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Abstract

This paper studies the predictability of equity mutual fund performance in segmented mar-
kets. Specifically, we use macroeconomic variables to predict the performance of equity funds
in Europe, including Pan-European, country, and sector funds. We find that macro-variables
are useful in locating funds with future outperformance, and that country-specific mutual funds
provide the best opportunities for fund rotation strategies using macroeconomic information.
Specifically, our baseline long-only strategies provide four-factor alphas of 7-12%/year over the
1993-2008 period. Our study provides new evidence on the benefits of local asset managers in
segmented markets, as well as how macroeconomic information can be used to locate and exploit

these benefits.

*We are grateful to Otto Kober of Lipper for generously providing the mutual fund data used in this study. Also,
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statistics on the number of funds domiciled in Europe with European investment objectives.



1 Introduction

A vast literature focuses on the predictability of U.S. and international stock returns using macroe-
conomic variables, such as the short government interest rate or the yield spread between defaultable
and government bonds. For instance, Ferson and Harvey (1993) find that international stock in-
dexes are predictable using macroeconomic indicators as conditioning variables. More strikingly,
Ferson and Harvey (1999) find that broad economic variables explain the cross-sectional variation
in U.S. individual stock returns better than the Fama and French (1993) factors.! Avramov and
Chordia (2006) extend this literature by showing that substantial alphas are derived from choos-
ing individual stocks based on macroeconomic conditioning variables. All of the aforementioned
papers indicate that substantial gains in portfolio choice may be obtained from the use of such
macroeconomic information.

Another literature examines whether asset managers or sell-side analysts are better able to
collect private information on stocks in their geographic area. For instance, Coval and Moskowitz
(1999) find that fund managers are better able to select stocks of firms headquartered close by,
while Cohen, Frazzini, and Malloy (2008) find that fund managers with past educational ties to
corporate managers overweight and outperform in the stocks of those corporations. This literature
suggests that geographic proximity and/or social networks may aid the transfer of private informa-
tion. Further, Sonney (2009) finds that European sell-side analysts with a country specialization
outperform analysts with an industry specialization, suggesting that an understanding of local
product markets is crucial to analyzing stock valuation.

These two seemingly unrelated bodies of research suggest that professional asset managers may
be better able to choose local stocks under certain macroeconomic conditions. For instance, during
the recent financial crisis, we might expect that active UK asset managers would be valuable
because of their superior abilities in the face of large asymmetric information on the value of
banking stocks. On the other hand, during the technology collapse, we might prefer to invest in
active Scandinavian managers due to their special knowledge of telecommunication companies—thus,

helping to sort out which firms might recover most quickly. Hence, a rotation among asset managers

!Ferson and Harvey (1999) show that macroeconomic variables explain the cross-section of stock returns better
than the Fama and French factors even when the loadings on the factors are conditioned on the same macroeconomic
variables. Thus, even conditional Fama and French risk variables cannot capture conditional cross-sectional returns

as well as macroeconomic variables.



with local expertise as macroeconomic conditions evolve may outperform strategies involving either
local expertise or macro indicators alone to choose active managers.

This paper brings these issues to a unique dataset that contains the monthly returns of European-
domiciled equity mutual fund managers over a 20-year period. Specifically, we ask whether an
investor can outperform when she has access to country-specific managers across several developed
European markets, and is allowed to rotate the portfolio allocation among the countries and man-
agers as macroeconomic conditions in Europe evolve. We believe that our paper uniquely addresses
this question, since European stock markets are segmented (although decreasingly so over the past
few years), and since our dataset contains returns for both Pan-European active funds as well
as country-specialized active funds. Specifically, we ask under which conditions a generalist fund
(the Pan-European fund) should be chosen due to its ability to time various countries and sectors
(perhaps itself using macroeconomic information); conversely, we ask when a specialized country
or regional fund should be chosen due to its greater knowledge of industries or stocks in its local
geographic area.

Our paper, in studying the monthly returns for over 4,000 mutual funds having a (developed-
market) European equity focus over the 1988 to 2008 period, covers the recent period of market
integration across Europe. This market integration brings several interesting questions to the
issue of active management. For example, it is natural to wonder whether the reduced frictions
of investing across Europe have decreased the usefulness of country-specific investing skills. And,
we may further wish to know whether active managers that specialize in different country equity
markets exhibit varying skills during different European business cycle conditions. Our study also
has significant economic real-world implications. European funds grew from a little over $3 trillion
during 2000 to nearly $9 trillion during 2007; by the end of 2007, this amounted to nearly three-
quarters of the size of the U.S. mutual fund industry, which, over the same period, grew from
$7 trillion to $12 trillion. Further, there were 35,000 European-domiciled funds by the end of
2007 (Investment Company Institute, 2008), far more than the number of U.S.-domiciled funds,
indicating that the European market is highly fragmented. Clearly, European investors have a
confusing array of decisions to make in choosing their stock portfolio managers, including country
allocations, sector allocations, and specialized vs. generalist European stock managers. Our study
brings a new method of fund selection to bear to the complex problem of mutual fund manager

choice in segmented markets; we illustrate the potential gains from our methodology in European



mutual fund markets.?

Our study also adds evidence to the debate on whether countries or sectors are more segmented
in financial markets in light of the aforementioned integration of European markets. For instance,
Roll (1992) argues that industry structure explains a large portion of country stock index returns,
while Heston and Rouwenhorst (1994) argue that country effects are a stronger influence. Further
evidence is provided by Sonney (2009), who finds that stock analysts who are country specialists
benefit from an informational advantage over sector specialists due to the country analysts’ superior
knowledge about industries and firms that are geographically proximate. In studying the expertise
of country-specific vs. sector-specific asset managers in Europe, we bring fresh evidence to the
more general asset pricing question of country vs. industry.

We focus on the dynamics of active management skills and how an investor might optimally in-
vest in active funds during varying business conditions. Building on recent papers such as Avramov
and Wermers (2006) and Moskowitz (2000), we allow for the possibility of time-varying mutual fund
alphas and betas by active managers in Europe. Following Christopherson, et al. (1998) and Ferson
and Schadt (1996), we model such time-variation using a publicly available set of conditioning state
variables. Thus, one of the major objectives of our study is to explore which, if any, macroeco-
nomic state variables are helpful in identifying funds with superior future skills. The vast majority
of studies that have considered this question have focused on funds with a U.S. equity objective,
but it is clearly important to see if these results generalize to other markets, in part to provide
an out-of-sample test relative to the U.S. results, and in part to see if there are differences in how
the macroeconomic environment affects the performance of funds in a segmented market such as

Europe.

2Despite the economic significance and fragmentation of the European mutual fund industry, European-domiciled
funds remain very much an under-researched area. Some studies have been conducted at the individual country
level—e.g., for funds that invest in the UK, Germany, Italy or France, or some combination of these countries.
One such widely known study is Otten and Bams (2002). However, there is no comprehensive study that has
simultaneously examined the performance of stock funds that invest across Europe (Pan-European funds), funds
that invest in specific countries or regions (e.g., Germany or Scandinavia), and funds that invest in specific sectors
(e.g., telecommunications) over a long time period that includes the integration of European financial markets of the
past ten years. This is an important omission, since investors in any European state find it increasingly easy and
inexpensive to invest in mutual funds incorporated in other countries as a result of this market integration and the

adoption (by many developed European countries) of the common Euro currency.



Moreover, a major contribution of our paper is that we generalize existing models for Bayesian
fund selection by allowing not only for predictability in alphas, factor loadings, and benchmark
returns, but also by considering both integrated market models, which assume a single common
European equity risk factor, and (building on Bekaert and Harvey, 1995) partially segmented models
that allow both pan-European and individual European country risk factors to affect country mutual
fund returns. We do so in a unified framework that nests many existing models as special cases.
This part of our analysis takes advantage of a unique aspect of our study—our dataset has funds
categorized by country investment objectives.

We first construct European factors to represent the broad stock market within each devel-
oped country, and Pan-European size, book-to-market, and momentum risk factors for stocks.
Then, we document the average performance of European mutual funds over our time period using
these benchmarks. Our findings are similar to those of many studies of U.S. mutual funds (e.g.,
Carhart, 1997 and Wermers, 2000). Specifically, the median one-factor and four-factor alphas are
-0.84% /year and -0.24% /year, respectively. This finding indicates that our benchmarks successfully
control for common variation in European equity mutual fund returns.

We next move to our main contribution, which is to determine whether a European investor can
actively select Pan-European, regional, and sector funds with persistent performance, relative to
our European risk factors, and to identify if and how macroeconomic information helps to improve
the selection of these funds in a segmented market environment. Given the modest costs of trading
most open-ended mutual funds, such a strategy would be attractive to many investors in European
funds if it is successful. By including funds whose investment objectives focus on a particular
region or sector, as well as funds that invest in the entire European region, we allow our strategies
to generate abnormal returns by timing countries or sectors, or by identifying funds with superior
security selection within each of these investment objective categories. Thus, we can determine
whether specialist country or sector funds, during certain phases of the business cycle, outperform
generalist funds that invest more broadly across countries and sectors in Europe. Further, our
models determine which macroeconomic factors seem to be most useful in identifying superior
European mutual funds.

Following recent work in the mutual fund literature (e.g., Pastor and Stambaugh, 2002a,b), we
study European mutual fund choice through the lenses of four different types of Bayesian investors.

These four types have differing prior views of (1) the ability of mutual funds to generate abnormal



returns, and (2) whether alphas and betas of funds are time-varying. The investment performance
of these four types are compared with the performance of a dogmatic investor who does not believe
that funds can generate abnormal performance (alpha), relative to the CAPM.

Our main empirical findings are as follows. First, we find that a range of financial and macroe-
conomic variables prove helpful in selecting funds that are capable of generating future alphas.
In particular, we find evidence that a number of investment strategies (that use macroeconomic
variables to predict fund returns) generate alphas from 4-8%/year (after fund-level trading costs
and fees, except for load fees), when measured with a single-factor model, and from 7-12%/year
with a four-factor model that controls for fund exposures to size, book-to-market, and momentum
(Carhart, 1997). These results are generated by an out-of-sample exercise in which investors use
the first five years of our sample (1988-1992) to obtain initial model parameter estimates, then re-
vise their prior beliefs recursively through time as new data arrive, using Bayesian updating rules.
Moreover, the results are robust to the choice of sample period, and hold in separate out-of-sample
portfolio selection tests conducted over the periods 1993-2000 and 2001-2008.

For investor types believing that active managers may be able to generate abnormal returns, we
also find that the ability to identify superior performing funds is improved by considering market
segmentation effects. Our baseline analysis, which constrains the portfolio weight of each fund to
a maximum 10% of the strategy portfolio, finds CAPM alpha enhancements of 2-5% per year from
using macroeconomic state variables to choose funds, while allowing for segmentation in market
risk factors generally leads to improvements of 0.5-2% per year.

These baseline results assume a standard set of macroeconomic state variables previously used
to analyze U.S. mutual fund return predictability by Avramov and Wermers (2006)-the dividend
yield, default spread, short-term interest rate, and term spread. We find that these variables
prove valuable in selecting funds with superior performance in Europe, giving them important
out-of-sample credibility. Interestingly, we find that some additional variables, such as growth in
industrial production, inflation, or a proxy for stock market volatility, are useful in identifying
funds with superior performance. The predictive success of these additional macro variables is
consistent with their documented power in predicting market returns over historical periods prior
to most of our time series by Fama and Schwert (1981) (inflation), Pesaran and Timmermann

(1995) (industrial production), and Welch and Goyal (2008) (volatility).3

30ur finding that a different set of macroeconomic variables forecast mutual fund performance in a segmented



To better understand the sources of outperformance, we undertake an attribution analysis that
decomposes investor returns into that from (1) the selection of Pan-European funds, (2) the se-
lection of country funds, (3) the selection of sector funds, and (4) the timing of country weights
implied by the selection of country funds. This analysis shows that the superior returns associated
with the macroeconomic-driven strategies arise from the last three sources of performance, and not
from choosing Pan-European funds. These Pan-European funds, while providing lower-cost diver-
sification, do not exhibit exploitable alphas, either time-varying or unconditional.* As such, our
study adds weight to the conjecture that European markets have a stronger country segmentation
than industry segmentation—similar to the findings for sell-side analysts of Sonney (2009).

We adopt a Bayesian approach in our paper, so the choice of investor priors is an issue. We
find that investors do best when they allow the data to largely determine the parameters that they
use in their portfolio analysis, that is, when we designate diffuse priors. Further, by evaluating the
impact of different beliefs for different investor-types, and different assumptions regarding market
integration or segmentation, we show that macroeconomic information and partial segmentation
both play important roles in allowing investors to generate significant outperformance.® Indeed,
while a large part of the improved performance against a CAPM benchmark comes from a fixed
(constant) alpha component, modeling time-varying alphas substantially helps to improve perfor-
mance from country fund selection and from timing country weights.

In addition to identifying funds with superior performance, our model proves capable in iden-
tifying funds with inferior performance, that is, funds least likely to hold outperforming stocks.
Thus, a self-financing long-short strategy adds further to the performance of a long-only strategy,
while controlling the exposure to systematic risk factors. This finding indicates that mimicking

the portfolio holdings of European funds, where securities held by inferior funds are shorted, may

market—Europe-relative to the U.S., presents a new and intriguing question for future research on conditional asset
pricing. We also note that results for all macro variables that we considered are included in this paper. We did not

selectively include results based on the success of the particular macro variable.
4Although macro variables do not appear to be particularly successful in timing passive country equity markets,

they do perform an important role in finding which country-specific active funds are most likely to generate alpha
under current economic conditions. Thus, our models do perform well in timing countries with the most promising

active managers.
SIndeed, there is a substitution effect between our country-specific risk factors (used in the segmented models)

and our macroeconomic variables. That is, macroeconomic variables show a lower impact (although still significant)

when we use a model with both Pan-European and country-specific market risk-factors.



outperform our basic long-only fund-level strategy (depending on stock trading costs, as well as
the impact of the delay in public availability of fund holdings information—which may be longer in
Europe than in the U.S.). We leave this issue as a promising avenue for further research.

To summarize, our study provides the first evidence of the value of specialized regional skills
by active fund managers in segmented markets. Further, we show that these specialized skills are
time-varying, and are best captured through the use of macroeconomic variables. And, to answer
our earlier question, country funds continue to be important to capture time-varying alpha, even
with the reduced frictions of investing across Europe during the latter part of our sample.

Our paper proceeds as follows. Section 2 reviews our data, and describes the economic state
variables used in the study. Section 3 reviews the investor types considered in our study, and
provides details on the methodology. Section 4 presents the main empirical results, while Section 5
provides a robustness analysis. Finally, Section 6 concludes. Details on data sources are provided

in an appendix.

2 Data

This section describes our data on European-domiciled equity mutual funds in addition to the

macroeconomic state variables used in the analysis.

2.1 Mutual fund data

Our data is from Lipper, and consists of monthly returns with dividends reinvested at the end of the
day that they are paid on European-domiciled equity mutual funds with a European investment fo-
cus (either Pan-European or country /region/sector specific) over the period June 1988 to February
2008, a total of 237 monthly observations. These returns are net of fees and trading costs, i.e., these
are returns actually experienced by investors in the funds (ignoring any load charges). The sample
includes funds that were alive at the end of the sample, as well as non-surviving funds—about 15%
of the funds were discontinued during our sample. We include actively managed funds as well as
specialist funds with a more passive investment objective (e.g., exchange-traded funds based on an
index).

Table 1 lists the number of funds at five-year intervals by investment objective. The number of

funds in our sample rose sharply from just over 200 in 1988 to 4,200 at the end of the sample, at



least doubling during each of the first three five-year periods. A similar, if less pronounced, pattern
has been observed in the U.S. fund industry.

Funds with a country or regional investment objective are shown in section II of Table 1. In
particular, there were 3,936 such funds in 2008, compared with only 264 sector funds. By far, the
largest group of regional funds is Pan-European funds—these are funds that are allowed to invest
across all the developed European stock markets. The number of Pan-European funds increases
faster than any other category, comprising more than half of the total number of funds in our
sample by 2008.% Important country- or region-specific funds include the UK (625 funds in 2008),
Scandinavia (314), and France (275).

Our database contains relatively few European sector funds (shown in section 3)-only 264 by
2008. Among these, only Real Estate, Banks and Financial, Information Technology, and Cyclical
Goods and Services have 20 or more funds in 2008. Interestingly, with the exception of real estate
funds, there are very few funds that specialize in particular European sectors prior to 2003.

It is worth noting that the division between sector funds and country funds is less clear-cut
than may first seem the case. Indeed, some of the smaller European stock markets are dominated
by a few firms and one or two sectors (e.g., Nokia in the Finnish stock market). Thus, investors
likely used country funds to invest in certain industries during earlier periods of our time-series.

