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Abstract

This paper investigates the performance, persistence, and business cycle asym-
metries in active Norwegian mutual funds using a dataset free of survivorship bias
between 1983 and 2014. Fund performance is evaluated using both unconditional
and conditional versions of Carhart’s (1997) four-factor model. To determine the
statistical significance of our result, we adopt a cross-sectional bootstrap methodol-
ogy. We find that actively managed Norwegian mutual funds on aggregate produce
returns that underperform the four-factor benchmark net of costs. When we ex-
amine individual funds, our bootstrap simulations provide no evidence of skilled
fund managers in the right tail of the cross-sectional performance distribution, but
several inferior performing fund managers in the left tail. Tests for persistence in
performance provide no evidence of risk-adjusted performance persistence among
previous winners, but short-term persistence among previous losers. Additionally,
we perform a series of non-parametric two-period tests that allow us to infer whether
some funds perform consistently better or worse compared to other funds in the
sample. These tests reveal evidence of short-term performance persistence among
both recent winners and losers. Moreover, we use two different methodologies to
explicitly link fund performance to recessionary and non-recessionary states in the
Norwegian business cycle. We find weak evidence of asymmetric performance of

actively managed Norwegian mutual funds.

*Norwegian School of Economics (NHH), NO-5045 Bergen, Norway. We would like to thank our
supervisor Torfinn Harding for his guidance and feedback which is much appreciated. Additionally, we
gratefully acknlowedge the Oslo Stock Exchange Information Services, the Norwegian Fund and Asset
Management Association and Bernt A. degaard for their help in providing us with the data necessary
for the completeness of our research. Main programmes in this study use MATLAB®. Codes are available
from the authors upon request.



1 Introduction

There are two key issues on mutual fund performance that have been subject for academic
debates over the years. The first issue concerns whether active mutual funds are able to
add value by generating risk-adjusted returns net of costs. According to the efficient mar-
ket hypothesis (EMH) brought forward by Fama (1970), any attempts to outperform the
market is essentially a game of chance rather than skill, as current prices should reflect
all available information. Still, active fund managers try to add value by attempting to
“beat” the market by exploiting temporary mispricing. Grossman and Stiglitz’s (1980)
equilibrium model states the markets cannot be fully efficient all the time; thus, there
is reason to believe that skilled fund managers are able to exploit periods in time where
mispricing in the market occur. However, most previous studies document significant un-
derperformance of actively managed mutual funds and argue that active fund managers do
little besides collect fees (See e.g. Jensen, 1968; Grinblatt and Titman, 1989b; Elton et al.,
1995; Ferson and Schadt, 1996; Carhart, 1997; Edelen, 1999). So why do investors buy
actively managed mutual funds when empirical evidence suggest no superior managerial
skill? The reasons remain a puzzle.

The second issue concerns whether it is possible to identify abnormal performance
ex-ante, and for how long it persists. Persistence in performance is interesting from both
an academic and practical point of view. From an academic point of view, evidence of
persistence in performance would support a rejection of the semi-strong form of the EHM.
The practical implication is that evidence of persistence could allow investors to earn risk-
adjusted returns by exploiting past performance. There have been some discrepancies
regarding the presence of persistence in mutual fund returns in previous literature. The
majority of recent studies suggests that identifying funds with superior future performance
is a difficult task, unless portfolio rebalancing is frequent and the performance is evaluated
over short time horizons (See e.g. Hendricks et al., 1993; Brown and Goetzmann, 1995;
Carhart, 1997; Bollen and Busse, 2005).

Motivated by the discussion of asymmetries in light of changing economic circum-
stances on mutual fund performance, Kosowski (2011) explicitly investigates the perfor-
mance of US mutual funds in recession and non-recession periods. Kosowski (2011) argue
that mutual fund investors may be willing to trade off some overall performance for supe-
rior performance in bad states of the economy when the marginal utility of wealth is high.
Thus, he aims to provide an answer to the puzzle why investors keep investing in actively
managed mutual funds despite the documented underperformance. Previous literature on
asset pricing suggests that investors are more willing to pay premiums for assets whose
returns are negatively correlated with consumption. When we have economic contractions
in the business cycle (i.e. recessions), consumption tends to be particularly low (See e.g.
Breeden, 1979; Rubinstein, 1976; Grossman and Shiller, 1981).



These implications give rise to a third issue on mutual fund performance, concerning
whether active fund managers are able to add value for investors during recessionary
states in the economy when consumption tends to be low, and the marginal utility of
wealth is high. Up to this date, research on this issue has been quite sparse.

Given the practical importance to the average investor, Norwegian mutual funds have
received little consideration, which makes Norwegian mutual funds truly a subject of
interest. To our knowledge, there exist only a handful studies that have conducted com-
prehensive research on Norwegian mutual funds. The paper closest to ours is Serensen
(2009a) who examine all Norwegian equity mutual funds from 1982 to 2008." Sgrensen
(2009a) find no significant evidence of superior performance at the aggregate level. His
bootstrap simulations document virtually no evidence of superior performance at the indi-
vidual fund level but provide evidence of inferior performing funds. Furthermore, Sgrensen
(2009a) find no evidence of performance persistence amongst either winner or loser funds.
Although his results are in line with the theoretical concepts in finance theory, Sgrensen
(2009a) do not shed light on the third issue that is, whether mutual funds perform well
in bad states of the economy when it matter the most for investors.

The purpose of this paper is threefold. The paper investigates the performance and
persistence in actively managed Norwegian mutual fund returns. Additionally, the paper
aims to answer a hitherto unanswered question regarding how active Norwegian fund
managers perform in state of recessions when it matters the most to investors. Specifically,
we aim to answer the following questions to ensure a thorough evaluation: 1) Do managers
of active Norwegian funds generate risk-adjusted returns (i.e. alpha) net of costs, and if
so, is the performance attributable to skill or luck? and 2) Does performance persist
among extreme winners and extreme loser funds? and 3) Do actively managed Norwegian
mutual funds deliver alpha in the state of recessions when performance matters the most
to investors?

To address these issues, we use a dataset free of survivorship bias comprising 98 actively
managed domestic equity mutual funds with monthly net returns from January 1983 to
December 2014. We apply both unconditional and conditional versions of the four-factor
model of Carhart (1997) to examine the existence of superior and inferior fund managers.
To ensure proper statistical inference of our results, we adopt a bootstrap methodology
similar to Kosowski et al. (2006), Cuthbertson et al. (2008) and Fama and French (2010).
In addition to account for complex distributional properties, the bootstrap allows us
to separate skill from luck in individual mutual fund performance. To investigate the
existence of persistence in performance we adapt some of the most prominent statistical
tests proposed in the literature. Specifically, we employ a recursive portfolio formation

approach to examine the existence of risk-adjusted performance persistence. Additionally,

1Sgrensen (2009a) wrote his paper as a part of his doctoral dissertation at The Norwegian School of
Economics. He applies a bootstrap methodology similar to ours in his study.



we perform a series of non-parametric two-period tests to assess whether there are funds
in our sample that consistently perform better compared to other funds in our sample.

