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"Money Demand in a Flexible
Dyvnamic Fourier Expenditure

System

i, N WELL-KNOWN SURVEYS of the growing
literature on expenditure systems, Deaton and
Muellbauer (1980) and Pollak and Wales (1992)
describe many of the shortcomings of the exist-
ing work in this genre. Among the problems
they list that inhibit the acceptance of these
methods, the ones that seem most critical 1o us
are (1) the failure to link theory to application,
(2) impraper aggregation techniques, (3) impre-
cise estimation of partial derivatives, (4) the
failure of locally integrable models at some
data points and (5) the misspecification of the
dynamics. We can address several of these
problems by extending the Fourier Flexible Form
of Gallant (1981). Mast notably, his technique
provides global flexibility and arbitrarily ac-
curate estimates of partial derivatives. In fact,
the technique is capable of approximating the
unknown function (an aggregator function, for
example) to any desired degree of accuracy. The
version of the Fourier model in current use,
however, is static in nature, which inhibits its
application to time-series data; in particular,
studies by Gallant (1981), Ewis and Fisher (1985),
and Fisher (1989, 1992), all employ the static
model and all produce residuals that are not
white noise for each share; see also Barnett,
Fisher, and Serletis (1992). This may be due to
inadequately modeled dynamics; in fact, there

are no examples of a dynamic Fourier in the
literature. The task of this paper is to produce
and evaluate two dynamic alternatives in the
context of the Fourier model

In the traditional literature on consumer
choice, the indirect utility function is approxi-
maled by a specific functional form in order to
obtain expenditure shares and estimates of the
important own- and cross-elasticities. One might
attempt to estimate a parametric model, of
course, but the resulis of such exercises have
not been satisfactory. The chief problem has
been model failure, partly related to the choice
of specific (nonflexible) functional forms. To
finesse this problem, a flexible functional form
can be employed in order to estimate the un-
known indirect utility function. Diewert (1974)
defines a flexible functional form as a second-
order approximation to an arbitrary twice con-
tinuously differentiable function f{x/) at any
given point x*; the popular translog is an exam-
ple. The difficulty, however, is that this defini-
tion, and the resulting approximation, fails to
impose precision on the partial derivatives of
the function. Indeed, it is well-known that away
from the point of approximation, the translog
can perform quite poorly in its task of tracking
the unknown function. The result is imprecise
estimation of the expenditure shares.
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Gallant (1981) developed the Fourier flexible
form in order to approximate the unknown
indirect utility function and its first derivatives
arbitrarily accurately within a Sobolov norm.
The first derivatives are important since the
expenditure shares are derived by differentia-
tion. The Fourier model, with its global proper-
ties, can then provide integrability over a finite
region for the estimated model, assuming con-
vergence. In particular, since integrability nor-
mally implies a convex closure over a finite
region, one can presume desirable separability
properties for data examined under the Sobolov
norm. This contrasts, as noted, with the possible
lack of closure on procedures that provide an
approximation only at a single point in the data
space; in particular, it contrasts with locally in-
tegrable models (such as the Translog).

In this paper, we produce two versions of the
dynamic Fourier expenditure system; these are
then compared with the static model in various
ways. In section two we briefly discuss the
static model before going into considerable
detail over what we will be calling the “time-
series approach’ to making the Fourier model
dyvnamic. This basically follows the lead of
Anderson and Blundell {1882, 1983), whose
results are both well-known and have been
applied in the literature on flexible functional
forms (see Serletis, 1991}, In section three, we
continue with a second version of the dynamics,
this time involving the construction of the
dynamic Fourier utility function. We term this
the “dynamic utility function approach” In sec-
tion four, we present examples of the two
dynamic madels in order o clarify the ideas
and explain the notation. It is here possible to
establish clear distinctions between the models
in the context of the Fourier. In section five, we
go over the procedures used to prepare the
data, and in section six, finally, we discuss
estimates of the two dynamic models that utilize
the 10.5. data previously described. We also
discuss how the two models perform in com-
parison with their static equivalents, Qur con-
clusions follow.

