ~68.10777+13.1601CDIV+2.00360GP+9.721781n51%+C, C625CBR+0. 33125 3L
(26.07681)  (0.89678) (0.15735) (2.16908) (0.05059) (0.21927)
B = 0.799
2 P = -63,66752+13 . 06LOCLIV+1,97799GP+9. 9641710 812+ 0, 064 38ER
(26.42861) (0.90983) (0.15814) (2.22223) (0.05089)
R = 0.796

3. P = -62.47133¢12.93430DTV+ 2. 000656P+ 9. 31719105 T2+ 0. 33127
(26.58947)  (0.88687) (0.1616%) (2.19403) (0.33273)

7 = 0.793%

by P = «58.,22100+12.5051001IV+1.96361GP+9, 6025610512
(26.60827)  (0.89269) {0.15738) (2.21882)

ﬁa = 05859

Model 2

5. P = ~72.,00886+13.853400IV+15,57830GE+11,089601n514+0., 0734338R-0, 07529L

(22.96968) (1.16403) (2.64665) (2.83900) (0.062760) (0.28252)

1%.8572CDTV+15. 551 CGZ+11.056001n517+0,07138R

(33.03029) (1.15979) (2.t4232)  (2.84116)  {0.06276)

/ - - TV 7~ 4= -
7o P o= -Gh,99500+13.093C0C0IVE5. 050002+ 10.813CC1n0 100, 0ocokL
7 -
- = a4 Ao 5 LhheaY (a Suass) -
(33.C0055) { 5394/) (“&*“#// (203000 \b°~«““1>
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s 2 =00
=67, 26656+13.588200TV+15.3

(1.13561)  (2.43822) (2.8

~
<

(33.12039)
.7

0

The final model to be selected for the esti

be based upon the magnitude of the coefficients of det

R standard errors of the regression ccefficients; and

observed signs.
to cons

reason why have cecided

equation biases

mation of share prices v

er

As we have stated in Chapter 3 the m

truct valuation models is

i1l
mination
the a priori

ain

thal we

‘want to avoid simultaneous which would have existed
had we uvsed a market determined net wealth as one of the indepencent

variables in a demand for money modgl. As a result we have gmployed
a two-stage least sguar nethod. vwhat we need are variables highly
correlated with ¥, otherwise the‘rggfession coefficient of net wealth
. e o7
in the second stage regression will have a large sampling variance 7.
Accordingly, for the purpose of estimating .a new wealth variable
for the second stage regressions, we must select those regression
ecuations which have the highest ccefficients of determination.
Bearing these points in mind we have selected equation 4 for the
electrical engineering industry and ecuation 4 for the retailing
industry in order to construct new share prices for the firms in
guestion. &s can be seen by locking at the equations presented above,
that is by cdmparing their coefficients of determinaticn, neither the
gearing nor the risk variables contribute significantly towords th

reduction of the variance of the dependent variable,
I
255, J. Jormston, Chapter 9.
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3. A brief interpretation of results.

According to the theoretical relationships predicted by our

valuation theory256 we shou’d expect both dividends and growth in
earnings to be positively related with share prices. Our empirical

findings are in accordance with the theoretical predictions. Both

coefficients have the right sign and in addition are highly

significant. Thus our theoretical predictions are empirically

‘

validated, for both components of return exert a positive and

ad

significant influence on share prices. We argued in Chapter 4 that
future growth in earnings may be reflected better in a growth
variable represented by growth in share prices, than by retained

-

earnings or growth in earnings per share. This seems to be borne

out in our statistical results at least as far as our two industries

237

are concerned « Given the sign magnitude and statistical

significance of the dividend coefficient we can say that dividends
play & great role in determining share prices. In both industries
dividends are the most superior variable explaining about 5% of

228

the variance of the dependent variable .« The importance of

dividends, vis-a-vis growth in earnings however measured may be

indicative of the investors' preference for dividends over uncertain

future earnings. Alternatively this relationship may indicate that

dividends act as a vehicle in conveying information about future

earnings. The fact remains however that shareholders are interested

236, See Chapter 4, Section k4.

237. In the sense that growth in share prices explains a greater
proportion of the variance of the dependent variable than
growth in earnings per share.

238, In fact our findings are in line with the findings of another
valuation study using British data. See G.R. Fisher, Some

factors Influencing Share Frices op. cit.




in both components of returns, that is dividends and expected growth
in earnings, but that the more certain dividends are much preferred
to uncertain expected incremental earnings.

According to our valuation model the size of the firm should be
positively related with share prices. Cur results for both
incdustries support our expectations in that the size variable exerts
a positive, independent influence on share prices. ihis variable may
act as a proxy for business risk, in the sense that the market may be
more confident in the future earnings of a large firm's assets than
in a small firm's assets.

Our theoretical constructs suggested a negative relationship
between the business risk variable and share prices. Our empirical
findings however show a positive but statistically insignificant
relationship. To the extent that our risk Variable has been
measured appropriately we can attribute our results to the fact, that
given the cbjective of stabilizing dividend distributions,
shareholders are not particularly concerned with the overall risk.

