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Central-Bank Independence, Economic Behavior,
and Optimal Term Lengths

By CHRISTOPHER J. WALLER AND CARL E. WALSH *

We parameterize central-bank independence in terms of partisanship and term
length, and we focus on the implications of alternative policy structures for real
economic activity. While long terms of office for the central banker can reduce
the role of electoral surprises, term lengths that are too long are costly if societal
preferences are subject to permanent shifts. The appointment of a conservative
central banker increases the optimal term length and leads to lower average
inflation but need not increase the volatility of output. (JEL E52, ES8)

Should monetary policy be conducted by
elected members of Congress, by a political
appointee with a long term of office, or by a
central bank completely insulated from polit-
ical pressures? This question is at the heart of
the continual tensions between the Federal
Reserve and the U.S. Congress, as well as the
recent discussions of central-bank independ-
ence and the worldwide moves toward rede-
signing central banking institutions. To address
it, we focus on three aspects that are of key
importance. First, we assume that the economy
consists of numerous sectors that differ in
terms of their preferred rates of inflation; the
government represents the interests of the sec-
tor corresponding to the median voter, but the
position of the median voter can vary over
time. The structure of the central bank will de-
termine the extent to which monetary policy
will be affected by shifts in voter preferences,
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as emphasized by John T. Woolley (1984 ) and
John B. Goodman (1991).! Second, the con-
cept of central-bank independence that has
played such an important role in recent dis-
cussions of central-bank reform must be rec-
ognized as a multidimensional characteristic
that depends on several aspects of the central
bank’s legal structure. We focus on the de-
gree of partisanship in policy-making and the
length of the central banker’s term of office as
measures of independence, as well as the more
commonly emphasized weight given to infla-
tion objectives by the central banker. By em-
ploying a median-voter model in which the
preferences of the median voter vary stochas-
tically, we measure the degree of partisanship
in policy-making by the extent to which the
currently elected government places weight on
long-term median preferences. The degree of
partisanship in the appointment process inter-
acts with the length of the central banker’s
term of office to determine the extent to which
monetary policy affects the variance of real
output. Third, to evaluate alternative central-
banking structures we adopt a notion of sec-
toral anonymity; the value of a particular
central-bank structure is evaluated from the
perspective of an agent who does not yet know
to which sector she will be assigned.

Despite the importance of the question
posed above, the existing theoretical literature

' The effects that the preferences of special-interest
groups can have on the structure of the central bank is a
theme of recent work by Adam S. Posen (1993).
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on central-bank independence (for a general
survey and extensions, see Alex Cukierman
[1992]) gives little direct guidance to attempts
to answer it, in part because the literature has
lacked an accepted means of parameterizing
independence. Thus, models either are unable
to capture adequately the notion of political
independence that seems key to the empirical
relationship between independence and infla-
tion (i.e., Guy Debelle and Stanley Fischer,
1994; King Banaian et al., 1995) or are unable
to link differing assumptions about central-
bank incentives to specific institutional aspects
of actual central-bank design.

While the primary focus of the literature on
central-bank independence has been on the im-
plications for average inflation, we focus on the
implications for output variability. In a seminal
paper, Kenneth Rogoff (1985) showed how so-
cial welfare might be improved by placing a
‘‘conservative’’ central banker in charge of
monetary policy. By placing greater weight on
inflation objectives, such a central banker lowers
average inflation but allows greater output vari-
ability. This result has been interpreted to imply
that average inflation should be negatively cor-
related with measures of central-bank inde-
pendence while output variability should be
positively correlated. Only the first of these im-
plications appears to hold in the data for the in-
dustrialized economies (Alberto Alesina and
Lawrence H. Summers, 1993). In our frame-
work, we show that a conservative central
banker will allow election surprises to have big-
ger effects on output, thereby increasing the
magnitude of Alesina-type political business cy-
cles (Alesina, 1987). However, we also show
that if central-bank independence is associated
with a reduction in partisan influences, output
variability can be negatively correlated with
central-bank independence. Since existing mea-
sures of central-bank independence tend to re-
flect both the degree to which a central bank
weighs its inflation objectives and the degree
to which it is subject to partisan influences,
our results may help to account for the lack
of correlation between output variability and
independence.?

? Alesina and Roberta Gatti (1995) show that if polit-
ical parties jointly appoint a conservative central banker
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Although considerable work has been done
on partisan policy-making and monetary pol-
icy, relatively little theoretical work has fo-
cused on the importance of term lengths. Long
terms serve to insulate the central bank from
political pressures and help mitigate the policy
uncertainty that arises from the turnover of po-
litical leadership. This was the intention of the
designers of the European Central Bank, and
the Federal Reserve, in establishing term
lengths for bank governors that are long rela-
tive to the time between elections. The empir-
ical evidence in Cukierman et al. (1992b) and
in Cukierman et al. (1993) suggests that, at
least for the developing countries, the turnover
rate for central-bank governors is more highly
related to average inflation than are other as-
pects of the central-banking structure.

