A Re-evaluation of Financial Targets*

Introduction

In recent years there has been much debate concerning necessary
conditions for an optimal monetary policy. Earlier discussions on
monetary rules have been supplanted by more sophisticated analyses
of monetary policy targets and indicators; and this has lead to an
application to monetary policy of the theory of decision making under
uncertainty. The outcome has been a much greater understanding of
the many theoretical and technical aspects of the formulation of
monetary policy. And the monetary authorities themselves have
been accepting some of these findings, as evidenced by their changed
attitude towards the control of monetary aggregates.!

In his interesting “ Evaluation of Financial Targets in Six
Countries”? Argy presents an analytical framework, in which to
evaluate diverse financial targets, based on the following assump-
tions: 3

i) the monetary authorities take some level of income as
their ultimate target;

if) to achieve this goal, they choose an operating target among
the financial variables they can control, and fix its value for the
relevant planning period;

1ii) as the authorities do not have a complete knowledge of
the structure of the economy, nor are able to forecast cxactly all

* This paper is a part of 2 larger study on the relevance of a * domestic credit ®
policy. This research was financially assisted by a grant from the Ente per gli studi
monetari, bancari e finanziari * L. Einaud; ”, Rome, Some of the ideas contained in this
paper have been influenced by discussion with Francis Cassel and Charles Goodhart,

L See Boarp or Govemwors oF Tur Feperar Reserve SysTEM (1971).

2 This Review, March 1974, Pp- 28-s0.

3 1%d., pp. 33-34.
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cxogenous developments, there will occur unpredicted disturbances
that destabilize income;

iv) the problem is then to find that oPeraFionaI target which
— being maintained during the planning period in _thc face qf these
unexpected disturbances — will minimize the variance of income
around its desired value.

Given these assumptions, and using a simplified macroeconomic
model, Argy compares the effects on income of unexpected changes
in private expenditure, the demand for money, the demand. for
currency, the demand for reserves by the banking system, private
capital inflow and exports. The model is solved for income, given
six different financial targets: short term interest rate, tot.al ‘bE'lSC
money, bank reserves, unborrowed bank reserves, free bank liquidity
ratio, and domestic credit expansion (DCE). ’I:hcsc targets are then
compared in terms of the relative size of the impact ml%ltlphcrs .Of
the above mentioned disturbances. The argument implies that if,
for instance, the multiplier on income of a change in private ex-
penditure is lower with DCE than with the other targets, DCE is
judged the most stabilizing target the monctary authorities can adopt.

This analysis leads therefore to a ranking qf ‘thc Fhfferent targets
in terms of the degree by which they are stabilizing income towards
its desired value, and these conclusions can be used to judge the
appropriateness of the financial targets employed in the various
countries,*

Although interesting, these conclusions depend of course on.the
four basic assumptions listed above, which seem to us unrealistic
and to some extent misleading. The purposec of the present paper
is to investigate the characteristics of diverse targets under alternative,
more reasonable, assumptions on the preferences of the monetary
authorities. Some of the limitations of Argy’s analysis are retained
(e.g. a very simplified macroeconomic model which is only uscful ﬁor
comparative static analysis), but it will be shown thB‘.t by relaxing
some of its strictures, we can get more uscful criteria for the

formulation of monetary policy.

4 As the choice of the best target depends on the instability of the various functions
and on the forecasting capacity of the monetary authorities, the optimal operating target
need not be the same in different countries. See AreY, op. cff., p. 4o.
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1. Monetary Policy Goals and Targets

Recent discussions in the literature have centred on the question
of the effectiveness of alternative monetary targets, the “optimal”
target being that which minimizes the variance of income over time
in a system subject to stochastic disturbances” However, this criterion
assumes symmetry of disutility attached to deviations about a desired
level of income, an assumption that Wood ¢ found “rather bizarre
and needlessly unrealistic”! As Wood pointed out,” “ the marginal
utility of income is always positive and there exists no limit to the
income desired; the public’s and the policy-makers’ desire for real
income is insatiable . While Argy simply assumes that the authorities
have some unspecified level of income as their ultimate target, other
analyses of optimal monetary policy have explicitly stated that the
desired level of income is full employment income, and “ it is assumed
that incomes above “ fyll employment income” are undesirable due
to inflationary pressures 8 In other words, when realized income
exceeds desired income, its marginal utility is negative because of the
associated loss of utility due to inflation. However, even this for-
mulation was criticized by Wood, who maintained that “if the price
level affects social welfare and is influenced by governmental policy,
then it should be included explicitly as an argument in the social
welfare function”; and found that the exclusion of non-controlled
variables that influence social welfare, requiring the non-controlled
variables that are included to play a hazy and undefined hetero-
gencous role, leads to losses in expected utility .