To answer the question on how fund managers perform in recessions, we apply two dif-
ferent methodologies. First, we explicitly examine aggregate fund performance in different
states of the business cycle using a binary classification of recessions and non-recession
periods in the Norwegian economy. Specifically, we construct separate sub-samples of
recession and non-recession periods in the Norwegian economy based on Aastveit et al.
(2014) classification of recession dates in Norway. Second, following Kosowski (2011),
we apply a novel conditional performance measurement methodology based on a Markov
regime-switching model where we let the data determine the indicator of the recession
and non-recessionary state. The main advantage of this model is that it allows for the
involvement of multiple equations in a system that characterizes time-series behaviors in
different states, and is permitting switching between these equations. This enables the
model to capture more complex dynamic patterns. The switching mechanism between the
equations (or states) is controlled by an unobservable state (latent-state) variable that is
assumed to follow a first-order Markov chain.

We find that managers of active Norwegian mutual funds, on aggregate, do not have
sufficient skill to generate risk-adjusted returns to cover the costs they are imposing on
investors. When we study individual funds, our bootstrap simulations suggest no evidence
of superior fund mangers. On the other hand, we find significantly negative risk-adjusted
performance in the left tail of the performance distribution, which cannot be explained
by random chance alone. Thus, our results indicate that there exist a large number of
inferior performing fund managers in the universe of Norwegian mutual funds. Moreover,
our recursive portfolio formation test reveals no evidence of dependable performance per-
sistence when adjusting for risk among top performing funds. This result implies that
investors cannot exploit past performance to earn positive risk-adjusted returns, a result
that coincides with the semi-strong form of the EHM. On the contrary, we find that per-
formance amongst loser funds strongly persists for short time horizons before it largely
disappears, a result in line with the major consensus in previous literature (See e.g. Berk
and Green, 2004; Bollen and Busse, 2005; Huij and Verbeek, 2007). Non-parametric two-
period tests reveal short-term persistence amongst extreme winners and extreme losers
relative to other funds in our sample.

Furthermore, our tests for asymmetric performance reveals that actively managed
Norwegian mutual funds, on aggregate, show some indications to perform better in re-
cession periods compared to non-recession periods. Specifically, from our Markov regime-
switching model, we find that the difference in alpha between recession and non-recession
periods is 1.89% per year. Differences in alpha estimates between recessions and non-
recession periods are robust to the binary classification of recession dates based on Aastveit

et al. (2014). Although statistical tests show evidence of asymmetries in the returns of



1.1 The Structure of Mutual Funds 1

actively managed Norwegian funds, we cannot reject the hypothesis that the alpha in re-
cession and non-recession periods is independently statistically significantly different from
Zero.

Our paper makes two main contributions to the existing literature. First, it provides
the most comprehensive performance analysis on Norwegian mutual funds up to date,
covering almost the whole Norwegian mutual funds market’s period of existence. Second,
to our knowledge, it is the first paper to employ a regime-switching methodology to
calculate risk-adjusted performance measures during recessionary and non-recessionary
states in the Norwegian business cycle. Thus, our study provides answers to the question
whether Norwegian funds are able to add value for investors when it matters the most.

The remainder of this paper is structured as follows. Section 2 provides a litera-
ture review that covers important academic papers on topics similar to ours. Section 3
presents our dataset and considers various data properties and selection criteria. Section
4 presents empirical results on the performance of actively managed Norwegian mutual
funds, whereas Section 5 tests for persistence in the performance. Section 6 present em-
pirical evidence on Norwegian mutual fund performance in recession and non-recession
periods, and provides in-depth explanations of our implementation of a regime-switching
framework used to capture asymmetries in mutual fund returns. Section 7 provides con-

cluding remarks.

1.1 The Structure of Mutual Funds

A mutual fund is a collective investment vehicle that pools money from many investors to
purchase securities. It has separate legal entity and is owned by its unitholders, whereas an
investment company with concession manages the money in the fund. Fund management
companies are paid a fee for this service, which is usually a percentage of funds under
management, but it may also be linked to performance. The fund’s Net Asset Value
(NAV) is the price you have to pay to take part in this investor community. The investment
manager then adds your money into the same pot as the other investors, and the sum of all
these investments is called Assets Under Management (AUM). Based on investment goals
set by the fund management, the fund constructs a portfolio consisting of stocks, bonds,
short-term money-market instruments, other securities or assets, or some combination.
The Norwegian Fund and Asset Management Association (VFF?) classifies the division
of funds into four main types, and a variety of sub-groups. The point of division is to make
it easier to compare returns, risks and costs between comparable funds. The four main
categories are stock or equity funds, bond or fixed income funds, money market funds
and balanced funds. Equity funds invest most of the unitholder’s capital in the stock

market, which represent an ownership share (or equity) in the companies. Equity funds

2From here on referred to as VFF (Verdipapirfondenes Forening).
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are divided into different sub-groups, each depending on what kind of investment universe
the particular fund invests in. Stock or equity funds may invest primarily in Norwegian
securities (Domestic or Norwegian equity funds), in Nordic securities (Nordic funds), in
both Norwegian and foreign securities (Global funds), in foreign securities (International
funds) or in assets in the European equity market (EU and EFTA countries; European
funds), among others. These funds may also differ with respect to the share distribution
method used. In addition, the funds may focus only on specific industries or sectors.

Bond funds invest in long-term fixed income securities. Since it is a fixed income
fund, it has less volatility than equity funds and balanced funds. The major difference
between bond and money market funds is that bond funds have greater price risk, which
emerges as a result of changes in interest rates. Money market funds invest primarily in
short-term fixed income securities, i.e. securities that have a maturity of less than a year.
These funds are subject to strict requirements regarding liquidity and credit quality. This
means that the funds are only permitted to invest in securities that have been considered
to be of good quality by an analysis bureau. Balanced funds are funds that invest in a
combination of both equities and fixed income securities. For example, a balanced fund
may invest 50% of its total assets in equities and 50% in fixed income securities. This
allocation can vary across the many different balanced funds, and over time. Because of
the smaller proportion of stocks, the volatility is less, and it has lower fluctuations in the
value.

Norwegian equity mutual funds are funds whose investment mandate are to normally
have 80-100% exposure to domestic equities, and are regulated by “Verdipapirfondloven”
(LOV)3. Norwegian equity mutual funds are open-end, meaning that the shares in the
funds can be issued and redeemed at any given point of time. §6-6 in LOV states that a
mutual fund cannot allocate more than 5% of the assets to a single security. However, up
to 10% is allowed if the total sum of the allocations does not exceed 40% of the fund’s
total assets. Under certain regulations given by the Ministry of Finance, mutual funds are
allowed to use derivatives (§6-1), but shorting stocks or engage in the futures and option
markets is not permitted. The practical implication of this means that Norwegian mutual
funds must have a spread of at least 16 single securities in their portfolios. Moreover, the
four largest individual investments cannot exceed 40%), whereas the remaining 60% must
consist of minimum twelve single securities (since maximum allocation is 5%). Thus, the
potential ability to generate positive abnormal returns is rather limited due to the reduced
hedging opportunities. Moreover, Norwegian equity mutual funds are open-end, meaning

that the shares in the funds can be issued and redeemed at any given point of time.

3Norwegian mutual funds are also regulated by the European Union’s Undertakings for Collective
Investment in Transferable Securities Directive (UCITS). The directive (adopted in 1985) does not directly
regulate mutual funds in the European Union, but is implemented in “Verdipapirfondloven” (LOV).
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More importantly, Norwegian equity mutual funds can be passively or actively man-
aged. In active management, the fund manager pursues his own strategy and invests in
companies that he believes will provide the best returns in order to beat a given bench-
mark index. The different strategies involve e.g. future predictions about the market and
other fundamental analyses in the quest to beat the index. The costs of investing in an
active fund are therefore quite sizable because of the fees imposed for this service. In
passive management, the capital is invested to track a given benchmark index. Thus, the
cost of investing in passively managed funds is relatively low compared to that of actively

managed funds.

