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Abstract

Monetary assets have different characteristics which make them more or
less useful in facilitating transactions. Academic economists have
consistently argued that these differences should be incorporated in
monetary aggregates by assigning assets different weights. However, central
banks continue to use conventional aggregates with equal weights for all
assets. For a transactions model of money, which the academic view
implicitly embodies, weighted aggregates, although imperfect, are certainly
superior. However, once this structural model is abandoned in favor of
alternatives where monetary assets play a different role, central banks’
continued use of simple sum measures of money may be justified.
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Summary

While academic economists have exerted considerable influence over the
evolution of many areas of public policy in recent years, this has been far
from the case in the field of monetary aggregation. Over the last two
decades, academics have consistently advocated the use of weighted
aggregates, notably the Divisia Index, that purpert tc measure the serv
provided by monetary assets to the depositors who hold them. However, over
the same period, central banks have remained wedded to conventional simple-
sum aggregates in presenting policy and implementing monetary targets. This
paper offers an explanation of why academic economists have failed to

influence central bankers’ choice of monetary aggregates.

Weighted monetary aggregates, such as the Divisia Index, attempt to
measure the transactions services provided by monetary assets. Implicitly,
advocates of such aggregates are assuming that the transactions moédel of
money is the correct specification at a macroeconomic level. However, this
not need be the case; there are alternative models of the role of money and
the banking system in the macroeconomy that attribute a central role to the
agpregate size of the banking system’'s balance sheet. This paper suggests
that a conventional simple-sum aggregate may provide the appropriate measure
of money in such a model.

Identification problems make testing between the alternative structural
models essentially impossible in macroeconomic time series. Central
bankers--who are primarily interested in the "information content" of
monetary data--are content to rely on estimates of reduced-form
relationships that reveal the statistical indicator properties of various
monetary measures. The paper concludes that until weighted measures perform
unambiguously better on such criteria, central bankers may be justified in
continuing to use the conventional simple-sum aggregates.






I. Introduction

The academic literature on monetary aggregation (comprehensively
reviewed by Barnett (1980) and Barnett et al (1992)) has consistently
advocated the use of aggregation procedures that assign different weights to
the various component assets of money (see for example, Belongia and
Chalfont (1989), Belongia and Chrystal (1991) and Ford et al (1992)), where
the weights are intended to reflect the differing characteristics of the
assets. Typically, the Divisia (1925) weighting scheme has been proposed,
although variants have been suggested (Rotemburg et al (1991)). Such an
approach is founded on a desire to base the aggregation procedure on formal
microeconomic grounds. Academics have been dismissive of the official
simple sum monetary aggregates that have few, if any, theoretical
foundations.

Nevertheless, to the extent that targets or monitoring ranges for
monetary growth are still publicly announced by central banks, they continue
to be expressed using simple sum aggregates. 1/ The extensive academic
literature on monetary aggregation appears to have had little influence on
central banks’ choice of monetary indicators. .

This paper attempts to explain the observed divergence between academic
proposals and central bank practice. 2/ It critically evaluates the
academics’ claims for weighted monetary aggregates, especially those based
on the Divisia approach. Whilst such claims are generally found to be
internally consistent, they may simply be irrelevant from a practical policy
making perspective. The paper suggests that recent developments in the
macroeconomic literature offer a plausible justification of central bankers’
continued reliance on simple sum measures of money.

The paper is organized as follows. Section II outlines the rationale
for adopting a Divisia weighting procedure to measure money and defines the
Divisia index. Sections III and IV assess the microeconomic arguments in
favor of Divisia aggregates in the context of a traditional transactions
model of money. Section V discusses alternative models of money where
weighted aggregates may not provide an appropriate measure. Finally, some
conclusions about central bank practice are drawn in the light of the
discussion in the main body of the paper.

l/ For example, MO and M4 in the United Kingdom, M3 in Germany, ALP in
Spain, and M2 in the United States.

2/ The distinction between academic and central bank views in this paper
is a gross oversimplification used for purposes of exposition. The views of
neither group are monolithic. Many academic studies continue to use simple
sum measures, and many central banks have published Divisia monetary
agpregates and monitored their behavior over certain periods. We simply use
the distinction between academic economists and central bankers as a
convenient way of presenting two sides of the controversy concerning
monetary aggregation.



