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CHAPTER I, INTRODUCTION AND HISTORILCAL BACKGROUND

Introduction and Purpose

The purpose of this study is to determine the demand for various
assets which compose the net wealth of the private sector. 'This chapter
provides a detailed statement of the problem to be studied and a
historical context within which this problem may be viewed. Chapter
II contains a discussion of the relevancy of the own rates of return to
the individual demand functions. In addition, a portfolio model derived
from these considerations is presented and two alternative specifications
of the model are discussed. Provided in Chapter III are the empirical
results obtained by estimating the demand functions under both specifi-
cations as well as results obtained by relaxing various assumptions

of the model. Finally, Chapter IV contains a summary and conclusions

of this study.
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recognized as having a direct or indirect affect upon any other economic
variable. Two important simultaneous developments in recent monetary
eccnomics which aid in assessing these effects are the role of wealth

in spending behavior and portfolio analysis. The former was a response
to the theoretical specification of the linkage between monetary and

value theory. An outgrowth of increased emphasis upon general equilibrium



analysis and econometric model-building, the latter appears to have been

accepted by both major '"schools" of monetary theory.

Wealtﬁ Effects

An investigation of the development of the theory expounding the
direct affect of wealth upon spending behavior leads to the literature
concerning the neutrality of money and dichotomization of the "real™
sector and financial sector. This procedure is inevitable due to the
synonymous usage by early writers of the terms real value of money and
wealth, Hence, the issues concerning the "veil of money" and the
separability of the "real" sector and financial sector, i.e., the
independent determination of the ''real' variables in the '"real" sector,
simultaneously became an issue of the assessment of direct wéalth effects
induced by changing monetary policy. For the purposes of this study,
a detailed description of the investigations surrounding both issues is
not necessary. An adequate summary of these investigations may be
found in Johnson (1962). Any summary of these debates would most 1
contain three stages; these are: (1) "Pigou effect;" (2) '"real balance
effect;” and (3) "outside" versus "inside' money.

After Keynes' (1936) attack upon the classical system of automatic
full-employment with flexible prices, several authors attempted to
hiis arguments by providing a mechanism consistent with classical
theory which integrated monetary and value theory. In other words, they
sought a mechanism through which money affected relative prices as well
as the absolute price level and which left the basic classical system

intact. Among the more important works of the early defenders are those



of Pigou (1943), Scitovszky (1940), and Haberler (1941). An outgrowth

of their work was the use of the "Pigou effect" to restore the internal
consistency of the classical system. The "Pigou effect” is the resulting
behavior of the addition of a liquid wealth asset to the saving function.
It was contended that this additional variable and the implied mechanism
was the answer to creating an integrated macroeconomic model. Although
these early investigations did not directly address themselves to the
role of wealth in influencing economic behavior (they spoke instead of
the role of the real value of money), these authors had introduced wealth
into the system in a new way. Wealth became the link between value and
monetary theory and thus earned more important consideration within

the theory of spending behavior.

When the neutrality debate continued much later, Metzler (1951)
argued that these early attempts may have succeeded at creating non-
dichotomization at the expense of still another important feature of
the classical system, The inclusion of the "Pigou effect" in order
to attack the problem of the inconsistency of saving and investment
produced a new breed of interest theory. Metzler claimed that the
Pigou=Scitovszky-Haberler formulations led to a theory of interest which
was unlike the polar extremes of either the Classicals or Keynmes.

This new version depended upon the way in which changes in the quantity
of money occurred. If the change occurred through open-market operations,
then a "monetary" theory of interest resulted; however, if the change
occurred without any offsetting changes in private holdings of other
asscts, then a "real" theory of interest resulted, i.e., non-neutral and

neutral monetary theory, respectively. Xt should be noted that the



direct affect of wealth, as subsequent writers pointed out and accepted,
in Metzler's open-market case depends upon a distributional affect which
is generally assumed negligible in most economic analysis.

Two monumental scholarly works followed these investigations; these
are the works of Patinkin (1954) concerning the role of '"real balances"
and Gurley and Shaw (1960) concerning the role of financial intermediaries.
Patinkin's attempts to integrate monetary and value theory were centered
upon the explicit introduction of "real balances," i.e., the real quantity
of money, into the demand for commodities. It was his contention that
classical theory could be reconstituted by noting the role "real
balances" played. Much of his work is devoted to systematic model
building in which he continually notes the conditions necessary for a
neutral mometary theory. Patinkin extended his analysis beyond the
commodity market and encompassed both the money and bond markets. His
extensions continued the general theme of noting the role of "real
balances."

Gurley and Shaw extended the analysis of neutrality to include
other types of financial instruments which they viewed as close
substitutes for money, e.g., savings and loans deposits. In attempting
to analyze assets of varying liquidity, a new technique of viewing the
liquid wealth component included in the demand for various assets was
developed. Gurley and Shaw spoke of what they termed '"outside'" and
"inside'" money and used these distinctions to assess the neutrality of
monetary policy. 'Outside'" money was defined as government debt which
is not directly or indirectly the liability of another individual within

the sector being considered. On the other hand, "inside" money was



defined as government debt which simultaneously represents the liability
of an individual internal to the sector. They concluded that neutrality
existed only in the case where wealth was defined as "inside" money

and nonneutral in several other cases.

The debate concerning the direct affect of wealth upon spending
behavior would appear to have resolved to one concerning the definition
of wealth itself. This is one of the important issues to which Warren
Smith (1970) addresses himself in an attempt to survey current issues
in monetary economics. Smith claims that analysis of the effect of
wealth in the portfolio adjustments of the private sector should contain
as net wealth of the sector only those assets which are not liabilities
of individuals within the sector. Defining "outside" money as claims
against the central government which take tne form of demand debt,

i.e., currency and deposit claims against the central bank, he considers
"outside" money an obvious inclusion within the net wealth of the public
sector. In his context, the public sector in a closed economy includes
households, businesses, and the banking system. Metzler's issue
concerning the wealth effects of open-market operations hinges upon

the way the public sector views government debt which is not demand
debt, e.g., interest-bearing debt of various maturities. That is,

the neutrality of the monetary sector hinges upon whether this sector
views the latter form of govermment debt as an asset with no concomitant
liability. Monetary disturbances will be neutral in the sense that
monetary policy has no direct wealth effects, i.e., ability to create
and destroy wealth through changes in "outside money, if interest-

bearing government debt is viewed as both an asset and liability.



If this form of debt represents only an asset then a non-neutral theory
is implied and changes in open-market operations have a direct wealth
affect as well as any induced portfolio adjustment affect. Smith
concludes that both forms of government debt should be included within
the definition of net wealth and that open-market operations do not
affect the nominal wealth holdings of the sector. While Smith is
willing to accept the inability of open-market operations to bring
about direct wealth effects through changing nominal wealth, he warns
that monetary policy may bring about important wealth effects via
interest rate changes. Declining interest rates, induced by
expansionary monetary policy, represent declining capitalization

rates applied to future income streams, hence, raising the real value
of wealth holdings. Therefore, Smith concludes that monetary policy
may have direct wealth effects. Since "inside" money, i.e., claims
against the private sector, does not meet his requirement for inclusion
within net wealth, no further considerations must be made with reference

to this asset.

Portfolio Analysis
The affect of wealth upon economic activity may be direct as
discussed above, but the inclusion of wealth as an important determinant
of spending behavior requires that the indirect affect of wealth also
be assessed. Portfolio analysis may be used to assess the effect of
the wealth adjustment process. The most striking similarities of
investigations concerning either the demand for money 6r the determination

of the relative prices of various assets occur due to the usage of



portfolio analysis. Unfortunately, all too often, the term portfolio
analysis has been used to distinguish between the Keynesian and neo-
classical theorists. Since Keynes introduced bonds as an alternative
to holding money, the analysis of the demand for money has continued to
assess the affect of various asset holdings upon this demand via
portfolio adjustments. Hence, the Keynesian followers have identified
themselves with portfolio analysis; however, neo-classical economists
or monetarists engage in portfolio analysis also.

While the usage of this technique of analysis produces many similar-
ities in these alternative "schools” of thought, the theoretical
implications differ as may be illustrated by reviewing the works of
the major authors of each approach, James Tobin and Milton Friedman,
respectively. Keynesian monetary theory expounded by Tobin (1965) and
earlier by James Duesenberry (1963) is an application of general
equilibrium theory to the determination of the relative prices (yields)
of various assets. Within this framework, both the process of
accumulating wealth and the form in which wealth is held must be

investigated. The separation of decisions involving accumulation

4

and allocation of %

£

ealth is a key behavioral assumption of this
approach. Accumulating wealth, i.e., saving, is viewed as primarily
determined by income. Allocation of wealth, assuming some form of
optimizing behavior, is a function of the various yields and risks
associated with the available assets. This theoretical approach to
portfolio analysis provides no "special" place for money within

equilibrium analysis. Emphasis is placed upon the substitution



effects of money as an alternative form of holding wealth. Within the
Keynesian framework, the demand for money is part of consumer theory.

On the other hand, monetarists view money as part of capital theory
and by emphasizing the income effect associated with the demand for
money, these economists have afforded money the central position in
analysis of economic activity. Milton Friedman is the primary author

' approach and has laid the theoretical foundation

of the monetarists
for this approach in his 1956 article and reiterated this approach

in a recent article (Friedman 1970). Friedman uses the quantity
theory of money as his starting point and moves from a transactions
version which emphasizes money as a means of payment to an income
version which emphasizes money as a temporary abode of purchasing
power. He argues that viewing money in the latter version leads to
stressing the desire to hold money as an asset and, hence, its
comparative usefulneéé as an asset, i.e., portfolio analysis. Viewing
wealth, in the broadest sense, as including all sources generating
income or income-in-kind, Friedman treats the demand for money as part
of capital theory. Thus, the demand for money by an ultimate wealth
holder is viewed in the same manner as the demand for any consumption
service. The demand for any asset becomes a function of three factors:
(1) wealth constraint; (2) the relative prices (yields) of alternative
assets; and (3) preferences of those holding wealth. Friedman's
approach varies from that of the Keynesians by including human capital
within the definition of wealth., Ultimately, his concern for the
comparative relevance of wealth and current incowe leads Friedman to

another innovation, i.e., permanent income. The monetarists position



can be summarized by noting: (1) the role interest rates play Lin
particular, the interest-inelastic demand for money]; (2) the importance
of permanent income; and (3) the broadened definition of wealth.
Although the monetarists designate money as the prime mover of economic
activity and focus attention upon this single asset, they engage in
portfolio analysis and this technique has produced many qualitative
similarities in empirical analyses.

Recently, Tobin has published two articles (Brainard and Tobin,
1968, and Tobin, 1969) in which he outlines a general equilibrium
approach to monetary economics as well as warns against certain pitfalls
encountered in financial model-building leading to qualitative errors
of specification. The major contribution of these recent articles is
the emphasis placed upon the explicit recognition of the interrelatedness
of the markets for various fimancial assets. Tobin argues that once
the array of assets held by a sector is determined, the entire list
of interest rates relevant to these assets must appear in the demand
function of each asset. Further, should the cross-effects of these
rates appear empirically insignificant, i.e., should a rate of return
appear insignificant in a demand equation other than its own, there
is no reason to omit any rate since the sum of the changes in demand
relative to the change in a particular rate is not zero but rather
equal in absolute terms to that of the own-effect. In other words,
the total effect of a particular interest rate change, summed over all
assets in the portfolio, must be zero. Also, he notes that the

inclusion of a rate of return in only one of the demand functions
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implicitly assumes that movements in that asset occur at the expense of
a residual asset whose demand function remains unspecified.

In reviewing the theoretical background concerning portfolio
analysis of the financial sector, it seems clear that Warren Smith
and James Tobin have provided a framework in which a model of the
public sector may be specified and empirically tested. This is the

problem which this study proposes to attack.