We do not have data on many of the individual funds’ expenses and fees, particularly during
the early part of the sample. However, for the last decade or so, we do have this data on a sizeable
fraction of the funds. In Panel B of Table 1, we show that the average expenses and fees have been
quite stable over the period from 1998-2008, and have ranged between 1.4% and 1.6% per annum.
Although our sample includes low-fee passive funds, it is still evident that fees on European funds

exceed those in the U.S. during the later years, on average.

2.2 State variables and risk factors

We control for risk exposures in measuring the funds’ ability to outperform following the four

factor approach advocated by Carhart (1997). It is something of a challenge to determine the

5These Pan-European funds often tend to have specialized investment objectives similar to many U.S. mutual
funds—such as growth, high dividend, or small capitalization. An further examination of the fund names indicates
that Pan-European funds, in general, do not appear to specialize along industry or broad sector lines (which would

imply a particular regional focus, such as telecom stocks in Scandinavia).



proper benchmarks to use in Europe, as markets have become more integrated over the 20 years
that we study. However, we start with a Pan-European four-factor model. The four factors include
a market risk factor, measured by the MSCI Europe total return index minus the 1-Month Euribor
short rate, a size factor (small minus big, or SMB) which captures the difference between returns
on the Europe STOXX Small Cap Return Index and the Europe STOXX Large Cap Return Index;
a value factor (high minus low, or HML) computed as the difference between European value and
growth portfolios. Finally, our momentum factor is constructed from the following month return
difference between the six top and six bottom 12-month lagged return sectors (out of a total of 18
sectors) from the Dow Jones STOXX 600 Super Sector Indices.” For comparison, we also analyze
results (but do not construct strategies) using a more conventional single-factor approach that only
includes the market factor.®

Recognizing that European equity markets were somewhat segmented over at least part of our
time period, we also employ some augmented models in our analysis. Specifically, we add, to
the four-factor model above, country-specific market indexes in some of our analysis to country-
focused funds. For instance, when we turn to such models, a UK fund will have, in addition to the
Pan-European factors, a UK market index in a five-factor model.”

Recent studies suggest that funds’ ability to generate alpha varies over time, in a way that
can be predicted with macroeconomic state variables. Moreover, fund exposures to risk factors
may also be state- and time-dependent.'® To capture such effects we consider the following state
variables. First, we use the slope of the term structure of interest rates, measured as the difference
between the yield on a 10-year Euro area government bond and the 1-month Euribor rate. Second,

we consider the dividend yield for a portfolio of European stocks.!! Third, we use the default

"This follows the Moskowitz and Grinblatt (1998) evidence in the U.S. that industry momentum is stronger than

individual stock momentum.
8Further details on the data sources and construction of these variables are provided in the appendix.
90ur country specific market factors use the Euribor short rate as a proxy for the local riskfree rate, since local

rates are not available for some countries for the majority of the time-period of our study.
Mamaysky et al. (2007) use a time-varying coefficient model to capture time-varying alphas, while Kosowski

(2006) uses a regime-switching model of alphas. Ferson and Schadt (1996), Christopherson et al. (1998), and Lynch
and Wachter (2007) model alphas and/or betas as functions of observable state variables. Avramov and Wermers
(2006) find that such macroeconomic state variables are useful in identifying time-varying skill among mutual fund

managers.
1 The monthly dividend yield for Europe, obtained from the Global Financial Database, is based on large capital-

ization stocks in each country that represent about 75% of the capitalization of that market. Dividend data are based



spread on European bonds, calculated as the difference between the yields on corporate bonds and
yields on government debt. Fourth, we consider the level of the short risk-free rate, measured as
the 1-month Euribor. Similar variables defined for the U.S. have been widely used in the literature
on time-varying investment opportunities (e.g., Ferson and Harvey, 1999) and play a key role in
the study of U.S. mutual funds by Ferson and Schadt (1996) and Avramov and Wermers (2006).
We note that, while several studies use the above-mentioned macro variables in the U.S., the
macro variables that best predict asset returns in Europe are less known, and may be different.
Therefore, in addition to the above list, we also consider a set of new macroeconomic variables, all
motivated by past research. First, we use the level of volatility in the stock market (Welch and
Goyal, 2008), measured as the change in the VDAX index for the German stock market. We also use
the level of inflation, measured as the year-over-year change in the European Consumer Price Index
(Fama and Schwert, 1981), the 12-month change in the level of industrial production (Pesaran and
Timmermann, 1995), and the change in the economic sentiment indicator obtained from opinion
surveys conducted by the European Central Bank (David and Veronesi, 2009). We also explore
the effect of a new currency risk factor which tracks the importance of local currency volatility,
measured against parity rates such as the ECU prior to year 2000 and the Euro thereafter, and
weighted by each local currency’s equity market share. This currency factor is especially useful for
separating currency returns from local returns measured in the numeraire currency (ECU) during
the early part of our sample period, when currency markets were more segmented across countries.
In the benchmark analysis, we use European as opposed to country-specific state variables.
This is dictated by our desire to keep the number of state variables limited. However, as mentioned
above, the correct macro variables to use in such a partially segmented market is not clear from prior
research. Thus, in a subsequent analysis, we also consider country-specific macro state variables.
Data sources as well as a brief characterization of the properties of the key state variables used in

the study are provided in the appendix.

upon the dividends reported for the trailing twelve months, when the dividends are known by the market. Fourth
quarter dividends, for example, are generally not reported until February, and only at this point are fourth quarter

dividends included in the dividend yield calculations.
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3 Methodology

This section first presents the model for capturing skills among mutual fund managers, then contin-
ues to describe the different investor types characterized by their prior beliefs concerning manager
skills. Finally, we explain how we account for market segmentation in the context of our models.

3.1 Dynamic Return Generating Process

The general return generating model for our sample of mutual funds takes the following form:

/ / / /
it =0 + 21 + BioaTa,e + BiosTst + Bin (TBy @ zi—1) + €4y (1)
Tt

rgzt
— / )
=0, + it

TSt

| "Bt @21 |

for 0; = (o &y Bloa Blos Bh)s e = (1 z;_1), and €;4 ~ N(0,02). Here, r;; is the month-¢ return
on mutual fund 7, measured in excess of the risk-free rate, and z;_1 is a set of m state variables
known to investors at time ¢ — 1, used to measure the state of the economy. We split the vector
denoting the excess returns for our set of k zero-cost benchmarks, rg;, into a set of kg globally
integrated benchmarks, denoted rg, and kg locally segmented (country) benchmarks, denoted
TSt

The coefficient parameter a;g represents a constant abnormal return due to individual fund
manager skill, net of expenses, while a;; captures the sensitivity (predictability) of individual
manager skill with respect to lagged business cycle variables, z;_1. The risk factor loadings, 8;9, are
separated into integrated (B;0c) and locally segmented (B;0s) loadings, and represent the constant
components of fund risk exposures. Moreover, 3;1 measures the degree to which fund risk exposures
vary predictably with business cycle variables. In our tests to come shortly, we focus on models
where we assume (;; = 0 with respect to local market factors (but not with respect to the MSCI
Europe index) in our segmented models (to preserve degrees-of-freedom). Finally, ;¢ is a fund-
specific return component that is assumed to be uncorrelated across funds and over time, as well
as being normally distributed with mean zero and standard deviation o;.

The risk factors are assumed to follow a simple autoregressive process with predictability in

11



benchmark returns characterized by the matrix Ag:

Tar | _
=rp;=ap+Apz-1+epy. (2)
T's¢

The state variables, many of which are quite persistent, also follow an autoregressive process:
z=az+ Az 1+ €y (3)

Finally, the innovations ep; and €.; are assumed to be independently and normally distributed

over time, and mutually independent of ¢; ;.

3.2 Incorporating Restrictions and Beliefs from Asset Pricing Models

Given the linear return generating process, (1) - (3), the Bayesian framework provides a flexible
approach to modeling the implications of asset pricing models either through dogmatic restrictions
on parameter values, prior beliefs on those parameter values, or some combination of the two. All
of our investor models incorporate informative investor beliefs that some linear combination of the
parameters governing the return generating process is centered at a given value. Frequently, these
priors relate information solely about an individual parameter, but we can also consider priors
that relate information in the form of cross-parameter restrictions. For example, an investor may
hold conditional beliefs that the total contribution of macroeconomic predictability to a fund’s
expected return, o/;z 1, has mean zero and standard deviation o,. By analyzing this general
case, we provide a unifying framework for characterizing predictive expected returns, variances,
and covariances for portfolio selection.

We often want to explicitly restrict parameters, a priori, on theoretical grounds to limit the
effects of estimation error on our posterior moments.'? We can incorporate such restrictions within
a natural conjugate framework as the limit of conditional normal-gamma prior beliefs. Recalling

that m is the number of macro or state variables and k is the number of benchmarks, there are

12Tn practice, when implementing restrictions on the coefficient for a single variable, it is often best to simply
remove those variables from the set of regressors. This is especially important if the number of observations may be
less than the total number of regressors resulting in an unidentified regression. For instance, if the model contains 4
macro factors, 4 benchmarks, and 11 country indices, it would involve a total of 80 regressors. If we have less than
80 observations, the likelihood would imply zero idiosyncratic variance, no variance for coefficient estimates, and so

consequently, the Bayesian restrictions would not take hold.
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14+m+ k+ km parameters in (1), so we can represent d dogmatic restrictions on these parameters
by forming the d x (1 +m + k + km) matrix, Fg. Denoting a d x d matrix of zeros by 0(4xq), we

then express our prior beliefs in the context of the standard Normal-Gamma model:

Frbilo? ~ N (0,020(rup)); 072 ~G (s741). (4)

(2

We specify the gamma-distributed beliefs on the conditioning idiosyncratic variance as diffuse so
that s is any constant with degrees of freedom t= 0.

In cases where we do not wish to dogmatically impose the restrictions implied by asset pricing
models, we can incorporate the implications of those models through a set of p informative priors.

This can again be done through the the p x (1 +m + k + km) matrix, Fr:

F19z|O-rL2NN(fI,Zao-ZQQ), 0'72NG(§_1;£)7 (5)

(2

where € reflects the tightness of the prior beliefs. Of particular interest will be investor priors with
regard to the components of manager skill, a0 + af;2;—1, in the return equation, (1). We'll often
refer to the prior standard deviation for these beliefs as 0,. This parameter measures how strong
an investor’s views are concerning the possibility that managers have the ability to consistently
outperform, with smaller values indicating increasing skepticism about manager skills.

To complete the characterization of investors’ beliefs, we augment the linear combinations of
parameters for which we have dogmatic restrictions or informative priors with additional uninfor-
mative priors over independent linear combinations of parameters to span the parameter space. We
do this through a set of uninformative priors, Fy;, so that the complete set of priors is represented

by the following (1 4+m + k + km) x (1 +m + k + km) matrix, F, and the parameters f, ®:

Fr O(ax1)
F=1F |; fi= fri .
Fy O +m+k+km—d—p)
Otaxa) 0 0
FOjlof ~ lim N | fiof | 0 Q 0 =N (fi,07®). (6)
0 0 clarmiktkm—d—p)

The matrix Fyy can take any form, as long as the partitioned matrix F has full rank, |F| > 0.
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To facilitate characterizing posterior expectations using standard updating formulae, it is con-

venient to express the priors in the form:
Oilo} ~ N (0, 07V) - (7)

where 6, is the prior expectation for §; and UZ-QK is the variance covariance matrix for prior beliefs.
This prior can be constructed from the representation of beliefs in equation (6) by observing that,

for any non-singular matrix F,
F@ﬂa? ~ N (FQ, J?F'Kﬁ") .

Hence, to translate the beliefs from equation 6 into a natural conjugate specification, define

(0;,V) so that:

F;=f;|F|>0=0,=F'f, (8)

0FVF =g?® =V = F 'oF !, 9)

where the implied equalities require non-singularity of F'. This transformation projects our prior

beliefs onto the parameter space:

2t (10)

7

0;|0? ~ N (F_IL,UZZF_IQF'_1> ;0 i~ G (s

With these transformed priors in place, the updating process is straightforward as we next show.

3.3 Posterior Distribution for Fund Return Generating Process

The prior specification from the previous section is completely standard, allowing us to express
the posterior expectation for factor loadings in closed form. Using superscript bars to indicate

posteriors, subscript bars to denote priors, and “hats” to denote least-squares estimates, we have:

0;,0;%|D ~ NG (0;, V4,57, t; + t), (11)

7

0, = (FQ'F + GG, (GgGiéi - FQ_lF’F_lL,> (12)

1

Vi=(FQ'F' +GG;)~ (13)

(t; +1)57 = ts® + ;5% + (éi — F*1L>, [F*QF’*1 + (G;Gi)’l} (é,» — F*lL)
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Q' = lim 0 01! 0 ) (14)
0 0 O(tktmtkm—a)

where D = {r;;,75;, zr—1}._; is the history of the observed data. Gj is the t; x (1 +m + k + km)

matrix of explanatory variables in the right hand side of the return generating process in equation

(1) corresponding to the ¢; periods in which r;; is observed, in information set D. The vector r;

denotes this sample of returns so that the least squares estimate of 0; is simply 0; = (GLGy) LGy,

and s2 = t;l(ri - Gg@})’ (r; — G;éz) We maintain an uninformative prior for o; so that, as before,

s is any constant and ¢t = 0.3

3.4 Predictive Moments for Portfolio Selection

Given the posterior distribution for the parameters governing the return generating process, we
can now state the predictive expectations and variance-covariance matrix for the return generating
process. These are similar to, but generalize, the results in Avramov and Wermers (2006), equations

(14) and (15), though expressed in a somewhat more compact notation:

E[ry|Di—1]) = a0+ arze—1 + BoAlFﬂ?tﬂ + B1 (Ig ® zi—1) AlFxtfl

=ag+ a1z 1 + By Apas_1, (15)

V[ri D] = (14 6-1) B BBy + Wi, (16)

Here, A", = [@p Ap| represents least squares estimates of the VAR, parameters in equation (2).
Denoting the time-series average of the macro-variables in D;_1 by Z, the remaining variables are

defined as:

1 N
01 = -1 {1 + (2¢—1 — 2) Vz_l (2t-1 — 5)}
1 t—1
¥ . - - 3 /
V. = ; (2r-1—2) (271 — 2)

) compute the variance-covariance matrix requires that Fr is orthogonal to F; and Fy, otherwise Vi ! will
have arbitrarily large off-diagonal elements. The leading specification of Fr, though, is one that restricts individual
parameters to be equal to zero. Then the posterior variance and all related covariances for these restricted parameters

will be zero.
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3.5 Investor Models for Manager Skill and Segmentation

Five investor types are considered throughout the paper. These types differ in their beliefs about
the parameters in equation (1) of the fund return generating process. Recall that this model allows
for constant (non time-varying) manager skills, a;, excess returns from stock selection based
on macroeconomic conditions, 04;7127&71, and excess returns from factor loadings that vary with
macroeconomic conditions, 5 (rp ® z—1).

The most restrictive view is held by the dogmatist CAPM investor, who believes that no fund
manager has skill, time-varying or constant, and that neither benchmark returns nor benchmark
factor loadings are predictable. This investor type’s beliefs can, therefore, be represented as ;0 =
0, ;1 = 0, Bi1 = 0, and Ap = 0. A slightly less restrictive view that allows for non time-
varying manager skill, but precludes predictability in the return generating process, is held by
our Bayesian CAPM, or BCAPM, investor. This investor’s beliefs are modeled after Pastor and
Stambaugh (2002a,b), where the investor holds a prior belief that the average actively managed fund
underperforms by the level of the expense ratio. This investor type’s beliefs maintain the restrictions
aj1 =0, Bi1 =0, and Ag = 0, and introduce the informative prior oy o ~ N (— exp;, ai), where
exp; is one-twelfth of fund 4’s annual expense ratio. o2 is the uncertainty of the investor in his
prior, which determines the weight the investor will give to this prior, relative to the data.

The Bayesian Skeptical Macro-Alpha, or BSMA, investor-type allows for manager skill and

predictability, but is skeptical of the total contribution of skill to a fund’s return, and does not

1Since the CAPM investor dogmatically does not allow for the possibility of benchmark predictability, the contri-

bution of macro-factor deviation from its mean to the variance in the benchmark expected return is removed from

1

the predictive variance of fund returns, so that 75,capm =t — 1 and 6i—1,capm = 775-
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believe risk factor loadings vary with macroeconomic conditions. This investor only restricts 3; 1 =
0, allows Ap to be unrestricted, and introduces a conditional prior restricting the total manager
skill generated either through constant or time-varying (predictable) skill, which can be represented
as ag 0 + a;lzt,l ~ N (0, 03).