On the other hand this varisble may be redundant in the sense that,
within a group of firms belonging to the same risk class the risk
variable is a constant across firms. Alternatively if we assume that
the risk variable is purely random both across firms and over time,
ve would expect its effect to have been picked up by the cross-
sectional and time-series error components.

Our theoretical discussion on the effects of gearing on value
suggested three theoretical predictions. First, a no£ significantly
different from zero gearing regression coefficient would tend to

239

support the Miller and Modigliani view that changes in the

239. See Chapter 4.
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financial structure of a firm do not have any significant effect on
the value of shares. Second, positive and statistically significant
regression coefficient would tend to support the traditional view
that judicious use of gearing has a favourable impact upon share
values if the firm or a group of firms were operating below some
optimal capital structure. Third, a negative and statistically
significant gearing coefficient would tend to support the traditional
view in that firms were heavily geared, and hence adaitional debt
has an unfavourable influence on share values. Since our gearing
regression coefficients are all statistically insignificant we are
forced to say that our empirical results'tend to provide some support
for the Miller and Modigliani thesis. This finding may of course be
consistent with the traditional view in that a firm or a group of
firms were operating at an optimal range of financial mix over which
reasonable changes in debt do not have any significant influenée on
share valueauo. Our interpretation of the gearing coefficients must
240.> A more careful look at the regression coefficients reveals a
small But unfavourable effect of debt on share values, for the
electrical engineering industry. The opposite results have
been obtained for the retailing industry. Although the latter
is highly geared (average gearing ratio 18.4) in comparison to
the former (average gearing ratio 11.7) the fact that the
income stream of the retailing firms is less volatile than that
of the electrical engineering firms may explain the small but
favourable effect of debt on share values for the retailing
firms. This rationalization of our results is-based on the
grounds that the effect of debt on shareholders' wealth depends
on the degree of risk associated with income returns. The
lower the business risk in a particular industry the higher the

allowable level of senior securities in the industry's cavital
y I

structure.
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be treated with special circumspection. Apart from measurement and
statistical difficultiesahoa we do not really know whether the
favourable effect of debt on share values stems from tax savings, or
from the cheapness of the i;terest component in the average cost of
capital.

In general we can attribute the relétively better results for
the retailing industry to the fact that during the period examined the
market was more optimistic ‘about the performance of the retailing than

of the electrical engineering industry. It seems as though

shareholcders conceived of the retailing industry as a more homogeneous

- sector, whose dividends were more stable and whose expected earnings

were more certain, than those of the electrical engineering groupe.

As we have already mentioned, the electrical engiheering industry
consists of firms vulnerable to the business cycle, and thus ﬁith a
relatively unstable income stream. It may be recalled that the years
19638~1971 were characterised by economic stagnation and uncertainty,
which was largely a result of the balance of payments deficit and the
subsequent severe monetary and fiscal policies. One may therefore
expect that under these circumstances, shareholders expectations
regarding the future of these otherwise dynamic companies were bleak.
This may presumably be the reason why the growth variable was far
more important in the retailing than in the electrical engineering
group. In fact one would have expected the opposite results for an
industry which under normal circumstances should have had good growth
prospects. In fact uncertainty in future income returns may have

contributed to the great importance of dividends as opposed to the

2403+ See for instance: Barges, Weston and Wippernm op. cit.
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growth in earnings per sharezuqo

de think that we have good methodological points which enable us
to rely on our models in order to compute sharé values for the second
stage monetary regressions. These are the large size of observations,
our reliance upon theory in formulating the valuation models, the use
of a rectangular array of data and the utilization of an error
components model in order to take into account the éffects of excluded
variables, the high statistical significance of our regression
coefficients and the high value of the coefficients of determinstion.
Furthermore our interpretation of results indicated that most of the
a priori predictions have been vindicated empirically. These points
indicate that we can be reasonably confident that our computed
measure of net wealth is reasonably free of short-term randomness.
We cannot of course be absolutely certain that in the second stage
regression of money balances and computed net wealth and the
oprortunity cost of holding money, the independence assumption of the
disturbance term and the computed equity value will not be
contradicfed in reality. In our case though we may argue that
observed values of money will not be related to short-term equity
value, but to the expected, normal value of shares. As a result
observations of current money holdings will affect current share
prices but not observations of computed share prices. Hence the
independence between the disturbance term and computed share prices

is not contradicted.

241, One may have expected the growth variables to have been more
important, in view of their preferential tax treatment of

capital gains vis-a-vis dividend distributions.
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k. Presentation of statistical findings for the monetary

empirical models.

N

Our basic hypotheses under examination specified that differences
yr P

M
across firms and over time in nominal (M) or real money balances P

are functionally related to differences in
(a) the yield on treasury bills (r) and nominal (3) or real

S
sales T

(b) the difference between the yield on long-term corporate
debentures and loans (R) and the yield on treasury bills
Q
(r) and %

(c) the yield on long-term corporate debentures and loans (R) and

ﬂ, N . 'x’;\j .
computed nominzl («) or real eguity capital 5 and (a),
-~ .