Empirical Investigations

Before specifying a particular model, it would appear helpful to
review empirical research which has taken place in this area even
though these attempts may have failed to meet either Smith's or
Tobin's requirements. An attempt to survey all of the empirical
evidence concerning the demand for money and the determination of the
relative prices of various assets is completely outside the scope of
this study. Two brief attempts of such a survey are contained in a
r (1949) and in an
the Bank of England (Goodhart and Crockett 1970). For the purposes
of this study three representative studies shall be reviewed: these
are the articles by Henry A. Latane ' (1954), Brunner and Meltzer
(1964), and Michael J. Hamburger (1966). A summary of these works is
presented in Appendix A. It should be noted that none of these
empirical works presents a model of the Smith-Tobin variety upon which
their empirical investigations hinge. Indeed Brunner and Meltzer

recognize the need for such a model by stating, "A more fundamental

issue bears on the formulation of higher level hypothesis explaining
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the characteristic occurence of money in asset portfolios."

However,
the general approach is to specify various forms of the demand for
money which the authors feel represent alternative formulations based
upon the two major schools of monetary economics.

H. A. Latane’ atteﬁpted to determine the relationship between the
proportion of nominal income held in cash balances and the interest
rate. Estimating linear equations (using both of the possible causal
orderings) by means of ordinary least squares, Latane’ concludes that
a joint estimating equation which is linear indicates that the proportion
of income held in cash balances is interest-inelastic, -.8. Latane’'s
early work is representative of attempts to associate the velocity of
money with a rate of interest.

Brunner and Meltzer represent those authors who attempt an
"exhaustive" approach, i.e., they attempt to estimate several forms
of demand for money equations which purport to represent the two
"schools" of thought. Three different specifications which are
presented include an interest rate, real non-human wealth, and output
prices. In addition two specifications include a proxy for the index
of human to non-human wealth. The remaining specification contains
a measure of uncertainty concerning credit market conditions. Each
demand formulation was presented as a linearized approximation of a
logarithmic money demand equation in order that it might be jointly
estimated with a linear supply of money function. The results from
the one-stage and two-stage least squares estimates reaffirm the
interest-inelastic demand for money. It is of interest to note the

wealth elasticity of the demand for money appears to be quite high
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under all specifications.

Hamburger moved a step closer to a Smith-Tobin approach by explicitly
introducing the relationship between money and other financial assets
into the demand for money. Hamburger attempted to resolve five issues
concerning the demand for money: (1) Do liquid assets correspond more
closely to the theoretical concept of money than other assets?; (2) What
rates of return represent the opportunity costs of holding money?;

(3) Which is a more important constraint income or wealth?; (4) How
quickly do households adjust their money balances to changes in returns
to assets?; and (5) Is the rate of adjustment the same for all independent
variables?. Several formulations of the demand for money were estimated
assuming that the function was linear in the logarithms. In order to
consider the adjustment process, the response of the household sector
to changes in returns to assets in their portfolio was assumed to
take the form of a distributed lag. Estimation of the parameters of

the model were obtained by adopting a technique developed by Nerlove
for estimating the adaptive expectations hypothesis. Due to multi-
collinearity, Hamburger expressed all formulations as first-difference
relationships. His empirical results, once again, confirm the
interest-inelasticity of the demand for money. Also, both the yield
on corporate bonds and equities play an important role in the deter-
mination of the demand for money. However, Hamburger's attempts to
assess the importance of income and wealth as constraints resulted in

finding that neither variable was statistically significant when added

as an explanatory variable.
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Combined with Appendix A, this brief account of empirical results

represents a large volume of empirical investigations concerning the

nature of the demand for money. These varied approaches suggest that

a systematic attempt to follow a Smith-Tobin model might provide many

insights into the problems encountered in financial model-building.
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CHAPTER II. THE MODEL

The model developed in this chapter reflects a Smith-Tobin portfolio
approach to the demand for financial assets. In particular, the model
constructed in this chapter is a portfolio analysis of the net wealth
of the private sector. It should be noted that the term private sector
signifies that this model explores the demand for financial assets on
behalf of households and businesses within a closed economy. Both Smith
and Tobin developed models of the public sector, i.e., their models
included the banking system as "individuals" within the sector. It
would appear more insight could be gained into the effects of monetary
policy if the banking sector was viewed separately, hence, this model
concentrates upon the private sector. Also, it should be noted that
the term financial assets is used to signify that the demand for capital
as explained below is not estimated. In accordance with Smith, the
net wealth of the private sector is defined to include only those
non-human assets of the sector which do not represent concomitant
liabilities to "individuals' within the sector. Once the portfolio of
assets has been investigated, the demands for the various assets are
stated in alternative forms which help illuminate the complexities
involved in empirical investigations.

Assuming the private sector exhibits some form of optimizing
behavior, the demand for a particular asset within its portfolio depends

upon the net non-human wealth which the sector possesses and the returns
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to the various assets.l Net non-human wealth of the private sector is
the summation of the various assets held by this sector; assume these
are: (1) money; (2) time deposits; (3) bonds; and (4) capital. Money
is defined as the summation of currency and demand deposits in the hands
of the non-banking public. Hence, any measure of net non-human wealth
must take into consideration the concomitant liability of loans from
the banking sector that may have been used to udd to this and/or some
other asset held by the private sector. Time deposits include only
those in the hands of the non-banking public, and bonds include all
forms of U. S. government debt held by the private sector. Capital is
the stock of non-human assets other than the financial assets already
mentioned; within this context, the purchase of shares of stock is

vieved as an intermediate step in the acquisition of capital., Net

lA complete statement of the optimizing behavior of the private
sector would require both an objective function and the constraints
upon achieving this objective. While this study has chosen to avoid
these problems in order to reduce the complexity of analyses and to
pruvide additional clarification to the behavior of more important
variables commonly investigated in financial models, nevertheless,
it would appear instructive to cenjecture as to the nature of these
functions. As suggested by Tobin, the objective function might be

stated in terms of the total return from these a558ts, €.8.,

n
TR = Z RR, A, where, TR

total return
gmp 11 RR

1 real rate of return to iEh asset
A, real holdings of itk asset

nowon

and the constraint in terms of the risk involved in holding a particular
asset. Obviously, if the various assets did not possess different risks,
individuals could maximize returns by holding only the asset with the
highest return., One way to express this constraint would be in terms

of the varilance of the yields upon the various assets. Another
constraint would be the net wealth of the sector. A more detailed
description of portfolio optimization and the demand functions which

can be derived from such analysis is provided in Appendix D.
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non-human wealth of the private sector may be stated as follows:
=M+ T + . + . -
W=M+T (Pb Bp) (Pk K) -L

where,
W = nominal net non-human wealth of the private sector

M = nominal currency plus demand deposits held by the non-banking
public

T = nominal time deposits held by the non-banking public

Pb = average market price of a U. S. government bond purchased
by the private sector

B_ = number of U. S. government bonds held by the private sector

Pk = average market price of a unit of capital held by the
private sector

K = number of units of capital held by the private sector

L = net indebtedness of the private sector to the banking sector
where the negative sign preceding L indicates that loans from the
banking sector represent a concomitant liability. If P represents

output prices then real neit non-human wealth may

W o_M T <l’. . ) <; )_L_

P T T\UF "B%)JFf(F K- -

Y Y Y
The Own Rates of Return

In order to investigate the wealth-adjustment process of this
portfolio, the rates of return to these various assets must be specified.
Each asset provides its holder with some form of return during the holding

period; assuming the private sector exhibits no '"money illusion,'" i.e.,
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the demand for any real asset varies in response only to real variables
and not to nominal values of these variables, the real rate of return of
each asset is relevant to portfolio adjustment decisions.

Money does not provide its holder with an actual income stream;
rather, it provides "income-in-kind," i.e., services rendered by
the liquid nature of money, Therefore, the returns to money increase
as the pumber of transactions and unforseen contingencies increase, i.e.,
Keynes' transaction and precautionary demand for money. The nominal
return from a unit of real money during the holding period may be

stated as follows:
i) Ry = £y )

where,

nominal rate of return from a unit of real money during
the holding period

f

Y = real GNP
and R, is positively related to¥. 8ince ithe analysis is concerned

with the real returns, it must be noted that the real return to money
during the holding period is decreased by inflation in the output
sector. The real return from a unit of real money during the holding
period may be stated as follows:

AP

i) Ry = £() - 5T
y

In this study, the formulation of any real rate of return, e.g.,
RRM, derived from a nominal rate of return to that asset is always

(footnote continued on next page)
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where,

RRM = real rate of return from a unit of real money during the
holding period

real GNP

rate of change in output prices

> ~<
_<"d I(rd
1}

and RRM is positively related to Y and negatively related to

[ >
<*°|<m

Returns to time deposits depend upon the current interest paid by
financial institutions on this form of wealth. Also, individuals may
hold time deposits in order to meet unforeseen contingencies, i.e.,
individuals may possess a precautionary demand for time deposits.
Therefore, the nominal return from a unit of real time deposits may

be stated as follows:

iii) RT = ft(Y) + L

where,
R. = nominal rate of return from a unit of real time daposits
T . X .
during the holding period
T, = nominal rate of interest paid upon time deposits

and RT is positively related to Y. Since rising output prices tend

P S a2

{footnote continued from previous page) expressed as an approximation.
Each real rate of return omits the cross-product of the nominal rate of
Ap
return and the rate of change in cutput prices, e.g., RM E:L . This
Y
component will always arise when calculating the purchasing power of an
asset with a fixed nominal income. Omission of this component is
consistent with other studies and recognizes that the term is ordinarily
so small as to imply that its effect is inconsiderable.
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to reduce the real return to time deposits during the holding period,

the real return to time deposits during this period may be stated as

follows:
Ap
1
iv) Ry =£.0) +r, - =
Y
where,

RRT = real rate of return from a unit of real time depeosits
during the holding period

and, again, RRT is positively related to both y. and LI while RRT is
AP

negatively related to FJL .
Y

In order to analyze the returns to bonds and capital, both can
be viewed as claims upon perpetual income streams. However, a bond
has a fixed nominal income stream, while a unit of capital has a
variable nominal income stream. This basic difference in the nature
of the income streams generated by these assets forces the real rate
of return from the two assets to possess different abilities to adjust to
the changing output market condition, i.e., the real rate of return to
capital will be said to "automatically" adjust to output market
conditions. Using the convention of representing all bonds as consols,
the fixed income stream of a bond is merely the periodic coupon return
of the bond. The nominal return from a unit of real bonds during the

holding period may be stated as follows:

RRT is only an approximation, see footnote 1, page 17.
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where,

RB = nominal rate of return from a unit of real bonds during the
holding period

r, = nominal rate of interest paid upon a bond
CR = coupon return
Pb = average market price of a bond

and RB is the discount rate which equates the income stream from the
bond to its market price. Assuming the coupon return to be one dollar,

the following equations may be easily derived:

(1) P =8$l/r,

$1/p
. =Y
(2) Pb/PY )
$1/P
(3) r, = —L
b Pb/RY

Equation 1 gtates tha ralat

etveen the mackel price of a bond
and its discounted income stream. This relationship is merely restated
in real terms in equation 2. Equation 3 defines the nominal rate of

return to a bond as a function of its real income stream and the real

value of the bond. Consider an increase in s this can occur only if

the real value of the income stream, $1/BY,increases relative to the
real value of the bond, Pb/RY. A bond has been defined as possessing
a fixed nominal income stream; hence, the real income stream cannot

vary independently of the real value of the bond. In other words, the

real income stream of the bond can change only if output prices change,
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but output price changes also affect the real value of the bond. Since
changes in the output sector cause proportionate changes in the real
value of both the income stream and the bond, T, will not reflect
changes in RY. (Bonds are said not to "automatically" adjust to
changes in the output sector.) Therefore, the nominal rate of return
to bonds may rise only if the real value of bonds fall due to a fall
in the nominal price of bonds. Thus, rising nominal rates of return
to bonds imply that bondholders are worse off since the real value of
bonds has fallen. Summarizing, the real return to a bondholder
depends not only upon the nominal rate of return but also upon the
rate of change in output prices and the rate of change in the nominal

rate of return. The real rate of return from a unit of real bonds

during the holding period may be stated as follows:

