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1 Introduction

Over the past three decades, increasing attention has been given to the price
stability objective in the debate about central bank design. It is now widely
recognised that central bank conservatism plays a crucial role in the achieve-
ment of this objective, albeit at the expense of higher output variability. The
design of optimal conservatism providing an optimal trade-o� between in�a-
tion and output stabilisation obviously depends on various factors, including
for instance the structure of the economy, wage setting or �scal policymak-
ing.1

In this paper, we relate the optimal choice of conservatism to the central
bank's decision-making procedure, taking explicitly into account the recent
and widespread shift of monetary policy responsibility from the single central
banker to a Monetary Policy Committee (MPC).2 Monetary policy commit-
tees di�er according to several aspects including their composition, their de-
cision rules, the transparency of their decision making (whether they publish
minutes and voting records), or the heterogeneities among their members (in
terms of policy preferences and skills). The objective of this paper is to study
how these aspects of the MPC in�uence the optimal choice of conservatism.

In doing this, we explicitly take account of the uncertainty that may ex-
ist around the MPC's decision-making when examining the optimal choice
of central bank conservatism. Two types of uncertainty are addressed. First,
we consider uncertainty about the MPC members' policy preferences which
could be explained by a lack of central bank political transparency.3 As in
Faust and Svensson (2001, 2002), Jensen (2002) and Westelius (2009), we
assume that this uncertainty concerns the policymakers' output gap target.
Secondly, we allow for uncertainty about the MPC's decision mechanism.
That is, the public and the social planner do not know how divergent pref-
erences of board members are aggregated. This uncertainty could be due to
a lack of central bank procedural transparency in the sense that the central
bank does not communicate how monetary policy decisions are taken.

Like earlier work by Beetsma and Jensen (1998), Muscatelli (1999) and
Hefeker and Zimmer (2011b) that discusses the in�uence of uncertainty about
preferences of a single central banker for the optimal degree of conservatism,
we demonstrate that some extra conservatism may be required in the presence
of preference uncertainty because it helps to attenuate the higher volatility
of monetary decisions. In addition, we show how this need depends on the
collective decision-making procedure in the MPC. In particular, we �nd that

1Starting with Rogo�'s (1985) seminal paper, a huge literature has explored the optimal
type of the single central banker in terms of in�ation aversion (see Siklos 2008 or Hayo
and Hefeker 2010 for recent surveys).

2New Zealand is an exception as, in this country, monetary policy is still formulated
by a single governor. For an overview of central bank boards around the world and their
characteristics, see Berger and Nitsch (2011), Blinder (2004) and Lybek and Morris (2004).

3For a typology of the di�erent aspects of central bank transparency, see Geraats (2002).
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the extra conservatism that is needed to compensate for preference uncer-
tainty is declining in the number of MPC members. That is, larger and more
politically transparent MPCs need less conservative members and could be
more active in stabilizing output. In other words, the lack of central bank
transparency comes at the cost of less output stabilization.

We also �nd that the optimal degree of conservatism varies according
to the MPC's decision rule. We consider alternative decision-making pro-
cedures: the "single central banker case" � which we refer to as the bench-
mark case � "averaging" and "majority voting". The latter assumes that the
MPC's individual monetary decisions correspond to the median member's
decision, whereas the averaging procedure implements the mean of the MPC
members' decision. We show that the voting rule systematically requires a
higher degree of conservatism than the averaging rule. The degree of conser-
vatism and the decision procedure can thus be seen as substitutes: in cases in
which the appointment of a conservative central banker is not feasible �due to
political constraints for instance � an optimal economic stabilization can be
achieved by choosing the appropriate decision mechanism. In a more general
case, where the MPC is composed of di�erent decision bodies � chairman,
internal and external members � and its decisions are based on a combination
of the stylised decision rules considered above, we determine the optimal de-
cision power-sharing in the MPC that minimises the need for conservatism.
We �nd that it depends on the degree of preference uncertainty as well as on
the size of the decision making bodies in the MPC.

When considering the case of uncertainty about the MPC's decision mech-
anism, we refer to the "robust delegation" concept developed by Tillmann
(2009b).4 More formally, we assume that the social planner is unable to de-
�ne any probability distribution over the set of possible decision rules. To
hedge against this uncertainty, he adopts a minmax strategy which consists
in selecting the level of conservatism so as to minimise the maximum welfare
loss that could occur due to uncertainty about the MPC's decision rule. In
other words, the robustness-concerned planner chooses the degree of conser-
vatism that is robust to the worst-case decision mechanism. This leads him
to choose a higher degree of conservatism. That is, the lack of transparency
about the MPC's decision mechanism creates higher need for conservatism.

The remainder of the paper is structured as follows. Section 2 connects
our paper to the earlier literature. Section 3 describes the model of the
economy whereas section 4 presents monetary policy decisions in the MPC.

4A series of papers has used the "robust control" approach initiated by Hansen and
Sargent (2005, 2008) to determine optimal monetary policy when the central bank faces
some uncertainty. For recent contributions to the robust control literature in general, see
for instance Tillmann (2009a) or Tillmann (2014). However, closer to our analysis are
the papers by Tillmann (2009b) and Sorge (2013) where the "robust control" approach
is adapted to determine the optimal degree of conservatism when the social planner faces
some uncertainty, respectively, about cost-push shock persistence and central bank pref-
erences.

