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Abstract

We present a two-period model, where an apolitical central bank affects electoral outcomes.
The central bank minimizes a standard quadratic loss function in inflation and unemployment
along an expectational Phillips curve, where the elected government’s quality acts as a supply
shock. In the model, a central bank with a strong price stability mandate shifts the fully
rational electoral mean-variance trade-off towards the incumbent of known quality and away
from the challenger of unknown quality, thereby allowing lower quality incumbents to be
reelected. Intuitively, because the incumbent’s quality is less uncertain she benefits more
from the reduction in the inflation bias, and suffers less from the increase in unemployment
volatility, when the central bank is focused on stabilizing inflation. We test key model
predictions using data on elections and central bank laws from developed countries and in a
difference-in-differences design around the introduction of the Euro. In line with the model,
we show that political leaders are more likely to be reelected if the central bank governor
is directly appointed by the executive, and when the central bank has a mandate focused
exclusively on price stability.



1 Introduction

In most democracies, elected governments have delegated substantial portions of macroeco-
nomic policy to an independent central bank. Two basic rationales fuel this choice. First, a
standard time-inconsistency argument suggests that monetary policy should be conducted
by an entity that places a larger weight on taming inflation than society overall (Kydland and
Prescott| (1977), Barro and Gordon| (1983)), Rogoff (1985))). Second, a government that con-
trols monetary policy may generate inflation to boost its reelection chances, further leading
to excessive inflation (e.g., [Nordhaus (1975)). Despite formal central bank independence,
however, the central bank’s and elected governments’ fortunes are interdependent. First,
monetary policy reacts to economic conditions created by actions or competence of the
elected governments, and the economic outcomes resulting from such reaction may affect
reelection chances of the latter’| Second, in many democracies, it is an elected government
that appoints the head of the central bank, which gives the former an important role in
shaping monetary policy.

This interdependence raises a series of important questions. How does the monetary
policy affect government’s reelection chances? Will the elected government appoint a central
banker with the socially optimal focus on taming inflation, or would it instead opt for an
overly dovish or hawkish central banker? And finally, what political and economic outcomes
result in equilibrium?

To answer these questions, we build a formal model of the interdependence between

2For example, Federal Reserve Chair Jerome Powell clarified that the Federal Reserve would respond to
trade shocks resulting from the elected government’s actions, while others have expressed concerns about
how such response may affect the outcome of the presidential election in 2019. See “Challenges for Monetary
Policy”, a speech by Jerome H. Powell at the Challenges for Monetary Policy symposium, sponsored by the
Federal Reserve Bank of Kansas City, Jackson Hole, WY, August 23, 2019 and “The central bank should
refuse to play along with an economic disaster in the making” by William Dudley, Bloomberg, August 27,
2019.



office-motivated governments and a government-appointed but independent central bank.
Overall, we find that elected governments favor more hawkish central bankers than is socially
optimal, as hawkish central bankers react to economic conditions in a way that increases the
incumbent government’s chances for reelection. This leads to political stability at the expense
of lower average quality of the elected governments. As a result, unemployment and inflation
are higher than what would be predicted by standard models of monetary policy without

elections.

We derive those findings within a model that combines a classical model of central bank-
ing (Barro and Gordon| (1983)), Rogoff| (1985)) with a simple model of non-partisan political
turnover (Ferejohn! (1986), |[Pastor and Veronesi (2012)). There are three groups of agents:
a central bank, a government, and voters. The central bank is apolitical in that it follows a
mandate to minimize fluctuations in inflation and unemployment, formally captured through
a per-period loss function that is quadratic in both inflation and unemploymentﬁ We la-
bel a central bank with a high weight on inflation fluctuations inflation-averse, whereas a
central bank with a low weight on inflation fluctuations is unemployment-averse. The cen-
tral bank trades off inflation against unemployment along a standard expectational Phillips
curve, where public inflation expectations are formed rationally. On the monetary policy
side, our only departure from the standard model is that the supply-type shocks to the
inflation-unemployment frontier are not exogenous but instead stem from the quality of the

elected government.ﬁ Lower quality of the government implies higher unemployment in the

3We thereby differ from an older literature (Nordhaus| (1975)), [Wooley! (1984), Beck! (1990), |Chappell Jr
et al.| (1993))), where either the central bank and the executive are amalgamated into one actor or the central
bank directly tries to shape election outcomes.

4The assumption that the central bank reacts to politically generated and exogenous shocks alike is
explicitly supported by Jerome H. Powell’s speech referenced in footnote 2 and is in line with recent anecdotes,
such as the Federal Reserve’s easing of monetary policy in response to trade shocks and to gaps in the political
response to Covid-19.



absence of central bank’s intervention. The first-period government’s quality is drawn ex-
ogenously from a prior distribution, and the central bank conducts monetary policy after
observing the government’s quality. Voters infer the quality of the first-period government
(the incumbent) by observing the first-period unemployment, and then decide whether to
reelect the incumbent—in which case his quality persists—or replace him with a challenger.

After the election, the central bank conducts monetary policy again, and the game ends.

In equilibrium, below-average incumbents are reelected. Voters are willing to tolerate
the economic consequences of a below-average incumbent, in exchange for avoiding the un-
employment and inflation uncertainty that a challenger of unknown quality would bring.
We show that an inflation-averse central bank lowers the quality threshold above which in-
cumbents are reelected. This happens for two reasons. First, the anticipated quality of the
incumbent acts like a preexisting economic distortion; hence, any central bank’s attempt to
mitigate the incumbent’s low quality leads to inflation bias but no employment gains. The
more inflation-averse the central bank is, the lower inflation bias its policy creates, making
the reelection of the known incumbent more attractive. Second, the challenger’s quality acts
like an unexpected supply shock, so the central bank can mitigate its effect on unemploy-
ment. An inflation-averse central bank permits larger unemployment fluctuations, making

the election of a challenger of uncertain quality riskier and hence less attractive to the voters.

An immediate consequence is that an office-motivated incumbent, that is, an incumbent
who seeks to maximize his reelection chances, prefers a central banker who is as inflation-
averse as possible, or alternatively, a central banker inclined to follow strict inflation target-
ing. Our model hence provides a new explanation for the political success of price-stability
focused central banks. In most modern economies, the central bank is an independent institu-

tion, but it is the elected policy makers —in the U.S. the President — who nominate the central



bank’s leadership and thereby set the long-term tone for monetary policy, though there is
some variation across countries that we exploit in our empirical analysis. The thriving of
inflation-targeting central banks and the public’s strong confidence in them, as evidenced by
low and stable inflation expectations, might therefore appear puzzling. Indeed, historically
economists and policy makers were highly doubtful whether the theoretical insights from the
academic time-inconsistency debate could ever be implemented politically (see e.g. |Lind-
beck! (1976])’s Ely lecture). We reconcile the otherwise surprising political success of highly
inflation-averse central banks by showing that policy makers who care about reelection have

incentives to institute and maintain inflation targetingﬂ

Our model, however, uncovers a dark side of the success of inflation-hawkish central
banks. The election channel of monetary policy identified in our model implies that overly
hawkish monetary policy arises in equilibrium and is economically costly relative to what
is implied by the standard time inconsistency models without elections. Since more hawk-
ish monetary policy leads to reelection of lower quality governments, it also leads to higher
unemployment. Moreover, this higher unemployment is anticipated when the incumbent is
reelected, which raises the inflation bias in the economy. On the positive side, the increased
stability of the government means that a more inflation-averse central banker makes un-
employment less variable over time. This result is again in contrast to the predictions of
Rogoff| (1985) but is consistent with empirical findings (Alesina and Summers| (1993), |Grilli

et al| (1991)), namely that independent and inflation averse central banks are associated