Following Gallani (1981), the static Fourier flex-
ible form approximation of an indirect utility
function h{v) may be written as

(1 h,(v8) = a,+b'v+ ';E*V'Cv_;wi é 8,80,
a=1j=-J1
where
A
C=- a:zi 2,k Ky and &, = a4

4y 3, and b are realvalued, and v is a vector of
the expenditure-normalized user costs of the
particular assets involved in the exercise {Gal-
lant, 1981). In this expression the overbar denotes
complex conjugation and { is the imaginary
number. A multi-index k. is an n-vector with
integer components and is used to denote par-
tial differentiation of the utility function {see the
example in section four). The elements of a multi-
index can be considered to be the weights twhen
multiplied by v} of the normalized price indexes.

In an empirical investigation, it is actually
more convenient to work with a sine/cosine for-
mulation rather than the exponential just writ-
ten and so the following form is generally
employed:
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After differentiating equation 2 and applving

Roy’s identity, Gallant arrives at the following set
of equations:
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for i = 1, .., n expenditure shares. This system
is what is estimated with a vector of error
terms appended. Equation (3) can be more
compactly expressed as:

(4) .yz'! = f(VI,Q}.

Note that we have attached a time subscript in
order to emphasize the static nature of the

equations. This completes the discussion of the
static Fourier Flexible model.

Consumption, monetary and production the-
ories use past variables—in the utility function,
in the constraints, or by time-series methods—
to model habit persistence, adjustment costs
and/or expectations. In a demand systems ap-
proach, incorporating dynamics in any of these
ways complicates the calculation of the restric-
tions, which still must hold. In the following ex-
ercises we present results for the time-series
function and, in section three, for the utility
function. We present the models first, including
with each a discussion of the restrictions, before
presenting examples of both.

For the time series model, applying an ARMA
(pat directly to equation (4) is one approach
toward modeling the dynamic behavior of the
consumer. This approach is taken by Anderson
(1980) for the special case when f(v, 8) is linear
in the expenditure-normalized pFlCBS v, and the
parameters 6. He shows that adding up, as the
direct result of adopting the ARMA approach,
implies four additional restrictions. Anderson
and Blundell {1982, 1983} extend the results for
the case in which fiv,8) may be nonlinear in the
parameters but linear in the normalized prices V)
ie, fiv,8) = nlflv. When applying an ARMA(p,g/
to equation (4), they can extract a term, y,,
mf)v, . the gap between the shares lagged p
periods and normalized prices lagged g periods,
representing the long-run structure for a system
of simultaneous equations. This approach is not
applicable when the matrix n(8) cannot be ex-
tracted, as is the case with the Fourier flexible
functional form; as a consequence, we use an al-
ternative approach for analyzing the Jong-run
structure. First, an ARMA(p,q) is applied to equa-
tion 4). The result is:

5) AlLly, = B(L)flv,6).
Here, where L is the lag operator, the terms

AL} and B(L) represent the following distributed
lags

AlL) = I + AL + A LR + .. + AL?

BIL) =1+ B, + B,L.) + ... + BqL".

Consider the following ARMA(1, 1)
68y, = Aly,,+flv,0)+Biflv, ,0)+e,

As in Anderson and Blundell (1982, 1983), the
addingup restrictions require a transformation
A; of A, where the columns of A] must sum to
zero, and a,* = a, — a, for i=1,.,n and
J=1,..,n-1 Similar restrictions for the matrix By
apply. In sum, then, the dynamics appear as
lagged shares y,, and lagged normalized prices

Vo

THE DYNAMIC UTILITY
FUNUTION APPROACH

Individuals are unlikely, generally, to be able
to adjust their consumption plans instantaneous-
ly. Rather than apply an arbitrary lag to the
shares derived from a static optimization exer-
cise, an aftractive alternative is to allow past
behavior to affect current decisions directly
through the utility function. We can define the
set of past decisions on a commodity to be an
nx1 vector of shares (s} that are funetmns of all
past values of v

s = fiv )} forr=1,..,n1

Here, each share depends on its own lagged
normalized price and the lagged normalized
prices of the remaining n-1 shares. In this case,
the representative consumer’s dynamic indirect
utility function can be expressed as

(8} U = Ulvsl,

where v = P/M and s represenis the dynamics.
M is total “expenditures” on this class of assets,
This is, in effect, a structural approach for
obtaining dynamic shares since the dynamics
are embedded in the decision process rather
than appearing as dynamic extensions of the
static shares (as in the time-series model). It
produces a new version of the Fourier model,
accordingly. To begin with, we will let s = x,,
so that each share depends on its own lagged
value as well as on lags from the remaining n-1
shares.