2



After presenting the single central banker case as a benchmark, we examine
monetary policy under alternative decision-making procedures. Section 5
analyses the optimal choice of conservatism in a MPC, depending on whether
the committee's decision mechanism has been clearly speci�ed or not. Finally,
section 6 summarises our results and concludes with some policy conclusions.

2 Relation to the literature

Our analysis provides a link between the literature about optimal design of
central bank objectives and collective monetary policy-making. The latter
has grown rapidly in the recent years, focusing on di�erent issues. Some
contributions study the welfare consequences of the committee's institutional
characteristics such as its composition, size or its decision makers' term length
(see Hahn, 2012, for instance). Other contributions consider the welfare
e�ects of di�erent types of decision-making procedure in a monetary union,
such as the relative weights that regional and common developments should
receive. This is the case of Von Hagen and Süppel (1994), De Grauwe (2000),
Hefeker (2003), Matsen and Roisland (2005), Fatum (2006), Méon (2008) and
Farvaque et al. (2009) who consider structural heterogeneities across union
member countries as well as di�erences in their economic shocks.

Another branch of this literature allows for the possibility that MPC
members face some uncertainty when taking their decisions. Tillmann (2010),
for instance, considers uncertainty about the model that best describes the
economy, whereas Gerlach-Kristen (2006) assumes that policymakers are un-
certain about the state of the economy. Focusing on the di�erences in skills
among MPC members, Gerlach-Kristen (2008) demonstrates that consensus
will be obtained more easily when the MPC is headed by a chairman who is
more skilled than the other members.

References that explicitly focus on heterogeneity in the members pref-
erences about in�ation and output and how this relates to their voting are
Chappell et al. (2005), Harris et al. (2011), Göhlmann and Vaubel (2007),
Besley et al. (2008), Montoro (2007), Eichler and Lähner (2014), or Ri-
boni and Ruge-Murcia (2008, 2010). In particular, Riboni and Ruge-Murcia
(2008) study heterogeneity in policy preferences among committee members
using individual voting records of the MPC of the Bank of England. Their
results indicate that there are systematic di�erences in the MPC members'
recommendations which can be explained by their career background and the
nature of their membership (i.e. whether they are internal or external mem-
bers). Eichler and Lähner (2014) �nd similar results for the Federal Reserve
board.

However, most of this literature assumes that the policymakers' diver-
gent preferences as well as the MPC's decision rule are perfectly known by
the public.5 This assumption seems justi�ed when considering the case of a

5Important exceptions are the papers of Sibert (2003) and Mihov and Sibert (2006)
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highly transparent central bank which publishes minutes and voting records
� like the Bank of England, for instance � and where the decision-making
mechanism has been clearly speci�ed. However, in the case of a less trans-
parent central bank, there may be some uncertainty about the policymakers'
preferences and the MPC's decision procedure.6 For the case of the European
Central Bank (ECB), for instance, no such voting records are published.7 Ri-
boni and Ruge-Murcia (2010) and Hayo and Méon (2011) therefore aim to
estimate its decision making rule empirically. While Riboni and Ruge-Murcia
(2010) argue that it follows a consensus rule, Hayo and Méon (2011) conclude
that the ECB seems to implement a GDP-weighted bargaining process.

3 The model

Our basic set up is a New-Keynesian model (see, for instance, Clarida et al.,
1999 or Woodford, 2003) that we extend to allow for uncertainty about the
policymakers' preferences concerning the output gap. The development of
in�ation is derived under the assumption of monopolistic competition where
optimizing �rms adjust their prices in a staggered, overlapping way. The ag-
gregate supply curve is thus represented by a forward-looking Phillips curve:

πt = αxt + βEtπt+1 + et (1)

where πt is the in�ation rate, xt is the output gap de�ned as output relative
to its equilibrium level under �exible prices (normalized to zero), and Etπt+1

is the expected future in�ation rate (with Et denoting the expectations oper-
ator). The discount factor is denoted by β and the sensitivity of in�ation to
the output gap is measured by α. The larger is the value of α, the greater is
the �rms' ability to adjust their prices in response to changes in the current
output gap. Finally, et represents a cost push shock which exhibits some
degree of persistence measured by the coe�cient 0 ≤ ρ < 1:

et = ρet−1 + µt with µt ∼ N(0, 1) (2)

The social planner aims to minimise a loss function de�ned over in�ation
and the output gap:

LGt = λGπ
2
t + x2

t (3)

where λG measures the social planner's relative concern with price stability.
We refer to (3) as the social planner or the society's loss function.

which examine how the MPC structure is likely to a�ect the members' incentives to gain
reputation for anti-in�ation toughness.

6Hayo and Mazhar (2014) study the determinants of the degree of MPC transparency.
They �nd that past in�ation and the quality of institutional set up signi�cantly in�uence
MPC transparency.

7Gersbach and Hahn (2009) argue that the ECB has been right to do so as this opacity
helps to protect its committee from national politicians' interferences.