5Conversely, a challenger has an incentive to advocate for an unemployment-averse central bank. These
findings resonate with an anecdote about the Canadian Liberal party shortly after Canada formally adopted
inflation targeting. While in opposition the Liberals were fiercely critical of the new Canadian inflation
targeting regime, only to change tack and reaffirm price stability as the primary goal of monetary policy in a
high-profile joint statement of the newly elected Liberal government and the Bank of Canada in 1993 (Crow
(2002), Chapter 10).



with lower, not higher, unemployment volatility[

We provide empirical evidence for the political outcomes predicted by the model using
data on political leaders’ reelections and |Cukierman et al. (1992))’s measures of legal central
bank independence and election outcomes for 21 developed countries 1980-1998, before the
start of the Euro. While some prior work has found a positive relationship between measures
of central bank independence and political stability (Bernhard and Leblang| (1999), |Gilardi
(2007))) this relationship has often been viewed as puzzling, and |Dreher et al.| (2010) found
no empirical relationship outside of political coups. To the best of our knowledge we are the
first to provide theoretically-motivated tests of the relationships between different aspects
of central bank independence and the probability that a political leader is reelected. In
short, we predict in the model and confirm in the data that different aspects of central bank
independence have opposite relationships with the reelection probability, thereby explaining
the weak empirical relationship between composite measures of central bank independence

and reelection probabilities.

Our first empirical result is that the executive’s ability to appoint the head of the central
bank is positively related with the probability that a political leader is reelected, where we
define leaders and the reelection variable following the expanded definition of Brender and
Drazen (2008). Because Brender and Drazen (2008) showed that real GDP growth during a
political leader’s term predicts the probability that she will be reelected, we control for real
GDP growth over the political leader’s term throughout, though our results are not sensitive
to the inclusion of this control. If the central bank governor is appointed by a council of the

central bank board or the board of the central bank this tends to increase the “appointment

6Formally, |Alesina and Summers| (1993)’s empirical measure captures central bank independence, noting
that without independence it would be impossible to appoint a central banker more inflation averse than
the public. Our own empirical analysis in Section ?7? is careful to distinguish between the central bank’s
objective and central bank independence.



independence” component of (Cukierman et al.| (1992))’s composite measure of central bank
independence, whereas if the central bank governor is directly appointed by the executive
this would decrease “appointment independence”. We therefore find that “appointment in-
dependence” is related negatively with a political leader’s reelection probability, as predicted

by the model.

Our second empirical result is that the political leader’s reelection probability increases
the stronger the central bank policy objective’s emphasis on price stability. As our empirical
measure, we use the “objectives independence” component of Cukierman et al.| (1992)’s clas-
sification of central bank independence. The “objectives independence” corresponds closely
to the central bank’s weight on inflation stabilization in the model, taking its maximum
value of one if “price stability is the major or only objective in the charter, and the central

bank has the final word in case of conflict with other government objectives”.

In our sample of 21 developed countries, we show that a one-standard-deviation increase
in “objectives independence” tends to be associated with a seven percentage point increase in
the probability that a leader is reelected. For comparison, a one-standard-deviation increase
in real GDP growth over a political leader’s term tends to be associated with a ten percentage
point increase in reelection probability. The effect of central bank objectives independence
is therefore quantitatively important compared to traditional economic drivers of elections.
We further confirm the relationship between “objectives independence” and reelection prob-
abilities using a sample of Euro countries before and after the introduction of the Euro,
with a sample ending in 2015. We find that the relationship is similarly positive, and even
slightly larger, and more statistically significant. Moreover, it holds while controlling for a
post-Euro and country-fixed effects, thereby identifying from changes in the reelection prob-

abilities within countries and over time pre- vs. post-Euro. Said differently, governments of



countries where the central bank had a weaker price stability mandate pre-Euro enjoyed a

greater increase in their probability of reelection once the Euro was introduced.

Our paper adds to a recent and growing literature on macroeconomics, political economy,

and the role of the central bank (Dovis and Kirpalanil (2019)), Bianchi et al.| (2019), |Halac and|

(2019)). We also add to the recent literature on political and economic uncertainty

(Pastor and Veronesi| (2012)), Pastor and Veronesi| (2013)), Fernandez-Villaverde et al.| (2015]),

Baker et al.|(2014)), Baker et al.| (2016))), and to the broader literature studying the interaction

of monetary and fiscal policy (Lucas Jr and Stokey (1983), |Calvo (1978)), Lustig et al. (2008)).

The paper provides a complementary perspective to the literature on political business

cycles (Nordhaus| (1975), [Persson et al.| (2000), Lohmann| (1998)), (Cukierman and Meltzer

(1986), Rogoff] (1990), Rogoft and Sibert| (1988)). In these papers a policy and office mo-

tivated politician controls monetary policy, which leads to opportunistic business cycles: a
politician generates inflation before elections to boost output in order to signal that he is
the high competence type. In contrast, we take the institutional independence of the central
bank seriously, assuming that the politician can affect monetary policy (if at all) only via the
appointment of the central banker. We do not obtain political business cycles, and to the

contrary, we show that incumbents prefer inflation fighting central bankers. Our contrasting

model prediction is consistent with the empirical evidence of Brender and Drazen| (2005),

and Brender and Drazen| (2008) who find that deficit spending in election years does not

increase reelection chances, but low inflation and central bank independence do.

On the political economy side, our research contributes to literatures studying the inter-

action between the executive and other branches of government. The executive’s interaction

with the legislature (e.g. |Alesina and Rosenthal (1996)), |Alesina and Rosenthal (2000)), with

the bureaucracy (Fiorina and Noll| (1978)), |Acemoglu and Verdier (2000)), and with state-




owned enterprises (Shleifer and Vishny| (1994))) have been subject of large literatures. The

complementary question of how monetary policy is shaped by the strategic interaction of

different decision makers within the central bank has recently received growing attention

(Vissing-Jorgensen| (2019)), [Vissing-Jorgensen and Morse, (2020])). However, despite the sig-

nificant and growing relevance of the central bank as a separate institution for macroeconomic

policy, little is known about its interaction with political elections.

2 Model

This section describes our baseline two-period model. We integrate a simple model of a

time-inconsistent central bank (Kydland and Prescott| (1977)), Barro and Gordon! (1983)),Ro-|

(1985))) with the literature on political selection (Ferejohn| (1986]), [Ashworth! (2005),

‘Ashworth and de Mesquital (2016), Ashworthl (2012),Ashworth and de Mesquital (2008]),

'Ashworth and De Mesquital (2014), Besley| (2006)), [Fearon| (1999), Barro, (1973), Persson|

ot al (2000)).