The dynamic Fourier Flexible Form is defined as
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Parallel to equation 2, we may express the
model as

0y giz,8) = u, + bz + 12'Cz
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In this formulation, a multi-index is now a 1 by
(r+1) (n) vector with integer components; in
the static case, it was 1 by (n). Here, r is the
number of lags. The dynamic shares for this
problem are obtained by applying Roy’s identity
to equation 10:

A J
v.h - Z (w,z'k, + 2 Zj{ujasin(jk;z) + W,00s

a=1 j=1

normalized prices. In the dynamic utility func-
tion model, the dynamics enter only as lagged
normalized prices in each of the share equa-
tions. The dynamic models can be more clearly
compared with an example, which is what we
now present. Note that we use what are termed
“multi-indices” in the process of estimating the
Fourier medel. This is a notational convenience,
as we have explained, for expressing the partial
differentiation of the indirect utility function
and can be considered as weights (linear combi-
nations ka’v) of normalized prices.

In this example we will be looking at four
share equations, with A=4 and J«1 in the Fouri-
er model. The multi-indices used for the time-
series approach, assuming an ARMA(1,0), are:
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where i = 1,...
expressed as

,ni. This can be more compactly

2] y, = flv,v, 0]

In this model, adding up is guaranteed, and no
additional restrictions need to be applied at the
estimation stage.

EXAMPLES 35 THE T MELS

in the two models just presented, the dynam-
ics are captured in quite different ways. For the
time-series approach, the dynamics enter in the

form of lagged shares and lagged expenditure-

E w zk, + 2 Zﬂu sinfjk z) +

w,c0s (k z) )k z

Note that V defines the four expenditure-
normalized prices. The multi-indices are set up
in the same way as in Gallant (1981) and one
must be careful, when taking partial derivatives,
to ensure that the corresponding k, is used. In
this example, the first element of each of the
multi-indices, zero or one, corresponds o the
first element in V; this is the normalized price,
v, Since the dyvnamics are modeled by adding
lagged expenditure shares, the dimension of the
multi-indices, which only appears in fiv, 0} in
sguation 5, stays the same when one moves
fromm the stalic to the dynamic time series
model.
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On the other hand, in the dynamic utility ap-
proach, the inclusion of lagged normalized
prices increases the length of each multiindex
[see ftv, v, 6} in equation 12]; we use the fol-
lowing eight indices, accordingly:

111 0 i1 O
0 1 0 g
i 1 1 g
0 0 1 i
o 0 0 0
k, = 10| k, = [0} k, =0} k, =0}
0 0 0 0
|0 Lo 0] Lo
a 0 o i
0 0 ] 1]
0 0 0 0
0 0 0 0
1 g 0 0
k, = |0k, =11 k, = |0}k, = |1
o 1 1 1
11 10 l1 1

In this case the vector of normalized prices is

L
&= [v-ir’vzrfV:Jf’vmfvxz--mfvz.mfV:s,z—va-z,gq]'

The first four elements of each k, correspond to
the static part of the vector z and the last four
elements of each k_ to the dynamic elements of
z. This separation of multi-indices enables one
to test the static against the dynamic utility
function because each multi-index has an as-
sociated parameter.

Most of the studies of money demand in the
literature employ monetary aggregates that are
simple sums of their components (for example,
M1 = Currency plus deposits) and are constructed
essentially without benefit of index-number the-
ory. While simple-sumn aggregation might serve
policy makers well when interest rate fluctuations
are relatively mild, it is at a disadvantage when
the relative interest rates on the monetary com-
ponents fluctuate significantly. A Divisia index is
an alternative approach for aggregating data that

is based directly on economic theory. The
Divisia index, indeed, is designed to internalize
the substitution effects {(at constant utility) that
arise from relative price changes. In fact, the
simple-sum index cannot produce this result un-
less the components of the proposed aggrega-
tion are perfect substitutes. We have reason to
believe this is not the case for the monetary
aggregates in common use,

Having a satisfactory procedure such as the
Divisia does not, however, tell us exactly what
set of assets to consider or how to group the
subsets of the data for efficient estimation. A
procedure that is available is the linear NONPAR
program of Varian {1982, 18943), which is based
directly on the Generalized Axiom of Revealed
Preference {GARP). Satisfaction of GARP on a set
of data implies that there exists a non-satiated,
concave, monotonic utility function across that
particular set. Such a set of data, if it exists, can
be examined for logical groupings, again using
the program NONPAR. If such groupings can be
established-—that is, if weak separability holds—
then, according to the Leontief-Sono definition
of separability, the marginal rates of substitution
between any two commodities in the monetary
index are independent of changes in relative
prices outside the monetary group. This group
is then available for (Divisia) aggregation.