4



Monetary decisions are taken by a Monetary Policy Committee (MPC)
composed of n members indexed by i (i = 1, ..., n). Like the social plan-
ner, monetary policymakers seek price stability and output gap stabilisation.
Preferences of MPC member i are summarised as follows:

LCB,it = λCBπ
2
t + (xt − εit)2 (4)

where λCB denotes the MPC's degree of conservatism and εit member i's
stochastic output gap target which is normally distributed with mean 0 and
variance σ2

ε , ε
i
t ∼ N (0, σ2

ε ).
8 The key feature of our model is that each indi-

vidual policymaker's output gap target is not perfectly known by the social
planner and the public.9 This idea is captured by the presence of the ran-
dom variable εit. According to the statistical properties of this preference
shock, the policymakers' output gap target coincides on average with the
social planner's one but there is some uncertainty around it which is mea-
sured by σ2

ε . The larger is σ
2
ε , the higher is the uncertainty surrounding the

policymakers' output gap target.10

This kind of uncertainty about preferred output gaps can be interpreted
in several ways. The preference shock εi may represent idiosyncratic cen-
tral banker preferences that are not fully known by the social planner either
because the policymakers do not clearly reveal them or because of a high
turnover rate. These idiosyncrasies can for instance stem from the policy-
makers career background � as suggested by Riboni and Ruge-Murcia (2008)
and Farvaque et al. (2011) � or the nature of their membership in the MPC
(whether they are internal or external members). In the case of a monetary
union where the MPC of a common central bank is composed of national
representatives, these idiosyncrasies might re�ect the member countries' het-
erogeneous economic situation. An alternative explanation would be the one
proposed by Westelius (2009), suggesting that the policymakers' uncertain
output gap target re�ects their measurement errors of the potential output
level.11

The timing of events within the model is as follows. The �rst stage
relates to the monetary regime design where the social planner chooses the
policymakers' common degree of conservatism λCB. In the second stage,

8We assume that the preference shocks εit are independent of the cost-push shock et,
so that Et

(
εitet
)

= 0. We also assume that there is no systematic relation between λi and
εi. That is, the social planner can not set λCB so as to reduce the in�uence of εi.

9We could also assume that uncertainty concerns the weights the central bank attaches
to its policy objectives, as for example in Hefeker and Zimmer (2011a). This would render
our model less tractable without fundamentally changing the results.

10We do not allow for strategic voting or that society learns about the preferences
of MPC members. Strategic voting and learning are considered in the literature about
committees. See e.g. Gerling et al (2005) or Gersbach and Hahn (2012).

11Orphanides and van Norden (2002) show that estimation errors of the output gap are
highly persistent over time. In our analysis, however, the policymakers' preference shock
εit is i.i.d. and thus transitory. For studies where this shock has a persistent component,
see Faust and Svensson (2001, 2002) or Westelius (2009).
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monetary policy is implemented and economic outcomes are realized. The
game is solved by backward induction.

4 Monetary policymaking in the MPC

This section presents di�erent decisions rules that can be adopted by a cen-
tral bank. We �rst consider some stylised decision rules such as the single
policymaker case, the averaging rule and the majority rule. We then turn to
the more general case where monetary policy is the result of a combination
of these decision rules.

4.1 Stylised decision rules

The single policymaker case

Within the MPC, monetary policy can be set according to di�erent decision
procedures. We �rst investigate the simplest case where one of the poli-
cymakers (MPC member i) takes decisions for the whole MPC. We hence
assume that he is in�uential enough to impose his own judgement and pref-
erences so that he has complete discretion in deciding monetary policy. This
can be due for instance to his leader position in the committee or his higher
experience and skills.

Under this decision mechanism, monetary policy results from the minimi-
sation of loss function (4) subject to the Phillips curve (1) taking in�ation
expectations as given. The resulting �rst order condition can be written:

xCBit = εit − αλCBπt (5)

where superscript CBi refers to the single central banker i's monetary deci-
sion.

According to this optimality condition, monetary policy positively de-
pends on εit, the decision-maker's stochastic output gap target. A positive
realisation of εit for example � which means either that the policymaker over-
estimates the economy's output potential or that he has an over-ambitious
output gap target � induces him to implement an expansive monetary policy
and thereby leads to an expansion of the economy.

The averaging rule

Under the averaging rule, it is assumed that before deciding about mone-
tary policy, MPC members agree on a common preferred output gap that
aggregates idiosyncratic preferences. Thus εARt corresponds to the average
of individual preference shocks: εARt =

∑n
i=1 ε

i
t/n, where superscript AR

denotes the averaging rule.
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Hence, the loss function that governs the decisions of the MPC under the
averaging rule can be described as follows:

LARt = λCBπ
2
t + (xt − εARt )2 (6)

Minimising loss function (6) under the constraint of equation (1) and
taking in�ation expectations as given yields the following optimal reaction
function:

xARt = εARt − αλCBπt (7)

An alternative to aggregating the arguments in the MPC's loss func-
tion would be to aggregate the MPC members' individual loss functions
(LARt =

∑n
i=1 L

CB,i
t /n) or to take the average of the individual optimal deci-

sions (xARt =
∑n

i=1 x
CBi
t /n). Matsen and Roisland (2005) refer to the former

decision mechanism as the "Benthamite rule" and to the latter as the "con-
sensus rule". In our model, both rules lead to a similar result as the one given
by equation (7). This is because we consider only one kind of asymmetry
among MPC members here, namely asymmetric preference shocks.

