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In this paper I examine the properties of monetary, nominal income and exchange rate targets, 
as stabilization policies in an open economy. Perfect capital mobility and a wide variety of 
transitory random shocks is assumed. Nominal wages are assumed to have been set in advance 
of the realization of the shocks. None of these rules is in general sufficient to minimize the 
welfare cost of aggregate fluctations. and none necessarily dominates all others. Under the 
assumption that monetary control is subject to random errors optimal policy implies reactions 
to all observable shocks, and is characterized by heavy exchange market intervention. 

1. Introduction 

The experience with money supply targets, so fashionable in the late 
seventies and early eighties, has proven rather disappointing. Many macro- 
economists [e.g. Tobin (1980)] could argue that adequate warnings had been 
given, and that the failures of fixed monetary targets were to be expected. 

In the same vein, after almost fifteen years of floating exchange rates, more 
governments and policy analysts have become disillusioned with the current 
system. Flexible exchange rates have failed to deliver the goods, i.e. insulation 
of domestic developments from the rest of the world [see Dornbusch (1980)]. 
The early promises [e.g. Friedman (1953)] have not been fulfilled. We have 
witnessed wild gyrations in real exchange rates, persistent trade imbalances, 
and protectionism has again raised its ugly spectre. The recent partial 
resurrection of fixed exchange rates (EMS), and the preoccupation with 
international macroeconomic policy coordination, are evidence, if any indeed 
was needed, of the disillusionment with flexible exchange rates. Yet, coordi- 
nation may prove to be far more difficult and complicated than better 
national macroeconomic policies. 

Nominal income targets at some stage threatened to become the new fad 
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[see Tobin (1980), Meade (1978) or Brittan (1981)]. Although one can show 
that in some kinds of models they are better than fixed monetary targets [e.g. 
Bean (1983)], it is perhaps no great misfortune that they have not been 
widely adopted. 

In this paper I consider the positive and normative implications of fixed 
monetary, nominal income and exchange rate targets in a small open 
economy. To highlight the important relevant factors one cannot avoid using 
some simplified model. As I wish to concentrate on issues of short-run 
stabilization policy, I opt for an extended stochastic version of the rather 
robust Mundell-Fleming model. I assume an economy that produces both 
internationally traded and non-traded goods, and which has a stationary 
equilibrium that is perturbed each period by a number of independent 
transitory random shocks. These cause random fluctuations around the 
stationary equilibrium, but as they are transitory, the economy is expected to 
return to stationary equilibrium in the next period. 

If wages and all prices were free to adjust, and if all shocks were observed, 
there would not be much of a role for macroeconomic policy. I assume 
however, along with most of the mainstream macroeconomic literature, that 
nominal wages are set each period in advance of the realization of the 
stochastic shocks, and that there is no indexation.’ 

This feature of the labour market introduces an ex post distortion, caused 
by the random shocks, but due of course to the fact that nominal wages are 
not conditioned on them. The objective of stabilization policy could then be 
to minimize the average welfare loss associated with this distortion in the 
labour market. 

I derive expressions for the ex post average welfare loss under fixed 
monetary and nominal income targets with flexible exchange rates, and 
under fixed exchange rates (a fixed exchange rate target). I find that nominal 
income targets do not necessarily dominate monetary targets. In general, 
nominal income targets insulate the domestic economy from money demand 
and world price and interest rate shocks. On the other hand, they may 
magnify the influence of the remaining shocks, i.e. supply shocks and errors 
in monetary control. This is because under a nominal income target, 
monetary policy reacts to changes in the exchange rate, and thus reinforces 
the effects of the shocks that influence it. Whether nominal income targets 
result in a lower welfare loss than monetary targets, depends on the balance 
between the reduction in aggregate variability due to the shocks that they 
neutralize, and the increase due to the shocks that they reinforce. Under 
fixed exchange rates the money stock becomes demand determined, and the 
domestic economy is insulated from all money market shocks. Supply shocks 

‘In fact, all the results of the present paper go through even under the assumption of partially 
indexed nominal wages [see Alogoskoulis (1987)]. 
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and external price shocks still affect it. It is shown that if shocks in the world 
price of tradeable goods have a sufficiently low variance, fixed exchange rates 
could in fact dominate both monetary and nominal income targets. 