Brendan O’Flaherty (1990) has analyzed
the optimal term length within a principal—
agent model] of the public and the central bank.
One-period terms are not optimal because the
central banker always inflates in the first pe-
riod of office in O’Flaherty’s framework. In-
finite terms of office are undesirable because
the public needs to have the opportunity to dis-
miss any central banker who fails to imple-
ment the public’s desired policy. Thus, the role
of reappointment is to ensure accountability.
This role for reappointment is also analyzed in
Walsh (1995b). In Michele Fratianni et al.
(1997), the central banker’s desire for reap-
pointment leads to a political business cycle as
policy is adjusted to please the government
during election periods. Waller (1992, 1995)
and José I. Garcia de Paso (1993) show that,
by lengthening and staggering the terms of of-
fice of the members of a central-bank board,
the probability that a new appointee will shift
the median and generate policy changes is
reduced. Thus, monetary-policy uncertainty
(and output variability) arising from electoral
uncertainty is reduced if term lengths are
increased.

prior to elections, average inflation and output variance
can be reduced. In contrast, we assume that the central
banker is appointed by the winning party after the election,
we parameterize the degree of partisanship in the appoint-
ment process, and we allow both the degree of conserva-
tiveness and the term length to vary.



VOL. 86 NO. 5

In contrast to this literature, we follow Jean
Tirole (1994) in recognizing that a cost of
long term lengths is that bad policies may be-
come locked into place. The optimal term
length must balance the advantages of political
independence in reducing election effects with
the need for accountability to ensure that the
preferences reflected in monetary policy are
those of the voting public.

The institutional details of the central-bank
structure on which we focus provide an alter-
native approach to developing solutions to the
problems identified with time-consistent, politi-
cally determined monetary-policy outcomes.
While many researchers have focused on repu-
tational solutions (see Rogoff [1989] for a sur-
vey), such solutions tend to be consistent with
multiple equilibria, and there is little agreement
as to how the economy converges to a particular
equilibrium. As argued by Matthew B. Canzoneri
et al. (1995), institutional solutions of the type
we examine can serve to provide a commitment
technology if institutional structures are costly to
change. A focus on institutional details is also
consistent with the principal-agent perspective
found in Walsh (1995a), Torsten Persson and
Guido Tabellini (1993), and Fratianni et al.
(1997). If state-contingent wage contracts de-
signed to generate the correct incentive effects
for the central bank are not feasible, policy can
still be affected by other aspects of the central-
banking structure. Here, we focus on the effect
of term length and partisanship on the mapping
from electoral outcomes to monetary-policy
outcomes.

We begin in the next section with an anal-
ysis of policy by Congress. Each election pe-
riod, the government in office appoints its own
representative to head the central bank. This
represents the extreme of (iaxiiiui partisan-
ship and the shortest term length in our frame-
work. If the position of the median voter shifts
randomly between elections, policy by Con-
gress introduces a source of uncertainty that
generates output fluctuations (Alesina, 1987).
With the central banker reflecting the prefer-
ences of the government in office, an addi-
tional source of output variability is introduced
as the central bank will convert real supply
disturbances specific to the median sector into
aggregate nominal shocks. By reducing the de-
gree of partisanship or lengthening the central
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banker’s term of office, election-induced un-
certainty in the conduct of monetary policy is
reduced. But if voter preferences occasionally
experience persistent shifts, long terms of ap-
pointment run the risk of causing a large di-
vergence between the preferences of the public
and those of the central banker.

We show that an increase in the short-run
variability of voter preferences increases the
optimal term length, while an increase in the
variability of persistent shifts in long-term pre-
ferences reduces the optimal term length. Ap-
pointing a conservative central banker lengthens
the optimal term of office. This result provides
one explanation for the cross-country corre-
lation between longer terms in office (or lower
turnover rates) for central bankers and lower
average inflation rates. Since a conservative
central banker increases output variability,
while an increase in term length reduces it, our
result is also consistent with empirical findings
that the simple correlation between measures
of central-bank independence and output vari-
ability is zero.

I. Monetary Policy by Congress
A. The Economic and Political Environment

We begin by setting out a baseline case in
which monetary policy is conducted directly
by the elected government in a discretionary
fashion as in Robert J. Barro and David B.
Gordon (1983). Each election period, the gov-
ernment in office may change. This introduces
uncertainty about monetary policy.

The economy consists of a continuum of
sectors, each populated by a continuum of in-
dividual agents. All agents within a sector are
tdentical and share preferences that depend on
sector output and inflation fluctuations around
target values. The loss function of the repre-
sentative agent in sector i is given by

(1) L,=[(.—y"-k)?

+ a(7rt - 7r:k )2]

where y;, is the log of output at time ¢ in sector
i, m, is the rate of inflation at time ¢, and 7}
is the target rate of inflation of agents in sec-
tor i. For simplicity, let 7 be distributed
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uniformly over the range [L, U] with variance
o2.. Due to the symmetry of the distribution,
there is no difference between the mean and
the median; none of our results would be se-
riously affected if this equality were elimi-
nated. The parameter k in the loss function
arises from distortions that lead the natural
output level yN to be inefficiently low.

The representation of the economy is delib-
erately kept simple, consisting only of an ag-
gregate supply function linking output to
inflation surprises and a quantity equation
linking the central bank’s policy instrument,
the money growth rate, to the rate of inflation.
The aggregate supply relationship is

(2) Yie = )’N + X(7rr - 7rre) + u, + e,

where y" is the average level of log output in
sector i (normalized to be the same for all sec-
tors), 7y is the expected rate of inflation, u, is
an economy-wide aggregate supply distur-
bance and e, is a supply shock specific to sec-
tor i. The number of sectors in the economy
is taken to be sufficiently large so that we can
assume that the e;’s aggregate to zero across
all sectors.