The majority rule

We �nally examine the case where the monetary policy committee resorts
to majority voting. To formalize this decision mechanism, we assume that
all MPC members have equal voting power and single peaked preferences.
Then, the median voter theorem applies and the implemented monetary pol-
icy corresponds to the median policymaker's optimal decision which is given
by:

xMR
t = median[x1

t , ..., x
n
t ] = εMR

t − αλCBπt (8)

where MR refers to the majority rule and εMR
t = median[ε1t , ..., ε

n
t ].

4.2 The general case

In practice, the MPC may not necessarily use one of the stylized decision
rules described above. It may rather resort to a combination of these rules.
Indeed, the MPC may be composed of internal members � like the chairman
or members of the executive board � and external members � like academic
experts or local central bank representatives in the case of a federal central
bank ; monetary policy decisions may thus have elements from all the decision
rules considered above.

Obviously, we would not expect a MPC to apply di�erent decision rules
for di�erent members. Rather, we would expect them all to vote together.
By assigning a particular weight to the chairman, however, we account for
the fact that he may have higher in�uence and thus shape the outcome more
than other members do. Likewise, our assumption that internal members
"average" their preferences whereas external members apply a simple ma-
jority vote should re�ect the reasonable supposition that internal members
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communicate more closely than external members and thus coordinate their
"vote" before the larger MPC meets.

In this case, the MPC's loss function can be described by:

LGENt = p
[
λCBπ

2
t + (xt − εchairt )2

]
(9)

+(1− p)
{
q
[
λCBπ

2
t + (xt − εARct )2

]
+ (1− q)

[
λCBπ

2
t + (xt − εMRc

t )2
]}

= λCBπ
2
t + p (xt − εchairt )2 + (1− p)

[
q(xt − εARct )2 + (1− q) (xt − εMRc

t )2
]

where εARct =
∑nb

b
εbt
nb

and εMRc
t = median[ε1t , ...ε

next
t ] ; GEN refers to the

general case. Parameter p (p ∈ [0, 1]) can be seen as the chairman's relative
decision power whereas (1 − p) describes the council's relative share in the
MPC. Hence, we here assume that the MPC decisions consist in a weighted
combination of the chairman's decisions and the decisions of a council. The
chairman is indexed by chair and his preference shocks are described by
εchair, with E(εchairt ) = 0 and V (εchairt ) = σ2

εchair
.

In addition, we consider a council that is composed of a board of internal
members, indexed by b (b = 1, ..., nb), and external members � academic
experts or regional representatives in the case of a federal central bank�,
indexed by ext (i = 1, ..., next).

12 Idiosyncratic preferences of each individual
board member are de�ned by εbt , with E(εbt) = 0 and V (εbt) = σ2

b , whereas
the uncertain preferences of the council's individual external member are
described by εextt , with E(εextt ) = 0 and V (εextt ) = σ2

ext. As said, we assume
that external members have to resort to voting whereas board members can
easily share a common view and thus reach decisions by consensus (which in
our framework is captured by the averaging rule). Parameter q (q ∈ [0, 1])
represents the board's relative share in the council.13

Minimising expression (9) with respect to xGENt , we obtain the MPC's
reaction function which can be written as a weighted combination of expres-
sions (5), (7) and (8):

xGENt =
{
p εchairt + (1− p)[qεARct + (1− q)εMRc

t ]
}
− αλCBπt (10)

= εGENt − αλCBπt

5 Optimal delegation in the MPC

In this section, we examine the choice of the optimal degree of central bank
conservatism λ∗CB in a MPC. To do so, we consider a model of endogenous

12Obviously, nb + next = n so that the MPC is formed by n+ 1 members.
13Parameter q can also be seen as a binary number where a value of 1 (0) implies that

council members resort to averaging (majority voting). Another interpretation of q would
be that it represents the probability that the council reaches a consensus ; (1 − q) being
the probability that the council fails to reach a consensus, in which case it has to resort to
voting. Obviously, with both interpretations of q, no distinction is made between board
and external members within the council so that nb = next = n and εbt = εextt .
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delegation where the social planner selects the policymakers' common degree
of conservatism λCB to minimise the expected social loss. This latter depends
on the equilibrium output gap and in�ation rate observed under the alter-
native decision rules. By combining the Phillips curve (1) with the optimal
monetary policy rules given by expressions (5), (7), (8) and (10), we obtain
respectively:

xjt =
1

α2λCB + 1
εjt −

αλCB
α2λCB + 1− βρ

et (11)

πjt =
α

α2λCB + 1
εjt +

1

α2λCB + 1− βρ
et (12)

where j = CBi,AR, MR or GEN .
Unsurprisingly, the equilibrium output gap and in�ation rate depend on

the central bankers' stochastic output gap targets and thus on the way these
are aggregated through the MPC decision procedure. Moreover, as expres-
sions (11) and (12) reveal, the transmission of cost-push shocks et to the
output gap and in�ation rate is not a�ected by these preference shocks εjt .
This is explained by the fact that the preference shocks concern the policy-
makers' targets and not the relative weight they give to their objectives.

Integrating expressions (11) and (12) into Eq. (3) and taking expectations
yields the following expected social loss:

EtL
G
j =

λGα
2 + 1

(α2λCB + 1)2 V (εjt) +
λG + α2

(
λCB

)2

(α2λCB + 1− βρ)2 ·
1

(1− ρ2)
(13)

The �rst term of Eq. (13) is due to the in�ation and output gap volatility
arising from the uncertainty about the policymakers' output gap target. The
second term corresponds to the macroeconomic volatility related to cost-push
shocks.