5 v
(R), T and B
Below we present the statistical findings for the monetary eqguations.
242 . , . .
The standard errors are shown in brackets below the regression
coefficients. A computed 't' value above 2 is significant at the five

per cent level. All coefficients of determination have been adjusted

for degrees of freedom.

2Lk2, Standard errors of the constant terms are all statistically

insignificant and have thus been omitted.



(1)

(2)

(3)

(L)

(5)

- (6)

M

iz

M

M

i

Electrical engineering

2.97661 + 0.66366 r + 1.36538 5

(0.87387)  (0.32945)

141727 + 0.77676 r + 1.58895 g

(0.75u66)  (0.37190)

8.138%1 = 1.03068 (Ror) + 1.6286o§

(0.54588) (0.37294)

14,86657 - 0.97928 R + 2.70364 W

(1.18303)  (0.42313)

12.89137 « 0.97609 R + 2.98538 ;
(0.96260)  (0.42455)

13.77135 « 1.10131T R + 0.38L48 % + 2.56617 g

(0.97752)  (0.46980)  (0.63907)
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(8)

(9)

(10)

- (11)

(12)
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Retailing and distribution

=7.375271 + 1.26006 r + 2.22997 S

(0.54234)  (0.29306)

S

“7.84781 + 0.97321 r + 2.82193 =

(0.3902L)  (0.33481)

R - 0.530

1.19374 = 0,85858 (R-r) + 2.84758 §

(0.30924) - (0.33554)
R® = 0.542

= 3.60952 - 0.30090 R + 3.20667 W

(1.40719)  (0.17366)

e 0.713

=2

|2

%.19394 « 0.29131 R + 3.34861 -

}

o

(0.97523)  (0.18077)
7% = 0.7%0

{\.
2.83437 ~ 0.49052 R + 1.3774k % + 2.25017 %

(0.96261)  (0.23420)  (0.31231)

E° = 0.75%
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5. Interpretation of results.

Although the explanatory power of the electrical engineering
equations is rather low, the level of the explained variance in all
equations is sufficient to ;ield significant relationships at the five
per cent level. The explanatory power of the retailing equations is
quite satisfactory. OCn the basis of the coefficients of determination
statistical significance of regression coefficients,‘and the a priori
versus observed sipgns, our results indicate that the wealth adjustment
mocdels provide a better explanation of the demand for money by both
industries, than do the transactions models. The wealth models appear
to perform better not only in terms of the coefficients of
determiration, but also in terms of the interest rate which has the
right sign. As we can see the similarity of the parameters between
the equations expressed in nominal and real terms suggest thatvthe
R . , . . 2z :
demand for meney is homogeneous of degree one in prices « In other
words a one per cent increase in the retailing price index increases
the demand for nominal balances by one per cent, but leaves real
balances unaffected. This finding is of course in accordance with the
a priori expectations. We will now attempt to interpret our

statistical findings for the interest rates and the scale variables

separately.

243, In fact a 't' statistical test showed that there is no

significant difference between nominal and real cash

balances.
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6. 2LL

Interest rates .

All interest rates coefficients have either the wrong sign or
are statistically insignificant when they bear the right sign. Firstly,
in all wealth models, the yield on corporate bonds varies negatively
with money as predicted by our theory, but its coefficient is
insignificant at the five per cent level. In the case of transactions
models our empirical results are at variance with thela priori
expectations. Since our empirical results are not in accordance with
the a priori predictions of the transactions theory we will attempt to
rationalize our findings by resorting to alternative hypotheses. In

2hs

the first instance Duesenberry's theoretical conclusiogs regarding
the effect of short-term rate fluctuations on business money holdings
seem to have been validated by our results. As we stated in our

survey of monetary research based on aggregate time-series data; firms

may be insensitive to short-term interest rate changes because the

costs of managing their portfolio of securities are of a fixed nature.

It follows therefore that in the short-term firms will attempt to

~2lh, The reader is requested to bear in mind that our comments on the

interest rate coefficients hold true if the length of our
time-series is sufficient for the proper relationship between
money and interest rate to eﬁerge. As we argued earlier it
may be necessary to have long-time series data in order to
allqw the interest rate coefficients to capture the long-
term effects of rising interest rates i.e., new cash
management techniques, the effects of learning by doing,
sdjustments of payments and receipts etc.

245, Duesenberry op. cit. See also, Garvy and Blyn and

McGoudrick op. cite
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maintain a certain amount of money consistent with their cash
management techniques. Temporary changes in interest rates may not
induce firms to change their short-term financial investments
significantly. Conversely over long periods of time permanent
changes in interest rates may induce firms to be more economical in
the use of their cash balances and thus reduce their demand for
money. On the basis of this analysis we should expect a negative and
significant relationship bétween money balancés and interest rates
avgraged over long veriods. As a matter of fact our results are in
accordance with this hypothesis in the sense that interest rates
during the time period under examination i.e., 1968-1971 had not
changed significantly. OSecondly, a perverse sign between money
holdings and short-term interest rates, or the difference between