The model has three types of agents: a central bank, a government, and voters. The

first-period government’s quality is drawn exogenously from a prior distribution, and the
central bank conducts monetary policy after observing the government’s quality. Voters
then learn about the quality of the first-period government (the incumbent) by observing
unemployment, and decide whether to reelect the incumbent for a second term or replace
him with a challenger. After the election, the central bank conducts monetary policy again,

and the game ends. Figure [1] illustrates the timeline of the model.



2.1 Monetary Policy

We start from the classical Barro and Gordon| (1983) monetary policy problem[] Social
welfare each period is represented by a loss function, that is quadratic in both unemployment
and inflation:

(e — u*)”

7Tt2
= - 1
Ly 5 +9—2 , (1)

where u; and 7; represent realized unemployment and inflation, and the parameter 6 cap-
tures how voters trade off fluctuations in inflation against fluctuations in unemployment.
The socially optimal level of inflation is normalized to zero, and u* is the socially optimal
unemployment level. We assume that u* < 0, which with the assumptions that follow im-
plies that the socially optimal unemployment is below what would obtain without central
bank’s intervention. This is in line with the literature and is meant to represent pre-existing
economic distortions present irrespective of the elected government. A quadratic objective
function of the form can be microfounded as a log-quadratic expansion of the consumer
welfare function in New Keynesian models (Woodford, (2003)).

The central bank sets policy to minimize its own loss function. The central bank’s loss

function takes the same form as the social loss function, but the central bank’s weight on

inflation deviations, 8, may be different from the social weight, 6:
2
+0— (2)

We call 8 the central bank’s inflation-aversion. If 6 is large, we say that the central bank is
inflation-averse and if 6 is low, we say that the central bank is unemployment-averse. The

central bank’s inflation-aversion is common knowledge and is the same in both periods.

"See Drazen| (2000) for a textbook exposition.



Each period, the central bank’s problem is to choose inflation 7; and unemployment wu,
to minimize

minl;

Tt ,Ut

subject to a standard expectational Phillips curve

Ut:—(ﬂt—ﬂf)_gt, (3)

and the voters’ inflation expectations 7§ being rational. The Phillips curve is like in |Barro
and Gordon| (1983)), where g; would represent an exogenous unemployment shock. However,
we do not take g; to be exogenous. Instead, we assume that it represents the quality of the
current government like in Persson et al.| (2000 and Lohmann| (1998). That is the quality

of the elected government is the sole source of unemployment shocks in our modelﬂ

Inflation expectations 7f are formed after period ¢ government is elected. The central
bank chooses period ¢ inflation and unemployment knowing inflation expectations 7y and
after learning the government quality ¢g;. Note that we assume that the central bank min-
imizes its loss function period by period, instead of minimizing the sum of its losses for
periods 1 and 2, to reflect an apolitical mandate of the central bank to tend to inflation and

unemployment fluctuations.

8In a previous version of this paper, we assumed that there are two types of shocks, one coming from
government’s quality and one exogenous. None of the central findings were affected. We abstract from
government’s quality entering as a demand shock, because those can be perfectly undone by monetary
policy, whereas supply shocks present the central bank with a meaningful trade-off between inflation and
unemployment. Government quality can therefore be thought of as policy-induced distortions to product and
labor markets, such restrictions to wages, prices, labor mobility, or international and domestic competition.

10



2.2 Elections

Period 1 starts with the incumbent government in power. The incumbent’s quality is de-
noted by gy, so g1 = gr. We assume that the quality of the incumbent is drawn from a

distribution F', with corresponding probability density f. The distribution is assumed to

2

have mean 0, variance o,

and the upper bound —u* ﬂ The upper bound on the quality of
the government assures that no government fully eliminates all distortions in the economy,
and that unemployment is always higher than what is socially optimal. We assume that g;
is not directly observed by the voters. Instead, at the time of the election voters observe

only period 1 unemployment u;. As the reader will see, whether voters observe inflation 7

is irrelevant in the model.

The voters’ problem at the end of period 1 is to choose whether to reelect the incumbent,
in which case its quality persists so go = gr, or to elect a challenger of unknown quality,
in which case go = g¢, where g¢ is drawn from F. The quality of the incumbent and the

challenger, g; and g¢, are assumed to be uncorrelated.

The voters” period utility function is the negative of the loss function . They reelect
the incumbent if and only if their expected utility from doing so is at least as large as the
expected utility from electing the unknown challenger. When voting, voters recognize that
in the second period the central bank will observe g, and choose inflation and unemployment
to minimize its own loss function . After the loss in the second period is realized, the

game ends.

9We normalize F to have zero mean, as a shift in the distribution for g; is isomorphic to a change in the
socially optimal level of unemployment u*.

11



Figure 1: Model Timeline
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2.3 Discussion of the assumptions

Many actions of the government affect unemployment, and some of these actions may reflect

For example incompetent governments may issue

regulations that stifle competition or economic activity. They may fail to prepare for a

pandemic or fail to mitigate the effects of a natural disaster. Such actions are captured in

Voters in our model are rational and informed in that they understand the objective

function of the central bank and rationally anticipate its policy making. In practice, voters’
inflation expectation may be influenced also by non-rational components, e.g., the history
of past inflation. Any non-rational component in inflation expectations will mute the ef-

fects identified in our model, but as long as there is a rational component the mechanisms

12



presented here will be present.

3 Equilibrium

This section derives the equilibrium.

3.1 Within-Period Equilibrium

The within-period problem of the central bank is completely standard (for a detailed deriva-

tion see Appendix |A.1). In period ¢, equilibrium inflation and unemployment are given

by
1, 1 1
T = —5U —gE(gt\th)—m(gt—(E(gtUt)) (4)
w = —E(gtut)—%@—E(mm)), (5)

where [; denotes information that voters have at the beginning of period ¢ once the election

outcome is known. So I} = () and I, = {u; }.

In t = 1, voters have only their prior about the first period government’s quality, so

E (g1 |11) = 0, and hence equations (4)) and (5 become

1 1
T = —:u*——~ s 6
! R (6)
0
U = — ~q7. 7
! 1407 (7)

Period 2 inflation and unemployment are different depending on whether the incumbent

or the challenger wins the election. Note that if the incumbent is reelected, voters can use

13



to infer its quality from u,, so E (g2 |I2) = g;. Hence conditional on the incumbent being

reelected, period 2 inflation and unemployment are given by

1 1
= ——u"—-= s 8
u U (8)
uy = —gr. 9)

By contrast, if the challenger is elected, E (g2 |I2) = E (g¢) = 0, so period 2 inflation and

unemployment are given by

1 1
T = —:U*— = s 10
2 ; 1+996' ( )
0
Uy = — . 11
? 1+ (1)

Since 2 > L and 1 > - equations through show that period 2 inflation and

1+6 1+6°

SN

unemployment are more sensitive to the incumbent’s quality ¢g; than to the challenger’s qual-
ity gc, meaning that a low-quality incumbent raises both inflation and unemployment more
than a low-quality challenger. This is because conditional on the incumbent being reelected,
the period 2 government quality is known and acts like a preexisting friction, whereas the
challenger’s quality is only realized after the formation of period 2 inflation expectations.
Conditional on the incumbent being reelected, the central bank’s policy therefore results in
inflation bias equal to —%u* — % gr, but leaves unemployment unchanged. If the challenger is
elected instead, the central bank can trade off unemployment arising from go against unex-
pected inflation. In the extreme case of a central bank that cares only about unemployment
(i.e. 6 = 0) the central bank completely mitigates the impact of go on unemployment, while

a central bank that cares only about inflation (i.e. = o0) completely mitigates the impact

14



of go on inflation.

