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Abstract

It has been widely accepted that politically induced variance can be generated
when the wage contract is written before an election. In this paper, we show that
in®ation contracts and in®ation targets can eliminate both the in°ation bias and
politically induced variance, if electoral uncertainty is merely due to di®erent pref-
erences. In contrast to the independent central bank that is based on cooperation
between competing parties prior to the election, as suggested by Alesina and Gatti
(1995), the contract and the target can be delegated by the winning party after
the election. Concern for reputation can lead to the convergence of the in®ation
targets assigned by di®erent parties. We also consider the case where uncertainty is
caused not only by di®erent preferences, but also by di®erent desired rates in°ation.
We show that it is quite possible to reduce in®ation but increase the variances of

in®ation and output by adopting the in°ation target regime.
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1 Introduction

It has been widely accepted that uncertainty about electoral outcomes has signi cant
e®ects on the consequences of monetary policy. One way to model this is to set up a two-
party system, where the two competing parties have di®erent preferences over in°ation
and output, as suggested by Alesina (1987) and Alesina and Gatti (1995). The political
uncertainty is one of the factors that induces variance of in®ation and output. A number
of studies have therefore focused on how to eliminate this politically induced variance
(Alesina and Gatti (1995) and Waller and Walsh (1996)).

An independent conservative central bank based on the idea of Rogo® (1995) is able to
reduce the in®ation bias and the variance of in“ation, but on the other hand, increases the
variance of output. Furthermore, if this central bank is either independent of in®uences
from the parties or is agreed to by the parties prior to the election, politically induced
variance can be eliminated as well. The net consequence of this fully independent con-
servative central bank is a reduction of in“ation and its variance, but not necessarily an
increase of the output variability, as suggested by Alesina and Gatti(1995).

A weakness of this kind of institutional setting is that the in®ation bias can only
be partly reduced. This is consistent with the general institutional weakness of Rogo®
conservative central bank. The in®ation contract (Walsh (1995) and Persson and Tabellini
(1993)) and the in“ation target (Svensson (1997)) have been suggested as new forms of the
instrument independent central bank in order to remove the in“ation bias. One advantage
of in®ation contracts and in°ation targets is that both are able to eliminate the in“ation
bias created by the policy under discretion without generating a higher output variability
when economic distortion is the nominal wage rigidity, as indicated by Svensson (1997).
Despite awareness of the importance of in®ation contracts and in®ation targets, to our
knowledge, there is no theoretical study on how the in°ation contract and the in°ation
target work in an environment with political uncertainty. Furthermore, some empirical
studies show that the variance of in“ation and the variance of output have increased
rather than decreased in countries that have adopted the in°ation target as a means to
reduce in“ation (Iscan and Xu (1997) and Debelle (1997)). It is worth investigating the
possible source of increased variance. The aim of this paper is, therefore, to address these

issues.



We rst follow Alesina and Gatti (1995) in introducing the political uncertainty that
is due to di®erent preferences in a two-party system. Then we focus on the e®ects of
in°ation contracts and in®ation targets in this system. The main conclusion is that the
in°ation bias generated by discretionary policy and politically induced variance can be
completely removed if the in“ation contract or the in“ation target is set according to the
equilibrium condition. In contrast to the fully independent central bank suggested by
Alesina and Gatti (1995), which is agreed to by both parties and should be appointed
prior to the election, the instrument independent central bank, operating either with the
in°ation contract or with the in®ation target, can be nominated by the winning party
after the election. However, °uctuation still remains in the economy since the two parties
would assign the in®ation target with di®erent values, resulting in di®erent equilibria.
We further study how the repeated game could result in a policy convergence in terms of
a reduction of the di®erence between the targets preferred by the two parties. We also
consider the case where uncertainty is caused not only by the di®erent preferences, but
also by di®erent desired rates of in®ation. We nd that it is quite possible to reduce the
in°ation but increase the variance of in®ation and the variance of output by adopting an
in°ation target regime when the di®erence with regard to the desired rate of in“ation is

large.

2 Electoral Uncertainty due to Di®erent Preferences

2.1 The Model and the Equilibrium under Commitment

Following Alesina and Gatti (1995), here we model how to measure the political (electoral)
uncertainty due only to di®erent preferences. A more general case will be considered in
section 5.

The output is determined by aggregate supply as follows:
y =Yg ¥+ Q)

where Y% is the in®ation, % is the expected in°ation based on the information available in
the previous period, and " is the supply shock which is i.i.d. normal distribution with zero

mean and variance %-: The natural level of the expected output is normalized at zero.



There are two competing parties, D and R, in the economy. The only di®erence
between these two parties is their preferences with respect to in®ation and output. Thus

their objective functions are

D
L0 = 20k i 40 + 2y T ¥ @
and
R_l - oy 2 sR - 2.
L —5(1/“1/4) +7(y|y)- (3)

where %" and y® are positive constants and represent the socially desired rate of in®ation
and output level, respectively. %" and y® are the same across the parties. A positive
y® indicates an overambitious output target that would lead to the in®ation bias under
a discretionary policy regime. A positive %" is not necessarily required by the system.
We make this assumption here simply to ensure that the in°ation target will be non-
negative. The di®erence between the two parties’ objective functions is due solely to
di®erent parameters of the preference regarding in®ation and output, . : Following Alesina
and Gatti (1995), we suppose that 0 < _R < _P: Thus party R cares more about in®ation
stabilization relative to output stabilization than party D.

We rst consider the case where the monetary policy is implemented under a commit-
ment policy regime. We also disregard the electoral uncertainty. The timing of events in
each period is as follows. The election is carried out at the beginning of each period. The
winning party then delegates the monetary policy with a policy rule to a central bank.
Next the wage contract is written based on the result of the election and the policy rule.
After the supply shock " is realized, the monetary policy ¥ is chosen by the central bank.