The link between the money growth rate
(m) and inflation is given by

3) e =m + v, — qu

where v, is a velocity shock. Equation (3) al-
lows the aggregate supply shock to have a di-
rect effect on inflation.

Each period, elections are held. In this
framework, preferences are single-peaked, and
the government elected will reflect the pref-
erences of the median voter. Private agents are
assumed to enter into nominal contracts before
knowing the outcome of elections. After the
election, the current realizations of the aggre-
gate and sector specific supply shocks u and e;
are observed. The central bank then deter-
mines the growth rate of money. Finally, the
velocity shock occurs. Thus, the central bank
can make m contingent on « and e;, but it can-
not be set contingent on v.’

* In models of this type, it will always be optimal for
the central bank to offset completely any forecastable
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Prior to the realizations of the sector-
specific supply shocks, agents differ only with
respect to their preferred rates of inflation
7. Let w3, denote the desired inflation rate
of the median voter at time ¢; that is, the me-
dian voter is from sector i = M. In order to
reflect short-run variation in voter preferences,
assume that 73, varies randomly around a
fixed mean IT:

4) mme = Iy + &

where ¢, is distributed on the bounded support
[—b, b] with mean zero and variance o2. We
will refer to 7y, as the short-run median vot-
er’s preferred inflation rate and I1y; as the
long-run median voter’s preferred inflation
rate (the median of the population distribu-
tion). The short-run median voter might differ
from the long-run median voter if, for exam-
ple, not all agents vote in each election be-
cause of random idiosyncratic reasons.* In this
section, we take Iy; to be constant.

Two features of the model play an important
role in the results we obtain: (i) heterogeneity
of preferred trend inflation rates, and (ii) elec-
toral uncertainty over the short-run median
voter’s preferred inflation rate. We have cho-
sen to incorporate these features into our
model for three reasons. First, the effects of
electoral uncertainty seems to be (or is at least
believed to be) a prominent concern in de-
mocracies. The empirical evidence that uncer-
tainty about election outcomes translates into
macroeconomic disturbances when competing
political parties have differing preferences is
documented by Alesina (1988). That this type
of policy uncertainty is important can be seen
by the way in which legislative structures are
designed. In the United States, for example,
members of the House of Representatives
have the shortest term lengths and are elected
simultaneously; therefore they should best

component to the velocity disturbance. Thus, the v shock
can be interpreted as the remaining unforecastable com-
ponent of any velocity shock.

4 An alternative explanation would be that the median
voter’s preferred inflation rate is subject to transitory
shoclis. In Subsection IV-B, we allow for permanent shifts
in ITy.
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reflect the current desires of the electorate.
Nevertheless, the other branches of govern-
ment that act as a check on the policies passed
by the House (the President, the Senate, and
the Supreme Court) have members who serve
increasingly long terms. Long terms are in-
tended to protect political leaders from pres-
sure to enact current legal ‘‘fads’’ that drop
from favor with time. Thus, electoral uncer-
tainty seems to have played a key role in the
design of legislative structures in the United
States and probably in other countries as well.
We believe that the same influences should be
considered when determining how monetary
institutions are structured. The advantage of
using equation (4) to capture electoral uncer-
tainty is that it enables us to avoid introducing
a much more complicated voting mechanism
which in itself would add very little to the sub-
stance of the paper.

Second, heterogeneous inflation preferences
appear to have played a key role historically in
political debates regarding the appropriate mon-
etary policy regime. In the United States, for ex-
ample, the monetary debates of the late 19th
century are usually interpreted as a debate be-
tween debtors and creditors over the rate of in-
flation (Richard H. Timberlake, 1993). Jon
Faust (1996) has argued that differences in de-
sired rates of inflation among groups in the econ-
omy account for the structure of the Federal
Reserve’s Federal Open Market Commiittee.

Third, from a modeling standpoint, assum-
ing that voters have heterogeneous preferences
over the desired rate of inflation allows us to
apply the median-voter theorem to determine
policy in the long run. Allowing the position
of the median voter to shift stochastically is a
convenient way to model this source of mac-
roeconomic fluctuations. It also allows us to
obtain analytically tractable solutions, which
would not be possible if, for example, we as-
sumed that agents had heterogeneous weights
in their respective loss functions.

B. Policy by Congress

Once in office, the median voter, now the
government, is responsible for the conduct of
monetary policy. Since m is determined after
private-sector nominal wage contracts are set,
policy under discretion will involve setting m
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to minimize the expected value of Ly, taking
the public’s expected rate of inflation as given.
The optimal m will be a function of the supply
shocks u and ey, and is given by

A2 a
5) my, = mé + bV
( ) M.t )\2 +a t )\2 +a M,

A
* 17 N\o 1 q )"

(k - emy)

+

N +a

where m° is the money growth rate expected
by the public prior to the election.’

Private agents will use equation (5) in form-
ing their expectations about the rate of money
growth. Since expectations are formed prior to
the election, the expected rate of money growth
is equal to m¢ = Nk/a + E,_,(7y;,). Substitut-
ing this into (5) and using (3), the equilibrium
inflation rate when monetary policy is conducted
with discretion by the median voter is:®

Ak
(6) ™My = : + E,_ 177'3[,1

+ s — E,_
)\2+a[ .MJ t—1 M.t]

[ M]
+v,———lu t+e .
! )\2+a ! g

Because of the temptation to engage in a surprise
expansion, discretionary policy results in an in-
flationary bias equal to Ak/a. The third term rep-
resents the impact of political uncertainty in
generating inflation surprises. The final term in
(6) represents the government’s response to con-
temporaneous supply shocks. A negative u lowers

* Details of the derivations are available from the au-
thors upon request.