Although the intuition that monetary policy is most powerful if it can surprise the public
is well-known, our model newly links this insight to voters’ incentives to reelect the gov-
ernment. By generating unexpected inflation, the central bank can mitigate unemployment
induced by an unexpectedly bad challenger government, and a more unemployment-averse
bank will do that to a larger extent. However, when a low quality government is reelected,
voters fully anticipate the central bank’s inflation response, which in turn renders the central
bank powerless against unemployment. Inflation ensues, and the inflation bias is worse the

more weight the central bank puts on smoothing unemployment.

3.2 Political Turnover

In this section, we show that political turnover takes a threshold form, whereby voters replace
the incumbent if and only if her perceived quality exceeds a threshold. While it is standard
to find that equilibrium political turnover takes a threshold form (e.g. [Pastor and Veronesi
(2012), Pastor and Veronesi (2013), and Kelly et al.|(2016])), our model differs in that voters
trade off an objective along two dimensions — unemployment and inflation. This innovation
will allow us to characterize how the reelection threshold varies with the central bank in the

next section.

Voters reelect the incumbent if and only if the expected social loss from doing so is no

larger than if the challenger is elected, that is, if and only if

E (Lo |u1, incumbent ) < E (L; |ug, challenger) .

15



Using and the within-period equilibrium and , we obtainlﬂ

02 + 0 02 + 0
]E('Ct |[t) = —QV(gt |It) + 202

2(1+4)

Voters’ inference about the incumbent’s quality is a central input into their election

(E (g¢ [1;) + U*)Q . (12)

decision. From equation , voters learn g; fully after observing period 1 unemployment

2

UIE Using this and the fact that the challenger’s quality has zero mean and variance o,

implies that voters reelect the incumbent if and only if:

@HWW—WWS<JL)ﬁ- (13)

1+6

Since gy < —u* by assumption, we obtain from that the incumbent is reelected iff g; > g,

where

g=—u"—\|(u*)*+ (%) o2 <0. (14)

This leads to Proposition [}

Proposition 1 (Political Turnover): There exists g < 0 such that the incumbent is

reelected if and only if g1 > g.

The intuition for Proposition is as follows. Voters like high quality and dislike un-
certainty. Hence, they may elect the candidate with lower variance even if she is of below

average quality. As the saying goes, “better the devil you know than the devil you don’t”.

10See Appendix for a derivation of equation .

Since voters perfectly infer incumbent’s quality from unemployment alone, it is inconsequential whether
they observe inflation as well. Observing inflation would also be inconsequential in an extended model in
which unemployment in were also affected by an exogenous Phillips curve shock —&;. In that case, voters
would perfectly infer g; + €1 independent of 6, irrespective of whether inflation is observed.

16



Because in our model voters learn about the incumbent but not about the challenger, this
translates into incumbency advantage in the sense that voters optimally choose to reelect

below average incumbents[1?]

4 The Central Bank and Elections

This section presents our main results. We analyze how elections are affected by the inflation
aversion of the central bank (Theorem |1}, whether the government would choose to appoint
a conservative central banker (Corollary , and how the central banker appointed by the
government compares to the one a social planner would choose (Proposition . Finally,
we study the central bank’s incentives to alter monetary policy to affect election outcomes

(Proposition ?7).

4.1 Political Outcomes

Differentiating the reelection threshold with respect to 6 gives the following result.

Theorem 1 The incumbent government’s reelection probability increases with central bank

dPr(gIZQ)

5 > 0.

inflation aversion:

Theorem |1 presents our first main result. It says that the incumbent’s reelection chances
increase as the central bank becomes more inflation averse. The intuition for this somewhat
surprising finding is as follows. The central bank affects electoral considerations in two ways.

First, a more inflation-averse central bank generates less inflation bias in response to a low

12WWe can also show that the social inflation aversion 6 drops out of the optimal reelection threshold. This
means that despite § # 0, the central bank and the voters agree on which quality incumbents should be
reelected, and hence the central bank has no incentive to try to change voters’ perception of the incumbent’s
quality.

17



quality incumbent. Second, a more inflation averse central bank is expected to mitigate less
future unemployment shocks, which penalizes the candidate of more uncertain quality. Both

of these effects favor the incumbent.

Theorem [I] has a surprising implication for the type of central bank preferred by an

office-motivated incumbent and an office-motivated challenger.

Corollary 1 The following holds:

1. an office-motivated incumbent prefers a central bank that focuses solely on inflation,

n.e., 0 =o00;

2. an office-motivated challenger prefers a central bank that focuses solely on unemploy-

ment, i.€., 6=0.

Note that since the incumbent does not care about inflation and unemployment per se,
its preference for an inflation-averse central bank in Corollary [I] does not result from a
simple desire to improve economic welfare by resolving the well-known time-inconsistency
problem of monetary policy. Instead, the incumbent appoints an inflation-averse central
banker in order to improve economic outcomes only conditional on being reelected, but
to worsen them conditional on losing the election. The assumption that incumbents are
purely office-motivated simplifies Corollary [T} but is not crucial for the qualitative result. As
long as governments are partly motivated by reelection, the incumbent would prefer a more

inflation-averse central bank than the challenger.ﬁ

I3The preferences of the incumbent over various central banks are driven solely by what is expected to
happen in the second period. Hence what is relevant for our result is that the incumbent can choose 6 for the
second period. This is relevant in practice, as oftentimes the tenure of the central banker extends beyond the
tenure of the incumbent. In the U.S., for example, both tenures are four years, but the incumbent typically
gets to appoint the chair of the Federal Reserve only well into her term, so she expects the same chair to be
responsible for monetary policy at least at the beginning of the next term.
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The result that the incumbent in our model prefers an inflation-averse central bank might
be surprising, as it contrasts with the common narrative that incumbents prefer the central
bank to generate unexpected inflation and help with reelection, as suggested in [Nordhaus
(1975). The difference arises from the fact that in our model inflation is not set directly by

politicians, but instead by a central bank whose objective function is known.

Even if in practice some uncertainty about the central banker’s type is inevitable, we
believe that the assumption that the public knows 6 is a useful and reasonable baseline.
For example, appointed heads of central banks tend to have a long history of comments on

monetary policy revealing their philosophy, and their training and pedigree is well knownE

Corollary (1} is in line with the sweeping adoption of inflation targeting since the 1990s,
and the public’s confidence in the persistence of low inflation. It also provides a natural
explanation for why political candidates may attack the central bank’s inflation focus while

campaigning for office, only to change course once in power.