1.1.1 The Norwegian Mutual Fund Industry

Worldwide, there has been a remarkable increase in the mutual fund market. The Nor-
wegian mutual fund industry is still in an early phase in comparison to other more estab-
lished markets, but has grown quite rapidly throughout the years of existence. From 1982
to 2014 the total market value of Norwegian equity mutual funds increased from NOK
290 million to NOK 85 billion.* Table I below reports some interesting features about
Norwegian equity mutual funds for the period 1994-2014.5

As can be observed from Column 1 in the table, the average number of customers
per fund each year is steadily decreasing from 1998 and throughout 2014. This coincides
with the last two columns of the table, which shows the development in Norwegian equity
funds as a percentage of the total equity fund market, and as percentage of the total
fund market. In 1994, 92% of the total equity fund market consisted of Norwegian equity
funds, whereas 37% was attributable to the total mutual fund market. At the end of
2014, the same numbers decreased to 20.9% and 10.2%, respectively. It may seem like
investors have gradually turned their investments towards global equity funds, and sought
the diversification benefits that funds with wider investment mandates provides. Figure
1 at the end of this section illustrates the development in asset allocations of Norwegian
mutual funds from 1994 to 2014 and puts this observation into perspective. From the
figure it becomes evident that the percentage of assets invested in Norwegian equity
mutual funds has decreased considerably. This decline has mainly been at the expense of
international equity funds, which possessed almost 40% of the total equity fund market
in 2014 and only 3% in 1994.

4Prior to 1982, there was only a single fund in existence at the Oslo Stock Exchange. Gjerde and
Saettem (1991) report a total market value of NOK 290 million at the end of 1982. VFF reports a total
market value of NOK 85 billion at the end of 2014.

SVFF did not report any data prior to 1994. We would like to thank Ida Aamodth-Hansen at VFF
for generously providing us with characteristics data on Norwegian mutual funds for the period between
1994 and 2014.
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Table I

Characteristics of the Norwegian Mutual Fund Market

This table reports characteristics for Norwegian equity mutual funds registered in Norway be-
tween 1994 and 2014. The data is collected from The Norwegian Fund and Asset Management
Association (VFF). Column 1 shows the average number of customers per fund each year,
whereas Column 2 refers to average assets under management. Column 3 reports average net
inflows. The last two columns refer to assets under management in percent of the total Norwe-
gian equity fund market, and in percent of the total Norwegian fund market. AUMs, inflows
and outflows are reported in million NOK.

Yoar Average Average Average % of total equity % of total
customers AUM net inflow fund market fund market
2014 4,138 1090 -25 20.9 10.2
2013 4,634 1087 -13 22.4 12.3
2012 5,745 945 -10 24.5 12.2
2011 6,017 833 -18 24.6 12.5
2010 6,281 1063 60 26.6 15.6
2009 6,874 822 -4 24.8 13.9
2008 6,571 359 -1 19.7 8.7
2007 6,726 746 -44 23.1 12.9
2006 6,175 635 16 24.5 14.8
2005 6,854 504 -61 26.2 14.0
2004 8,342 421 -52 31.8 16.8
2003 9,281 351 -1 35.9 17.3
2002 9,024 215 -11 37.1 15.8
2001 11,302 374 -11 37.0 20.7
2000 11,537 459 -23 38.3 24.6
1999 14,255 573 7 46.1 30.8
1998 15,878 403 4 67.3 38.4
1997 14,858 604 140 80.1 47.8
1996 13,354 422 99 86.1 41.4
1995 9,689 227 7 91.9 34.1
1994 10,987 235 8 92.0 37.0

From Column 2 in Table I, it can be seen that the average AUM grew significantly
from NOK 215 million in 2002 to NOK 746 million by the end of 2007. In 2008 the average
AUM decreased drastically to NOK 359 million, largely attributable to a sharp drop in
equity prices as a result of the Global Financial Crisis (GFC). The average AUM quickly
recovered to NOK 822 million at the end of 2009. Since 2009, the average AUM has
increased quite steadily with a minor drop in 2011. With NOK 1090 million in average
AUM by the end of year 2014, the compounded annual growth rate during the twenty-year
period has been 8%.
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Figure 1. Asset allocation of Norwegian mutual funds through time, 1994-2014.
The figure provides average asset allocations between five categories of Norwegian mutual funds,
namely equity, international equity, money market, and balanced funds. The x-axis presents the
respective years, whereas the y-axis presents the market share for each of the five categories.
The data from 1994 to 2014 is obtained from The Norwegian Fund and Asset Management
Association (VFF).



2 Literature Review

In this section, we review previous studies on the performance, persistence, and time-
variability in mutual fund returns. First and foremost, we aim to establish expectations
to our findings by assessing the most important previous literature on subjects similar to
ours. The following sections are structured in the same manner as the remainder of this
thesis. That is, we first survey the most important literature on mutual fund performance.
Second, we survey the relevant literature on performance persistence in mutual funds.

Finally, we examine the literature on time-variability in mutual fund performance.

2.1 Mutual Fund Performance

Mutual fund performance is a widely researched topic within finance. First out was Jensen
(1968), who developed a single-factor model based on the earliest version of the capital
asset pricing model (CAPM) of Sharpe (1964), Lintner (1965) and Mossin (1966). In
the single-factor model of Jensen (1968), the intercept (alpha) represents the abnormal
performance of fund managers. The benchmark used to compute this measure is assumed
to be mean-variance efficient from the perspective of an uninformed investor. The percep-
tion is that an actively managed fund is expected to generate a positive alpha, whereas
a passive fund is expected to generate an alpha of zero. By using data of 115 US mutual
funds in the period 1945 - 1964, Jensen (1968) was the first to find solid evidence on the
performance of actively managed mutual funds. He concluded that US mutual funds were
on average not able to outperform a passive market proxy when accounting for manage-
ment fees. In an updated study, Ippolito (1989) find results that contradict with Jensen
(1968). Using a sample of US funds spanning over 20 years, Ippolito (1989) concludes
that U.S mutual funds are able to outperform the passive benchmark net of expenses.
More specifically, Ippolito (1989) find that 12 funds have significantly positive alphas net
of expenses, and that actively managed funds on average outperform the S&P500 by 88
basis points. In light of Jensen’s (1968) results, several research papers debate the use of
appropriate benchmarks when evaluating mutual fund performance (See e.g. Roll, 1978;
Lehmann and Modest, 1987; Grinblatt and Titman, 1989a; Connor and Korajczyk, 1991;
Sharpe, 1992; Elton et al., 1993; Pastor and Stambaugh, 2002b).

Roll (1978) criticizes the use of CAPM market proxies as performance benchmarks
since the model assumes that all investors have common beliefs and information, hence
that any measured abnormal performance can only occur when the market is inefficient.
Lehmann and Modest (1987) provide results on whether the choice of benchmarks affects
Jensen’s alpha. In particular, their empirical research shows how sensitive the choice of
arbitrage pricing theory benchmarks concerns Jensen’s (1968) measure. In particular,
Elton et al. (1993) argue that Ippolito’s (1989) positive alpha emerge as a result of inap-

propriate benchmarks.