¢ Given the assumptions on the stochastic disturbances
& EI— 1 (7r;:lr) will jUSt Cqual nlth and 7rltll - EI— 1 (7r;:l) =
&,. Because we will eventually allow Ty to vary ran-
domly, we require the more cumbersome notation used
here.
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aggregate real output and raises the rate of infla-
tion; the optimal response for monetary policy
is to increase the rate of money growth in an
attempt to offset some of the output effects of
such a disturbance. Because policy is conducted
by the government in office, whose preferences
reflect those of the median voter, monetary pol-
icy also responds to the shock specific to sector
M, ey, Since ey, has no aggregate effect on out-
put, the government converts a sector-specific
real shock into an aggregate nominal disturbance.

Using equation (2), output in sector i under
the policy in (5) will be equal to

[W::I,t —E _, (’”::n)]

N
i = +
(7 ya=y N~ ta

2 a \
)\2+aeM,+)\2+au,+e,-,+ Vy.
The second term on the right-hand side of (7)
is the Alesina effect. The third term in (7)
arises because sector M’s idiosyncratic supply
shock, ey, is translated into an aggregate
nominal shock by the government.

In order to evaluate alternative institutional
arrangements for the conduct of monetary pol-
icy, we consider the expected loss function (1)
aggregated across sectors, where expectations
are taken from the perspective of sectoral an-
onymity. By this we mean that we evaluate
institutions from the perspective of agents
prior to their allocation to a specific sector.
Consequently, while a term such as (7} —
I1};)? is a known constant from the perspective
of an agent in sector i, its expectation from the
perspective of sectoral anonymity is o2..

Using equations (6) and (7), and the fact
that E,_,my, = I3, the expected loss for an
agent in sector i when policy is conducted by
the median voter can be calculated. From
equation (7), the first term in sector i’s loss
function is equal to

(8) E(y —y"—k)?*=No]
2 2
a ’ an )
+()\2+a) Tt ()\2+a) 7
)\2 2
+ [1 + ()\2+a) ]af+k2.
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The second term in the loss function, asso-
ciated with the deviation of sector i’s desired
rate of inflation from that of sector M, is equal
to

2
9) E(r—-7¥)?= ();—k) + o2, + o

+__)\_20.2+ a ,20,2
N +a) " N+a) ¢

2
+ A ol.
N +a

From equations (8) and (9) the value of the
expected aggregate loss function averaged
over all sectors is

)\2
(10) (1 =-96)L= (1 +—;)k2

a
+ (N +a)o?+ o?
( ) AN +a

+ acl. + @ 2
ao i« 2+ a o%

\? )
+ [1 + ()\2+a):|ae

where 6 < 1 is the factor used to discount fu-
ture losses.

Aggregate losses are attributable to several
sources. The first arises from the output dis-
tortion k& which causes both a direct social loss
and a loss from the inflation bias that it gen-
erates. Velocity disturbances and aggregate
supply shocks affect the loss function by pro-
ducing undesired fluctuations in both output
and inflation. The fourth term on the right-
hand side in (10) reflects losses that arise from
variation in desired inflation rates around the
long-term median. Because the sector that rep-
resents the median voter shifts over time,
election surprises produce output and inflation
fluctuations when each newly elected govern-
ment gets to pick a new central banker; the
losses these generate are measured by the
fifth right-hand-side term in (10). Finally,
with policy reflecting the preferences of the
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currently elected government, idiosyncratic
supply shocks to the median sector become
converted into aggregate nominal disturbances
through the response of the central bank. The
last two terms in (10), therefore, reflect losses
arising from the political side of the model.
Equation (10) represents expected aggre-
gate loss under one particular institutional
arrangement. This arrangement, monetary pol-
icy conducted by the government currently in
office, can be viewed as the case of a politi-
cally dependent central bank. The central
bank’s policy reflects the sector-specific inter-
ests of the current government; this introduces
uncertainty into the economy as a result of the
periodic shifts in governmental preferences as
the identity of the median voter changes. We
will evaluate alternative central-banking struc-
tures by comparing expected aggregate loss
under each structure to its value in (10).

II. Eliminating Sectoral Stabilization

One immediate problem with having the
median voter set policy is that she will use
monetary policy to give preferential treatment
to her own sector in stabilizing output shocks.
This is then translated into larger average out-
put fluctuations in all other sectors. Conse-
quently, society is made worse off. This
problem can be overcome by mandating that
the policymaker only be concerned with ag-
gregate output, not sectoral output. This man-
date can be interpreted as legislating certain
restrictions on the preferences of the policy-
maker to ensure that ‘‘special interests’’ are
not given preferential treatment in stabilizing
output. Such restrictions are typically de-
scribed as corresponding to central-bank in-
dependence. The type of staggered terms of
appointment on the policy-making board that
are studied by Waller (1992) and Garcia de
Paso (1993) would serve to reduce the impact
of sector-specific concerns on aggregate mon-
etary policy. Preventing the central bank from
responding to certain types of disturbances
does not imply that aggregate output variabil-
ity will be higher; in this case, it will be
lower. In the previous literature, constraints on
central-bank flexibility (e.g., targeting rules)
increase aggregate real fluctuations. However,
especially when inflation has important distri-
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butional consequences, government control
over monetary policy can lead to increased
variability that is reduced by imposing restric-
tions that limit the central bank’s flexibility.