Allowing for predictability in manager skill and benchmark returns, the Bayesian Agnostic
Macro Alpha, or BAMA, investor-type maintains an informative belief about a fund manager’s
constant skill and dogmatically believes fund factor loadings are not predictable. Like the BSMA
investor, the BAMA investor restricts ;1 = 0, but, in addition to allowing Ap to be unrestricted,
the BAMA investor brings diffuse priors to «; 1, letting the data completely determine her beliefs
about time-varying skills. The BAMA investor’s informative prior restricting constant manager
skills is represented identically to the BCAPM prior: a; 9 ~ N (— exp;, Jg).

Still less restrictive beliefs are held by the Bayesian Agnostic Macro Alpha with predictable
market factor loadings (BAMAP) investor. The BAMAP investor allows the fund manager to have
predictable market factor loadings, but maintains the belief that the k-1 other benchmark factor
loadings are not predictable, so that the entries in ;1 corresponding to the interactions between
the macro factors and the non-market benchmark entries are restricted to be zero.'® As with the
BAMA investor, the BAMAP investor places no restrictions on «; 1, and maintains the prior belief
oo~ N (— expi,ai).

Our five investor types are summarized in the following table:

Pricing Benchmark Factor Manager

Models Risk Premia Loadings Skill Prior Belief Restrictions
CAPM | Not Predictable | Constant None ap; =0;01;=0; 81, =0, Ag =0
BCAPM | Not Predictable | Constant | Not Predictable ajo~ N (— exp;, ai);

ar; =0; 81, =0, Ap =0

BSMA Predictable Constant Predictable Qi+ a;lzt_l ~ N (0, ai); B1i=0

BAMA Predictable Constant Predictable ajo~ N (— exp;, Jg); B1i=0
Predictable ajo~ N (— exp;, 0(21)
BAMAP Predictable Market Predictable B1,i,; = 0 if B1,4; does not
Loading correspond to the market factor

5 Allowing for predictability of non-market risk factors, while interesting, greatly adds to the complexity of the

model and its use of degrees-of-freedom.
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In short, going from the orthodox CAPM investor-type to the BCAPM investor-type means al-
lowing managers to have constant skills. Moving from BCAPM through BSMA to BAMA investors
means allowing for manager skills that are time-varying and related to the macroeconomic state
variables. Finally, going from BAMA to BAMAP investors means further allowing for time-varying

factor loadings.

3.6 Market Segmentation

In each of the five investor models above, we also maintain the restriction implied by capital market
integration that segmented benchmarks do not contribute to individual fund returns. That is, we
restrict B;0s = 0. In addition to these integrated market-models, we include a partially segmented
market model for each investor type, labeled CAPM-S, BCAPM-S, and so forth. In the segmented
market models, we impose the restriction that a fund’s returns are generated by the integrated
market benchmarks in addition to a local market benchmark (total stock market risk-factor only),
but not by market benchmarks for other (non-local) countries. For example, a German-focused
fund would have the MSCI Europe factor, the SMB, HML, and UMD factors (for Europe), and a
German stock market factor (the MSCI Germany index). This approach closely follows the setup in
Bekaert and Harvey (1995), and allows for “partial segmentation,” since both the integrated market
index and the relevant country index affect returns. This choice is dictated by the fact that we
would, at most, expect partial segmentation for the European markets, which become increasingly

integrated during our sample period.

4 Empirical Results

This section discusses the empirical results obtained from using the various investor models from
the previous section to form portfolios of European equity mutual funds. We first describe the effect
on portfolio performance of allowing for manager skill, followed by an analysis of the importance
of considering information on macroeconomic state variables. Finally, we turn to the importance

of market segmentation.
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4.1 Historic Return Performance

Table 2 reports the raw return performance as well as the risk-adjusted return performance mea-
sured for the full sample and for various subsamples. Panel A lists performance results for the
equal-weighted universe of funds in our sample and the benchmark MSCI Europe index. Over
the full twenty-year sample, 1988-2008, the equal-weighted portfolio of funds returned 10.19% per
annum, 86 basis points below the benchmark which returned 11.05% per annum. This negative
average return performance conceals substantial variations in the returns from active management
across sub-samples. Prior to 1998, on average, our sample of mutual funds out-performed the
benchmark by 400-500 basis points per annum, while they under-performed the index by 200-400
basis points per annum in the 10-year period that followed.

These numbers refer to raw return performance. It is more relevant to consider risk-adjusted
performance, as measured by the single-factor and four-factor alphas reported in panels B and
C. In the case of the single-factor model, we observe underperformance, both on average and
for the median fund. The average underperformance during the sample was -36 basis points per
annum. This number does not convey the large differences in alpha performance during the five-
year subperiods, however. For example, during the five-year period from 1988-1992, the average
single-factor alpha was negative, at -4.68%, while, conversely, the mean alpha was positive at 1.20%
during the five-year period from 1999-2003.

Turning to the results for the four-factor model, the median fund generated an alpha of -24 basis
points per annum, while the equal-weighted alpha was 36 basis points per annum. Interestingly,
this underperformance is similar to the U.S. equity fund underperformance over the 1980-2006
period, as documented by Barras, Scaillet, and Wermers (2010). Note that the four-factor alpha
is unusually high during 1993-1998, relative to the CAPM alpha. During this period, the funds,
in aggregate, overweighted small- and mid-cap stocks, relative to the value-weighted MSCI Barra
market benchmark.'® While these stocks underperformed in general, the funds apparently were
successful in choosing stocks within those segments that outperformed their cohorts.

The results indicate that survivorship bias is not overly important in our sample. To further

explore this point, we also report quantiles for the alpha distribution. If survivorship bias was

Y6MSCI announced on December 10, 2000 that it would adjust its equity indices using free float adjusted market

capitalization weights.
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a key concern, we would expect the mass in the left-tail quantiles of the histogram to be much
smaller than those observed in the right tails (as under-performing funds are dropped if there is
survival-bias in the sample). This is not what we observe. In fact, the cross-sectional distribution
of single-factor alphas, which arguably is the most relevant comparison, is reasonably symmetric
in the full sample, and highly left-skewed in the two five-year periods, 1988-1992 and 1993-1998.

We conclude from these historical, in-sample performance results that, although the average
fund underperformed both on a raw return basis and also on a risk-adjusted basis, many funds were
able, ex-post, to generate large and positive alphas. From the perspective of an active investor,
however, the key question is whether such funds could have been identified ex-ante, and selected
as part of a portfolio strategy to produce performance superior to that available from passive
investment strategies. Based on the dynamic features of performance of the fund universe generally,
a conditional framework provides an appealing mechanism with which to investigate this question.
We address this issue in the next section.

To get a sense of variations in the average performance of funds in our universe, Figure 1
presents the cross-sectional average conditional expectations of excess returns as well as alphas,
using the four models discussed in the previous section that allow for fund manager skill. At each
point in time, these plots reveal how difficult it is for our model to identify funds with superior
performance—the lower the average alpha, the narrower the set of funds with positive alphas will
tend to be.

The plots highlight some interesting differences in the expected returns from the point-of-view
of each of our investor models. Looking at the BCAPM model in Panel (a), we see no dynamic
features (outside of the learning process) that causes the investor to update their posterior about
individual fund (non-time-varying) alphas as new data arrives. The BSMA model in Panel (b)
implements a conditional prior on total manager skill that allows for substantial time-variation in
the components generating alpha, while shrinking the total alpha available to the fund manager.
As such, the BSMA perspective allows for large swings in the proportion of alpha generated by
constant vs. time-varying manager skill, but restrains the combined alpha contribution to expected
returns so that the total alpha is relatively stable.

The BAMA investor model in Panel (c) further relaxes restrictions on the dynamic features of
the model, restricting only the degree to which non-time-varying manager skill contributes to fund

return performance. In this way, the ag contribution to expected returns is rather stable and rela-
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tively small, with the majority of dynamic return features driven by variation in the macroeconomic
state variables, which drive manager selection without the constraint of a restrictive prior. Lastly,
the BAMAP investor model in Panel (d) allows for a dynamic factor loading on the market bench-
mark return, introducing another dynamic feature to the model’s expected returns. Note the large
amount of volatility in benchmark-derived expected returns, which is due to the low predictability
of benchmark returns relative to the alpha component.

One trend across these graphs is a decline in expected returns and, in particular, manager
outperformance over the sample period. This feature is consistent with the recent findings of Barras,
Scaillet, and Wermers (2010). Importantly, the degrading alphas are mainly due to decreases in
the ability of fund managers to generate “all-weather” (non-time-varying) alphas as time-varying

alphas continue to generate opportunities for alpha during the later years of the time period.

4.2 Portfolio Performance

We next turn to our five investor types that are described in the prior section, CAPM, BCAPM,
BSMA, BAMA, and BAMAP. Recall that CAPM allows no active management skills (the “dog-
matist” ), while BCAPM, BSMA, BAMA, and BAMAP allow active management skills. BSMA,
BAMA, and BAMAP allow macroeconomic variables to influence management skills with succes-
sively looser priors, and BAMAP also allows macro variables to influence risk factor loadings and
excess returns. We are interested in determining whether macroeconomic variables can improve the
selection of fund managers, i.e., whether BSMA, BAMA, and BAMAP exhibit higher performance
than the other strategies.

To address the out-of-sample portfolio performance of these investor types, we follow Avramov
and Wermers (2006) and assume that investors are endowed with a mean-variance utility function
defined over terminal wealth:

be

UWi, Rpii1,a6,bt) = ar + WiRp 111 — QWtZRzz),tﬂ, (17)

where W; is the wealth at time ¢, R, ;41 is one plus the portfolio return, and b; characterizes the
investor’s absolute risk aversion. As shown by Avramov and Wermers, this is equivalent to choosing

the optimal portfolio weights, w;, as the solution to

w; = arg Hﬁx {wé,ut — (1 = bWy) /bWy — rft)_lwé[Et + ,ut,u;]wt/Q} , (18)
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where pq,d; are the mean returns and the covariance matrix, both obtained from the posterior
predictive distribution of mutual fund returns.

Table 3 reports performance results for an expected utility maximizing investor with mean-
variance preferences and coefficient of risk aversion set equal to 2.94, the value advocated by
Avramov and Wermers (2006). The baseline portfolio results shown in this table are based on
the following assumptions applied using a four-factor European model. First, we use a set of
European macro variables similar to those adopted by Avramov and Wermers (2006) in their study
of US funds, namely the term spread, dividend yield, default spread and the short-term interest
rate—all defined in the Appendix. Thus, we first provide a large-scale out-of-sample test of the
Avramov and Wermers (2006) U.S. equity fund results, which is important, given that Ferson,
Simin, and Sarkissian (2003) demonstrate that a highly persistent predictive variable (such as our
macroeconomic variables, which vary slowly over time) can spuriously appear to predict a dependent
variable (fund returns) if the predictive variable has been “data-mined.”

The parameter o, which represents the degree to which investors believe in their prior about
either time-varying or constant manager skill, is set to 10% per month. Note that this very high
level of uncertainty allows the data to almost completely influence the portfolio choice. Later in
this paper, we explore variations, both tighter and looser, of the assumed value for o, to verify
robustness.

We cap our strategies at a maximum of 10% invested in a single fund at any particular month;
in addition, we assume quarterly rebalancing to constrain the turnover of funds by the strategies.
Both of these constraints are imposed to avoid strategies that would be difficult to implement in
practice. In addition, we do not allow short positions, since it is typically not possible to short-sell

mutual funds.!?18

17To simplify the computations, the expected utility maximization used to derive the optimal holdings only considers
the top 50 funds ranked by their conditional alpha (in a first-stage estimation process). However, our results are not

very sensitive to this assumption, as shown by robustness tests later in this paper.
'8 Among the selected funds, the rate of attrition is generally considerably lower than for the full universe of funds

(15%), namely 10% for the CAPM/BCAPM models, 4-6% for the BSMA model, 8% for the BAMA model, and
12-16% for the BAMAP model. When a selected fund is discontinued, we reallocate the weight allocated to that fund
proportionally to the weight of other funds in the portfolio. To illustrate, suppose we assigned 10% each to Funds
one through five and 5% each to funds six through 15, and the first fund is discontinued in the first out of sample
month. Then we calculate returns for a portfolio that assigns 11.11% each to funds two through six and 5.55% to

funds six through 15.
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To measure the performance of the resulting “fund of funds,” we present conventional measures
such as the geometric and arithmetic mean, as well as the volatility, Sharpe ratio and the percentage
of months where a particular investor type’s portfolio outperformed the benchmark. In addition,
we report single- and four-factor alphas, their ¢-statistics, and factor risk exposures.

First, consider the raw return performance reported in the first five lines of Table 3. The MSCI
Europe benchmark index returned 11.4% arithmetic average return, with a volatility of 16.3% and
produced a Sharpe ratio of 0.45. Compared with this, the CAPM investor who does not believe in
active management skills produced somewhat smaller mean returns (8.6%), but also lower volatility
(14.9%), for a somewhat lower Sharpe ratio of 0.3.

In contrast, every investor type who believes that some managers may be skilled, succeeded in
generating raw return performance better than that of the MSCI Europe benchmark. For the four
Bayesian investor types, arithmetic mean returns lie between 13.6% and 18.8% per annum, with
volatilities close to or slightly above 20%, and Sharpe ratios between 0.49 and 0.69, significantly

higher than that of the market index.

4.2.1 Alphas of the Baseline Strategies

Turning to the alpha estimates, consistent with the raw return figures, the dogmatic CAPM in-
vestor generates a negative single-factor alpha estimate of -1.97% per annum. This finding is not
surprising, since the CAPM investor is not seeking to identify funds with superior performance and
is clearly at a disadvantage (if active skills do actually exist) by being constrained to form a port-
folio comprising actively managed funds (with zero alphas perceived by this investor) with higher
expenses than the passive benchmark. In fact, the dogmatist loses, relative to the benchmark, an
amount that is slightly higher than the average expense ratios that we observe in Table 1, perhaps
due to excessive trading costs.

A very different conclusion emerges for the investor types that allow for some degree of manager
skill. In particular, the Bayesian CAPM (BCAPM) investor who believes that individual managers
may have (constant) skills generates a single-factor alpha of 2.47% per annum. This level of
performance is quite remarkable, since BCAPM does not allow for any time variation in manager
skills. Indeed, these results indicate that some managers have long-term alphas that do not vary
much with macroeconomic cycles.

Moving to the skeptic macro alpha (BSMA) investor who believes that managers’ ability to
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generate alpha may be state-dependent and time-varying, but continues to shrink the total (net)
alpha contribution towards zero, the single-factor alpha grows by over 5%, to 7.78% /year. For the
macro-alpha investor type who puts weaker constraints on the time-varying portion of the alphas,
the single-factor alpha is slightly lower, 6.32%/year. The results indicate that the macro state
variables are very important in identifying skill, since including them (for the BSMA and BAMA
investors) leads to 4-5%/year of additional alpha—almost a tripling of the alpha of the BCAPM
investor, who does not use macro variables.

Interestingly, similar to the U.S. results of Avramov and Wermers (2006), further relaxing the
model to allow for time-varying factor loadings, as is done in the BAMAP model, does not lead
to better performance than the otherwise similar BSMA model. The likely explanation for this is
that time-variations in the factor loadings are difficult to identify with much precision and could
be dominated by parameter estimation error, since the BAMAP model has 25 parameters in the
equation specifying the conditional mean (and many funds only have data for part of our sample).

Even larger alpha performance for the macroeconomic models is observed when the four-factor
model is used as the benchmark for risk-adjustment. With the exception of the CAPM alpha which,
at -1.71%/year, does not change much, the estimated alphas from the four active investor types
range from 7.47% to 12.04%/year. Note that macro variables continue to be important: Comparing
the alpha estimates for the BCAPM and BSMA investors, we see that allowing for time-varying
alpha (ay;) with diffuse priors results in an additional 4.57% /year of alpha. Once again, allowing
for predictable market factor loadings does not generate higher alpha estimates, and even results
in a slight deterioration in performance.

