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Abstract

This paper compares two types of monetary policy: price-level targeting and inflation targetin

reviews recent arguments that favour price-level targeting, and examines how certain factors

as the nature of the shocks affecting the economy and the degree to which agents are forw

looking, bear upon the arguments. The paper then extends the analysis to a small open ec

such as Canada’s, and considers whether it is practical for this country to pursue price-leve

targets if its dominant trading partner, the United States, allows the price level to drift.

JEL classification: E52
Bank classification: Monetary policy framework

Résumé

L’auteur compare deux types de politique monétaire, l’un fondé sur la poursuite de cibles dé

à l’égard du niveau des prix et l’autre sur celle de cibles d’inflation. Faisant la revue des

arguments invoqués récemment en faveur des cibles de niveau des prix, il examine comme

certains facteurs, tels que la nature des chocs qui secouent l’économie et la mesure dans 

les agents sont tournés vers l’avenir, influent sur la validité de ces arguments. Puis il étend

l’analyse au cas d’une petite économie ouverte comme le Canada et se demande si ce pa

envisager, de façon réaliste, d’adopter des cibles formulées en fonction du niveau des prix

que son partenaire commercial dominant, les États-Unis, tolère une dérive du niveau des p

Classification JEL : E52
Classification de la Banque : Cadre de la politique monétaire
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1. Introduction

There is a wide consensus today that a primary objective of monetary policy ought to be pr

stability. However, the debate continues as to exactly what price stability should mean: a low

stableinflation rate, or a stableprice level? For now, most countries have opted for a low and

stable inflation rate. Canada, in particular, has chosen to target the inflation rate since 1991

as a low and stable inflation rate has successfully been secured in many countries, and mo

experience has been acquired in this environment, there have been some calls for moneta

authorities to take an extra step and target the price level.

The conventional view is that a policy that targets the price level generates too much volati

output and prices in the short run, because it requires that prices be returned to their previou

after every shock. Of course, in the long run, prices are fully predetermined. On the other ha

policy that targets the inflation rate is thought to produce less volatility in the short run, becau

accommodates unanticipated shifts in prices, and requires only that the inflation rate be ret

to its previous level. As a consequence, however, prices are highly uncertain in the long run.

the choice between price-level and inflation targeting in the past was framed as a choice be

predetermined prices in the long run and stability in the short run.

Recently, a number of authors have disputed this view.1 They contend that, contrary to

conventional thinking, targeting the price level induces low volatility in prices, both in the lon

run and in the short run. Their rationale is that, under price-level targeting, agents would ex

prices to always return to their initial level, and therefore would be reluctant to change their

prices following shocks. In other words, price-level targeting would inhibit price changes fro

occurring in the first place. Accordingly, these authors support a certain degree of price-lev

stability in monetary policy.

The purpose of this paper is twofold. First, it reviews the argument in favour of price-level

targeting in some detail. Second, since the literature has focused on closed economies, thi

examines whether a similar argument applies to a small open economy such as Canada’s.

particular, the paper inquires whether it is practical for Canada to pursue price-level targets

dominant trading partner, the United States, does not.

The paper is organized as follows. Section 2 reviews the argument in favour of price-level

targeting in a simple closed-economy model. Following common practice, overall welfare in

1. See, for instance, Duguay (1994), Svensson (1999), Svensson and Woodford (1999), Vestin (19
and Woodford (1999).
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economy is defined solely in terms of deviations of inflation and output from equilibrium:2 the

smaller the deviations, the larger the welfare. The first-best policy is then derived in this con

and compared alternatively to inflation targeting and price-level targeting. The argument in fa

of price-level targeting is most convincing when expectations have a strong influence on cu

prices, and deviations in output needed to move prices back to their initial level following sho

are not costly. Thus, it is first shown that if the Phillips curve is purely forward-looking, and

output variability does not affect welfare, then the first-best policy in fact coincides with pric

level targeting.

In general, however, the first-best policy involves only a partial return of prices to their initial le

following shocks. On one hand, the first-best policy always involves some movement of pric

back towards their initial level (unless the Phillips curve is purely backward-looking), becaus

the margins, the welfare cost of the necessary output deviation is of second order relative t

welfare gain of a movement back in prices.3 On the other hand (unless the Phillips curve is pure

forward-looking), the first-best policy does not fully return prices to their initial level. The

intuitive reason is that, if current inflation does not depend one-for-one on expected future

inflation, then a full return of prices to their initial level following a shock would reduce the

immediate effect of the shock on contemporaneous inflation by an amount smaller than the

subsequent deflation induced by the movement back in prices. The trade-off would therefo

be worthwhile. The extent and the rate at which the first-best policy moves prices back tow

their initial level following shocks, and hence the relative merits of price-level targeting, dep

on all the model’s specifications (including the data-generating process of all the variables)

are highly empirical questions.