If party D wins, the expected in®ation would be
7D = E(¥P); (4)

where 7 indicates that the in°ation is chosen under commitment regime without electoral

uncertainty. By minimizing (2) and considering the condition (4), we obtain the in°ation:

D
7P =47 j o5 (5)
and the output:
1 n
Ve (6)



An analogous argument holds for party R :

7iRe = E(%R); @)
R
W= ®)
and
1
yR = 1 + R": (9)

Therefore, the mean of in®ation is

E() = %", (10)
and the variance of in®ation is
o 2 R 21372
var (%) = [P(1+ ,D) +(1j P)(m) 13 (11)

where the constant P is the probability of party D winning the election; and hence the
constant 1 j P is the probability of party R winning the election. The mean and the

variance of output are
E(y) =0; (12)

and
P 1jP

var9) = [ oy * 1+ bR)Zl%?-; (13)

respectively.

2.2 Electoral Uncertainty and the Discretionary Monetary Pol-
icy Regime

We now consider the case where political uncertainty is introduced into the economy. The
timing of events in each period is changed as follows. The wage contract is written at
the beginning of the period. Next, the election is carried out. The winning party then
delegates the monetary policy to a central bank with its own objective function. After
that the supply shock " is realized. Finally, the monetary policy ¥% is chosen by the central
bank. The length of each period coincides with the length of a wage contract and with a

term of oxce. Since each period is identical and there is no state variable, the optimal



choice can be simpli ed as a single period choice if we rule out the reputation e®ect that
will be considered in section 4.
Since the wage contract is written before the election, the expected in®ation embodies

an electoral uncertainty:

e =PEM®P)+ (1 § P)E®R): (14)

After the realization of the supply shock ", the central bank appointed by the winning
party chooses the policy % by minimizing the loss function of the incumbent party. This

leads to two possible outcomes. The rates in°ation chosen by the two parties, if in o%ce,

are
]/D_]/ﬂ+ bD(1+bR) o . bD m, 15
T Ty paip)+.rP) P14 D (15)
and
]/R_]/U+ bR(1+bD) o . _5R ", 16
T T paipy e ReY T R ¢

The expected in“ation becomes
bR(l + bD) + P(bD i bR) o,

Ve =" +
LT I+ P P+ RP

(17)

The second term in (17) is the in®ation bias, which is a monotonic function of the prob-
ability P: When P = 0; i.e., party R wins the election all the time, the in®ation bias
would reduce to _Ry®: We de ne this as the in®ation bias associated solely with party
R: On the other hand, if P = 1; i.e., party D always wins the election, the in®ation
bias would reduce to _Py®: This is the in®ation bias associated solely with party D: In
general, when 0 < P < 1; the following condition of the in®ation bias is ful lled, namely,

LA+ P)+P( PR

YT < ssams e Y” < .Py" This indicates that the in®ation bias lies between

the two in®ation biases associated exclusively with party D and party R: In fact, the
in°ation bias is a mixture of the standard in°ation bias and the politically induced one.
The decomposition is however of minor importance, since we expect the in°ation target
to be able to remove both of them. It can also be shown that the in®ation bias increases
with (_P i .R). In other words, the in®ation bias tends to be larger or its politically
induced component becomes dominant if the di®erence between the two parties increases.

The outputs associated with the di®erent parties’ policies then become

o @€iP)(.°i.®) . 1 ..

= y =+ ;
1+ P i P)+ "P° 1+

(18)
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and

R P(b £l ) yﬂ+ 1 ll:
T+ D(1-P)+ Rp 1+ R

As a matter of fact, in each period, the economy may be characterized by one of the

y (19)

two equilibria, (%P; yP) and (%R, yR), i.e., the economy could end up with one of these
equilibria. As described by (15) (16), (18) and (19), no matter which equilibrium is
realized, the realized in®ation and output are a®ected by the probability P: Therefore, the
electoral uncertainty would have an impact on the consequence of the equilibria resulting
from the election of the di®erent parties.

Alesina and Gatti (1995) measure the electoral uncertainty by using the rst and
second moment of the expected in“ation and output. The mean of in®ation coincides
with the in®ation expectation, E(%) = %°¢; which is given by (17). The variance of
in°ation is then

P(LiP)L"i.R)
i+ oaip e P

Var(%) = )2 +(1j P)( )2]3/4 (20)

The variance of in°ation (20) can be decomposed into two parts: one is the politically
induced variance, which increases with (_P j _R), and the other is the standard (expected)
variance of in°ation.

The mean of output can be calculated from (18) and (19):

E(y) =0: (21)

Therefore, as in the single-party model, there is no systematic gain in output under the

discretionary policy regime. The variance of output is

PLiP).%i.%) P 1iP)

[]_+ D(]_ A p)_|_ Rp]zy [(1+5D)2 (1+ R)2]3/2 (22)

Var(y) =

Like the variance of in®ation, the rst part of the variance of output in (22) is the politically
induced variance, and the second part is the standard (expected) variance of output:
Thus, by using the rst and second moment of in®ation and output, we can measure
the electoral uncertainty. If a designation of the monetary institution is taken into ac-
count, besides the in®ation bias, the issue of how to remove/reduce the politically induced
variance has to be considered as well.
Alesina and Gatti (1995) have suggested that, in the framework of Rogo® (1985),

if the two parties could agree with each other before the election on the establishment
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of an independent central bank with a conservativeness €; which is smaller than both

preferences _P and _R, the economy could be improved to an equilibrium:

E(®) =% +%y"  E(®=0;

var(s) = (1—3—(?)23/4.2.; (23)
var(g) = o +1§)2 92,

where the in®ation bias has been reduced and the politically induced parts of both the
variance of in°ation and the variance of output have been removed. It is natural to
ask why the two parties should respect the predetermined agreement when they are in
a position to choose the policy. If there is no blind commitment restricting the policy
decision, such a fully independent central bank has to rely on the cooperation between
the two parties prior to the election. In a one-shot game, such cooperation is incredible.
This is because the winning party can always nd a reason to implement the monetary
policy according to its own loss function. In a repeated game, concern for reputation
can probably lead to full cooperation. However, this requires the probability P ful lls a
certain condition and the discount rate  is large enough.