2.1 Mutual Fund Performance 2

They find that the funds included in Ippolito’s sample invest heavily in small stocks that
are not included in the S&P500 benchmark used in the study. These stocks outperform
the S&P500 considerably during the sample period. When correcting for this, Elton
et al. (1995) concludes that the positive alpha found by Ippolito (1989) becomes negative.
Malkiel (1995) examine all diversified mutual funds between the period 1971 and 1999
each year and find that mutual funds underperform both net and gross of expenses. The
conclusion of Malkiel (1995), however, is also sensitive to the choice of benchmark. Over-
all, this led to the rise of extended multifactor models that controls for various anomalies
in the stock market. For instance, Fama and French (1993, 1996) establish a three-factor
model by extending the single-factor model of Jensen (1968) adding size (SMB) and
value (HML) factors in addition to the single market factor. Carhart (1997) extends the
three-factor model of Fama and French (1993) further by including the one-year return
momentum factor of Jegadeesh and Titman (1993).

In his study on mutual funds from 1985 to 1994, Gruber (1996) was among the first
to implement a multi-index model for mutual fund performance evaluation. His multi-
index model consists of four variables, namely excess market return, the difference in
return between a small cap and large cap portfolio, the difference in return between high
growth and a value portfolio, and excess return on a bond index. The model suggests that
mutual funds underperform an appropriately weighted average of the indices by about 65
basis points per year. More interestingly, Gruber (1996) argue that mutual fund managers
are able to generate abnormal performance (i.e. positive risk-adjusted returns) gross of
expenses by looking at the average expense ratio. He finds an average expense ratio of
1.33%, suggesting that mutual fund managers have superior stock-picking abilities. These
selection skills come at a great cost, however, which is too high for the average investor.

Daniel et al. (1997) conducts a comprehensive evaluation of 2500 US equity mutual
funds from the period 1975-1994, and investigate whether fund managers have sufficient
stock-picking abilities to earn back some of the costs they generate. Specifically, they
construct characteristic measures based on the market capitalization, book-to-market,
and prior one-year return portfolio benchmarks, and decompose the funds’ excess returns
into Characteristic Selectivity and Characteristic Timing measures. Daniel et al. (1997)
show that mutual funds, in contrary to most previous research, exhibit some stock-picking
skills, in particular, aggressive-growth funds. The average abnormal performance of 0.8%
per year in the paper, however, is close to the average management fee, which indicates net

neutral performance. Furthermore, they find no evidence of characteristic timing ability.
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Wermers (2000) also examine the performance of US equity mutual funds between
1975 and 1994, but decompose the performance based on net returns and stock holdings.
He finds a difference of 2.3% between the return on stock holdings and net returns for
the average mutual fund. Specifically, the stock-holdings approach indicates that mutual
funds outperform the market by 1.3%, almost enough to cover their costs.® Moskowitz
(2000) discuss that the abnormal returns based on the characteristic selectivity measure
in Wermers’s (2000) paper might be due to the use of an inappropriate benchmark, and
argue that portfolio-based benchmarks only consist of small, illiquid and risky firms. Thus,
overstating the stock-picking abilities of fund managers.

Edelen (1999) examine 166 US mutual funds, and documents a significantly negative
average alpha of -1.63% per year based on a single-factor market model using the CRSP
value-weighted index. The negative alpha is close to the expenses of 1.72%, which indicates
prima facie that fund managers do little besides collect fees. When controlling for the
effects of flow-related liquidity trading costs, he finds no evidence of superior performance
(i.e. alpha) or bad market timing.” Edelen (1999) argue that underperformance is not
due to fund managers’s inability to generate alpha, but results from the costs of providing
investors with liquidity service.

The evidence regarding mutual fund performance reviewed so far is based on studies
conducted by the use of unconditional performance measures. Ferson and Schadt (1996)
argue that unconditional performance measures are inappropriate as they fail to account
for the fact that fund managers change their portfolios over time, based on observable
information variables. Ferson and Schadt (1996) encourage the use of conditional perfor-
mance measures for two reasons; the first argument being that traditional measures are
unable to handle the dynamic behavior of returns, the second being the possibility that
trading behavior of managers results in more complex and interesting dynamics than those
of the underlying assets traded. Ferson and Schadt (1996) modify Jensen’s alpha and the
market timing measures of Treynor and Mazuy (1966) and Merton (1981) to incorporate
conditioning information, and by doing so allows for time-varying risk exposures (i.e. be-
tas). By examining monthly data of 67 mutual funds over the period 1968-1990, Ferson
and Schadt (1996) find that the conditioning information is both statistically and econom-
ically significant. At the aggregate level, their results show that the funds’ unconditional
alphas are negative more often than positive, which is similar to the evidence that Jensen
(1968) and Elton et al. (1993) interpret as an indicator of poor average performance.
Using conditional models that allow for time-varying risk exposures, they find that the
distribution of mutual fund alphas has a mean value of zero, and that the distribution of

mutual fund alphas is consistent with the neutral performance for the group.

6n the difference of 2.3%, 0.7% is attributable to lower average returns of non-stock holdings, 1.6%
to expense rations and the transaction costs of the funds.

"Edelen (1999) reports a negative alpha of -0.20% when controlling for the effects of flow-related
liquidity trading costs, which is statistically insignificant.
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Otten and Bams (2004) uses a survivorship-bias free dataset of US mutual funds pro-
vided by the Center for Research in Security Prices (CRSP), and shows in a comprehensive
comparison of factor models that conditional models are a significantly better choice than
their unconditional counterparts.® The four-factor model of Carhart (1997) stands out
being the statistically strongest of the models tested. Moreover, they show that the aggre-
gate US mutual fund industry delivers an insignificant alpha of -0.42% and 0.04% net of
expenses, measured against the unconditional and conditional Carhart (1997) four-factor
model, respectively.

Undoubtedly, the research discussed so far provides little evidence that the aggregate
mutual fund industry has created value for its investors. Nonetheless, this does not imply
that every fund underperforms their given benchmarks. In general, some fund managers
will underperform and other funds will outperform from time to time in accordance to
Grossman and Stiglitz’s (1980) equilibrium model, i.e. that the markets cannot be fully
efficient all the time and that temporary mispricing in the market must occur. This
implication raises the question whether differences in fund performance is attributable to
managerial skill or simply due to luck.

Kosowski et al. (2006) and Fama and French (2010) addresses the question whether
superior performance in individual funds are attributed to skill or are simply due to
luck by employing an innovative bootstrap approach that account for non-normality in
fund returns.® Kosowski et al. (2006) examine US mutual funds between 1975 and 2002,
and finds that approximately 10% of the funds have significant stock picking ability to
cover their costs. Fama and French (2010) use an alternative bootstrapping technique to
evaluate the performance of US mutual funds, and in contrast to Kosowski et al. (2006),
they find no evidence of performance among the top funds.!® Fama and French (2010)
agrees with Kosowski et al. (2006) regarding the worst funds, which they both argue is
due to poor skill, and not due to bad luck.