None of those fixed targets is however optimal. It is shown that the 
conditions for minimizing the ex post distortion in the labour market are for 
monetary policy to react to all observable shocks that were not known when 
the nominal wage was determined. The objective is to react to the various 
shocks in such a way, as to bring about the change in real wages that would 
have occurred, had nominal wages been free to adjust ex post to equilibrate 
the labour market. With nominal wages set in advance of the realization of 
the shocks, as is assumed in this paper, optimal monetary policy involves full 
monetary accommodation of shocks in money demand (as with a nominal 
income target), and monetary tightening when world interest rates or world 
inflation unexpectedly rise. These reactions aim to neutralize the effects of 
such shocks on domestic inflation, and hence real wages, since these shocks 
do not affect the ex post equilibrium level of the real wage. Optimal monetary 
reactions to supply shocks are more complicated, as supply shocks also affect 
the equilibrium real wage, and call for changes in inflation from what was 
expected when wages were negotiated. 

Had monetary control been perfect, that would have been the end of the 
story. No independent reaction to the exchange rate would have been 
required. The exchange rate, and domestic inflation would simply reflect 
supply shocks, and, under the optimal monetary policy rule, the economy 
would achieve the first-best of behaving as if wages adjusted to equilibrate 
the labour market. 

One innovation of this paper is the investigation of optimal monetary 
policy when monetary control is subject to random errors. This assumption 
hardly needs any justification, given the nature of monetary control, the 
uncertainties surrounding the definitions of monetary aggregates, as well as 
the failures of monetary authorities in many countries to achieve their stated 
monetary objectives. I assume that errors in monetary control, unlike the 
other aggregate shocks, cannot be eliminated directly in the current period. 
In such a case, the problem of optimal monetary policy becomes a second- 
best problem, analogous to the problem of optimal taxation with distortion- 
ary taxes. It is shown that second-best optimal monetary policy involves 
similar reactions as first-best monetary policy, plus arbitrarily heavy 
exchange market intervention. Since the monetary authorities cannot directly 
react to their own errors, the exchange rate provides an indication of these, 
and exchange market intervention partly neutralizes the influence of errors in 
monetary control. With errors in monetary control the welfare loss that is 
induced by the pre-setting of the nominal wage is no longer eliminated, and 
the economy deviates from the equilibrium that would have been attained 
with flexible nominal wages. The deviations become smaller as the degree of 
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intervention increases, but only to the extent that monetary policy can react 
independently to the other observable shocks. If intervention becomes 
infinite, we are in a fixed exchange rate regime, and there is no scope for an 
independent monetary policy. 

The significance of these findings for the design of stabilization policies in 
small open economies cannot be exaggerated. For a start, under fairly 
general conditions, a policy of limited exchange rate flexibility is shown to be 
part of a second best optimal policy. It allows for a partially independent 
domestic monetary policy, that can be targetted to world interest rates, 
shocks in world inflation, supply shocks, velocity shocks etc. On the other 
hand, it is shown that fixed targets either for the money supply or for 
nominal income or for the exchange rate are in general suboptimal and that 
none necessarily dominates the others.* 

The rest of the paper is organized as follows: In section 2 I present the 
model. It is a stochastic Mundell-Fleming model of a small open economy, 
with internationally traded and non-traded goods. The behaviour of the 
economy and the resulting welfare losses under fixed monetary, nominal 
income and exchange rate targets are examined in section 3, where the 
average welfare losses under each regime are evaluated and compared. In 
section 4 I discuss optimal monetary policy and exchange market interven- 
tion. The final section contains conclusions. 

2. The model 

In what follows, I shall treat all variables as percentage deviations from 
their equilibrium levels in the absence of stochastic transitory shocks.3 

The economy is assumed to consist of two sectors, the one producing 
internationally tradeable commodities, and the other non-tradeables.’ 

*This last result is not surprising, and one guesses that no macroeconomist would ever have 
expected the fixed target he advocated to be an optimal policy rule under general conditions. 
For an extensive analysis of contingent versus lixed rules in macroeconomic policy design [see 
Buiter (1981)]. The recent literature on macroeconomic policy games and optimal dynamic 
policy rules [e.g. Barro and Gordon (1983). Backus and Drifil (1985), Currie and Levine (1985). 
Miller and Salmon (1985) and others] might also be relevant here. 

3This is a convenient simplifying assumption often employed in short run macromodels. For a 
recent application to which the present paper owes a lot [see Aizenman and Frenkel (1985)], 
who have a detailed discussion of the relation between the stationary equilibrium and the 
deviations from it. The fact that we also assume that all stochastic shocks are transitory is also 
of great analytical help, as it allows us to ignore complications with dynamics, and focus on the 
properties of a stochastic stationary state, for which the current values of the shocks do not 
alTect expectations about future values of variables. 

‘The distinction between tradeables and non-tradeables has a long history in international 
trade theory and open economy macroeconomics. For a recent application on questions of 
stabilization policy [see Prachowny (1981)], who also quotes other recent studies. In this paper I 
assume that the non-tradeable good is just a service (proportional to employment in the sector), 
but this could be generalized to any good that transport cost or commercial policy obstacles 
render non-tradeable. 



