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Abstract

This paper compares two types of monetary policy: price-level targeting and inflation targeting. It
reviews recent arguments that favour price-level targeting, and examines how certain factors, such
as the nature of the shocks affecting the economy and the degree to which agents are forward-
looking, bear upon the arguments. The paper then extends the analysis to a small open economy
such as Canada’s, and considers whether it is practical for this country to pursue price-level
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, I'un fondé sur la poursuite de cibles définies

a I'égard du niveau des prix et I'autre sur celle de cibles d'inflation. Faisant la revue des
arguments invoqués récemment en faveur des cibles de niveau des prix, il examine comment
certains facteurs, tels que la nature des chocs qui secouent I'économie et la mesure dans laquelle
les agents sont tournés vers I'avenir, influent sur la validité de ces arguments. Puis il étend
'analyse au cas d’une petite économie ouverte comme le Canada et se demande si ce pays peut
envisager, de facon réaliste, d’adopter des cibles formulées en fonction du niveau des prix alors
que son partenaire commercial dominant, les Etats-Unis, tolére une dérive du niveau des prix.
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1. Introduction

There is a wide consensus today that a primary objective of monetary policy ought to be price
stability. However, the debate continues as to exactly what price stability should mean: a low and
stableinflation rate or a stablgrice leveP 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. But,
as a low and stable inflation rate has successfully been secured in many countries, and more
experience has been acquired in this environment, there have been some calls for monetary
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 volatility in
output and prices in the short run, because it requires that prices be returned to their previous level
after every shock. Of course, in the long run, prices are fully predetermined. On the other hand, a
policy that targets the inflation rate is thought to produce less volatility in the short run, because it
accommodates unanticipated shifts in prices, and requires only that the inflation rate be returned
to its previous level. As a consequence, however, prices are highly uncertain in the long run. Thus,
the choice between price-level and inflation targeting in the past was framed as a choice between
predetermined prices in the long run and stability in the short run.

Recently, a number of authors have disputed this ¥iehey contend that, contrary to

conventional thinking, targeting the price level induces low volatility in prices, both in the long
run and in the short run. Their rationale is that, under price-level targeting, agents would expect
prices to always return to their initial level, and therefore would be reluctant to change their own
prices following shocks. In other words, price-level targeting would inhibit price changes from
occurring in the first place. Accordingly, these authors support a certain degree of price-level
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, this paper
examines whether a similar argument applies to a small open economy such as Canada’s. In
particular, the paper inquires whether it is practical for Canada to pursue price-level targets if its
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 the

1. See,forinstance, Duguay (1994), Svensson (1999), Svensson and Woodford (1999), Vestin (1999),
and Woodford (1999).



economy is defined solely in terms of deviations of inflation and output from equiliBtiven:
smaller the deviations, the larger the welfare. The first-best policy is then derived in this context,
and compared alternatively to inflation targeting and price-level targeting. The argument in favour
of price-level targeting is most convincing when expectations have a strong influence on current
prices, and deviations in output needed to move prices back to their initial level following shocks
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 price-
level targeting.

In general, however, the first-best policy involves only a partial return of prices to their initial level
following shocks. On one hand, the first-best policy always involves some movement of prices
back towards their initial level (unless the Phillips curve is purely backward-looking), because, at
the margins, the welfare cost of the necessary output deviation is of second order relative to the
welfare gain of a movement back in pric%@n the other hand (unless the Phillips curve is purely
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 therefore not
be worthwhile. The extent and the rate at which the first-best policy moves prices back towards
their initial level following shocks, and hence the relative merits of price-level targeting, depend
on all the model’s specifications (including the data-generating process of all the variables), and
are highly empirical questions.

Section 3 extends the analysis to the case of a small open economy with a flexible exchange rate.
We show first in a very simple model that the same conclusions reached in the case of a closed
economy apply in a small open economy. We then argue that the analysis may be too simplistic
for a country such as Canada, and that it is subject to important qualifications. In particular, the
exchange rate is likely to be highly volatile if Canada and the United States pursue very different
monetary policies, and such volatility could be harmful to the economy. Section 4 concludes.