For the rest of the paper, we will assume
that such a restriction is imposed on the
policymaker—even if that policymaker is
Congress. Thus, we ignore the last term in
(10). It is important to remember that this re-
striction on the policymaker’s stabilization re-
sponse does not imply that aggregate output
variability is higher; in fact, it may well have
the opposite effect. This is a theme that we
return to throughout this paper: greater central
bank independence does not imply that output
will be more variable.

III. Appointing a Central Banker

Rogoff (1985) has shown that, in the pres-
ence of a positive inflationary bias, society will
be better off by appointing a ‘‘conservative’’
central banker—someone who dislikes infla-
tion relatively more than society as a whole.
Rogoff’s approach focuses attention on the
weight placed on inflation goals by the central
banker. An additional dimension of the central
banker’s preferences is represented by the tar-
get inflation rate around which the central
bank would like to stabilize inflation. In the
median-voter model outlined in Section I, the
winner of the election gets to set the preferred
inflation rate. This is equivalent to a com-
pletely partisan central banker. However, in
most countries it is reasonable to assume that
there is some degree of compromise regarding
the degree of ‘‘partisanship’’ displayed by the
central banker. Again, this is an institutional
feature that typically is viewed as being im-
portant for determining the degree of central-
bank independence. In order to parameterize
the degree of partisanship in the appointment
process, we assume that the winner of the
period-¢ election appoints a central banker
whose preferred inflation rate is
w, =T + 0(wy, — TIy)

(11)
0=0=1.

Once again, my, is the current government’s
preferred inflation rate. The parameter 6 is
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between 0 and 1 and measures the degree of
partisanship in the appointment process: § =
1 corresponds to a completely partisan central
banker; on the other hand, if § = 0, the current
government appoints the long-run median
voter to be the central banker. This case cor-
responds to appointing a nonpartisan central
banker.”

Suppose, then, that the central banker min-
imizes the expected value of the following loss
function:

(12) L =[(—yN-k)?

+ af(m, - 1%,)%]

with 7%, given by (11). The weight 8 = 1
allows for the possibility that the central
banker may put additional weight on inflation
stabilization relative to the rest of society.

With these changes, the equilibrium infla-
tion rate and output level with an appointed
central banker will be given by

Nk
CB _
o =—+E,_ 17(';';,',

ap

afo
+
N+ af

(13)

% *
[7rM.r —E,_ 17TM,r]

_mu,+v,.

\af0
N +ap

*
[7":‘4.: —E _mm,]

(14) yEB=yN+

ap

+mu, + e; + \v,.

" Equation (11) is viewed as the reduced-form solution
forthcoming from a bargaining model. Interested readers
should see Waller (1992, 1995) for an analysis of the
appointment process when nominees are subject to
confirmation.
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Using (13), (14), and the fact that E, _ 7%, =
I3, the average sectoral loss is given by

CB )\2 2
(15) (1-8)LSB = <1+a—ﬁ—2>k

5 ,  a(\N?+aB?)

+(\ +a)0"+_-_()\2+aﬂ)2 o,

(aB6)*(N\? + a)
(A2 + ap)?

+ac?. + o2+o2.

Inspection of equation (15) shows that, with
B =1and @ = 1, L, collapses to equation (10)
once the sector-specific stabilization response
is eliminated.

As Rogoff (1985) pointed out, a conservative
central banker will generate a smaller inflation-
ary bias and more stable inflation, but at the cost
of greater output variability from supply shocks.
This is reflected in the third term on the right-
hand side in (15). However, from (15) we also
see that the coefficient on o2 is increasing in 3:
a conservative central banker will allow election
surprises to have a bigger impact on output rel-
ative to the case where 8 = 1. Since the central
banker puts a larger weight on the inflation tar-
get, the equilibrium inflation rate becomes more’
sensitive to shifts in the inflation target. Political
risks will thus be larger the more conservative
is the central banker.

The parameter 3 is frequently interpreted to
reflect the degree of central-bank independence.
This interpretation implies that the variance of
output should be higher with a more independent
central bank, an implication that does not appear
to hold empirically (Alesina and Summers,
1993). However, if independence is affected by
the degree of political influence, then our model
suggests that central-bank independence should
be negatively cormrelated with the variability of
output. This result becomes apparent by exam-
ining how @ affects the variability of output.
Equation (15) implies that partisanship only af-
fects the impact of election surprises on output.
A reduction in partisanship (a decrease in ) re-
duces the effect of political uncertainty. Thus,
structuring the appointment process to reduce the
degree of partisanship in monetary policy (i.e.,
increasing central-bank independence along this
dimension) will reduce the variance of output.
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The losses from output and inflation vari-
ability induced by election surprises are max-
imized, for any given value of B, when
political influence is maximized (§ = 1). On
the other hand, these losses can be eliminated
by appointing the long-run median voter in
every period (setting 6 = 0). With the long-
run median voter’s preferred inflation rate
being reflected in policy every period, no elec-
toral uncertainty arises with regard to mone-
tary policy. Hence, no political risk arises, and
inflation is at its long-run average value. In
short, partisanship in policy-making is ‘‘bad”’
for society since it generates excessive output
and inflation variability.® Restricting political
influence and increasing central-bank inde-
pendence can actually lower both output and
inflation variability, rather than worsening
them.