Moreover, this institutional setting is based on the idea of Rogo® conservative central
bank, which is not optimal since it can not remove the in°ation bias completely. In the
following section, we consider the case in which the winning party delegates an objective
function together with either an in®ation contract or an in°ation target to the central
bank after the election. We study how the in®ation contract and the in“ation target

regimes are able to eliminate both the in®ation bias and the politically induced variance.

3 In®ation Contract and In“ation Target Regimes

In contrast to the fully independent central bank based on cooperation between competing
parties before the election, as suggested by Alesina and Gatti (1995), a central bank with
either an in®ation contract or an in°ation target is instrument independent. Either an
in®ation contract or an in°ation target is delegated together with the objective function
by the winning party to the central bank after the election but before the realization of
the shock ". The timing of the events is not changed in other respects. First of all, the

expected in°ation is determined and the wage contract is written accordingly. Next, the



election is carried out. The winning party then delegates the monetary policy, including an
objective function, either with an in°ation contract f, or an in°ation target %2. Finally,
the supply shock " is realized, and the policy % is chosen. We ~rst consider the in®ation

contract regime.

3.1 In®°ation Contracts

Walsh (1995) and Persson and Tabellini (1993) have suggested that if the society can
add an extra cost, the in®ation contract, to the central bank's loss function, the in®ation
bias can be removed without causing higher output variability. The in®ation contract
¢ § %°); where T is a constant, is proportional to the deviation of in®ation from the
desired level, suggesting that extra weight is put on the in°ation deviation. Now we shall
investigate how the in®ation contract works in an economy with the two-party system.
We suppose that the in®ation contract is delegated by the winning party after the
election in each period. The new objective function for the central bank can be expressed
as either
), (24)

1 D
LP® = S0 i W)+ 2-(y i y°)? + 2 ¢ (%

or

1 R
LRE = S0 i W)+ 2y i )2 + £ 0 (e 40): (25)

The st order conditions obtained for minimizing (24) and (25) are

@LDB
il EOR S Cll RO BUR DR Rl
4
and
@LRB
e RO Gl RO BUR O R R
4

respectively, where %€ is given by (14). By taking expectations over the rst order condi-

tions, we can solve the expected in“ations in the equilibria associated with the di®erent

parties:
D Ry,& - R D - D - R
Dy —yo, o A+ N i A+, "P)F i PQ i P)fT
E®-)=%" + 1+ 5(1;P)+ _RP : (26)
and
R D\\,8 - D - R - R D

1+.P(L i P)+.RP



Considering the fact that the monetary policy will be implemented according to the
conditions E(®P) = %" and E(®R) = %", we obtain that

P = Py~ (28)

and

fR= Ry~ (29)
It is quite natural to have di®erent contracts represented by di®erent constants P and R
assigned by the di®erent parties. This is because an in°ation bias with di®erent values will
result from di®erent policies. As a matter of fact, the constants f° and R are equal to
the in®ation biases in the absence of electoral uncertainty. The in“ation contract regime
can assure the general public that the expected in®ation will be at the socially (as well

as the individually) desired levels without being a®ected by the probability P :
Ve =" (30)

By substituting (28) (29) and (30) into the rst order conditions, we obtain the in°a-

tion chosen by the winning party:

D
WP =17 § T (31)
or
R
BR = (32)

The output corresponding to the in“ation policy can be expressed as

1 n
or
1 n

According to the expected in®ation, the in“ation bias has been completely removed:
E) = %° = %"

There is no change in the mean of output, which is the same as that in (21).

Under the in®ation contract regime, the variance of in°ation becomes

PP , (LiP)LRY

Var(s) = [(1+ B2 T ")

2 (35)
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By comparing (20) and (35), we reach the conclusion that politically induced variance

has been eliminated from the variance of in°ation. Furthermore, the variance of output
IS

_ P 1iP)

VO =l oy T Ry

19, (36)

where the politically induced variance has also been completely eliminated. Hence, both
the in“ation bias and the politically induced variance can be eliminated by the in“ation

contract regime, no matter which is the incumbent party.

3.2 Optimal In®ation Targets

Next we consider the case of the in“ation target. An in°ation target regime implies that
an explicit in°ation target is assigned to the central bank by the winning party. Since the
two parties would choose di®erent rates of in®ation, it is not an unreasonable assumption
that the two parties would assign the in°ation target with di®erent values, either %P8
or %RB if in ozxce: Then, the new objective function for the central bank that would be

delegated by the winning party can be expressed as!

1 D 5
LDB — 5(]/4 i ]/4DB)2 ' 52 (y i y )2, (37)
or
1 R 5
LRE = 5(1/4 i %RB)? + —’2 (v iy) (38)

The policy decision under discretion involves the setting of the in®ation % and its target
%B by taking the expected in®ation %° as given in order to minimize LP® or LRB. The

~rst order condition for the optimal decision is

@LDB
g WA PO i iyt ) =0
or
@LRB
g AR RN iy ) =0,

where % represents an optimal in®ation policy chosen by the winning party under the

in®ation target regime. By taking the expectation over the ~rst order condition, we

1As a matter of fact, we implicitly suppose that the output targets yB of the two parties are the same

and are always set as the socially desired output y”°.
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obtain the expected optimal in®ation policies:

D1+ ,R)y + O(L i PYR® + L+ ,RP)uC®.

D —_— S
EM5) = 1+ .P(1jP)+.RP !