Next, our objective is to investigate the optimal delegation implications
of collective monetary policymaking. In particular, we want to study how
the optimal degree of conservatism is in�uenced by the design of the MPC in
terms of its size, its decision rule, and in terms of its transparency about the
decision structure � i.e. the MPC's disclosure of its decision structure (p and
q). In the general case, we hence distinguish between two cases depending
on whether the MPC's decision structure is clearly speci�ed or not.

In the following subsection, we �rst investigate the optimal degree of
conservatism when the MPC adopts some stylised decision rules before, in
the next subsection, turning to the general case.

5.1 Optimal delegation under stylised decision rules

To determine the optimal degree of conservatism λ∗CB, we minimise the ex-
pected social loss (13) with respect to λCB and obtain the following �rst
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order condition:

− λGα
2 + 1

(α2λCB∗ + 1)3 V (εjt) +
λCB∗ (1− βρ)− λG
(α2λCB∗ + 1− βρ)3 ·

1

(1− ρ2)
= 0 (14)

The �rst term in (14) is always negative. This re�ects the fact that
greater conservatism reduces the volatility arising from the policymakers'
uncertain output gap target. The second term can be positive or negative and
increases with the size of λCB∗. This term highlights the trade-o� between
in�ation and output gap stabilisation arising from the optimal choice of λCB:
a higher λCB implies better in�ation stabilisation but at the cost of less
output gap stabilisation. Since the �rst term is negative, the optimal λCB
must be large enough for the second term to become positive. Hence, in
the presence of uncertainty about the policymakers' true preferences some
extra conservatism is required, depending on the decision procedure that has
been adopted in the MPC. Moreover, the larger is the preference uncertainty,
the higher is the level of optimal conservatism and the lower is output gap
stabilisation.

Rewriting the �rst order condition (14), we have:

λCB∗ =
(λGα

2 + 1) (1− ρ2) (α2λCB∗ + 1− βρ)
3
V (εjt)

(1− βρ) (α2λCB∗ + 1)3 +
λG

(1− βρ)
≡ f (λCB∗)

(15)
As can be seen from this expression, the need for conservatism (i.e. the

fact that λCB∗ > λG) at this stage of our analysis stems from the presence
of both, shock persistence ρ and uncertainty about the policymakers' prefer-
ences V (εjt). To determine the optimal degree of central bank conservatism
λCB∗, we use a graphical method.

6

-

f(φ, γ̄)

0 φφ∗
45�

Figure 1: Determination of the optimal degree of conservatism

Figure 1 represents function f(λCB) on the right hand side of Eq. (15).14

The left-hand side of Eq. (15) is a 45�line through the origin. The intersec-
tion point between the 45�line and function f curve gives the optimal degree

14Studying the properties of this function, we observe that:
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of central bank conservatism λjCB∗. From this graphical analysis, we derive
the following result:

Result 1: When there is uncertainty about the policymakers' preferred out-
put gap,
i) the MPC should always be more conservative than society, even if cost push
shocks are not persistent,
ii) the single policymaker case leads to the highest need for conservatism,
iii) the need for conservatism decreases with the number of MPC members,
iv) averaging requires less conservatism than majority voting.

Proof: See appendix.

To understand the intuition underlying this result, we must have in mind
that when the central bankers' preferences are not fully known by the public,
extra conservatism is required to attenuate the subsequent macroeconomic
volatility.15 Conservatism ensures that the central bank focuses on its in�a-
tion objective (which is not stochastic, contrary to its output gap objective),
thereby reducing the volatility of monetary decisions. Accordingly, in the
presence of this uncertainty, the central bank should always be more conser-
vative than society, independent of whether cost push shocks are persistent
or not. This result extends earlier �ndings by Tillmann (2009b) where the
need for conservatism hinges on the persistence of cost push shocks.

Result 1 provides further precision by showing how the macroeconomic
volatility generated by uncertain central banker preferences depends on the
structure of the MPC, the number of members and the adopted decision pro-
cedure. More speci�cally, we �nd that the single policymaker case yields the
highest variance of in�ation and the output gap, followed by majority rule,
while the averaging rule leads to the lowest macroeconomic volatility. This
is due to the fact that the decisions of a committee are less volatile than the
decisions of a single policymaker, and the larger is the committee, the lower
this volatility is.16 The large size of the committee helps indeed to weaken
extreme positions of individual members. Furthermore, while the decisions of

∂f(λCB)
∂λCB

=
3α2βρ(λGα

2+1)(1−ρ2)(α2λCB+1−βρ)
2
V (εjt)

(1−βρ)(α2λCB+1)4
> 0. Hence,

f(λCB) is monotonically increasing in λCB . Moreover, ∂2f(λCB)
∂2λCB

=
−6α4βρ(λGα

2+1)(1−ρ2)(α2λCB+1−βρ)(α2λCB+1−2βρ)V (εjt)

(1−βρ)(α2λCB+1)5
becomes negative � implying

that f(λCB) is concave � for su�ciently low values of β and ρ and/or su�ciently large
values of λCB and α.