An evaluation of financial targets must then be made in terms
of a general utility function which includes all relevant goals and
constraints of monetary policy. Having specified the weights
attached to deviations about the desired values of the terms of the
utility function, the problem is then to find the operating target
which, given unpredicted disturbances, will maximize utility, This
implies finding the target which guarantees the best trade-offs
between the various terms of the utility function,

3 Bee PooLE (1970), (rg71), and Moors (1g72).

6 Sce Woop (1965, p. 317),

7 1bid., p. 312,

8 See PooLe (1571, p. 139).

9 See Woop (1965, p. 314). Wood stresses the need to distinguish between the
income level that is desired (which is unbounded), and that which the policy-makers expect
can be attained consistent with other objectives,
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Again, this is something more than just finding which operating
target is best for one goal and which is best for another goal. An
exercise along these lines has been done by Polak-Argy in a well-
known article,”® which employs an analytical framework very similar
to the one used by Argy in his recent paper. Polak-Argy compared
a money supply target with a “domestic credit expansion” target,
in terms of two objectives, income and the balance of payments,
whose variances had to be minimized given unpredicted disturbances
in autonomous expenditure, the demand for money, exports, and
capital inflows. Their conclusion was® that a DCE target was
unquestionably better for the balance of payments objective, while
for income a DCE target was best in the case of domestic disturbances,
but a money supply target was most suitable for stabilizing income
in the case of external disturbances.

Clearly this conclusion implies (apart from the obvious case in
which there are two independent instruments for the two objectives) 12
that the monetary authorities either know which of the kinds of
disturbances is the more likely to occur, or in fact they act as if they
had only one target at the time. In the latter case, they will stick
to a DCE target whenever there is a crisis in the balance of payrents,
and move to a money supply target if the internal objective has
overriding priority.”

However, this somewhat schizophrenic approach raises more
questions than it answers, While it is obvious that with a balance-
of-payments crisis its cure must have priority, the best target being
the one that guarantees that there would be no unexpected decline
in foreign reserves (and viceversa if there is declining income and
employment), the very occurrence of alternating internal and external
crises is what the policy-makers ought to avoid. But a monetary
strategy which considers either income or the balance of payments
to be the goal variables, depending on which of the two is in “ worse ”
conditions, is in itself a factor of instability; we will come out of
one crisis only to get into another.”¥ The more reasonable alternatives

10 See Porak-Arey {1971).

11 1bid., p. 18. :

12 This point was raised in a footnote by Porax-Amcy, “ The appropriate credit
ceiling that would teach the balance of payments target is not necessarily one that would
generate a satisfactory level of income. Resort to a second instrument {e.g, fiscal policy)
might be necessary under these conditions . Ibid., p. 16, n. 31.

13 In fact, this has been the British experience since 196g. See GoopHART (1g72).

M Of course, the situation will be made even worse by the wrong pairing; for
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involve either the use of two independent instruments ® or the
adoption of a monetary strategy which optimizes the trade-off
between the internal and the external objectives.®

In the latter case, since we are assuming that monetary policy is
the only available instrument, we can formulate the problem as
follows: the authorities have one objective, the level of income,
whose value is unbounded, and have one constraint, the volume of
foreign reserves; U7 then, given unpredicted disturbances, they are
required to select the financial target which gives the best trade-off
income / regerves.

Having so reformulated Argy’s original assumptions,’® to better
approximate the behaviour of monetary authorities of industrial
countries in the postwar period, we can analyse the criteria for
sclecting a financial target. We use a stylized macroecenomic model
which shares both the simplifications ¥ and the characteristics of
the various models developed by the IMF (as given in many articles
by Polak and Argy) to indicate the relationship bétween credit
expansion in one country and its balance of payments and income
objectives.

The model is as follows:

[1] Y=C+I+G+X—-1)
[2] C=A+4+cY+dM
[3] U=B+mY

instance with a devaluation accompanied by a monetary expansion: this was the case in
Britain in 1968, see Jomwsow (2974, p. 1) and again in Iy in 1973, see Vacrco (1g75).

15 In this case, monetary policy will be assigned to the balance of payments objective,
see Jomwson (1972). Thus Argy’s evaluation in terms of an objective for income can be
misleading.