This paper follows a string of other papers on the same subj@ne unique feature of this paper
is that the basic argument is set in a context broad enough to subsume various special cases, and

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

3.  Thisis a consequence of the quadratic form of the loss function.

4.  Inaddition to the authors cited in footnote 1, see Clarida, Gali, and Gertler (1999), Dittmar and Gavin
(2000), and Barnett and Engineer (2000). There is, in particular, a strong overlap between the latter
paper and ours, although, except for section 2.5, our paper was written independently. Section 2.5 was
added for completeness after reading Barnett and Engineer. A first version of our paper was available
in May 2000.



simple interpretations of the results are provided. To our knowledge, the open-economy case has
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 the
economy is confined to two periods: prices are subject to shocks in period 1 and are influenced by
expected prices in period 2. Accordingly, this section considers first a two-period-horizon model
of a closed economy. It derives the first-best policy and compares it with price-level targeting and
inflation targeting. Because, through expectations, price-level targeting can affect not only prices
but other state variables as well, abstraction is first made of the effects of expectations on other
state variables. More general conditions, including the case of an infinite horizon, are discussed
subsequently.

In this section, particular care is taken to ensure that the results will extend easily to the case of a
small open economy examined in section 3. In a sense, this section does most of the groundwork
for section 3.

2.1 The baseline model

Suppose that prices in the economy are governed by a standard Phillips curve of the form
T = Py q+ BZy g +&y, (1)

wheref3 is a discount rate, is the inflation ratg, is a vector of variables, and is a white-
noise shock that is observed after monetary action at tisrteker

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

of specifications, and will be most convenient in the sequel to extend the results beyond the base
case. For example, the model can allow for lagged variables, which can be incorporated in the
vectorZ, , or even contemporaneous variables, which can always be written as the sum of an
anticipated term (that can be incorporated in the vegtor ) and an unanticipated term (that can be
incorporated in the shoak ).

The value ofBZ,;_, is assumed to be determined by the expected va|us, , of the monetary
instrument at time. Therefore, the value @7, ,_, is essentially controlled by the central bank.
This applies, for instance, &, consists solely of the output gap, ,yzalpgl is determined by

5. Asusualx; denotes the expected value of the variedl¢éimei based on information at time



gje—1 8 The expectational form @Z,,_, conforms with the conventional wisdom that prices
are sticky and therefore respond with a lag to unanticipated shocks.

The crucial element in the present model is the forward-looking expectatjQn,, . It expresses
the fact that expected future changes in prices feed into current pricing decisions, and implies that
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, induce
lower inflation in the current period.

For simplicity, the model is assumed to effectively range over only two periods. Specifically, the
economy is assumed at tihe= O to be in steady state, whereby the vamablesZ, and , and
their expected future values, equdl Dhe economy is then subject to a single unanticipated
inflationary shockg, , attime 1. Attime 3, the economy automatically returns to the steady state
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 timeis assumed to have the form

L, = —E[(TC + AyP) + BT, + AYe, )], 2)

wherey, isthe output gap, aidd is a weight on output variabity A < o 8 According to this
function, only inflation and output variability are detrimental to the economy, and price-level
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 callediteebest policyln general, this policy is
not time-consistent. The time-consistent policy is called sinmfligtion targeting9 That is,

6.  More generally, the assumption applieB#, _; = biy,_;+CXy;_; (b#0) ,andthe central bank
takes action at timeafter it observes all variables iy, _,
7.  The price level attime O is also assumed to equal 0.

8.  Theinflation target is assumed to equal 0. However, the welfare function can be trivially modified to
accommodate a positive inflation target.

9.  Sometimes in the literature, the first-best policy is called inflation targeting with precommitment, and
the time-consistent policy is called inflation targeting without precommitment. We prefer to reserve
the term “inflation targeting” solely for the time-consistent policy, because we believe that is what is
usually meant by inflation targeting in practice.



inflation targeting is the policy that applies when the decision-maker seeks to maximize the
welfare function (2)n every period

Likewise, the time-consistent policy that seekgvery periodfo maximize the function

—EL(PE+AYD) + B(PEs 1+ AY2, D], 3)

wherep, isthe price level, is called simglyice-level targetingrather than price-level targeting
without precommitment).