. : 246 C e
long and short-term interest rates , may be expected if money

26, We would like to mention in passing that although we had
expectéd a positive sign between money balances and the
difference between the yield in long-term corporate bonds and
the yield on Treasury bills, it might have been possible to
have expected a negative sign. This may be rationalized on
the grounds that the yield on long-term corporate debentures
and loansvmay reflect the average cost of capital for the
sectors in question. (See Chapter 3, section 3). If this is
so0, the greater the average cost of capital the smaller the
demand for money by business firms. Given that the yield on
long~term corporate debentures is greater than the yield on
Treasury bills, then the greater the difference between these
two rates the lower the demand for money. It follows therefore
that the results of ecuations (3) and (9) présented earlier are

in accordance with the predictions of this alternative hypothesis,
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holdings adjustments are of a cyclical nature. Thirdly, a non
significant relationship of the money holdings and the lending or
borrowing rate may be expected if the effect of higher lending rates
is completely offset by higher borrowing rates. Finally,
insignificant relationships between money holdings and interest rates
may be rationalized on the grounds that the effect of interest rates
is a rarndom time effect, which has been accounted fof by the time-
series error component. In fact omission of the interest varisbles
from the regressions did not appear to produce sigrificantly
different results than those reported here. Thus, giveﬁ both the
nature of our data and the conclusions of alternztive hypotheses it
is not suprising we have been unable to find any appreciable effects

between money holdings and interest rates.

7. Sales and net wealth coefficients.

‘The sales and net wealth coefficients for both industrial
sectors in all ‘equations are highly significant. For the electrical
engineering sector, the computed sales and net wealth elasticitieszq?
are 0,47 and 0.62 respectively. For the retailing and distribution
sectory the computed sales and net wealth elasticities are both 0.93

These estimated elasticities tell us the percentage change in money

balances for a 1% change in the independent variable, (in our case

247, It should be noted that elasticities of linear relationships are
not always useful because they depend on the initial position
we choose. The initial values chosen here, a?e the means of
the variables (expressed in nominal terms) of the samples
which may provide a reasonable initial position from which we

may consider small departures. See for instance, k.d. Heston),

pp. 150.
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sales and net wealth) given that the other independent variablese’&

remain constant. It would appear that for the electrical engineering
firms the estimated elasticities are less than one, while for the
retailing and distributionhfirms are approximately egual to 1249.
These results would suggest that cash balances for the electrical
engineering firms may grow less than in proportion to sales and net
wealth. The results for the retailing and distribution firms would
suggest that cash balances ‘may grow in proportion to sales and net
wealth. Within the context of the transactions approach to the demand
for money, rational cash management behaviour implies ailess than

—

. . . . . 250
proporticnal relationship between money holdings and transactions 7 .

248, e have not calculated the interest elasticities of money in
view of the insignificance and wrong signs of the interest
coefficients.

249.' This is confirmed by 't' statistical tests. In order to carry
out these tests, we calculated what values the regression
coefficients would have assumed if the elasticities were
equal to one.

250. Of course the precise assumptions upon which the simple square-

| root Baumol-Tcbin model is based, provides us with precise
estimates of the relevant éarameters. For instance, if we

take the logarithms of equation 5  in Chapter 2 i.e.,

1
2bwl |2 s . . .
C ={=—] 4 the coefficients of transactions and interest will
1 1 - : . .
be, > and -3 respectively. However, given the restrictive

assumptions of this model in conjunction with the different
conclusions of 6ther transactions models (see Chapter 2), it

is rather improbable that empirical results will be precisely
equal to these two numbers. However for the purpose of testing

for econmies of scale, economies of scale could exist as long
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A proportional or more than proportional relationship between these
variables is possible if firms are unable to practice systematically
and consistently cash-conserving financial transactions, because

of the existence of certain adverse factors.

As we argued in Chapter 1, one would have expected the relative
certainty of income streams of the retailing and distribution firms
to enable them to synchronise their receipts and expenditures closely,
and to engage in cash«consérving financial transactions. Conversely
the relatively less certain income streams of the electrical engineering
enéineering firms should have made it difficult for these firms to
engage in cash optimisation technigues. If that was so we would have
expected our regression results to show a less than proportional
relationship between money holdings and transactiéns (represented here
by sales or net wealth), for the retailing and distribution firms and
a proportional or more than proportional relationship for the
electrical enginéering firms. We have instead found a proportiona
relationship betwegn méney and the constraint variables for the
retailing and distribution firms, and a less than proportional
relationship for the electrical engineering firms. It would seem as
though the favourable effect of relative certainty of cash receipts
on the demand for money by.the retailing and distribution firms, may
have been offset by the unfavourable effect of cash decentralization
on optimal czsh balances. In Chapter 2 on discussing the effect of

decentralization on the demand for money by business firms, we

cash accounts, the greater the amount of money the organisation as a

Footnote 250 continued...
as the elasticity of money with respect to the constraint is

significantly less than one.
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whole must hold. In particular we showed that it may be possible

to find that average cash balances increase by more than in
rroportion to increases in transactions, becausé as the size of

firms grows the possible setting up of new branches may cause some
degree of suboptimisation of cash balances. We also noted that the
number of branches is a function both of the size and the nature of
the business of an organisation. A retailing firm méy have a greater
number of branches and thus separate cash accounts than an electrical
engineering firm of the same size. In addition the need by retailing
firms to keep a sizable amcunt of money for their daily numerous
transactions as well as their expenses on labour may exp}ain the
proportional relationship between money and the constraint variables.
On the other hand, electrical engineering firms, being highly capital
intensive have a strong incentive to economize on cash balances in
order to invest funds in capital projects.