This arrangement, whereby the long-run
median voter is chosen to be the central banker
(or the central banker is told to behave like the
long-run median voter) can also be interpreted
as giving the central bank a clear inflation
mandate with constitutional status. Again,
these types of constitutional mandates are typ-
ically classified in empirical work as increas-
ing central-bank independence. However, as
was the case earlier, associating inflation man-
dates with central-bank independence does not
necessarily imply that output will be more
variable. The implications of central-bank in-
dependence for the variance of output can be
ambiguous, depending on whether *‘independ-
ence’’ is associated with a less partisan ap-
pointee or with a greater weight on inflation
objectives. Hence, the theoretical linkage be-
tween central-bank independence and real
economic activity depends critically on the
manner in which central-bank independence
is modeled. Increased independence resulting
in greater weight on the inflation goal should
be associated with greater output volatility.
In contrast, increased political independence
achieved through reduced partisanship in
policy-making should be associated with re-
duced output volatility.

# For similar conclusions applied to the level of gov-
ernment debt and average inflation, see Tabellini and
Alesina (1990) and Cukierman et al. (1992a).
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IV. Partisanship and Term Lel;gths

If society could suspend partisanship and ap-
point the long-run median voter every period,
output and inflation variability from election
surprises could be eliminated. But even if
partisanship exists, there may well be other in-
stitutional arrangements whereby electoral un-
certainty is reduced, at least over the long
term. Election surprises occur because private
agents do not know, at the time they write their
wage contracts, what policy will be imple-
mented after the election. However, if the cen-
tral banker is in office for more than one
period, electoral uncertainty disappears in the
periods after the first period. Waller (1989)
has demonstrated that the variance of output
can be reduced by making the central banker’s
term in office longer than the election cycle.
We will follow this line of reasoning in this
section to determine the optimal term length
for the central banker in a partisan-policy model.

Developing a theory of optimal term lengths
is important not only for the partisan influences
we consider, but also for other proposals for
dealing with the time-inconsistency problem.
For example, all reputation-building solutions
for the time-inconsistency problem hinge on the
length of the game played by the monetary au-
thority and the private sector. If reputation be-
longs to the individual central banker (and not
the institution), these solutions work for only
as long as the central banker is in office. In fact,
once a credible central banker is found, these
models suggest that the optimal term length is
infinity, or a lifetime appointment. However,
we do not observe lifetime appointments for
central bankers, so these models are clearly
missing some key facet that societies feel is im-
portant when setting up central-bank institu-
tions. If reputation belongs to the institution,
then term lengths would be irrelevant, and re-
cent reforms that have tended to give long terms
of office to central bankers (and the debates that
occur in the United States whenever the Fed
Chairman’s term nears its end) would be dif-
ficult to understand.

The issue of optimal term length is also crucial
for ‘‘rules-based’’ solutions to the time-
inconsistency problem such as the optimal-
targeting-horizon model of Michelle Garfinkel
and Seonghwon Oh (1993). In their model,
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there is an implicit assumption that the cen-
tral banker cares enough about reappoint-
ment that she will do whatever is needed in
the last period of the horizon to ensure that
the target is met; otherwise, why does she
care about hitting the target? The worst that
can happen is she gets fired. Hence, reap-
pointment concerns play an important role in
these models. But this implicitly ties the op-
timal targeting horizon to the term length of
the central banker.’

Finally, term lengths also matter for the re-
cent performance-contract literature initiated
by Walsh (1995a) and Persson and Tabellini
(1993). Those papers show that the inflationary
bias can be overcome by offering an appropri-
ate compensation contract to the central banker.
Walsh (1995b) has shown that, even if such
financial payments are infeasible, the condi-
tions for reappointment of the central banker
can be structured to resemble a performance
contract. But the issue of reappointment natu-
rally raises the question of how long the central
banker’s term in office should be. Thus, the
question of the optimal term length for central
banker’s plays an important, if implicit, role in
most studies of monetary-policy games.

A. The Cost of Having a Multiperiod
Central Banker

No matter who the central banker is, infla-
tion and output will be determined according
to equations (13) and (14). The variable that
differs from period to period is the expected
value of 7, ,, the preferred inflation rate of the
central banker in office in period ¢. Suppose
that an election is held in period ¢ and a new
central banker is appointed. The winner of the
current election appoints a central banker ac-
cording to equation (11), and the appointee
then chooses the money stock to minimize the
expected value of the loss function (12). Since
wage-setters do not know who the period-¢
central banker will be when contracts are
signed at the end of period ¢ — 1, they set

°We obtain a result similar to Garfinkel and Oh
(1993), namely, that the longer the central banker’s term
length (or targeting horizon), the greater is the stability
of the real economy—but for markedly different reasons.
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E,_n%, = I1};. This generates expected loss
(1 — 8)LS® [ from (15)] in period ¢.

However, in period ¢ + j, j = 1, of the cen-
tral banker’s term, wage-setters know the
identity of the central banker when they sign
their wage contracts; hence they set

% - *
E:+j~ 1Tcbe+j = Mebyee

As a result, inflation and output will be given
by

Nk
(16) 7 ; = 20+ T+ 6, — TT)
_mu,+j +U,+j-
(7)) Yigsj =y

.,
N +ap
+ e,",+j + )\v,+j.