15This e�ect also appears in earlier studies about the implications of uncertain central
bank preferences for the optimal design of monetary institutions (see Beetsma and Jensen,
1998, Muscatelli, 1999, and Hefeker and Zimmer, 2011b).

16This result implies that the optimal size of the committee is in�nite. Incorporating
additional e�ects like e�ciency or decision costs would obviously restrict the optimal
committee size (Berger 2006). This issue, however, is beyond the scope of our paper.
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the committee's median member will rarely be extreme decisions (unless all
the policymakers adopt an extreme position), they are however more volatile
than the decisions of the average member. The majority rule therefore cre-
ates some extra volatility compared to the averaging rule and the smaller
is the size of the committee, the higher is this extra volatility. Finally, as
the macroeconomic volatility depends on the structure of the MPC, so does
the resulting need for conservatism. Consequently, the latter is higher with
a single central banker than with a committee and, in the case of collective
monetary policymaking, resorting to majority voting requires a higher level
of conservatism than resorting to averaging.

5.2 Optimal delegation in the general case

We next consider the general case where the MPC is composed of a chairman
and a council of members, resorting to averaging and/or to voting. We �rst
see how conservative the MPC should be if its decision making mechanism
is known and ask next how conservative it should be when this mechanism
is not known.

The MPC's decision structure is known

We begin with the case where the social planner knows the relative in�uence
of the chairman (p) and the power-sharing among the council members (q).
The analysis of the optimal degree of conservatism leads to the following
result:

Result 2: There exists an optimal decision structure pmin =
q2 σ

2
b
nb

+(1−q)2 Πσ2
ext

2next

σ2
chair+q

2
σ2
b
nb

+(1−q)2
Πσ2
ext

2next

and qmin =
Πσ2
ext

2next
σ2
b
nb

+
Πσ2
ext

2next

that minimises the expected social welfare loss as well

as the optimal degree of conservatism.

Proof See appendix.

As is obvious from result 2, the optimal weight for the chairman, pmin,
is decreasing in the degree of uncertainty about his preferences σ2

chair. The
optimal weight pmin also depends on the council'sparameters: pmin is de-
creasing in n, the number of council membersand increasing in σ2

b and σ
2
ext,

the degrees of uncertainty about the council members' (board and external
members) preferences. This can be explained by the fact that the variance of
the council's decisions falls with respect to its size n but increases in σ2

b and
σ2
ext. Moreover, the lower the volatility of the council's decisions, the higher

should be its decision power compared to the chairman. A similar analysis
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can be developed to explain why the board's optimal relative weight qmin
is decreasing in the number of external members next and increasing in the
external members preference uncertainty σ2

ext.
Moreover, as neither pmin nor qmin have extreme values (0 or 1), giving

full monetary power to a single policymaker or a group of policymakers with
similar preference uncertainty (σ2) and/or who resort to a unique decision
rule does not appear to be an optimal decision scheme. Hence, if society
wants to attenuate the volatility of MPC decisions and thereby the need for
conservatism, it is in its interest to share the decision power among di�erent
members who exhibit heterogeneity in their degree of preference uncertainty
σ2 and/or who resort to di�erent decision rules. Obviously, the allocation
scheme should be based on the level of uncertainty about policymakers' pref-
erences: the lower this uncertainty is, the higher should be the policymakers'
decision power within the committee.

The MPC's decision structure is unknown

Until now, we have assumed that the social planner perfectly knows the
MPC's decision procedure. Yet, central banks are not necessarily fully trans-
parent about the way their monetary policy decisions are taken. When ini-
tially the decision procedure has not been clearly speci�ed and/or if the
central bank does not reveal monetary policy deliberations through the pub-
lication of minutes and voting records � as it is the case for the ECB � the
MPC decision mechanism remains uncertain for the social planner (as well
as the public in general).

We thus consider next the case where the social planner, when deter-
mining the optimal level of conservatism, is uncertain about the MPC's true
decision procedure, in particular the relative weights of the chairman and
council members (p and q). This does not mean, however, that the social
planner is not informed about the composition of the MPC. It only means
that he knows neither the decision power of the chairman and the council,
nor how the latter reaches decision � whether by averaging or by voting.
He only knows that p and q both lie in an interval bounded by zero and
unity. We also assume that he is unable to formulate, in the initial stage,
any probability distribution of possible realizations of p and q.

To address this kind of uncertainty, we refer to the robust delegation
approach developed by Tillmann (2009b) and assume that the social planner
determines λ∗CB so that it is robust against the worst possible scenario of
policymaking in the MPC. This latter corresponds to the decision mechanism
(pUN , qUN) that leads to the highest expected social loss.17

17By contrast with the uncertainty about preferences where the social planner perfectly
knows the mean and the variance of ε � otherwise he would not be able to select the poli-
cymakers �, when considering the case of uncertainty about the MPC's decision structure,
we suppose that the social planner is unable to assign any probability measure to this

13



More formally, to determine the optimal delegation parameter λ∗CB, the
social planner adopts a min-max approach which consists in solving the fol-
lowing problem:

min
λCB

{
max
p,q

ELGt
[
xt(ε

UN), πt(ε
UN)

]}
(16)

where εUNt = pUN εchairt + (1− pUN)[qUNεARct + (1− qUN)εMRc
t ; pUN and qUN

de�ne respectively the unknown chairman's decision power and the unknown
board's decision power. That is, he �rst looks for those relative sizes p
and q that would maximize expected losses and then chooses the degree of
conservatism that minimizes those maximum losses. To be able to achieve a
closed form solution, we consider the in�uence of q and p separately.

