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1. Introduction

It is now well known that the choice of a governance structure has a non neutral impact on the
performance of an organization. This research project focuses on one specific structural
foundation of the working of a central bank (hereafter, CB): its monetary policy committee.
More precisely, the aim of this research project is to empirically assess the impact of the
characteristics of monetary policy committees on its efficiency at managing the inflation-
output volatility trade off. In other words, we seek to identify how the governance structure of
a central bank impacts its macroeconomic performance.

Although the literature studying monetary policy institutions with a focus on the decision-
making mechanisms and the decision-makers themselves is growing, the empirical approach
to assess boards' performance has been mainly focused on firms' board of directors, so far.
Sources of such research programs can be traced back to Berle and Means (1932) where they
justify the separation of the property and control as a result of corporation growth and the
development of the markets: control is delegated by the board to independent directors. The
hypothesis that independent directors act as guardians of the shareholders' interests has been
formally derived (Fama and Jensen, 1983) and tested empirically. This literature has also
looked at the influence of the individual characteristics (age, professional experience or
education) of committee members or CEOs on the collective performance of the board (see,
e.g., Kaplan et al., forthcoming).

The growing influence of this approach in the corporate governance and management
literatures has attracted monetary economists to apply it to other types of leaders, be they
political leaders (Besley et al., 2011) or central bankers. Articles have studied how CBs'
monetary policy committees operate, and have shown that personal features of the monetary
policy committees' members may have an influence on the performance of a CB's monetary
policy. Most of these papers are theoretical (Matsen and Reisland, 2005, Farvaque et al.,
2009b). There exists an empirical literature on the topic. However, most of these papers have
looked at the Federal Open Market Committee (FOMC) of the Federal Reserve of the United
States (Chappell et al., 2005, Meade and Stasavage, 2008), although Riboni and Ruge-Murcia
(2008) focus on the Bank of England. To our knowledge, the only papers to include several
CBs are Gohlmann and Vaubel (2007) and Farvaque et al. (2009a). The whole literature
generally concludes leadership matters, and notably that more educated leaders may be more
competent, making more adequate policy choices, than others.

Another stream of literature related to our research program has focused on the efficiency of
monetary policy and CBs per se. Cecchetti and Krause (2002) derive performances of 24 CBs
from inflation and output volatilities, construct efficiency frontier for each of them and
regress the policy-implied loss of performance on independence, transparency and
accountability. In a following work Cecchetti et al. (2006) apply a bootstrap method to obtain
a sufficient sample and estimate efficiency frontiers for two periods (1983-90 and 1991-98).
They find that monetary policy became more efficient in most countries. Krause (2007) finds
a similar result for pre-EMU period among the prospective members. Mester (2003) reviews
the available techniques for estimating CBs’ efficiency, and gives her preference to
parametric approaches. Finally, Hasan and Mester (2008) use inflation variability as a



performance measure, and regress it on (among others) the number of governors and their
turnover. They find a positive impact for both variables but only in developed countries. The
main lessons from this bundle of work are first the importance of both inflation and output
variability for the assessment of CB performance, and second that the impact of the precise
composition of CB boards on this performance remains unexplored.

The existing empirical literature on the composition of CB boards follows a two step
approach. First, the influence of demographical factors is studied (although not thoroughly).
For example, Chappell et al. (2005) note that women could be more often identified as doves,
rather than hawks. Havrilesky (1993) stresses the existence of «widely reported» division in
the voting behavior of FOMC members opposing Federal Reserve Bank Presidents and Board
of Governors. As a group, Federal Reserve Bank Presidents are more likely to vote for tighter
monetary policies, while Governors opt for looser monetary policy. This is something
Havrilesky attributes to the average career experience (in private industry) and educational
background (generally without PhD) of Fed Bank Presidents. Meade and Sheets (2002) note
that regional concerns seem to be a force at play at decision time. Moreover, they argue that
the influence of economic situation in the home region may be important not only for regional
FRB Presidents, but also for the members of the Board of Governors of the Federal Reserve
System. Thus, for federal-type CBs (like the Fed or the European Central Bank — ECB) the
origin of decision makers is potentially an important variable.

The second step of the approach is a systematic study of demographic factors. Dreher et al.
(2009) show that professional and educational backgrounds of government leaders are related
to their enthusiasm for market-liberalizing reforms. Concerning central banking, Moser and
Dreher (2007) study emerging countries and find that the replacement of a central banker
negatively affects financial markets when the change is irregular, though in their sample
personal characteristics of the central banker matter less. Golhmann and Vaubel (2007)
conduct a panel data analysis of 11 countries over 28 years (1973-2000) that also includes the
ECB (1999-2003).

They find that professional background is important for the inflation performance — members
originating from the CB being the most hawkish members of monetary policy councils, trade
unionists and politicians being the most dovish ones. Finally, Farvaque et al. (2009) examine
the influence of the biographical experience of monetary policy committee members on their
inflation performance. Their sample covers major OECD countries during the 1999 - 2008
period and they show that policymaker backgrounds impact inflation. The professional
background of their members proves important: private sector members, academics and CB
insiders are better at controlling inflation. Again, gender is shown to be important but, in their
sample, women are more hawkish than male central bankers. Finally, the size of the monetary
policy committee matters and non-linear effects are found. However, their findings may
simply result from the preferences of decision-makers and do not necessarily reflect the
efficiency of decision-making structures.