Section 2.2 shows that, under some circumstances, the first-best policy is akin to price-level
targeting, and that, consequently, a central bank can adopt price-level targeting as a proxy for the
first-best policy. This begs the question, cannot a central bank just adopt the first-best policy? The
answer emphasized in the literature refers to the rule-versus-discretion type of problem, which
argues that the monetary authorities cannot credibly make the precommitment necessary to
achieve the first-best policy, because they have an incentive to maximize the welfare function
anew every period, and thus to ignore past commitments. The pursuit of price-level targeting,
which by definition is time-consistent, would then provide a way to circumvent this problem. This
proposition is analogous to Rogoff’s finding that the appointment of a conservative central banker
can provide a way to circumvent an inflation bias a la Barro-Gordon (Rogoff 1985).

The rationale just described has met two criticisms. One is that a central bank would not renege on
its past commitments, knowing that this would ultimately harm welfare (McCallum 1997). The
other is that, if a central bank cannot make credible commitments, then it should not be able to
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. Timconsistency can make a policy impractical, for it requires
that monetary authorities explain their future conduct in terms of their past behaviour. Thus, price-
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 timesnsistent.

2.2 The basic argument

As the social welfare function (2) indicates, the smaller the deviations of inflation and output from
equilibrium over periods 1 and 2, the greater the social welfare. According to the Phillips curve (1),



inflation in period 11, , is the result of the combined effect of the contemporaneousshock,
and expected inflation in period &, ; . Inflation in period 1 would therefore react less to the
shocke; , and welfare would be enhanced, if prices were expected to revert to their initial level in
the next period.

This argument is most convincing when price stability is the only concerm(i=e.0 ), since in
that case moving prices back to their initial level in period 2 does not carry any cost in terms of
output. Indeed, we will show that the first-best policy coincides with price-level targeting when
A = 0.

In general, moving prices back towards their initial level in period 2 entails some welfare cost in
terms of output variations. At the margins, that cost is always smaller than the welfare gain that
results from reducing inflation in period 1. Therefore, under very general conditions, the first-best
policy will always involve some movement of prices back towards their initial level. However, the
extent and the rate at which this occurs will depend on the model’s specifications, including the
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 welfarg (eQ, ),
and the social loss function has the form:

L = Et[T[tz + BT[tZ+ 1] - 4)

The discount rat@ actually cancels out in all the derivations (with the two-period model).
Henceforth, unless stated otherwiBe, 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,
BZ,, = 0 andmy, = 0. Alsog, = 0, since there are no shocks after time 1. From the
Phillips curve (1) it follows therefore that

T =Th1T& (5)
and



2.2.1 The first-best policy

Sincer; depends one-for-one m (equation (5)), the social cost at time 1,
L, = El[ni + nﬁ] , iIs minimized when the inflation rate is smoothed equally between the two
periods. That is,

2 2
T = T4 (7)
which is to say that
Ty = T (8)

This applies ifBZZ‘1 is set equal tat; . Substituting (8) back into equation (5) gives
=S, 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 2. The
overall loss at time 1 amounts therefore to

(10)

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

T, =0, (11)

which applies ifBZ, ; is set equal to 0.

In that case, the full shock is assimilated into prices in period 1,
T = &, (12)
and the overall loss at time 1 is twice as large as that under the first-best policy:

L, = o;. (23)



2.2.3 Price-level targeting

The first-best outcome also applies if the authorities are believed to target the price level instead of
the inflation rate; i.e., if they are believed to maximize in every period equation (3) instead of
equation (2) (again with = 0 ). Indeed, under this policy, the objective at time 2 is precisely to
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 policy
coincides with price-level targetingWe shall see in section 2.5 that this result also applies to the
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 if the
shock to prices were accommodated. Foréexample, in the case illustrated above, wh@re ,
price-level targeting requires thBl‘Zz‘1 = _El , Whereas inflation targeting requires that

BZ,, = 0. If one supposes that

BZ =by, +CX,, (14)

where X, is a vector of variables orthogonatto , then price-level targeting increases the
standard deviation of output at time 2?& over that under inflation targeting. Thus, we can
make the following conclusion:

Under plausible specifications, price-level targeting is likely to generate higher variability in
output than inflation targeting®