G.S. Alogoskoufis, Monetary, nominal income and exchange rate targets 691 

The deviation of the output of tradeables from non-stochastic equilibrium 
is given by 

yT=/31T+p, (1) 

where I is employment, /I the assumed constant elasticity of output with 
respect to employment, and p a transitory shock to the production function. 
It is assumed that p(-NI(O,r:). 

From (l), under profit maximization, the deviation in the demand for 
labour in the traded goods sector is 

IT= -cT(w--g---p), r7= l/(1 -/a (2) 

where w is the deviation in the nominal wage, and pT the deviation in the 
price of tradeables measured in terms of domestic currency. 

In the non-tradeables sector, output is proportional to employment. 

yN = IN. (3) 

Demand for labour is, thus, independent of the product wage. We assume, 

IN - NI(0, r:,, (4) 

where IN is a transitory shock to employment in the N sector.5 
From (3), the price of non-tradeables adjusts in the same proportion as the 

economy wide nominal wage. 

pN= w. (5) 

If we assume that v is the proportion of tradeables in equilibrium output, 
then 

y=vf+(l -v)yN, (6) 

p=vpT+(l-v)p! (7) 

(6) and (7) give us deviations of aggregate output and the price level from 
non-stochastic equilibrium. 

We further assume a short run labour supply function for the whole 
economy. 

s1 choose to interpret I” as a supply shock. One could in fact interpret it as a liscal shock, say 
a change in public employment. 
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P=&(W-p)=&Y(W-pq &>O, (8) 

where E is the elasticity of labour supply with respect to transitory changes in 
the real wage. 

The next assumption, lack of wage indexation, is a very crucial one. I 
assume that wages are set before the realization of the stochastic shocks, and 
are not indexed to the price level. Firms determine employment ex post, and 
thus, the labour supply (8) is only ‘notional’. These assumptions ensure6 

w=o. (9) 

Substituting for yr and yN in (6), and using (l), (2), (5) and (9), we end up 
with a short run aggregate supply function for the whole economy. 

y=vpY[p’+p]+(l---v)fN+vp. (10) 

By (lo), transitory deviations of output from normal, are positively related 
to transitory shocks in the price of tradeable goods, shocks in employment in 
the non-tradeables sector, and supply shocks in the tradeables sector. 
Positive shocks of the latter kind augment output in two ways. Through 
higher employment for given real wages in the T-sector, and also through 
higher output for given employment. 

We next turn to the demand side. There is a demand for money function, 
given by 

m=p+y-ai+k=vp=+y-ai+k, (11) 

where k is a stochastic independent shock to money demand, k N NI(0, T,‘). a 
is the interest rate semi-elasticity of money demand, and i is the (deviation in 
the) domestic interest rate. i is determined by uncovered interest parity. 

i=p+s’, (12’) 

where se is the expected rate of future depreciation, and p is a shock to the 
foreign interest rate. pm NI(O,ri). Since all shocks to the economy are 
transitory, the expected rate of future depreciation is equal to minus the rate 
of current depreciation, i.e. 

6The assumption embedded in (9) can be generalized to the case of partial wage indexation as 
in Aizenman and Frenkel (1985) or Alogoskoulis (1987), with no substantive change in the 
results. It is also straightforward to show that setting the nominal wage as postulated here is 
optimal, if firms and workers are constrained to set it ex ante, and the cost of setting up and 
observing an indexation clause exceeds the average welfare loss due to the lack of indexation 
(the latter is defined in section 3 of the paper). Optimal indexation in similar set-ups has been 
analysed recently by Karni (1983) and Aizenman (1983) among others. 
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i=p-s, (12) 

where s is the current rate of depreciation. 
We finally assume that perfect commodity arbitrage ensures that the law of 

one price holds for tradeable goods, i.e., 

pT=s+x, (13) 

where x is a transitory shock to the foreign currency price of tradeable 
goods. x - NI(0, r;).’ 

The model described by (10) to (13) can be used to determine the values of 
the endogenous variables y, pT, i and one of the pair (s,m), in terms of the 
shocks and the structural parameters. Under fixed exchange rates s=O and 
the model determines m, whereas under flexible exchange rates s is endo- 
genous and m can be controlled by the monetary authorities. Given pT, 
domestic inflation is given by vpT, which also is the unanticipated reduction 
in the real wage. The change in competitiveness, which in this class of models 
is the relative price of tradeables to non-tradeables, is given by pT. 