Arb efl 1
vi) =r - -
RRB b Ty BY
where,
= real rate of return from a unit of real bonds during the
holding period
Arb
< - rate of change of the nominal rate of return upon a bond
b

and RRB is positively related to Ty and negatively related to both

Ar AP,
—b and F;L .
r

b Y

Capital can be viewed as an homogeneous asset providing its holder

with a variable nominal income stream in perpetuity. The income stream

1RRB is only an approximation, see footnote 1, page 17.
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generated by a unit of capital depends upon the marginal physical
productivity of capital and the average level of output prices net of
depreciation. The nominal return from a unit of real capital during
the holding period may be stated as follows:

*
kP,

.. - = X
vii) RK T, Pk

where,

nominal rate of return to a unit of real capital during
the holding period

?‘-F

T, = “nominal" rate of interest received by a unit of capital

k = marginal physical productivity of capital (net of depreciation)
*

BY = average level of output prices net of depreciation

and RK is the discount rate which equates the income stream to the
market price, Pk' A series of equations similar to those derived for

bonds may also be derived for capital as follows:

ot
-~

kP
) p =—t
T
Kk
*
k P /P
(5) Pk/P = 7
‘D* - D
CAO UL L5 LY L'Y b
k
(6) r, = .
k Pk/PY

Equation 4 states the relationship between the market price of a unit
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of capital and its discounted income stream. This relationship is
merely restated in real terms in equation 5. Assuming R: = Py, equation
6 defines the "nominal" rate of return to capital as a function of the
marginal physical productivity of capital (net of depreciation) and the
real value of a unit of capital. Consider an increase in Tyo this can
occur only if the real valge of the income stream, k, rises relative

to the real value of a unit of capital, Pk/Ry. Unlike bonds, the
income stream from capital is not rigid, i.e., it may change independ-
ently of output prices. Therefore increases in L represent ambiguous
changes to the capital holder. If r, rises due to increases in the
real income stream, ﬁet productivity, then holders of capital are
better off. However, if L rises due to decreases in the real value
of a unit of capital, then they are worse off. Decreases in the

real value of a unit of capital, Pk/EY, may occur due to either
decreases in the market price of capital or increases in output

prices. In the latter case, the real income stream will be unaffected
unless the marginal physical productivity also changes. The "nominal"
rate of return will “automatically” adjust to output price changes;
hence, this rate of return is better named the real rate of return to
capital, Summarizing, the real return to capital depends solely upon
the real rate of return to capital and changes in this rate induced

by either changes in productivity or the market price of capital. The

real return from a unit of real capital during the holding period may

be stated as follows:
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- Ae, /P)
viii)  RRe = 1) + %? - PR§EY

where,

RRK = real rate of return to a unit of real capital during the
holding period

Ak

= = rate of change in the marginal physical productivity of
k . P
capital (net of depreciation)

A, /B )
—i—%i;x— = rate of change in the real value of a unit of capital
k'Y
. s . . L, Ak . . s
and RRK is positively related to "k an 7?, winile negatively related
AP, /P,)
to —K Y

WE . Assuming that productivity does not change during the
k'Y .

period of analysis then the real return from a unit of real capital
during the holding period becomes:
AR /)
ix) RK&=1'1 _..__l(_l._

™ In .

K X. 1x. .
K Y
The discussion of the returns to the assets contained in the
portfolio is not complete without a discussion of the return to loans
from the banking sector. As previously stated, the net indebtedness

af &L -3
ox

-~ rmam ) Sy 1 —_
LT Py

ate sector to the banring secior represenis & concomitant
liability which must be taken into comsideratiom in the calculation
of net non-human wealth of the private sector. Obviously, the return

to this liability is negative when viewed in context with the other

assets. The nominal return from a unit of real loans from the banking
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sector is fixed by contractual agreement over the holding period and

may be stated as follows:

x) RL = -1

where,

= nominal rate of return from a unit of real loans from the
banking sector

= rate of interest charged by banking system for borrowing

and RL is negatively related to Iy Since net debtors benefit from

inflation, the real return from a unit of real loans from the banking

sector during the holding period may be stated as follows:

APY

xi) RRL = E;— - e

1

Portfolio Model
ing the above considerations, a portfoiio model of the net
non-human wealth of the private sector may be stated in terms of the
demand equations for these various assets. Utilizing Tobin's warning

5 9f,
concerning cross-effects, i.e., I — = 0, where fi represents the
1=1 3%

.th . , .
demand for the 15— asset, then the entire list of relevant interest
rates should appear in each demand function. Even if the cross-effects
should appear insignificant empirically, an interest rate should not be

omitted since the sum of the cross-effects are equal in absolute terms

RRL is an approximation, see footnote 1, page 17.
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of the own-effect. This is true for all variables
the demand functions with the exception of net non-human
of the asset changes brought about by a change in net
5 3f,
must equal one, i.e., iélsﬁl = 1. Also, the asset

stated in real terms are homogeneous of degree zero

and nominal wealth.

The Portfolio with Income

The real demand for the assets defined above may be stated as

follows:

la.

2a.

3a.

4a.,

Md AP Arb A(Pk/Ry) W
P B0 g s r T e T e Ty )
Y Y b k'y Y
Td AP Arb A(Pklky) . )
— =1f (Y: s T, X, s T s Ty 3
P k> P /P L’ P
PY 2 Y £’ b’y k/Y Y
., .d - P,
(R k’b) AP ﬂrb Q(Yk_/l’ ) W
—L22 - ¢y X oy, — r )
3 b 3 b H 3 b b
PY 3 PY £’ b’ ry k Pk/PY L PY
(k. )¢ AP Ar AR /P )
k = f (Y, y Ty Ty b: r Pk/PY ’ rL’ ‘%_ )
RY 4 BY t’ b 28 k K/ By Y
5a Li = f_(y ﬁﬁi T, g’ r A(Pk/BY) r, T )
. - 3 ) 3 H 3 H ’ H
RY 5 PY t b rb k Pk/PY L PY

and for each fi’ i=l, ..., 5, the quantity demanded is positively

related to those components of its own real rate of return which tend

to increase this rate and negatively related to those components which
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tend to reduce the own real rate. The opposite results are expected
in regard to other real rates. Assuming that all these asset demands

. . . 1 . .
are linear in logarithms,” the above equations may be rewritten as follows:

- .
. = ()
1b. 1n P In % +-a11n‘v +'d21n 7 + a3ln r,
\ y (t-1)
T
+-a41n Iy +-a51n —b(t) + a61n rk
b (t-1)
(Pk/P )(t) W
+ 0171n '(P_/-g_)- + otsln T + 0191n T
k'y 7 (e-1) Y
7d W
2b, 1n§r =1nBO +Bllny + . . . +591nir
Y .
d
(BP)
—2Db _ + w_
3b. 1In P 1np,0 +p,11n'\( + . . p.91nP
y
& ) y
4b. 1n —3 =1n Mo +'I]11ny + . . +T]91n N
Y Y
i u
5b. ln';- = 1n )\0 +7\11n'y + . . +}\91n-f;-
Y

*In order to avoid quite restrictive assumptions, i.e., average
relationships change but marginal relationships do not, about the
nature of the demands for assets, the log-linear functional form was
chosen for all equations. This functional form allows immediate
comparisons between the results of this study and the majority of
empirical evidence collected in this area. In other werds, the
estimates of the coefficients of the independent variables represent
elasticities which are assumed to be constant throughout the range
of a given demand function. Most empirical evidence in this area
consists of reporting and comparing such elasticities.
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Since the log-linear form has been chosen for all demand functions,

substitutions must be made for all rates of change. That is,

APl Arb A(Pk/P )

P r
may be replaced by - (t) ’ b (t) , and

> , and
Yo "ilFy Y (t-1) b (t-1)
®, /7)) |
(pk/p ) () | This is necessary due to the possibility that no
k' 'y (t-1)

change and/or a negative change might occur over a given period,
hence, it would be impossible to take the logarithms of such changes.
At any point in time, portfolio equilibrium requires that the demand

for each asset be equal to the observed supply of each asset, which

may be stated as follows:

6. M =M
7. =1
g. Bd=3"

P P

A P
9. x*=¢°
10. 18=18

where the "s" indicates the observed supply. The demand for the
various assetc can be estimated by substituting the appropriate demand
function into the equilibrium condition. (Although this method was
chosen in order to only necessitate the use of ordinary-least-squares
regression, it is recognized that the system is simultaneous.)
However, it should be noted that only four of these equilibrium

conditions need be satisfied in order that all markets be in equilibrium.
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In other words, it is only necessary to estimate the demands for any
four assets, if any four markets are in equilibrium the fifth must
necessarily be in equilibrium due to their sum being defined as total
net non-human wealth of the private sector. Also, it should be noted
that several "changes" in components of the real rates of return appear
in each demand function. Since the above analysis represents a stock
equilibrium, these "changes" must be given an interpretation consistent
with this form of analysis. The convention adopted by this study is

to interpret ''changes" as expected or anticipated changes that might
occur during the holding period. Hence, the'appropriate real returns

in the analysis are those calculated upon the basis of these expectatioms

and perceived to be "correct."

The Portfolio without Income
Recalling the remarks concerning the real rates of return to the

various assets, a slight revision of the above model may provide

additional insight. An important methodological problem h

[}

introduced into the above analysis. Namely, considering the rela-
tionships among wealth, interest, and income, should all three be
simultaneously included as independent variables within the same
function? In other words, '"the' interest rate may be viewed as the
iscount rate which equates the flow of income to the stock of wealth.
If wealth and interest are key explanatory variables within a function,
should income also appear as an independent variable? Because of
these considerations and the fact that income enters the model only as

a proxy for a real rate of return, it seems advisable to reformulate
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the above demand equations omitting income as an explanatory variable.

d P
le. 1n %— = 1In ao + alln 2 (t) + azln r
Y vy (t-1)
b o
+ aaln ry +-a41n ;h(t) +0151n I,
b(t-1)
®, /),
+aln Ek_/pl?(t) talnr +agln ‘;——
k' "y’ (t-1) Y
d P
2¢. In = =1np, +p. 10 L)+ L. 4p i
P 0 1P 8 P
Y y (t-1) %
d
(B.P,) P
3c. 1In Pb = 1np.0+p,11n~r¥'(t) + .., +p.81n'¥,—
Y vy (t-1) Y
K Pk)d _]_Px_(t) W
bee In—p—— = a7, *'ﬂlln ) + ... +'ﬂ81n R
\ y (e-1) Y
L P (t) W
5¢. ln = = 1n ). +A,ln =- + ... +rln =
P 0 1P g P
% y (t-1)

Empirical results from estimating both portfolio formulations will

be presented in the next chapter.

Expectations and Distributed Lags
Evidence regarding the formulation of expectations regarding the
performance of economic variables appears quite sparse. Anticipated
"changes" in economic variables are probably influenced by: (1) the
immediate past performance of this variable; (2) the historical
behavior of this variable; (3) the error-learning process in which

individuals engage; and (4) the imstitutional changes which occur
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during the expectation formulating period. An attempt to capture these
various influences leads most authors to formulating expected variables

as weighted averages of past values of the variable, e.g.,

X* = : o, X
e~ 2 %%
1—
Where,
*
X = expected value of X c,>0_> >0

0 1 * o e n-

This study adopts a polynomial distributed lag technique as.a

means of estimating expected values. The distributed lag technique
used was that proposed by Shirley Almon (1965), namely, the method

of Lagrange for polynomial interpolation combined with ordinary least
squares estimation technique. Relevant statistical and technical
aspects of the Almon technique are discussed in the appendix.

In order to implement this technique, a criterion for determining
the desired lag length to be used in conjunction with each lagged
independent variable must be accepted. Leonall Anderson (1969) has
proposed that the proper criterion should be the standard error of the
overall estimate of the reduced form. Obviously, this study does not
estimate a reduced form of a model. Therefore, this study adopted the
following criterion: assuming the lag length for a particular expected
variable should be the same in all demand functions, the desired lag
length can be found by minimizing the standard error of the overall
estimate of the lagged-variable's own demand function. An attempt was

also made to allow the lag structure to approach zero in latter
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quarters so that no additional explanation of the variance of the
dependent variable was lost.