-The transactions-wealth hypothesis states that both transactions
and net wealth'have an independent positive effect on money balances.
Our statistical findings equations 6 and 12 seem to substantiate the
theoretical conclusions., For the electrical engineering equations
real sales have a positive but insignificant effect on real cash
balances, when real net wealth appears in the equation. For the
retailing firms réal sales has a positive and significant effect on
real cash balances, when real net wealth appears in the egquation.
Although it is difficult to interpret these findings reaningfully in
view of the high correlation between real sales and nét wealth it
should be noted that the real wealth coefficients in equations &
aﬁd 11 are not very much different from those estimated in equations
6 and 12. From this it would appear that real net wealth has a far

more powerful effect on real money balances, than has real sales.
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We may therefore argue that there is some tentative evidence that
firms hold money in order to meet not only their transactions needs
but also their portfolio needs.

The poor results for the electrical engineering industry are
probably due to firm homogeneity especially with respect to the
vattern of receipts and expenditures and capital intgnsity‘ In 211
probability inclusion of a variable reflecting variability in
transactions would have improved the explanatdry power of our
equztions, especially those of the electricsl engineering industry.
Also a variable reflecting differences in capital intensity across
- firms would have improved our result5251o The more satisfactory
resulté provided by the wealth adjustment models may be attributed to
the use of an expected net wealth variable. As iS well known both in
theory and practice firms are faced with expected transactions and
wealth positions. It follows therefore that two variables are
required in order to capture the proper effect of the scale variable
on the demend for money by firms and indeed by households, These are

expected transactions or wealth as well as veriability in these

257. One cannot expect the effect of capital intensity on money
balances to be constant across firms within such an industry
as the eléctrical engineering. It is obvious that electrical
products of large firms are likely to be produced and sold
under different conditions. Firm heterogeneity, with respect
to different capital intensities or production.functions, will
affect the predictive power of the equations. This is likely
to be more important in the electrical engineering industry

than in the retailing and distribution industry.
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have not been able to utilize these variazbles
since our wealth variable is an estimated one
an expected variable. Thus by utilizing a

method we have been able to obtain some

measure of an expected wealth variable which although not completely

identical with its theoretical counterpart, it is nevertheless better

than the current measured sales variable.

8« Implications of our

-

. . . . 252
results and comparison with other studies > N

Our results imply that the amount of aggregation used for most

demand functions may be

elasticity with respect

rather high. The greater than unity money

.2
to the constraint found by Price's 23

aggregate time series model and the different results found by us in

conjunction with DeAlessi's

254

cross—-sectional findings of

approximately unitary elasticities for two industrial sectors,

suggests that the demand for money by firms should be approached

by dissagregating the corporate sector. The suspected differences

252. It should be noted that comparison between our work and

previous cross—sectional studies and time-series studies is

not entirely legitimate. OCur data, model specification,

statistical methods and estimation procedures are different

than those of earlier studies. In addition the majority of

empirical studies has used American data. In spite of these

differences comparison of our study with other studies will

assist us in evaluating our results more efficiently.

253, L.D. Price, op. cit.

254. L. Deilessi op. cit.



- 155 -

affecting money holdings between our two industrial sectors would
tend to suggest important bias in aggregation.. Deillessi's study
also provides tenuous support for our approach.' The results of his
relatively homogeneous group of firms i.e., breweries and distillers,
were more reliable than those of the group of firms containing more
than one industry classification i.e., the industrial section of the
London Stock Exchange lists.

The choice of statistical methods may be crucial for the

discovery of economies of scale‘in the corporate sector. As we
argued in Chapter 7, cash balances across firms may b¢ determined by
say sales, but this relationship is likely to vary across firms end
over time, depending on firm constant and time invariant variables.
If these usually non-quentifiable variables are not taken into account,
a regression eguation of money on sales will be misspecified in the
sense that the effects of these variables will incorrectly be
attributed to ﬁhe sales variable or indeed any other constraint
variable. These problems may be overcome if we combine the cross—
sectional and time series data, and apply an appropriate statistical
technique and estimation procedure. Although we are not able to
identify completely the degree and direction of biases which would
have occurred had we appliéd ordinary regression analysis to single
cross-sections, ordinary regression applied to the whole matrix of
data255 showed lower effects of scale vis-a-vis those obtained by
applying the error components model. All studies whose statistical
nodels allowed them to take into account the effect of excluded

. . 256
variables were able to report the existence of economies of scale™ .

255. i.e., combined cross-section and time series data.