In part because of such level differences, the statistical significance is stronger for the four-factor,
relative to the one-factor alpha estimates. Clearly, a comparison of the single-factor and four-factor
results tells us that fixed and time-varying skills are better predicted with a more robust model that
includes equity characteristics (size, value/growth, and momentum/contrarian), since the funds in
our database tend to tilt toward smaller-cap, growth, and momentum stocks, as indicated in the
average factor loadings in Table 3, relative to the MSCI Europe index.'® As such, much of the

four-factor alpha is driven by some fund managers’ ability to deliver positive returns despite this

191t is also worth noting that the positive alphas observed here do not simply arise as a result of underestimated
loadings on the market risk-factor, a point emphasized by Mamaysky, Spiegel and Zhang (2007). In fact, the investor

type with the highest alpha, namely the BSMA investor, has a single-factor beta which is indistinguishable from one.
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period being very difficult for European Growth and Momentum stocks. Between 1993 and 2000,
the SMB benchmark delivered an average annual return of -11.3% while the MOM benchmark
returned -1.2%, presenting a significant drag on most of the strategies’ gross return performance.
Our sample covers very different market conditions, spanning the bull market of the nineties,
followed by the market crash in 2000, the recovery from mid-2002 and, more recently, the financial
crisis beginning in mid-2007. To test if the performance associated with the various investor types
varied across these very different market conditions, Panels B and C split our sample into two sub-
periods, namely 1993-2000 and 2001-2008. The four investor types under consideration (BCAPM,
BSMA, BAMA, and BAMAP) generate positive alphas in both subsamples, regardless of whether
the single-factor or four-factor model is used for benchmarking. This suggests that the ability to
identify funds with superior performance does not solely hinge on one type of market environment.
The sub-sample results also show the importance of controlling for more than one risk factor.
While the single-factor and four-factor alpha estimates are very similar during the second subsample
(2001-2008), as compared to the earlier subsample (1993-2000)-which is dominated by the bull
market of the late nineties—the four-factor alphas are far greater than the single factor alphas during
the earlier subsample, reflecting the importance of controlling for the style tilts of the funds. Note
that the loadings of the optimal portfolios of funds on SMB is close to unity for the four investor
types using predictive variables (BCAPM, BSMA, BAMA, and BAMAP), indicating that these
strategies strongly prefer funds holding smaller capitalization stocks, where pricing inefficiencies

are more likely to exist.

4.3 Market Segmentation

We next turn to the issue of whether allowing for partial market segmentation—i.e., the inclusion
of individual country benchmarks in addition to the pan-European benchmark—further helps to
locate active managers with true skills. For an investor who believes that markets are segmented
along country borders, adding a country risk-factor will improve the identification of truly skilled
managers within that country. For an investor who believes that markets are sufficiently integrated,
however, adding a country risk-factor may reduce the profits from tilting toward countries with

persistent, but temporarily high returns.?’

20 Alternatively, adding country risk factors leads to a richer covariance matrix under the segmentation model and

so affects the precision of the covariance matrix estimates. See also Pastor and Stambaugh (2002a) for a related
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We, therefore, compare the performance results for a fully integrated model which only includes
the Pan-European equity benchmark index against a partially segmented model that, for all of
the funds with country-specific investment objectives, includes the Pan-European equity and the
relevant country index. Hence, for a mutual fund with a predominantly German stock focus, the
segmented model would include returns on the MSCI Europe and the MSCI Germany stock indices.
For Pan-European funds, we only include the MSCI Europe equity index.

Using the integrated and segmented market models, we compare results for three different
universes of funds. First, to verify that there are no gains from investing in purely passive index
funds, we consider an investment strategy that is restricted to the underlying 11 MSCI country
indices. Second, we consider the full sample of funds, including pan-European, country and sector
funds. Third, we consider a sample restricted to country funds. If manager skills tend to be
country-specific (and not pan-European), we would expect that any segmentation effects should be
strongest for this third set of funds.

Table 4 shows results from this analysis. First, for the universe comprising only passive index
funds, single-factor and four-factor alpha estimates are always economically small—in all cases,
falling at or below 1.6%/year—and statistically insignificant. This holds across all four investor
types, suggesting that there are no gains to be made from a pure market timing strategy that seeks
to vary the weights on the passive country index funds, with or without macroeconomic variables.
This result indicates that our pan-European market factor properly captures country market risks,
and does not allow alphas from trading passive funds.

Second, there appear to be additional gains from applying the market segmentation model,
especially for the BCAPM and BAMAP models whose one-factor alphas increase by 1.8% /year.
One-factor gains for the two other investor types that allow for some state-dependency in skills
(BSMA and BAMA) are lower, at about 0.5%/year.

The larger alphas from the segmented models indicate that controlling for temporary, country-
specific shocks (not related to macrofactor shocks) can help to more precisely identify skilled man-
agers. This result is consistent with the framework of Pastor and Stambaugh (2002a,b), who add an
unpriced benchmark to improve fund performance evaluation. We should expect this improvement,
as many European countries are heavily tilted toward certain industries. We conclude from this

analysis that some active managers have skills, and that both macro and segmentation variables

theme based on persistent, unpriced factors.
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are helpful in identifying skills among European equity mutual fund managers.

5 Portfolio weights and attribution analysis

To understand which variables produce the superior performance of the portfolio of actively man-
aged mutual funds, we next consider the country and sector allocations in the optimized portfolios.
We also perform an attribution analysis that explores which components account for the investment

performance.

5.1 Country and Sector Allocations

We first consider the portfolio allocation of the various investor types through time. To this end,
Table 5 shows snapshots of the portfolio weights by region or country. The strategies generally
allocate low weights to Pan-European funds, with the exception of the CAPM and BCAPM strate-
gies. These two strategies apparently find less costly diversification opportunities in Pan-European
funds, since they disregard time-varying skills of country funds.?!

This result indicates that the biggest opportunity for exploiting time-varying alphas consists of
large allocations to country-specific funds.?? In turn, this indicates that country fund managers have
a superior ability to generate alphas, but that their advantage is fleeting over time. This finding
is consistent with time-varying opportunities that are out of phase across different countries in
finding underpriced stocks. For instance, the BSMA strategy finds the best potential for managers
in Scandinavian funds during the beginning of the technology/telecommunications boom in 1993,
but reduces that weight by 1998.

Further, allocations are never evenly spread among the country funds, indicating that skills
are not only time-varying, but country-varying—i.e., consistent with the opportunities for finding
underpriced stocks being out-of-phase (or, more accurately, not perfectly in-phase across countries).
This finding is interesting, in light of the industry rotation found to be present in the time-varying
strategies of the Avramov and Wermers (2006) study of U.S. equity funds. Indeed, in untabulated

tests, we generate estimated industry allocations of the strategies, using rolling Sharpe (1992)

21 Although Pan-European managers may also have country-timing skills, it is likely that they cannot change the

country tilt of their portfolios as quickly as that implied by our country manager strategies.
22The country/regional funds obtain by far the highest weights through time, but it should be recalled from Table

1 that there are very few European sector funds prior to 2003.
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regressions.?> We find that the macro-variable strategies, BSMA, BAMA, and BAMAP, allocate
much more to technology stocks (through their selection of mutual fund managers) during 1993-
1998, and less to the automotive industry during 2004-2008 than the non-macro strategies, CAPM
and BCAPM. Our prior finding of little predictability in pure country index funds indicates that
time-varying opportunities in industries as a whole do not drive the success of macro strategies.
Rather, the macro strategies focus on funds within certain industries to find alpha-generating
opportunities. Correlated with this approach, the macro strategies often pick funds that focus on
certain countries; industry and country choices are correlated, but imperfectly.

Note, also, the correlation in country allocations across the macro strategy investor types,
BSMA, BAMA, and BAMAP. This consistency in region allocations indicates that the macro
variables are picking up similar opportunities in these three models, with some differences due to
the exact specification of the models.

There are also some large differences in the country allocations of the integrated models (panel
A) versus the segmented models (panel B). Note that, in general, the allocations to Pan-European
funds increase, since the model attributes some of the time-variation in country fund returns to
time-variation in segmentation effects. For instance, during 2003, all three models (BSMA, BAMA,
and BAMAP) significantly lower their exposure to Scandinavian funds, apparently because the
Scandinavian market factor (relative to other country market factors) exhibited temporary outper-
formance relative to the non-segmented risk-factors of Panel A.

Sector funds mainly play a role towards the end of the sample, which is to be expected, given
that there are very few sector funds prior to 2003. Interestingly, all three macro strategies allocate
at least 70% to sector funds in 2007. Our prior-mentioned industry analysis (using Sharpe (1992)
regressions) indicates that sector funds are used to focus strategies on combinations of certain
industries, which are not easy to accomplish through country funds alone.?*

Overall, the finding that country and sector allocations vary considerably over time, especially

2We generated three sets of Sharpe constrained regressions for our portfolio excess returns against the excess
returns on 14 DJStoxx sector indices taken from the Global Financial Database. We estimated full-sample sector
weights as well as split-sample and rolling five-year weights by constrained least squares. Following the convention of
mimicking portfolio weights, these regressions are restricted so the factor loadings sum to 1 and the coefficients are

non-negative. The results of these estimations are available upon request from the authors.
24For example, the BSMA strategy chooses an allocation of 19% toward industrial stocks, but 0% toward financials.

This mix may be difficult to achieve by investing in, e.g., German or French country funds.
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for the three macro strategies (BSMA, BAMA, and BAMAP) shows that they clearly pursue very

active strategies to exploit macroeconomic information in picking managers.

5.2 Selection of Individual Funds

Table 5 does not show the identity of the individual funds that were selected by the four investor
types. An example is presented in Table 6, using data as of February 2008 (the end of our return
sample). As expected, the allocations vary widely across strategies. However, all strategies seem to
hold the maximum 10% of the chosen funds. This result indicates that a small subgroup of funds
are deemed superior by all investment strategies, although the exact composition of these superior
funds is different, depending on the model used by the strategy. These “corner solutions” indicate
that even greater performance may be achieved without the holdings constraints, a point we shall
return to later.

For each investor type, there is a substantial (but nothing close to perfect) overlap in the funds
selected, regardless of whether the integrated or the segmented market models are used. Again,
this indicates that some (but not all) of the performance exploited by the strategies is not cap-
tured by segmentation in the market risk-premia (which, in turn, might be exploited, for example,
through the macroeconomic variables). Our prior-mentioned industry analysis shows considerable
differences in industry allocations between the integrated and segmented models, indicating that

different funds are selected (in Table 5) to effect changes in industry allocations.

5.3 Decomposition of Returns

To evaluate the source of abnormal performance for our portfolios, we decompose the abnormal
return performance into four components plus a residual. Portfolio returns are first decomposed
into Pan-European, sector fund, and C country-specific returns as follows:

c

TP = WEuro,PT Euro,P + WSect,PTSect,P + § WCtry;, PTCtry;,P T EP, (19)
i=1

where, for example, Wy p is the portfolio allocation to pan-European funds by the investor, and
TEuro,p 1S the (value-weighted) return on the Pan-European funds chosen. Note that ep captures
actual fund weights chosen by the investor, relative to value-weights.We compare this return to the

return on the MSCI Europe Benchmark, which is decomposed into C' country-specific components
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38225

TB =WEuro,PTB + WSect,PTB (20)
C
+ (1 — WEuro,P — wSect,P) Z WCtry;,B * I'Ctry;,B (21>
=1
C
+ (1 — WEuro,P — wSect,P) Z WCtry;,B (TB - rCtryi,B) .
=1

The weights for each country in the benchmark, wcyy, B, were computed using the market
capitalizations for each country’s equity market (taken from the World Bank’s Development Indi-
cators); the benchmark country returns are taken from the MSCI Europe Country Indices. Note
that we only decompose the proportion of the benchmark that the portfolio invests in country
funds. This split implicitly assumes that the Pan-European and sector funds do not take active
country positions, which seems reasonable in the absence of a detailed analysis of fund constituent
data and the relatively small sector fund exposure of the portfolio through most of our sample. The
third term in the benchmark decomposition is a residual reflecting the small mismatch between
the capitalization weighted Europe index (based on MSCI country indexes) and the MSCI Europe
benchmark returns.26

The contribution of Pan-European fund selection and sector fund selection to our portfolio’s
performance is given by the difference of the first two terms in the portfolio return decompositions
of Equations (19) and (20), respectively. These components reflect the ability of the portfolio to

select funds that outperform the benchmark and are computed as:

T European Selection = WEuro,P * (rEuro,P - TB) (22)

T'Sector Selection — WSect,P * (TSect,P - 7ﬁB) . (23)

The contribution of country fund selection to the portfolio’s abnormal performance captures the
ability of the portfolios to select country-specific funds that outperform the country benchmark.
This component is given by the difference between the portfolio-weighted returns on country funds

in the portfolio and the benchmark country return, weighted by the benchmark portfolio weights.

25Note that we do not have returns for sectors within the MSCI Europe index, thus, we apply sector weights to

the entire MSCI Europe return.

268pecifically, differences are attributable to MSCI using non capitalization-weighted country allocations in their

MSCI Europe index.
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In the common occurrence that the portfolio did not invest in a particular country, we use the
benchmark country return for the portfolio country return (so that no contribution is accounted
for by those countries). The formula for the country selection component of abnormal performance
is: o

T'Country Select = (1 — WEuro,P — wSect,P) Z WCtry;,B * (TCtryi,P - TCtryi,B) . (24)
=1

The contribution of timing country weights is given by the active position of the fund in countries
weighted by the benchmark returns for the country. This contribution reflects the ability of the

fund to move into countries in response to the macroeconomic state variables. This is

c

TCountry Time = Z (wC'tryi,P - (1 — WEuro,P — wSect,P) wC’tryi,B) TCtry;,B- (25>
=1

Finally, the residual for the abnormal portfolio performance is given by the traditional Brinson,
Hood, and Beebower (1986) residual component (the interaction of country allocation with country

stock-selection) minus the residual in the benchmark return composition:

C
Tresid = Z (wC'tryi,P - (1 — WEuro,P — wSect,P) wC’tryi,B) (TCtryi,P - 7’C'try%-,B) (26)
=1
C
- (1 — WEuro,P — wSect,P) Z WCtry;,B (TB - TCtryi,B) .
=1

Panel A of Table 7 presents the results of this decomposition for each of the investor types.
We see that portfolio outperformance is driven by a combination of fund selection in country and
sector funds, coupled with some skill in timing country allocations. The investors that keep an
open mind about time-varying alphas (BSMA, BAMA, and BAMAP) generate more than twice
the performance in these three attribution categories. Thus, time-varying macroeconomic strategies
are successful, in part because they better identify country-specific managers with superior skills at
a particular point in the business cycle. This interaction effect of timing coupled with selection is
also apparent in the relatively large residuals for the conditional Bayesian investors, particularly in
the segmented model (Panel B). Note, also, that the attribution components do not change much
when we move to the segmented models. Clearly, the strategies are able to locate skilled managers,
controlling for possible time-varying segmentation effects.

Also, the time-varying strategies achieve some performance by timing country weights. Given

that our earlier results show that timing passive country funds does not work, this finding indicates
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that using macroeconomic variables helps to identify the countries with the best active managers at
a given point in time. Again, this is quite interesting in light of the industry concentration of some
of the countries—certain industries (which are concentrated in certain countries) represent the most
fertile territory to search for manager skills, perhaps because of the large degree of asymmetric
information in these industries at certain points of the business cycle. For instance, the outlook
for technology firms varied substantially during the period surrounding the peak of the technology
boom. The allocations of our strategies indicate that the macroeconomic-based investment strate-
gies were able to identify the most promising industries as well as to select the portfolio managers

with the best skills in those industries during a particular macroeconomic phase.?”

6 Robustness of the Results

In this section we undertake a range of robustness checks to see how sensitive the findings from the
baseline case are to changes in the macroeconomic variables used, the universe of funds considered,
the construction of the momentum factor, the rebalancing frequency, the constraints on the portfolio

weights, and the prior beliefs.

6.1 Macro Variables

To avoid concerns related to possible data mining, so far we have only considered a single set of
macro variables, comprising four standard predictor variables used throughout the finance litera-
ture. However, it is interesting to address which types of macrovariables are capable of generating
superior performance for the active investor types. To this end, Table 8 presents alpha estimates
and alpha t-statistics for these four as well as five other predictor variables for the three investor
types who believe that macro variables matter in identifying manager skills, namely the BSMA,
BAMA and BAMAP investors, concentrating on the segmented market model in the interest of
brevity. For comparison, the table also shows results at the bottom for the BCAPM investor who

assumes constant alphas.

2"We do not consider currency effects in our attribution analysis since these are likely to have been small during
our sample. Prior to 1999, most currencies (with the exception of the Swiss Franc) moved tightly together relative
to the ECU parity rate, whereas, after the introduction of the Euro in 1999, the national currencies in our sample

disappeared, with the exception of the British pound, the Danish and Norwegian Krone, and the Swiss Franc.
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To measure the marginal effect of each predictor variable, we show results when different pre-
dictor variables are included, one by one, in the model. Since these are univariate results, we
would expect some decline in performance relative to the benchmark model that includes four state
variables. The appendix describes how each of the variables is measured.

Many of the individual macro variables are able to generate superior performance, with the
most consistent and largest effects obtained for the short rate yield, industrial production, and
inflation. Conversely, the currency factor, volatility and the dividend yield do not show much
promise. Interestingly, for the smaller model with fewer state variables, the BAMAP model that
allows for time-varying factor exposures tends to generate the best performance overall. This
supports our earlier conclusion that this model fails to perform well with four macro variables
mainly because of the resulting rise in the number of parameters that require estimation.

In addition to single macro-factor specifications, we also consider models that condition on
country-specific macroeconomic factors at the top of each panel. These results show the effect of
using the same four macro factors for each country fund in our analysis, namely the term-spread,
dividend yield, default spread and short-term interest rate, but using country-specific versions of
these four macro factors.?® We find, in general, that the alphas from the time-varying strategies
are slightly lower using local macro factors. This suggests no gains from using local macro variables
over using Europe-wide measures, perhaps because of the larger measurement error in these local

indicators.