3. The behaviour of the economy and the associated average welfare losses 
under fixed monetary, nominal income and exchange rate targets 

In this section I examine the behaviour of the economy and the associated 
average welfare losses under fixed monetary, nominal income and exchange 
rate targets. Such rules have often been advocated. Friedman’s (1960) strong 
advocation of a fixed target for the rate of growth of the money supply, 
partly adopted by many governments in recent years is the most celebrated. 
Recently, other macroeconomists, notably Meade (1978) and Tobin (1980) 
have advocated a fixed target for the rate of growth of nominal income. 
Finally, the upheavals in the foreign exchange markets in recent years, have 
strengthened the case of advocates of fixed exchange rates. Our purpose in 
this section is to evaluate the implications of such targets for short-run 
fluctuations in small open economies. 

The behaviour of the model economy set up in section 2, under the three 
policy rules can be inferred from table 1. As can be seen from table 1, section 
D, all real variables depend on deviations in the domestic price of tradeable 
goods, and so does domestic inflation. In addition, output also depends 

‘The assumption that the international shocks p and x are uncorrelated, is perhaps unduly 
restrictive. This assumption does not prejudice the qualitative conclusions of this paper, and the 
lirst order conditions for the optimal policy are the same if one assumes that p and x follow a 
bivariate normal distribution, with a non-zero covariance. As a referee has pointed out, if 
international inflation and world interest rates are negatively correlated, the main diNerence is 
that the case for monetary targets is slightly strengthened (see below). 
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Table 1 

Monetary, nominal income and exchange rate targets and the behaviour of 
the economy. 

A. Monetary target 

s=& {6-k-_yx+ap-y~-(l-vv)ln} 

B. Nominal income target 

s=f {a-yx-yp-(l-V)P) 

p$ {a-y~-(l-V)P} 

C. Fixed exchange rates 

s=o 

PT=X 

D. AI1 targets [y = v( 1 + /?a)] 

p=vpr Deviations in Domestic Inflation 
i+p=p-s+vpr Deviations in Real Interest Rates 
w-p= -vpr Deviations in Real Wages 
s+x-pN=pT Deviations in Competitiveness 

y=v&q-pr+/l]+(l-v)P+vp Deviations in Real Output 

I=vu[p’+p]+(l-v)P Deviations in Aggregate Employment 

directly on the supply shocks (,!J and IN), and the domestic real interest rate 
on nominal world interest rates, and the rate of depreciation. 

Where the policy rules differ is in how the various shocks affect the rate of 
exchange rate depreciation, and hence the change in the domestic price of 
tradeable goods. 

3.1. Fixed monetary targets 

Under a fixed monetary target, m, the deviation in the money stock, will 
be assumed to be a white noise process, reflecting only random errors in 
monetary control.8 

*The assumption of errors in monetary control hardly needs any justification, given the recent 
experience with monetary targets. This feature of monetary control is very important for the 
results of this paper, especially regarding the optimal design of monetary policy and exchange 
market intervention. For its relevance in the UK context [see, among others, Artis and Lewis 
(1981)]. 
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m=6, (14) 

where 

Monetary policy does not react to any of the assumed observable current 
shocks. The various shocks affect the demand fopr money function, necessi- 
tating adjustments in the domestic price level, output and the interest rate, 
that will equilibrate the money market. These adjustments take place 
through changes in the exchange rate, that in turn affect both the domestic 
price of tradeables (through the law of one price for tradeables), and the 
domestic interest rate (through uncovered interest parity). 

As can be seen from table 1, section A, unanticipated monetary shocks 
cause depreciations, and therefore increases in the domestic price of traded 
goods. The elasticity depends on the interest rate semi-elasticity of domestic 
money demand (a), and the elasticity of nominal income with respect to 
changes in the domestic price of tradeables [y=v( 1+/30)]. These reflect the 
two channels through which a depreciation affects domestic money demand: 
The interest rate channel (a) and the nominal income channel (7). The 
depreciations caused by monetary shocks, and the associated increases in pT, 

reduce real interest rates and real wages, and increase domestic output, 
inflation and competitiveness. These features would not be inconsistent with 
the stylized facts about macroeconomic fluctuations as highlighted by recent 
experience, or more formally in Barro (1978), and those who followed his 
approach, Dornbusch (1980), Leiderman (1983) and others. Note the positive 
correlation between nominal and real exchange rates (equal to minus 
competitiveness), which is due to the ooershooting that takes place.9 