The expected loss in period 7 + j, L, , ;, eval-
uated at time ¢ — 1, is given by

A2 )

(18) L,+j=(1+a—ﬂ2)k .
) ,  a(\? +aB®)

+ (N +a)ol + ———()\2 T+ af)? o,

+ acl. + ab%*? + o2.

Although there are no election surprises in pe-
riod ¢ + j [so output in (17) does not depend on
€], there is an expected loss given by af%c2
from having a central banker who generates a
target inflation rate that differs from the long-run
median voter. Because wage-setters know the
identity of the central banker after the first period
of a term, there will be no new surprises about
the central banker’s preferences that would
cause output movements. Hence, the marginal
cost of achieving her desired inflation rate is now
lower, and the central banker will push the in-
flation rate to her most preferred rate, ceteris par-
ibus."® As a result, expected squared deviations

1% In the first period of her term, the central banker does
not push inflation all the way to her most preferred
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of inflation around the long-term median voter’s
preferred value will be greater in the later peri-
ods of the central banker’s term.

Thus, if a new appointment is made after the
period-¢ election, the effect of the election sur-
prise on inflation will be, from equation (13),
afle,/[\* + afl] < Oe, in period ¢ and fe, in
all subsequent periods until a new central
banker is appointed. In contrast, election-
induced inflation uncertainty when a new cen-
tral banker is appointed each period is aB0¢,/
[A? + af] in period t, aBfe, . ,/[\* + af] in
period ¢ + 1, and so on. If the term of office
is of length 7', the contribution to the expected
variance of inflation around IIy; from the
perspective of period ¢t — 1 is {aB6/[\* +
afl}%c? + (T — 1)0%c2, while the variance
over the same T periods if a new appointment
is made each period will simply be T{afB0/
[A%2 + apB])?02, which is smaller. Thus, al-
though society reduces the welfare losses due
to the output fluctuations that arise from elec-
tion surprises by having a central banker with
a term longer than one period, it will incur a
new cost associated with greater expected in-
flation fluctuations in the latter periods of the
central banker’s term in office.

The optimal term length balances the value
of the marginal reduction in output fluctu-
ations achieved by lengthening the term of
office against the greater expected cost of de-
viations from the median voter’s perferred in-
flation rate. If the presented discounted value
of losses incurred by society from having a
central banker appointed for T periods is
minimized with respect to the term length T
(ignoring integer constraints) the first-order
condition determining the optimal term length
for the central banker can be shown to be in-
dependent of T.'" The optimal value of T is
either infinity or 1 (the minimum possible
value). If the net gain from eliminating the
political risk exceeds the loss from excessive
inflation variability the optimal term length is
T* = oo; otherwise, T* = 1. It can be shown

inflation rate [note that the coefficient on the election sur-
prise term in equation (13) is less than ]; doing so would
create a larger inflation surprise and cause too much output
variability.

" Details are available from the authors upon request.
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that 8 > 2 is a necessary (but not sufficient)
condition for T* > 1. It is only when the in-
flation bias is sufficiently large and the central
banker is sufficiently conservative that society
benefits from appointing the central banker to
a long (in this case infinite) term in office.

B. The Costs of Commitment:
Shifts in the Long-Run Median Voter

If the central banker is sufficiently conser-
vative, then giving the central banker perma-
nent tenure dominates the alternative under
which a new central banker is appointed after
each election. This result, however, depends
critically on the assumption that the long-run
median voter’s preferred inflation rate is con-
stant. But if the economy experiences stochastic
inflows (new young voters) and outflows (dy-
ing old voters) each period, there could be per-
sistent shifts in I13. As noted earlier, Faust
(1996) has emphasized the role of the Fed’s
structure in reconciling competing views on the
optimal rate of inflation in a model that empha-
sizes generational differences in preferred rates
of inflation. Jeffrey A. Frieden (1994) argues
that debates over monetary policy, which in our
context can be thought of as debates over the
optimal rate of inflation, have historically re-
flected variations in the degree of openness of
the U.S. economy. Changes over time in the
economy’s industrial structure, the world econ-
omy and international integration, or the age or
wealth distribution could induce persistent
shifts in social preferences.'> A central banker
whose preferences may have closely repre-
sented those of the voters at the time of ap-
pointment might pursue policies that diverge

2 David J. Smyth and Pami Dua (1986) use surveys
conducted by the University of Michigan’s Survey Re-
search Center to estimate the median voter’s inflation/un-
employment preferences. Their equation 6, evaluated at
the natural rate of unemployment, provides an estimate of
the median voter’s preferred inflation rate. Stuart Weiner
(1993) estimates the natural rate jumped from around 5.4
percent in the late 1960’s to 7.3 percent in the late 1970’s
before declining to 6.3 percent in the late 1980’s. Com-
bining these estimates with those of Smyth and Dua pro-
duces values of IT}; that range from near 3.5 percent to
almost 6 percent. Unfortunately, the Survey Research
Center discontinued asking the question used by Smyth
and Dua, so it is not possible to update their estimates.



1150 THE AMERICAN ECONOMIC REVIEW

over time from those desired by the long-run
median voter. Such a situation introduces a cost
to permanent appointments.

Suppose the basic model of the previous sec-
tions is modified to allow for persistent but in-
frequent shifts in IT5;. In particular, assume that

(19)
I3,
H;Sl,l + AI+]
where A is a mean-zero process with variance

2 13
OA.