6.2 Construction of Momentum Factor

We do not have access to a momentum factor constructed at the individual stock level. However,
following Moskowitz and Grinblatt (1999) in the U.S., we form the momentum factor based on the
previous 12-month performance for each of the 18 Dow Jones STOXX 600 Super Sector indices.
The momentum factor is then formed from the spread between equal-weighted returns on the top
six and the bottom six sectors.

Alternatively, we could make use of a country momentum factor. To explore if this can help

explain our results, we construct this as follows. Here, we consider the performance of each of the 16

28The BAMAP investor-type is dropped from this analysis because of the very large number of parameters needed

in this model to estimate Ap and Ap. This means that only a short sample is available for out-of-sample evaluation.
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European countries over the previous 12-month period.?? We then compute the return differential
between the three countries with the highest 12-month lagged returns and the three countries with
the lowest 12-month lagged returns.

In untabulated results, we find that the performance of our strategies, using country-based
momentum factors, are very similar to those in Table 3, so we conclude that our findings are robust

to whether momentum is defined along sector or country lines.

6.3 Constraints on Portfolio Optimization

Our baseline results assumed the mean-variance investor optimizes the portfolio allocation across
the top 50 funds, ranked by their conditional alpha, subject to restrictions that preclude short
positions and impose a maximum of 10% that the strategy can invest in a single fund. We next
relax these assumptions, first on the pre-screened size of the universe, and, then, on the positions
the investor can take.

Table 9 reports on the role of the universe pre-screen on portfolio performance. Panel A shows
that expanding the set of funds used in the optimization to include 250, rather than 50, actually
reduces the alpha somewhat for the strategies. This reduction is even more pronounced in Panel
B, which reports investor portfolio performance when there is no pre-screening for manager skill,
although the four-factor alphas remain statistically significant for most models. This dilution
effect in portfolio alpha can be explained by two effects. First, estimation error means that forming
portfolios from a larger universe that includes funds with low alphas may lead to worse performance
when such funds are assigned non-zero weights due to sampling variation. Second, the objective
of our portfolio allocation problem is not to directly maximize the expected alpha, but rather to
maximize the expected utility of a mean-variance investor (i.e., maximize Sharpe Ratio). In fact,
the investor’s average realized utility (not shown here) actually increases as the investable universe
Erows.

Panel A of Table 10 shows that eliminating the maximum weight constraint for investment
in any one fund increases the alpha performance by 5-8% per year, depending on the strategy.
These findings are encouraging, as they suggest that there is significant value in the signals used

to select funds based on their conditional alphas. The greater the signal value, the more one would

2The 16 countries included in the analysis are Austria, Belgium, Denmark, Finland, France, Germany, Greece,

Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, and the United Kingdom.
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expect that essentially ad-hoc constraints should reduce the portfolio performance. The findings
also suggest that a very small number of fund managers have very sharp (predictable) abilities to
generate alpha at varying times during the business cycle.

Panel B of Table 11 illustrates the effect of tightening the 10% maximum on portfolio holdings
of a single fund to only 5%. As expected, tightening this constraint hinders portfolio performance,
further illustrating the signal value of the conditional estimates for a fund’s expected returns,
standard deviation, and correlations. Nevertheless, these more diversified and balanced portfolios
continue to perform well, and generate highly significant four-factor alphas between 7 and 10%/year.

Lastly, beyond quarterly rebalancing, our baseline models placed no constraints on portfolio
turnover. Panel C of Table 11 shows that limiting the sales and purchases of individual funds
to 5% per fund per quarter results in a slight deterioration in the alphas of the strategies that
use macroeconomic information (BSMA, BAMA, and BAMAP). These results are qualitatively

consistent with those of Panel A.

6.4 Effect of Priors

Our baseline results assumed a prior of 0, = 10% per month. Under this choice the investor types
(with the exception of the CAPM investor) are very open-minded about the possibility of abnormal
performance. It is clearly important, however, to explore the effect of different priors on portfolio
selection (see Baks et al. (2001).) In particular, we investigate to what extent tightening the priors
of the investor to o, = 0.1% per month or loosening them to effectively represent uninformative
priors (e.g. 0, = 100%) affects the returns, as we vary the investor’s degree of skepticism about
the possibility of finding abnormal performance.

Table 11 shows that as o, gets smaller and, so, the priors get tighter, the alpha performance
declines quite substantially for all investor types, and especially so for the BSMA investor. To
interpret these findings, notice that when we tighten o, for the BCAPM investor, ag is effectively
limited to be zero. When we tighten o, for the BSMA investor, we shrink the total a (ag +
a1zi—1) toward zero. However, for the BAMA investor, we shrink only «g, and not ajz;—1. The
higher sensitivity of BCAPM and BSMA to increasing the precision of prior beliefs, relative to
BAMA, provides further evidence that the time-varying a;z; 1 component is critical to the model’s

performance, relative to «p.
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6.5 Identifying Underperforming Funds

Table 12 considers the performance of two different strategies that involve locating underperforming
funds. Panel A shows results when our investors attempt to identify underperformers among the
mutual funds. In this regard, the model again seems to be doing well, particularly when the
four-factor benchmark is used for risk-adjustment. The alphas are substantially negative for all
investor types, and more so for the BSMA, BAMA, and BAMAP macro-strategies, not because
these funds are attempting to underperform, but because our models identify funds that are likely
to underperform in the current economic climate due to difficulties in successfully implementing
their strategies in such a climate.

Encouraged by these findings, we also consider the performance of a self-financing portfolio
strategy which allows for both long and short positions. In Panel B of Table 12, we allow the
investor to form a 2 to 1 leveraged portfolio (long 200%, short 100%) in 50 funds with the highest
conditional alpha financed by shorting the benchmark and country index portfolios (in the pro-
portion indicated by the fund loadings and tilts). We find these leveraged portfolios generating
exceptional performance, with geometric means of roughly 18% /year (for macroeconomic strate-
gies) and single-factor alphas of roughly 10%/year. Panel C takes a purely self-financing approach,
with the addition that the investor forms their portfolios subject to the constraint that their ex-
pected exposure to the benchmark factors be zero. This constraint hinders the portfolio’s ability
to generate alpha by directing more of the short position toward the market benchmark and away
from the style indices. Even so, the models that allow for a time-varying alpha continue to generate

single-factor alphas around 8-10% /year and four-factor alphas around 9-11%/year.

6.6 Breadth of Predictability in Fund Manager Performance

Our results illustrate that predictability in fund manager performance presents an opportunity to
investors in equity mutual funds to aid in global portfolio diversification and enhance performance.
However, one concern is that many of the portfolios appeared to be quite concentrated (see Table
6), and, so, could be overly sensitive to the availability of individual funds for investment. The fact
that such concentrated strategies perform well need not be a concern, of course, since concentrated
strategies that differ from common benchmarks have been found to be associated with better

performance (see, for example, Cremers and Petajisto, 2009). To address the robustness of our
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strategies’ ability to rank the entire cross-section of funds, we present evidence from a simple
sorting test conducted on funds after computing their expected performance under each model.

Specifically, in Table 13, we report the performance of equal-weighted portfolios formed by
sorting, each quarter, the universe of funds into deciles based on the t-statistic for the conditional
alpha.? The models that allow for predictability generate spreads in both mean return performance
and four-factor alphas of 3-5% per year between top and bottom deciles of funds. We also report
the results of a Patton-Timmermann (2010) test for a monotonically decreasing pattern in the four
factor alphas as we move from the top to the bottom ranked decile funds. This test rejects, i.e.
results in a low p-value, if there is evidence of a monotonic pattern in the hypothesized direction. For
all the segmented Bayesian models, we find that the test strongly suggests a monotonic relationship,
with the top funds delivering higher alphas than the lower-ranked funds. The evidence is slightly
weaker for the Bayesian models that assume integrated markets, thus, testifying to the advantage
of allowing for segmentation.

The last column of Table 13 compares these results with the performance of a momentum strat-
egy that sorts funds based on their trailing 12-month returns. Note that, while the momentum
strategy generates attractive spreads between the high and low deciles, there is little evidence sup-
porting a monotonic relationship between momentum and fund manager performance. Moreover,
for the sub-sample from 1993-2000, the momentum strategy generated a negative spread between
the winners minus losers portfolio, indicating that this strategy does not deliver consistent abnormal
performance.

Table 14 evaluates the degree to which predictability in fund manager skill is concentrated
in just a few funds by reporting the performance of equal-weighted portfolios formed from the
N funds with the highest conditional alpha, where we let N vary from 10 to 500. We see that
models allowing for predictability generate the most attractive return properties when they are
allowed greater concentration. Again, this suggests that the Bayesian alpha models are capable of

successfully ranking the funds’ risk-adjusted performance.

39The t—statistic of alpha is a more reliable measure than the alpha estimate, which can be dominated by funds

with very volatile returns.
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6.7 Augmenting the Models for Currency

We try two last specifications, obtained by adding a currency macroeconomic variable and a cur-

)

rency “risk factor,” respectively, to our baseline specifications that used four macro variables and
four risk factors. This currency risk factor is constructed as described in the Appendix. These re-
sults, available on request from the authors, are qualitatively similar to our baseline results: adding
a currency macro variable or risk factor does not substantially reduce the alphas attained by our

time-varying alpha strategies. This is not surprising, since currencies in developed Europe were

closely fixed together during our time period.

7 Conclusion

Despite their significant growth in recent years, the performance of European equity mutual funds
is a largely unexplored area of research. This paper shows that macroeconomic state variables can
be used to identify a significant alpha component among a large sample of Pan-European, European
country and sector funds. State variables such as the default yield spread, the term spread, the
dividend yield and the short risk-free rate as well as macroeconomic variables tracking growth in
industrial production are useful in identifying superior performance among funds.

Most of the alpha that these state variables help identify using ex-ante information comes
from their ability to generate returns from country and sector fund selection, as well as from
timing country weights. Thus, time-varying strategies appear to be successful, partly because they
better identify country- and sector-specific managers with superior skills at a particular point in
the business cycle. This finding suggests that there exists managers with superior country- and
sector-specific skills, but that these skills may vary with the state of the economy. The fact that
the strategies obtain positive returns from timing country weights further show that economic and
financial markets in Europe are not perfectly synchronized and remain partially segmented despite
the overall trend towards more integrated markets.

We also find that timing passive country funds does not work. The positive contribution from
timing country weights achieved by the time-varying strategies, therefore, indicates that using
macroeconomic variables helps to identify the countries with the best active managers at a given
point in time rather than from timing country indexes. Again, this is quite interesting in light of

the industry concentration of some of the countries.
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Appendix: Data Sources and Definitions

Variable

Market

Small-Minus-Big

High-Minus-Low

Momentum

Term Structure
Dividend Yield
Europe Default Spread
Volatility

Consumer Price Index
Industrial Production

Economic Sentiment

Risk free Rate

Definition

MSCI Europe, Nordic Countries, UK, France,
Spain, Portugal, Italy, Austria, Switzerland, Bel-
gium, Netherlands and Germany (Total Return
Indices)

Difference between Europe STOXX Small Cap Re-
turn Index and Europe STOXX Large Cap Return
Index

Difference between Europe Value and Growth
Portfolios*

Difference between top and bottom 6 sectors from
Dow Jones STOXX 600 Super Sector Indices (18
sectors)**

Difference between “l10-year Euro area Govern-
ment Benchmark Bond Yield’ and Euribor 1
month rate

Europe Dividend Yield

Difference between Yields on Corporate bonds and
Yields on Public debt securities.

squared 1-month change in the german VDAX in-
dex

12-month rate of change in the European Con-
sumer Price Index

12-month rate of change in the European Indus-
trial Production Index (excluding construction)
1-month change in the Economic Sentiment Indi-
cator from the opinion surveys collected by the
European Central Bank

1-month Euribor***

Source

MSCI Barra

Global Financial Database

Ken French’s Data Library

Dow Jones STOXX Website

European Central Bank
Global Financial Database
Bundesbank Website
Global Financial Database
European Central Bank
FEuropean Central Bank

European Central Bank

FEuropean Central Bank

*Through 4Q07. Jan-Feb 2008 computed using difference between S&P Citigroup Europe BMI Value and

Growth Indices from S&P Citigroup Global Equity Indices website.

**Top and bottom sectors are selected based on performance over the previous 12 months. Portfolios are

rebalanced on a monthly basis.

***Backfilled with “GFD Euribor 1 month,” an interbank rate for the ECU recovered from Global Financial

Database for the period 02/1988-12/1993.
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Table A-1: Descriptive Statistics for Benchmark and Macroeconomic Factors

Panel A. Risk Factors

Market Size Book-to-market Sector Momentum
Mean 0.95 -0.41 0.39 0.34
Median 1.55 -0.33 0.37 0.43
Maximum 12.97 7.07 11.15 13.14
Minimum -16.41 -9.03 -12.08 -14.72
Standard Deviation 4.61 2.52 2.65 3.32
Skewness -0.78 -0.10 -0.07 -0.30
Kurtosis 4.59 3.33 5.95 5.84
Autocorrelation 0.07 0.23 0.20 0.23

Panel B. Macroeconomic Variables

Dividend Yield Default Spread Short Rate Term Spread
Mean 3.05 0.58 5.51 1.09
Median 3.00 0.50 4.51 1.19
Maximum 4.80 2.80 13.69 3.28
Minimum 1.70 -0.20 2.04 -3.67
Standard Deviation 0.72 0.46 2.86 1.00
Skewness 0.09 1.40 0.64 -0.64
Kurtosis 2.40 5.86 2.19 4.29
Autocorrelation 0.97 0.90 0.99 0.90

This table shows descriptive statistics for the european risk factors as well as for the predictor variables
used to track time-variations in the conditional alpha. All statistics are based on monthly observations for
the factors and state variables. The market factor is represented by the MSCI Europe index.
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Figures and Tables

Table 1: Number of Funds over Time, Grouped by Investment Objective
Panel A: Fund Counts

1988 1993 1998 2003 2008
I. Universe 228 716 1397 3225 4200

II. Regional Funds

Austria 1 4 7 12 18
Benelux 3 25 45 73 62
France 2 86 166 277 275
Germany 17 43 77 112 113
Ttaly 2 19 54 94 96
Pan-Europe 57 228 461 1491 2133
Scandinavian 18 52 140 271 314
Spain/Portugal 0 26 69 113 144
Switzerland 8 24 55 104 156
UK 119 197 299 504 625
ITI. Sector Funds

Banks and Financial 0 0 1 24 31
Basic Industries 0 0 0 7 12
Cyclical Goods & Services 0 0 0 10 21
General Industry 0 0 0 7 11
Information Technology 0 0 0 23 20
Natural Resource 0 0 0 8 12
Non Cyclical Con 0 0 0 15 17
Pharma and Health 0 0 0 8 8
Real Estate 1 12 21 46 103
Tech Media and Tele 0 0 1 12 10
Telecom Services 0 0 1 7 7
Utilities 0 0 0 7 12

Panel B: Fund Expenses and Fees

Average 1.46 1.63 1.49
Median 147 159 1.61
Standard Deviation 0.55 094 0.62
No of Expense Obs 483 1524 925

This table shows snapshots of the number of funds included in our sample as of year-end 1988, 1993, 1998,
2003 and February 28, 2008. The funds are grouped according to their investment objectives by country,
region or sector. Panel B reports snapshots of the expenses and fees in 1998, 2003 and 2008, measured in
percent per annum.
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Table 2: Fund Universe Sample Performance
Full Sample 1988-1992 1993-1998 1999-2003 2004-2008
A. Annual Average Return Performance
Eq Weight Universe 10.19% 7.65% 18.41% 1.90% 11.24%
Benchmark 11.05% 12.41% 22.41% -0.44% 6.88%

B. Single-Factor Alpha (Annualized)

Universe Average -0.36% -4.68% -1.92% 1.20% -0.96%
5% - Quantile -7.80% -22.32% -18.96% -8.28% -8.76%
10% - Quantile -5.28% -16.32% -10.44% -5.64% -6.12%
25% - Quantile -2.88% -8.64% -4.56% -3.12% -3.60%
50% - Quantile -0.84% -3.24% -1.32% 0.00% -1.44%
75% - Quantile 1.92% 0.12% 2.16% 4.92% 1.32%
90% - Quantile 5.88% 3.12% 6.72% 10.80% 5.40%
95% - Quantile 9.00% 6.12% 12.00% 15.12% 8.52%
C. Four-Factor Alpha (Annualized)
Universe Average 0.36% 0.48% 8.40% 2.52% -0.84%
5% - Quantile -7.08% -20.28% -13.92% -7.92% -8.28%
10% - Quantile -4.80% -12.12% -7.44% -5.64% -5.76%
25% - Quantile -2.52% -5.64% -2.40% -3.00% -3.36%
50% - Quantile -0.24% -0.72% 4.32% 0.36% -1.44%
75% - Quantile 3.24% 4.56% 13.32% 5.76% 1.68%
90% - Quantile 8.16% 13.92% 27.60% 12.84% 6.24%
95% - Quantile 11.40% 22.32% 48.48% 18.60% 10.32%
D. Single Factor Beta
Universe Average 0.96 0.91 0.85 0.95 1.06
5% - Quantile 0.68 0.56 0.51 0.61 0.82
10% - Quantile 0.76 0.69 0.60 0.70 0.89
25% - Quantile 0.85 0.81 0.74 0.80 0.97
50% - Quantile 0.97 0.92 0.87 0.95 1.04
75% - Quantile 1.07 1.05 1.01 1.07 1.15
90% - Quantile 1.17 1.12 1.08 1.21 1.26
95% - Quantile 1.25 1.15 1.12 1.30 1.33