IT1. The Rationale for Divisia Indices

Advocates of weighted monetary aggregates typically have a transactions
model of money in mind. They argue that money is held largely to facilitate
transactions. Consequently, money holdings are related to the level of real
activity and are likely to have good indicator properties. In this context,
the "transactions services" offered by money holdings are the object of
interest, not the stock of money holdings measured as a simple sum.

Monetary assets vary widely in their ability to facilitate transactions.
Clearly, not all monetary assets are perfect substitutes for transactions
purposes--notes and coin provide quite different transactions services from
interest bearing bank accounts. In consequence, a measure of transactions
services should accord different monetary assets different weights.

Given this framework, the central issue is how to choose the weighting
procedure. Two approaches present themselves. The microeconomic theory of
aggregation suggests that a parametric "aggregator function" should be
estimated. Alternatively, index numbers of various forms have been
suggested by statisticians. For brevity, and in common with most of the
existing literature, we focus on the Divisia weighting scheme as the
preferred alternative to simple sum measures of money. The Divisia index
has achieved prominence because it offers a link between these two
approaches to choosing the weighting scheme, as shown by Diewert (1976).
Much of the discussion, however, is equally applicable to alternative
weighting procedures.

Aggregation theory describes the conditions under which a group of
goods can be aggregated together and treated as if they were a single good.
If these conditions do not hold the demand for the aggregate will depend not
only the aggregate’s own price, but also on the relative prices of its
component assets. In such circumstances, a well-defined demand function for
the aggregate will not exist. To construct a monetary aggregate, the
relationship between component assets--specifically the extent to which
assets are substitutes--has to be ascertained. This implies estimation of
the parameters of an aggregator function. Since the resulting aggregate
will then depend on the choice of estimator and the chosen functional
form--both of which are to some extent arbitrary--this procedure is unlikely
to prove popular for official measures of money. 1/

Whereas an economic quantity aggregate depends only on the component
quantities and unknown parameters, a statistical index depends only on
component quantities and their prices--both of which are observable (at
least in principle). Consequently, a statistical quantity index avoids the
need to estimate parameters of the aggregator function.

1/ Note that simple sum aggregation entails exactly this choice, albeit
by default since the parameters are not estimated but arbitrarily set equal
to unity.



Diewert (1976) defined a class of "superlative" index numbers which
approximate arbitrary "exact" aggregator functions whenever the data are
consistent with maximizing behavior. Hulten (1973) showed that in
continuous time the Divisia index would satisfy this criterion for any
weakly separable aggregator function. In discrete time these exact index
numbers do not exist. However, Diewert (1976) shows that the
Tornquist-Theil Divisia index (i.e., the discrete time version of the
Divisia formula) will provide a second-order approximation to any linearly
homogeneous aggregator function.

A Divisia quantity index is a chain linked statistical index where the
growth rate of the aggregate is a weighted sum of the growth rates of the
component assets. The weights are expenditure shares in total implicit
spending on the aggregate. Divisia measures of money are therefore given by
the formula:
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where assets are indexed by n=1, ..... N.
M, = stock of asset n.
M, = growth rate of asset n.
P, = price (user-cost) of asset n.
D - Divisia index level.
D = growth rate of Divisia index.

We now assess the arguments for and against Divisia measures of money.

III. Microeconomic Foundations of Aggregation Theory

A central claim of the advocates of the Divisia measure is that the
construction of the index is grounded in an explicit microeconomic
optimization problem. The relevant issues are then as follows. What are
the restrictions on a representative consumer's maximization problem
required to derive the optimality of the Divisia approach to monetary
aggregation? Are these restrictions both plausible in the light of
developments observed in the monetary and financial system and consistent
with the existing theoretical and empirical literature on money?



We start by taking a generic consumer intertemporal optimization
problem, one that imposes very few restrictions on the data. The
representative consumer maximizes utility with respect to an intertemporal
budget constraint, facing exogenously given prices: 1/

max U(C,m) | 1

subject to
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where Pe = price of commodities;
Y - income;
Pn = price of monetary assets (the "user costs");
c - vector of consumption commodities;
M - vector of monetary asset holdings;
r - interest rate; and
zg = initial asset position.