Formulation of the equations to be estimated to include the
perceived real rates of return may be accomplished by incorporating

the lagged independent variables in the following form:

P %
%* *
Il. Ing =lna, +lny +n2® 4y
A y (t-1)
*
* r %*
tinr 4120 4in.
b(t-1)
®/R), ¥ 4
+ 1n ?§k7éts(t) + 1n . + In %—
k' "y’ (t-1) ¥
m,
% J
where * means expected, and In X, = 2 o.w.(i) In X, _ ., where
.t i=0 J ] J,t-

j=1, ..., 8. The weights are summed over the lag length of the independent
variable and the product of the o's and w(i) represent the pattern of
expectation formulation. ©Due to the serious serial correlation of
regression residuals encountered in initial estimations, an iterative

generalized-least-squares technique was adopted.
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CHAPTER III. EMPIRICAL RESULTS

Before examining the empirical results obtained from the estimates
of the portfolio models, it is necessary to state the criterion upon
which the results may be judged. Obviously, the number of correct a
priori signs or, more specifically, the number of significant coefficients
possessing correct a priori signs may provide a valid criterion.
However, judgments based solely upon such criteria might cause empirical
tests of portfolio results to be falsely accused of yielding dismal
results., The degree of aggregation and the number of non-observable
variables inherent in such tests may contribute greatly to such results.
Therefore, the above criteria may be amended to place emphasis upon
those demand equations within the portfolio whose estimation utilized
the most robust data, The above considerations lead to an emphasis
upon the demand for real money and the demand for real time deposits.
(It should be noted that this emphasis is consistent with the role that
these assets occupy in current issues in monetary economics.) Recalling
the comments in the preceding chapter concerning the number of equations
within the portfolio which must be estimated, the demand for capital
was not estimated. This equation was omitted due to its data exhibiting

the highest degree of aggregation and the lack of well defined capital

markets.

The Portfolio with Income
All four demand equations were fit utilizing a third degreé poly-

nomial in the estimation of the distributed lag function. The Almon
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technique for estimating distributed-lag weight structures does not
require the usual a priori assumption of a particular shape for the
weight structure. It requires only that the shape of the weight
structure can be approximated well by a polynomial of some specified
degree. Hence, the third degree polynomial was chosen after attempts
to use various other polynomials and lag lengths were rejected due to
loss of degrees of freedom or the additional computation costs. Since
each expected real return appears in all four equations, each expected
variable was restricted to the same lag length in all equations, i.e.,
if r# was restricted to a four period lag in one equation, it was
restricted to a four period lag in all four equations. In other words,
individuals within the private sector formulate expectations, e.g.,
lag length, concerning each real rate of return and they do not alter
this expected value depending upon which asset they are concentrating.
This does not restrict individuals within the sector to formulate all
expectations of various rates in the same way. Various lag lengths
as well as discrete lags allow for the formulation of expectations of
various rates to occur independently.

Arbitrary periods selected for the interpolation of the polynomial
lag structure which extended four quarters in the past were 0.0, 2.0,
3.0, and 4.0. For the eleven quarter lag, they were 0.0, 2.0, 4.0,
and 11.0., Although these lags were selected arbitrarily, in both
cases the last quarter in the lag was one of the selected periods.
This restriction provided program efficiency in the final computations.

Early attempts to estimate the importance of the rate of change

®/2) (o
in the real value of a unit of capital, 23-7313 » in the
kv (e-1)
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determination of the demand for these assets resulted in no additional

information as illustrated in Appendix C. In all equations, this

variable appears insignificant and the correct a priori sign occurs

only in the net indebtedness equation. Two possible explanations for

these results are: (1) the stockmarket provides a poor indicator for

changes in the real value of capital, much of which is not represented

by stockmarket transactions, e.g., housing, and (2) portfolio decisions

are not influenced by changes in the real value of capital, especially

since there are no well-defined and organized capital markets. In

any case, it was deemed proper.to omit the rate of change of the

real value of capital as an explanatory variable within the portfolio.
Estimation of two expected variables using the above technique

resulted in additional information with the introduction of a discrete

lag. Both the nominal rate of return to capital and the rate of

interest charged by the banking system on loans perform better with

the introduction of a two and three period discrete lag respectively.

In both cases, the introduction of a discrete lag at the beginning of

the distributed lag function merely reflects the way in which imdividuals

within the privaie sector formulate expectations. A similar consideration

of expectations formulation, led to the introduction of the nominal

rate of return to bonds and real income as single period variables.

It appears that individuals within the private sector form return to

bonds expectations on the basis of the immediate past, i.e., the expected

nominal rate of return to bonds equals 2 (t-1). Income expectations

appear to encompass only the current value of real income. It should be

noted that real net wealth appears as a single current period variable



36

because it represents the constraint upon portfolio allocation and that
it is not an expected value.

As previously mentioned, it was necessary to use only two lag
lengths in estimating the distributed lag function. The following
variables were estimated utilizing the four period lag: the nominal

rate of return to capital, s the rate of change of the nominal rate

b (t)

of return to a bond, —

T ; the rate of interest charged by the
b (t-1)

banking system on loans, T3 and the rate of change in output prices,

. Only the nominal rate of interest paid on time deposits, X s

required the usage of the eleven period lag.

It should be noted that, with the exception of the nominal rate
of return to bonds, all market-determined prices and yields posgess a
short expectations formulation base. This base period, which coincides
with a one year period, appears to be too short to allow expectations
to be formulated concerning institutional changes. The nominal rate
of interest paid on time deposits was proxied by the ceiling rate
placed upon these accounts by the Federal Reserve System. Apparently,
individuals within the private sector observe more of the past when
the observed variable is institutionally-determined rather than
market-determined. This result may be more pronounced due to the
historical immobility of the ceiling rate.

Due to the serial correlation encountered, two iterations of the

generalized least-squares routine was employed. The results obtained

from estimating the demand equations within the portfolio with income



Table 3.1. Generalized-least-squares regression results for the demand for real
1949-1I through 1969-1IV

a
money,

Dependent Variable: 1n MS/P_Y

Independent

variables: In Ye

Coefficients: 204
(3.702)

Weights:

w(0)

w(l)

w(2)

w(3)

w(4)

w(5)

P g
*
In -JL(t) In r

%'(t-l)
-1,210 -.092
(-1.925) (-1.894)
.176 .028
( 1.662) ( .202)
141 .312
( 1.162) ( 2.124)
.312 .439
( 5.891) ( 2.117)
.372 442
( 2.691) ( 2.137)
.000 .356
( 2.285)
0212

( 2.770)

r %
In rb(t-l) In ;E(t) 1
b(t-1)
-.056 .200

(-4.844) ( 3.307)

0035
( .550)

.483
( 7.286)

.382
(11.852)

.099
( 1.572)

.000

*

n rk(t-z)

.126
( 7.450)

.272
( 6.356)

.270
( 8.856)

.264
(12.361)

.194
( 5.348)

.000

*
In r In —

L(t-3) PY ¢

-.075 442

(-2.589) (3.702)

«155
( .712)

.542
( 2.637)

.323
( 2.962)

-.019
( -.093)

.000



w(6) .043

( .769)
w(7) -.116
( -.857)
w(8) . -.233
(-1.190)
w(9) -.275
(-1.321)
w(10) -.208
(-1.389)
w(ll) .000

8¢

a_. X e s . . =2
Figures in parentheses are t-stat-istics, the intercept is .094, R

1.65, p = .700, and p’ = .455.

= ,765, Durbin-Watson =



Table 3.2.

1949-1 through 1969-IV

Generalized-least-squares regression results for the demand for real

time deposits,a

Dependent variable: 1n TS/EY
Independent by *
variables: 1n Y, 1n ﬁl(t)

Y (£-1)
Coefficients: .513 -2.367
(2.808) (-1.294)
Weights:
w(0) .130
( .764)
w(l) -.025
( -.088
w(2) .335
( 3.923)
w(3) 560
( 1.737)
w(4) . 000
w(5)

.931
( 6.876)

.143
( 3.573)

.113
( 5.248)

.096
( '!* .581)

.088
( 3.930)

.087
( 4.350)

.089
( 5.933)

In rb(t-l)

-.158
(-4.658)

iln -—

Th(t-1)
- 0206
(-1.160)
484

( 1.245)
-0118

( -.290)
.158

( .313)
476

( 1.375)
.000

In rk(t_z)
.082
( 1.743)
452
( 1.946)
L ] 108
( .641)
174
( 1.500)
.266

( 1.593)
.000

1 %

D YL (e-3)
-.038

( -.467)
.802

( .501)
1.786

( .519)
-.001

( = 0001)
-1.587
( - 0400)
.000

In %—
Yyt

1.486
(4.311)



w(6) .092

( 7.504)
w(7) .092
( 5.964)
w(8) .086
( 4.306)
w(9) .071
( 3.379)
w(10) .043
( 2.845)
w(ll) .000

aFigures in parentheses are t-statistics, the intercept is -1.913, R
1.54, p = .683, and p’ = .424,

2

= ,977, Durbin-Watson

0%



Table 3.3.
1949-1I through 1969-1IV

Generalized-~-least:~squares regression results for the demand for real bond holdings,a

Dependent variable: 1n Bz/EY

Independent P (t)* *
variables: 1n‘yt in ;x- In r ln Th(t-1)
Y(t-1)
Coefficients: -.284 -6.938 .035 -.023
(-1.200) (-2.947) ( .259) ( -.494)
Weights:
w(0) 145 -1.722
( 1.567) ( -.231)
w(l) 365 =450
( 4.571) ( -.208)
w(2) .328 .359
( 7.091) ( .272)
w(3) .162 .784
(1.966) ( .264)
w(s) .000 .907
( .267)
w(5) .806

( .278)

The)” * * W
In — In ¢ ln r In —
Th(t-1) k(t-2) L(t-3) PY ¢
-.148 -.211 -.226 .466
( -.607) (-4.184) (-2.603) (1.104)
.510 .043 422
( .616) ( .343) ( 1.373)
- .4’85 Y 127 .651
( -.354) ( 1.383) ( 2.067)
o145 379 .189
¢ .351) ( 6.079) ( 1.232)
u830 0451 -0262
( .815) ( 4.118) ( -.834)
.000 .000 .000



w(6)

w(7)

w(8)

w(9)

w(10)

w(ll)

.563

( .305)
.256

( .392)
-.034

( ~.042)
-.226

( ~.157)
“ 242

( ~.185)
.000

8Figures in parentheses are t-statistics, the intercept is 1.584, R

1.67, p =

.478, and p’ = .270.

2

= ,567, Durbin-Watson

(A



Table 3.4. Generalized-least-squares regression results for the demand for real loans,a

1949-1 through 1969-IV

Dependent variable: 1n L%/P

¥
Independent Ev(t)* %
variables: ln\!t In 3 in r, In rb(t-l)
Y (t-1)
Coefficients: 611 1.915 440 -.015
(4.339) (1.367) ( 4.784) ( .545)
Weights:
w(0) .304 «100
(1.691) ( 1.539)
w(l) .670 .087
(2.179) ( 2.808)
w(2) 248 .083
(2.758) ( 2.782)
w(3) =222 .087
(-.639) ( 2.506)
w(4) .000 .094
( 2.904)
w(5) .102

( 4.093)

T *
In —b(t)

Th(t-1)

-0202
(~-1.444)

.236
( 1.256)

<230
( 1.778)

282
( 3.006)

.252
( 2.149)

.00

1 L3
D Tr(e-2)
.062
( 1.893)
440
( 1.839)
.106
( .609)
.180
( 1.504)
274
( 1..503)
.000

1 *

" TL(t-3)
-0047

( —.805)
-.145

( -0142)
1.232

( .869)
472

( .923)
-0559

( -.474)
.000

in %—
Y ¢t

1.343
(5.200)



w(6) .108

( 5.755)
w(7) .108
( 5.034)
w(8) .101
( 3.567)
w(9) .082
( 2.713)
w(10) ) .g;z)
2.
w(ll) .000

A

aFigures in parentheses are t-statistics, the intercept is -2.301, §2 = .990, Durbin-Watson =

1.65,p = .606, and p /' = .357.
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are presented in Tables 3.1 to 3.4. All but six of the thirty-two estimated
coefficients possess the correct a priori sign. Eighteen coefficients
possessing the correct a priori sign are significant at the .05 level.