256, e.g., Yogel and Maddala, Shapiro, Heston op. cit.

o
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On the other hand all those who applied ordinary regression techniques
to single cross-sections, found in general unitary elasticitie5257g

Our results also suggest that the choice of the scale variable
does not significantly affect the magnitude of elasticities. This

conclusion seems to be in line with the conclusions of several

. : . . 258
writers who considered several proxies for the scale variable o

This is not a surprising result since the variables éhosen (mainly
sales and assets) are highly correlated. However we like to offer
an alternative explanation which may be relevant fo our own approach.
As we have argued in Chapter 3 both theories i.es., transactions and

wealth adjustment, are quite similar in view of the fact that both

are dexterous modifications of the central choice theory. Although

they emphasize different constraint varial:wleszsg.a there is no
compelling reason why a demand for money model constrained bvaealth
should not reveal econcmies of scale. As we have seen the Baumol
simple square formulation implies importsnt economies of scale in the
demand for monéy by business firms. But findings of economies of
scale do not necessarily mean that the Baumol transactions model
performs better than the wealth adjustment models. Such behaviour

is also consistent with Friedman's conclusions that in the short-run,

257« e.gey Meltzér, D'Allessi, Whalen op. cit.

258. e.g., Yogel, lMaddala, Nadiri, Heston, Whalen op. cit.

259. Strictly speaking the main difference between these theories
lies witn the definition of the constraint vafiable.
Transactions models usually emphasize current transaé£ioﬁs,
while wealth adjustment models emphasize a long-term concept

i.e., expected wealth or permanent income.
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cash balances of firms vary less than proportionally to wealth or
permanent in'come'a The rationale of this conclusion is based on
Friedman's contention,lthat firms do not regard money as a shock
absorber. If money acted as a shock absorber, we should expect
unexpected receipts to be kept in the form of money and thus find
higher sales or wealth elasticities than those reported here. If on
the other hand unexpected‘receipts are kept in the férm of short-

term securities, or used in order to adjust inventories, trade credit
or 1iébilities, we should expect these assets or liabilities to act
as a means of absorbing unexpected receipts. Of course Friedman's26o
long-term results for the aggregate demand for money led, him to
conclude that in the long~term, money changes by more than in
proportion to permanent income. But as Meltzer261 has pointed out this
finding is ehiefly a result of the broad definition of money that
Friedman employed which raises the permanent income elasticity. Using
the same data, but a narrow definition of money Meltzer found that the
elasticity of money with respect to permanent income or wealth was
equal to one. It must of course be stressed that neither our data nor
our model specification enable us to derive purely short-term and
long~term elasticities. As we argued during the development of our
empirical models, our estimated relationships would tend to produce
intermediate run coefficients. Presumably long~term elasticities
would have been higher than those reported here. Strictly speaking

short-term and long~term elasticities can only be estimated with the

260. M, Friedman. The Demand for Yoney, Some Theoretical and

Empirical results, op. cit.

261. A.H. Meltzer. The Demand for Money, The Evidence From Time

Series op. cit.
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use of data based on relatively long-time series and a partial
adjustment model. However if we accept that our coefficients tend
to reflect intermediate term adjustments then our results are
consistent with both the transactions and wealth adjustment theories.
The reletively higher wealth elasticity vis-a~vis the sales
elasticity for the electrical engineering firms may be rationalised
on the grounds that our computed wealth variable is a long-~term
variable reflecting expected normal income of each firm as opposed
to the current sales variable. The higher elasticity for net wealth
is to be expected, since substitution of a long-term wealth variable
for a current measured one raises the value of the relevant
elasticity. As regards the similarity in the magnitude of the sales
and pet wealth elasticities for the retailing firms, it can be
explained on the grounds thét for firms whose sales follow a smooth
trend, changes in net wealth are proportional'to short~term changes
in cﬁrrent measured sales.,

Cur resulté hold important impliéations for monetary policy.
Firstly our findings for individual sectors reveal that there exist
distributional effects in the aggregate demand for money. Thus a
given change in sales or net wealth position of the electrical
engineering sector will have a smaller impact on the demand for money
than a change of equal magnitude iﬁ the sales or net wezlth position
of the retailing sector. It follows therefore that the greater is a
given real level of production, concentrated in economic sectors with
inelastic demands for money, the lower will be the demand for reszl
money for that particular level of income. Secondly the existence
of economies of scale in the demand for money by important ecoromic

sectors, indicates that monetary policy may be more powerful than if .

the demand for money varies in proportion, or more than in
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proportion to the level of income. +With a given distribution of
income and at a given interest rate, changes in the aggregate supply
of money will have, in conditions of unemployment, a far more
powerful effect on income ﬁhan if the demand for money was

proportional or more than proportional to the level of income.