Section 3 extends the analysis to the case of a small open economy with a flexible exchan

We show first in a very simple model that the same conclusions reached in the case of a cl

economy apply in a small open economy. We then argue that the analysis may be too simp

for a country such as Canada, and that it is subject to important qualifications. In particular

exchange rate is likely to be highly volatile if Canada and the United States pursue very dif

monetary policies, and such volatility could be harmful to the economy. Section 4 conclude

This paper follows a string of other papers on the same subject.4 One unique feature of this paper

is that the basic argument is set in a context broad enough to subsume various special cas

2. More precisely, the social-loss function is defined as a weighted sum of squared deviations of infl
and output from equilibrium.

3. This is a consequence of the quadratic form of the loss function.
4. In addition to the authors cited in footnote 1, see Clarida, Gali, and Gertler (1999), Dittmar and G

(2000), and Barnett and Engineer (2000). There is, in particular, a strong overlap between the la
paper and ours, although, except for section 2.5, our paper was written independently. Section 2
added for completeness after reading Barnett and Engineer. A first version of our paper was ava
in May 2000.
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simple interpretations of the results are provided. To our knowledge, the open-economy ca

not yet been examined in the literature.

2. The Closed-Economy Case

The argument that confers comparative advantage to price-level targeting is clearest when

economy is confined to two periods: prices are subject to shocks in period 1 and are influenc

expected prices in period 2. Accordingly, this section considers first a two-period-horizon m

of a closed economy. It derives the first-best policy and compares it with price-level targeting

inflation targeting. Because, through expectations, price-level targeting can affect not only p

but other state variables as well, abstraction is first made of the effects of expectations on o

state variables. More general conditions, including the case of an infinite horizon, are discu

subsequently.

In this section, particular care is taken to ensure that the results will extend easily to the ca

small open economy examined in section 3. In a sense, this section does most of the grou

for section 3.

2.1 The baseline model

Suppose that prices in the economy are governed by a standard Phillips curve of the form

, (1)

where  is a discount rate,  is the inflation rate,  is a vector of variables, and  is a wh

noise shock that is observed after monetary action at timet is taken.5

Although the notation is slightly tedious, this formulation is very useful, for it subsumes a var

of specifications, and will be most convenient in the sequel to extend the results beyond th

case. For example, the model can allow for lagged variables, which can be incorporated in

vector , or even contemporaneous variables, which can always be written as the sum of 

anticipated term (that can be incorporated in the vector ) and an unanticipated term (that c

incorporated in the shock ).

The value of is assumed to be determined by the expected value, , of the mon

instrument at timet. Therefore, the value of is essentially controlled by the central ba

This applies, for instance, if consists solely of the output gap, , and is determine

5. As usual, denotes the expected value of the variablex at timei based on information at timej.

πt βπt 1 t+ BZt t 1– εt+ +=

β πt Zt εt

xi j

Zt

Zt

εt

BZt t 1– i t t 1–

BZt t 1–

Zt yt yt t 1–
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.6 The expectational form of  conforms with the conventional wisdom that pric

are sticky and therefore respond with a lag to unanticipated shocks.

The crucial element in the present model is the forward-looking expectation, . It expre

the fact that expected future changes in prices feed into current pricing decisions, and implie

future monetary policy can affect current prices. For example, according to this model,

expectations of a contractionary monetary policy, and hence lower inflation in the future, in

lower inflation in the current period.

For simplicity, the model is assumed to effectively range over only two periods. Specifically

economy is assumed at time  to be in steady state, whereby the variables  and ,

their expected future values, equal 0.7 The economy is then subject to a single unanticipated

inflationary shock, , at time 1. At time 3, the economy automatically returns to the steady

under all circumstances, and monetary policy has no further bearing on the economy. (The

infinite-horizon model is examined in section 2.5.)

Consistent with the specification of a two-period horizon, the social welfare function of the

economy at timet is assumed to have the form

, (2)

where is the output gap, and is a weight on output variability, .8 According to this

function, only inflation and output variability are detrimental to the economy, and price-leve

variability per se is not.

2.1.1 Terminology

The policy that maximizes the welfare function at time 1, when the central bank can make

precommitments about its future actions, is called thefirst-best policy. In general, this policy is

not time-consistent. The time-consistent policy is called simplyinflation targeting.9 That is,

6. More generally, the assumption applies if , , and the central bank
takes action at timet after it observes all variables in .