In order to make this generic optimization problem tractable and
operational at the macroeconomic level, we need to impose restrictions along
three dimensions, namely through time, across assets, and across
individuals. We consider each of these dimensions in turn. 2/

l/ The prices of the monetary assets are "user-costs," normally measured
as the interest foregone through holding a monetary asset rather than a
financial asset that offers a higher return but provides no monetary
services. Justification for this measure of user costs is provided by
Barnett (1978), although Donovan (1978) provides a more accessible
explanation. More sophisticated theories of money (such as that offered by
Kiyotaki and Wright (1989, 1991) discussed below) suggest alternative prices
for monetary assets. However, it is unclear how these could be incorporated
into the Divisia scheme.

2/ Since Divisia advocates have claimed the Divisia measure remains
stable in the face of financial innovation--a central concern of the
theoretical and practical literature of the 1980s--restrictions relevant to
this issue, which impinge to some extent on all three dimensions, are
discussed in Section IV.



1. Restrictions through time

From the definition of the Divisia index described above, it is
apparent that the index is based on aggregating the rates of change of
component assets. For this procedure to result in a meaningful index, we
require the growth of the components to be_related to the. growth of monetary
services in a simple way. Specifically, it is necessary to impose the
restriction that the intertemporal utility function in the generic
optimization problem is time-additive separable. This requires the
representative consumer’s problem to have the restricted form:

o

max f U.(&., M, dt (3)
0

subject to the original budget constraint (2).

The significance of this restriction is its potential conflict with two
propositions of "traditional" monetary literature. Recent empirical work on
the demand for money has adopted the error correction approach, as refined
by cointegration analysis. This assumes that money balances adjust slowly
to some desired long-run level because of (non-trivial) adjustment costs.
Adjustment costs in the consumer optimization framework could be modelled
explicitly by including a rate of change variable in the objective function.
However, this would violate the time additivity restriction. The additive
separability restriction also rules out "learning by doing" effects which
have been found to be important in some studies and offer an alternative
explanation of slow adjustment to the long run. 1/

In practice, these objections may not be too damning. One could view
the consumer as solving a long-run problem that abstracts from such
adjustment costs. The optimization problem described above could be
interpreted as determining the desired long-run level of money holdings,
while the adjustment process towards this desired long run is estimated in a
purely statistical, atheoretical way. On this interpretation, policymakers
would have to be wary of over-interpreting short-run changes in the growth
of Divisia money.

Typically, to simplify the algebraic derivations, the additional
restriction that intertemporal utility is the discounted value of a time

l/ Consumers are likely to obtain more monetary services for a given
holding of a monetary asset as, by using the asset over time, they become
increasingly adept at economizing on the holdings of monetary assets
required to facilitate transactions. Consequently, the monetary services
obtained from current asset holdings are likely to depend on holdings in
previous periods, violating the time separability restriction.



invariant static utility function has been imposed. The consumer’s problem
is then:

@

max f e_pCU(Ct,ﬁt)dt (4)
0

subject to the original budget constraint (2).

In fact, this is slightly more restrictive than necessary. Barnett
(1990) has shown that the Divisia index for money remains a conceptually
correct measure of monetary services in the face of Hicks-neutral
technological change. Changes to the form of the utility function that
affect all of its arguments in the same manner do not disrupt the properties
of the final aggregate. Intuitively, the Divisia index measures monetary
services in terms of foregone consumption. Any change to the utility
function that leaves the trade off between consumption and the provision of
monetary services unchanged will not alter the properties of the resulting
aggregate.

Equally, changes to the utility function that do alter this trade off,
such as those caused by non-neutral technological change, will result in the
Divisia aggregate mis-measuring monetary services. Many of the recent forms
of financial innovation represent non-neutral technological changes. We
return to these issues in Section IV.

2. Restrictions over assets

A group of goods can be considered as an aggregate--as if it was an
elementary good--if the decision regarding the level of the aggregate to be
held is independent of its composition. This requires weak separability of
the group of assets in the utility function. In the absence of such
separability, changes in the relative prices of its components that left the
aggregate's overall price index unchanged would imply different levels of
demand for the aggregate as a whole. In this case, a stable microeconomic
demand function for the aggregate could not exist. Thus weak separability
is a necessary condition for any collection of assets to be considered as an
admissible monetary aggregate.