One might wonder why some governments nonetheless appear to pressure their central
banks openly to lower unemployment and raise inﬂationE One way to rationalize this
behavior within our framework is if the incumbent government’s goal is not to covertly
pressure the central bank, but instead to publicly announce that she is facing an inflation-

averse central bank, thereby improving her reelection chances.

M\Moreover, in our model, if given a choice, the incumbent government would strictly benefit from the
transparency over the preferences of the central banker. The lack of transparency would push it to appoint a
dovish central banker, but rational voters would anticipate this, which would wipe out any electoral advantage
that the government hopes to create by having dovish monetary policy, but instead result in unnecessary
inflation bias like in the political business cycle literature.

15For example, President Trump very openly and frequently criticized the Fed Chairman Jerome Powell
for not doing enough to stimulate the economy.
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4.2 Social Planner

We now compare the socially optimal central bank inflation aversion in our model to the
central bank inflation aversion preferred by the incumbent government, and to the socially
optimal central bank inflation aversion in |Rogoff (1985)’s benchmark model with no political
selection. We define 6* as the § that minimizes the ex ante expected social loss E (L1 + L2)
in our model with elections, and 65°9°/f ag the 6 that minimizes E (L1 + L) if g1 and g9 are

drawn independently from F'.

Proposition 2 (Social Planner) The incumbent government prefers a central bank that
15 more inflation-averse than is socially optimal either in our model with elections or in the

Rogoff (1985) benchmark without elections:

0 < Pfosolf ~ o+ < o,

Sketch of Proof: In the Rogoff case, where shocks across periods are assumed to be

dE(L1+Lo)

uncorrelated, standard arguments show that < 0 when 6 = 6, proving that 6 <

dIE(Ll:‘rLQ)

5 can be shown to be

gRosoff - For the case with political turnover, the derivative
negative at 6 = fRegoff proving that gRogoff < g+, Noting that % becomes positive
as 6 — oo shows that the optimal inflation weights are finite. The detailed proof is available

in the Appendix.

The intuition for Proposition [2] is as follows. The optimal central bank in [Rogoff (1985)
and in our model weighs the desire to mitigate the inflation bias against greater unem-
ployment fluctuations, implying that welfare-maximizing central bank has inflation aversion
that is greater than voters’ but nonetheless finite. The government instead focuses only on

its reelection chances and those are the highest when unemployment volatility in case of
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challenger being elected is the highest['

Our results therefore help explain the continued political success of strict inflation tar-
geting and especially the support it receives from the executive branch. But they also reveal
a darker side, in that overly hawkish central banks arise in equilibrium, not due to a desire
to increase economic welfare but due to incumbent governments’ desire to get reelected. For
example, New Zealand’s experience has been interpreted as overly strict inflation targeting

policies imposed by politicians (Mishkin and Posen| (1998)).

5 Economic Outcomes

So far, we have seen that the central bank’s inflation focus can increase the likelihood that
a low quality government gets reelected. In this section, we characterize the economic costs
generated through this elections channel of monetary policy. Because period 1 is unaffected
by elections, we isolate the elections channel by comparing economic outcomes in period
2 relative to period 1. We first characterize the average effect of elections on inflation
and unemployment (Theorem [2)) and then, more importantly, how the appointment of an

inflation-averse central banker changes period 2 unemployment and inflation (Theorem [3)).

Theorem 2 (Economic Outcomes due to Political Selection)

a. On average, inflation and unemployment are lower in the second period:

E(my —m) <0 and E (ug — uy) < 0.

b. Conditional on the incumbent being reelected, mo — m > 0 and us —uy > 0 if g7 <0,

and my —m < 0 and us —uy < 0 if gr > 0.

16We obtain 67290/ < §* because in our model the cost of higher unemployment volatility appears only
in the states of the world where the incumbent loses reelection, whereas in Rogoff] (1985)) it applies in all
states of the world.
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Theorem [2la states that on average political selection is beneficial, lowering period 2
unemployment and inflation relative to period 1. Voters vote the incumbent out of office
if his quality is too low, thereby benefiting both inflation and employment. Theorem [2la
follows from the expressions for the within period equilibria @, , , @D, , and
, taking expectations conditional on g, = g; and conditional on fg, = g¢, and applying

iterated expectations.

Theorem [2|b, however, captures an interesting heterogeneity when we restrict attention
to the performance of reelected incumbents. When the incumbent is reelected, his quality
remains unchanged. However, because voters learn about the incumbent’s quality, monetary
policy is less able to mitigate the effects of government’s quality in period 2. As a result,
above average governments (i.e. g; > 0) perform better and below average governments (i.e.

gr < 0) perform worse in their second terms.

We now characterize how the central bank’s impact on elections changes the economic

costs and benefits of appointing and inflation-averse central banker.
Theorem 3 (Economic Outcomes and Central Bank)

a. An inflation-averse central bank lowers average inflation but raises average unemploy-

(ug+u1)

B E E(ﬂ'g +7T1)
ment: i ——=—2/

> 0, and if max, f (g) is not too large then 2

< 0y

b. An inflation-averse central bank raises average second-period inflation and unemploy-

ment relative to period 1: % > 0 and —dE(“jé_ul) > 0.
c. Inflation and unemployment variability decline with the central bank’s inflation weight
0 when 0 is small: % <0 and % <0.

Sketch of proof: We take the within period equilibria @, , , @, , and to find
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expressions for E (us +uy), E(my —m1), E(m —m1), E(us —uy), V(me —m1), V(s —uy),
and take comparative statics with respect to 6.

Theorem [3la shows that, in contrast to standard models of time-inconsistency, appointing
an inflation-averse central banker is costly for average unemployment, as an inflation-averse
central bank increases the reelection chances of low quality incumbents. Similarly to the
standard model without political selection, having a more inflation-averse central banker

lowers average inflation[”]

Theorem [3|b isolates the effects due to the elections channel by comparing inflation and
unemployment in period 2 to period 1. It shows that by adversely affecting elections, an
inflation-averse central bank has a smaller benefit for average inflation and a larger cost
for average unemployment. Said differently, an inflation-averse central bank mitigates the
beneficial effects of political selection on unemployment and inflation. The upper panels of
Figure [2| visualize the effect of the elections channel on average unemployment and inflation

against central bank inflation-aversion.