Barras et al. (2010) also argue that standard tests designed to identify mutual funds
with non-zero alphas are problematic. That is, the standard tests does not adequately
account for the presence of lucky funds. By applying new measures built on the False Dis-
covery Rate (FDR), Barras et al. (2010) quantifies the impact of luck and find that about
one-fifth of the funds in their sample truly yields negative alphas.!! More specifically, this
technique separates funds into unskilled, zero-alpha and skilled funds by controlling for

false discoveries.

80tten and Bams (2004) use a Likelihood ratio test to determine whether the differences in explanatory
power between the models are statistically significant.

9In-depth explanations of the bootstrapping approach will be discussed in Section 4.2.

OFama and French’s (2010) adjusted approach implicitly assume no autocorrelation in individual
mutual fund returns.

UTn their study, they also find that a small proportion of funds yield positive performance prior to
1996, concentrated in the extreme right tail of the alpha distribution.
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2.1.1 Non-US Studies

Blake and Timmermann (1998) conduct a comprehensive study on 2300 UK mutual funds
during the period 1972-1995, and find that the average UK equity fund underperforms
by around 1.8% on a risk-adjusted basis. However, they find short-lived outperformance
of 0.8% during the first year of the funds’ existence. Cuthbertson et al. (2008) uses a
bootstrap methodology similar to Kosowski et al. (2006) on a dataset comprising UK
equity mutual funds from 1975 to 2002, and find evidence of stock picking abilities among
a relatively small number of the top performing funds.!?

Otten and Bams (2002) conduct a comprehensive study of 506 mutual funds in five
different European countries, and compare results from both unconditional and condi-
tional factor models.'®> When the unconditional four-factor model of Carhart (1997) is
used on net returns of the European countries, only UK mutual funds seem to exhibit a
significantly positive alpha. The rest of the countries have positive alphas (although not
significant) except for Germany, which exhibit a negative alpha of -1.20%. The conditional
model also indicates a significantly positive alpha on Dutch mutual funds, while the re-
sults on the other countries remain unaltered. In contrary to most US studies, Otten and
Bams’s (2002) study show that before costs, all of the countries except Germany exhibit
significantly positive alphas. In a more recent study, Ferreira et al. (2012) examine equity
mutual funds in 27 countries, in which the five countries in Otten and Bams’s (2002)
study are included, and show that mutual funds underperform the market overall. Their
findings suggest that the adverse scale effects in the US are related to liquidity constraints
faced by funds that, by virtue of their style, have to invest in small and domestic stocks.
In addition, they find that funds located in countries with liquid stock markets and strong
legal institutions display higher performance.

Previous research regarding the performance of mutual funds in Scandinavian coun-
tries, however, is quite sparse. The most recent include Dahlquist et al. (2000), Korkea-
maki and Smythe (2004), Sgrensen (2009a), Christensen (2005, 2013), and Gallefoss et al.
(2015). Dahlquist et al. (2000) investigate performance and characteristics of Swedish
mutual funds, and documents neutral performance for special equity funds, bond, and
money market funds, using both unconditional and unconditional performance measures.
In contrary, the regular equity funds in their sample seem to have generated abnormal
returns, thus indicating outperformance. Korkeamaki and Smythe (2004) examine the
Finnish mutual fund market from 1993 to 2000, and show that Finnish mutual funds,
in general, exhibit neutral performance. The equity funds in their sample seem to have
provided negative performance. The unpublished work of Christensen (2005) documents
no significant performance among 47 Danish mutual funds during the period 1996 to 2003.

The funds are split between equity funds and fixed income funds, and are amongst the

128pecifically, Cuthbertson et al. (2008) provides evidence of skill in 3-8% of UK mutual funds.
13The five European countries include France, Italy, Germany, UK and the Netherlands.
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funds in Europe with the lowest expenses. Still, they have delivered neutral to slightly
negative performance. Christensen (2013) also investigates the performance of 71 Danish
mutual funds between 2000 and 2010 individually and on aggregate, separating them into
different categories by using equally weighted portfolios. His findings show that 80% of
individual Danish mutual funds exhibit negative alpha estimates, of which 42% prove to
be significant. Only 7% of the funds in the sample yielded significantly positive alphas.
Sorensen (2009a) uses a dataset free of survivorship bias comprising all available Nor-
wegian equity mutual funds between 1982 and 2008. By adjusting for risk in the Norwegian
market, he finds no significant evidence of superior performance at the aggregate level.
Moreover, his bootstrap method shows weak signs of skill in the right tail of the cross-
sectional distribution of individual fund alphas, and several inferior performing funds in
the left tail that are not attributable to bad luck. Gallefoss et al. (2015) examine actively
managed Norwegian mutual funds during the period 2000-2010 using daily data, and re-
strict their sample to funds with minimum 36 months of observations. Gallefoss et al.
(2015) find that actively managed mutual funds on aggregate underperform the bench-
mark by approximately their fund fees. Furthermore, they find that funds in the right tail
(i.e. top performing funds) of the performance distribution inhabit genuine stock-picking
skills, and that the performance of the worst funds is not a result of bad luck. Ferreira
et al. (2012) include Denmark, Norway, and Sweden in their study, and also provide evi-
dence of underperformance for these countries. Thus, confirming the findings of Dahlquist
et al. (2000), Christensen (2005, 2013), Sgrensen (2009a) and Gallefoss et al. (2015).
Most of the previously reviewed literature documents underperformance of mutual
fund managers, which is not improved upon in studies regarding the ability of mutual
funds to time the market. Most of the studies regarding market-timing is conducted
in the US market (See e.g. Treynor and Mazuy, 1966; Kon and Jen, 1979; Kon, 1983;
Henriksson, 1984; Chang and Lewellen, 1984; Connor and Korajczyk, 1991; Ferson and
Schadt, 1996). The majority of these studies document perverse negative market-timing
abilities among mutual fund managers. Treynor and Mazuy (1966) invented a market-
timing model by adding a quadratic square function of the market factor in Jensen’s
(1968) model. In their study, he investigates 57 mutual funds and provides evidence
on timing ability of only one of these funds. In a later study, Veit and Cheney (1982)
examine whether mutual funds, in general, appear to change their characteristic lines in
bull and bear markets. They conclude that of the funds, which in fact, changed their
characteristic lines, only three succeeded in timing the market. Connor and Korajczyk
(1991) and Hendricks et al. (1993) extends the Henriksson and Merton (1981) model, and
also conclude on the absence of market-timing abilities in US mutual funds. Goetzmann
et al. (2000) adjusts Henriksson and Merton’s (1981) method further, and supplements
the literature by providing additional evidence of negative timing abilities in US mutual

funds.
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2.2 Performance Persistence

The previously reviewed literature provides little evidence of superior performance among
mutual funds at the aggregate level. However, it is still possible that some fund managers
are able to outperform their benchmark from time to time, and that this performance
might persist over subsequent periods. Thus, persistence in mutual fund returns is of
principal importance from both an academic and practical point of view. From an aca-
demic point of view, persistence is important as the efficient market hypothesis is tested.
If past performance cannot be an indicator of future performance, the practical impor-
tance to investors is that they might be better off by engaging in passive management.
The literature on performance persistence aims to test this hypothesis.