9. Limitations of our study and implications for further research.

Aimong other things, we were chiefly concerned with the ability

of the transactions and wealth adjustment models in explaining the

op]

demand for money by business firms. However, if one wants to observe
the relationships postulated by our theories one must be able to
measure all the variables suggested by these theories. e have in
effect assumed that all firms within an industry are identical in
every reépect except in sales and wealth. As we have stated durin
the theoretical development of our models, both the hybrid
transactions model and the wealth adjustment model suggested more
variables than those we have eﬁperimented with, as being potentially
important in determining the demand for money by business firms.
Because of data limitations we were not able to measure transactions
costs, nor were we able to introduce a variable representing
variability in transactions. A&lso, as we argued in Chapter 8, section
Ly it may be guestionable whether balance sheet cash holdings
represent the theoretical variable advanced by transactions models.
This may be so because reported cash holdings are used not only for

- 262
. <
effecting transactions but also for other purposes . The

262. Nor can we be certain that our sales variable is identical to
its theoretical counterpart. Strictly speaking transactions
should be approximated by the volume of receipts to the cash

account. See for instance Z.L. Whalen, pp. 432.
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opportunity €ost of holding money has been assumed to be the same for
all firms in the same industry. This is clearly in accordance with
the Baumol formulation which is really applicabie if the opportunity
cost of hold&ng money is constant over all firms. However it may be
questionable whether the same interest rate should affect all firms
in a similar manner. One may argue that large firms are able to hold
a relatively larger amount of money, because the cosf of borrowing

to them is less than that of a smaller firm. This would call for the
construction of own'rates of opportunity costs as opposed to external
rates which are the same for all firms. By the same token we should,
if we could, construct own variables reflecting penalty §ostsn The
cash account should not include income earnings short-term assets.

As we have already stated some firms in the retailing industry have
included some short-term securities in their cash accounts. To the

cash

D

extent that the amount of short-term securities included in th
account was important the proper relationship between narrow money

and sales or wéalth has been obscured. In the wealth adjustment
models we had to proxy rates of return on balance sheet assets with
the yield on long-term corporate bonds. We did not use internal

rates of return for each firm, beczuse across firms, internal rates of
return must be correlated with net worth. It follows that even if we
were able to_derive meaningful measures of returns on assets included
in a firm's balance sheet, single equation models would have been
inappropriate in view of the simultaneous relationships prevailing
among the different assets and liabilities included in firms' balance
sheets. This would certainly call for extensive model building in
order to take into account the simultaneous relationships among
various balance sheet assets and liabilities. OCur time series should

have been longer if we had wanted to capture the effects of interest
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rates on money holdings. In addition it should be said that interest
rates during our period i.e., 1968-1971 did not change significently.
It follows therefore that if our analysis is undertaken again with
guarterly tiﬁe series and cross-sectional data covering the recent
important increases in interest rates i.e., 1972-1974, we may be able
to discover the proper theoretical relationship between interest
rates and money holdings. Given these‘limitations wé cannot really
maintain with great confidence that the wealth models are superior to
transaétions models, nor can we say that neither of the theories is
capable in explaining the demand for money by business firms. Although
ve were able to theorise at a firm level, it must be sta?ed that
because of data limitations the arguments contained in our functions
resembled those used by aggregate studies. It seems to us that if we
vwere able to utilize all the variables advanced by our theories and
use an approach to account for possible simultaneous relationship
betwéen the independent variables of the regression equations, we may
have been able to obfain better results than those obtained in this

thesis.
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CHAPTER 9

CCNCLUSICNS

Introduction.

The purpose of this final Chapter is two-fold. Section one is
concerned with a brief overview of the thesis, while section two

summarizes the results of our investigation.

1. A brief overview of the thesis.

We have attempted to shed some light on the ability of two
alternative monetary theories in explaining the demand fbr money by
business firms. We have also paid attention to the possible
existence of economies of scale in the demand for hclding cash
balances, the substitutability between moﬁey and other assets and to
whether there exists a transactions-wealth demand for money by
business firms: In addition we hypothesized that cash balances vary
not only across firms but also across industries. To this end we
selected two industrial sectors with the objective of obtaining a
reasonable degree of diversity regarding such factors as certainty of
income streams, capital intensity, trade credit and business
concentration. Our economic models were based upon the basic
principles of the transactions, the wealth adjustment and the
transactions-wealth adjustment theories.

For réasons conﬁected with simultaneous equation biases, we
decided to employ a two-stage least squares approach for the wealth
adjustment models. As a result we constructed a new wealth variable
for each firm from the first-stage regressions of share prices and
other variables. The thus constructed new wealth variable was used

for the second stage regressions. Our share valuation models were



based on the basic principles of valuation theory. Our statistical
findings enabled us to rely on our valuation medels in order to
compute new’share valués for the second stage wealth adjustment
monetary regressions.

Having questioned the validity of using single cross-section
regressibn techniques in both share valuation and demand for money
studies, we applied an error components model bo disaggregated
temporal-cross-sectional data, in contrast to all previous studies
which.used different statistical methods and estimation procedures.

Because of data limitations certain important variables had to
be omitted. In addition our brief time-series data and the relative
stability of interest rates during the time period under
investigation may have obscured the proper relationship between money
holdings and interest rates. We should also bear in mind thaf our
preliminary investigations of tﬁg functional form of monetary
equations showed that non-linear relationships might have been more
appropriate than either linear or 1ogari£hmic relationéhips. With
these limitations ih mind we can now proceed to summarise the

conclusions of our empirical investigation.