7. The price level at time 0 is also assumed to equal 0.
8. The inflation target is assumed to equal 0. However, the welfare function can be trivially modified

accommodate a positive inflation target.
9. Sometimes in the literature, the first-best policy is called inflation targeting with precommitment

the time-consistent policy is called inflation targeting without precommitment. We prefer to reser
the term “inflation targeting” solely for the time-consistent policy, because we believe that is wha
usually meant by inflation targeting in practice.

i t t 1– BZt t 1–

BZt t 1– bit t 1– CXt t 1–+= b 0≠( )
Xt t 1–

πt 1 t+

t 0= πt Zt

ε1

L– t E– t πt
2 λyt

2
+( ) β πt 1+

2 λyt 1+
2

+( )+[ ]=

yt λ 0 λ ∞≤ ≤
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inflation targeting is the policy that applies when the decision-maker seeks to maximize the

welfare function (2)in every period.

Likewise, the time-consistent policy that seeks,in every period, to maximize the function

, (3)

where is the price level, is called simplyprice-level targeting(rather than price-level targeting

without precommitment).

Section 2.2 shows that, under some circumstances, the first-best policy is akin to price-leve

targeting, and that, consequently, a central bank can adopt price-level targeting as a proxy

first-best policy. This begs the question, cannot a central bank just adopt the first-best policy

answer emphasized in the literature refers to the rule-versus-discretion type of problem, wh

argues that the monetary authorities cannot credibly make the precommitment necessary t

achieve the first-best policy, because they have an incentive to maximize the welfare functi

anew every period, and thus to ignore past commitments. The pursuit of price-level targetin

which by definition is time-consistent, would then provide a way to circumvent this problem. T

proposition is analogous to Rogoff’s finding that the appointment of a conservative central ba

can provide a way to circumvent an inflation bias à la Barro-Gordon (Rogoff 1985).

The rationale just described has met two criticisms. One is that a central bank would not rene

its past commitments, knowing that this would ultimately harm welfare (McCallum 1997). T

other is that, if a central bank cannot make credible commitments, then it should not be ab

commit to price-level targeting.

We offer an alternative answer, which relies on the importance of communication and

transparency in public policy. We submit that time-consistency is highly desirable in public

policy, for it means that the conduct of policy and its objective can be explained clearly and

simply to the public at any time. Time-inconsistency can make a policy impractical, for it require

that monetary authorities explain their future conduct in terms of their past behaviour. Thus,

level targeting, which is time-consistent (relative to the objective function (3)), can provide a

practical way to implement the first-best policy, which is time-inconsistent.

2.2 The basic argument

As the social welfare function (2) indicates, the smaller the deviations of inflation and output f

equilibrium over periods 1 and 2, the greater the social welfare. According to the Phillips curve

E– t pt
2 λyt

2
+( ) β pt 1+

2 λyt 1+
2

+( )+[ ]

pt
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inflation in period 1, , is the result of the combined effect of the contemporaneous shock

and expected inflation in period 2, . Inflation in period 1 would therefore react less to th

shock , and welfare would be enhanced, if prices were expected to revert to their initial lev

the next period.

This argument is most convincing when price stability is the only concern (i.e., ), sinc

that case moving prices back to their initial level in period 2 does not carry any cost in term

output. Indeed, we will show that the first-best policy coincides with price-level targeting wh

.

In general, moving prices back towards their initial level in period 2 entails some welfare co

terms of output variations. At the margins, that cost is always smaller than the welfare gain

results from reducing inflation in period 1. Therefore, under very general conditions, the first

policy will always involve some movement of prices back towards their initial level. However,

extent and the rate at which this occurs will depend on the model’s specifications, including

weight placed on output variability in the welfare function, and the data-generating process

governing output. This proposition is examined in more formal terms below.

We first consider the case where output variability does not affect economic welfare (i.e.,

and the social loss function has the form:

. (4)

The discount rate  actually cancels out in all the derivations (with the two-period model).

Henceforth, unless stated otherwise,  is assumed to equal 1.

Note first that, since the economy is assumed to be in steady state at time 0 and at time 3,

 and . Also, , since there are no shocks after time 1. From the

Phillips curve (1) it follows therefore that

(5)

and

. (6)

π1 ε1

π2 1

ε1

λ 0=

λ 0=

λ 0=

Lt Et πt
2 βπt 1+

2
+[ ]=

β
β

BZ1 0 0= π3 2 0= ε2 0=

π1 π2 1 ε1+=

π2 BZ2 1=
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2.2.1 The first-best policy

Since  depends one-for-one on  (equation (5)), the social cost at time 1,

, is minimized when the inflation rate is smoothed equally between the tw

periods. That is,

(7)

which is to say that

. (8)

This applies if  is set equal to . Substituting (8) back into equation (5) gives

. (9)

Thus, under the first-best policy, only half of the shock is assimilated into prices in period 1

although at the cost of a change in prices of equal magnitude, but opposite sign, in period 

overall loss at time 1 amounts therefore to

, (10)

where  is the standard deviation of the random shock, .