This table shows the return performance both for the entire sample period, 1988-2008, as well as during
four sub-periods, 1988-92, 1993-98, 1998-2003 and 2004-2008. Panel A reports raw return performance for
the equal-weighted universe of funds and the MSCI Europe benchmark. Panels B and C show in-sample
single-factor and four-factor alpha values for the corresponding sample periods.
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Table 3: Out of Sample Portfolio Performance (06/1993 - 02/2008)

Benchmark CAPM BCAPM BSMA BAMA BAMAP
Panel A: Full Sample Results

Geometric mean 10.06% 7.50% 11.76% 16.68% 15.28% 14.11%
Arithmetic mean 11.40% 8.62% 13.61% 18.79% 17.39% 16.09%
Volatility 16.28%  14.89% 19.39% 21.18% 21.20% 20.34%
Sharpe ratio 0.449 0.303 0.491 0.693 0.627 0.589
Outperformance Frequency 36% 55% 53% 50% 50%
Single-Factor Alpha -1.97% 247%  1.78%  6.32% 4.77%
Single-Factor Alpha t-Stat (1.703) 0.771 2.097 1.707 1.496
Single-Factor Beta 0.873 0.927 0.975 0.978 1.005
Four-Factor Alpha -1.711% 7.47% 12.04% 10.28% 8.44%
Four-Factor Alpha t-Stat (1.541) 2.803 3.710 3.137 3.021
Beta - Market 0.836 0.978 1.027 1.034 1.045
Beta - SMB (0.012) 0.641 0.556 0.525 0.470
Beta - HML 0.119  (0.411) (0.359) (0.359)  (0.285)
Beta - Momentum 0.005 0.141 0.249 0.235 0.228
Panel B: Sub-Sample Results - 1993-2000
Geometric mean 18.33% 15.34% 17.72%  23.49%  23.23% 21.65%
Arithmetic mean 19.49% 16.33% 19.71% 26.00% 25.73% 23.93%
Volatility 15.31% 14.16% 20.44%  23.55%  23.51% 22.23%
Sharpe ratio 0.941 0.795 0.716 0.888 0.879 0.848
Outperformance Frequency 43% 48% 45% 43% 43%
Single-Factor Alpha -0.78% 0.86%  647%  6.27% 3.50%
Single-Factor Alpha t-Stat (0.407) 0.160 0.991 0.956 0.633
Single-Factor Beta 0.852 0.941 1.019 1.009 1.076
Four-Factor Alpha -2.17% 18.34% 25.35%  25.12% 19.26%
Four-Factor Alpha t-Stat (1.219) 4.947 5.442 5.368 4.697
Beta - Market 0.831 0.811 0.859 0.851 0.962
Beta - SMB (0.069) 0.887 0.907 0.906 0.779
Beta - HML 0.153  (0.444) (0.511) (0.519)  (0.452)
Beta - Momentum (0.049) 0.484 0.674 0.674 0.499
Panel C: Sub-Sample Results - 2001-2008
Geometric mean 1.17%  -0.94% 5.34% 9.35% 6.74% 6.00%
Arithmetic mean 2.65%  0.26% 7.01% 10.98%  8.38% 7.60%
Volatility 16.99% 15.36% 18.11% 18.14% 18.16% 17.88%
Sharpe ratio (0.023)  (0.181) 0.219 0.437 0.293 0.255
Outperformance Frequency 28% 62% 62% 58% 56%
Single-Factor Alpha -2.89% 4.12%  8.74%  6.02% 5.13%
Single-Factor Alpha t-Stat (2.381) 1.246 2.666 1.889 1.730
Single-Factor Beta 0.889 0.914 0.932 0.944 0.941
Four-Factor Alpha -2.61% 4.62% 10.26%  7.32% 6.37%
Four-Factor Alpha t-Stat (2.237) 1.539 3.321 2.381 2.296
Beta - Market 0.881 0.912 0.859 0.879 0.891
Beta - SMB 0.081 0.454 0.189 0.109 0.108
Beta - HML 0.004 (0.211) 0.155 0.162 0.193
Beta - Momentum 0.029 0.014 0.071 0.056 0.144

This table shows the portfolio performance for the different strategies during the out-of-sample period 06/1993-02/2008
(Panel A) as well as for two sub-samples, 1993-2000 and 2001-2008. The arithmetic and geometric mean returns, the volatility
and the Sharpe ratio are all annualized. The outperformance frequency shows the percentage of months during which the
strategies generated returns higher than the benchmark return. Results are based on the benchmark out-of-sample portfolio
selection exercise that reviews portfolio weights every quarter, limits the maximum holdings in any one fund to 10%, rules out
short-selling and uses the short-term Euribor, the default spread, the term spread and the dividend yield to capture

time-variations in the conditional alpha and factor loadings with beliefs specified so that oo = 10%/Month.
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Table 7: Out-of-Sample Performance Attribution
Panel A: Integrated Model

CAPM BCAPM BSMA BAMA BAMAP

Arithmetic mean 8.62% 13.61% 18.79% 17.39% 16.09%
Return from Pan-Euro Fund Selection 2.21% 0.06% -0.54% -0.17% -1.44%
Return from Country Fund Selection -0.69% 1.34% 3.13% 2.01% 2.15%
Return from Sector Fund Selection 0.00% 0.55% 2.94% 2.50% 1.87%
Return from Timing Country Weights -1.62% 1.19% 2.21% 2.10% 3.25%
Residual -2.68% -0.94% -0.35% -0.45% -1.14%
Total Outperformance -2.78% 2.21% 7.39% 5.99% 4.69%

Panel B: Segmented Model

CAPM-S BCAPM-S BSMA-S BAMA-S BAMAP-S

Arithmetic mean 8.91% 15.13% 19.03% 17.60% 17.42%
Return from Pan-Euro Fund Selection 1.86% -1.22% -0.90% -0.58% -0.81%
Return from Country Fund Selection -0.79% 1.36% 3.19% 2.09% 2.04%
Return from Sector Fund Selection 0.00% 1.45% 3.12% 2.68% 2.65%
Return from Timing Country Weights -1.41% 1.26% 1.51% 1.33% 1.77%
Residual -2.15% 0.89% 0.71% 0.68% 0.38%
Total Outperformance -2.49% 3.73% 7.63% 6.20% 6.02%

This table decomposes the abnormal return performance of our integrated and segmented models into four
components, plus a residual. The differential return is measured relative to the benchmark MSCI Europe
portfolio whose arithmetic mean return was 11.40% over the sample period. It comprises three selectivity
components, namely returns from pan-European fund selection, country fund selection and sector fund
selection. In addition there are returns from timing the country weights.
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Table 8: Predictability Generated by Individual and Local Macro Variables

Panel A - BSMA-S
Single-  Single-Factor

Geometric  Arithmetic Sharpe  Factor Alpha

mean mean  Volatility ratio Alpha t-Statistic =~ Beta
Local Macro Variables 13.23% 14.88% 18.23% 0.592 4.01% 1.373  0.887
1 - Short Rate Yield 15.22% 17.24% 20.42% 0.644 6.06% 1.755 0.963
2 - Term Spread 14.38% 15.96% 17.93% 0.661 4.97% 1.872  0.909
3 - Dividend Yield 13.52% 15.24% 18.71% 0.595 4.70% 1.470 0.876
4 - Default Spread 14.68% 16.41% 18.88% 0.652 5.47% 1.818 0.924
5 - Volatility 14.54% 16.29% 18.76% 0.650 4.85% 1.779  0.957
6 - Inflation 15.48% 17.08% 18.08% 0.718 6.39% 2.182 0.875
7 - Industrial Production 15.92% 17.76% 19.66% 0.695 7.00% 2.020  0.899
8 - Economic Sentiment 15.67% 17.54% 19.73% 0.681 6.61% 1.911 0.903
9 - Currency Factor 12.02% 13.55% 17.70% 0.534 3.01% 1.019 0.840

Panel B - BAMA-S
Single-  Single-Factor

Geometric  Arithmetic Sharpe  Factor Alpha

mean mean  Volatility ratio Alpha t-Statistic =~ Beta
Local Macro Variables 14.93% 16.89% 20.35% 0.628 6.19% 1.707  0.923
1 - Short Rate Yield 15.02% 17.00% 20.19% 0.639 5.91% 1.710 0.943
2 - Term Spread 14.39% 15.97% 17.95% 0.661 4.98% 1.871  0.909
3 - Dividend Yield 13.35% 15.04% 18.53% 0.590 4.55% 1.440 0.869
4 - Default Spread 14.73% 16.46% 18.91% 0.653 5.52% 1.826 0.924
5 - Volatility 14.53% 16.28% 18.76% 0.649 4.84% 1.776  0.957
6 - Inflation 15.33% 16.94% 18.12% 0.709 6.25% 2.125 0.875
7 - Industrial Production 15.91% 17.76% 19.69% 0.694 6.99% 2.015 0.899
8 - Economic Sentiment 15.71% 17.58% 19.78% 0.681 6.66% 1.913 0.903
9 - Currency Factor 12.03% 13.56% 17.63% 0.536 3.01% 1.031 0.839

Panel C - BAMAP-S
Single-  Single-Factor

Geometric  Arithmetic Sharpe  Factor Alpha

mean mean  Volatility ratio Alpha t-Statistic Beta
1 - Short Rate Yield 16.03% 18.07% 20.63% 0.677 6.88% 1.975 0.974
2 - Term Spread 14.08% 15.68% 18.13% 0.639 4.91% 1.708 0.888
3 - Dividend Yield 13.16% 15.11% 19.94% 0.552 4.00% 1.192  0.942
4 - Default Spread 14.82% 16.58% 19.09% 0.653 5.69% 1.827 0.921
5 - Volatility 13.31% 15.15% 19.31% 0.572 3.71% 1.246  0.957
6 - Inflation 15.41% 17.30% 19.72% 0.669 6.26% 1.888 0.932
7 - Industrial Production 15.74% 17.55% 19.44% 0.692 6.63% 2.003  0.912
8 - Economic Sentiment 13.85% 15.49% 18.31% 0.622  4.72% 1.612 0.893
9 - Currency Factor 10.58% 11.85% 15.93% 0.486 1.65% 0.664 0.785

Panel D - Reference Portfolios

Benchmark 10.06% 11.40% 16.28% 0.449
CAPM 7.50% 8.62% 14.89% 0.303 -1.97% (1.703) 0.873
BCAPM-S 13.48% 15.13% 18.29% 0.603 4.26% 1.451  0.889

This table presents key performance statistics when the three investor types, based on segmented pricing models,
use a single state variable to track time-variations in the conditional alphas and factor loadings. Results are
reported for the sample period 06/1993-02/2008 and assume the setup from the baseline investment exercise, i.e. no
short-selling, individual fund holdings capped at 10% of the total holdings, quarterly rebalancing, and o, = 10%
per month. The short rate yield is measured by the 1-month Euribor; the term spread is the difference between the
10-year Euro area government benchmark bond yield and the I-month Euribor; the dividend yield is the 12-month
moving average of dividends divided by the current stock price; the default spread is the difference between yields on
corporate bonds and yields on public debt securities; volatility is the squared 1-month change in the VDAX index;
the inflation rate is the annual rate of change in the European consumer price index; industrial production is the
annual rate of change in the industrial production index for Europe (excluding construction); finally, the Economic
sentiment indicator is measured as the monthly change in the Economic sentiment indicator for the opinion surveys
tracked by the European Central Bank. The local Macro Variable specification show the effect estimating the model
with country-specific macroeconomic variables (term spread, dividend yield, default spread, and short-term interest

rate) following the pan-European specification of these variables from the Global Financial Database.

o1



¥€0°0
(890°0)
981°0
G€6°0
Tvee
%86'T
L€6°0
L8€°0
%9€°0
%16
)
%zl el
%6€ TT
%GT 0T

S-dVINVd

0810
(L8T1°0)
06£°0
026°0
920°G
%26
¥06°0
99€°C
%TLT
%¥S
889°0
%€G'9T
%LF'ST
%TTFT

S-dVINVd

€700
(¥90°0)
9L1°0
2€6°0
68T°C
%06'T
¥€6°0
€9€°0
%LE0
%09
G970
%L9°GT
%8€'TT
%G1 0T

dVINVd

65T°0
(€02°0)
18€°0
€96°0
oree
%GS'9
1760
186°T
%LV E
%IS
€620
%I LT
%ETFT
%V6'TT

dVINVd

8€0°0
(2L0°0)
€61°0
€€6°0
z8€T
%TT'T
Ge6'0
9270
%VH0
%IS
6970
9%0.L°CT
%LV TT
%ET 0T

S-VINVd

€91°0
(gez0)
€570
826°0
0L6'F
%6€'8
006°0
kA
%LLT
%¥S
789°0
%LL 9T
%LG°GT
%6T 7T

S-VINVd

L80°0
(#90°0)
9,10
z€6'0
€veT
%00°T
€€6°0
zor'0
%LY0
%09
zLy0
9%89°GT
%67 TT
%9201

VINVd

991°0
(612°0)
G6€°0
0%6°0
€69°¢
%VTL
926°0
0LL'T
%60'¥%
%08
€29°0
%0F" LT
%6 FT
%LV €T

VINVd

L€0°0
(€£0°0)
€61°0
2€6°0
67E°C
%60°C
¥€6°0
2070
%I7°0
%16
L9V'0
%69°GT
%EVTT
%6T°0T

S-VINSd

L8T°0
(692°0)
09%°0
G760
80T°G
%698
L68°0
11€°C
%10°G
%8S
€690
%VL'9T
%VLGT
%9€ 7T

S-VINSd

9500
(¥90°0)
eLT0
2€6°0
20T'T
%86'T
€€6°0
grio
%ST"0
%09%
6970
9%89°GT
%97 TT
%2T 0T

VINSd

€200
(990°0)
88T°0
6£6°0
€eee
%I10°C
Zr6'0
09€°0
%9€°0
%06
L97°0
%6L°CT
%S8T'TT
%2T 0T

S-INdVOd

2€0°0
(990°0)
I8T°0
8€6°0
901°C
%IS'T
0¥6°0
2€T0
%ET0
%ES
09%°0
%9L°CT
%GETT
%60°0T

NdVOd

(900°0)
(920°0)
2e10
1€6°0
0250
%6€°0
0¥6°0
(L06°0)
%¥L0-
%LV
1070
%19°GT
%9€°0T
%ET'6

S-INAVD

spunyj [V Jo SOI0J}I0 ] ¢ [oue]

¥91°0
(912°0)
¥6€°0
760
868°€
%ET" L
L1670
618°1
%8TT
%1G
9€9°0
%IT LT
%¥0'ST
%69°€T

VINSH

160°0
(8g2°0)
1870
€160
GoV'¥
%68
888°0
co8'T
%L9'€E
%¢E8
ce9°0
%0791
%ICFT
%LT'ET

S-INdVOd

8IT°0
(082°0)
19%°0
1660
c09°'¢
%859
816°0
creT
%V6'C
%1
1260
%IT LT
%VOFT
%9¢°TT

INdVDd

(€10°0)
920°0
2100
168°0
(9e¥'1)
%GT 1~
L16°0
(€LLT)
%T19°T-
%LE
ere 0
%GE ST
%076
%IT'8

STINAVDO

“eyd[e [RUOI}IPUOD SpUNJ & UO PIsk( }I0S [eI)UI OU
ST 0107} uoyMm dourwIojrod oroj11od oY) s1s01 ( [PueJ ‘seyd[e [eUOnIPUOD 1SS oY) YIIM SPUNJ ()Gg 9Y) SI09[S 1I0S [eITUl 971 Ueym soururrojied orjoyrzod
oY) 83180} Y [ouRJ -oroyyiod oy} Jo 90T JO WNWIXRW © 0} spunj [enpiarput ut sgurpjoy paddes inqg ‘sjySrom o) Ul S98ULRYD 9} UO SUOIIOLIISOI OU POWNSSR
pue eydye [RUOTHIPUOD }soUSIY O} YIIM SPUN] ()G ) PIID[AS OLIRULIS dul[aseq dY T, ‘800¢,/¢0 - £661/90 wolj poriad ojdures-jo-jno o) Surmp soueuriojrod
Uo paseq oIe SIMSal [y "S01[0J210d § I01S9AUT 97} SUTULIOJ I0J S[([R[IRAR SPUNJ JO 9SIOATUN 9} UO SIUTRIISUOD JULISJIp Sursodwr JO 109J0 oY) SMOYS d[qe] SIY T,