16 In this case, the pairing suggested by Polalk-Argy, which was in terms of one
cbjective-one target, is less relevant.

17 The price level as such has not been an effective constraint. Its imternal effects
have been disregarded, and only the recent acceleration of inflation has prompted solutions
to avoid them. See Frioman (1974). Its external effects (with prices rising in one country
faster than elsewhere} have been taken into consideration, but because they were associated
with a Joss in reserves, the latter being the ultimate constraint,

12 Also his other assumptions could be questioned, For instance, if the target will
rot be changed when the objective variable diverges from its desired value, it 45 ruled out
any feedback mechanism which could in effect give more successful outcomes. See Topm
(1974, p- 73)-

19 The model makes no explicit allowance for reaction lags, and there is no equation
for the price level, thus we ignore the division between real output and prices. See
Porax-Ancy (1971).
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(4] MC=D-bAM

5] R=X—U)+MC
[6] AM=R+DCE

where: Y = Income
C= Consumption
I+ G=Autonomous Expenditure
X = Exports
U= Imports
MC = Capital Inflows

R=_Change in the Net Foreign Assets of Consolidated
Banking System

DCE = Domestic Credit Expansion
M=Money Supply
c,d,m,b>o0

Equations [2], [3], and [4] are the three behavioural equations in
the model, explaining consumption, imports, and capital inflows.
A, B, and D are the autonomous component of these three functions,
while b and d measure the direct and indirect (through the interest
rate, whose determination is omitted for simplicity) effects of the
money supply on endogenous expenditure and capital inflows.
Equations [1}], 5], and [6] define income, the balance of pay-
ments and the money supply. The increase in the moncy supply is
divided into its two components, domestic (DCE) and external (R).
Gtven the parameters m,e,b,d,A,BD and the exogenous variables
- LGXM,_ ,DCE, the model determines the values of the six
unknowns Y,C,UMCRM. Thus we can analyse the effects on both
the goal variable (Y) and the constraint (R) of alternative strategies
based on moncy supply or domestic credit targets.

2. Certainty and Uncertainty in Selecting Financial Targets

With complete knowledge of the structure of the economy (i.c.
with non-stochastic estimates of the parameters ¢,m,b,d), with accu-
rate forecasts of autonomous expenditure (LGX), and without
uncxpected developments (i.c. unpredictable shifts in the behavioural
functions, measured by A,B,D), it would make no difference whether
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the authorities adopted a target for the money supply or for DCE,
In both cases the relationship between the two targets is stable and
known, thus the authorities will either fix DCE (leaving M endo-
genous) or fix M (leaving DCE endogenous) to achieve either a
desired value for income or for the balance of payments.®

Solving the model, we find that with a desired level of income
(Y*), the optimal values for the targets, DCE or M respectively, are
given by equations (I) and (II):

() DCE=d ""(1+b) [A+I+G+dM,_,] +(z +b+d) [X—B]
+dD+ [(1+m—¢) (1+b)+md] Y4

M  M=d-4{B—A—I—G—X+(1+m-c) Y¥

While equations (III) and (IV) give the values of the two targets for
a desired balance of payments (R¥):

() DCE=[K1+m—c)+md]—1—m[A+I+G+dM, ]+
(1—0) [X—Bl+(@+m—¢) D — [(1 +m—c)(1+b) + md] R¥

v) M= [b(i +m—c)+md]~!'} —m[A+I1+G] +
[bt+m—] M,_, +(x—~¢) [X—B]
+(1+m—c) D—(1+m-—c) R¥

It can be seen that an increase in Y* implies an increase in both
DCE and M, while an increase in R* implies a decrease in DCE
and M. It is also evident that an increase in either DCE or M to
raise Y will lower R; it is not possible to guarantee both Y* and R*.
And finally, we note that the decline in rescrves for a given increase
in income is the same? for both a DCE and an M increase, the
trade-off being equal to:

R b(+m—c)+md
) AY d
where d>o and [b(z + m — ¢} + md] >o0.

Now, let us assume that either LX,G change or the functions [2],

20 However, the two strategics will differ in terms of the actual monetary instruments
used. This point is further developed in my “ Credito totale interno e offerta di moneta ™,
forthecoming, )

2L As expected, since the two are not independent instruments. The trade-off ecan
be altered by changes in G (government expenditure), which is just another way of saying
that with two independent instruments both objectives can be satisfied.
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[3], [4] shift (ie. AB,D change)” What are the results for Y
and R under alternative strategies of a money supply or a DCE
target?