Again consider the case in which the gov-
ernment elected at time ¢ appoints the central
banker to serve for T periods. Let E,_,L,,
denote the expectation as of time ¢ — 1 of the
value of the loss function in period ¢ + s, s <
T, of the central banker’s term. Relative to the
previous case, a new term proportional to s(1 —
q)oi is added to the expected loss each pe-
riod. Having the central banker serve for T
periods now leads to a present discounted
value of current and future expected losses,
evaluated at time ¢ — 1, of

*
l_IM,t+l

with probability g
with probability 1 — ¢

1
(20) L7T= (1_—S>Z

a6(1—q)02A+ a
(1-6)2 1-6T7

% <aﬂ2()\2 + a)
(A\* + aB)?

6(1=6""NH\,, ,
+ s 0%

T(ST_I )
—(1_6>6(1—q)oA]

where Z is composed of losses unrelated to
term length.

"* This process is equivalent to shifting the support of
the inflation preference distribution to the left or right by
the same amount (ie, U, =U,_, + A,and L, = L,_, +
A, with probability 1 — g).
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Minimizing equation (20) with respect to T
yields the following first-order condition:

OLT [ —6"Iné [ a6(1 —q)ai
T | (1-67)2 (1-6)

(21)

X [6T—Tln6—1

aB*(\*+a)
+( (A +ap)? _1)

(a02(1 —6)1naaz>]
X
(1-q)oi

Examination of this first-order condition
shows that the value of T that minimizes the
loss function satisfies the following condi-
tion: '

=0.

(22) 6"-Thé

aB*(\* + a)
_1+|:1__—()\2+a,3)2:|

» [a02(1 —6)In 6o§]
(1-q)oi ’

Although equation (22) is nonlinear in T, it is
a fairly simple nonlinear equation. Thus, we
can infer some basic comparative-static re-
sults. Since the left-hand side of (22) is mono-
tonically increasing in 7, any parameter
change that causes the right-hand side of (22)
to increase will cause the optimal value of T
to increase. The second term in brackets on the
right side of (22) is always negative (since In
6<0),andfor 8 <H=1+ (1 + \*/a)'?,
the first term in brackets is positive. In this
case, the right-hand side of (22) is less than 1.
Since the left-hand side is greater than 1 for

' Although T =  is also a solution to the first-order
condition in (21), it is not a global minimum,; in fact, it
may be a maximum value since the second-order condition
evaluated at T = o is zero also. The solution in (22) does
satisfy the second-order condition for a minimum.
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all T = 1, the optimal term length is just 7 =
1. However, if 8 > H, the first term in brackets
on the right-hand side of (22) is negative, and
the optimal term length may exceed one
period.

As S rises above H, the first term in brackets
becomes negative, and equation (22) implies
that an increase in partisanship (an increase in
#) will lead to a longer term length for the central
banker. Since more partisanship causes uncer-
tainty about policy to increase, society can coun-
teract this by lengthening the central banker’s
term in office. In addition, an increase in the
relative variance of the short-run median voter
to the long-run median voter will induce society
to increase the central banker’s term, since po-
litical risks are more problematic than shifts in
society’s inflation preferences when o2/0%
rises. Finally, an increase in § will lead to an
increase in the optimal term length for the central
banker. The more conservative is the central
banker, the less likely she will be to stabilize the
output effects of election surprises; conse-
quently, society will lengthen the central bank-
er’s term in office to reduce the number of times
election surprises occur.

This last result is quite important because a
key variable used to construct empirical mea-
sures of central-bank independence is the
length of the central banker’s term in office.
However, to our knowledge, there are almost
no theoretical models that show why longer
terms in office should be correlated with a
lower average inflation rate.'* In our model, an
increase in the degree of conservatism of the
central banker will cause the inflationary bias
to decrease and the variability of output to in-
crease, because supply shocks and election
surprises will be allowed to have larger im-
pacts on real output. Society can counteract the
greater political risk by increasing the central
banker’s term in office. Therefore, longer term
lengths would be correlated with lower infla-
tion rates. However, it is important to note that
longer term lengths in this model do not cause

'5 Exceptions are, as noted earlier, O’Flaherty (1990)
and Fratianni et al. (1997). While O’Flaherty’s model ob-
tains an optimal term length between 1 and infinity, the
latter paper has either one period or infinity as the optimal
term length.
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the inflation bias to decrease; the model merely
shows how the two are related through the
choice of a conservative central banker.

Society can offset some of the output costs
arising from one element of central-bank de-
sign by changing some other dimension of the
design so that institutional characteristics that
are thought to increase central-bank independ-
ence need not cause aggregate output vari-
ability to increase. Therefore, the lack of
correlation between measures of central-bank
independence and the variance of GDP should
not be too surprising; some features of central-
bank institutions that cause output variability
to increase (conservative central bankers ) may
be offset by other features (lengths of terms)
that tend to lower output variability.

V. Conclusions

Recent work in monetary economics has
highlighted the importance of institutional
structure for the macroeconomic behavior. Ex-
tensive work has been done investigating the
empirical relationship between economic be-
havior and various measures of central-bank
independence, but the theoretical modeling of
independence has tended to capture the notion
of independence very imperfectly. While the
most common approach has been to identify
independence with the weight the central bank
places on its inflation goals, this fails to cap-
ture the degree to which a central bank is in-
dependent from partisan political influence,
and it is this political influence that is often
thought to be directly related to average infla-
tion. By characterizing independence in terms
of conservativeness, partisanship, and term
length, we are better able to capture the effects
of political independence on the behavior of
the macroeconomy.
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