In terms of the consumer optimization problem discussed above, weak
separability requires that the vector of monetary assets is the argument of
an aggregator function (¢) which is itself an argument of the utility
function as a whole. The consumer’s utility function can then be written in
the form:

U(ét,ﬁt)=U(éc.¢(ﬁt)) (3)



This formulation implies that the marginal rate of substitution between
different monetary assets is independent of the consumption of non-monetary
commodities. Thus changes in the relative prices of the component assets
will not alter the desired holding of the monetary aggregate, as required by
the economic theory of aggregation. :

3. Restrictions over individuals

If the above restrictions are satisfied for the representative
consumer, the maximization problem can be solved to obtain a Marshallian
microeconomic demand for money equation for a specific monetary aggregate.
Moreover, duality theory implies that any aggregate constructed from the
component monetary assets has a price dual associated with it. The price
dual is constructed by weighting the prices of the monetary assets. There
is a one-to-one relationship between the weighting scheme used for the
quantity aggregate and that used for its price dual.

As with any Marshallian demand function, the demand for the monetary
aggregate (Mp) will have the own price (here the price dual (py)), the
prices of other goods, and income (typically some measure of "permanent"
income (¥)), as arguments.

Mp=M(B.,Py.7) ' (6)

This representative agent approach is only applicable under very
restrictive assumptions. The simplest--but also the least
plausible--assumption is that all consumers have identical preferences,
identical initial endowments, and identical income streams. As a general
proposition, aggregate behavior does not have to obey microeconomic
restrictions except under extremely implausible assumptions about the
cross-sectional characteristics of individual consumers. This immediately
raises the issue of whether microeconomic foundations are a fruitful
starting point for policy-related empirical work on monetary aggregates.

Moreover, many of the less restrictive aggregation theorems require the
absence of externalities or spillover effects from one individual’s holdings
of monetary assets to the utility derived by another individual from his
asset holdings. This rules out effects that are typically central to the
literature on the fundamental origin of money. For example, Kiyotaki and
Wright (1989, 1991) emphasize the existence of externalities in the demand
for money. In this literature, money has value because it is a commonly
accepted medium of exchange. That is, there is something intrinsically
social about the origin and use of money that implies that externalities are



pervasive. 1/ This is at odds with the requirements of cross-sectional
aggregation over individual consumers.

Advocates of Divisia indices have argued that the implausibility of the
assumptions implied by these restrictions is equally damning to all forms of
monetary aggregates. Criticizing Divisia indices on these grounds is unfair
because the same criticisms apply to all weighting schemes, including the
traditional simple sum aggregates. Such arguments overlook the fact that
Divisia's claims to be superior rest on such microeconomic foundations,
whereas those of simple sum aggregates may not. For example, once the
"transactions" model of money is abandoned in favor of alternative
structural models which may be less well grounded in microeconomic theory,
the argument is far less convincing. At present however, we are evaluating
Divisia indices on microeconomic criteria. 1In this context, the argument
has considerable force. To pose the issue in a slightly different way, we
must consider what advantages Divisia offers over alternative weighting
procedures. .

IV. The Advantages of a Divisia Monetary Index

We have already noted that a Divisia index offers a non-parametric
method for constructing a monetary aggregate. Since there is no need to
assume a functional form for the aggregator function (¢), the possibility of
specification error in measurement is ruled out. 2/ Other weighting
procedures implicitly assume a specific functional form for the aggregator
function. Errors in the measurement of transactions services will arise if
the wrong functional form is chosen. By avoiding the need to make choices
of this type, Divisia measures surmount the problem. When the aggregator
function is linearly homogeneous, the Divisia index will exactly reflect the
growth of transactions (or, more generally, monetary) services in the
economy. This is illustrated by the simple derivation in the Appendix.

The essence of the case made by advocates of the Divisia is that the
Divisia approach offers a substantial gain--namely that the resulting
aggregate is a non-parametric index and thus free of specification error in
measurement. This gain, however, comes at the expense of making .a specific
assumption about the aggregator function. If one is prepared to make all
the prior microeconomic assumptions described above--and remember that all
these restrictions apply in principle to any aggregate, including the

l/ A simple example illustrates this point. The value of a bank checking
account to a depositor will be very low if no one else has an account into
which they can pay the checks he writes for them. As others also open
checking accounts such that checks are a more widely acceptable means of
payment, the value of the account to the original depositor will rise.