On the quarterly U.5. data from 1970:1 to
1985:2, Swotford and Whitney (1987} have con-
structed a set of real per capita measures of
monetary quantities and a set of related nominal
user costs to represent the prices of these quan-
tities. With M1 denoting narrow money {ex-
cluding the deposits of husinesses); OCD, other
checkable deposits; 5D, savings deposits in finan-
cial institutions; and STD, small time deposits in
financial institutions, they find that the follow-
ing arrangement passes the necessary and suffi-
cient conditions for the General Axiom of
Revealed Preference:

UIV(IDUR, NONDUR, SERV, LEIS), M1, OCD, 8D,
STDJ.

Here, the first three items in the equation refer
to components of total consumption, while LEIS
refers to leisure {evaluated at the wage rate).
Note that 8D and STD describe vectors of the
liabilities of the various financial institutions
{for example, SD = small time deposits in com-

MARCH/APHE, 1984
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mercial banks, S&Ls, and so en)! Also, notice
that in the arrangement just listed, the con-
sumption and leisure activities are separable
from the financial assets but not the converse.
This implies the existence of an aggregate utility
function defined across these moenetary entities
{for this time and place).

Because of the failure to establish a sub-
grouping of the monetary assets, it proves
necessary to work with the following four
aggregate commodities:

M1, OCD A1l
SDCB, SDSL, SDSB, SDCU A2
STDCB, STDTH, STDCU A3
DUR, NONDUR, SERV, LEIS. A4

Here, SDCB and so on are savings deposits at
commercial banks, S&Ls, mutual savings banks
and credit unions, while STDCB and so on are
small tirne deposits at commercial banks, thrifts
and credit unions. To attempt to preserve the
economic characteristics of this set of data up to
a third-order remainder term, Divisia index
numbers are constructed from the individual
quantities and their associated user costs; these
are designated as Al, .., A4. Note that M1 and
OCD are summed for convenience; this can be
justified by further noting that the correlation
caefficient between the user costs of these two
items is .994,

Putting all the pieces together, then, we have
monetary data {and user costs) that satisfy an
empirical test for revealed preference, we have
aggregated the data in a way that is designed to
preserve their economic characteristics in the
face of changes in relative prices and, finally, we
propose to estimate the elasticities using a
model which can come arbitrarily close to the
elasticities implied by the true (but unknown)
aggregate indirect utility function known to be
defined (by the GARP test) over these entities.
Note, especially, that satisfaction of GARP im-
plies that there is a firm link between the in-

direct utility that is actually estimated and the
underlying utility function that actually gener-
ates these data.

EMPIRICAL BESULTS

In our empirical work, we compare the results
of the estimation of the three systems: the stat-
ic, the time series dynamic and the utility fun-
ction dynamic. Because the static theory is
nested in each of the two dynamic theories, we
present the results in that form. The compari-
sons are in terms of the significance of the
coefficienis, the characteristics of the residuals
and the relevance of the dynamic formulations
using the results of the Gallant-Jorgenson (1979)
chi-square test. Unfortunately, the two dynamic
approaches are not nested, so that we cannot
compute a Gallant-Jorgenson test statistic. We
do, however, offer a comparison utilizing the
other statistics just mentioned. As it turns out,
neither model has a clear advantage, although
we do prefer the dynamic utility model in view
of its economic properties and adequate perfor-
mance. We also offer some comparisons with
earlier work that utilized the static Fourier
model over the same data space (Fisher, 1992).
Here, there are dramatic differences in the esti-
mated elasticities of substitution; we helieve the
dynamic results (utilizing the estimates from the
dynamic utility approach) are considerably more
reasonable than the earlier static results.

The share equations, with the across-equations
restrictions, were estimated in the SAS system
using PROC MODEL with nonlinear seemingly
unrelated regression. The results for the dynam-
ic time-series model appear in Table 1.