(39)

and
R+ O+ [+, O i P)RE + RPUDE.
1+.B(LiP)+ FP |

Supposing that the optimal in°ation target BPB or WRB is assigned according to the

E®R) =

(40)

achievement of the socially desired level %°, E(®P) = %" and E(BR) = %": There is no
di®erence between the competing parties. The optimal value of the target can then be
determined:

BOB = Py (41)
or

BRB =y § Ry™ (42)
The in®ation targets assigned by the two parties are di®erent in the second terms of (41)
and (42). The second term in (41) represents the in“ation bias associated solely with
party D; as described in the previous section. Thus the target assigned by party D; BP8;
can be expressed as the socially desired level %® minus this in®ation bias ,Py®. On the
other hand, the in°ation target assigned by party R; %RB, is the socially desired level
%* minus the in®ation bias associated solely with party R; _Ry®; as indicated in (42).
Furthermore, both in°ation targets, ¥°® and #RB; are independent of the probability P:
This is because the probability P can only a®ect the monetary policy decision via the
expectation of in®ation %®; since the winning party would only care about its own interests
after the election.

The in°ation target regime could have the same consequences as the in°ation contract
regime. Therefore, the in°ation is the same as (31) or (32), and the output is the same
as (33) or (34).

In general, the in®ation target is imperfectly credible, since the target is less than the
expected in°ation ¥%°: The two competing parties will assign di®erent targets to the central
bank and the credibility of the target will therefore naturally di®er. As indicated in (41)
and (42), the in°ation target assigned by party D; #PB; is distant from the expected
in°ation ¥%°; hence it is less credible. On the other hand, the target assigned by party

R; which is more concerned about in®ation (smaller _R), BRB, is closer to the expected

12



in°ation %°, resulting in higher credibility. Moreover, the less credible in°ation target
WPB is associated with a higher variance of in°ation var(%®); but a smaller variance of
output var(pP); as indicated in (31) and (32) as well as (33) and (34).

In point of fact, it can easily be shown that the probability-independent equilibria,
(BPB, 1P, yP) and (BRB, BR, PR), are equivalent to the equilibria resulting from an
economy where the wage contract is written upon the result of the election (%P, y°) and
(7R, yR). Hence, the electoral uncertainty has been eliminated by the in°ation target

regime.

4 Convergence of Optimal In®ation Targets

Under the in®ation contract and the in®ation target regimes; the economy in each period
can be described by two equilibrium states, (P8, #P, ¥°) with probability P and (4R,
#R, yR) with probability 1 j P. Although the electoral uncertainty has been completely
eliminated, °uctuations can still exist in the economy. For instance, the in®ation target
BB would switch between BPB and %RB: An institutional setting relying on cooperation
between the two parties could help to reduce or even remove this kind of “uctuation.
This institutional design is very similar to the fully independent central bank suggested
by Alesina and Gatti (1995), but it has a di®erent objective.

It would be misleading to measure the °uctuation by using the rst and the second
moments of the expected in®ation and output, (30), (21), (35) and (36). This is because,
even if the °uctuation is removed completely, there might be no change in the rst mo-
ment, and it is dizcult to detect a decreasing trend in the second moment. Therefore,
following, among others, Alesina (1988), we use the convergence of economic variables to
represent the reduction of °uctuation. We are particularly interested in the convergence
of the in®ation target %2, since this in°ation target has been adopted in reality. The
°uctuation of the target has signi cance for the credibility of monetary policy. The equi-
librium with a policy convergence is a better one, since both parties could achieve lower
losses.

So far we have regarded the preference parameters _P and _R as predetermined vari-
ables. In this section, we internalize the determination of the parameters PP and PR: and

investigate whether the cooperation could result in policy convergence.
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If it is a one-shot game, and if there is no blind precommitment, cooperation between
the two parties is not available. (_P;_R) is the only Nash equilibrium. In other words,
the preference parameters in the one-shot game equilibrium are always _P and _R. Hence
the time-consistent equilibrium for the in°ation target is (4PB; BRB); where ¥PBand 8RB
are given by (41) and (42).

When the game can be repeated ad in nitum, the total expected loss functions for

both parties can be expressed as

VP(EP; bRy = _X_‘LP = _X_‘[P LP(®®) + (@ i P)LP M), (43)
and x *
VROP PRy =" IR = TPLE(ER) + (i PILTCR)), (44)

where " is the discount rate and ful lls0 <~ < 1. LP(P) in (43) is the indirect one-period
expected loss function of party D with a shape of
1 (b)z + D

LP@)y =222 = 924 CD; 45

O =5 (45)

where P is a control variable and CP is a constant with the value of ~—=: LR(P) in (44)

is the indirect one-period expected loss function for party R :
10+ .7

> y2 + CR; (46)

N2 ar ey

R Ryu2
2

where P is a control variable and CR is a constant with the value of : Thus, the
expected total losses for both parties rely on the parameters (PP; PR) chosen by the two
parties simultaneously.