2/ Note that this specification error in measurement is related to the
arbitrary choice of functional form for the aggregator function. It is
different from model expectation errors that are not necessarily ruled out
by non-parametric methods.



conventional simple sum aggregates--then the trade off between assuming
linear homogeneity (a relatively weak restriction in this context) and
obtaining a non-parametric aggregate (a strong and potentially powerful
result) appears favorable to Divisia.

Divisia aggregates may also have an advantage over simple sum measures
in dealing with the process of financial innovation, which has posed
considerable problems in the empirical estimation of money demand equations.
Proponents of Divisia have argued that the ability to account for financial
innovation, particularly the introduction of interest-bearing accounts, is
one of the main advantages of assigning different weights to the individual
components of monetary aggregates. To assess this argument it is helpful to
distinguish two forms of financial innovation--product innovation and
technological innovation.

Product innovation arises when banks use existing technology to
introduce new types of accounts--the innovation essentially offers existing
financial asset characteristics in a different combination. Such product
innovation, which has been extensive in a number of industrial countries, is
to a large extent the result of increased competition and liberalization in
the financial services industry. The Divisia index should in principle be
able to account for this form of innovation since the trade-off between the
consumption of commodities and the consumption of transactions services will
not be affected. Asset holders will reallocate their money holdings without
altering the aggregate consumption of transactions services.

The effects of non-neutral technological innovations may. change the
parameters of the aggregator function, in which case the trade-off between
the consumption of commodities and the consumption of transactions services
will change. An example of this would be new technology, such as the
introduction of ATMs, which increase the transactions services provided by
existing asset holdings without necessarily increasing the user cost. To
the extent that such innovations are not reflected in equilibrium interest
rates, the Divisia index will mis-measure the growth of transactions
services. 1/

Another form of financial innovation is the increasing use of money
substitutes to effect transactions. Under the restrictions discussed above,
Divisia will measure the transactions services supplied by money correctly.
However, money may provide a varying proportion of the total transactions
services consumed in the economy. Transactions services are also supplied
by non-money phenomena, such as credit cards and charge cards. In relating

l/ The endogenous growth literature has shown that technological
innovation must be considered either costless or, if there is a return to
"research and development,” can only be explained by relaxing the assumption
of perfect competition (Romer (1990)). In either case, the impact of
innovation will not be reflected in equilibrium interest rates (market
prices), implying that Divisia indices will mis-measure the transactions
services provided by monetary assets.



it to broad measures of transactions, a Divisia index for money will not be
able to internalize and thus account for such substitution effects. Unless
we can explain the substitution between monetary and non-monetary
transactions media, any relationship between the Divisia index and a broad
activity measure is likely to be unstable over time.

Divisia money can account for some forms of financial innovation,
namely "product innovation," but not for others ("technological
innovation"). This is an improvement over simple sum aggregates which can
account for neither (other than "by accident")--but it does not rule out the
need to have ad hoc explanations of financial innovation in demand for
Divisia money equationms.

V. Alternative Models of Money

The microeconomic arguments in favor of Divisia indices are compelling.
Divisia measures of money can account for certain forms of financial
innovation where simple sum aggregates cannot. Moreover, Divisia measures
are not susceptible to specification or estimation errors since they are
index numbers and thus depend only on observable prices and quantities.
However, it should be noted that Divisia indices measure the flow of
services (mainly transactions services) arising from money holdings. A
Divisia measure of money is only interesting at a macroeconomic level in so
far as this service flow is important to macroeconomic developments.

Much of the academic literature has a specific structural model of
money in mind. It is concerned with a "transactions" model of money. The
Divisia index of transactions services is the appropriate measure of money
for this structural macroeconomic model, given the microeconomic assumptions
described above. Although many of these assumptions are implausible, it
would be wrong to conclude that a Divisia index is inferior to the
conventional monetary aggregates as a measure of transactions money. First,
the theoretical difficulties may not be severe; and second, some of the
difficulties apply at least as severely to simple sum
aggregates. Even a Divisia index that captures transactions services
imperfectly is likely to provide a better measure of transactions money than
alternative aggregates.