In this table, the Bs correspond to the quadratic
terms in the Fourier Flexible Form, the Us and
Vs to the Fourier series expansion, and the As
to the lagged shares y, ..

These results describe reasonable fits, with 10
of the 12 adjustment parameters (A having t-

The original variables were supplied by the Federal
Reserve and appear in several publications by Farr and
Johnson {1985a, 1985b). In this study, the monetary data
are employed in per capita real form (where the latter is
achieved by defiation with the CPl}. SD represents savings
deposits in commercial banks, §&Ls, mutual savings banks
and credit unions, while STD represents the small time
deposits of the same institutions. OCD is other checkable
deposits and includes NOW accounts. See Swofford and
Whitney's two papers for more details on the construction
of the data.

As discussed in Swofford and Whiiney (1987, 1988), the

data were prepared as follows. Each monetary asset is
defiated by the consumer price index for urban areas.
QCD inciudes super NOW accounts. The user cost is the
concept defined by Barnett (1978). For leisure, the quantity
is 98 hours less average weekly hours worked during the
guarter (times 52). The wage rate measures the opportuni-
ty cost of time. The consumption figures are taken from
Department of Commerce data that also provides the im-
plicit deflatar for each category. A 10 percent depreciation
rate is used in calcuiating the one-period holding cost of a
durable good.
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values in excess of 2. Note that it is the surfaces
of (8/8g~(x} and (8%/8x3x') g*(x) that one
aims to estimate accurately; it is not required
that all parameters be significant. The coeffi-
cients capturing the dynamics tend to be the
most significant parameters. We also calculated
the autocorrelation and partial autocorrelations
for each of the three share equations; the
residuals here were white noise. In order to
compare the dynamic and slatic results, we
apply the Gallant-Jorgenson chi-square test to

provide a comparison with the static equivalent
of the time series model. The test statistic uses
the value “objective*N” in the table. For the stat-
ic model (the estimates are not shown here}, the
value of this statistic is 527.8597; for the dynam-
ic it is 125.0495 as shown in the table. The
value of the Gallant-Jorgenson statistic is then
527.9597-125.0495 = 402.9102 with degrees of
freedom equal to the difference in the number
of parameters, of 27-15 = 12. This calculation
decisively rejects the static model.
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The dynamic utility model features interaction
among the asset choices over time. This charac-
teristic distinguishes the dynamic utility system
from the time series approach. For this model
the results are not guite as satisfactory as those
just given. They follow in Table 2. Here, the B-
squares are slightly lower, the objective*N statis-
tic is higher, and there are fewer significant
parameters, The static Fourier is nested within
the dynamic utility function in terms of the
multi-indexes {see section four). Consequently,
we analyze the reduction in the residuals due to
the dynamic specification (see Gallani, 1981).

The residual sum of squares from the dynamic
model is less than half the size of those ob-
tained from the static model.

Quite often, the methods discussed to this
point would be applied to systems of demand
equations, as they are here, While the estimated
structural equations themselves might be of in-
terest, and for the dynamic versions presented
here they could be used to generate forecasts, a
typical concern is the elasticity of substitution
among the assets. What the Fourier provides in
this connection is precise estimates of a set of
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own- and cross-elasticities of substitution (and
income} at each data point. This can reveal the
nature of the substitutability or complementari-
ty among the assets and the time-series behavior
of this concept.

While we do not wish to explore the fine
points of the data set just examined, a further
illustration, because it reveals an important
characteristic of the dynamic models, is in ord-
er. For the more interactive dynamic utility
function model, Table 3 presents the estimates
of the Allen partial elasticities of substitution
among the four commodity bundles studied
here. In the table, Eij is the elasticity of substitu-
tion between Ai and Aj. The Fourier Flexible
Form provides a global approximation and hence
we can calculate the asymptotic standard errors
for each elasticity (Eij} at each point in time and
then evaluate the significance of the estimate.
The Tif in the table are the corresponding t-
statistics for Eij.

Here, we show a complete set of substitution
elasticities along with their associated i-values.
Note that a positive value for the elasticity indi-
cates substitution, while a negative indicates a
complementary relation.

Several things stand out in Table 3. Most im-
portantly, the elasticity of substitution between
cash and savings assets (E12 in the table) and
between cash and time deposits {E13) are very
precisely estimated at all data points. This was
not the case for static estimates published else-
where (Fisher, 1892). While we cannot say a pri-
ori what value of the elasticity of substitution is
high, an elasticity over unity, as most are in the
first column of the table, could be termed “elas-
tic” Note that the result here is that cash and
savings accounts are substitutes, as many would
expect on the basis of intuition.