Even without blind precommitments, the economy can still reach better equilibria in
an in nite-horizon game. In other words, if the two parties agree on the pair of parameters
(PD=: bRy “\yhere PP < D gnd PRe > R: the °yctuation could be moderated, and both
parties could bene t from the cooperation. This can be stated as the individual rationality
conditions?:

vE(EPe DR - V(P R (47)

2|t can easily be shown that all the other combinations of (PP2: PR®) suych asbP* > D gnd bR < R;
bD= < D gand bR® < R; and bP? > D and bR® > _R: are not Nash equilibria. In the “rst case, both
parties' rationality conditions are simultaneously violated. In the other two cases, one individual party's

rationality condition is violated.
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and
VR DRy - VRS LR): (48)
If cooperation on the pair of parameters (PP?; PR2) js sustainable, the subgame-perfect
condition should be ful lled. The subgame-perfect condition states that the \temptation"
to deviate from the cooperation should not be greater than the \enforcement™. The \temp-
tation" and the \enforcement" are de ned according to the punishment mechanism of the
game. The \rules" of game are as follows. Both parties announce their preferred prefer-
ence parameters before the election. If the elected party deviates from its \announced"
parameter, the other party will not cooperate any more. In the coming periods, the equi-
libria would be the same as the one-shot equilibrium. The environment is therefore an
in nite-horizon multi-stage game with observed actions that are continuous at in nity.
In the case of party D, the one-stage deviation principle can be expressed in terms of

the one-period loss function LP :

LPEP) i LR - g=TPLPC )+ @i PILPCRTE PLP G+ (i PILP(C™)g:

(49)
The left hand side of (49) is the gain from the deviation from the announced parameter PP®
(temptation). Since LP(PP?) is always greater than LP(_P); there is always a motivation
for party D to deviate. The right hand side of (49) represents the present value of total
future costs of the deviation (enforcement). Hence condition (49) states that, if the
cooperation parameter P22 is credible for party D; the cost should be larger than the

gain. The analogous argument holds for party R :
L™ i LICD) - g=PLICD) + @i PILRCTE PLRCP)+ (i PILTC™)g:
(50)
It can be shown that there is at least one pair of parameters (PP2; PR®) that satis es
the conditions (47), (48), (49), and (50) for any given discount rate . A detailed proof
can be found in the Appendix. Both PP® and PRe are functions of the discount rate ~:
As indicated in the Appendix, following the increase of the discount rate —; PP® tends
to decline, but PR® tends to increase. This indicates that the higher the discount rate
~; the less the ©uctuation. The underlying economic intuition is fairly clear. 1.;‘ is an
increased function of —; therefore, an increase of the discount rate  would enhance the
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present value of the \enforcement™ (the right hand sides of (49) and (50)), leading to
greater potential for cooperation.
The in°ation targets a®ected by the policy convergence can be expressed as #BP" =
2 § PPoy® and #WBR® = y° § PRey= respectively. A smaller parameter PP (compared
with PP) would cause the in°ation target #2P" preferred by party D to move close to
the socially preferred rate of in°ation %", whereas the in®ation target %BR" assigned by
party R would move away from the socially preferred rate of in°ation %": The two targets
would converge. As the discount rate  increases, the targets would converge even more.
If the discount rate ~ approaches to its upper level, 1; a common point P2 can be
accepted by both parties. The in®ation targets would completely converge and become a
single value:
BB° =y § Doy (51)

and the economy would be improved to a fully cooperative equilibrium:

E@*) =% E®) =0,

var(#°) = (1—%)23/4.2.; (52)
var(y°) = (1+1I9n)2 2

This equilibrium di®ers from the equilibrium reached by the fully independent central
bank (23) in terms of di®erent values of P? and €: As discussed by Alesina and Gatti
(1995), € should be smaller than both parameters _® and _R: However, the parameter
under the in®ation target regime ° is in between _° and _R: The variance of in®ation
under the in°ation target regime var(%”) would be larger than that under the Rogo®
fully independent central bank var(%); but the output variance under the in°ation target
regime var(¥”) would be smaller than that under the Rogo® fully independent central

bank var(g):
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5 Electoral Uncertainty with Di®erent Desired In“a-
tion Rates

Now we consider a more general case where the two parties have di®erent desired rates
in®ation, %P for party D and ¥%°R for party R.® Since we have assumed that the party R is
more concerned about in“ation than output, we here assume that the in°ation rate desired
by party R; %°R; is smaller than that by party D; %"P: In order to avoid negative targets,
we further assume that the desired in“ation rates are all positive. By simply repeating
the calculations performed in the previous sections, we can obtain the equilibria under

di®erent policy regimes.

5.1 Equilibrium under Commitment without Electoral Uncer-
tainty
The equilibrium under commitment without electoral uncertainty can then be described

by

7P =40 T4 ,D"; (53)

R
%R = 1/4HR i 1:- bR"; (54)
E%) =P%P + (1 j P)%R; (55)

D
var(7) = P(L i P)(%° j %°F)* + P )2 +Li P = ) B (56)

and

o-_1 - 57
vy = 1+ D’ (57)

R 1 ",
y - 1+bR ! (58)
E(y) =0; (59)

P 1jP

var(y) = [(1 + D)2 + (1+ bR)z]S/“'z': (60)

There is a new term P (1 j P)(%"® j %°R)? in the variance of in°ation. If the di®erence

between the two parties with regard to the desired rate in°ation is large, the variance of

3The restriction that the desired output level y° is the same across the parties can be relaxed as well.

However, it can be shown that this only complicates the expressions without a®ecting the results.
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in°ation would be large as well. However, the di®erence would not have any e®ect on the

variance of output.

5.2 Equilibrium under Discretion with Electoral Uncertainty

The equilibrium under discretion with electoral uncertainty becomes

]/4D: (1+5RP)]/4HD+5D(1 i P)%HR + bD(1+bR) yn - bD ", (61)
L+.B(iP)+ FP L+.P@iP)+ RP” 11+ D"
]/4R e bRP%uD+[1+bD(1 i P)]%HR + bR(1+bD) yu - bR ", (62)
L+.B(iP)+ FP L+.P@iP)+ RP 11+ R
+ RYPYD4(1+ DY)(1; P )R R(1+ D)y+p( P; Ry o .
E(%)(: 1/4e) = L. )f-i-/’D(l(ilP)l’)'glPIP)/ + - 1(-10-’5(1)iFF:)(-’|-"?|F” ) ! (63)
- 14DD-1ADR+ D . Ryw™2 _ .
Var(h) = SRS el L+ P () + Ui P) @R (69)
and
1§ P)(%® j %R 1iP).Pi.R
D — ( 1 )( 4 1 4 ) + ( 1 )(b 1 E3 ) yﬂ + ll; (65)
1+.,PAiP)+ . RP 1+ P jP)+ RP 1+.P
P(%HD i %HR) P(bD i bR) o] "
Y=ty s me iiroa s Y Tir R0 (69
1+.PAiP)+ %P " 1+ P1iP)+ P 1+,
E(y) =PE(Y") + (1 i PEY) =0 (67)
= 14DD-14DR 4+( D: Ryy= = .
Var(y) = P(llpﬁ(_.{’D(ll/ip;_,_E’Rpiz’ YT [(1+F:D)2 + (l(_l,_"igz]%.% : (68)
The politically induced variance, 2GiPUCTTEEDT (LT appears in the variances of