If we consider the level of income first, the model can be reduced
to two equations relating the money supply to the level of income:

(VD Ye={r+m—c] A +1+G+X —Bi+dM]
(VI M={r+b]-14X—B+D—mY+DCE} +M,_,

Equation (V1) indicates that an increase in M, ceterts paribus, raises
Y; while equation (VII) shows that an increase in Y, DCE given,
reduces the money supply (through an increase in imports which
is only partly offset by capital inflows)*. Equation (VII) is thus used
to represent a DCE target, and can be substituted by an alternative
function which shows that M does not depend on Y, when a money
supply target is employed (in this case, DCE becomes endogenous
and varies according to Y). Equations (VI), (VII) and the alternative
equation for a money supply target are represented in Figure L

Any change in autonomous internal expenditure (A+G+1),
will shift equation (VI), to the right if expenditure increases and to
the left if expenditure declines. In the first case, the maximum
increase in income (Ys) will be obtained with a money supply target;
in the second case, the minimum decline (Yz) will be obtained with
a DCE target? This is because, with a DCE target, changes in
income (eq. VI) are partly reduced by the offsetting changes in M
(eq. VII), a mechanism which does not operate with a money supply
target {equation VII being substituted by the horizontal line).

Any change in the exogenous component of the current account
of the balance of payments (X — B), will shift both equations (V)
and (VII) - as indicated in Figure II for the case of an increase —
with 2 DCE target; while it will shift only equation (VD) with a
money supply target. In this case, we find that the maximum
increase in income (Y:) is obtained with a DCE target; while the
minimum decline is given by a money supply target.

22 An alternative interesting case would be to comsider the perameters as stochastic
estimates.  Sce Frreoman (1973} '

23 In Figure 1 it is alo evident that with certainty any ¥ can be achieved cither by
fixing DCE or M.

* This result depending on both the import propensity and the capital inflow
elasticity, there could be cases when M wiil rise with an increase in income. In that
case, the following analysis should be accordingly changed.
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_ Finally, any change in autonomous capital i i
shift cquation (VII) with a DCE target, IezI:ding ltloﬁ(::‘:rsrcg];g;nd‘;;;n
chan.gcs in M and Y; a DCE target is thus best with an increase in I%
for it leads to a rise in income. With a money supply target, a
change in D will be offset by a change in DCE leaving ingco;ne
unaii;ctcd:_ a_11noncy supply target is best to avoid a decline in income.

A a similar way we can analyse the effects i
variable R. The model can be rcd?zced to the foll(c))?vig;;c ci;tlllasttir;;gf

(VI R=[r+m—c]-1§(1 —¢) [X—Bl+(1+m--c) D
+[ba+m—¢)] M,_,—m A +I1+G)— [b(x +m—c)+md] M}

(IX) M=R+DCE+M, _

1
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Y% Y Y Y

Figure II

as represented in Figure IIL. Again, equation (IX) can be substituted
with an equation for M, where the money supply does not vary with
the reserves, as their changes are offset by changes in DCE. .

It is evident that all changes in the various exogenous varlablfes
will only shift equation (VIIT). And that the maximum increase in
reserves (Rs) will be obtained with a money supply target, while
the minimum decline (Re) will be given by a DCE target. As before,
with a DCE target we have offsetting changes in the money supply
which reduce the change in reserves.

The conclusions we have thus reached are not entirely novel®
Had we defined the policy criterion in terms of minimizing the

24 The analytical framework itself is adapted from Pooiz {z970), {197%).
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variance around a desired level of income or reserves, we would
have found that a DCE target is always better for stabilizing the
external objective (see Figure III: R:— Rs is smaller than Ri— Ry).
While for the income objective, a DCE target is better in the case
of a change in internal autonomous cxpenditure (see Figure I:
Y:—Ys is smaller than Yi— Ys), but a money supply target is
best when there are shifts in the balance of payments. As we have

seen earlier on, these were in fact the conclusions reached by Polak-
Argy?

25 In fact, our diagrammatic analysis corresponds to Polak-Argy’s analysis which is
cast in terms of relative size of the multipliers: the finding that a shift in equations (VID),
(VID}, (VIID) has a smaller effect on one objective, given one target, corresponds to the
case of a smaller multiplier of that disturbance.
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What we have shown, however, is that the selection of an optimal
target depends not only on which unpredicted disturbance occurs,
but also on the utility function of the monetary authorities. If their
only objective variable is income, without any constraint, and we
simply assume that utility is proportional to income, the choice
between a DCE or a money supply target is just a question of risk-
aversion. With an increase in autonomous expenditure, a money
supply target gives the maximurn increase in income, but with a
decline in autonomous expenditure, a DCE target gives the minimum
decline in income. Unless the authorities can forecast the direction
of unpredictable disturbances, there is no obvious criterion for
selecting the optimal target: in each case there is going to be a loss
of utility with one of the two disturbances.