2.2.2 Inflation targeting

In contrast, under inflation targeting, prices would not be expected to fall in period 2, since 

rational public would expect the authorities to target 0 inflation at that time. Hence,

, (11)

which applies if  is set equal to 0.

In that case, the full shock is assimilated into prices in period 1,

, (12)

and the overall loss at time 1 is twice as large as that under the first-best policy:

. (13)

π1 π2 1

L1 E1 π1
2 π2

2
+[ ]=

π2 1
2 π1

2
=

π2 1 π1–=

BZ2 1 π1–

π1

ε1

2
-----=

L1
1
2
---σε

2
=

σε ε

π2 1 0=

BZ2 1

π1 ε1=

L1 σε
2

=
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2.2.3 Price-level targeting

The first-best outcome also applies if the authorities are believed to target the price level inste

the inflation rate; i.e., if they are believed to maximize in every period equation (3) instead o

equation (2) (again with ). Indeed, under this policy, the objective at time 2 is precise

reverse the shock to inflation at time 1, to bring the price level back to its initial level.

We can make the following conclusion:

In the two-period model, when output variability is not a concern for welfare, the first-best po

coincides with price-level targeting.(We shall see in section 2.5 that this result also applies to t

infinite-horizon model.)

2.3 Output variability

Of course, to move prices back towards their initial level following a shock will likely require

larger deviations in real interest rates and, consequently, in output, than would be necessary

shock to prices were accommodated. For example, in the case illustrated above, where

price-level targeting requires that , whereas inflation targeting requires that

. If one supposes that

, (14)

where  is a vector of variables orthogonal to , then price-level targeting increases the

standard deviation of output at time 2 by  over that under inflation targeting. Thus, we ca

make the following conclusion:

Under plausible specifications, price-level targeting is likely to generate higher variability in

output than inflation targeting.10

When output variability is a concern for welfare (i.e., ), one must weigh the marginal ben

of moving prices back towards their initial level against the marginal cost of larger output

variations. From the perspective of overall social welfare, the marginal benefit of (an anticipa

monetary action at time 2 equals

, (15)

10. Assuming that an equal weight, , is placed on output variability in both regimes.

λ 0=

λ 0=

BZ2 1

ε1

2
-----–=

BZ2 1 0=

BZt byt CXt+≡

Xt εtσε
2b
------

λ

λ 0≠

i2 1∂
∂ π1

2 π2
2

+( ) 2 π1 π2+( )
i2 1∂

∂π2 2p2 i2 1∂
∂π2= =
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where we have used the fact that inflation in period 1 depends one-for-one on expected infla

period 2, and the price-level at time 0 is assumed to equal 0. But this is precisely the margi

benefit, from the standpoint of a price-level targeter, of a monetary action at time 2, given th

price level at time 1; e.g.,

. (16)

Thus, whether from the standpoint of overall social welfare or that of a price-level targeter, 

marginal benefit of (an anticipated) monetary action at time 2 is the same.

On the other hand, the marginal costs of a monetary action at time 2 from the standpoint of o

social welfare and from that of a price-level targeter (or an inflation targeter) are, respective

(17)

and

. (18)

Thus, if output in period 1, , is not affected by monetary actions in the future (e.g., if outp

backward-looking), then , and the marginal costs are equal under the two regime

Since the marginal benefits are also equal, it follows that price-level targeting coincides wit

first-best policy under these conditions, and therefore dominates inflation targeting in terms

overall welfare.11 This applies even though output may be more variable under price-level

targeting.12

If output in period 1 is actually affected by monetary actions in the future (e.g., if output is

forward-looking), then monetary action at time 2 would entail an output deviation at time 1 th

ignored under price-level targeting. In this case, the two policies are not likely to coincide.

Nonetheless, the first-best policy is still likely to move prices back towards their initial level;

11. When the same weight, , is placed on output variability in both regimes.
12. In a very simplified model, Vestin (1999) shows that for any weight , a weight can be found so

price-level targeting, defined with the weight placed on output variability instead of , outperfo
inflation targeting in terms of both inflation and output variability.

i2 1∂
∂

p2
2( ) 2p2 i2 1∂

∂p2 2p2 i2 1∂
∂π2= =

i2 1∂
∂ λy1

2 λy2
2

+( ) 2λy1 i2 1∂
∂y1 2λy2 i2 1∂

∂y2+=

i2 1∂
∂ λy2

2( ) 2λy2 i2 1∂
∂y2=

y1

i2 1∂
∂y1 0=

λ
λ λ′

λ′ λ
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assuming that  is non-negatively correlated with output in period 1,13 , and that

deflation in period 2 can be achieved only through output contraction in period 2, then one 

verify that a deflation in period 2, following inflation in period 1, would be welfare-enhancing

That is, the overall marginal welfare effect of a deflation in period 2 is positive; e.g., with

 at . (19)

In fact, under some circumstances, the first-best policy may bring prices closer to their initial

in period 2 than price-level targeting would. Consider, for instance, a scenario where, as a 

consequence of a shock, output is positive in period 1 but unaffected in period 2. Then, a

contraction in period 2 has the benefit of constraining output as well as inflation in period 1;

from the standpoint of overall welfare, there is an added incentive to produce a contraction

period 2. It follows that a larger contraction may be called for under the first-best policy tha

under price-level targeting.