Theorem [3|¢ shows that political selection can potentially rationalize the otherwise puz-
zling relationship between central bank inflation aversion and unemployment variability in
the data. In standard models without political selection, an inflation-averse central bank un-
ambiguously increases real economic volatility. However, the empirical relationship between
economic volatility and central bank mandates appears ambiguous (Alesina and Summers
(1993), |Grilli et al| (1991))). Theorem [3|c states that this can be explained by political se-

lection. A more inflation-averse central bank increases the probability that the incumbent is

1"The decrease in average inflation is driven by the standard forces present in the time-inconsistency
literature, though the proof shows that this standard effect is weakened by the fact that a more inflation-
averse central bank leads to election of lower quality, and hence more inflationary, incumbents. The condition
on max, f (g) needed for this result assures that a small change in central bank’s inflation aversion does not
lead to a disproportionately large change in the mass of incumbents that get reelected.
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Figure 2: Economic outcomes against central bank inflation aversion
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Figure 3: This figure shows the difference between period 2 and period 1 unemployment (left panels) and
inflation (right panels) as a function of the central bank inflation weight 6 for o, = 1 and u* = —2. The
upper panels show the average (Theorem c)7 and the lower panels show the variance (Theoremd). To
generate those plots we assume that F' is a normal distribution, even though technically this distribution
does not satisfy our assumptions that g has an upper bound. However, for the chosen parameter values the

probability that g > —u* is very small.
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reelected, thereby reducing unemployment volatility. The lower left panel of Figure [2] illus-
trates the u-shaped relationship between central bank inflation aversion and the volatility of

unemployment in our model for a particular distribution F.

6 Empirical Analysis

So far, we have seen within our model that a central bank with a stronger price-stability
mandate should increase the probability that a political incumbent is reelected. Further, if
given the opportunity, the executive will appoint a central banker who is more inflation-averse

than is socially optimal, thereby increasing the incumbent’s chances of being reelected.

In this section we test these key model predictions for political outcomes using elections
data and data on central bank legal frameworks in 21 developed countries, as well as exploit-
ing variation in Eurozone countries pre- vs. post-Euro. Prior work has found that political
stability may be positively correlated with central bank independence (Dreher et al. (2010)),
though it did not distinguish between different aspects of central bank independence. |Gilardi
(2007)) interpreted this finding as a puzzle, especially since they found the opposite empirical
relationship between political stability and the independence of other regulatory agencies.
Our model resolves this puzzle because it is specific to the management of an expectational
Phillips curve, and provides us with new testable predictions for different empirical aspects
of central bank independence.

We use cross-sectional and panel data from 21 developed countries to test the following
two predictions. In particular, we predict that if the executive can appoint the central bank
governor, her reelection chances will increase. This generates the first prediction in the data

that if the central bank governor appointment process is insulated from the executive (“ap-
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pointment independence”) this should be negatively correlated with reelection chances for
the executive. This aspect of central bank independence is captured by the first component
of (Cukierman et al. (1992)’s measure of central bank independence, which takes a higher
lower numerical value if the central bank governor is appointed directly by the executive and
a higher value if the governor is appointment by parliament, and an even higher value if the

appointment is chosen by a committee within the central bank.

Second, we predict that a higher weight on inflation stabilization within the central bank’s
objective function (a higher #*) will lead to higher reelection probabilities. This aspect of
central bank independence is measured by the third, “objectives independence”, component
of |Cukierman et al.|(1992))’s measure of central bank independence. This component assigns
the highest value if price stability “is the major or only objective in the charter, and the
central bank has the final word in case of conflict with other government objectives”, and
lower values if for example the central bank charter mentions several objectives. It is therefore

an ideal measure to test the predictions of our Theorem 1.

We start with a simple cross-sectional analysis, using the original Cukierman et al.| (1992)
central bank independence measures that were constructed for the period 1980-1989 and
election outcomes for developed countries 1980-1998, before the start of the Euro. This
time period is ideal to study cross-sectional differences in central bank independence and
reelection probabilities. Because many central banks converged to a model of strong central
bank independence after the late 1990s, and in particular many countries joined the Euro,
we analyze the pre- vs. post-Euro variation separately. Our empirical analysis builds on
Brender and Drazen| (2008)) for developed countries. The observation unit is Reelect; ;, which
corresponds to a national election in country ¢ and year t, and takes a value of one if the

political leader gets reelected and zero if not. We use Brender and Drazen (2008)’s expanded
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definition and their data for the pre-1998 period. Our pre-1998 sample of countries consists
of Australia, Austria, Belgium, Canada, Switzerland, Germany, Denmark, Spain, Finland,
France, the United Kingdom, Greece, Ireland, Italy, Japan, Luxemburg, the Netherlands,
Norway, New Zealand, Sweden, and the United States. We split the countries into a Euro
sample, which includes the original members of the Euro plus Denmark, which while not
being an official member of the Euro is effectively pegged to the Euro. The advantage of
considering a Euro sample is that definitions are more comparable within Europe, and also
that this allows us to conduct a pre- vs. post-Euro analysis. This gives us a total of 95
elections 1980-1998 in all developed countries and 51 elections over this sample period for
the Euro sample. Because Brender and Drazen (2008) find that real GDP growth predicts
a leader’s probability of reelection we control for this measure of macroeconomic outcomes

throughout ™|

Table [1| shows our main empirical result, namely that appointment independence is neg-
atively related with a leader’s probability of being reelected, but objectives independence
is positively correlated with the probability that an incumbent gets reelected, exactly as

predicted by the model. These relationships are visually depicted in Figure [, where each

18The “expanded” definition adds cases in which a leader was substituted by another candidate from his
party under the following specific circumstances: (1) the leader died in the year before the elections; or (2)
the leader could not run for reelection due to legal term limits. In these cases the substitute leader (in the first
case) or the candidate from the leader’s party (in the second case) is treated as the incumbent. Additionally,
in the expanded sample, leaders who quit their job within a year before the election are treated as having lost
reelection. Because|Brender and Drazen| (2008)’s data ends in 2003, we hand-collect additional data to update
the reelection data until 2015 for our Euro sample. Because their original data did not include Switzerland,
we hand-collected elections data for Switzerland for the entire sample period. For this, we collect reelection
data manually from the International Institute for Democracy and Electoral Assistance (IDEA) data set
“Voter Turnout Since 1945”7, the International Foundation for Election Systems ELECTION GUIDE data
set, Zarate’s Political Collections (ZPC) and the Worldstatesmen online encyclopedia, following the data
definitions in Brender and Drazen| (2008). We follow their variable construction for real per capita GDP
growth, using average annual growth rate of real GDP per capita between the current and the previous
election year. We use real GDP per capital in constant 2010 USD from the world development indicators
(WDI) data base. Our measure of real GDP growth is slightly different from theirs because we use a 2010
base year, whereas they use a 1995 base year.
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country corresponds to one observation and we plot the average probability of the incumbent
being reelected on the y-axis against aspects of central bank independence on the x—axisB

We run regressions of the form

Reelect;y = by + byCBI; + GDP;y + €4, (15)

where CBI;, is either the aggregate central bank independence measure or one of its four
separate components, and G'DF; ; measures real per capital GDP growth over an incumbent’s

term.