The equilibrium output gap and in�ation when the MPC's decision struc-
ture is unknown are respectively described by:

xUNt =
1

α2λCB + 1
εUNt − αλCB

α2λCB + 1− βρ
et (17)

πUNt =
α

α2λCB + 1
εUNt +

1

α2λCB + 1− βρ
et (18)

The analysis of problem (16)'s solution yields the following result:

Result 3: The lack of transparency about the MPC's decision procedure leads
the robustness-concerned social planner to set a higher degree of conservatism
than under transparency about the decision procedure.

Proof See appendix.

Hence, when the committee's decision procedure has not been clearly
speci�ed, the robustness-concerned social planner fears too high a volatil-
ity of monetary decisions. This leads him to set a particularly high degree
of conservatism, thereby ensuring that the MPC will focus on its in�ation
objective and thus reducing the uncertainty around monetary decisions. In
other words, the lack of procedural transparency creates extra need for con-
servatism.

6 Concluding remarks

This paper provides insights into how optimal conservatism relates to the
collective decision-making process in a MPC. We explicitly take account of
two types of uncertainty that may characterise decision-making within a
committee. More precisely, we assume that when choosing the optimal degree

randomness. This can be justi�ed by the fact that he has no possibility to in�uence the
MPC's decision-making choice and thereby considers the worst possible scenario.
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of conservatism, the social planner is likely to face some uncertainty about
the MPC members' heterogeneous preferences as well as about the MPC's
decision-making procedure.

Within this framework, we �rst demonstrate that more uncertainty about
output preferences of MPC members should be compensated through more
conservatism. Indeed, preference uncertainty creates volatility of monetary
decisions and higher conservatism helps to attenuate this e�ect, at the price
however of less output gap stabilisation. In addition, we show that the ex-
tra conservatism that is needed to compensate for preference uncertainty is
declining in the number of MPC members. That is, larger and more trans-
parent MPC need less conservative members. An application to the case
of the ECB, which is one of the central banks with the largest MPC, and
comparatively less transparent in terms of decision-making process, would
hence suggest that reform e�orts that aim to reduce the size of the MPC
are not necessarily costless, even if they increase e�ciency. The large size of
the committee indeed helps to attenuate extreme positions of heterogeneous
policymakers.

Also, we �nd that when the MPC members resort to voting, the need for
conservatism is higher than when they resort to bargaining (or averaging).
A more general decision-making process where MPC decisions are based on
a combination of these stylised decision rules reveals that concentrating the
full decision power in the hands of a single policymaker or a group of identical
policymakers is not optimal. To minimise the volatility of monetary decisions
and thereby the need for conservatism, room should be left for diversity in
terms of preference uncertainty and of decision rules within the committee.

Finally, we have allowed for a lack of procedural transparency which trans-
lates into some uncertainty about the speci�cation of the MPC's decision rule.
We have assumed that the social planner addresses this kind of uncertainty
by following a robust delegation approach. This consists in choosing a level of
conservatism which is robust to the worst possible decision mechanism that
the MPC might adopt, i.e. to the decision mechanism that yields the highest
welfare loss. We show that, in this context, the robustness-concerned social
planner is afraid of too high a volatility of monetary decisions and thereby
sets a higher level of conservatism than under full procedural transparency.
One implication of this is that non-transparent central banks are overly con-
servative. Making those central banks more transparent would allow for a
more active monetary policy.

Our analysis also highlights the importance of taking into account the
volatility that may arise from collective monetary policymaking for the op-
timal design of central bank conservatism. It would recommend that the
MPC resorts to the consensus rule in order to minimise the volatility of
its decisions and thus the need for conservatism. Yet, in the context of an
heterogeneous monetary union where the MPC is formed by national repre-
sentatives, one may wonder whether such a decision rule is implementable
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and credible. This question is particularly relevant when the central bank is
not fully transparent about its decision process. Under these circumstances,
even though the central bank resorts to consensus, the lack of procedural
transparency exacerbates the volatility of its decisions.

In the case of an open economy, this may also translate into a highly
volatile exchange rate, hurt its internationally exposed industries and thereby
challenge the economy's international position. Looking at this point in
greater detail would be the an interesting subject for future research.

Appendix

Proof of Result 1:

From expression (15), it is easy to see that ∂f

∂V (εjt )
> 0. Hence, a rise in V (εjt)

causes an upward shift of the function f and thereby a shift to the right of
the intersection point between the 45�line and the function f curve, implying
an increase in λCB∗.

As εARt =
∑n

i ε
i
t/n, the aggregation process implies: E(εARt ) = 0 and

V (εARt ) = σ2
ε/n. Further, since ε

MR
t = median[ε1t , ..., ε

n
t ], we have E(εMR

t ) = 0
and V (εMR

t ) = Π
2n
σ2
ε .
18

i) It is obvious from (15) that λCB∗ > λG even if ρ = 0.
ii) Since V (εCBit ) = σ2

ε , it follows that V (εCBit ) > V (εMR
t ) and V (εCBit ) >

V (εARt ). Consequently, λCBiCB∗ > λMR
CB∗ and λ

CBi
CB∗ > λARCB∗.

iii) Since
∂V (εARt )

∂n
< 0 and

∂V (εMR
t )

∂n
< 0, λARCB∗ and λ

MR
CB∗ depend negatively on

n.
iv) Finally, as V (εARt ) < V (εMR

t ) we have λARCB∗ < λMR
CB∗, according to the

graphical analysis.