More provocatively, however, cash and time
deposits appear to be “elastic” complements.
This spells trouble for a simple-sum M3 defini-
tion of money, if these results are correct, since
the simple-sum approach to aggregation treats
all components as {perfect) substitutes. Clearly,
we are not in a position to doubt our results.
We have adopted a rigorous aggregation-theoretic
approach and tied the empirical work to that as
ciosely as our data would permit. In fact, the
very theory we are using can be inveked in our
defense: Economic theory does not say whether
commodities will be substitutes or complements
in practice. That is, in practice, economic agents
decide what assets are substitutes and what are

complements. Our results indicate that they use
cash and time deposits as if they are comple-
ments, at least over this data sample. We also
should point cut that this is not an unusual
finding in this literature (see the survey in Bar-
nett, Fisher and Serletis, 1992},

Anather interesting finding, and one that
demaonstrates the power of the dynamic ap-
proach, is that the elasticities shown in Table 3
are much more stable than those obtained from
the static model. For this comparison, we refer
to the elasticities produced in the static Fourier
from the same data set, as published in Fisher
(1992). In Figure 1 we show the results for the
substitution relation between cash and savings
deposits. Note especially that the two series are
scaled differently, an adjustment necessary be-
cause the static estimates fluctuate so wildly.
While both series are generally positive (indicat-
ing that they are substitutes), the siatic esti-
mates are occasionally negative {although they
were not significantly less than zero). This sort
of result is not ruled out by economic theory,
but is still hard to explain in terms of the
known characteristics of these assets.

In Figure 2 we present a comparison between
the results for the static Fourier and the dynam-
ic utility model where the former results are,
again, drawn from the earlier study. In this case
we compare cash (A1) and small time deposits
{A3), a relation that is consistently that of com-
plementarity in Table 3.

Once again the dynamic elasticities are rela-
tively constant. In addition, the static elasticities
are sometimes positive and sometimes negative
{and statistically so, in both cases, at some
datesh. Clearly, then, the complementary rela-
tionship between cash and small time deposits is
clearly established in the dynamic utility func-
tion results. We note that such results are quite
commorn in this literature {see Barnett, Fisher
and Serletis, 1992).

In the introduction to this paper, we listed five
areas in which existing studies of expenditure
systems frequently fall short, in Diewert’s opin-
ion. Obviously, the innovation of this paper is to
convert a static syslem into a dynamic one; this
deals with one of his concerns. Diewert is also
concerned that existing studies do not link the
theory to the application firmly enough. This we
have attempted to address both by setting out
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Figure 1

Substitution Elasticities Between Cash (A1) and
Savings Deposits (A2), 1970-1985
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Figure 2

Substitution Elasticities Between Cash (A1) and
Time Deposits (A3), 1970-1985
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the theory and by dealing with two of his fur-
ther concerns: aggregating in a consistent
fashion and emploving a system that provides
arbitrarily accurate estimates of the partial
derivatives of the systemn, What we did not do,
which is in his lst of concerns, is examine the
model at every data point.

In our resulis, the dyvnamic models derived
and estimated appear clearly superior to the
(nested) static models. We are not able to com-
pare the two dynamic formulations directly,
because they are not nested, but we find Lhe
statistical performance of the time series ap-
proach to be superior, while the dynamic-utility
approach seems better able to capture the eco-
nomte interactions among the assets studied.
Furthermore, most of the estimated share equa-
tions produced white noise residuals, and this is
a characteristic that is not shared by the static
estimates, whether of the nested form in this
paper or in the earlier (static) Fourier results
that we have been using as a benchmark.

For the dynamic utility model, we have
produced a set of elasticities of substitution and
charted those between cash (M1 + OCD)} and
savings deposits and between cash and small
time deposits. The former are shown to be sub-
stitutes in the dynamic system, and, more im-
portant, io be much more stable than static
estimates produced in an earlier study. The lat-

ter are actually complements, although the nega-

tive elasticity of substitution is generally less
than minus one, a finding that is not without
foundation theoretically. We anticipate that
further study of the model and/or the U.5.
data will provide further observations on
this phenomenon.
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