The most impressive results were obtained from the estimation of the
real demand for money. All the independent variables possess the correct
a priori sign and are statistically significant with the single exception
of the rate of return to capital. This extremely puzzling result is
compounded by the fact that the rate of return to capital appears to
be highly significant and that it also possesses an incorrect a priori
sign in the demand for real time deposits. One possible explanation
is that the proxy for the return to capital, i.e., earnings-price
ratio, may not adequately reflect the vector of rates of return to
capital. Excluding the possibility that this result is merely due to
the specific measure chosen, no plausible explanation suggests itself.

A striking feature of the real demand for money is the relative
ingensitivity to interest rates., While all rates of return appear to
be quite significant, the coefficients suggest that the real demand for
money is relatively unresponsive to changes in any single rate of
return, However, in order to compare these results with previcus
empirical investigations, it should be noted that the introduction of
a single rate of return into the demand for money is often justified
by contending that one rate of return represents the entire vector of
relevant rates. Hence, assuming that the relevant rates of return
tend to move together, any comparison of the interest-elasticity requires
that individual elasticities be summed, i.e., 2 one percent simultaneous

increase in the various returns composing the vector should be contrasted
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to a one percent change in the single rate of return which proxies such

a vector. This suggests that the elasticity coefficients for rates of
return to time deposits, bonds, and loans should be summed in order to
compare with previous results. Doing so, an interest-elasticity
coefficient of ~.223 results which easily falls into the range of

previous results. It should be noted that the rate of return to capital
was excluded from this summation. This was done not only in light

of the incorrect a priori sign but algo, because it was believed that this
return does not move together with those rates of return which represent
assets possessing a8 fixed nominal income stream.

Possibly the most interesting result of estimating the real demand
for money is the sensitivity of this demand to fluctuations in the rate
of return to bonds. Again, the relative responsiveness of the real
demand for money is small, However, the importance of the statistical
significance of the rate of change in the bond rate is twofold: (1) it
suggests a speculative motive for holding real money balances and (2) it
suggests an extrapolative expectations formulation. Considering that

the rate of chenge in the bond rate was statistically significant only
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speculative motive within the portfolio. Nevertheless, this may suggest
that models which specify the expected returns to assets as important
explanatory variables are more likely to encounter such a motive. The
negative sign of this coefficient suggests that individuals expect the
direction of recent past changes in rates of return will continue in

the future. That is, if the rate of return on bonds rises, it is

expected that it will continue to rise in the future. Therefore, changes
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in the rate of return to bonds are expected to produce capital iosses
when this rate of return rises and vice versa. These expectations
provide the motivation for speculation,

The real demand for money is more sensitive to changes in output
prices than to any other explanatory variable. A one percent change
in the change in output prices is accompanied by a 1.2 percent decreasé
in the demand for real money balances.

Both real income and real wealth appear as statistically significant
independent variables within the real demand for‘money function. While
the real demand for money appears to be twice as responsive to a one
percent change in real wealth than to a one percent change in real
income, the demand for real money balances appears to be relatively
unresponsive to either. Certainly, the elasticity coefficient of
real wealth, .442, does not suggest that the real demand for money is

linearly homogeneous in real wealth as some authors have hypothesized.

less impressive than those obtained by estimating the real demand for
money although the adjusted coefficient of determination, §2, suggests
that the model explains more of the variation in the real demand for

time deposits, i.e., ®2 = ,977 contrasted to K> = .765. While six

of the eight independent variables possess the ccrrect a priori sign

only four of these are statistically significant at the .05 level.

Three rates of return appear to be statistically significant. As
previously mentioned the rate of return to capital possesses an incorrect

a priori sign, but both the rate of return to bonds and the rate of

return to time deposits appear to be highly significant while possessing
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the correct a priori sign. As might be anticipated, the real demand for
time deposits is relatively highly responsive to the rate of return on
time deposits, i.e., elasticity coefficient of .93l. Also, the real
demand for time deposits is relatively unresponsive to the rate of return
upon bonds. The lack of statistical significance of the rate of chaﬁge
in the bond rate may suggest that tiﬁe deposits are not as liquid as
money balances and reinforce those arguments concerning the acceptance

of a narrow definition of money as ﬁroper in analysis of monetary
phenomenas.

Although the raté of interest charged by the banking system upon
loans appears to have the correct a priori sign, it may not be too
surprising to note that it is not statistically significant. It is quite
doubtful that the same individﬁals vwho acquire loans from the banking
sector hold a large share of the time deposits. In other words, it is
unlikely that an individual would borrow funds in order to place them
into some form of savings.

Indeed, it is more interesting to note the statistical insignificance
of the change in output prices. One possible explanation for the
statistical insignificance of the change in output prices rests with
the choice of the lag length of this particular independent variable.

Thg criteria for choosing the lag length relied upon viewing each return
within its own demand equation. However, the change in output prices is
a component of several real rates of return. Hence, the appropriate lag
length was chosen by viewing the change in output prices in all four
equations with primary emphasis being placed upon the demand for momey

equation. Therefore, the poor performance of this variable may be



49

contributed to the particular lag structure chosen rather than to its
explanatory ability.

Both real income and real wealth appear statistically significant
and possess the correct a priori sign. While both real income and wealth
appear to be quite significant, it is interesting to note the relative
responsiveness of the real demand for time deposits. The real demand
for time deposits appear to be more responsive to changes in income than
does the real demand for money. Furthermore, the real demand for time
deposits appears to be quite responsive to changes in real wealth, i.e.,
elasticity coefficient of 1.5,

The remaining demand equations, the real demand for bonds and the
real demand for loans, yield less impressive results in terms of the
number of significant variables when compared to the two previous
demand equations. Aside from the previously mentioned incorrect a
priori sign which accompanies the rate of return to capital in those
equationg just discussed, the mosgt disappeinting result is th
incorrect a priori sign attached to the rate df return to bonds in
its own equation. Only two signs appear a priori to be incorrect in
the real demand for bonds, including the rate of return to rime deposits.
Both, however, appear to be statistically insignificant. It can be
argued that the rate of return to bonds appears to possess the incorrect
sign in part due to the number of insignificant variables which appear
in this equation, Along with the aforementioned, the change in the bond
rate, real wealth, and real income appear statistically insignificant

although possessing the correct a priori sign.
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Indeed, the choice of the lag structure for the rate of return for
bonds as well as the change in this rate would seem dubious considering
their lack of significance within their own equation. Again, this judgment
was not made solely upon this single formulation. The criteria for
choosing the lag structure was modified to take into consideration several
alternative formulations and the overall performance of each independent
variable,

One cheerful note was the statistical significance of the rate of
return to capital which possesses the correct a priori sign in the
real demand for bonds. It is also interesting to note the extremely
high elasticity coefficient with respect to changes in output prices,
i.e., elasticity coefficient of 7.0. Again, this result may simply
reflect the poor performance of this entire équation.

Seven of the independent variables in the real demand for loans
possess the correct a priori sign, but only four of these appear
istically significant. Again, the difficulty encountered in
choosing the lag structure for the own rate may have attributed
to the insignificance of the rate of interest charged to individuals
for borrowing from the banking secitor. The imnsignificance of two
components of the real return to bonds may have been anticipated
as previously mentioned and tends to reinforce this explanation. Both
the rate of return to capital and the rate of return to time deposits
appear statistically significant and possess the correct a priori sign.
Again, the insignificance of the change in output prices may be due

to the lag structure chosen. Both real income and real wealth possess
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the correct a priori sign and are statistically significant. The real

demand for loans appears to be much more responsive to real wealth than

to real income.

The Portfolio withdut Income

Using the same procedure and lag structures as described above,
the four demand equations were estimated omitting real income as an
independent variable. The results obtained from estimating the
demand equations within a portfolio without income are presented in
Tables 3.5 to 3.8. All but five of the twenty-eight estimated
coefficients possess the correct a priori sign. Twelve coefficienis
possessing the correct a priori sign are significant at the .05 level.
Compared with the previous portfolio specification there was apparently
no loss of any additional information by omitting real income from
these equations. Only one sign changed (the rate of return to time
deposits in the real demand for bonds equation) and this variable
remained statistically insignificant. Four significant variables in
the portfolio with income became statistically insignificant with the
omission of real income.

Both the rate of return to time deposits and the change in output
prices became statistically insignificant in the real demand for money
equation., While all other significant coefficients remained in the
same order of magnitude, the elasticity coefficient for real wealth
increased from .442 to .684 and became highly significant. The rate of
return to capital became insignificant in both the real demand for time

deposits and for loans. Again, the same pattern of behavior was noted



Table 3.5. Generalized-leasi-squares regression results for the demand for real money,a

1949-1I through 1969-1V

Dependent variable: 1n Mslgv

Independent P * *
variables: 1n én(t) In rt
y(t-1)
Coefficients: -.968 -.031
(-1,401) ( -.672)
Veights:
w(0) .156 -.,088
( 1.018) ( -.168)
w(l) .017 .836
( .074) ( .728)
w(2) .322 1.239
( 4.205) ( .710)
w(3) .505 1.232
( 1.939) ( .712)
w(4) .000 .929
¢ .732)
w(5) 443

( .827)

in rb(t-l)

"0059
(-4.628)

r *
b(t) * *
In — In r In ¢
Th(t-1) k(t-2) L(t-3)
0267 0133 "'0089
( 4.123) ( 7.544) (-2.936)
.084 279 .163
( 1.620) ( 6.111) ( .790)
4b44 .278 454
( 9.215) ( 8.489) ( 2.578)
.358 .260 .319
(13.786) (11.382) ( 3.088)
.114 .183 . 064
( 2.250) ( 4.689) ( .347)
.000 .000 .000

lntg—
Y t

.684
( 6.841)



w(6) -.114

( -.317)
w(7) -.628
{ -.563)
w(8) -.986
( -.601)
w(9) -1.076
( -.615)
w(10) -.785
( -.623)
w(ll) .900

a_. . s s . . = .
Figures in parentheses are t-statistics, the intercept is .009, R2 = ,761, Durbin-Watson =

1.55, p = .659, and p’ = .441.
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Table 3.6.
1949-1 through 1969-IV

Generalized-least-squares regression results for the

demand for real time deposits,a

Dependent variable: 1n Ts/QY

Independent » *
variables: Inifl(t) In r*
'y (t-1)
Coefficients: -1.872 1.101
( ~.968) ( 8.099)
Weights:
w(0) .105 126
( .450) ( 3.555)
w(l) -.204 .100
( ~.369) ( 5.239)
w(2) .348 .088
(¢ 2.977) { &.632)
w(3) .751 .085
( 1.232) ( 4.170)
wi4) .000 .088
{ 4.870)
w(5) .094

{ 6.975)

In tb(t-l)

-.159
(-4.438)

In :h(t)*
Th(e-1)

-.063
( - 0347)

1.020
( .365)

~1.057
( -.263)

-.110
( -.079)

1.146
( .429)

.000

In o° n r 1n L
®Te(e-2) " TL(e-3) )
Y t
.081 -.074 2.029
( 1.586) ( -.837)  ( 7.061)
.478 478
( 1.842) ( .688)
.136 .839
¢ .795) ¢ .961)
.161 .161
( 1.241) C .463)
.225 -.479
( 1.291) ( -.481)
.000 .000



w(6) .094

( 9.098)
w(7) .100
( 7.218)
w(8) .095
( 5.219)
w(9) .078
( 4.107)
w(10) .048
( 3.465)
w(ll) .000

aFigures in parentheses are t-statistics, the intercept is -1.968, Kz = ,972, Durbin-Watson =

1.47, p =.655, and p’ = .496.