(020°0)
120°0
690°0
868°0
(€0L0)
9%2S°0-
G16°0
(129°'T)
%8¢ T~
%ev
99€°0
%1e'GT
%996
%678

NdVD

(820°0)
0v1°0
(210°0)
26L°0
(€29°0)
%08°0-
LE8°0
(zes0)
%ET T~
%6¢
€660
%I9FT
%826
%818

NdVD

eqd[y [eUORIPUOy) ISOUSIET OY3 UIM SPUN (GE JO SONOJHIOJ Y [oUR]

971G 9SIOATU() PUN] 0} SSOU)SNCOY :6 O[qRT,

6770

%8¢ 91
%07 1T
%90°0T

Srewryouag

6770

%8291
%0V 1T
%90°0T

NIrewyouog

WNIUSWOIN - ®10g
TINH - ®1ed

dINS - ®ed

1ONIRIN - ®1og

1e1G-1 eydyy 101004-1n0g
eyd[y 1090% -0

r)og I1030B-9[3UIS

1e1G-1 eyd[y 10300 g-9[SuIg
eyd[y I10j0€-9[SUIg
Aouenberg soueuriojroding
oryer odreyqg

Ayrrryeron

RO DTJOUIHLIY

URSUW OLIJOUIODY)

WNIUSWOIN - R0

TINH - ®ed

dINS - ®1Rg

1ONIRIN - Rlog

1e1G-1 eyd]y 10308]-INOg
eyUd[y 1090% -TNOq

rlog 10308 -9[3UIS

1e1G-) eyd[y l10%0R-9[3ulg
eydy 1090€ -0[3UIg
Aouenboaig eoueurioyredinQ
oryer adreyg

Ayr[ryeion

weoW DIJOUWYILIY

UROUW DLIJOUI0DN)

52



"OLIRUSDS SUI[9Se( 9Y) WOJ S0y} 0} [BIIJULPI a1k suoljdwnsse

I9UI0 [[V "I0A0UIN) SUIONPAI JO 100[o oY) Sey SIYJ, "Iojrenb zod 904G uey) o1ouw JS9AIp jouuRd punj oyl os s)ysom orojriod oy} Ul SOFURYD $JO11)S0l

D [Pued -orojaod oy} JO %G 01 Spunj [enprarpur ur uonisod WNWIXeW oY) SIWI] ¢ [9URJ "INO0 PS[NI [[IIS oI so[es 1I0Ys ysnoyle ‘%07 1e peddeo 1e3uof
ou are YoIym sjysem orjojprod ay) UO SIUTRIISUOD o) SYI[ Y [ued -orojirod ayj Jo 90T JO wnwixew © 0} spunj [enpiarput ut sgurpjoy paddeo nq ‘sjydem
9} Ul SeSURYD dY[) UO SUOIIILIISOI OU pawnsse pue eyd[e [RUOIIPUOD 1s0YSIY o) YIIM SPUN] ()G ) PIIS[es OLIRULS dul[aseq oY, ‘800Z,/30 - £661/90 Wolj
potrad sjdures-Jo-ino a1) SuLnp souruLIojIad UO paseq ale s)nsal [[y "SIYSem orjojirod sy} U0 SJUTRIISUOD JUSISPIp Sutsodul Jo 108]J@ Y} SMOYS d[qe) SIYJ,

6LT°0 €810 9510 7910 89T°0 8810 8210 T (200°0) (910°0) WNIUeWOIN - Bjeg
(9z¢°0) (L0g°0) (e1%°0) (Lzeo)  (11%°0) (Log'0)  (00%°0) (zsg0) Lv0°0 890°0 TINH - ®1edg
0870 G970 128°0 2970 7860 €570 6290 709°0 0€0°0 8€0°0 GINS - ereg
7860 620°T 166°0 200'T GL6°0 €00'T 9€6°0 7860 6160 898°0 NIl - Bjog
qeL'e e'e 118°€ 986'C T 029'e 1€6°¢ €L6°C (169°'1) (819°0) 1e15-3 eyd[y 1030%]-IN0]
%96°L %T6°L %L6°8 %eSL %196 %L0'6 %188 %9V L %8E' T~ %TS0- eyd[y 1030€]-1N0]
GE6'0 ¥86°0 8260 966°0 ¥16°0 9660 188°0 L€6°0 6£6°0 188°0 vjog 10908-o[3UIg
899'T geg'T L29'1 6571 G08'T 806'T 86€'T 7060 (¥50°2) (920°'T) 1e35-3 eyd[y 1090€1-01SUIg
%62 %SEF %89'F %SET  %0T'S %E9'S  %E6'S %ELT %ES' T~ %IT T~ eyd[y 1090,1-9(Sutg
%Ly %LV %ES %L %VS %6V %VS %VS %SV %ah Aousnbaig soueuriopzeding
609°0 ¥86°0 G19°0 085°0 €79°0 6%9°0 7860 G050 9z€'0 29€°0 6770 oryex adreyg
%60°ST %9761 %29'ST %IZ6T  %EH'ST %FT6T  %T6'LT %S0°6T %99°GT %96 VT %ST 9T Ayrryeop
%TT°GT %9€°GT %9G°GT %FT ST %96°GT %TS 9T %BYSTI %ELET %1C'6 %6 %OV II URIW OMOUYHIY
%TGET %LGET %L8°ET %BIV'ET  BISTI %9LVT  %V6'TT %E6TT %2L6'L %6E'S  %90°0T URAWI OLI}OWODL)

SdVINV] dVINVE  SVINVA  VIAVA  SVINSd VINSd  STINAVOd  INdVDd  STINdVD  INdVDO  iswugpueg
1ogrend) 1ad %G 09 [[og/Ang ywrg ) [pued

18T°0 9810 ¥CT°0 191°0 0910 L8T°0 8IT'0 0vT0 (z10°0) (¢10°0) WNIUeWON - Bjeg
(61£°0) (90¢°0) (80%°0) (gze0)  (F19°0) (z1e0)  (00%°0) (98¢°0) €100 9,00 TINH - ®1edg
6870 L9%°0 0.S°0 L9%°0 0650 qsro 819°0 S09°0 9%0°0 ¥20°0 dINS - ®red
L2670 920'T 660 Z00'T 186°0 100°T 6260 6860 9660 1.8°0 josIRIN - Bjog
z80'F qze'e SIT'¥ geT'e TTET 91¢°¢ 018°€ 1€6°C (181°1) (16€°0) 1e1g-3 eyd[y 1030%,]-INO]
%TE'8 %S08 %S59°6 %IT'S %886 %306 %9%'8 %9z L %860~ %9€°0~ eyd[y 1030€]-1N0y
1€6°0 7860 816°0 7460 126°0 €560 6280 1%6°0 8960 006°0 vlog 10108-o[3UIg
G0S'T 69T 0.L8'T 96G'T 906'T €68'T 1621 9780 (90L°1) (928°0) 1e35-3 eyd[y 1030€1-01SUIg
%SSY %IV'Y %9¢°C %BIOY  %IF'S %8S'S  %IhE %ES'T %Ly 1" %S8°0~ eyd[y 1090e,1-9(Sulg
%cg %08 %eS %6V %¥e %18 %2g %¥S %V %0v Aouenbazy soururiogreding
€€9°0 ¥65°0 €599°0 16970 9990 8%9°0 €50 L0S°0 ¥8€0 98¢0 6770 oryer adreyg
%I6°LT %1T 61 %9%'ST %ET'6T  %EV'ST %8061 %L LT %0161 %60°9T %TIGT  %SE 9T Ayrryeop
%EVGT %TGGT %FT9T %TS' ST %6191 %IV 9T %ST I %SLET %086 %e6'6  %OVIT URIW OMOUYHIY
%S8°€T %ELET %6V VT BLLET  %BVSTT %BILTVT  %69°CT %L6°TT %67'8 %8L'S  %90°0T RS OLI}OWODL)

S AVINVE  dVINVE  SVINVE  VIAVA  SVINSE  VINSE  STINAVOd  IWAvVOd  STINAVD WAV  rewppueg
WS WnmIXeN %6 i [Pued

9790 6L€°0 ¥LT0 ZI70 €L70 ¥er0 7120 102°0 800°0 (150°0) WNJUSWOIN - ©jog
(Lvz0) (91£°0) (sv¥0) (L91°0)  (2ev0) (o¥z0)  (¥22°0) (¥62°0) 190°0 SYT°0 TINH - ©19g
129°0 6%9°0 8890 885°0 YIL0 069°0 G19°0 9€9°0 (ov0°0) (180°0) dINS - ®Rdg
9z0°'T 650°'T 290'T G90°'T 190'T 9%0'T 6780 698°0 7860 9780 JONIRIN - Blog
L9L°€ TLSE eTLe 629°¢ 926'¢ 9¢0°F 06L'€ v.8°€ (8€6°'T) (106°0) ye15-3 eyd[y 1030%,]-In0q
%LT9T %F0VT %0L°ST %PT'8T  %TL'61 %ET 0T %OT'TT %LLTT %81°€~ %reT- eyd[y 10198, {-1n0]
100°T 920'T L2670 0L0'T 6660 T70°T 7€8°0 168°0 G660 988°0 ejog I10j0R]-0[SuIg
€0C°C 0v6'T €8€°C T6ET 09T L6S°T ST6°T 886'T (g08°1) (£99°0) ye15-3 eyd[y 1030%]-0[3UIg
%90°TT %S8L'8 %SG ET %SO'ET  %6T I %ETFT  %STL %0G"L %96°C- %T0°T- eyd[y 1090€,-o[SuIg
%eg %¥S %88 %9 %68 %8¢ %8¢ %98 %Ty %9v Aousnboy souewiopeding
qzL0 7890 19L°0 79L°0 680 €080 689°0 669°0 0L2°0 GI€0 6770 oryer adreyg
%80°GT %66°€T %F8°9T %TT'LE  %60°LT %80T %99°61 %96°6T %9V LT YUPL'ST %8 9T Ayrryeop
%6C°CT %9V"0T %ESTT %ILTVE  %LECT %G8'ST  %S9°LT %90°ST %T8'8 %L0'6 %OV TI TR DTOWYHIY
%9€°6T %9L LT %9%° 1T %EV'TC  %S0°CT %ESTE  %S8LGT %ET 9T %9z L %ISL %9001 RO DT1}OWODE)

S-dVINV]d dVINVd  S-VINV]d  VIAVA  SVINSd VNS  STINdVOd  INdVODd  STINdVO  INdVD  iewuyoueg
SUOT)OLI}SOY PISIOA\ WNWIXERIN ON 1Y [PUed

SUOIOLIISOY AB0JeIlG SUIPRL], JOISOAUT 0 $SoUISNqOY (0T O[qRL

53



"9RI )SOI0)UI ULID)-1I0YS 9} pur ‘peaids jmejop oy} ‘PloIA PUspIAIp o) ‘peards UL} oY) aIe SSUIPRO[

10708} pue eyd[e [RUOIIIPUOD 8Y} Ul SUOIJRLIRA-dWI) 2Injded 0] PasT SI[qeLIRA 91B]S 9} PUR JNO PO SI JUI[[as-110Ys ‘(T e padded st spunj [enprarput
ut s8uIp[oy wnwixew ‘1041enb £10a9 19s are s)ysem orjojyrod o1 ‘OLIRULOS SUI[ESR] ) WOIJ 950} 09 [edrjuspl o1e suondwnssy ‘800%/0 - €661,/90 wolj
potrad sidures-Jo-1no oy} Surmp eouruLIojIed U0 paseq oIe SYMsal [y "SIYIem o1ojp10d o) s109fe SI011d I09SAUT JO SSaUIYSI) o) MOY SMOYS d[qR) SIY T,

6520 6520 1920 0920 6£2°0 602°0 8220 6220 €€2°0 7020 ¢TI0 6120 WNJUSWON - g
(Fee0)  (eze0) (6120) (0gg0) (8%¢0) (zLe0) (067°0)  (68%7°0) (1¢%°0) (L87°0) (0FF0) (£¥9°0) TINH - ®1°d
71670 €1g'0  L0G0  LISO 1€9°0 €es0 €590 169°0 165°0 0090  ¥6S°0 2650 INS - B1eg
186°0 1860 ¢86°0 ¢66°0 100'T 6660 L10'T 6T0°T e10°T 020'T €00'T 900'T 1oqIRIN - ®IOg
€60 oy LE0V 696°€ cro'e €¥6'C 2TTY eIy 969°¢ 19g°¢ ¥20°'e 698°C 1e35-1 BYd[Y I030%]-IN0,
%LYOT  %IF0T  %STOT  %8T0T  %6E6  %Pe L %E6'TT  %8STT  %TTIT  %T60T %926  %LL'S eyd[y 1030€,]-IN0]
6£6°0 6£6°0 8660 9%6°0 6760 Z¥6°0 1€6°0 866°0 9€6'0 V960 1€6°0 €€6°0 r)ag 10708]-0[SuIg
A4 160°C 8TT'C 0€0°C 0TL'T LVT'T V13T 602°C G68'T 618'T 06e'T 1221 1e35-1 eyd[y 1030€]-0[3uIg
%S9 %089 %LG9 %09 %TES  %ISE %ET'S %OT'S  %6L9  %TS9  %SST  %6ET ryd[y 1030%]-0[Sulg
%TG %08 %TG %TG %TG %9¥ %SG %SG %EG %¥S %TG %06 £ouenbai] souewiojroding
689°0 889°0 T69°0  LL90  L290 6£5°0 02L0 6TL0 199°0 169°0 CLG0 TSSO oryer adreyg
%9T6T  %ITET  WST6T  BLEGT  %ET6T  %IT 6T %E90C  %E90T  BIV0Z %IS0Z %FE0T %LEOT AJT19RIOA
%USE LT  %IELT  %UTV LT %TT LT %6TIT  %STFI %96'ST  %UFE'ST  %09LT  %UFFLT  %O0S'ST  %S8EGI TR JTOWIITY
%8GST  %9GST  %EYST  %OP'ST  %SFFT  %S9°Tl %S6'9T  %E6'IT  %UFIST  %U9FST  %SSET  %ThEl TRAUI OT1)OWOE)
S-dVINVL :d Pued S-VINVY D [eued
€220 €230 6220 €ez'0 8120 8€T'0 6210 621°0 6210 8210 1€1°0 €z1'0 WNJUSWOIN - ©19g
(o6v°0)  (06%°0) (g870) (g8v0) (vee0) (¥61°0) (civo)  (g1v7'0) (11%7°0)  (60¥0) (1¥€0) (L9Z°0) TINH - ©1eg
€g9°0 $29°0 879°0 179°0 09G°0 ¥6£°0 gz9°'0 cz9'0 gz9'0 €290 8690 ger 0 dINS - ®Rg
L10°T L10°T L10°T qzo'1 €660 188°0 €760 €760 Z¥6°0 I¥6'0 8060 6.8°0 19IRIN - B1Rg
29T L9TF  9€C¥ erey 987 F  9T6F vI8'E vI8'€C 8T8'E Te8'E 0ze'y TeTV 1e35-1 BUd[y I030%]-IN0,
%UFSTT  %PSTI  %96TT  %ITET  %SHOT  %0E'8 %0T"6 %OT'6 %606 %606  %SE6  %V6'S eyd[y 1090%,]-I0q
8€6°0 8660 8€6°0 cr6°0 688°0 998°0 068°0 068°0 688°0 688°0  TL8°0 6780 'jog 10108,-9[SuIg
LLTT 8L1°C 6£2°C 9€€'C 8€T'C €87’ YOT'T ¥er'1 1671 8GF'T e89'1 023’1 1e158-1 eydly 10300 ]-013UIg
%20’8 %T0'S  %0T'8  %TS'S  %ST9  %LO'S %LTF %LTF  %ITY  %9TF  %IST  %IET eyd[y I030v]-0[3UIg
%VS %VS %VS %8G %SG %8G %VS %V %¥g %VS %8S %2 Aouanbaig souetiojrading
PIL0 PIL0 ¥oL0  OFL0 869°0 2TL0 ¥09°0 ¥09°0 €09°0 ¥09°0  8€9°0 S¢S0 oryer adreyg
%L9°0C %9907  %T90Z  %990T %IT'ST  %ET 9T %OE' ST %0E'ST  %6T'ST  %ST8T  %LSLT  %S8S'GT AyIiyerop
%aS' 8T %G8'ST  %L06T %6 6T  %SLIT  %SLST %ST'ST  %ST'ST  %ET'ST  %ET'CT  %3EST  %FLTl RO OTOUWYHLIY
%FSIT  %FSIT  %EOLT  %SELT  %ST'ST  %SH¥I %ET'ET  %U6FET  UST'ET  %USTET  %SL'ET  %ISTl BRI J1119UODY)
S-VINSY :d [oued S-INAVO4 1V [oued
%00°00T %0008 %0001 %00  %00T %010 %0000 %0008 %0001  %00C %001 %010
eydy rwdg eyd[y ewdlg