Sharpe (1966) initiated the research on persistence in mutual fund performance by
studying rank correlations on the basis of his performance measure; the Sharpe Ratio.
By ranking funds according to their Sharpe ratio over two consecutive periods, Sharpe
(1966) find significant positive correlations, which indicates that past performance might
be an indicator of future performance. Grinblatt and Titman (1992) investigate 279 US
funds during the period 1975-1984 using multiple portfolio benchmarks with evaluation
periods of five years, and provide evidence of persistence in consecutive five-year periods.
Following up their previous work, Grinblatt and Titman (1993) examine CRSP listed
quarterly holdings of mutual fund portfolios in the period 1974-1984, and find evidence of
persistence among the funds in their sample. Specifically, they find that top performing
funds in the first half of the sample also performs well in the last part of the sample,
thus suggesting that superior performance to a certain extent is predictable ex-ante. The
strongest evidence of persistence was centered amongst funds in the category aggressive
growth.

Goetzmann and Ibbotson (1994) show that past returns and past risk-adjusted returns
predict future performance for the period 1976 to 1988. Brown and Goetzmann (1995)
follow up this study by examining the same 1976 to 1988 period. Their results suggest
that relative abnormal performance of US mutual funds seem to persist, but mostly due
to funds that repeatedly lag the passive benchmark (the S&P500). Specifically, they
suggest two possible reasons for performance persistence, the first being that persistence
seems to be correlated across managers due to trading strategies that are not captured by
style categories or risk-adjustment techniques. The second suggestion is that the market
is unable to fully discipline the worst performing funds, and that their presence in the
sample contributes to a pattern of relative persistence.

The earliest studies that provide evidence of performance persistence, however, might
be prone to survivorship bias as Malkiel (1995) suggest, thus the evidence is less valid.
Malkiel (1995) utilizes a unique data set comprising all existing US equity mutual funds

from 1971 to 1991 to account for the influence of survivorship bias. He finds evidence on
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performance persistence for seven out of nine periods in the 1970’s.!* Hendricks et al.
(1993) investigate persistence in US mutual funds between 1974 and 1988 by regressing
current performance on quarterly lags. He finds evidence of persistence for up to four
quarters, denoting the effect as “Hot hands”. Using a dataset free of survivorship bias,
Carhart (1997) argues that the “Hot hands” phenomenon found by Hendricks et al. (1993)
is mostly driven by the one-year momentum effect of Jegadeesh and Titman (1993).1°
His results suggest that fund managers possess little stock selection skill since superior
funds generate their returns simply by holding stocks that recently have had abnormal
returns. When controlling for the momentum effect, Carhart (1997) finds no evidence
of persistence among the top performing funds. However, Kosowski et al. (2006) applies
a bootstrap approach to assess significance on the same data sample as Carhart (1997)
and find that performance seems to persist among the top performing funds. In his
study, Wermers (1997) support the findings of Carhart (1997), and argue that active use
of momentum strategies is the reason for short-term persistence. He concludes that top
performing funds during one year also are the top performers the following year, and that
this pattern corresponds exactly to the pattern found in the momentum effect in stock
returns.

Moreover, several studies provide evidence on significantly positive alphas (gross of
costs) when following a hypothetical momentum strategy that implies buying prior win-
ners and selling prior loser funds (See e.g. Hendricks et al., 1993; Carhart, 1997; Kosowski
et al., 2006). Additionally, Busse et al. (2010) provides evidence on weak performance
persistence for institutional funds. Other studies have, more specifically, found stronger
evidence of persistence amongst early-phase funds, small-cap growth funds and funds with
no load (See e.g. Gruber, 1996; Blake and Timmermann, 1998; Bollen and Busse, 2005;
Huij and Verbeek, 2007).

Most of the previously reviewed studies are focused on long-run performance persis-
tence.'® More recent studies, however, provide evidence that performance seems to persist
in the short run (See e.g. Berk and Green, 2004; Bollen and Busse, 2005; Huij and Ver-
beek, 2007). Berk and Green (2004) find that abnormal performance persists over shorter
evaluation periods. Over longer time periods, they find no persistence among the top per-
forming funds in their sample. Bollen and Busse (2005) use daily frequency data on mutual
fund returns to allow for short evaluation periods. Specifically, they establish quarterly
rankings based on the funds’ abnormal returns, and then measure the performance over

subsequent quarters. Bollen and Busse (2005) show that performance persistence exists

Tn the 1980’s, however, Malkiel (1995) find only three periods with statistically significant evidence
of return reversals.

5By including a momentum factor in his four-factor model, Carhart (1997) finds that persistence largely
disappears. Among the lowest performers, however, persistence arises from persistently high expenses.

16These studies differ in respect to the methodologies used, but the non-accessibility of short frequency
data is common, thus making it hard to investigate short-run performance persistence.
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among top funds when using short evaluation periods, but that it seems to disappear
when longer evaluation periods are used. Huij and Verbeek (2007) investigate short-run
performance persistence between 1984 and 2003 by using monthly frequency data. They
employ a Bayes approach to cope with short ranking periods, and find that performance is
persistent even beyond load fees when the funds are sorted into decile portfolios based on
their 12-month past performance.'” Overall, empirical evidence shows that post-ranking
returns largely disappear when longer evaluation periods are used. Hence, superior per-

formance persistence is considered to be, if any, a short-lived phenomenon.

2.2.1 Non-US Studies

Blake and Timmermann (1998) investigate performance persistence by examining 2300
UK mutual funds during 1972-1995. By using a similar recursive portfolio approach as of
Hendricks et al. (1993), they find evidence of persistence in portfolios composed by prior
winners. Prior losers, on the other hand, produced significantly negative alphas. These
findings are in line with Otten and Bams (2002), who finds a spread between the two
portfolios comprising prior winners and prior losers of 6.08% per year for UK funds.

In a more recent study, Vidal-Garcia (2013) investigates performance persistence of
actively managed mutual fund returns for six European countries over the 1988-2010 pe-
riod. He applies several conventional tests for persistence and applies the same bootstrap
approach following Kosowski et al. (2006) to test for significance. His results indicate
significant evidence of performance persistence among European mutual funds, and that
these results are robust under the non-normality of the funds’ return distribution. In
addition, he finds that the performance spread between prior winners and prior losers is
largest among UK mutual funds, thus confirming the findings of Otten and Bams (2002).

The studies of Dahlquist et al. (2000), Christensen (2005) and Sgrensen (2009a) do
not provide general evidence of persistence in the Scandinavian sector. More specifically,
following the same approach as Carhart (1997), Sgrensen (2009a) analyze persistence
among Norwegian mutual funds during the period 1985-2008. By sorting funds into
quintile portfolios based on lagged one-year returns, he find no evidence of persistence
amongst top and bottom performing funds. Gallefoss et al. (2015) use daily data, and
are thus able to allow for shorter ranking periods. They find evidence on performance
persistence in the performance spread, and confirm the findings of Vidal-Garcia (2013). In
addition, their results indicate that abnormally bad performance of the worst performing

funds strongly persists, which is in line with the findings of Bollen and Busse (2005).

17Specifically, the top decile funds in Huij and Verbeek’s (2007) sample that earns significantly abnormal
returns are mainly early-phase small cap/growth funds.
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2.3 Time-Variability

The evidence regarding the performance and persistence in mutual fund returns reviewed
so far is based on studies conducted by the use of unconditional models that assumes
constant betas, and conditional models that only account for potential time-variation in
betas. Previous studies also show that time-variation in alphas can lead to biased OLS
alpha estimates (See e.g. Grinblatt and Titman, 1989b; Glosten and Jagannathan, 1994;
Christopherson et al., 1998).