While suggestive, these results are nevertheless particular to the two-period model, even if o

is backward-looking. In a three-period horizon model, for example, similar derivations to tho

employed above show that the marginal benefits of an anticipated monetary action at time 

continue to be equal whether they are calculated from the standpoint of overall social welfa

from the standpoint of a price-level targeter. But the same may not be true with respect to a

monetary action at time 2. If there is no endogenous persistence (e.g., ), then t

marginal benefit of a monetary action at time 2 in terms of overall social welfare and from t

standpoint of a price-level targeter is, respectively,14

13. Which, of course, applies if is a demand shock.
14. In general, the marginal benefit of (an anticipated) monetary action at time 2 in terms of overall s

welfare equals

,

whereas the marginal benefit of that action from the standpoint of a price-level targeter, taking pric

as given, equals

,

where the hat superscript refers to the optimal value of a variable at time 3.

ε1 i2 1∂
∂y1 0≤

ε1

ε1 0>

i2 1∂
∂L1 2 π1 π2+( )

i2 1∂
∂π2 2λy1 i2 1∂

∂y1 2λy2 i2 1∂
∂y2+ += 0≤ y2 0=

i2 1d

dBZ3 1
0=

i2 1∂
∂ π1

2 π2
2 π3

2
+ +( ) 2 π1 π2+( )

i2 1d

dBZ2 1
2 π1 π2 π3+ +( )

i2 1d

dBZ3 1
+ 2p2 i2 1d

dBZ2 1
2p3 i2 1d

dBZ3 1
+= =

p1

i2 1∂
∂

p2
2

p̂3
2

+( ) 2 p2 p̂3+( )
i2 1d

dBZ2 1
2 p2 2p̂3+( )

i2 1d

dBẐ3 1
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(20)

and

, (21)

where  refers to the price level that applies at time 3 under price-level targeting (once all

variables at time 2 have been determined). As equations (20) and (21) show, except in the 

where , which applies when  (see section 2.5), a price-level targeter has a gr

incentive to move prices back to their initial level at time 2 than the first-best policy would call

This is because, from the standpoint of a price-level targeter, the reduction in the price leve

time 2 implies a reduction in the price level in all future times, and is therefore witnessed in

objective function of the price-level targeter in all future periods, whereas the reduction has

implications for social welfare in future periods when only inflation stability is the concern.

Endogenous persistence of the effects of monetary actions on future state variables (e.g.,

), adds another complication to the problem (see the derivations of the marginal

benefit and marginal cost in footnote 14). Exogenous persistence (i.e., serial correlation of 

shocks) does not affect the qualitative arguments above,15 but it can affect the relative merit of the

various policies in quantitative terms. In general, the relative merit of price-level targeting a

inflation targeting depends on all of the model’s parameters, including the data-generating pr

governing the variables.

It can be shown, for example, that in the three-period horizon model, inflation targeting is m

favourable than price-level targeting if equal weight is placed on output and inflation variabilit

the welfare function. However, if the shock  is transitory rather than white noise—specific

if —then price-level targeting would clearly be optimal. Indeed, under the latter

conditions, price-level targeting would call for no monetary action at time 2, since the price 

converges back to the target of its own accord, whereas inflation targeting would perversely

the shock  and move the price level back towards the level at the end of period 1.

15. To see this, note that one can rewrite the Phillips curve in the form , where
, and is white noise, and thus revert to the previous case with whit

noise shocks.

i2 1∂
∂ π1

2 π2
2 π3

2
+ +( ) 2 π1 π2+( )

i2 1d

dBZ2 1
2p2 i2 1d

dBZ2 1
= =

i2 1∂
∂

p2
2

p̂3
2

+( ) 2 p2 p̂3+( )
i2 1d

dBZ2 1
=

p̂3

p̂3 0= λ 0=

i2 1d

dBZ3 1
0≠

πt πt 1 t+ B̂Ẑt t 1– νt+ +=
B̂Ẑt BZt εt t 1–+≡ εt εt t 1– νt+≡ νt

ε1

ε2
1
2
---ε–

1
=

ε2
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2.4 The role of forward-looking behaviour

Present theory supports the type of Phillips curve described in equation (1). However, emp

studies seem to support a hybrid equation of the form

, (22)

whereby current inflation is partly influenced by future expectations and partly by past infla

Since forward-looking expectations by agents are at the heart of the arguments presented a

is important to examine how alternative specifications such as equation (15) may alter the

conclusions of the previous sections. For that purpose, suppose now that the Phillips curve h

form

, (23)

where .