both in®ation and output. One interesting feature is that this term could be smaller than
under commitment without electoral uncertainty, P (1 j P)(%°P j %"R)?; if the di®erence in
the desired rate of in®ation is dominant. In other words, under the discretionary regime
with electoral uncertainty, the variance of output could be larger, but the variance of

in°ation could be smaller compared with the variances under the commitment regime.

5.3 Optimal In®ation Targets and In“ation Contracts

If the in®ation target regime is introduced into the economy, the optimal in“ation target

can be determined:
BOP =%+ (11 P)PEA™ i %) 1 .°Y5 (69)

or

BEE =4 g PURESD 1 %) 1LY (70)
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Therefore the optimal in®ation target depends on the di®erence in the desired rates of
in°ation.

An analogous argument holds for the optimal determined in“ation contract:

2 =_Py"i P P)(™ i %) (71)

EY EY

or
R =Ry + TP j %) (72)

The equilibrium under both regimes can be expressed as

D

D _— yyeD . 5 ",

B° =Y, i Ty (73)
R R R
BE =% T+ R (74)
E(B)(= %) = P%™® + (L § P, (75)
Var(8) = P(1 j P)(P i %) + [ohy + GIPX V2 (76)
and
ol ol 1 (1]
VD:(liP)(l/“Dil/‘lR)"'m; (77)
ol ol 1 (1]

VR:iP(%Di%R)-Fl_FbR; (78)
E(p) =PE¥°)+ (1 i P)EJ") =0; (79)

P @iP)
(1+.P) @+ Ry
The ination target and the in“ation contract can transfer, but not necessarily improve,

Var(p) = P(L i P)(A® § ) + I (80)

the economy to the equilibrium under commitment without electoral uncertainty except
for an extra term P(1 j P)(%P j %°R)? in the variance of output. Since the in°ation
targets and the in®ation contracts are equivalent, we will focus in the discussion simply

on an in®ation target regime from now on.

5.4 Disin®ation by Adopting an In“ation Target Regime

By comparing (63) and (75), we nd that in®ation is not necessarily to be reduced by

adopting the an optimal in®ation target regime. However, we are particularly interested
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in the situation where the in®ation target can reduce in®ation. Therefore we consider the
case where
E®) i EM) <O: (81)

This requires that the di®erence between the desired rates of in®ation the two parties is
not large:
Y0 Ut - ay® (82)

p @ = -"AL2PCRET 5 10 1y gther words, if the di®erence %™ j %°R is large

wher PP DT

enough, adopting an in“ation target regime may not be a suitable strategy for reducing

R2y D(1+ D

FAiP)(. D] ) D <0 Thus, when the economy

in°ation. We also notice that &> = j -

e.Pi.R)

has a smaller di®erence in the preferences (_° i bR); a larger di®erence with regard to

the desired rate of in®ation will be allowed. Since there is a convergence of preferences
when the game is repeated®, condition (82) could cover most situations of the economy in
a framework of repeated game. In other words, the following result will hold for almost
any value of the di®erence %°P j %°R; if we consider the game as a repeated one and the
discount rate is fairly large.

In any case, if the condition (81) holds, in®ation can be reduced by the in“ation
target. The question is then, what are the e®ects of the in“ation targets adopted as a
new monetary policy regime on the second moments of the in®ation and the output. We
observe that var (%) = var(y) and var(¥) = var(¥); so we only consider the output. The
gain or loss in the output variance can be calculated as follows:

P(1iP)(i©)0;
[1+.°1 i P)+ RPJ®

var(¥) i var(y) = (83)

where ©, = (P i Ry i %P i % R).PAiP)+ _RPL;and ©, = (P i . R)Yy"+®™P i
YeRY)2+ _P(1 § P)+ _RP]: Thus the sign of (var(¥) i var(y)) depends on the sign of j ©;:

It can be identi ed that j©, is a monotonically increased function of the di®erence in

_0Gi%) _
0(%"D 1 %°F)

YD = YR: and where (%°P j %°R) takes its upper limit 2y® from condition (82). It

desired rates of in®ation, namely, > 0: We here consider two extremes, where

4The convergence results obtained in the last section could apply in the case where the uncertainty
is also due to the di®erence in the desired rates of in®ation. This is because the choice of optimal
convergence preferences is independent of the desired rates of in®ation. The constant terms in the one-
period expected loss functions become &P = ~ZIATPXT2 WD iy gpg R = LSPCT PP |y

both the in°ation target regime and the in°ation contract regime:
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can easily be shown that when %°P = ¥%°R; var($) < var(y): On the other hand, when
YD j %R = ay® var(p) > var(y): This result indicates that when the di®erence in the
desired rates of in®ation is dominant, the variances of in°ation and output might increase
once an in“ation target regime is adopted.

Consequently, we show here a case of reduced in®ation concurrently with increased
variances of in“ation and output. This result is in contrast to that found in an economy
without di®erent desired rates of in°ation. Our theoretical nding here is consistent
with some empirical results. Iscan and Xu (1997) show that the velocity of in®ation in
Canada has increased since Canada adopted an in“ation target regime. Debelle (1997)
demonstrates that the variability of output in countries that have adopted the in“ation

targets has increased, even though in°ation has been reduced.