As shown above, the composition of a CB board and its biographical characteristics have an
impact on the monetary policy. The next step is to measure this impact. The CB management
of the inflation-output volatility trade off is dealt with differently by various committee
compositions and those can be considered equivalent in term of social welfare. The



identification of such an efficiency frontier is therefore of paramount importance.
Furthermore, it is not at all clear that with the same resources all CBs would be able to
achieve a point on this desirable frontier. It is therefore clear that a crucial question in the
management of CBs is how efficient a given structure is at reaching its objective and also how
in a given structure the resources mix is able to lead to an optimal policy. Consequently the
objective of this research program is to identify the performance of different structure at
managing the inflation-output volatility trade off and how in a given structure is able to reach
the frontier given the composition choice of the board.

The dataset consists in nine CBs from major OECD countries and 194 central bankers, all
considered during the period 1999-2010. The dataset covers the nine most important CBs (as
in Eijffinger and Geraats, 2006): the European Central Bank, the Reserve Bank of Australia,
the Bank of Canada, the Bank of Japan, the Reserve Bank of New Zealand, the Swedish
Riksbank, the Swiss National Bank, the Bank of England and the Federal Reserve System of
the USA. This sample covers major OECD countries: all G7 countries plus other countries of
the euro area, New Zealand, as well as Switzerland and Sweden. Among these CBs, some of
them follow inflation targeting regimes, which will be acknowledged in the empirical study.

The sample of quarterly data spans the period from 1999Q1 to 2010Q4. The sample is
bounded by the period of activity of the European Central Bank and data availability - e.g. the
Bank of Japan and the Swiss National Bank publish their annual reports on their website since
1999, BE since 2000 only. Nevertheless, this time length ensures consistency and
comparability. Moreover, in most countries and notably the Euro zone and the United States
this period covers one full “interest rate cycle”. Namely, interest rates moved generally
upward approximately during the first two years (until the end of 2000) and than a noticeable
decreasing trend emerged, this reinforced by the September 2001 events and the subsequent
general economic slowdown. Finally, after a relative stability in 2003 and 2004, an equally
marked upward movement is easily perceivable. This trend moved interest rates in most
countries to a level equal or comparable with the one at the beginning of the period. The
penultimate period (2007 — 2008) corresponds to the outbreak of financial crisis, which has
seen policy rates driven to very low levels. During the last two years of the sample (2009-10)
the main interest rates in all of the analyzed countries remained at historically low levels, in
some of them facing the zero lower bound. .

Here, we would like to argue that a CB is no different than a shoe factory: It uses inputs such
as interest rate, knowledge of the economy identified with human capital of board members,
and so on, to produce outputs such as low inflation and GDP volatility. Consequently, the
performance of such decision units can be analyzed and compared. Data Envelopment
Analysis (DEA) methods are tools that can be used to weighted the relative performance of
CBs identified as decision making units. A CB is often considered to be an optimizing agent
and DEA allows us to test this claim. DEA methods allow us to exploit database information
on the backgrounds of the central bankers in position at decision time. In other words, we can
assess the efficiency of their management based on their "human capital" (viewed as an input
in the production process). Hence, we can assess the productivity of a producer endowed with
several inputs when she has to transform those inputs into an output vector, i.e. the volatility
of inflation and output. It is important to note that the method proposed allows us to study the
ability of CB at managing the trade-off between inflation and output volatility without relying
on a parametric assumption on the trade-off. The frontier of the best practices is estimated



non-parametrically from the data and the relative performance of the central banker. This
frontier is then used to compare the other central bankers to those used to define the best
practices. One central innovation that DEA allows us to provide is an estimation of the
arbitrage central bankers do over alternative policies. Ultimately, we would also be able to
characterize the optimal board or the most likely board to put up a policy to reach the efficient
frontier.

Our results first show that all the central banks are not as efficient as the others. This comes
despite the broad similarity of the institutions we consider (comparable degrees of
independence, transparency and credibility), but confirms that behavioral differences persist
in the world of central banking.' Second, they show that efficiency can evolve in time, and
they notably establish that some central banks have reacted quicker than others in front of the
current crisis. Third, the econometric analysis exhibits that, among the determinants of the
central banks' efficiency, the proportion of academics and of central bankers stands out.
Moreover, their respective role evolves: if academics matter more than central bankers before
the crisis period, the latter offer central bankers an occasion to reveal their expertise.

2. The model

In this section, we present the methodology used in this paper to assess the efficiency of the
central bankers at using resources in order to manage the economy, and compare its
advantages with the ones formerly used by the related literature. The basic principle of
monetary policy-making can be simply and roughly described as central bankers using
resources to promote their analysis to influence monetary policy decisions and to steer the
economy.

2.1.  General framework

Starting from a standard framework, the central bank’s loss function assumes that it aims at
minimizing a weighted sum of inflation and output variability. The standard quadratic form
for such a loss function writes:

1B (1, v,) — A’ +yt2

Knowing that that the quadratic loss functions that describe the central bank’s preferences

! See Blinder et al. (2008) who show that such discrepancies also exist in central banks communication.

* This lies in conformity with Jean-Claude Trichet's words: "When the crisis came, the serious limitations of
existing economic and financial models immediately became apparent. Arbitrage broke down in many market
segments, as markets froze and market participants were gripped by panic. Macro models failed to predict the
crisis and seemed incapable of explaining what was happening to the economy in a convincing manner. As a
policy-maker during the crisis, I found the available models of limited help. In fact, I would go further: in the
face of the crisis, we felt abandoned by conventional tools. In the absence of clear guidance from existing
analytical frameworks, policy-makers had to place particular reliance on our experience. Judgment and
experience inevitably played a key role." (cited in Kirman, 2011)



imply that the expected losses simply amount to the weighted sum of the variances of
inflation and output, this writes:

E [LCB (70, y)] = 2 var(m,)+ var(y,).