When output variability is a concern for welfare (i.2.£Z0 ), one must weigh the marginal benefit
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 anticipated)
monetary action at time 2 equals

oTt oTt
L(T[i + T[g) = 2(-,-[1 + T[Z)ai 2 _ szai 2
2|1 2

. 15
a|2‘1 (15)

[1

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



where we have used the fact that inflation in period 1 depends one-for-one on expected inflation in
period 2, and the price-level at time 0 is assumed to equal 0. But this is precisely the marginal
benefit, from the standpoint of a price-level targeter, of a monetary action at time 2, given the
price level at time 1; e.g.,

0
——(p3) = 2p26i—21 = sz"i_zu' (16)
Thus, whether from the standpoint of overall social welfare or that of a price-level targeter, the
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 overall
social welfare and from that of a price-level targeter (or an inflation targeter) are, respectively,

0 2., 2 oy ay
ST—(AY1 + AYp) = 2Ayjs—+ 2hy ot (17)
2/1 2/1 2/1
and
0 2 0y,
—(AY5) = 2A\y,——. (18)
dip)g 2 Zauz‘l

Thus, if output in period 1y, , is not affected by monetary actions in the future (e.g., if output is
0
backward-looking), theg?/i = 0 , and the marginal costs are equal under the two regimes.
2|1

Since the marginal benefits are also equal, it follows that price-level targeting coincides with the
first-best policy under these conditions, and therefore dominates inflation targeting in terms of
overall welfaret! This applies even though output may be more variable under price-level
targeting®?

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 that is
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; e.g.,

11. Whenthe same weighX, ,is placed on output variability in both regimes.

12. Inavery simplified model, Vestin (1999) shows that for any weight ,aweight can be found so that
price-level targeting, defined with the weight  placed on output variability instead of , outperforms
inflation targeting in terms of both inflation and output variability.
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d
assuming that, is non-negatively correlated with output in per?@dgl,& <0, and that
2|1

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

ay, Y%

oL 0Tt
L = (T + TL) 2+ 2Ny + 2Ay, =<0 aty, = 0. (19)
oi 0iyq 0y q

0y q 2|1 2
In fact, under some circumstances, the first-best policy may bring prices closer to their initial level
in period 2 than price-level targeting would. Consider, for instance, a scenario where, as a direct
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; thus,
from the standpoint of overall welfare, there is an added incentive to produce a contraction in
period 2. It follows that a larger contraction may be called for under the first-best policy than
under price-level targeting.

While suggestive, these results are nevertheless particular to the two-period model, even if output
is backward-looking. In a three-period horizon model, for example, similar derivations to those
employed above show that the marginal benefits of an anticipated monetary action at time 3
continue to be equal whether they are calculated from the standpoint of overall social welfare or
from the standpoint of a price-level targeter. But the same may not be true with respect to a

dB
monetary action at time 2. If there is no endogenous perS|stenced|—£%239 ), then the
2|1

marginal benefit of a monetary action at time 2 in terms of overall social welfare and from the
standpoint of a price-level targeter is, respectivély,

13.  Which, of course, applieséf  is a demand shock.
14. Ingeneral, the marginal benefit of (an anticipated) monetary action at time 2 in terms of overall social

welfare equals

dBZ,;
2
(n1+rr2+n3) = 2(1'r1+rr2)d It

23\1 dB Z2\1 dBZ@\l
2p 2pg

+2(nl+1'[2+1'r3)0| 2d, an d|2\1

6|
whereas the marginal benefit of that action from the standpoint of a price-level targeter, takingyprice
as given, equals

0 , 2 .2 . \dBZ;, ~ dBZg;
T(p2+ P3) = 2(p, + p3)di7‘ +2(p2+2p3)di7‘ y
2/1 2/1 2/1

where the hat superscript refers to the optimal value of a variable at time 3.
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dB dB
L(n1+n§+n3) = 2(n1+n2) Zz‘l = 2Py ZQ‘ (20)
and
dBZ,,
2 (p5+P5) = 2(pp+ Pg)— (21)