6 Discussion

It has been suggested that in®ation contracts and in°ation targets are to be able to
eliminate the in®ation bias (Walsh (1995), Persson and Tabellini (1993), and Svensson
(1997)). The advantage of such regimes is that they remove the in®ation bias without
creating a higher variance of output, which can not be avoided under the institution
of Rogo® conservative central bank (Rogo® (1985)). In this paper, we rst study how
in°ation contracts and in°ation targets work when there is electoral uncertainty caused by
the parties’ di®erent preferences. We show that in®ation contracts and in®ation targets are
able to eliminate both the in“ation bias and the politically induced parts of the variance
of in®ation and the variance of output. Moreover, in®ation contracts and in“ation targets
do not rely on cooperation between the two parties, which is however required by the
fully independent central bank, as suggested by Alesina and Gatti (1995). Nevertheless,
the in®ation contract and the in“ation target may not remove all the “uctuations in the
economy. Cooperation could, at least, lead the economy to an equilibrium with policy
convergence. If a fully cooperative equilibrium exists, the cooperation parameter _” would
lie in between the two individual preferences. This is in contrast to the fully independent
central bank, for which the parameter € is smaller than both individual preferences. We
further extend the simple setting by allowing di®erences in the desired rates of in“ation

to a®ect the economy. We nd that the in®ation target might possibly reduce in®ation
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but create higher variances of in®ation and output.

Debelle (1997) argues that most countries that have adopted an in°ation target have
experienced unsatisfactory monetary targeting or a xed exchange rate. One of the main
reasons for adopting an in°ation target is to enhance the credibility of the monetary
policy. The theoretical nding here indicates that the in°ation target could be su=ciently
powerful to reduce the in®ation without causing higher output variability, if the political
risk is caused by di®erent preferences. However, if the political uncertainty is due to
di®erent desired rates of in®ation, the in“ation target would probably lead to higher
output variability, even though in°ation may still be reduced. In other words, some other
means is needed to enhance the credibility of monetary policy. One way is to limit the
individual parties’ in®uence on the central bank's desired rate of in®ation, i.e., to increase
the independence of the central bank. Suppose that the central bank's desired in“ation
is %°CB = (1 j W¥%° + p%°"; where ¥%°F is the desired rate of in®ation delegated by the
winning party with a value of either %°P or %°R: If we normalize that %" = 0 for simplicity,
the politically induced variance has been reduced to pP (1 j P)(%"P j %°R)? under both
the in®ation contract and the in“ation target regimes.

Alternatively, a central bank with a multi-term central banker can be established. If
it is only possible to delegate monetary policy to the newly appointed central banker, the
political uncertainty can be completely removed in the period(s) of reappointment under
both the in®ation contract regime and the in®ation target regime. In other words, from
the viewpoint of monetary policy decisions, the probability P is either 1 or 0 depending on
the type of reappointed central banker in the period(s) of reappointment. One weakness
of this kind of model is that the optimal term length is always in nite.

In order to avoid the in nite term length, Waller and Walsh (1996) have introduced
persistent but infrequent shifts in the long-run socially desired rate of in®ation in an
economy associated with a random process of desired rate of in®ation and with an in nite
number of sectors. In their model, the central bank is the Rogo® conservative one, and its
preference is partly re®ected by that of the median voter (the government). They show
that a central banker with a nite multi-term would be helpful in reducing the political
uncertainty. Lin (1997) further extends the study to the in®ation contract and the in°ation
target regimes and nds that all kinds of in®ation contracts and in°ation targets are able

to remove the in°ation bias. However, di®erent regimes give di®erent outcomes. The
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constant in°ation target achieves the best outcome: it completely eliminates political
uncertainty. The constant in°ation contract has no e®ect on the political uncertainty.
However, both regimes are less plausible, since the delegation should be based on the
result of the election (the state of the shock). Rational agents would expect the in®ation
contract and the in®ation target to be contingent on the desired in°ation rate of the
realized median voter. Therefore, the constant contract and the constant target regimes
only reallocate the credibility problem rather than solving it. In any case, the optimal term
lengths of the central bankers under both regimes are always one period. On the other
hand, the state-contingent in°ation contract and the state-contingent in°ation target have
the same economic consequence: the in°ation bias is completely removed, but the e®ects
of the political uncertainty increase, resulting in higher output variability. We conclude
that, under both the state-contingent in®ation contract and the state-contingent in®ation
target regimes, the multi-term central banker would be helpful in reducing the politically
induced variability.

The setting is extremely simple in the present paper and can be further extended.
The probabilities of individual parties winning the election are assumed to be constant in
our study. However, as suggested by Alesina (1988), the probability could depend on the
outcome of the policy. In other words, the economic outcome could increase or decrease
the probability of the incumbent party being reelected. It is interesting to see how the
electoral uncertainty a®ects the economic outcomes under the in°ation contract and the

in°ation target regimes.

Appendix:

A Existence of Convergence Solution (°R®; 2b?)

E3 1 5

In this appendix, we prove that there is always a convergence solution ,R < PR= . bDe <
_D in an in nitely repeated game. The cooperation on (PR; PP) is determined before the
election in each period.