The key element to the success here is the way in which the central bank minimizes the
expected loss function. This simple view implicitly supposes that the central bank will have to
manage some resources to become more or less efficient, something on which we will focus
on below, by looking at the composition effect of the monetary policy committee (whose
members can rely on their own capacity, built through professional experience, education,
cultural background, and so on). Monetary policy is thus described, in a standard way, as an
attempt to reduce the volatility of the economy, as perceived through inflation and (a measure
of the) output. An output-oriented measure of each central bank’s efficiency is obtained by
measuring the distance between an output mix given an input level’, and the frontier of the
production possibility set for that same input level. That is, 0* = Max6{0 : (x, 0z) is feasible}
where 0 is a scalar (interpreted as the largest factor by which output can be increased given
the input level x such that the production 6z is still feasible) and z is a vector of the variances
of inflation and output.

The practical problem to implement this procedure is that the true frontier is not observed and
needs to be estimated. Data Envelopment Analysis (DEA) offers a method for approximating
the production possibility set. The basic principle of the methodology is that each policy-
maker is compared to all the others (including herself) and her performance is compared to
the best practices (that might be hers). For a central bank under scrutiny, called decision
making unit (DMU) “0”, the local approximation of the relevant production set and her
performance is obtained by solving the linear program:

Max,-1{60: 3 4 Yz = 0z, Vi =12 uiya=1;y20)}

where D is the number of DMUs, J, the number of output types, and M, the number of input
types. The constraint that the sum of ys ensures that the frontier enveloping the data is the
smallest convex set of the data set.”

The most important consequence for us is that in practice the performance of a given central
bank is compared to the best practices of the others, so the performance is just an estimate of
the true performance, as we do not know if the best practices are really on the frontier or just
“close” to it.

? Note that x is unique and set equal to 1 at each point considered in the sample.

* In a standard DEA model, we would introduce the inputs through a constraint of the form Z‘D d=1Yd Xm < Xom
Vm = 1,..,M. But, in our case, because x = [ whatever the m and d, and with the constraint on the ys, this
constraint reduces to Z‘D a=1Ya=1;v=0.



2.2.  Advantages

The literature mentioned above attempts, implicitly or explicitly, to evaluate how efficient
central banks are and / or the determinants of the estimated efficiency. However, the literature
generally has to make some assumptions, auxiliary or fundamental, that may curb the
estimation process. The use of the production view avoids such assumptions, delivering more
robust estimates.

A first advantage is that we do not have to rely on the, official or, worse, supposed, objectives
of the central banks under scrutiny. Cecchetti et al. (2006), for example, have to assume an
inflation target equal to 2%, and the minimization of the variability of output around its
potential. They further have to check the robustness of their results by testing several
alternative scenarios. The DEA method we make use of afterwards avoids the need for such
assumptions, by comparing each central bank to the best behavior in the sample. More
precisely, each performance is compared to the best radial projection (on the frontier), and the
latter may not belong to the performance of the same central bank. For example, this permits
to compare the Reserve Bank of Australia to the European Central Bank, and not only each
central bank with herself.

A second, related, advantage of the method we use is that we do not have to rely on filters to
measure potential output, a notoriously tricky process. Here, we do not impose the
differentiation between the trend and the seasonal component of the series, but make use of
the statistical properties of the series themselves, through some GARCH estimation
procedure. This also means that we do not have to estimate the dynamics of inflation and
output for each of the countries we study to be able to define the policy rule followed by each
central bank, but only use the predicted volatility from the GARCH.® This necessarily comes
at the cost of further identifying assumptions, something we bypass by resorting to GARCH
estimates. Importantly, so doing, we do not have to impose neither a policy rule nor a policy
instrument, which is especially valuable as our sample period includes the financial and
economic crisis periods, where several central banks have changed their policy course and
modified their intervention methods (given the zero lower bound on interest rates, the ECB
and the Fed, in particular, have implemented large quantitative easing measures, which would
spoil the results, would they be based on estimated policy rules).

Third, in the traditional approach, the quadratic loss function has to be estimated, which raises
the question of the relative weight of the two objectives (4). Two possibilities are in order
here: either one has to estimate the policymakers’ preference parameter (as Krause and
Meéndez, 2008, do for a sample of central banks, or Berger et al., 2005, with more institutional
details, for the Bundesbank), or has to assume that the preferences do not shift over time (as
in Cecchetti et al., 2006). Here again, as the DEA method compares each central bank with
her peers, the relative weight of the two objectives can evolve over time and does not have to

> To save on space, the results from the GARCH estimates are not provided, but are available upon request from
the authors.



. . . 6
be over-imposed on the estimation procedure.

A supplementary advantage is that the peers that are considered by the DEA method are those
who pursue (implicitly or explicitly) the same kind of objectives. For example, central banks
that tolerate a high output volatility will be compared together, and not with central banks that
accept high inflation volatility. Moreover, the upper bound of the performance is determined
in this example by those that minimize the variance of inflation, given the same output
volatility.