Krueger and Callaway (1995) investigate persistence in the performance of 41 aggres-
sive growth, 229 growth funds, and 35 equity income mutual funds by examining two
consecutive three-year periods. By using the Sharpe (1966), Treynor (1965), and Jensen
(1968) performance measures, they show that fund performance indeed varies by the
period. Specifically, aggressive growth funds prove to be the riskiest of the categories.

Christopherson et al. (1998) propose an extension of Ferson and Schadt’s (1996) con-
ditional model that allows for both betas and alphas to be conditioned on public in-
formation. Specifically, they document that time-varying alpha measures are superior in
predicting future performance as compared to unconditional alphas or raw returns, even
though none of which allows for ex-ante detection of real investment skill. Avramov and
Wermers (2006) exploit this further by incorporating public information in a Bayesian
setting, and argue that actively managed funds add more value than documented in pre-
vious literature. Specifically, they analyze the performance of different portfolio strategies
by incorporating predictability in managerial skill, fund’s risk-loadings, and benchmark
returns. Overall, Avramov and Wermers (2006) provide evidence on cross-sectional fund
differences by showing that funds are superior within industry stock pickers.

However, even though the abovementioned studies confirm that it is important to ac-
count for time-variation in mutual fund alphas and betas, they do not explicitly examine
the risk-adjusted performance of mutual funds in economic downturns and upturns. Most
of the previous research assumes the functional relationship between excess returns and
predetermined factors to be constant rather than vary through different states in the econ-
omy. Moskowitz (2000) argue that mutual funds may, in fact, add value by performing
well during economic downturns. By computing performance measures over two subsam-
ples by using the NBER classifications of recessionary and non-recessionary periods, he
shows that active mutual funds generate an additional 6% per year during recessions.
His results shows that funds earn an additional 1% per year during recessions also when
adjusting fund returns for size, book-to-market equity, and momentum premium. This
indicates that active managers deliver returns when investors need them the most, and
that examining their unconditional performance may understate their abilities. However,
Moskowitz (2000) is unconvinced of these results given the paucity of recessionary periods

over the 20-year sample and suggest that his findings might be pure chance.
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Kosowski et al. (2006), Ang and Chen (2007) and Glode et al. (2011) document that
both the size and value factors in their conditional models turn out to be insignificant,
and argue that benchmarks with multiple factors might be a better way to account for the
time-variability in the market factor. As a suggestion to this problem, Mamaysky et al.
(2008) make use of a Kalman filter to track alpha and beta dynamics, and allows the
coefficients to depend on an unobservable variable that itself follows an AR(1) process.
This improves upon the alpha and beta estimation from conventional OLS models that
solely relies on macroeconomic variables to explain the variation in coefficients over time.
In contrary to Ferson and Schadt (1996) and Christopherson et al. (1998), the model
allows for ex-ante detection of real investment skill. However, despite the improved in-
and out-of-sample properties of the Kalman filter, the alphas in the model are measured
unconditionally.

A model that overcomes some of the problems inherent with the abovementioned
approaches was introduced as early as in 1989. Hamilton (1989) developed a Markov
regime-switching model for dealing with asymmetric business cycles and structural breaks
in time-series data. The major advantage of this model is that it allows for a continu-
ous state probability, where a first-order Markov process governs the transition between
the states. By using maximum likelihood estimation, the transitions can be obtained
recursively along with other parameters in the model.

The more recent study by Kosowski (2011) shows that traditional unconditional per-
formance measures in fact understate the value added by active mutual fund managers
during recessionary states in the economy, when the marginal utility of wealth is high. He
conducts a comprehensive analysis on business cycle asymmetries in mutual fund perfor-
mance by investigating US domestic equity funds in recessions and expansions from 1962
to 2005. Kosowski (2011) identify recessionary and non-recessionary periods using two
methods; the NBER classification of business cycle dates and a two-state Markov regime-
switching model. His research shows that the negative mutual fund underperformance
documented in literature is attributable to expansion periods when funds have negative
risk-adjusted alpha, and not during recessions when the risk-adjusted alpha is positive.
However, by using the NBER recession dates as state indicators, a limitation is that it
only becomes available ex post.

Kacperczyk et al. (2010) construct a model on fund manager’s attention allocation and
portfolio choice over the business cycle. They show that the portfolio dispersion is higher
when skilled fund managers engage in market timing, and that these results are true
both among skilled managers and between skilled and unskilled managers. Interestingly,
their research indicates that recessionary states in the economy are the times when skilled
managers outperform the most, which is consistent with Kosowski (2011). In addition,
they find that mutual fund portfolios exhibit more cross-sectional dispersion and generate

higher abnormal performance in recession periods.
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Qiu et al. (2011) investigate business cycles and mutual fund timing performance of US
mutual funds by examining daily data from the period 1998 to 2009. They incorporate
a regime-switching framework into Treynor and Mazuy’s (1966) model, and allow for
switching between two regimes (e.g. up and down markets) that is governed by a first-
order Markov process with time-varying transition probabilities. By stratifying the funds
into nine categories based on their stated investment objective, they show that the regime-
switching model captures the asymmetric timing performance, whereas the single-regime

t.18

model does no Further, they find that fund managers have significant perverse timing

abilities in expansions periods, but not in recessionary states in the economy.

3 Data

This section presents the data used in the empirical analysis of this study. Details regarding

the data and its providers will be reviewed throughout the following sections.

3.1 Norwegian Mutual Funds

Our mutual fund data set comprises 98 Norwegian actively managed open-end domestic
equity funds. These funds’ investment mandate is to invest primarily in Norwegian equi-
ties (i.e. minimum 80% must be invested in domestic equities). We restrict our sample
only to consider Norwegian equity mutual funds to be consistent regarding the choice
of benchmarks used in this study. By excluding funds with different risk exposures, we
only require one specific benchmark spanning the investment opportunity set. This will
allow for more accurate benchmark returns when computing risk-adjusted performance.
The data set consists of all available active Norwegian equity mutual funds at the Oslo
Stock Exchange between 1983 and 2014, both surviving and non-surviving.'® The choice
of period is simple as only a few funds existed before 1983, and it covers almost the entire
lifetime of the Norwegian mutual fund market. We omit funds that are passively managed
as they only pursue neutral investment strategies.

To compute the funds’ returns, we have obtained historical data on both daily and
monthly Net Asset Value (NAV) for each fund from The Oslo Stock Exchange Information
Services.? The NAV is computed by summing the current value of all stocks contained

in the funds’ portfolio, deducting expenses such as management fees and other ongoing

8The categories include; all funds, retail funds, retail aggressive, retail growth, retail income and
growth, institutional, institutional aggressive, institutional growth, and institutional growth and income
funds.

YPareto Investment Fund B and Pareto Investment Fund C have been omitted from the data sample;
these funds are practically the same fund as Pareto Investment Fund A. The differences are fee structures
with respect to the amount invested in the fund.