Assuming again that , for simplicity, elementary calculus shows that, under thefirst-best

policy,

(24)

(25)

. (26)

Thus, the smaller isa (i.e., the less prices are influenced by future expectations), the smaller is

capacity of expected future monetary actions to restrain current inflation, and the larger is t

social loss. In an extreme case, where , one reproduces the result of the earlier sectio

the first-best policy consists of returning prices to their initial level: . In another

extreme case, where , the central bank cannot offset contemporaneous inflationary s

by means of expectations. Consequently, it accommodates shifts in the price level and targ

inflation at time 2, as would apply under inflation targeting. In general, with , the fir

best policy involves a partial return of prices to their initial level, as witnessed by equation (

πt aπt 1 t+ 1 a–( )πt 1– CXt t 1– εt+ + += a 1<( )

πt aπt 1 t+ BZt t 1– εt+ +=

0 a 1≤ ≤

λ 0=

BZ2 1 π2 1 aπ1–= =

π1
1

1 a
2

+
--------------ε1=

L1
1

1 a
2

+
--------------σε

2
=

a 1=

π2 1 π1–=

a 0=

0 a 1< <
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Inflation targeting calls for 0 inflation at time 2. The outcome under this policy is therefore

independent ofa, and is identical to the outcome that applies under the first-best policy when

; e.g.,

(27)

(28)

. (29)

Price-level targetingcalls for returning prices at time 2 to their initial level. Therefore, this polic

is also independent ofa, and is identical to the first-best policy that applies when :

. (30)

(31)

. (32)

Thus, as witnessed by the magnitude of the loss  in each case, we can make the followi

conclusion:

The more forward-looking the prices (i.e., the larger is the coefficient a), the greater is the be

of price-level targeting over inflation targeting, and the closer it is to the first-best policy.16

2.5 The infinite-horizon model

Besides abstracting from certain complications that arise in a longer horizon model, as disc

in section 2.3, the two-period model specification does not reveal unambiguously the trend

prices in the long run under the alternative policies. Thus, while the previous results may sh

that, under the first-best policy, prices partially return to their initial level in the second perio

is not clear whether prices would eventually fully return to their initial level if the horizon we

infinite.17

16. Price-level targeting outperforms inflation targeting if , in the case .
17. Some authors consider the convergence of prices to a target in the long run, rather than optimali

respect to the objective function in (3), as the defining condition of price-level targeting (Barnett
Engineer 2000).

a 0=

π1 ε1=

BZ2 1 π2 1 0= =

L1 σε
2

=

a 1=

BZ2 1 π2 1 π1–= =

π1
1

1 a+
------------ε1=

L1
2

1 a+( )2
-------------------σε

2
=

L1

a 2 1–> λ 0=
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Suppose, therefore, that there are infinitely many periods, and that the social welfare functio

the form:

. (33)

Define the various types of policies as in the two-period case, and consider a single shock,

time 1.

Then, except in odd cases, inflation targeting would not return prices to the target, since, in

period, once bygones are bygones, the incentive is to cause no further changes in prices. P

level targeting, on the other hand, would always return prices to the target, since, in each p

there is an incentive to bring prices closer to the target.

As to the first-best policy, as of time 1, the overall cost of moving prices eventually back tow

their initial level consists of the (squared) deviations in inflation induced in the subsequent pe

plus the (squared) deviations in output necessary for that purpose. It follows that, if output

variability is not a concern to welfare (i.e., ), then inducing movements in prices beyo

period 2 cannot be efficient, for inflation in period 1 is affected only through expected inflatio

period 2. Thus, we can make the following conclusion:

If output variability does not affect welfare (i.e., ), then the first-best policy in the infin

horizon model is identical to that in the two-period model. In particular, in this case, prices

converge back to their initial level under the first-best policy if, and only if, the coefficient, a,

inflation expectations (in equation (18)) equals 1.

In general, as noted in section 2.3, when output variability does affect welfare (i.e., ), 

the first-best policy in the infinite-horizon case depends on the full data-generating process

the variables in the model, and does not coincide with price-level targeting, even when the Ph

curve is fully forward-looking.18

Nonetheless, it can be shown that, typically, when the Phillips curve is fully forward-looking,

first-best policy does eventually return prices to their initial level. To illustrate a very simple c

suppose that the vector of explanatory variables, , in the Phillips curve consists solely of

18. Using the simple model described below, except that the interest rate can affect inflation
contemporaneously, Vestin (1999) shows that, when shocks are white noise, for any given weig
one can find a different weight , so that the first-best policy based on is identical to price-leve
targeting based on ; when the shocks are persistent, does not exist.