3. Data

The dataset covers the nine most important central banks (as in Eijffinger and Geraats, 2006):
the European Central Bank (ECB), the Reserve Bank of Australia (RBA), the Bank of Canada
(BC), the Bank of Japan (BJ), the Reserve Bank of New Zealand (RBNZ), the Swedish
Riksbank (SR), the Swiss National Bank (SNB), the Bank of England (BE) and the Federal
Reserve System of the USA (Fed). This sample covers major OECD countries: all G7
countries plus other countries of the euro area, New Zealand, as well as Switzerland and
Sweden. Among these central banks, some of them follow inflation targeting regimes, which
will have to be acknowledged in the empirical study (see below).

The time span contains quarterly observations from 1999Q1 to 2010Q4. This time span is
limited by the activity of the European Central Bank and data availability - e.g. BJ and SNB
publish their annual reports on their website since 1999, BE since 2000 only. However, this
time span also ensures consistency and comparability. Moreover, in most countries and
notably the Euro zone and the United States this period covers one full “interest rate cycle”.
Namely, interest rates moved generally upward approximately during the first two years (until
the end of 2000) and than a remarkable tendency to cut them emerged, being reinforced by the
September 2001 attacks and the general subsequent economic slowdown. Finally, after a
relative stability in 2003 and 2004, an equally marked upward movement is easily
perceivable. This last tendency moved interest rates in most countries to a level equal or
comparable with the one in the beginning of the period. The penultimate period (2007 — 2008)
corresponds to the outbreak of financial crisis, which has seen policy rates driven to very low
levels. During the last two years of the sample (2009-10) the main interest rates in all of the
analyzed countries remained at historically low levels, in some of them facing the zero lower
bound. .

In order to assess the impact of central banks’ elites on their outcomes, the analysis relies on a
databank including macroeconomic data and the CVs of MPCs’ members. The former comes
from the IMF's International Financial Statistics database retrieved in May 2011, the latter
was constituted by the authors and contains 195 entries . Most of the data have been retrieved
from the websites and especially annual reports of the analyzed central banks. Nevertheless,
some details of certain biographies come from other sources: Who's who website, Central
bankers in the news (www.centralbanking.co.uk), Forbes, Quid and finally directly from
press or personnel services of central banks.

® The variances are estimated around zero, and not around the target of the variable.



The database allows for taking into consideration some external factors (which do not depend
on the individual members’ characteristics), such as: the number of members and measures of
MPC dynamics (number of changes and turnover, i.e. the number of changes related to the
size of the MPC). However, its focus is on the internal characteristics of MPCs: demographic
characteristics (age and gender) as well as social ones (professional profile and educational
background).

3.1.  Monetary Policy Committees size and dynamics

We first consider the size of the committee by itself. This feature is both empirically
important (as the debates around the enlargement of the Euro area have shown), and
theoretically (as there is a presumption, dating at least to Condorcet, 1785, that an increase in
the number of members of a committee could lead to better informed decisions’).

However, one of the distinctive features of the database is to take into account the real
number of appointed policy makers and not the statutory number of MPC members. For
example, while the FOMC has twelve voting seats, during 1999-2001, most of 2005 and
2007-8 two positions were vacant. Here, we consider the number of members to be 10 and not
12 during that period.® This choice influences the analysis (and especially the shares of
different categories presented below) as the total number of members in the sample varied
between 69 in 2006:Q3, and 73, when all positions were filled (during 2003-2004), and 76 in
the last observed period (2010:Q4), when one seat was vacant in the board of the BC, one at
the Fed, the Governing Council of the ECB was enlarged by representatives of Malta, Cyprus
and Slovakia.

The second characteristic we consider is also linked to the number of members and is the
turnover of MPC members. In the corporate governance literature, this feature has been
shown to influence the work of any committee. In the case of MPCs, turnover might be even
more important for a number of reasons. On the one hand, the turnover is linked to the tenure
of MPC members which is used as one of the factors influencing central bank independence,
and this interaction has already been investigated.” Similarly, an excessive turnover might
endanger the MPC credibility, which is probably equally important. On the other hand, from a
principal-agent perspective and depending on the appointment process, an increased turnover
may be an incentive to work harder, for example by acquiring additional information.

Within the whole sample, the New Zealand Reserve Bank is the only one where monetary
policy is decided by a single decision-maker. The largest MPCs are the ECB's (20 members
since 2008 and 21 since January 2009, when Slovakia joined the euro area) and the FOMC
(12 members). In most of the analyzed countries the number of members is absolutely stable
and equal to the statutory number of members, though, in some countries like the USA, Great
Britain or Australia, some seats remained unfilled during relatively long periods.

" The presumption is now severely contested in the literature; see for example the survey by Gerling et al.
(2005).

¥ However, as the frequency adopted for the whole analysis is quarterly, it was decided not to pay attention to
members present and absent during any particular MPC meeting.

? See e.g. Cukierman (1992) and the more critical study by Dreher et al. (2008).



In most of the analyzed countries the replacement of MPC members is quite smooth and,
usually, the terms of office overlap and each year there are a few changes, without affecting
the overall composition of the committee. However, in a country with a single decision
maker, one change signifies a “total turnover” of the committee. Moreover, in the FOMC, due
to the rotation scheme of Federal Reserve Banks’ Presidents, each year in January at least 4
voting members change. In order to assess the impact of these MPC dynamics two variables
are computed: the number of changes and turnover. A replacement was counted as one
change, whereas a resignation without replacement (or a nomination to an unfilled position)
was counted as “half a change™'’. However, as the sizes of MPCs differ, to take into account
the relative impact of the change, the turnover variable is defined as the number of changes
with regard to the effective number of members of the committee.

As the total number of MPC positions in analyzed OECD countries equals 78 and the number
of decision-makers who served during the analyzed time span is 194, the average turnover in
the sample approaches 1.5 for the whole period. This means that, on average, in all the
analyzed MPCs, each member was replaced at least once.