6|2‘1 dlz‘1

where p; 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 case
wherep; = 0, which applies whek = 0  (see section 2.5), a price-level targeter has a greater
incentive to move prices back to their initial level at time 2 than the first-best policy would call for.
This is because, from the standpoint of a price-level targeter, the reduction in the price level at
time 2 implies a reduction in the price level in all future times, and is therefore witnessed in the
objective function of the price-level targeter in all future periods, whereas the reduction has no
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.,
dBZy
digy
benefit and marginal cost in footnote 14). Exogenous persistence (i.e., serial correlation of the
shocks) does not affect the qualitative arguments abdbat it can affect the relative merit of the
various policies in quantitative terms. In general, the relative merit of price-level targeting and
inflation targeting depends on all of the model’s parameters, including the data-generating process
governing the variables.

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

It can be shown, for example, that in the three-period horizon model, inflation targeting is more
favourable than price-level targeting if equal weight is placed on output and inflation variability in
the welfare function. However, if the shogk is transitory rather than white noise—specifically,
if e, = —%sl—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 level
converges back to the target of its own accord, whereas inflation targeting would perversely offset
the shocke, and move the price level back towards the level at the end of period 1.

15. Tosee this, note that one can rewrite the Phillips curve in thefiormr, , ,  + BZy 1 +v, , Where
BZ =BZ +&y_1, & =8y _, +V, andv, iswhite noise, and thus revertto the previous case with white-
noise shocks.
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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, empirical
studies seem to support a hybrid equation of the form

T =am, t(1-a)m_,; +CX;_; +& (a<1), (22)

whereby current inflation is partly influenced by future expectations and partly by past inflation.
Since forward-looking expectations by agents are at the heart of the arguments presented above, it
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 has the
form

T = AT g+ BZy g &y, (23)
where0<ax<1l.

Assuming again that = 0 , for simplicity, elementary calculus shows that, undastHeest
policy,

1
W = 5€1 (25)
1+a
1 2
L, = 50¢ - (26)
1+a

Thus, the smalleria(i.e., the less prices are influenced by future expectations), the smaller is the
capacity of expected future monetary actions to restrain current inflation, and the larger is the
social loss. In an extreme case, whares 1 , one reproduces the result of the earlier section that
the first-best policy consists of returning prices to their initial Iengg = -y . In another
extreme case, wheee = 0 , the central bank cannot offset contemporaneous inflationary shocks
by means of expectations. Consequently, it accommodates shifts in the price level and targets 0
inflation at time 2, as would apply under inflation targeting. In general,Orith < 1 , the first-
best policy involves a partial return of prices to their initial level, as witnessed by equation (24).
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Inflation targetingcalls for O inflation at time 2. The outcome under this policy is therefore
independent od, and is identical to the outcome that applies under the first-best policy when
a=20;e.g0,

m =€ (27)

BZy, =Ty, =0 (28)
_ 2

L, = o;. (29)

Price-level targetingcalls for returning prices at time 2 to their initial level. Therefore, this policy
is also independent af and is identical to the first-best policy that applies when 1

1
m = 1Ta€1 (31)
2 2
L, = —=—p0;. (32)
(1+a)

Thus, as witnessed by the magnitude of thellgss  in each case, we can make the following
conclusion:

The more forward-looking the prices (i.e., the larger is the coefficient a), the greater is the benefit
of price-level targeting over inflation targeting, and the closer it is to the first-best E)%Iicy.

2.5 The infinite-horizon model

Besides abstracting from certain complications that arise in a longer horizon model, as discussed
in section 2.3, the two-period model specification does not reveal unambiguously the trend of
prices in the long run under the alternative policies. Thus, while the previous results may show
that, under the first-best policy, prices partially return to their initial level in the second period, it

is not clear whether prices would eventually fully return to their initial level if the horizon were
infinite.1’

16. Price-leveltargeting outperforms inflation targeting#./2-1 |, inthe caseo

17. Some authors consider the convergence of prices to a target in the long run, rather than optimality with
respect to the objective function in (3), as the defining condition of price-level targeting (Barnett and
Engineer 2000).
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Suppose, therefore, that there are infinitely many periods, and that the social welfare function has
the form:

L, = —E{ S B¢, +Ay$+i>}. (33)
0

Define the various types of policies as in the two-period case, and consider a single;shock, , at
time 1.