We st show that it is possible to have a pair of parameters (PR; PP) where PR > R

and PP < _P: which ful"lls the individual rationality condition, i.e., it would result in

reductions of both losses.
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The total expected loss for party D can be expressed in terms of the indirect loss
function:
1
VP = ——[PLP®) + (1 i P)LPCR)
1

where LP(P) is the one-period indirect expected loss function associated with party D
with a shape of
192 +.°

SO ay

%2 + CP:

where P is a control variable and the constant C° = a%ﬁ LP(P) is an increased function

of P when P > _P; but a decreased function of © when < D |fb = b: %b@) =0:
Furthermore, when ? = _D: @zgsz@) = oy > 0: Therefore L°(®) is a U-shape with a

global minimum at the point of _P:

The change of VP then follows

L PC%i.%4po, i PIC™i.0) jory

dvP =
1i (1L+Ppoy = (1+ PR)3

(Al)

We only consider the case of PR > R and PP < D: This is equivalent to d°® < 0 and
dPR > 0: The net sign of dV P is unclear, since in the square brackets in (A1), the “rst
term is positive but the second term is negative.

An analogous argument holds for party R: The expected loss function is
1
VR = —=PLY?) + (1 i P)LRCR
1

where LR(P) is the one-period indirect loss function associated with party R with a shape

of ]
LRy =2 E e on,

2 (1+9)2

Ryu2

where P is a control variable and the constant CR = == LR(P) is a U-shape as well: a

2
decreased function when P < _R: but an increased function when P > _R: Furthermore,

—@L(;tfp) = 0 and @Zg;@) = gty > 0; when © = _R: Therefore when ? = _®; LR(?)

reaches the global minimum.

The change of VR then follows

rR_ 1 P(ED i.5) bo , (L P)(ER i .5 bR7.
dv —1i_[ (L + DoYy3 dob + L+ Bry3 d2x: (A2)

In the square brackets in (A2), the “rst term is negative because PP j _R > 0; but the

second term is positive because PR j _R > 0: The sign of (A2) is therefore unclear as well.
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Now we suppose that the changes in the expected loss functions are in the same path,
i.e. dvP =dVR: So we have the following relationship from (Al) and (A2):

doP (1§ P)(1+PP)

gbr — ! P (L + PR)3 (A3)
By substituting (A3) into (Al) and (A2), we have
. bD - bR
dvD:dvR:i(l'P)(° - )d9R<o: (A4)

21§ )
Therefore, if the changes of PP and PR ful™ll condition (A3), the total expected loss

functions for both parties can be reduced as far as PP > bR,

From the relationship (A3), we de ne that

=T (A5)

= — (1iP)(A+.P)3
- P@+.R)3

neighborhood of (_P; _R):

Secondly, we show that there is always a pair of parameters (°P2; PR2) ‘which is able

where > 0: (A5) represents the relative changes of PP and PR in the

to improve the welfare, and, at the same time, ful lls the subgame perfection conditions

(49) and (50). Those conditions can be rewritten as the following:
[Li @iP)ILPER)+ @i P)LPER) - [1i @i PILPLP)+ (i P)LP(.F); (A6)

and
TPLEER) + (i TPILRET) - TPLRCP) + (i TPILRCRY: (A7)

We de ne that

¢RI =17 (@i PILPER) + i PILPER); (A8)

E 1 5

and
eREP 27 ="PLREP) + (1 i TPILRCR): (A9)

E 1 5

Therefore the subgame-perfect conditions can be expressed as ¢°(PP; PRy . ¢D( D; R)
and ¢R(DP; bRy . ¢R( D; Ry

We now show that there is always a pair of parameters (PP2; PR=) ful~lling the subgame-

perfect conditions (A6) and (A7) for any discount rate .
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From (A8) and (A9) we have

= (1 = bD . D —(1 = brR - D
d¢D(EDaE’R) — [l 1 (1 1 P)](b 1 - )dE)D + (1 1 P)(b 1 - )dERa (AlO)
(1+ PP (L+ DRy
d¢R(bD. bR) — _P(ED i bR)dbD + (1 i _P)(ER i bR)dbR. (All)
S (a+2°y @+2%

By substituting (A3) into both (A10) and (A1l), we obtain that

- - (1 = bD - D —p(brR - D
dee (e = L AT LT Ph L Ja eyt (an)

S (L+DR)? T

According (A5), we can rewrite (A12) and (A13) by de ning that P° = D j + and

o= Rt

Li @iP)xi PICPi.R)i=

deP () = bRy (1§ P)dbR: (A12")
deR(y = 4 i PIG (;;b)R;:]“L(l i P)= jor. (A13")

In order to ful Il the subgame-perfect conditions, we need both d¢P(x) - 0 and
de¢R(£) - 0: The negative numerators in (A12") and (A13") imply that
PP D)

i aim 2 (AL

and
L. _@iP)Pi LY,
S TP+ ES

Therefore for any discount rate > 0, a positive constant £” ful lling conditions (A14)

(A15)

and (A15) can be found, and hence a constant p°; which satis es condition (A5). Further-
more, since PP? = D j +% and PR= = R4 = d¢P(PP2; bR7) < 0 and d¢R(PP=; bRey _ o,
Hence, ¢P(PP=: bRy . ¢D( D: R) and ¢R(PD=; bRy . ¢R( D: R): Thys, (PDe: bRe) jg
a subgame-perfect equilibrium and can lead to both parties simultaneously being better
o® (A4).

Finally, we carry out the comparative statics study. The right hand sides of (Al4)

and (A15) are the increased functions of the discount rate :

PCPiLY) - PP
@1i_(1ip)+_.P_@ _[1i—(1ip)+;P]2>0
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for the right hand side of (A14), and

@iP)CP D)
“(LjP)+iLE

—_ @iP).Pi.D
: ST Ty T

for the right hand side of (A15). Therefore we should have larger values of +* and p°: This
implies that the policy pair PP* and PR* would move close together, i.e., there is more
chance of a policy convergence, resulting in smaller economic “uctuations.

When ¥ 1; we know from (Al4) and (A15) that + ¥

"_(.P i .R); and therefore

1+"

LY L (Pj.®:Hencez+p ¥ (_°P i .R): Inother words, we have full convergence.

1+"
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