19We show the analogous figures for the Euro sample in Appendix Figure

28



.HO.OV d Xk sk

‘00> d 4y ‘0T°0> d 4 "sosoryuared Ul IR0 Aq PoIdIsSN[d SIOL prepurlg All[Iqe[rese ejep uo Suipuedop Ioel 1Iels Avw
SOLIYUNOD SNOY} ‘REET YSNOIY) )RGT WO} dI8 SUOIIS[H "S9RIS POjIU() O} PUR ‘UopomgG ‘pueresy mdoN ‘uedepf ‘wop3ury]
PoNU) O} ‘PUR[IOZIIMG ‘@pRUR)) “RI[RIJSNY SOPN[OUL A[[RUO)IPPR Ad(], ojdures sorrunoo pedopasp oy [, "rewud(] snid
SIOQUISTI OING [RUISLIO [ JO s3s1suoo o[dures omy oy ], ‘(R0(0F|) UeZeI(] PUR IOPULIL| UI S® ‘ULID) S IOPRA] o[} I0A0 juadIod
ur moIs J(IO pozienuue [eal st Yoy g omnduwod 0 pasn spoadse Imoj oYy ore souopuadopur SUnURUY puR
‘oouepuadeput saA1309((0 ‘eouspuadepul JuewunIjsul ‘vouspusdepul Juemnjuroddy “686T-0861 porred o) 107 (00T PPeaIN
pue 9MOI)) BIA PAUTR)AO (ZEET)| T8 19 URULIALN)| Jo sansesaur aduspuadopul yueq [BIFUD ) ST #i7g) 91O Ul [jeap

IO SHWI[ WL} 0} ONP POJId[edl SUloq WO pojuosdld sem Ioped] snoraald oY) JT UOII00[001 UOM dARY O} POIOPISUOD ST IOPRI]
9IMIIISqNS © DIOYM ‘UonTUYSp popuedxo s (8007 UeZeI(] pue Iopualg| MO[[0] 9A\ "edouspuadopul Jueq [RIJUSD JO SINSBOUL
e ST ¥ ) "OSIMIOYIO OIOZ PUR PIJII[AdI SeM JUOQUINIUL O} JI OUO JO ON[eA © SR} +79097993] PUE [9A] UOI}II[O-AIUNOD
O} Je SI UOIIRAIdSqO O, “**2 + ¥4y (7D + ¥ [ H1q + 0q = ¥*09)29Y] ULI0] 91} JO SUOISSOIFaI $310doT o[} ST, 9JON

900 600 L0°0 010 900 €10 L0°0 110 900 900 bs-y
g6 14 46 14 46 |8 46 14 g6 14 N
AO( oIy A9 oangg AO(  oIng Ad( oangg A  oIngl SOLIIUNO))

(es'1) (77°0) (8g¢z)  (920) (eve) (9¢0) (ccv)  (6ge)  (sT1) (P€0)

020 800 %4820 700 %4920 600  54x6G°0  sxxFL0 LT0 200 IS0 )

(90z) (11°71) (co1) (120 (e6'1) (gg71) (68°1) (ee1) (00z) (260)

«688  GL9 Y4 VeV «GE8 08 wFLL zeL 678 99°G Mo JaH

(ct1) (69°71) (L62)  (g0¥) (¥6'0) (607C) (L217)  (ozg)  (sr1) (9¢71)

TE0  0L0  $x92°0 %30S0 GT0 %690 w870 4xxl8°0- 660  0L0 Smer] yuegq [eIjus))
[eostyg SoAT1)09[q JULTINI)SUT Juewjutoddy paurquio)) AUNSDI [

110902937 :o[qeLIeA Juapuado(]

S66T-086T UOI}9[09Y JO A[IqeqolJ Uo souspuadopu] yueg [BIUD)) JO 192 YT, T o[qRI,

29



We start with the aggregate measure of central bank independence, which we see not to
be significantly correlated with the probability of being reelected either for the Euro sam-
ple or all developed countriesm This non-relation could be interpreted as a puzzle without
the additional guidance from our model. The subsequent columns put each component of
the aggregate central bank independence measure on the right-hand-side of the regression
separately. The next two columns show that indeed appointment independence enters nega-
tively and significantly for both the Euro and all developed countries samples. The increase
in R-squared from 0.06 to 0.11 for the Euro sample is substantial compared to the com-
bined central bank independence measure in the first column, showing that appointment
independence can explain meaningful variation in reelection probabilities. We also see that
objectives independence is significantly positively related to the political leader’s reelection
probability in both the Euro and developed country samples. The magnitude is substan-
tial. A one standard deviation increase in central bank objectives independence in the Euro
sample equals 0.27, so a one-standard deviation increase in objectives independence tends to
be associated with an increase in the probability of being reelected of 14 percentage points.
For completeness, we also show the empirical relationships between the reelection probabil-
ity and the remaining two aspects of central bank independence. We find that instrument
independence also enters positively, though not always significantly, and fiscal independence
appears bears no statistically significant relationship with the probability of an incumbent
being reelected.@ Overall, these empirical results therefore confirm our key predictions, and

explain why combined measures of central bank independence may reflect opposing forces

20A logit model estimation is shown in Appendix Table

21These two other measures capture whether the central bank can set the policy rate without consultation
with the executive (“instrument independence”) and whether it is prohibited from lending to the government
(“fiscal independence”). While our model does not make predictions about these, instrument independence
is a crucial ingredient of our model and a necessary precondition for objectives independence, so we might
expect it to be positively related to the reelection probability, similarly to objectives independence.
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and therefore appear unrelated to political stability.

We next exploit the introduction of the Euro for a difference-in-differences type design.
The Euro was introduced in 199 and unified monetary policy across a large number of
European countries in 1999. This change allow us to speak to causality by using a differences-
in-differences design, exploiting the change in central bank independence in each country over
time. Even though of course the European Central Bank cannot respond to national shocks
like a national central bank would, within a slightly broader interpretation of our model,
one could interpret changes in objectives independence pre- vs. post-1999 as an exogenous
change in the monetary policy inflation weight (#*) in the model. We would therefore expect
that countries that experienced a greater increase in objectives independence pre- vs. post-
Euro to also experience a greater increase in the incumbent’s probability of being reelected.
However, since the model predicts a relationship between appointment independence and
the reelection probability if and only if the executive can appoint the central banker, this
relationship might be expected to be weaker post-1999 when all Euro country governments

lost their ability to appoint the central bank governor.
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Figure 4: Probability of Reelection vs. Aspects of Central Bank Laws
Panel A: Appointment Independence
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Note: This figure plots the average probability of reelection for all developed countries on the

y-axis against aspects of central bank independence on the x-axis. Reelection probabilities are
averages for the period 1980-1998. The deveoped country sample is defined as in Table
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Table [2] confirms our these predictions in the pre- and post-Euro sample period. All
regressions include a post-1999 dummy to control for possible joint time trends in the prob-
ability of reelection. We show all regressions with and without country fixed effects, thereby
exploiting only variation within each country over time, and controlling for the possibility
that some countries may have persistently higher political turnover for reasons unrelated
to central bank independence. We see that objectives independence continues to enter sig-
nificantly with a large coefficient with and without country fixed effects. Instrument inde-
pendence, which is a precondition for objectives independence, now also enters positively
and significantly. Fiscal independence also enters positively, though less significantly than
the other aspects of central bank independence. As expected, appointment independence
no longer enters significantly, but the point estimate is still negative. Overall, we therefore
find strong support from elections data in developed countries for our model’s predictions
that if the executive is less able to appoint the central bank governor this decreases her re-
election chances, but a strong focus of the central bank’s charter on price stability increases
the incumbent’s reelection chances. Because both of these aspects are typically interpreted
as aspects of central bank independence, aggregate indicators of central bank independence

may bear only a weak relationship with political turnover.