L– t E– t βi

i 0=

∞

∑ πt i+
2 λyt i+

2
+( )=

ε1

λ 0=

λ 0=

λ 0≠

λ
λ′ λ

λ′ λ′

Zt
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output gap, and that the latter is negatively proportional to the real interest rate, so that we 

think of the output gap as the instrument of policy.

Define the Lagrangian,

. (34)

The first-order conditions then give

, for (35)

, (36)

, for . (37)

Combining the three equations, it follows that

. (38)

Hence, since the output gap must converge to 0 in the long run, the price level returns to its

at time 0.

3. Small Open Economy

This section extends the analysis to the case of a small open economy with a flexible exchang

such as Canada’s economy. We also briefly discuss whether it is practical for Canada to pu

policy that is very different from the policy pursued by its major trading partner, the United St

Suppose that the transmission mechanism in the open economy is represented by the follo

three equations:

(39)

where  is the real interest rate, defined as the nominal interest rate minus one-period-ahe

expected inflation, ;  is the real exchange rate, defined as , where

minE1 βi πt
2 λyt

2
+( ) 2φt βπt 1+ Byt εt πt–+ +( )+[ ]

t 1=

∞

∑
 
 
 

πt φt φt 1––= t 1>

π1 φ1=

λyt φtB–= t 1>

pT p0– πt
t 1=

T

∑ φT
λ
B
---yT–= = =

πt aπt 1 t+ 1 a–( )πt 1– byt t 1– f et t 1– et 1––( )– ΦXt t 1– ε+
t

+ + +=

yt crt t 1–– get t 1–– ΨXt t 1– η+
t

+=

et hrt ΩXt ν+ t,+=

r t

πt 1 t+ et et pt st pt
f

–+≡ st
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the nominal exchange rate (e.g., the price of a unit of domestic currency in terms of foreign

currency),  is the domestic price level, and  is the foreign counterpart;  is a vector o

exogenous variables, such as U.S. variables and real commodity prices; , , and are

noise shocks; and, as before,  is the inflation rate and  is the output gap. Again, all var

equal 0 at steady state, and the economy returns automatically to the steady state in period

central bank sets the interest rate at timet before observing the shock .

The first two equations stand for a Phillips curve and an IS curve, respectively, and the thir

equation describes the link between the interest rate and the exchange rate. The exchange

term in the Phillips curve witnesses the direct effect of the exchange rate on inflation—for

instance, through its effect on import prices—while the exchange rate term in the IS curve

witnesses the effect of that variable on demand through its effect on net exports. The lag stru

assumed in the model is convenient, but not essential for our purposes. The crucial elemen

the dependence of current inflation, , on expected future inflation, , and the inabilit

monetary actions to immediately offset unanticipated shocks to inflation.19

Although the exchange rate introduces a second channel through which monetary policy c

affect the economy in this model, that fact does not alter the conclusions obtained earlier in

closed-economy case. To see this formally, set

(40)

to transform the Phillips curve above into the form (1) considered in the previous section, a

notice that, since

(41)

 determines the value of .

Thus, in principle, as long as the welfare function has the same form as in the previous sectio

conclusions obtained earlier on the relative merits of price-level targeting ought to apply eq

to the small open economy represented above. Moreover, one may argue that this benefit 

independent of the monetary regime adopted by a trading partner, whether, for instance, th

trading partner is itself targeting the price level or the inflation rate.

19. Alternatively, one obtains similar results if the cost in terms of output variability of offsetting shoc
contemporaneously is very high.

pt pt
f

Xt

εt ηt νt
πt yt

εt

πt πt 1 t+

BZt 1 a–( )πt 1– byt f et et 1––( )– ΦXt+ +≡

BZt t 1– 1 a–( )πt 1– byt t 1– f et t 1– et 1––( )– ΦXt t 1–+ +=

1 a–( )πt 1– bc fh bgh+ +( )r t t 1–– bΨ fΩ– bgΩ– Φ+( )Xt t 1– f et 1,–+ +=

r t t 1– BZt t 1–
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There are, however, a number of important qualifications to this conclusion. It is useful to

examine first one argument in support of the claim that the monetary regime adopted by th

trading partner is irrelevant. Namely, it is argued that a flexible exchange rate would automat

adjust to alternative monetary regimes in the foreign country to keep the real exchange rate

therefore the choice of domestic policy, unaffected. This is true if the alternative regimes un

consideration in the foreign country differ only in nominal terms, and the difference is reflec

solely in the behaviour of the nominal exchange rate. In other words, the alternative regime

supposed to induce identical behaviour of the exogenous variables, . Under these condi

indeed, the regime that is adopted in the foreign country should not have any bearing on th

choice of domestic policy. For example, everything else being equal, the trend inflation rate

targeted by the foreign country, whether it is 2 per cent or 3 per cent, should have no beari

the domestic economy and, a fortiori, its monetary policy.