Then, except in odd cases, inflation targeting would not return prices to the target, since, in every
period, once bygones are bygones, the incentive is to cause no further changes in prices. Price-

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

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 towards
their initial level consists of the (squared) deviations in inflation induced in the subsequent periods
plus the (squared) deviations in output necessary for that purpose. It follows that, if output
variability is not a concern to welfare (i.a.,= 0 ), then inducing movements in prices beyond
period 2 cannot be efficient, for inflation in period 1 is affected only through expected inflation in
period 2. Thus, we can make the following conclusion:

If output variability does not affect welfare (i.a.,= 0 ), then the first-best policy in the infinite-
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, on
inflation expectations (in equation (18)) equals 1.

In general, as noted in section 2.3, when output variability does affect welfark £.@., ), then
the first-best policy in the infinite-horizon case depends on the full data-generating process of all
the variables in the model, and does not coincide with price-level targeting, even when the Phillips
curve is fully forward-looking®

Nonetheless, it can be shown that, typically, when the Phillips curve is fully forward-looking, the
first-best policy does eventually return prices to their initial level. To illustrate a very simple case,
suppose that the vector of explanatory variatdes, , in the Phillips curve consists solely of the

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 giveraweight
one can find a different weight , so that the first-best policy based on is identical to price-level
targeting based o ; when the shocks are persistent, does not exist.
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output gap, and that the latter is negatively proportional to the real interest rate, so that we can
think of the output gap as the instrument of policy.

Define the Lagrangian,

minEléz B+ 00) + 20(BTG . 1+ By + 6T D (34)
=1

The first-order conditions then give

m=@—-@_,, fort>1 (35)
m =@, (36)
Ay, = —@B,fort>1. (37)

Combining the three equations, it follows that

;
Pr—Po = znt=<pT=—%yT- (38)

t=1

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

3. Small Open Economy

This section extends the analysis to the case of a small open economy with a flexible exchange rate,
such as Canada’s economy. We also briefly discuss whether it is practical for Canada to pursue a
policy that is very different from the policy pursued by its major trading partner, the United States.

Suppose that the transmission mechanism in the open economy is represented by the following
three equations:

T = am,  t(1-a)m_y +by 1 —fle_1—6_1) +®Xy_1 t &

Yo = =Clyi—1 =961+ WXy o1+ 0N, (39)

g = hry+ QX +v,,

wherer, is the real interest rate, defined as the nominal interest rate minus one-period-ahead
expected inflationt, , ,; € is the real exchange rate, defineg=ap, +s; - ptf , ®here s
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the nominal exchange rate (e.g., the price of a unit of domestic currency in terms of foreign
currency),p, is the domestic price level, ap{d is the foreign countedfart;,  is a vector of
exogenous variables, such as U.S. variables and real commodity p:rl_jceﬁ; ' Vo and are white-
noise shocks; and, as beforg, s the inflation rateygand  is the output gap. Again, all variables
equal O at steady state, and the economy returns automatically to the steady state in period 3. The

central bank sets the interest rate at tirnefore observing the shoelf

The first two equations stand for a Phillips curve and an IS curve, respectively, and the third
equation describes the link between the interest rate and the exchange rate. The exchange rate
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 structure
assumed in the model is convenient, but not essential for our purposes. The crucial elements are
the dependence of current inflatiog, , on expected future inflatjqn, , and the inability of
monetary actions to immediately offset unanticipated shocks to inffation.

Although the exchange rate introduces a second channel through which monetary policy can
affect the economy in this model, that fact does not alter the conclusions obtained earlier in the
closed-economy case. To see this formally, set

BZ,=(1-a)m_, +by,—f(e,—e_;) + PX, (40)

to transform the Phillips curve above into the form (1) considered in the previous section, and
notice that, since

BZ 1 = (1-a)T_; + by~ fle_1—&_1) + PX_4 41)
= (1-a)m_;—(bc+ fh+ bghry_, +(bY - fQ-bgQ + ®) X, _; + fe_y