3.2. Monetary Policy Committees’ demography

We study the link between the age structure of central banks’ elites and their inflationary
performance, on the premise that age may influence the degree of conservatism. For the age
variable, the “average year of birth” of the surveyed central bankers was 1947."' However, the
average age varied only slightly for the whole sample (between 56.2 in 1999:Q4 and 58.5 in
2010:Q1) during the analyzed time span, being equal to 57.1 in 1999:Q1 and to 57.8 in
2010:Q4 These two evolutions, completed by the number of women (discussed below) are
illustrated in figure 1.

Moreover, the frequency of years of birth of the 184 governors roughly followed a normal
distribution, which is illustrated in figure 2. Nevertheless, it seems important to remark that
there were important differences between countries, with the oldest on average MPCs to be
found in Japan and the United States, followed by the ECB, while the youngest was in
Sweden in the beginning of the sample period and in Switzerland towards the end.

' Thus, e.g. the joining of the President of Bank of Greece to the Governing Council of the ECB in 2001 or
Bank of Slovakia (related to the enlargement of the euro area) was counted as "half a change".

"It was possible to find the years of birth for 184 out of the 195 surveyed MPC members in OECD countries. It
was due, among others, to the Bank’s of Canada privacy policy, whose press service did not provide years of
birth for two Canadian governors. Hence, for the following empirical analysis, the year of birth of governors for
whom we had no precise information was approximated by the year of their graduation minus 21, which seems a
plausible assumption and turns out to be an innocuous choice.
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Figure 1. Demographic features of MPC members
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Figure 2. Distribution of MPC members’ age
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We consider another sociologically interesting demographic feature — gender —, as it may also
have an impact on MPC members’ preferences. Chappell and McGregor (2000) for example
remark that female members of the FOMC tended to be on the dovish side of the preference
spectrum.

Among the 194 decision makers who were in charge of monetary policy in the 9 surveyed
central banks, only 23 were women (11.8 %). . The number of women varied more, between 7
in 1999-2001 as well as in 2009 and 13 in 2004-5 (on about 75 positions). We can see that
central banking remains dominantly a men’s world.."> The most feminized MPC is Sweden's
where, since 2003, the council includes 50% of women. During some periods, women
represented a third (3 out of 9 committee members) of the Bank of England's MPC. On the
other hand, in Switzerland as well as in New Zealand there were no women during the whole
period, while in the ECB, the RBA, Bank of Canada as well as in the Bank of Japan, one of
the MPC members was female (not necessarily the same during the whole period, but usually
female members are replaced by other women ).

3.3. Central bankers’ social characteristics

As in Gohlmann and Vaubel (2007), we suppose that the socialization processes the central
bankers undergone throughout their professional career can influence monetary policy. In
order to assess this impact, we first analyze their dominant type of professional experience.
This variable is classified into five categories: public economy (meaning that the MPC
member worked for the government, e.g. as the finance minister, treasurer or, very rarely, for
a state-owned enterprise); private economy (if the MPC member worked mainly in the private
sector); academia (if the member followed an academic career); central banker (if the main
part of the professional life was spent within the central bank); and, finally, other (mainly
professional politicians, but also a few jurists and journalists).'"* The structure of these
categories for the 175 MPC members of our database is presented in figure 3.

This structure, however, is not stable, even in the relatively short (44 quarters) time span of
the present analysis. The share of public economists varied between 24.6 and 28.4%.
Remarkably, the share of academics increased from about 16% in the beginning of the period
(11 out of 70) to slightly more than 20% (15 out of 74). This evolution was first detrimental to
central banks insiders, whose share decreased from 30% in 1999 to slightly more than 21% in
2007, before coming back to more than 27% in 2008. The participation of private economists
in the beginning was close to 24% and increased to ca. 28%. The share of members classified
as “others” was very restrained (3-6%) during the whole period. These evolutions are
presented in figure 4.

"2 Note that the appointed women presently tend to be younger than their male counterparts, which impacts on
the average age.

" E.g. in the Board of the ECB Gertrude Tumpel-Gugerell replaced Sirkka Hamalainen in May 2003 and in
Japan Miyako Suda replaced Eiko Shinotsuka in 2001.

' As in the further analysis the focus of attention will be given to heterogeneity of committees, it seemed
inappropriate to allow for different types of career for individual members. We decided to consider the dominant
(and not the last) type of occupation because the last job was in some cases very short-lasting in which case the
socialization process would have been limited. In a few cases, when a member worked during similar periods in
e.g. academia and government, the last experience was chosen.
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Figure 3. Structure of MPC members’ professional affiliations (1999 - 2010 average)
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Figure 4. Shares of professional categories over time
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However, one has to notice that these proportions significantly differ between countries.
Some central banks have the obligation to include active professionals in their MPCs (e.g.
Australia), while some others interpret the general clause (present in virtually all central bank
acts and statutes) that the MPC members must be recognized specialists as a quasi-obligation
to appoint mainly professors of macroeconomics and finance. Hence, for example, the
Governing Council of the ECB is dominated by “public economists” (their number varied
between 10 and 13 on the total 17-21 members), in Australia “private economists”
systematically represent half of the Reserve Bank Board members (4 or 5 out of 9) while the
Bank of Canada is governed mainly by “central bankers”. Some MPCs have significantly
evolved during the period: in 1999, the British MPC was constituted mainly of central
bankers (4) and academics (3), while in 2006:Q3 it was composed in equal numbers (2) of
academics, central bankers and public economists, all these being completed by a private
economist. In 2008 once more, central bankers (3) and academics (3) dominated the rest of
the council (1 public and 2 private economist). Heterogeneity is also a characteristic feature of
the Swedish MPC.