SJoI[og] I09S9AUT 0O} SSOUISNOY :TT ORI,

54



"1030%] YSLI }o3IRW 9U) 0} 9INsodxe 019z JUIUTRUIR JO 9AI109[(O oY) [IIM SOdIpUl AIJUNOD

pue jrewryousq ur uorrsod 3I07s © Sursn Aq peouruy spunj fenjnur ut uorisod 3uo[ ' soxe) smof[e nq jey) orjojriod mamocﬁzw.r@m ® JO sourmLIOLIDd

oY s110del1 ) [euRJ "S9OIPUIl AIUNOD pue Iewyousq ul uonisod 1107s %00 © Suisn £q paoueuy spunj [eninu utl uoriisod Suoy %0(0g © Soye) 1.yl
orjojjrod peSeraas] 1:z © Jo soururiojrad o) syproder ¢ [ourd ‘suorjisod AJuo-110ys yim orjojrrod e Surdpnis Aq sieuriojredispun Ajijuspr o) A3ojopoyjeua
UOTPO9[AS FD09S S JO AN[IQR S SISPISU0D Y [oURJ "SPUNJ [RNINW JO SUI[[9S-1I0YS MO[[R JR{[) soljojr1od 10J somsipe)s soueurrofjrod sjuesard o[qey sIyJ,

7610 G0g'0 122°0 8820 82T0 £62°0 1800 L0T°0 9200 (¥00°0) WNIUOWOIN - Bjog
(670°0) (L61°0) (180°0) (ge10)  (L90°0) (1110)  (260°0) (0g1°0) 0Z1°0 700°0 TINH - ®10dg
#80°0 6810 9210 10 8€T0 L¥T°0 P10 702°0 (¥81°0) (110°0) dINS - ®1edg
020°0 z60°0 Zr0°0 190°0 0£0°0 €80°0 0900 1¥0°0 (z80°0) 2000 joMIeI - Bjog
L69°€ 8¥8°C 616°€ GE8'T $66°¢ €0L°T GeE'T 0gT'¢ (0z1°2) (6£€72) ye1g-1 eydly 1090€-10J
%E8'6 %816 %TEeTT %636 %09°'TT %Ee8'8 %50°S %S L %68"¢e- %1 0" eydly 1030€,]-1n0]
G000 1€0°0 0€0°0 6z0'0 ¥10°0 150°0 100 130°0 (0L0°0) z00'0 '1og 10108,-9[SUIg
eree 70¢°C vere j0iare 197°¢ 18C°T T8L'T At (991°T) (g91°1) ye15-3 eydly 1030€4-0[3urg
%856 %%0'8 %801 %LE'8 %9501 %S L %P6'e %Fe9 %E6°T- %IT 0" eydly I03001-018uIg
%LV %SV %9 %Ly %Ly %9 %V %9 %8¢ %LE Aousnbaig soueuriopreding
888°0 8€9°0 6260 T89°0 GZ6°0 129°0 166°0 789°0 (gve0) (6€1°0) oryer adieyg
%8501 %heel %ESTT %8T el %TYTT %9z €T %0S'S %966 %9%°9 %290 Ayiye[on
%08°€T %g9°TT %ISFI %ILTT  %ISTI %reTT  %6L'S %6801 %LS'T %I0°F TROW OTOWHITY
%G6°CT %ILTT %LTFT %06'TT  %IGHT %Y TT  %Th'S %601 %L9'T %I0°F WROW DLIJOU0DL)

[eIINON] 1030%] JONIRJN - OURULIOJIDJ OI[0J}I10d SudURUII-J[9S D) [Pued

¥e¥0 905°0 €rT0 97€0 162°0 67€°0 z0z'0 2120 (¥v1°0) (¥12°0) WNIUOWON - Bjog
(19¢°0) (¢eg0) (615°0) (9¢e0)  (geg0) (erer0)  (geL0) (29°0) 9z1°0 0€2°0 TINH - ®1edg
809°0 GGG 0 6650 9.%°0 $59°0 6170 9680 Z18°0 (zsg0) (66¢°0) dINS - Bleg
6660 990°'T PIT'T TOT'T ¥80'T L60'T 000'T 0T 8960 7€8°0 IR - ©jOg
92T'€¢ 8TLT 055°C €58 208°C (iaae 609°C 926'T (17.2°€) (e82°¢) ye38-3 eqdly 10308 -0y
%TT'GT %FLFT %SLET %eT'ET %68V %65 €T %ST'TT %08°6 %F1°6- %206~ eyd[y I03081-1n0q
€760 900°'T GT10'T geo'T 166°0 70T 0.8°0 1260 1960 G98°0 'jog 10308]-0[3UIg
000'C TLLT 199°T 999'T 18L°T 708’1 6VT'T 999°0 (z82°2) (806°'T) ye38-1 eydly I030r]-0[8uIg
%EG 0T %ES 0T %09'6 %00°0T  %TE 0T %09°0T  %ET'9 %L9°€ %50°9- %8G~ eyd[y I030e1-013UIg
%S %95 %SG %TS %L8 %S %ES %cS %ET %6€ Aouenbai eoueuriojrodinQ
1690 ce9'0 G€9°'0 919°0 659°0 679°0 6780 440 690°0 6500 oryer odreyg
%%T 6T %06 LT %LG LT %6Y'8C %I LT %86'LT  %SLTVT %98°GT %T8'8T %T'ST A3IiyeIon
%G1 %8’ 1T %09'T¢ %99'TC  %T0°TE %LTTE  %BIT'LT %00°GT %68 %IT'S WROW DTPWYILTY
%SV°ST %8T°8T %66°LT %LS LT %TGST %63 8T %PITIT %BLLTT %09°¢ %6E°€ WeOW JLIJIUO0DL)

9OURUIIOJIDJ OI[0J1I0J d8eIona] T:g :f [ourd

(9,1°0) (ee1°0) (Lv1°0) (00z'0)  (821°0) (1ez0)  (991°0) (€20°0) L10°0 6L0°0 WNHUOWON - Byog
(111°0) (861°0) (sz1°0) (zez0)  (651°0) (¢oz0)  (2L0°0) 2100 (z91°0) (¢91°0) TINH - &g
€8€°0 8T7°0 G0G'0 0690 6050 6290 112°0 €6T°0 96€°0 0170 NS - ©eg
8160 €90'T 1.0°T 760'T 780'T 0ZT'T 760 18870 G060 £66°0 JONIRIN - BlOg
(g¥0°9) (eL¥'v) (gg1'%) (ecov)  (c9e¥) (6287)  (e6L7%) (Levv) (908°2) (z18°1) ye35-1 eqdly 1030R]-m0y4
%S TT- %0L0T-  BET'TT- %OV TIT-  %STTI-  %60°E€T-  %V96- %IE'S- %ELE %672~ eyd[y 1030€-104]
900°'T 690'T 0TT'T LIT'T GIT'T W1 6960 688°0 L06°0 €660 ®laq 10308]-0[3uIg
(116°G) (¥19°9) (zg2'9) (981°¢9)  (g07°9) (g9g¢)  (gero) (122°9) (e18°%) (0g0°¢) ye358-3 eydly I0300]-018UIg
%6L'GT- %TSFT-  %FL'ST-  %9S9T-  %699T- %69 LI~ %TSTI- %FT 0T~ %FI'L- %T0°9- eyd[y 1030v]-9SuIg
%2LT %TE %EE %Ve %ee %EE %Ve %62 %LE %LE Aouenboai souewiozddIng
(ge1°0) (ee€0) (65€°0) (8Le0)  (L6€0) (g17°0)  (L92°0) (¢eg0) (¢€0°0) L90°0 oryex odreyg
%ST 6T %¥0°0T %EE'TT %G8 TC  %SS'IG %eTTe  %PSLT %ET 9T %66°CT %9L LT A3rrryeion
%Y V- %85G %SG g %STH-  %LVT- %60°S- %680~ %8E°0 %68°€ %0€°G WESW DTPWYILTY
%81°9- %89~ %E6°G- %99°9-  %I6°9- %99 L~ %LIT %901~ %65°C %IL'E WeSW JLIJIUO0DL)

S-dVINVd dVINVE S-VINV] VIV  S-VINSd VINSH STINAVOd  INdVOd STINdVD  INdVD

9OURUIIOJNIDJ OT[0J}1I0J HOYQS [y [oued

9OURULIOJIOJ OI[0J110J 8uo pue j1oyg ojdureg-jo-in() :g 9[qrl,

55



Table 13: Sorted Portfolio Performance

BCAPM BCAPM-S BAMA BAMA-S BSMA BSMA-S BAMAP BAMAP-S Momentum

Annualized Average Return

1 13.37% 13.08% 13.10% 12.58% 13.38% 12.81% 12.88% 12.62% 14.90%
2 12.52% 12.40% 11.94% 12.05% 11.74% 11.89% 12.45% 11.87% 12.80%
3 11.62% 11.45% 11.49% 11.43% 11.40% 11.35% 11.56% 11.87% 11.30%
4 10.61% 10.67%  10.92% 11.48% 11.26% 11.45% 11.32% 11.20% 10.50%
5 9.64% 11.00%  10.42% 10.63% 10.01% 10.72% 10.69% 11.20% 9.50%
6 10.51% 10.16% 9.88% 10.27% 9.98% 10.23% 9.54% 10.19% 9.80%
7 9.69% 9.95% 9.66% 10.01% 9.65% 9.93% 9.96% 9.86% 9.50%
8 9.56% 9.91% 9.41% 9.76% 9.46% 10.03% 9.01% 9.55% 10.00%
9 9.59% 9.05% 9.73% 9.33% 9.83% 9.14% 9.45% 9.32% 9.80%
10 9.38% 8.79%  10.00% 8.98% 9.83% 8.98% 9.66% 8.84% 8.60%
H-L 3.99% 4.29% 3.10% 3.59% 3.55% 3.83% 3.22% 3.78% 6.40%
Patton-Timmermann Test p-Values
HvsL 8% 3% 10% 1% 7% 0% 6% 0% 28%
All 86% 13% 28% 0% 33% 2% 19% 0% 23%
Annualized 4-Factor Alpha
1 5.71% 5.77% 4.711% 4.42% 5.02% 4.75% 4.37% 4.41% 6.60%
2 3.82% 4.32% 2.56% 2.97% 2.31% 2.76% 3.33% 2.68% 3.90%
3 2.55% 2.58% 1.86% 1.77% 1.80% 1.60% 1.97% 2.54% 2.00%
4 1.42% 1.36% 1.33% 1.95% 1.69% 1.94% 1.80% 1.61% 0.50%
5 -0.09% 1.44% 0.79% 1.01% 0.40% 1.01% 1.07% 1.50% -0.70%
6 0.87% 0.38% 0.26% 0.46% 0.37% 0.54% -0.07% 0.32% -0.40%
7 -0.33% -0.22%  -0.07% 0.31% -0.12% 0.19% 0.21% 0.14% -0.70%
8 -0.54% -0.57%  -0.21% -0.09%  -0.14% 0.22% -0.85% -0.26% 0.30%
9 -0.43% -1.26% 0.22% -0.31% 0.37% -0.51% -0.01% -0.51% 0.30%
10 -1.12% -1.95% 0.44% -0.62% 0.17% -0.63% 0.07% -0.55% 0.00%
H-L 6.83% 7.72% 4.27% 5.04% 4.85% 5.38% 4.30% 4.96% 6.60%
Patton-Timmermann 4-Factor Residual Test p-Values
HvsL 0% 0% 2% 0% 1% 0% 1% 0% 48%
All 7% 0% 33% 1% 47% 3% 55% 0% 36%

This table presents summary return statistics for equal weighted portfolios of funds sorted into deciles based their
conditional Alpha t-Statistic (Panel B). The Momentum strategy sorts funds based on their trailing 12 Mth

historical returns.
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Table 14: Equal Weighted Portfolios of N Funds with the Highest Conditional Alpha

# of Funds 10 25 50 100 150 200 250 500
Geometric Mean
CAPM 10.55%  10.56% 9.54% 9.73% 9.69% 9.75% 9.69% 9.59%
BCAPM 11.60% 11.20% 11.02% 11.30% 11.30% 11.26% 11.08%  10.95%
BAMA 14.84%  13.64% 12.63% 11.82% 11.54% 11.52% 11.28%  10.68%
BSMA 17.32%  14.22%  12.87% 12.02% 11.77% 11.63% 11.37% 10.76%
BAMAP 14.42%  13.49% 12.48% 11.76% 11.55% 11.31% 11.29%  10.83%
Arithmetic Mean
CAPM 11.88% 11.87% 10.85% 11.00% 10.91% 10.94% 10.85%  10.72%
BCAPM 14.07%  13.34%  12.92% 13.05% 12.96% 12.86% 12.65% 12.39%
BAMA 17.22%  15.52%  14.39%  13.42% 13.06% 12.99% 12.70% 11.99%
BSMA 19.66% 16.09%  14.58% 13.60% 13.27% 13.09% 12.79% 12.07%
BAMAP 16.70% 15.37% 14.17% 13.30% 13.01% 12.72% 12.67% 12.13%
Volatility
CAPM 16.21% 16.06% 16.07% 15.84% 15.54% 15.35% 15.16%  15.00%
BCAPM 22.46%  20.77%  19.49% 18.70% 18.23% 17.90% 17.68% 16.88%
BAMA 22.40% 19.711%  18.94% 18.00% 17.51% 17.19% 16.93%  16.22%
BSMA 22.28% 19.70% 18.72% 17.88% 17.41% 17.15% 16.89% 16.20%
BAMAP 21.92% 19.76% 18.61% 17.68% 17.16% 16.84% 16.69% 16.12%
Sharpe Ratio
CAPM 0.480 0.483 0.420 0.435 0.438 0.445 0.445 0.441
BCAPM 0.444 0.445 0.452 0.478 0.486 0.489 0.484 0.491
BAMA 0.586 0.579 0.543 0.518 0.511 0.517 0.508 0.487
BSMA 0.699 0.609 0.560 0.531 0.527 0.524 0.515 0.492
BAMAP 0.575 0.571 0.541 0.520 0.519 0.512 0.514 0.498
Alpha
CAPM 0.84% 0.61% -0.41% -0.13%  -0.08% 0.07% 0.10% 0.04%
BCAPM 2.34% 1.66% 1.18% 1.43% 1.37% 1.29% 1.10% 0.96%
BAMA 5.73% 4.26% 3.00% 2.04% 1.65% 1.62% 1.38% 0.82%
BSMA 8.32% 4.84% 3.29% 2.27% 1.95% 1.78% 1.51% 0.91%
BAMAP 5.17% 4.11% 2.88% 2.06% 1.79% 1.51% 1.46% 1.02%
Alpha t-Stat
CAPM 0.62 054  (0.42)  (0.13)  (0.07) 0.06 0.09 0.04
BCAPM 0.59 0.50 0.44 0.59 0.62 0.63 0.57 0.62
BAMA 1.47 1.43 1.17 0.95 0.86 0.91 0.83 0.62
BSMA 2.15 1.61 1.30 1.07 1.01 0.99 0.91 0.69
BAMAP 1.39 1.38 1.18 1.01 0.98 0.90 0.91 0.78
4-Factor Alpha
CAPM 2.95% 2.39% 0.99% 1.39% 1.51% 1.73% 1.89% 1.85%
BCAPM 8.25% 7.02% 5.77% 5.77% 5.31% 4.96% 4.55% 3.63%
BAMA 9.84% 7.99% 6.63% 5.14% 4.37% 4.19% 3.82% 2.88%
BSMA 12.59% 8.50% 6.88% 5.37% 4.74% 4.39% 3.99% 2.97%
BAMAP 9.39% 7.85% 6.22% 4.96% 4.37% 3.95% 3.82% 3.03%
4-Factor Alpha t-Stat
CAPM 2.42 2.39 1.13 1.45 1.52 1.70 1.84 2.12
BCAPM 2.42 2.58 2.62 2.97 3.02 3.03 2.93 2.87
BAMA 2.80 3.05 3.02 2.84 2.71 2.80 2.74 2.59
BSMA 3.69 3.23 3.18 3.03 2.96 2.94 2.87 2.68
BAMAP 2.84 3.04 2.97 2.86 2.85 2.79 2.85 2.73

This table presents performance statistics for equal weighted portfolios that consist of 10 to 500 funds with the
highest conditional alphas.
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