Shocks in money demand have an effect opposite to that of shocks in 
money supply. Shocks in the world price of tradeables cause nominal and 
real exchange rate appreciations, but an increase in the domestic price of 
traded goods. They therefore increase output, inflation and real interest rates, 
and reduce real wages. Note that only part of the shock in the world price of 
tradeables is transmitted to the domestic price, the rest being neutralized by 
the appreciation of the exchange rate. Shocks in world interest rates induce 
depreciations, a rise in the domestic price of tradeables, and therefore 
increases in inflation, output, competitiveness and real interest rates, with 
associated decreases for real wages. Finally, supply shocks induce apprecia- 
tions and falls in the domestic price of tradeables (through domestic money 
demand), drops in inflation and competitiveness, and increases in real wages 

90vershooting of the exchange rate, as in Buiter and Miller (1981). takes place because in the 
short run the nominal wage is a predetermined variable. However, because of the distinction 
between tradeables and non-tradeables, the price level is sluggish as well, not unlike the case in 
the classic paper of Dombusch (1976). p’ is a jump variable. 

E.E.R. B 
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and real interest rates. The fall in the domestic price of tradeables (increase 
in the real wage), mitigates the output expansion associated with a supply 
shock. 

3.2. Fixed nominal income targets 

We can now move on to an examination of the behaviour of the economy 
under a nominal income target. In this model, a fixed nominal income target 
is nothing more than a monetary policy rule that reacts to changes in the 
domestic interest rate, and accommodates 
consider the money demand function (11). 
that a target for nominal income p+ y, is 
policy rule of the form, 

m+cci-k=p+y=b, 

shocks in money demand. Just 
By rearranging it we can show 
nothing more than a monetary 

(15’) 

where 6 is again a random error in monetary control. Thus, under a nominal 
income target, we have a rule for the rate of change of the money stock, of 
the form, 

m=6-ai+k=6-ap+as+k. (15) 

By (15), the money supply accommodates shocks in money demand, and 
reacts negatively to shocks in world interest rates, with a semi-elasticity equal 
to the interest rate semi-elasticity of domestic money demand. The nominal 
income target is assumed to be subject to the same errors (6) as a monetary 
target. (15) also implies an exchange market intervention rule that leans with 
the wind, i.e. accommodates depreciations, so as to achieve the target for 
nominal income.*O 

As can be seen from table 1, section B, the only shocks that now affect real 
variables through the domestic price of tradeables are supply shocks and 
errors in monetary control. With the exception of real interest rates, a 
nominal income target insulates the domestic economy from all external 
shocks, and also from shocks in money demand. Are these a priori grounds 
for its superiority over a monetary target? In general no! One has to bear in 
mind that under a nominal income target, supply shocks and errors in 
monetary control have a bigger effect on pr, as the monetary accommo- 
dation of changes in the domestic interest rate (or equivalently the 
depreciation of the exchange rate), reinforces their influence. The superiority 
of nominal income targets hinges on the balance between the diminished 

loNote that in general (15) would take the form m=&-alp--as=+ k, where se is the expected 
future rate of depreciation. It is only through our assumption that the economy is rationally 
expected to return to stationary equilibrium that we can substitute s’= -s. 
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influence of external and money demand shocks, and the increased influence 
of supply shocks and errors in monetary control. This is taken up in more 
detail below where an explicit welfare criterion is introduced. 

3.3. Fi.xed exchange rates 

What about fixed exchange rates? Under fixed exchange rates the money 
supply becomes demand determined, and there is no scope for an indepen- 
dent monetary policy. As can be seen from table 1, section C, the domestic 
price of tradeables is always equal to the world price, and the domestic 
economy is insulated from all domestic money market shocks. Real wages 
fall with shocks in the world price of tradeables, whereas real interest rates, 
inflation, competitiieness and output rise. Real interest rates also depend 
positively on shocks in world interest rates, and output also on the supply 
shocks. Note that no domestic shocks affect domestic inflation, real interest 
rates, real wages or competitiveness, as they are all insulated by exchange 
market intervention. 

How would one compare fixed exchange rates and nominal income 
targets? A look at sections B and C of table 1 would reveal that the rating 
would depend on the relative importance of domestic supply shocks and 
errors in monetary control, versus shocks in the world price of tradeables. 
No comparison can however be made without an explicit welfare criterion, 
and this is the questions to which I now turn.” 