This state of indeterminacy is the consequence of comparing
two alternative targets in terms of just one objective variable which
is by definition unbounded. But we can show more reasonable
results if we simultaneously consider both the internal objective and
the external constraint,

3. Trade-offs Between Internal and External Objectives

An alternative, more realistic, utility function for the monetary
authorities (which certainly gives a better approximation of their
behaviour in the postwar period), can be stated as follows:

i) any unexpected disturbance which leads to both an increase
in income and reserves unquestionably increases utility. In this case,
the optimal financial target is the one that leads to the maximum
increase in income, per unit of increase in reserves;

ii) with a disturbance that leads to a decline in income, the
best target is the onc that gives the minimum decline in income;

iii) with an unexpected disturbance that leads to an increase
in income and a decline in reserves, the optimal target is the one
that gives the minimum decline in reserves per unit of increase in
income.

We can solve the model [1]-[6] for the two targets and compare
the effects of unexpected disturbances on both income and re-
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serves (the ratio of the various multipliers will give the relevant
trade-offs %),

.The first case — both income and reserves rise ~- is found with
an increase in the autonomous components of the balance of pay-
ments. With an increase in exports, a DCE target will lead to the
maximum increase in income per unit of increase of reserves. This
is confirmed by the fact that the ratio AY/R for DCE is greater than
the ratio AY/R for M:

X _%Y_ - 1+b+d - AY _ 1

peE ¢ R 1—¢

where b+d>o0 and 1-—c>o0.

The same is true with an increase in autonomous capital inflows:

AY d Y
1) = = - L‘;{ _o
bcg M M

The second case — income declines — is found in the case of
a decline in all the various functions. Fere we must distinguish
two cases. With a decline in internal autonomous cxpenditure, a
DCE target gives the minimum decrease in income. With a decline
in exports or in capital inflows, a money supply target gives the
minimum decline in income (at the expense of a greater decline in
reserves).

The third case — income increases and reserves decline — is
found with an increase in autonomous internal expenditure. Here,
again, a DCE target is better, for it leads to the minimum decline
in reserves per unit of increase in income, as is confirmed by the

26 These trade-offs must not be confused with the trade-offs that will be determined
in the case of the authorities reacting to an undesired change of their cbjective variable.
In the Iatter case, the trade-offs will be the same both for a change in DCE or M, and
will differ according to the cause of the undesired change in income,
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fact that the ratio R/AY for DCE is smaller than the ratio
R/AY for M:

X1 R X
AY —— I+b AY —
CE M
Thus, not surprisingly — given the previous results — this

analysis leads to the conclusion that, in general, a DCE target is
better than a money supply target. It is better for both income and
the balance of payments, except in the case of an unexpected decline
in cxports and capital inflows. A money supply target is best in the
latter case, but then it is less satisfactory in many more other cases.

Conclusions

In this paper we have maintained, first, that an evaluation of
alternative targets of monetary policy in terms of minimum variance
of income is not a very relevant analysis. There is no reason why
the authorities should prevent an increase in income, except, of
course, if a constraint is violated. Nor is it very useful to find which
target is best for what objective. By shifting from one target to
another, according to which objective has overriding priority,
monetary policy may actually increase the instability of the system.

If we assume a utility function in which we have both income
as an objective variable and the foreign reserves as a constraint, and
we have just monetary policy as the available instrument (otherwise,
with two instruments, monetary policy should be paired to the
external objective), then in order to maximize expected utility the
monetary authorities have to sclect the target which gives the best
trade-off between the internal goal and the external constraint.

Our results indicate that a DCE target is the optimal operating
target, except in the case of an unexpected worsening -ef:the balance
of payments, A possible way out of this dilemma requires the
relaxation of two other stringent assumptions which are commonly
found in the literature and were adopted in the present paper. That
is to say, the authorities have to take into account, in their forecasts
of the cxogenous components of the balance of payments, the necessity

A Re-evaluation of Financial Targets 217

to rule out any decline in exports and capital inflows. Their target
for DCE# will be, in the first instance, the one which accepts the
most “ pessimistic ” forecasts of the balance of payments. Then the
target itself could be adapted upwards, once the balance of payments
turns out better than forecasted. In other words, by this simplified
rule-of-thumb, the authorities can dispose of uncertainty with regard
to the balance of payments, but need to correct this more restrictive
approaqh by introducing a feedback mechanism on their target. Less
uncertainty and greater flexibility are, after all, the monetary author-
ity’s preferred conditions.

27 This procedure is much simpler for a DCE than for a money supply target,

Ancona Gracomo Vaciaco
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