2. Summary of conclusions and implications.

The empirical findings of this study are based on combined time-
series and cross-sectional data of two industrial sectors. Given our
initial hypothesis that cash balances vary across industrial sectors
and the faét that it has been justified empirically, it is unlikely‘
that our results will have applicability to all industrial sectors.
Since our results suggest the existence of industrial differences in
cash holdings our approach of examining the demand for money for each

industrial sector separately has been empirically justified. Unless
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we can allow for the effect of industrial differences guantitatively,
the most effective approach to avoid biases in our results is to
disaggregate“the corporate sector, and examine sectoral demznd for
money functions. The suspe;ted industrial differences in conjunction
with our statistical findings and the different results cbtained by
others using aggregate data tend to suggest ‘important bias in
aggregation. It follows therefore that if the behaviour of separate
sectors is different, aggregation over all industrial and household
sectoré will conceal important information, and yield inaccurate
results. In addition our findings imply important distributional

- effects with important impacts on the effectiveness of monetary policy.

263

The poor results for the electrical engineering sector are

probably due to some degree of firm heterogeneity; The wealth models

263

provide a better description of the demand for money by our two
sectors than the transactions models. ¥We cannot of course reject the
ability of the transactions models to explain the monetary behaviour
of business firms in view of our inability to examine the effects of
certain variables suggested by these theories, as being important
determinants of the demand for money by business firms.

The better perforrance of the wealth functions can probably be
attributed to the fact that wealth in our case is an expected variable
as opposed to current measured or observed sales variables., Since
almost all theories speak in terms of an expected constraint
variable26q, a model whose empirical variables are good representatives

. v

of the theoretical variables is likely to perform better than a model

whose empirical variables cannot be said to rerresent the theoretical

263. In terms of the explanatory power of the equations.

264, Except the Baumol-Tobin theories.
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variables adequately. It follows therefore that our two-stage least
squares approach has been well justified. Firstly since net wealth
is an expecfed variable the independence betweeﬁ the disturbance term
and net wealth is likely to have been sustained. Secondly since
forecasted net wealth may be regarded as an expected long-term
variable it may be said to represent reasonably well its theoretical
counterpart. ¥e have some evidence that there is bofh a transactions
and wealth demand for money by our two industrial sectors. No strong
conclﬁsions can be offered in view of the high degree of correlation
between sales and net wealth.

We were not able to discover any important substitutional
effects between monéy holdings, and short-term interest rates or the
difference between the long and short-term rates. We have attempted
to rationalize these resulfs by resorting to theoretical predictions
offered by some other alternstive hypotheses. In particular we must
remember that qash optimizing practices are not necessarily affected
by short-term interest rate changes unless these are of a permanent
nature. This seems to be in line with the nature of our data in that
inperest rates did not change significantly over the time period
considered i.e. 1968-1971. Our results may have been different had
we extended our time series data to include the recent drastic
interest rate chaﬁges. The fact that the yield on corporate bonds
(although insignificant) had always the right sign, tenuously supports
our theory's prediction that money holdings and this opportunity cost
of holding money vary inversely. Alternatively this @ay be attributed
- to the observed fact that not all firms in our two industries held
short-~term securities, but instead relied on borrowing in order to

meet their cash requirements.
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The choice of statistical methods and estimation procedures
may be very important for the discovery of the appropriate
relationshiés. Allowance must be made for firmlconstant and time
invariant effects, otherwise any statistical findings will be
unreliable. OCn the basis of our results there is no evidence that
firms in either sector treated money as a luxury good.

The results for the electrical engineering firmé suggest that
these firms have utilized their ;ash balances intensively and
invesfed the excess cash in money substitutes and real assets. Thus
as sales, size and net wealth tend to increase there is a tendency
to substitute money for money substitutes and/or real assets. The
results for the retailing and distribution industry imply neither
economies nor diseconomies or scale265. This is probably due to the
nature of the business of tﬁese firms which makes cash optimizing
techniques difficult. These results also suggest that the choice of
the scale variable does not significantly affect the magnitude of
elasticities.

On the basis of our results it would appear that further research,
preferably based on quarterly data, should concentrate on developing
and testing demand for money models for each corporate sector.
Attempts should be made to 'develop variables reflecting expectations
in transactions and net wealth levels. Particular atterntion should be
paid to constructing variables reflecting variability in the above
mentioned Qariables. Some attention should be paid in constructing
opportunity costs specific to each firm but at the saﬁe time the
interrelationships between independent variables should be taken into
account. A variable reflecting differences in capital intensity

across firms would in all probability improve the explanatory power

of the equations.
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With these limitations in mind, we can claim to have shown
that demand for money functions constrained by an expected net wealth
variable provided a befter description of cash-management behaviour
than did demand for money functions constrained by a current

measured sales variable. We have also shown the importance of

sectoral as opposed to aggregate demand for money functions. In

addition, our analysis has shown that the choice of statistical
methods and estimation procedures may be crucial for the discovery

of econcmies of scale.

265. These conclusions must be treated with some caution. As we
reported in Chapter 7, the underlying data are not linearly
related over all ranges. It is therefore possible that
calculation of elasticities for individual firms or groups

of firms classified by size will not indicate a clear

variation in the elasticities over all ranges of data.
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