3.4. Welfare losses under alternative regimes 

The main distortion in this model stems from the fact that nominal wages 
cannot adjust freely to equilibrate the labour market, after the realization of 
the transitory stochastic shocks. A sensible measure of the induced welfare 
loss should be associated with the discrepancy between actual employment, 
and the level of employment that would prevail in stochastic equilibrium, i.e. 
had wages been free to adjust and equilibrate the labour market ex post. As 
the model is not derived from individual utility maximization, but is cast in 
terms of (log-linear) demand and supply functions, we can obtain a measure 
of the welfare loss associated with the distortion in the labour market, as the 
area of the triangle representing the loss of consumers’ and producers’ 
surplus. In order to compute the welfare loss, we need to multiply the 

II A note about the IS curve is in order before we leave this positive section. The IS determines 
expenditure by domestic residents. Since domestic output, as indeed all other endogenous 
variables are determined without reference to the IS curve, its only role in this set-up is to 
determine the trade balance. With a short-run model like this, ignoring the feedback from trade 
imbalances to total wealth, and hence money demand, might not be as serious an omission as 
with a medium run model. 
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b-p,) 

(W-PT)* 

0 

(W--P,) B 

Fig. 1. The welfare loss for a negative monetary shock. 

discrepancy between equilibrium and actual employment, by one half of the 
difference between the demand and supply wages at the actual employment 
level. This is illustrated in fig. 1, for a negative monetary shock. Such a shock 
causes pr to fall, i.e. the real wage -pT to rise, and, with firms determining 
employment, we end up at A. The actual level of employment I, is lower 
than the equilibrium level of employment r The ex post welfare loss is equal 
to ABE. Similar welfare losses are induced by the other shocks.r2 

To derive an analytic expression for the average welfare loss, we can use 
the demand and supply functions for labour. Assuming that v is also the long 
run equilibrium share of employment in the tradeables sector, we can 
determine short run, stochastic equilibrium deviations in employment as, 

*2Adoption of this measure of the welfare loss was suggested by Aizenman and Frenkel 
(1985). who used it to discuss optimal policy in their paper. This measure turns out to lead to 
identical conclusions as the more conventional formulation of minimizing the expected squared 
discrepancy of output from its stochastic equilibrium value, but it is more easily defendable in 
terms of utility theory, and is clearly appropriate in our context where macroeconomic 
distortions originate in the labour market. 
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A. Monetary target 

Table 2 

Average welfare losses. 

B. Nominal income target 

C. Fixed exchange rates 

VV 
H 

(l-v)%2 
FER=v2++(+zG+ (E+0)2 5: 

T=EV ( acl+(l-v) IN - . 
&+a V > 

(16) 

This has to be compared with (deviations in) actual employment. 

I=#+(l-v)P= -va(w-p=-/f)+(l-v)P. (17) 

From (16) and (17), 

I-T=va -(w-g)+ 
[ 

&p +(l-v)aP. 1 &+a 

From the demand for, and supply of labour, the demand and supply wages 
at the actual employment level can be written as 

(w-p’),= -(I-I)/va+(G-j?), (19a) 

(W-p=)S=(I-?j/v&+(iL-_r). (19b) 

From (18), (19a) and (19b), the welfare loss is given by 

+j’ ;+; . 
[ 1 

(20) 

It is clear from (20), that once we omit the irrelevant constants, the average 
welfare loss is proportional to, 

I I &p +(1-v&I” I 
2 

H=E{(I-7j2}=E va -(w-p’)+ II * (21) 

The corresponding average welfare loss for each of the three regimes of 
monetary and nominal income targets, and fixed exchange rates is presented 
in table 2. 
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It is clear that no rule dominates all the others for all possible configu- 
rations of parameters. 

Comparing the welfare loss corresponding to monetary and nominal 
income targets, we see that in the case where a=O, nominal income targets 
definitely result in a lower average welfare loss. However, this case is not a 
very interesting one given the evidence on money demand functions.i3 

With a negative interest rate semi-elasticity of money demand (a>O), the 
difference between the average welfare loss corresponding to monetary and 
nominal income targets respectively, is proportional to, 

H MT - HNIT = 

a2 + 2ay 
----j--+- 

Zaye(c--)a2 

Y .!z+a 
7: 

_(1-v)2~2ay[a+y-v(~+a)l-va2(~+a)} rf I* VY2(& + a) 
(22) 

The first term (in square brackets) is associated with that part of the 
variance in the domestic price of tradeables that is eliminated under a 
nominal income target. The second term is the additional variance induced 
by the fact that under a nominal income target errors in monetary control 
have a bigger effect on the domestic price of tradeables than under a 
monetary target, and the third and fourth terms are the differences due to the 
supply shocks which are ambiguous. In fact, whether the expression in (22) is 
positive or negative depends on the magnitude of all the parameters of the 
model, as well as the variances of the various shocks. There is no a priori 
case for a nominal income target. If the variance of money demand and 
external shocks is sufftciently high, then a nominal income target might be 
preferable. On the other hand, if errors in monetary control and supply 
shocks have a relatively high variance, a monetary target might in turn be 
preferable. In the absence of errors in monetary control, i.e. r: =O, the case of 
nominal income as opposed to monetary targets is strengthened. 