Proof of Result 2:

To demonstrate result 2, we begin by deriving V (εGENt ):

V (εGENt ) = E
{
p εchairt + (1− p)[qεARct + (1− q)εMRc

t ]
}2

= p2σ2
chair + (1− p)2

[
q2σ

2
b

nb
+ (1− q)2 Πσ2

ext

2next

]
(19)

Di�erentiating this expression with respect to p yields:

∂V (εGENt )

∂p
= 2p[σ2

chair+q2σ
2
b

nb
+(1−q)2 Πσ2

ext

2next
]−2[q2σ

2
b

nb
+(1−q)2 Πσ2

ext

2next
] (20)

18Note that Π = 3, 14159... (as opposed to πt) refers to the mathematical constant and
not to in�ation. See Méon (2008) and Farvaque et al. (2009) for a detailed explanation of
the statistical properties of the median.
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This derivative is negative if p <
q2 σ

2
b
nb

+(1−q)2 Πσ2
ext

2next

σ2
chair+q

2
σ2
b
nb

+(1−q)2
Πσ2
ext

2next

= pmin and becomes

positive otherwise. Hence, pmin minimises V (εGENt ) and the optimal degree
of conservatism λGENCB∗ as well.

We then turn to the council and di�erentiate V (εGENt ) with respect to q.
In doing this, we obtain :

∂V (εGENt )

∂q
= 2q

σ2
b

nb
− 2(1− q)Πσ2

ext

2next
(21)

This derivative is negative for q < qmin =
Πσ2
ext

2next
σ2
b
nb

+
Πσ2
ext

2next

and positive otherwise.

As a consequence, qmin minimises V (εGENt ) and thereby the optimal degree
of conservatism λGENCB∗ .

Proof of Result 3:

To solve problem (16), the �rst stage is to identify the realizations of (pUN , qUN)
that maximise the expected social loss:

max
pUN ,qUN

E[LGt (εUNt )] = max
pUN ,qUN

{
λGα

2 + 1

(α2λCB + 1)2 E(εUNt )2 +
λG + α2

(
λCB

)2

(1− ρ2) (α2λCB + 1− βρ)2

}
(22)

where E(εUNt )2 = E
{
pUN εchairt + (1− pUN)[qUNεARct + (1− qUN)εMRc

t ]
}2

= E
(
pUN

)2
σ2
chair + E(1− pUN)2

[(
qUN

)2 σ2
b

nb
+ (1− qUN)2 Πσ2

ext

2next

]
.

Note that E[LGt (εUNt )] only depends on pUN and qUN via E(εUNt )2. The
social planner �rst determines the allocation of decision power within the
council that maximises the expected social loss. Di�erentiating E(εUNt )2

with respect to qUN yields

∂E(εUNt )2

∂qUN
= 2qUN

σ2
b

nb
− 2(1− qUN)

Πσ2
ext

2next
.

As has already been demonstrated, for a given p, E(εUNt )2 attains its

minimum for qmin =
Πσ2
ext

2next
σ2
b
nb

+
Πσ2
ext

2next

and thus its maximum for extreme values

of q in the interval [0, 1]. We �nally compare E(εUNt |q=0)2 =
Πσ2

ext

2next
with

E(εUNt |q=1)2 =
σ2
b

nb
to show that if

Πσ2
ext

2next
> (<)

σ2
b

nb
, qmax � i.e. the value of q

that maximises E(εUNt )2 and thus E[LGt (εUNt )] � is equal to 0 (1).
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Once qmax has been determined, the social planner turns to pmax, the
value of p that maximises E(εUNt )2 and thus E[LGt (εUNt )].

Taking the derivative of E(εUNt )2 with respect to pUN yields

∂E(εUNt )2

∂pUN
= 2pUN [σ2

chair+q
2
max

σ2
b

nb
+(1−qmax)2 Πσ2

ext

2next
]−2[q2

max

σ2
b

nb
+(1−qmax)2 Πσ2

ext

2next
]

(23)

For a given q = qmax, E(εUNt )2 has its minimum at pmin =
q2 σ

2
b
nb

+(1−q)2 Πσ2
ext

2next

σ2
chair+q

2
σ2
b
nb

+(1−q)2
Πσ2
ext

2next

and its maximum for extreme values of p in the interval [0, 1]. We thus com-

pare E(εUNt |p=0)2 = (qmax)
2 σ2

b

nb
+ (1− qmax)2 Πσ2

ext

2next
with E(εUNt |p=1)2 = σ2

chair.

If (qmax)
2 σ2

b

nb
+(1−qmax)2 Πσ2

ext

2next
> σ2

chair, then pmax = 0, otherwise pmax = 1.

In both cases, E(εUNt )2 = V (εUNt ) > V (εGENt ) � the latter being de�ned by
(19) � which means that the optimal degree of conservatism, λUNCB∗, when the
MPC's decision procedure is unknown is higher than λGENCB∗ , the one obtained
under transparency about the decision procedure.
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