7 Conclusion

The interaction of the central bank and politics is clearly a first-order question in a world
of high and increasing political uncertainty. We present a fully rational framework of this
interaction, building on the classic framework of Barro and Gordon| (1983)) and Rogoff| (1985)

on the monetary policy side, and a simple model of non-partisan political turnover (Ferejohn

34



(1986))) on the political economy side.

Our framework shows that governments may have strong, and socially excessive, political
incentives to institute an inflation-targeting central bank, and that an inflation-targeting cen-
tral bank may have so far underappreciated consequences for the macroeconomy by affecting

the political fortunes of the elected government.

We believe that our rational baseline model opens up future research avenues to under-
stand how the central bank as an institution interacts with its political environment, and
ultimately outcomes for employment, growth, inflation, and political stability. While our
model is intentionally stylized and does not incorporate fiscal policy as an inflation determi-
nant (e.g. Cochrane| (2001), [Sims (2011]), Bianchi and Ilut (2017))), one could build on it to
understand politician incentives to delegate price stability to an independent central bank
in the presence of government indebtedness and concerns about debt service costs. It would
also be relevant to ask how voters learn about government quality when macroeconomic out-
comes are partially mediated by the central bank, potentially by modeling voter uncertainty

about the central bank’s weight on inflation stabilization.
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A Detailed Derivations

A.1 Proofs for Section (3]
Derivation of Equations @, , , @, , and (11]).

Plugging the Philips curve into the central bank’s objective function and minimizing it

with respect to m; delivers:
1

T 144
Imposing that voters’ expectations are rational in (A.1]) gives

T

(m —ge —u"). (A1)

7t = =3 B 1)+ ). (A2)

Using (A.2) in (A.1)) we obtain
1

m—wf=—m<gt—E(gt|It))- (A.3)

Substituting (A.3) into the Phillips Curve (3) delivers equilibrium unemployment (7). Plug-

ging (A.2)) into (A.1]), we obtain (). =

Proof of Proposition Taking the expectation of , we obtain

(V (ue 1) + (B (u | 1) — U*)Q) + 0 (V(me 1) + (E (m |It))2) )

E(ﬁtllt) = 9

N —



and using and (@ in the above, we obtain
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02+ 0 02+ 0
= —2V(gt|ft)+w
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which delivers (12)). For ¢ = 2, V(g2 |I) = 0 and E (g2 |I2) = gy if the incumbent is reelected
and V(g2 |I;) = o, and E(go|Iy) = 0 if the challenger wins. Comparing then voters’
expected loss if the incumbent is reelected and if the challenger wins, we obtain (13)). Since
gr < —u* by assumption, we obtain from that the incumbent is reelected iff gr > g,

where
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Proof of Theorem Differentiating 1) with respect to , one obtains
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9 \/(u*)2 + (%)2 o2

Proof of Theorem [2L.
Using @, , , @, , and we obtain second-period inflation and unemploy-

ment as functions of ¢g; and g¢
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Subtracting period 1 inflation and unemployment shows that ex ante, before the realization



of g; and g¢, we have
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This last inequality follows because g; is assumed to have mean zero, and we have already

shown that g < 0.
For the average change in unemployment between periods 2 and 1:

Elus —w] = // g (1 7 —91> f(g1)dgr f (9¢) dge

+//gz<g (1 I i égc> f(g1)dagr f (9c) dge

= —/ grf (gr)dgr <0,
9129

(A7)

which proves part a. Part b is straightforward and proved in the main text following the

theorem. m
Proof of Theorem BI.
Differentiating the and ( - we obtain
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proving Theorem [B|b. To prove Theorem [3la note that
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and we have already shown that the last expression increases with 6. Now use @ and @)



and (A.6) to obtain that
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and the last expression is negative if and only if f (-) is sufficiently small.
To prove Theorem [3 ¢, note that
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Using this and (A.7]), we obtain
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Evaluated at 6 = 0, and hence g = 0, we obtain

W = —2 /gl>0 (g1)* f(gr)dgr < 0.

To prove the corresponding result for inflation, note that
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The proof for % < 0 then uses the fact that that
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which implies that dV(”;é_ ™) <0 for 6 close to 0. m




Proof of Proposition We start with the Rogoff case, where shocks across period are
assumed to be uncorrelated. From equation , the expected period 1 and 2 loss functions
are equal and given by

1 0+0 10%+0
E (L) = 5@*5 7
+

The optimal #%°9°// is given by the first-order condition for E (£; + £5) with respect to 0,

where .

i _
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do (1103 ° &
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When 6 = 6, this derivative is clearly negative. As 6 — —oo, the positive terms in (A.10)
dominate. Together, this shows that 6 < §%°9%°// < oo,

Now we turn to the case with political turnover. The first period loss function as well
as the loss function conditional on the challenger being elected is the same as in (A.9)).
Conditional on the incumbent being reelected, gives

10%+0
E (£ |[incumbent ) = = -

Hence
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Using the Leibniz rule to differentiate integrals, we obtain
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Using the fact that at gr = g, the expected loss from the challenger and the incumbent is



. j2 52 92 2 .
the same, that is, 2t% o2 4 99?;9 (u*)* = eé_j;a (g +u*)”, we obtain

(1+6)" 9
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For close to 0 this entire expression is clearly negative, and by definition, the first expression
is 0 at § = §79°// As § — oo the positive terms dominate in (A.11), giving §79°/f < §* <
0. W

B Empirical Robustness

This Section reports robustness for our empirical results. Table ?? reports summary statistics
for our 1980-1998 sample of developed countries.

Table Al: Summary Statistics 1980-1998 Developed Countries

NMean Std Min Max
Reelect; 95 4947368 .5026247 0 1
CBI;, 95 3676574 1548495 1366319 .6785715
“Appointment Independence” 95 5346491 1550891 .0833333 .8333333
“Instrument Independence” 95 2326316 .2326728 0 .6666667
“Objectives Independence” 95 44 3095639 0 1
“Fiscal Independence” 95 3433626 2124984 .0777778  .8541667

Table reports an estimation of a logit model for our main empirical result in Table
??7. We see that appointment independence continues to enter negatively and significantly,
and objectives independence enters positively and signifificantly. Our results are therefore
not sensitive to whether we estimate them via OLS or in a logit specification. Table
shows analogous OLS regressions without the GDP growth control. We see that controlling
for GDP growth increases the precision of our estimates, as one would expect if voters
learn from realized unemployment, but results are similar in magnitude if slightly noisier
for the developed country sample when we do not control for GDP growth. Finally, Figure
visually shows the robust negative relationship between appointment independence and
reelection probabilities and the positive relationship between objectives independence and
reelection probabilities for our sample of Euro countries.
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Figure A1l: Probability of Reelection vs. Central Bank Laws - Euro Sample
Panel A: Appointment Independence
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Note: This figure plots the average probability of reelection for Euro countries on the y-axis
against aspects of central bank independence on the x-axis. Reelection probabilities are averages
for the period 1980-1998. The Euro sample is defined as in Table
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