Mt-1 determines the value @‘Zm_l

Thus, in principle, as long as the welfare function has the same form as in the previous section, the
conclusions obtained earlier on the relative merits of price-level targeting ought to apply equally
to the small open economy represented above. Moreover, one may argue that this benefit is
independent of the monetary regime adopted by a trading partner, whether, for instance, the
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 shocks
contemporaneously is very high.
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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 the
trading partner is irrelevant. Namely, it is argued that a flexible exchange rate would automatically
adjust to alternative monetary regimes in the foreign country to keep the real exchange rate, and
therefore the choice of domestic policy, unaffected. This is true if the alternative regimes under
consideration in the foreign country differ only in nominal terms, and the difference is reflected
solely in the behaviour of the nominal exchange rate. In other words, the alternative regimes are
supposed to induce identical behaviour of the exogenous variXples, . Under these conditions,
indeed, the regime that is adopted in the foreign country should not have any bearing on the
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 bearing on
the domestic economy and, a fortiori, its monetary policy.

If, however, the alternative regimes under consideration in the foreign country differ in other than
just nominal terms, as would be the case, for instance, if the alternative regimes are inflation and
price-level targeting, then it is most likely that exchange rate adjustments would not completely
insulate the domestic economy from the changes in behaviour in the foreign country. In other
words, the differences in behaviour of the alternative regimes will be reflected in differences in the
data-generating process governing the exogenous variagles, , that enter the model. Under these
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 all the
variables in the modéf

In fact, it is not at all clear how the exchange rate would adjust to different behaviours in prices or
output in the foreign country. Movements in the exchange rate are quite uncertain, in general, and
this uncertainty is likely to be larger, the larger the spread between domestic and foreign interest
rates—i.e., the more divergent the monetary policies are in the two countries. One possible reason
for this fact is that the foreign country has private information about the state of its economy and/or
the path that its policy will take in the future in response to current events. By imitating its policy,
the domestic country can reduce the risk of error regarding conditions in the foreign country.
Another possible reason is that the exchange rate will be better anchored if the spread in interest
rates between the two countries remains close to the equilibrium level. A third possible reason is

20. Thereis some indication that the above criticism may not be too serious. Namely, section 2 showed
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 shocks.
Section 2 further showed that the solutions to the infinite-horizon model are identical to those in the
two-period model when output variability is not a concern for welfare. These results suggest that the
relative merits of price-level targeting may be robust to the behaviour of exogenous shocks.
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that, while one might reasonably expect the exchange rate elasticity to various shocks to remain
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 an
incentive to limit the uncertainty about such movements, and therefore to pursue a domestic
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 and
inflation variability, and ignores the costs of exchange rate variability per se. To the extent that
exchange rate variability (in its own right) is detrimental to the economy, and price-level targeting
induces a more variable nominal exchange rate, the latter policy will be less advantageous than
inflation targeting. Admittedly, aside from direct costs of exchange rate transactions, empirical
studies so far have not been able to find conclusive evidence regarding the welfare costs of
exchange rate variabili§} but the same can be said regarding the welfare implications of price
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 variability
is detrimental to domestic consumers, although the former are likely to be capable of hedging
against risks at a lower cost.

Finally, at a more fundamental level, the model does not distinguish between different sectors of
the economy—specifically, the traded and non-traded sectors—and the effect of policy on the
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 closed
economy. We have shown that price-level targeting is more advantageous the more forward-
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 of
prices to their initial level following shocks. The extent and the rate at which the first-best policy
moves prices back towards their initial level following shocks—hence the relative merits of price-
level targeting—depend on all of the model’s specifications, and are empirical questions.

21. See, forinstance, Coté (1994) for a survey of the literature on exchange rate volatility and trade, and
Lafrance and Tessier (2000) for a study of the relationship between exchange rate variability and
investment in Canada.
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The paper has also examined the case of a small open economy with a flexible exchange rate, such
as Canada’s economy. We have shown that, in the context of a simple model, the results extend to
the open economy case. However, we have argued that this conclusion may be too simplistic for a
country such as Canada, and that it ignores important factors, such as the cost of the exchange rate
volatility that would ensue if Canada and the United States pursued very dissimilar policies, and
the effects on the terms of trade. The latter discussion was mostly descriptive. Further research is
needed, especially within a general-equilibrium framework, to provide more satisfactory answers.
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