The second social feature we consider is education, as it is an eminent factor shaping the
general outlook of people and thus also their preferences'’. Similarly to the professional
background, educational attainments were dispatched into five categories: Bachelor
(including LLBs), Master (of both science and arts), MBA, PhD and, finally Professors. A
few comments on this categorization are in order: First, it was decided to distinguish MBA as
a separate category, even if it turns to be the smallest one, because such a specifically
entrepreneurial formation may matter in shaping policy preferences. Second, even if
professorship is not a diploma, this professional title should prove an important capacity to
analyze information and transmit knowledge to different kinds of public, which is important
in modern monetary policymaking. The communication skills of academics can also be an
asset to improve the accountability of the monetary policy and thus increase its effectiveness.

Among the 194 monetary policy makers we surveyed, the biggest part (33%) is represented
by PhD holders, followed by professors (24%), and masters (22%), further completed by a
significantly smaller participation of bachelors (15%) and by the smallest group of MBA
holders (6%). Nevertheless, the important observed evolution during the period relied on the
constantly growing part of professors — mainly at the cost of PhD holders until 2006 - a trend
which was reversed thereafter. Also, the participation of bachelors markedly decreased in the
second half of the period (from 12 out of 70 in 2005:Q4 to 7 out of 76 in 2010:Q4) '°. This
trend is likely to persist, as the bachelors in MPCs are significantly older than other members
and should thus retire sooner (the “average year of birth” is 1940 for all the bachelors).
Moreover, the general and already mentioned trend in monetary policy making is to rely more
and more on academics. These evolutions are illustrated by figure 5.

'S We consider education by degree and not by field (as Dreher et al., 2009, or Gohlmann and Vaubel, 2007, do).
As our sample contains both the diploma and the professional background of committee members, considering
the field of education would have overlapped in many cases with the committee members' experiences, and
would have led to colinearity problems. Moreover, a second argument is that a dominant part of the individuals
in our sample held degrees in economics (about 90%).

' Moreover, five of the bachelors serving in 2006 were at the BJ, two at RBA and one in the British MPC; in
2010 there were 7 Bachelor holders, out of which 4 were at the BJ and three at the RBA.. Another interesting
remark is that the majority of bachelors (18 out of 29) represented the private sector. As such, they were
probably expected to bring into their respective MPC the private economy's point of view.
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4. Results

The results are displayed in two steps: we first discuss the degrees of (in)efficiency and their

Source: authors
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evolution, in particular since the crisis period, before turning to the estimates of the impact the
composition of the MPCs can have on efficiency.

4.1.Efficiency analysis

Efficiency results are displayed, for the whole sample, in figure 6 and their descriptive
statistics appear in table 1. As can be seen from the figure, the distribution is relatively dense.
The frontier is built from four points, three belonging to the Bank of England’s performance,
one to the ECB’s. There are very few extreme (i.e. very inefficient) values, although it can be
noted that the last point too belongs to the BoE.

Figure 6.
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More interesting results come from the cross-country comparison. For that purpose, we
display each central bank’s performance in figure 7. As can be seen, except for the Federal
Reserve and the Bank of England, the distribution of the efficiency estimates does not show
strong dispersion of the efficiency index. Moreover, some central banks clearly show high
average efficiency results. This is in particular the case of the ECB and of the Swiss National
Bank. Another striking feature is that, in the cases of the ECB, the Bank of Japan and the
Bank of Canada, the observations are relatively grouped towards the frontier, even if, as for
the BoJ notably, the frontier is never reached. Worth noting is of course the performance
profiles of the Fed and the Bank of England, who are clearly different from the other central
banks of the sample. The BoE shows at the same time a large frequency of observations at the
frontier, or close to it, and several points dispersed quite far from the frontier. The Fed’s
behavior shows a much larger proportion of its performance indexes quite far from the
frontier.

Table 1: Efficiency scores

Whole ECB BoC Bol RBNZ BoSw SNB BoE FRB RBA

sample

Mean 2.1581 1.4981 2.2859 2.0797 2.5502 2.7900 1.6620 1.6819 2.0847 2.7907
Median 2.0053 1.2247 2.0062 1.9240 2.5479 2.6184 1.5145 1.2679 1.7076 2.5322
Min. 1.00 1.00 1.6067 1.5230 1.8401 2.2367 1.3428 1.0000 1.0636 2.0586
Max. 6.7380  3.6396 4.0689 3.5313 3.6357 4.1343 26113 6.7380 5.1121 4.9807
Standard 0.8578  0.6447 0.6517 0.5103 0.4179 0.5028 0.3683 1.1980 1.0969 0.7180
Error

Variance 0.7358  0.4156 0.4247 0.2604 0.1747 0.2528 0.1356 1.4353 1.2031 0.5155

Interquartile 1.0821  0.5122  0.8948 0.5760 0.6112 0.4872 0.1860 0.5304 0.5398 0.6370

Source: authors.