Similar ambiguities arise in the comparisons of fixed exchange rates with 
the other two types of fixed targets. Under fixed exchange rates, real shocks 
could cause either a bigger or a smaller distortion than under the other two 
targets, but the only other shock that causes a distortion is that on the world 

13The many problems with estimating money demand functions notwithstanding, there is 
overwhelming evidence that money demand is interest elastic. For the UK see the survey in 
Chapter 11, Artis and Lewis (1981). There is also substantial evidence against perfect commodity 
arbitrage for tradeable goods, at least in the short run. However, modifying (13) to p’=tl(s+x), 
where 0 <q 5 1, does not affect the conclusions of this paper. 
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price of tradeables. Evidently, one could envisage configurations of para- 
meters for which monetary and nominal income targets would dominate, and 
vice versa. Again, in the absence of errors in monetary control, the case of 
monetary and nominal income, as opposed to exchange rate targets is 
strengthened.‘” 

The question naturally arises: What is the form of optima1 policy? This is 
the issue to which we turn in the next section. 

4. Optimal monetary policy and exchange market intervention 

To examine optima1 monetary policy and exchange market intervention I 
start by assuming that the monetary authorities, as well as the private sector, 
observe ex post the realizations of the stochastic shocks. However, unlike 
workers and firms who, being locked into prenegotiated nominal wages, 
cannot react to the newly observable shocks, I assume that the monetary 
authorities can condition the money stock to all independent sources of new 
current information. This conditioning is subject to a random error 6, as was 
assumed to be the case with monetary and nominal income targets in the 
previous section. The rule can be written in the following general form:*s 

(23) 

where the 0s are parameters determining the response of the domestic money 
supply to the various shocks. This rule is quite general as it allows for 
domestic monetary policy to react to all independent sources of information. 
The other prices are excluded because they are linear combinations of s, x 
and p.16 

The rules we have examined so far are all special cases of (23). A monetary 
target implies e1 = e2 = e3 = e4 = e5 = e6 = 0, a nominal income target implies 
t’& = 8, = e6 =O, 8, = 8, =a, e4 = - 1, and fixed exchange rates imply an 
infinite 8,. 

One can show [see also Alogoskoufis (1987)] that the optima1 es, the ones 
that minimize the average welfare loss (21), must satisfy the following 
conditions: 

t40ne can easily derive expressions analogous to (22), to compare fixed exchange rates with 
the other two policy regimes. As these are not more illuminating than the argument in this 
paragraph, they are omitted to save space. 

ISThe assumption of observability of current shocks is also required in order to adopt a 
nominal income target. Ifs, p and k are not observed, the nominal income target (15) would not 
be implementable. One of course recognizes that full information is not a very realistic 
assumption. In Alogoskoutis (1987). I discuss optimal policy in the case where the monetary 
authorities only observe current prices, but not quantities or the other shocks. 

t6See Aizenman and Frenkel (1985) for a more general discussion. 
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(24a) to (24e) suggest the optimal reactions of monetary policy that would 
eliminate the welfare loss induced by external shocks, supply shocks and 
money demand shocks. Monetary policy gets tighter with shocks in the 
world price of tradeables and world interest rates to neutralize their influence 
on the money market, and hence on pT, which is the only source through 
which they affect the welfare loss. (24c) suggests a full accommodation of 
shocks in the demand for money function, again to neutralize their effect on 
the welfare loss. The conditions for 8, and e6 are more complicated. Unlike 
the other shocks, supply shocks affect the welfare loss in two ways. They 
affect both the stochastic equilibrium real wage and, through pT, the actunl 

real wage. With fixed nominal wages, positive supply shocks tend to increase 
actual real wages by more than equilibrium real wages. This is because pT 
falls by more with fixed nominal wages. Monetary policy, by accommodating 
supply shocks, causes a smaller fall in pT, i.e. a smaller increase in the real 
wage, in such a way as to achieve the equilibrium increase in real wages. 
Obviously, the optimal response depends on all the parameters of the model, 
including the elasticity of labour supply. 

Had monetary control been perfect, i.e. 73=0, that would have been the 
end of the story. (24f) would have been automatically satisfied, and 8r =0, i.e. 
flexible exchange rates, would have been as good as any degree of exchange 
market intervention. Monetary policy could in fact attain the first best of a 
complete elimination of the welfare loss, as all the causes of the distortion 
would have been neutralized. However, with imperfect monetary control the 
welfare loss cannot be eliminated completely. We have a second best 
situation because the instrument of the monetary authority, the innovation in 
the money stock, introduces some welfare loss itself, and (24f) cannot be 
satisfied. Letting 0, go to infinity, i.e. opting for fixed exchange rates, would 
satisfy (24f), but then the other conditions would fail, as with fixed exchange 
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rates m cannot react independently to the other shocks. We know that with 
fixed exchange rates the average welfare loss is positive. One can show that 
we can achieve a lower welfare loss by satisfying conditions (24a) to (24e), 
and opting for an arbitrarily high degree of exchange market intervention, to 
minimize the welfare loss induced by imperfect monetary control, but 
without sacrificing an independent monetary policy by reverting to fixed 
exchange rates. 