If, however, the alternative regimes under consideration in the foreign country differ in other

just nominal terms, as would be the case, for instance, if the alternative regimes are inflatio

price-level targeting, then it is most likely that exchange rate adjustments would not comple

insulate the domestic economy from the changes in behaviour in the foreign country. In oth

words, the differences in behaviour of the alternative regimes will be reflected in differences i

data-generating process governing the exogenous variables, , that enter the model. Unde

conditions, the regime adopted in the foreign country would certainly affect the choice of

domestic policy insofar as that choice depends on the data-generating process governing a

variables in the model.20

In fact, it is not at all clear how the exchange rate would adjust to different behaviours in price

output in the foreign country. Movements in the exchange rate are quite uncertain, in genera

this uncertainty is likely to be larger, the larger the spread between domestic and foreign in

rates—i.e., the more divergent the monetary policies are in the two countries. One possible r

for this fact is that the foreign country has private information about the state of its economy a

the path that its policy will take in the future in response to current events. By imitating its po

the domestic country can reduce the risk of error regarding conditions in the foreign countr

Another possible reason is that the exchange rate will be better anchored if the spread in in

rates between the two countries remains close to the equilibrium level. A third possible rea

20. There is some indication that the above criticism may not be too serious. Namely, section 2 show
that in the two-period-horizon model, when the Phillips curve is fully forward-looking, price-level
targeting coincides with the optimal policy, irrespective of the behaviour of the exogenous shock
Section 2 further showed that the solutions to the infinite-horizon model are identical to those in
two-period model when output variability is not a concern for welfare. These results suggest tha
relative merits of price-level targeting may be robust to the behaviour of exogenous shocks.

Xt

Xt
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that, while one might reasonably expect the exchange rate elasticity to various shocks to re

stable if the state conditions are the same in both countries and the two economies pursue

identical policies, this is not necessarily the case if the two countries pursue very different

monetary policies.

To the extent that movements in the exchange rate affect both output and inflation, there is

incentive to limit the uncertainty about such movements, and therefore to pursue a domest

policy that is somewhat similar to the policy pursued by the trading partner.

Another qualification is that the welfare function is presumed to depend solely on output an

inflation variability, and ignores the costs of exchange rate variability per se. To the extent t

exchange rate variability (in its own right) is detrimental to the economy, and price-level targe

induces a more variable nominal exchange rate, the latter policy will be less advantageous

inflation targeting. Admittedly, aside from direct costs of exchange rate transactions, empir

studies so far have not been able to find conclusive evidence regarding the welfare costs o

exchange rate variability,21 but the same can be said regarding the welfare implications of pri

variability. At an intuitive level, one would expect nominal exchange rate variability to be

detrimental to foreign investors and importers/exporters for the same reasons that price varia

is detrimental to domestic consumers, although the former are likely to be capable of hedg

against risks at a lower cost.

Finally, at a more fundamental level, the model does not distinguish between different sect

the economy—specifically, the traded and non-traded sectors—and the effect of policy on t

terms of trade and the current account balance.

4. Conclusion

This paper has reviewed the argument in favour of price-level targeting in the context of a c

economy. We have shown that price-level targeting is more advantageous the more forwar

looking the price-setting mechanism in the economy, and the less weight placed on output

variability in the welfare function. In general, the first-best policy involves only a partial return

prices to their initial level following shocks. The extent and the rate at which the first-best p

moves prices back towards their initial level following shocks—hence the relative merits of p

level targeting—depend on all of the model’s specifications, and are empirical questions.

21. See, for instance, Coté (1994) for a survey of the literature on exchange rate volatility and trade
Lafrance and Tessier (2000) for a study of the relationship between exchange rate variability an
investment in Canada.
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The paper has also examined the case of a small open economy with a flexible exchange rat

as Canada’s economy. We have shown that, in the context of a simple model, the results ext

the open economy case. However, we have argued that this conclusion may be too simplisti

country such as Canada, and that it ignores important factors, such as the cost of the exchan

volatility that would ensue if Canada and the United States pursued very dissimilar policies

the effects on the terms of trade. The latter discussion was mostly descriptive. Further rese

needed, especially within a general-equilibrium framework, to provide more satisfactory ans
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