Of course, our results could be driven by the period we consider, which includes a deep
financial and economic crisis. Hence, we also display the evolution of each central bank’s
performance in figure 8. Figure 8 shows the evolution across the whole period under review
in the top panel, while the bottom panel focuses on the last four years (i.e. the crisis period).
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As can be seen from the top panels of figure 8, some central banks show a relatively flat (i.e. a
relatively constant degree of performance). This is particularly the case of the ECB and of the
Swiss National Bank. On the contrary, some institutions show a more erratic performance, the
Reserve Bank of Australia being a case in point, as well as the Bank of Canada. The New
Zealand case is outstanding, in that the profile is relatively flat, but at a higher level of
inefficiency. As a consequence, the efficiency index of the Reserve Bank of New Zealand is,
on average, superior to the whole sample, but with a lower variance.'’

As revealed by the bottom panels of figure 8, the last four years show a decrease in
inefficiency for all the central banks under review, although the deterioration in stronger for
some than for others. The BoE’s profile is striking, being the central bank that reaches the
highest degree of inefficiency in the sample during the crisis.

The steepest rise, however, is the ECB’s. As this steep rise occurs after the other main central
banks have already started to change their behavior, our results may feed the “too little, too
late” criticism addressed to the ECB (see Gerlach-Kristen, 2005). However, this is
contradicted by the fact that the ECB is also the first to come back to pre-crisis degrees of
efficiency, reaching even lower levels than the other central banks under review. Strikingly,
the UK and US institutions have not reached their pre-crisis levels by end-2010.

'7 All the descriptive statistics are available from the authors upon request.
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Figure 8. Central banks’ performance evolution
(top : 1999 — 2010 ; bottom: 2007 - 2010)
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4.2.The determinants of efficiency

Understanding the sources of the differences in efficiency is the second contribution of this
paper. Standard regression analysis is not the correct procedure to infer the impact of
environment variables on the efficiency scores. It must be noted first that the efficiency score
are bounded above one and so a DEA estimator of the frontier is biased upward by
construction as it envelops the observations. Secondly, the dependent variable is constructed
using all the information on all central banks creating a correlation between the error terms
when this variable is used in a regression. These two characteristics cannot be accounted for
by a standard regression procedure.

The bound at one is accounted for by a truncated regression procedure. The second
problem is more troublesome as it creates a correlation in the error term and the estimator is
biased upward. It is possible to show (Kneip et al. (1998) and Simar and Wilson (2007)) that
the estimator is asymptotically consistent. However, standard small sample inference is no
longer available because the distribution of the regression parameters is not known. and Simar
and Wilson (2007) advocate for bootstrap simulation to obtain small sample distribution,
arguing that it is possibly the only way to achieve meaningful inference.

Knowing that the first step estimator is consistent, the focus is on the second stage
regression, when we try to infer the effect of environment variables on the efficiency
estimates. The procedure to obtain consistent inference is as follows. First, let

6, = @(z,, B) + ¢, (1)
With ¢ a smooth differentiable function and we suppose that ¢(z,, ) = z B . Note that we do

not have 0; but only 9:. = f(x,y) obtained from the envelop of the data calculated in (1). These

estimated efficiencies are correlated in an unknown way by construction (since 0; depends on
all x and y through equation (1)) Then, by assumption (i.e. equation (2)) z; must be correlated
with x; and y; and so the error term in equation (2) must be correlated with z;.

As pointed out by Simar and Wilson (2007), the correlation among the £; and between
the z; and &; do vanish asymptotically, but at a very slow rate. This implies that maximum
likelihood estimates of f in the second stage truncated regression are consistent, but not root-n
consistent. The correlation among the £; does not disappear rapidly enough to allow us to use
conventional inference methods based on the inverse of the information matrix.

We mentioned above that the efficiency estimator is biased downward by construction,
in finite sample although it is asymptotically consistent. Consequently, it would be wise to
correct for the small sample bias before bootstrapping the distribution of the estimated p.
Bootstrap methods can be used to estimate the bias and construct a bias corrected estimator of
0;. This allows us to get a consistent estimate of  using maximum likelihood on the bias
corrected estimates of 6; on the following model:

éi ~@(z,,p) +e (2)

where 0:. is the biased corrected estimate of the efficiency parameter. Correcting for the bias
should improve the performance of the inference procedure in small sample.

The algorithm we have used to account for these problems and solve them is the one
recommended by Simar and Wilson (2007). It is as follows:
1. Use the original data to estimate by DEA the efficiency parameter 8; for all DMU (the

candidates) using equation (1).
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. Use the method of maximum likelihood on the truncated model (2) to obtain estimates
of B and o” denoted § and a2 using only the observations for which 9:. is strictly

greater than one. That is, for £ sample points with £<D where D is the total number of
observations in the sample.
. We use the following sub-procedure to obtain B;=300 sets of bootstrapped efficiencies

forall D DMU, BS1, =4, }' fori=1,...D,
a. For each i=1,..,.D draw g from the left truncated at (1— z,) normal
distribution N(O, &—3)
b. For each i=1,...,D compute 6" =z'f +¢,

c. Setx!=x;and y, =yi(gl ) for all i=1,....D

s

d. Compute é,.* using the program defined in equation (1) by replacing the x and y

by their bootstrapped version obtained in c.
. For each DMU compute the biased corrected estimates of the efficiency parameter
using the original estimates and the bootstrapped version obtained in 3 above using

9:. =0 - bias(él.) where bias(él.) = E(6,) - 6. where we approximate the expectation by
the mean of the bootstrapped efficiencies.