Such a policy would result in the following average welfare loss: 

H= 
V2tS2 

(a+y+e,)2Ti- 
It is easy to see that for 8, >O, the second best optimal policy results in a 

lower welfare loss than either monetary or nominal income targets [see table 
23. One can also show that there is a critical 0:, where Q>O, such that if 
8, > 0:, then the welfare loss associated with the second best monetary policy 
is lower than the welfare loss under fixed exchange rates. It is easy to show 
that 0: is higher the higher the variance of the errors in monetary control, 
the lower the variance of 1 and the supply shocks, and the higher the 
elasticity of labour supply. Equivalently, there is a 0:* ~0, such that, if 
0, <f3:*, then the expected welfare loss is lower than under fixed exchange 
rates. It is easy to show that /(!I:[ </@*I, i.e. a given reduction in the 
expected welfare loss is more easily achieved by leaning against the wind, 
than by leaning with the wind. In general, however, the monetary authority 
could choose to lean with or against the wind. This choice will of course 
influence the decision of whether monetary policy will accommodate or 
counteract shocks in the world price of tradeables, and the supply shocks, as 
the choice of fI1 affects the choice of 8,, e5 and tIJ6, from (24a), (24d) and 
(24e). 

Thus, if errors in monetary control cannot be eliminated, something that 
seems to be indicated by recent experience in industrial countries, the second- 
best optimal monetary policy is to opt for a monetary policy rule that 
neutralizes the effects of all nominal shocks on the domestic price of 
tradeables, and hence the real wage and competitiveness, and accommodates 
supply shocks, so as to bring about an increase in real wages, equal to that 
which would have prevailed in stochastic equilibrium. The role of exchange 
market intervention is then to minimize the distortion introduced by 
imperfect monetary control, which is achieved by heavily intervening in the 
exchange market, since the exchange rate gives an indication of errors in 
monetary control.17 

“Note the similarity of the second-best monetary policy derived in this paper with the 
conditional targets suggested by Artis and Currie (1981). 
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5. Conclusions 

In this paper I have analysed the normative implications of fixed 
monetary, nominal income and exchange rate targets for a small open 
economy. Such rules have been advocated by many macroeconomists and 
economic commentators, and sometimes partially adopted by governments. I 
have examined these supobtimal alternatives as well as optimal feedback 
monetary policy. The optimal monetary policy rule shares some character- 
istics with a nominal income target, in that it calls for the same reactions to 
money demand and world interest rate shocks. In addition, however, it calls 
for reactions to supply shocks and a higher degree of exchange market 
intervention. 

Exchange market intervention reduces the distortions in the labour market 
caused by errors in monetary control, and, more generally, current nominal 
stochastic shocks that are not directly observable by either the monetary 
authorities or private agents. Such distortions cannot be eliminated com- 
pletely by monetary policy, even when all stochastic shocks are observed by 
the monetary authorities, unless monetary control is free of random errors. 
Given the recent experience with controlling the money supply, this appears 
a highly implausible requirement. 

The task for future research would be to examine the sensitivity of the 
second-best policy discussed in this paper to more variations in the 
simplifying assumptions that underlie the model of this paper, examine 
interest rate feedback rules and incorporate fiscal policy. It would be 
particularly interesting to examine the case where there is some additional 
labour market distortion that would create incentives for the government to 
deviate from the optimal policy and create surprise inflation, as under such 
circumstances adopting one of the suboptimal policy rules may help avoid an 
inflationary bias in monetary policy.‘8 

‘*Clearly formulated fixed intermediate targets that are easily understood may stand a better 
chance of coordinating the public beliefs in a reputational low inflation equilibrium [Barro and 
Gordon (1983)], and may be more useful in setting appropriate incentives for an independent 
central banker to pursue a low inflation policy [Rogoff (1987)]. Furthermore, the errors in 
monetary control may cause credibility problems as the government could blame a high 
inflation outcome on control errors, as long as the private sector’s monitoring of monetary 
policy is not perfect [Canzoneri (1985)]. These problems, which were pointed out by a referee, 
might turn out to be very important in the case where the natural rate is suboptimal and there 
are incentives for the government to deviate from the optimal policy as analyzed in this paper. 
As they fall outside the scope of the present paper they are left for future work. 
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