Although a Divisia index could measure transactions services correctly,
the measure may be of little relevance at the macroeconomic level if the
underlying structural model of transactions money is mis-specified. Recent
developments in macroeconomic theory [Bernanke and Blinder (1988), Kashyap
and Stein (1993)] have emphasized the special role of the commercial banking
system in the transmission mechanism of monetary policy. Individuals and
small companies are unable to issue primary securities because of asymmetric
information problems. Consequently they are reliant on banks for external
finance. Unavailability of bank credit will curtail the real activities of
these groups. An expansion of bank credit will relax the constraints on
these groups, allowing them to expand real activity. Thus the ability of
the monetary sector to expand domestic credit is central to the explanation



of domestic output. The size of the banking system's consolidated balance
sheet may have good indicator properties. 1/

Macroeconomic models of this form typically have few explicit
microeconomic foundations in the sense used earlier in this paper. Whilst
the microeconomic theory of credit rationing is relatively well developed
[Stiglitz and Weiss (1981)], it has yet to be fully integrated into a
coherent macroeconomic model. Therefore, although microeconomic
justifications of the importance of bank credit (surveyed in Dale and
Haldane (1993)) are reasonably convincing, they do not provide the formal
basis for analysis comparable to that undertaken with Divisia indices. This
suggests that the microeconomic foundations approach is, as yet, less
relevant for alternative structural models. Consequently the claim that the
Divisia measure is preferable because of its firm grounding in microeconomic
theory is less compelling when the possibility of alternative structural
models of money is entertained.

Consider a closed economy 2/ where the government refrains from
borrowing from the commercial banking system. 3/ In such models, where
the size of the consolidated balance sheet of the commercial banking system
is of importance, simple sum aggregates may well be the appropriate measure
of money. Weighted aggregates based on Divisia indices do not capture the
concept of "loanable funds" available to expand bank credit and thus are not
the relevant measure. &4/

The question of how to measure money correctly is logically distinct
from the issue of whether a stable relationship exists between a monetary
aggregate and other macroeconomic variables [Pill and Pradhan (1994)]. What
constitutes a sensible measure of money is largely dependent on what
structural model of the role of money one has in mind. Divisia indices--
which purport to measure the transactions services associated with money
holdings--are only appropriate to a transactions structural model.
Alternative models necessitate the use of alternative measures, including at

l/ "Good" in this context suggests both that the indicator tracks
variables of interest closely and that, because the relationship is
"structural" (in the sense it describes genuine economic behavior), it
should be stable over time.

2/ Closed in the sense that there are effective capital controls
preventing the flow of deposits at domestic banks to or from the rest of the
world.

3/ This effectively implies that fiscal deficits are financed entirely by
debt sales to the non-bank private sector. An example would be the "full
fund rule" operated by the U.K. authorities during 1985-92.

4/ In countries that have well developed capital markets, the appropriate
measure of loanable funds will include credit extended through securities
markets as well as bank credit. In this case, even simple sum measures of
bank liasbilities may be poor indicators.



times traditional simple sum measures, such as those employed by central
banks.

VI. Conclusions

From a policymaker’'s perspective, a measure of money is only useful in
so far as it imparts information about the contemporaneous or future
behavior of objective variables, such as prices, output, and national
income. The authorities use monetary data--which are typically reported
promptly and accurately--to assess the behavior of other variables, which
are generally only available after a longer time lag and are subject to
considerable revision.

Policymakers are typically agnostic about the structural model of
money. If they were convinced that the transactions services model of money
is a good representation of the observed data, then presumably they would be
less averse to adopting weighted aggregates such as Divisia. However, in
general, policymakers are not convinced that any one structural model is
infallible. They are especially wary of structural models associated with
the monetary aggregates following the problems with monetary targeting
encountered in the early 1980s in the United Kingdom, the United States, and
elsewhere.

At a macroeconomic level, it is impossible to separate the issue of
measurement from that of model specification. Implicitly, any attempt to
estimate a demand for money equation using macroeconomic data is testing a
joint hypothesis, namely that the aggregate correctly measures the monetary
concept of interest and that the structural model is appropriate. In
the context of Divisia, even a perfect measure of transactions money may not
yield a useful relationship with objective variables because the underlying
model is misspecified. Equally, simple sum aggregates may result in a more
useful--from an information content perspective--relationship with prices or
income, not because they offer a better measure of transactions money but
because the transactions theory of money alone may be an inadequate
description of the macroeconomic data and behavior.