. Use the method of maximum likelihood to estimate the truncated regression of é,- on

z; to obtain the original set of estimator for inference purpose, ﬁ and o2,

. We use the following sub-procedure to obtain B,=2000 sets of bootstrapped

== == 5:
efficiencies for all D DMU, BS2, = {(ﬁ ,,cr::)b} fori=1,...,.D.
b=1

a. For each i=1,....D draw g from the left truncated at ("1—2:.&:) normal

distribution N(O, ;;5).

b. For eachi=1,....D compute 6" =z'f +¢,
c. Use the method of maximum likelihood to estimate the truncated regression of

6" on z; to obtain the original set of estimator for inference purpose, § * and

1

U

7. We use the bootstrap value BS2; for i=1,...,D and the original estimates ,é and o2 to

construct estimated confidence intervals for each element of p and 7.

Building upon on above description of each central bank’s monetary policy committee, in
order to decipher the intricacies hiding behind the efficiency parameter, we have used this
procedure with the following vector of regressors: a constant, the average age of each central
bank’s monetary policy committee, the number of governors, the share of central bankers, the
share of members coming from the public sector, the share of members coming from the
private sector, the share of members from the academia, the share of MBA holders, the
turnover ratio, and a dummy indicating if the central bank has officially adopted an inflation
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targeting regime. In a second set of regressions, we add a dummy variable to control for the
crisis period. Table 2 contains the obtained parameters from the regression, the bottom panel

adding the “crisis era” dummy to the estimations.

Table 2. The determinants of central banks’ efficiency

10% Confidence Interval

5% Confidence Interval

1% Confidence Interval

Variable Parameter Lower Upper Lower Upper Lower Upper

Constant -30.0669*** -58.9857 -20.8995 -61.8417 -17.7536 -67.4643 -9.6831
M Age -0.2666*** -0.5497 -0.1928 -0.5821 -0.1702 -0.6488 -0.1174
N_Gov 0.3236** 0.1401 0.7103 0.0864 0.7500 -0.0375 0.8632
S CB 4.0975 -0.5270 10.8217 -1.7761 11.7366 -4.3099 14.0438
S_PubS 1.3826 -3.0497 5.8556 -4.1083 6.5793 -6.3705 8.3254
S_PrivS 7.8309%** 4.7173 14.8646 3.5969 15.8023 1.3909 17.8064
S Acad -5.6853** -14.3696 -2.0003 -15.7450 -0.9051 -18.2517 1.1100
S MBA -9.8880** -22.8578 -2.9310 -24.7603 -1.0171 -28.9928 2.0047
TURN 3.4184 -0.9799 11.2675 -2.1295 12.5830 -4.7825 14.8927
IT 4.5270%** 4.0695 7.9370 3.7391 8.2341 2.8727 2.8635

Method: Truncated ML with bootstrapped intervals, Likelihood -521.9861, Sigma regression 14.3169. Bootstrap

specification: Bias correction: 300 replications, truncated regression: 3000 replications.

10% Confidence Interval

5% Confidence Interval

1% Confidence Interval

Variable Parameter Lower Upper Lower Upper Lower Upper

Constant | -1.8813 -17.0052 13.2384 -19.7628 15.8225 -24.8531 23.2122
M Age -0.0972 -0.2598 0.0058 -0.2864 0.0270 -0.3354 0.0806
N Gov -0.0421 -0.3061 0.1582 -0.3443 0.2007 -0.4559 0.2789
S CB -7.5082%** -14.3765 -5.2864 -15.3954 -4.3365 -17.1341 -2.6435
S_PubS -5.8852%** -10.9144 -4.5008 -11.5318 -3.6441 -12.8512 -2.6746
S_PrivS -0.9655 -4.9464 2.6046 -5.8238 3.4129 -7.3934 4.7971
S _Acad -8.0850%** -15.4983 -6.5463 -16.3796 -5.7022 -17.8437 -4.0090
S MBA 4.6134 -0.9247 14.7937 -2.2424 16.6497 -4.9984 21.3461
TURN 5.3532%* 2.3573 12.4648 1.7255 13.4489 -0.2637 15.6250
IT 3.5026%*** 2.8539 5.8591 2.5691 6.1254 2.0063 6.6178
Crisis 6.5024*** 6.7094 9.7309 6.3879 9.9946 5.8677 10.5506

Method: Truncated ML with bootstrapped intervals, Likelihood -469.2877, Sigma regression 10.3539. Bootstrap

specification: Bias correction: 300 replications, truncated regression: 3000 replications.

To analyze the results, it has to be remembered that a negative sign means a reduction in
inefficiency, and thus a positive impact on efficiency. From the top panel estimates, it appears
that the mean age of central bankers, the share of academics and of MBA holders all help
managing a central bank towards efficiency.

On the contrary, the number of members of the MPC and the share of members coming from
the private sector reduce the efficiency of the central banks we survey. Interestingly - and
logically given our approach - central banks that have adopted an inflation targeting regime
are less efficient than their counterpart. This is probably due to the fact that they focus their
attention more on inflation stabilization than on output stabilization, a feature that reduces
their global capacity to stabilize the economy. Hence, our results tend to add caution on the

consensus that seem to build gradually towards a general adoption of inflation targets.

The bottom panel reveals a disturbing impact of the crisis: the average age loses its
significance (though not its sign) but the most remarkable result comes from the impact on the
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share of pure central bankers. Central bankers now appear significant, and strongly so, and
improve the degree of efficiency of their central banks. Hence, everything happens as if the
crisis had needed more input from the central bankers’ skills and knowledge than from the
one of academics, a result reminiscent of Mr. Trichet’s words we quoted above. Moreover,
here again, the inflation targeting central banks have been at a disadvantage compared with
their peers whit broader strategies.

5. Conclusion

[To be completed.]
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