139



Table 3.7. Generalized-least-squares regression results for the demand for real bond holdings,a

1949-1 through 1969-1IV

Dependent variable: 1n B:/EY

Independent P %* %
variables: 1n i;y-(t) In r,
vy (t-1)

Coefficients: -1.000 -.047

(-2.979) ( -.405)
Weights:

w(0) .147 1.700
( 1.586) ( .432)

w(l) .381 473
( 4.697) ( .462)

w(2) 327 -.277
( 7.066) ( -.299)

w(3) 146 -.639
( 1.765) ( -.359)

w(4) .000 -.700
( -.361)

W(S) "'0545

( -.344)

In Ty 60 1)

-.015
( -.330)

'3240
(-1.029)

413
( .968)

-.160
( -.319)

.193
¢ .905)

.553
( 1.612)

.000

1 *
N Tr(e-2)

-.225
(-4.607)

.071
( .628)

.138
( 1.605)

364
( 6.406)

426
( 4.293)

.000

—
0 T (e-3)

-.201
(-2.409)

443
( 1.275)

.719
( 1.952)

.178
( 1.026)

- 0341
( - .934)

.000

(

1n§§-
¥ t

.095
.343)



w(6) -.264

( -.284)

w(7) .058
, (.189)

w(8) .332
( .515)

w(9) 472
( .475)

w(10) .390
( .458)

w(ll) .000

aFigures in parentheses are t-statistics, the intercept is 2.009, §2 = .575, Durbin-Watson =

1.70, o = .474, and p’ = .254.
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Table 3.8. Generalized-least-squares regression results for the demand for real 1oans,a

1949-1I through 1969-IV

Dependent variable: 1n L /PY

Independent P * *
variables: lniét(t) In r
v (t-1)

Coefficients: 2.416 .687

' ( 1.525) ( 5.812)
Weights:

w{0) .261 .070
( 1.935) ( 1.527)

w(l) .660 .069
( 2.609) ( 2.700)

w(2) 269 .076
( 3.993) ( 2.937)

W(s)’ "0190 0086
( "0686) ( 3.185)

w(s) .000 .099
( 4.179)

w(5) .110

( 6.366)

In rb(t-l)

-0012
( -.430)

r *
In —b(t)

(

(

(

(

{

Th(t-1)

- 0008
-.052)

.503
.056)

-.925
-.038)

<149
.033)

1.274
.063)

.000

1 * *
R Tp(e-2) 1M Tp(e-3)

.064
( 1.466)

430
( 1.727)

157
( .925)

.185
( 1.483)

.228
( 1.296)

.000

- 0434
( -.585)

-.366
( -0251)

.861
( .688)

583
( .801)

"0078
( -0083)

.000

W
1n P

Yy t

1.827
( 7.497)



w(6)

w(7)

w(8)

w(9)

w(l0)

w(ll)

.118
( 8.275)

.119
( 6.309)

.110
( 4.475)

.089
{ 3.466)

L 054
{( 2.877)

.000

aFigures in parentheses are t-statistics, the intercept is -1.359,
479,

1.64, p = .711, and p’

EZ

.968, Durbin-Watson
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in these two equations. Namely, all other significant coefficiengs
remained in the same order of magnitude, while the elasticity coefficient
for real weglth increased, from 1.486 to 2,029 and from 1.343 to 1.827
respectively. All of the significant coefficients in the real demand

for bonds also remained in the same order of magnitude except that the
elasticity coefficient for real wealth fell from .466 to .094.

It is interesting to note that if one takes the sum of the elasticity
coefficients of real income and real wealth in the portfolio with income,
these sums appear in the same order of magnitude as the elasticity
coefficients of real wealth in the portfolio without income. Con-
sidering the changes created by the omission of real income, the
evidence seems to strongly suggest that real wealth is properly the

sole constraint upon the portfolio.

The Demand for Real Money Balances

Using the same statistical procedures as described above, the real
demand for money was estimated without attempting to choose the lag
structures from the portfolio overview. In other words, the lag
structure for each independent variable was chosen upon the basis
of the standard error of the entire equation. While attempting to
minimize the standard error of the entire equation, Tobin's criteria
of the same '‘variables' appearing in ail equations was thus violated
and the expected returns formulated on the basis of a single equation.
Staying within the framework already presented, two estimations of the

real demand for money are reported, i.e., with and without real income.



Teble 3.9. Generalized-least-squares regression results for the demand for real money,a
1949-1I through 1969-IV

Dependent variable: 1n Msl P'Y

Independent P C * T *
v (t) * b(t) * * W
variables: In Y n =L Inr In r _ 1In — Inr In r In -
t Ev(t_l) t b(t-1) Ty (e-1) k(t-2) L(t-3) RY ¢
Coefficients: .238 -1.204 -.124 ~-.040 087 .142 -.093 453

(¢ 3.710) (-1.219) (-2.663) (-2.860) ( 1.200) ( 5.438) (-2.880) ( 3.652)

Weights:

w(O) 0277 -0046 -01]-4 0213 0247
( 1.662) ( -.350) ( -.511) (4.076) ( 1.303)
w(l) .315 .149 .674 214 466
( 2.695) ( 1.879) . ( 2.242) ( 5.562) ( 2.741)
w(2) 247 .240 457 .200 .277
( 4.133) ( 3.002) ( 4.107) ( 7.051) ( 2.921)
w(3) .132 .252 -.017 172 .011
( 1.193) ( 4.375) (-.075) (8.242) ( .060)
w(4) .029 .209 .000 .129 .000
( .212) ( 3.895) (¢ 3.524)
w(5) ,000 .137 .072
( 1.725) ( 1.866)
w(6) .059 .000
( .783)
w(7) .000

aFigures in parentheses are t-statistics, the intercept is .045, i? = ,700, Durbin-Watson =
1.687, p = .716, and p’ = .463.

19
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The results obtained by estimating the real demand for money with

real income as an independent variable are presented in Table 3.9.

In order to estimate the real demand for momey "in isolation,” it

was deemed necessary to alter the lag structures of three independent
variables. These were: (1) the change in output prices was increased
from a 4-to a 5-period lag; (2) the rate of return to time deposits
was decreased from ll- to a 7-period lag; and (3) the rate of return
to capital was increased from a 4- to a 6-period lag. All other
variables retained their previous structure and all variables
maintained any discrete lags stated above.

Compared with the real demand for money with real income as an
independent variable previously reported, the rate of return to
capital still appears as the only independent variable which possesses
an incorrect a priori sign. However, only five of these seven variables
exhibit statistical significance at the .05 level. Both the change
in output prices and the change in the rate of return to bonds are no
longer significant. The argument in favor of a speculative motive
for holding money is lost. No other significant differences are
noticed although the overall interest-elasticity, as computed by
summing the elasticity coefficients upon the rate of return to time
deposits, bonds, and loans, does increase slightly, i.e., from -.223
to -.257.

The results obtained by estimating the real demand for money
omitting real income as an independent variable are presented in
Table 3.10. Compared with the real demand for money without real

income previously reported, the rate of return to capital still appears



Table 3.10. Generalized-least-squares regression results for the demand for real money,a
1949-1 through 1969-1IV

Dependent variable: 1n M?/EY

Independent P * r *
variables: lniél(t) In r: In rb(t-l) In ;E(t) In r:(t_z) In r:(t_3) In %—
v (t-1) b(t-1) Y t
Coefficients: -1.143 -.067 -.033 .108 .156 -.117 .756
(-1.034) (-1.375 (-2.121) ( 1.325) ( 5.534) (-3.324) ( 7.277)
Weights:
W(O) o286 -0235 .031 -191 .281
( 1.410) ( -.665) ( .227) ( 3.724) ( 1.671)
w(l) .283 .148 .560 .184 344
¢ 2.297) ( .896) ( 2.893) ( 5.006) ( 2.527)
w(2) .227 .320 .384 .185 .260
( 2.991) ( 1.653) ( 5.557) ( 6.495) ¢ 3.089)
w(3) Jd44 .338 .024 .181 .116
( 1.181) ( 2.138) ( .133) ( 8.779) ( .754)
w(4) .060 .258 .000 .157 .000
( .412) ( 2.062) ( 4.517)
w(5) .000 .137 .102
( .831) ( 2.759)
w(6) .033 .000
( .203)
w(7) .000

aFigures in parentheses are t-stal:istics, the intercept is -.077, i? = ,649, Durbin-Watson =

1.603, p = .663, and p’ = .516.

£9
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as the only indepehdent variable which possesses an incorrect a priori
sign. However, only three of these six variables are statistically
significant at the .05 level. Again, the change in the bond rate is
no longer significant. Also, as exhibited in the previous results, the
elasticity coefficient for real wealth increased from .453 to .756.
This change represents approximately the summation of the elasticity
coefficients for real income and real wealth in the previous single
equation formulation.

These results provide some interesting comparisons of using
different specifications for estimation of the demand for financial
assets. In particular, these results demonstrate rather clearly that

a Smith-Tobin framework illuminates many pitfalls of financial model-

building.
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CHAPTER IV. SUMMARY AND CONCLUSIONS

For the past three decades, several economists have engaged in
theoretical and empirical attempts to clarify the nature of the demand
for money and the determination of the relative prices of fimancial
assets. While most of these attempts recognize the importance of
wealth as a constraint, the definition of wealth appropriate to such
analyses has often not been clearly delineated. This lack of clarity
concerning the constraint upon the portfolio of various assets, has
resulted in a lack of specification of the precise assets among which
the wealth is to be allocated. Therefore, the majority of evidence
presented in behalf of various specifications of the demand for money
consists of formulations of the demand for this single asset recognized
to be only one of the assets within the portfolio. The recognition of
the other assets within the portfolio has generally been provided by
considering a single rate of return as representative of a vector of
rates associated with the entire array of assets appropriate to the
portfolio. This study has reported evidence which purports to magnify
the importance of such a simplification.

Two specific conclusions can be drawn from this study: (1) aggregate
portfolio adjustments occur; and (2) specifications of the demand for
money within the specified portfolio context provide additional
information concerning the nature of the demand for money. Considering
the criteria presented in this study for judging the success of an

estimation of the demands for assets within a portfolio, it can be
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concluded that the attempt to estimate such demand functions was
successful. Also, the information provided by these estimations
strongly suggest that in the aggregate the private sector does indeed
allocate iés wealth among a portfolio of assets.

Specification of the demand for money within the context of the
portfolio of net non-human wealth of the private sector resulted in
many interesting observations concerning the nature of the demand for
money. First, it should be noted that all of the evidence supports
the theory of an interest-elastic demand for money, i.e., the demand
for money is responsive to the level of interest. The frequency with
which this proposition hés been demonstrated not only with regard
to the four estimations presented in this study but also, with few
exceptions in previous empirical research, would seem to leave little
doubt concerning this behavioral hypothesis.

Secondly, attempts to approximate the rate of return to the array
of assets with a single rate may be a more serious oversimplification
than often thought. When an overall view of the demands for the
assets within the portfolio is adopted, it is easily seen that the
eniire array of perceived asset returns appear significant only in
the demand for money. It is of interest to note, that compared to
other assets within the portfolio, money is the only asset which
provides its holder only with "income-in-kind." Possibly opportunity
costs become relatively more important if an asset has no immediately
visable return.