Since any macroeconomic model involves "incredible" identifying
assumptions [Sims (1980)], tests of model specification are inevitably of
very low power. It is essentially impossible to determine whether the
transactions theory of money--or any other theory for that matter--is right
or wrong in aggregate time series. This leaves two possible approaches.

One is to allow the data to "speak"; to concentrate attention on useful 1/
reduced form relationships, in the knowledge that they may break down in the
presence of future structural or policy shocks. The other is to accept a
certain model specification on the basis of a priori reasoning and explore
the restrictions imposed by that model on the data.

1/ What constitutes "useful" is determined by an exogenous criterion,
typically based on indicator or information content properties.



Policymakers have typically adopted the former approach whilst academic
two groups, this is hardly surprising. Central banks will remain reluctant
to use monetary aggregates constructed according to Divisia weighting
schemes until they are convinced that the resulting measures offer
unambiguously better statistical indicator properties than those constructed
as simple sums. The evidence on whether this is the case remains, at best,
mixed [Fisher, Hudson, and Pradhan (1993)]. 1In contrast, academics are
reluctant to consider simple sum aggregates because, within the context of
their chosen structural model, such aggregates are clearly so poorly
constructed they are almost meaningless.

If one takes the transactions model of money as a starting point,
Divisia indices for money appear to be far superior to the conventional
simple sum aggregates. Academic criticism of central bank practice is
vindicated. However, central bankers can coherently argue that the
transactions model may be mis-specified or (to put it more directly) simply
not very useful at a macroeconomic level. Once the transactions structural
model is abandoned in favor of alternatives, there can no longer be any
presumption that the Divisia measures of money are superior to conventional
aggregates.

If one allows for the existence of alternative structural models of the
role of money and the financial system in the macroeconomy, conventional
measures may be appropriate. For example, when bank credit plays an
important role, traditional simple sum measures--to the extent that
aggregate bank liabilities are closely related to aggregate bank credit--are
likely to capture the economically meaningful concept. Since direct tests
of one structural model against another are impossible in macroeconomic
data, alternative approaches have to be evaluated on the basis of
statistical reduced form relationships. Until weighted aggrepates perform
better on such criteria, central banks are justified in continuing to rely
on simple sum measures of money.
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The Divisia Measure of Transaction Services

(i) To show that a Divisia monetary index measures transactions
services, given a linearly homogenous aggregator function, comsider a simple
case of only two monetary assets, cash (C) and one interest bearing asset
(I). Transactions services. M will be a function of holdings of these two
assets, where ¢(.) is the aggregator function.

M = $(C,I) (A1)

Total differentiation of (Al) and division by M yields:

dM _ dC+ dI A2
- ¢CT ¢IT (A2)

where ¢. and ¢y are the partial derivatives of ¢ with respect to C and I.

Multiplying the first term in (A2) by C/C and the second term by I/I
gives:

H_,CC, , II A3
7" fencttInT (43)

By Euler'’s Law ¢.C+¢1I = ¢(C,I) = M. Therefore,

H_  9%cC (e, 1T [z (AL)
M $CC+3II C 3CC+3II T

In equilibrium consumers equate marginal utilities to the prices of
assets, such that the marginal rate of substitution between any two assets
will equal the ratio of their respective prices. ¢./¢1 = pc/pP1, where pg
and py are the user costs. Substituting these prices in place of the
partial derivatives yields:

Moo [¢). o (2 (A5)
7= sefe) sl

where:
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P.C PrI

= e —— S = ——————
Sc = pooaprr 1T PooPLI

In continuous time M/M = D/D, the growth of the Divisia index.

(ii) To show that the Divisia measure fails to account for
‘technological’ financial innovation, following Koenig and Fomby (1991),
suppose the monetary services function is.given by;

M = ¢(aC,BI) (87)

where a and B8 are time varying parameters reflecting the transactions
technology (e.g., ATMs, direct debit facilities, etc.) which are not fully
reflected in the own rates of return used to derive user costs.

Following the same procedure outlined above for the microeconomic
derivation of the Divisia index, it can be shown that:

Pl gl

The last two terms in (A8) capture the extent of the departure of the
Divisia measure from the "true" growth of transactions services in the
economy. To measure this divergence, some functional form for the payments
technology (a and 8) has to be specified and estimated.
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