In any case, the specification of the demand for money within

a specific portfolio provides strong evidence for a speculative
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motive for holding money as well as some evidence for an extropolative

expectations formulation hypothesis. In general, no such evidence

was forthcoming from a single equation formulation. Finally, income

was found to provide no additional information.when wealth was included

ag an explanatory variable in the demands for financial assets. It

would appear that income becomes a redundant concept when both rates

of return and wealth are included within estimations of portfolio models.
This study would suggest several areas for continued research:

(1) the optimization process of portfolio adjustment; (2) disaggregated

portfolio models; (3) expectations formulation; and (4) portfolio

estimations of demands for assets within various sectors of the

economy. The model and procedure utilized in this paper should

provide a framework to resolve these issues.
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APPENDIX A. PREVIOUS EMPIRICAL RESULTS

1. Results presented by Latame’ (1954):

[

M _ 00795304

5T o+ .100418 (0LS)
R? = .011
% = 111.775 % - 7.233 (0LS)

Equations were fit utilizing data from 1919-52 excluding 1932,

1933, 1942, 1946, and 1947.

follows:

™
.

The series used were defined as

M: 1Is demand deposits adjusted plus currency in circulation

on mid-year call date.

Y: 1Is the gross national product.

r: Is the interest rate on high-grade long-term corporate

obligations.

at mean OSLS -.652 1.420 -.597 .66l

. Results presented hy Evunner and Meltzer {(1964);
T W/P Y/Y P R2 D-W
P y
linear -14.60% <245 . 104 389 77
regression TSLS ( -9.48) (5.80) (1.06)
elasticity | TSLS  -.577 1.813 .266
at mean 0S1LS -.526 1.711 354 .73
iinear -18.99% 201 -54.722  .347 .992 1.76
regression TSLS (-10.861) (5.14) (-4.05) (2.73)
elasticity | TSLS -.750 1,463 -.772  .644

1.57
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wW/P Y/Y P o R -
T / a / o y 1 D-W
3. 1linear -20.064 .186 -62.198 464 9,228 .992 1.80
regression (-8.54) (4.31) -(3.66) (2.81) (.97)
elasticity | TSLS -.793 1.354 -.876 .753 .02
at mean OSLS -.652 1.420 -.597 .661 -0 1.57
4. linear -18.296 .190 -52.306 436 4.632 .992 1.73
regression (-8.55) (4.64) (-3.32) (2.78) (.521)
elasticity | TSLS ~.723 1.383 -.738 .708 .011
at mean 0S1S -.652 1.420 -.597 .661 -0 1.57

Figures in parentheses are t-statistics, the dependent variable is Ml'
Estimates of the equations were derived from OSLS and TSLS for linear
approximation of several specifications of the demand for money.

The data utilized was from 1930-1959 and the series used were
defined as follows:

Ml: Is demand deposits adjusted plus currency outside banks.

r : Is the bond yield (long~term rate on U. S. Government
securities).

"UIS

Is an adjusted Goldsmith weasure of the public's tangible
a and non~human deflated according to an appropriate price
index,

Y . . .
§“: Is the ratio of current net income to Friedman's
P Ppermanent income.

P : TIs a deflator of net national product.

. d 1al product

0_: Is a moving three-year standard deviation of the bond
yield.

I11. Results presented by Hamburger (1966):

—k — -
1. W =-.0039 - .270 p + .81 ¥
(4.13) (1.22)
R% = .285, and DW = .87.
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2. n'fl’ = -.0006 - .160 E: - .130 E; - .08 T
(2.29) (3.16) (.117)
R% = .427, and DW = 1.74.
—k —% —% *
3. M =.0004 - .161 py - .165 py - .136 W,
(2.30) (2.62) (.88)
R% = .436, and DW = 1.84.
—k it — *
Go M =-.273 - 185 oy - L1246 pp + 253 W,
(2.64)  (2.95) (1.29)
R® = .432, and DW = 1.91.

Figures in parentheses are t-statistics. Estimates of the equations
as first-difference relationships were derived from OLS., The data
utilized was from 1952-1960 and the series used were defined as
follows:

Mlz Is the sum of currency plus demand deposits.

Pp: Is Moody's Aaa rate on long~term corporate bonds.

Pg: Is Moody's dividend yield.

Y': 1s disposable personal income measured in current prices.

Y : Is d;sposable personal income measured in real terms.

Wl: Is a measure of all asset components in dollars of
current market value.

WZ: Is the ratio of disposable personal income to personal
consumption expenditures.

The bar (—) indicates relative first difference and the asterisk

(*) indicates weighted average.
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APPENDIX B. FURTHER EMPIRICAL RESULTS



Table B.l. Generalized-least-squares regression results for the demand for real money,a
1949~1 through 1969-1IV

Dependent variable: 1n M° /P'Y'

Independent r * ,/p) *
variables: 1n 'Y* in r: in r: in —b(t) In r: In (?—kﬁ,y—)(t) In r: in %
Th(t-1) k% vy’ (e-1) ¥
Coefficients: .172 -.080 -.104 .382 .130 .169 -.006 458
(1.723) (-1.785) (-3.301) ( 2.739) ( 5.837) ( 1.405) ( -.153) (3.154)
Weights:
w(0) .820 .186 478 174 .101 .148 -3.781
(1.469) ( 1.182) ( 2.571) ( 3.378) ( 1.415) ( 1.678) ( -.145)
w(l) 455 .386 421 .334 .230 .294 -3.666
(1.281) ( 1.867) ( 4.731) ( 8.589) ( 5,161) ( 2.600) ( -.145)
w(2) .099 454 .219 .298 275 .302 -1.974
( .369) ( 1.783) ( 3.404) (14.602) ( 9.358) ( 3.204) ( -.137)
w(3) -.155 419 ~,002 . 164 <245 .221 .433
(-.517) (1.776) ( --.017) ( 4.753) ( 5.823) ( 5.915) ( .187)
w(4) -.219 311 =117 .031 .150 .101 2,696
(-.569) ( 1.886) (-1.036) ( .701) ( 2.909) ( 1.637) ( .161)
w(5) .000 .160 .000 .000 .000 -.008 3.952

( 2.243) ( -.073) - ( .156)



w(6) -.005
( -.065) (
w(7) -.155
( -.865)
w(8) -.258
(-1.053)
w(9) -.287
(-1.130)
w(10) -.211
(-1,171)
w(ll) . 000

-,058 3.340
-.554) ( .154)

.000 .000

aFigures in parentheses are t-statistics, the intercept is .147, ﬁ?

1.584, p = .552, and p’ = .471.

= ,874, Durbin-Watson

LL



Table B.2. Generalized-least-squates regression results for the demand for real time deposits,a
1949-1 through 1969-1IV

Dependent variable: 1n T%BY

Independent . r * (® /P ), *
variables: 1n Yk In r: In r: In ;h(t) In r: 1n.1557?17(t) In r: ln.%—
b(t-1) k' v (t-1) Y
Coefficients: 1.622 644 -.202 .106 -.116 -.180 -.264 .505
(6.715) ( 6.090) (-2.657) ( .308) (-2.172) ( -.622) (-3.035) (1l.416)
Weights:
w(0) .207 141 443 321 .196 -.031 .271
(1.773) ( 3.009) ( 1.922) ( .495) ¢ .969) ( -.112) ( 1.322)
w(l) .256 .114 .363 .360 .262 ~-.046 «253
(2.984) ( 3.971) ( 3.546) ( .935) ( 2.138) ( -.132) ( 2.208)
w(2) <245 .097 <204 .252 «253 .038 " .209
(3.546) ( 3.253) ( 2.439) ( 1.339) ( 3.000) ( .145) ( 1.848)
w(3) .189 .090 041 .091 .191 .167 .149
(3.303) ( 2.946) ( .335) ( .219) ( 1.641) ( 2.050) ( 1.728)
w(4) .102 .089 -.052 -.025 .099 .284 .086
(1.205) ( 3.460) ( -.400) ( -.051) ( .701) ( 1.399) ( 1.041)
w(5) .000 .091 .000 .000 .000 .332 .032

( 5.054) ( .944) ( .282)



w(6) .092 .256 -.000
( 6.069) ( .800) ( -.003)
w(7) .091 .000 .000
( 4.192)
w(8) .084
( 2.932)
w(9) .069
( 2.292)
w(10) . 042
( 1.931)
w(ll) .000
aFigures in parentheses are t-statistics, the intercept is -2.534, ﬁ? = .993, Durbin-Watson =

1.352, p = .487, and p’ = .463.

6L



Table B.3. Generalized-least-squares regression results for the demand for real bonds,a

1949-I through 1969-IV

5
Dependent variable: 1n Bp/g/

Independent
variables:

Coefficients:

Weights:
w(0)

w(l)

w(2)

w(3)

w(&)

w(5)

*
In vy

-0326
(- -824)

-.100
(-.071)

--711
(-0527)

-.116
(-.140)

. 7‘95
( .855)

1.131
( .802)

.000

1 *
nrt

.155
( 1.134)

.189
( .506)

.349
( 1.165)

401
( 1.009)

.368
( .915)

275
( .880)

<146
( .844)

1 %
1 rb

.167
( 1.328)

T *
In _b(t)

Th(t-1)

-2.008
(-3-047)

.225
( 3.596)

.285
{ 7.605)

«253
(10.114)

.168
( 4.597)

.070
( 1.599)

.000

.595
(¢ .709)

0097
( .225)

.010
( .025)

.113
( .296)

.184
( .410)

.000

in —k v-
(Pk/RY)
.556

( 1.171)
-.047

( -.225)
.057

( .461)
.148

( 1.914)
.216

( 3.356)
.246

( 2.540)
.229

( 1.852)

(t) In r*
(ce-1)
-.153
(-1.288)
.648
( .829)
.701
{ 1.386)
495
( 1.133)
.156
( .511)
-.190
( -.540)
-.416
( -.821)

In

_<'ﬂlﬂ

-.042
(-.065)



.006 .151 -.395

w(6)
( .049) ( 1.476) ( -.862)
w(7) -.120 .000 .000
( -.455)
w(8) -.208
( -.554)
w(9) -.234
( --587)
w(10) -.173
( -.600)
w(ll) .000
aFigures in parentheses are t-statistics, the intercept is 4.334, ﬁz = .623, Durbin-Watson =

1.582, p = .240, and p’ = .217.

18



Table B.4. Generalized-least-squares regression
1949-1 through 1969-IV

results for the demand for real loans,a

Dependent variable: 1n Ls/gr

Independent
variables:

Coefficients:

Weights:

w(0)

w(l)

w(2)

w(3)

w(4)

w(5)

L3
In vy

1.840
(12.331)

.140
( 2.270)

.247
( 5.439)

.267
( 7.313)

221
( 7.299)

.125
( 2.799)

.000

1 *
nrt

.183
2.688)

-.048
_.412)

.066
1.111)

.137
1.883)

.173
2.124)

.180
2.545)

.166
3.441)

1 *
n ry

-.077
(-1.658)

e 105
( “-282)

.197
( 1.309)

.340
( 2.459)

»344
( 1..803)

"224
( 1..172)

,000

Th(e)”
Tb(t-1)

In

-.094
( -.454)

.314
( .735)

.369
( 1.359)

.259
( 2.162)

.090
¢ .317)

-.032
( -.095)

.000

In T,

-.124
(-3.727)

.156
( 1.392)

272
( 4.036)

.276
( 5.964)

.199
( 3.062)

.092
( 1.168)

.000

®, /E,)

A
(Pk/RY)(t_l)

.062
( .344)
0041
( .113)
.116
( .455)
.170
( .855)
.199
( 1.557)
.200
( 1.142)
.170
( .666)

(t)* in *

Iy

-.084
(-1.520)
.506

( 1.126)
.046

¢ .192)
-.100

( -0344)
-.042

( “0191)
.109

( .696)
.240

( 1.012)

ln‘%—
Y

-.079
(-.363)



w(6) .137 .104 .241
( 4.194) ( .460) ( 1.006)
w(7) .099 .000 .000
( 2.107)
w(8) .060
( .889)
w(9) .026
( .352)
w(10) . 004
(¢ .067)
w(ll) .000
the intercept is -1.396, ® = .996, Durbin-Watson =

a,. . . .
Figures in parentheses are t-statistics,

1.878, p = .604, and p’

.381.

€8



84

APPENDIX C. AIMON LAG TECHNIQUE

In most studies, incorporation of a distributed-lag function merely
states the independent variable as a weighted sum of the past values of
the independent variable. Estimation of such a distributed-lag function
has, in general, relied upon the assumption of a geometrically decaying
weight structure. Im 1965, Shirley Almon introduced a technique for
estimating distributed-lag weight structures which does not require the
a priori assumption of a particular shape for the weight structure, but
instead requires that the weight structure be approximated well by &
polynomial of some specified degree.

In particular, the problem is to fit equations of the following

type:
S ml m2
(1) 1Y =lnoy+ § ;w, (i) In xl,t-i + .§ azwz(l) 1n xz,t-i +
i=0 i=0
m
n
ces + i_EG Q’nwn(l) 1n xn:t_i +ut

where the Y's and X's are observable and the «'s and w(i)'s must be
simultaneously estimated. This may be accomplished by using the
Lagrange polynomial interpolation method to estimate the distributed-lag
weight structures. Thus, it is assumed that the wj(i)'s are values of

polynomials of degree q in i (q < mj), i.e.,

4 h
(2) wj(i) = X jah i i=0, 1, ..., m

h=0 L

j=1’ 2’ 00.’ n.
Multiplying both sides of equation 2 by dj, the following result is

obtained:



85

q .
N .h =
=1, 2, ..., n.
Therefore, the coefficients of the 1n Xj £ei [i.e., ajwj(i)] are shown
3

to be values of polynomials of degree q in i.

At this point, suppose that the values of ajwj(ik) = jbk are known
for q+l values of i. In other words, it is assumed that o.w (11) = jbl’
a.w.(i,) = .b ooy O = oW .b ,.. Then th

Mitia) = Pys vees @uy(E) = by @ w (o) = by ¢

method of Lagrange may be employed in order to calculate all the
ajwj(i)'s as linear combinations of these known values as follows:
q+l
(4) ozjwj(i) =z ij(i) by i=0, 1, ..., m

k=1 J . h|
J=1, 2’ “l’ n’

where the ij(i)'s are values of the Lagrangian polynomial coefficients,

- 1’ sy m

s#k ]
(5) Yk(l) = +1 k=1’ 2’ seey q+1

M ¢,-1) =1, 2, ..., n.

g= a~ o

s#k

It is assumed throughout that the last period's weight is known to be

zero, i.e., wj(mj) = 0; hence, always using the last period as the q+l

known point, ajwj(mj) = jbmi = jbq+1 = 0, equation 4 reduces to the
following:
% (i) .b 0, 1
. . i = nY i . .= L m
(6) Q’JWJ(l) o1 'k 1 i’k 1=V, 4, ’ §

j=l, 2, veey M,
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Substituting eduation 6 into 1, the following results are obtained:

m
L ~q
s _ .
A A [k§1 F® p ]
m, a
i + LU
tE [15—-1 2@ P 1 %y vy
m
n g
o N
* iEO [kil nYk(l) nbk] In Xn,t-i by

and then rearranging terms,

q
8 InY =lna + I .b () 1n X

k=1, 2, ..cy q

j=1, 2, ..., n

nknt t
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Given values for the lag lemgths, mj, and for the degree of the polynomial,
q, then the ?A (Almon variables) can be calculated from empirical observa-
tions of Xj according to equation 9. Equation 10 can be fitted by means

of least squareslto yield estimates of In A and the jbk' Estimates of

the ajwj(i) may be obtained once estimates of the .bk are found and

substituted into equation 6. Also, since the sum of the weights are
m m

J J
assumed to be one, i.e., Z w.(i) =1, then £ o.w,(i) =c., j=1, 2, .c., n
i=0 J =0 43 ]

and it is relatively easy to calculate estimates of the «,.

The

a3 12
(11) VAR [ajwj(l)] = I [iYk(l)] VAR (jb

)
k=1 k

and

(12) R @) = z [i=0 j\yk(l)] VR (b,),

where VAR (jbk) is obtained in the usual manner. Computation of
VAR [wj(i)] is troublesome since the ratio of two mormally distributed
variates 1s not normally distributed. Therefore, the following formula

was used as an approximation:

3 . - . .2
VAR{aiwﬁ(l)]-Zwi(l) COV[aiwi(l),ai]+wi(1) VAR Qyj)

2
e’

j

(13) VAR [wj(i)] =
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APPENDIX D: PORTFOLIO DEMAND FUNCTIONS

The following assumptions are made in order to investigate an
individual's real demand for any asset other than money within the
portfolio: (1) The individual is a "price-taker," i.e., the real rates
of return to the various assets whether market-determined or institution-
ally-determined cannot be influenced by the actions of a single individual.
(A logical consequence of this assumption is that the individual is a

"risk-taker,"

i.e., risk associated with a particular asset as measured
by the standard deviation of the price of the asset does not alter with
the proportion of a particular asset held by an individual. That is,
if an individual cannot influence the price of an asset, then an
individual cannot influence price changes. This does not imply that an
individual dces not influence the total risk involved when choosing a
particular portfolio of assets. Indeed, it will be argued that an
individual seeks to manipulate both the total risk as well as the total
income received from his portfolio.) (2) Risk associated with a
particular asset remains constamnt in equilibrium,

While the second assumption must hold for all asseis, money was
exempted from the list due to the first assumption. Since the real return
to money is received only "in kind," the decision of an individual to hold
more real balances will be accompanied by a lower real rate of return to
money and visa versa. Also, to the extent that the real return to an
individual's real holdings of time deposits is influenced by income "in
kind," the decision of an individual to hold more of these deposits will

be accompanied by a lower real rate of return to this asset.
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Recalling the above discussion, consider an individual whose utility
function includes two arguments. These are: (1) real income derived

from the portfolio and (2) the income risk associated with the portfolio.

(1) U = U(TR,2) -g‘;—R > 0; —gg <0

where TR = total real income derived from the portfolio

Z

t

total income risk associated with the portfolio
The total real income derived from the portfolio depends upon the volume

of each asset held and the real rate of return associated with each asset.

(2) TR =TR[£fM,y), T, RR.., Bpr, KPK, RR, i, 'R.R.L]

3 TR OTR OIR
M,y) >0, £ M,y) >0,+= >0, >0, >0,
u y 3T RR, Eppb
3TR >0, 2R dTR QIR TR <0

b SvD > 0’ > O’ b
SRR, 3KP, SRR, oL 5@

where £(M,y) = contribution to the total income due to real money balances.

In accordance with the sbove, fm(ﬁ""’) >0 and fM (M,y) <O.

The total risk associated with a particular portfolio depends upon the

proportion of each asset held.

>0
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where the holdings of each asset are expressed as a proportion of the
total wealth.
Portfolio selection can be viewed as the process of maximizing

utility subject to a wealth constraint,

(4) W=M+T +BPb+KPK-L

where the net non-human wealth is viewed as the individual's constraint
upon utility maximizations. In order to find the constrained maximum,
the method of Lagrange undetermined multipliers will be utilized. From

equations 1, 2, 3, and 4, form the following problem:

Maximize U = U(TR,Z)

Subject to WeM+T+BER 4K - L.

Applying the method of Lagrange's multiplier gives

o U
@ Fo R aew +§ %G -0
W
.y ¥ _3U OIR_ A&l _
G S ome *Zgw it
W

%Y _ %y OorR_ ,%u % 1

S =
BDPb OTR BBPPb % B Pb W
=

) W

(iii) +A=0

3 ¥ _oU OTR 98U 9z 1 _
(V) 5. "SmRace. "% xoow TA=0
K K 3 K
W
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oY _oU JTR ,JUQZ 1 =
) L IRE T agL'“‘ 0
W
(vi)-a-‘¥'=w-M-T-BP-KP +L=0
o\ pb K

where ¥ = U(TR,Z) + A (W-M-T-B_P

o b-KPK+L) .

Solving equations (i) through (v) pairwise for -)\ and dividing, results

in the following:

U U 3Z 1
TR A
(vii) - =1
VT m, el
TR oT Z TW
%
U _ R , U021
TRE LI
W -
(Vlll) a] arR +aU az _!; = 1
'cﬁ&?b Xz BE, W
N

'{
N
0
T
[$]

The ten equations resulting from the pairwise solutions are the familiar
marginal conditions for utility maximization, i.e., the marginal utility
of the last dollar invested in each asset must be equal. More specifically,
equation (vi) states

hat +h
t<

Nnoom ~ 2 s R S |
—dasa e ke g

ility of income derived from
holding money plus the marginal disutility of risk associated with holding
money must be in a constant proportion to the marginal utility of income

derived from holding time deposits plus the marginal disutility of risk

associated with holding time deposits.
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Therefore, should the marginal utility of income derived from a
particular asset increase due to an increase in the real rate of return
to that asset, then the individual will acquire more of that asset until
this constant proportional relationship is restored. In terms of the
individual's real demand for the various assets, assuming the second
order conditions hold, the above conclusion can be stated by noting

the sign associated with eac

=

real return. That is,

M@ ) GG @@
1. ? = £, (RR, RR;, RRy, RR, RR , W)
R SN N O I SR CON )
2. %—= £ (RRﬁ, RR., RR;, RR ., RR;, W)

) ) B D
b
3. _Ei’__ = £,(RRy, RR;, RRy, RRy, RR, W)

@) G )G ® B
b T T (R Ry, R, Ry, B, W)

Y
M ® W ® e
S+ g7 £ Ry Ry, Ry, By, Ry, W)

where the subscript i refers to the arbitrary = individual. The

aggregate demand functions should possess the same signs since aggregation

M ML
merely takes place over all individuals, i.e., P X fi and assuming
Y iy

no aggregation problem exists. These signs are the a priori signs referred

to throughoui the text.
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APPENDIX E. SOURCES AND DESCRIPTION OF DATA

The following data were taken from the Federal Regerve Bulletin,

1951-1970. The series used were as follows:

M°: Is a quarterly series of daily averages of the seasonally
ad justed money supply. Equals demand deposits at all commercial banks
minus cash items in process of collection, minus federal reserve
float, plus coins and currency outside of the treasury, federal reserve
banks, and the vaults of the commercial banks. This series is in
current dollars.

GNP: The 'Gross National Product" or expenditures is the market
value of the output of goods and services produced by the nation's
economy, before deduction of depreciation charges and other allowances
for business and institutional consumption of durable goods. This
is a quarterly series in current dollars.,

™: Is a quarterly series of daily averages of the seasonally
adjusied time deposits at all commercial banks other than those due to
domestic commercial banks and the U. S. Government. This series is

in current dollars,
T, Is a quarterly series of the end of period earnings/price
ratios of Standard and Poor's corporate series.
r: Is the maximum rate that may be paid on time and savings
deposits by federal reserve member banks as established by the
board of governors under provisions of regulation Q.

The following data were taken from the Data Bank Retrieval System,

1971, The series used were as follows:
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PY: Is the seasonally adjusted quarterly series of the GNP implicit
price deflator (1958=100;}.

Tt Is a quarterly series of the average of daily closing bid
prices on U, §. Government 3 to 5 year securities.

b (t)
Th (t-1)

: Is the ratio of a quarterlyvseries of the average

daily prices on U. S. Government long term (10 or more years) securities.
¢ Is a quarterly series of average bank rates on short-term

business loans in 35 centers.

Pk: Is a quarterly series of daily averages of the Standard
and Poors combined index of common stock prices.

B°: Isa quarterly series of average end of month privately held
marketable interest-bearing U. S. Government securities. This series
is in current dollars.

L%: 1Is the seasonally adjusted quarterly series of average last
Wednesday of the month commercial bank holdings of loans plus commercial
bank holdings of securities excluding U. S. Government securities.

This series is in current dollars.

The following data were taken from the Federal Reserve-MIT-Penn
Econometric Model, 1970. The series used was as follows:

K/Eb: Is a quarterly series of the end of period sum of stock
of consumer durables, net stock of producers' structures, net stock
of producers' durables, stock of non-farm business inventory, stock
of singie family houses, and stock of multi-family houses. This series

is in real dollars with each component deflated by its own price

index (1958 = 100).
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