20We thank Truls Henrik Hollen at The Oslo Stock Exchange Information Services (Oslo Bgrs Infor-
masjon) for generously providing us with the data.
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trading costs, then divide this figure by the funds’ total outstanding shares. The NAV is
net of expenses such as management costs and fees, but disregard load charges associated
with purchases and redemptions. Since most of the funds report NAV on different trading
dates during the earliest years of the sample, we have constructed monthly NAVs by using
the last day of reported NAV in each month for all funds. We assume that intra-month
dividend payments are reinvested in the fund. Consequently, the one-month simple return

between t and ¢t — 1 is defined as follows:

. _ NAV, - NAV,_,
it — NA‘/t—l

where NAV,; is the net asset value of fund ¢ at day ¢, and 7;; is the simple return
of fund ¢ at day ¢. In total, this yields 14.937 observations of monthly returns, which
amount to approximately 13 years of return history for each fund, on average. Table
A.l in Appendix A displays the exact number of funds available at the end of each year,
and how many funds that were born and liquidated throughout the entire sample period.
Additionally, the table shows returns for an equally weighted portfolio of all funds in our

sample compared to the Oslo Stock Exchange All Share index.?!

3.2 Interest Rate

We construct excess returns by deducting a proxy of the risk-free interest rate. Treasury
bills are widely used for this purpose in the literature, but Norwegian T-bills have proven
to be far less liquid than Treasury bills in larger markets. Hence, T-bills might be an
unsuitable proxy for the Norwegian market. (¥degaard (2015) argue that the Norwegian
Interbank Offered Rate (NIBOR) is the most appropriate for this purpose. Following
(Odegaard (2015), we construct a short-term (monthly) risk-free rate from the one-month
NIBOR rate, which reflects the pricing of loans in the interbank market. The period
before 1986 is however slightly messy regarding interest data. For the period between
1983 and 1986 we therefore use the overnight NIBOR rate as an approximation for the

risk-free rate.?? The one-month risk-free rate at time t is estimated as follows: 23

rf,=(1+ NIBOR)"/*? —1

2IThe equally weighted portfolio is constructed by first calculating returns for each fund in period t.
Then, these returns are concatenated into a return-vector and divided by the total number of observations
in that period. This type of weighting gives the same importance to each fund in a portfolio, regardless
of size. Thus, all of the funds are considered evenly.

22The data is obtained from The Norwegian Central Bank (Norges Bank). For more details and expla-
nations about Norwegian interest rate data, see Eitrheim et al. (2004).

ZFigure B.1 in Appendix B plots the monthly risk-free interest rate. The large spike between 1992
and 1993 as can be seen in the figure is attributable to the currency crisis during that period.
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3.3 The Market Proxy

Due to non-observability of the true market portfolio (See e.g. Roll, 1977, 1980), we
need to choose an appropriate benchmark as a reasonable approximation of the market.
In practice, a market-wide index of stocks is usually applied as a representation of the
true market portfolio. In Norway, the Oslo Bgrs Mutual Fund Index (OSEFX) serve as
the benchmark for most of the Norwegian equity mutual funds registered at the OSE.
This index would be a natural choice of benchmark, since it is designed to meet specific
regulations and diversification requirements in compliance with the directives for fund
investments given by UCITS. The OSEFX, however, cannot serve as a market proxy
for the whole period between 1983 and 2014 as it originated in December 1995. We
therefore disregard the OSEFX as a benchmark in this study, as we require only one
specific benchmark spanning the sample period.

In this study, we apply the Oslo Stock Exchange All Share index (OSEAX) as the
market proxy for use in the performance models.2* The OSEAX contains all listed shares
on the OSE, and is adjusted for dividends. This index is a widely used benchmark, and
provides returns for the whole sample period between 1983 and 2014. Table IT below
displays average returns for the OSEAX, the equally weighted portfolio of all funds and
the equally weighed portfolio of dead funds for various time periods in the sample period.
Panel A shows that, on aggregate, the average mutual fund has slightly outperformed
the market by 0.12% per year. Panel B shows the total returns for the first half of the
sample between 1983 and 1998. The average fund performance was particularly strong
during that period, outperforming the market by 0.73% per year. This is no surprise
considering that no funds died during that part of the sample. Conversely, the market
outperformed the equally weighted fund portfolio during the second half of the sample, as
displayed by Panel C. During this period, the OSEAX outperformed the average mutual
fund by approximately 0.50% per year. It should be noted that surviving funds outper-
formed non-surviving funds during both periods. This demonstrates the importance of
including liquidated funds in the data sample, as failure to do so could impose the issue
of survivorship bias in mutual fund returns.?’ Figure 2 at the end of the section plots the
cumulative returns for the OSEAX and equally weighted portfolios comprising all funds

and non-surviving funds only and illustrate these results graphically.

24The data is obtained as total return indices from Reuters Datastream for the period 1983 to 2014.
25The issue of Survivorship Bias in mutual fund returns is discussed in further detail in Section 3.5.
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Table 11
Descriptive Statistics of Benchmarks and Fund Returns

The table shows descriptive statistics on returns from the OSE All Share index (OSEAX),
and returns on equally weighted portfolios comprising both all funds and non-surviving funds.
Columns 1 - 6 display average return, standard deviation, maximum and minimum return,
skewness and kurtosis. Panel A shows the whole sample period from 1983 to 2014, whereas
Panels B and C show the first (1983 to 1998) and second half (1999 to 2014) of the sample.
Average returns and standard deviations are annualized, whereas the remaining statistics are
reported monthly.

Average Standard

.. Max Min Skewness Kurtosis
return deviation

Panel A: 1983:01 - 2014:12
OSEAX 13.87 21.71 17.45 -27.43 -0.83 5.22
EW (All) 13.99 21.79 17.39 -25.61 -0.77 4.86
EW (Dead) 13.23 21.74 17.39 -25.54 -0.82 5.02

Panel B: 1983:01 - 1998:12
OSEAX 15.32 22.71 17.45 -27.43 -0.83 5.24
EW (All) 16.05 21.62 17.39 -23.96 -0.69 4.78
EW (Dead) 15.73 21.16 17.39 -23.32 -0.73 4.90

Panel C: 1999:01 - 2014:12
OSEAX 12.43 20.71 15.04 -23.93 -0.85 5.09
EW (AH) 11.93 22.00 15.68 -25.61 -0.84 4.91
EW (Dead) 10.74 22.35 15.62 -25.54 -0.89 5.08

3.4 Risk Factors

To estimate the multifactor models employed in this study, we need return-series on the
SMB (Small-Minus-Big), HML (High-Minus-Low), and PR1YR (Momentum) risk factors
of Fama and French (1993) and Jegadeesh and Titman (1993). The Fama and French
(1993) factors are constructed using value-weighted portfolios formed on size and value
(i.e. book-to-market ratios). The SMB factor is the average return on portfolios with
a long position in small capitalization companies minus the average return of portfolios
consisting of large capitalization companies. HML is the average return on value portfolios
(high book-to-market ratio) minus the average return on growth portfolios (low book-to-
market ratio). The momentum factor of Jegadeesh and Titman (1993) is constructed by
holding long positions in portfolios consisting of stocks with the highest one-year lagged
returns, minus portfolios consisting of stocks with the lowest one-year lagged returns, i.e.
prior one-year (PR1YR).%

In Norway, Professor Bernt Arne (Ddegaard has constructed similar factors for the
Norwegian equity market by using stocks at the Oslo Stock Exchange.?” We have ob-
tained monthly return-series on these factors from his website.?® Table III below reports

descriptive statistics on these factors for the entire sample period and the two sub-periods.

26See Kenneth French’s website and Jegadeesh and Titman (1993) for more detailed explanations on
how these factors are constructed.

2TDetails regarding the construction of Norwegian risk factors and their ability to explain differences
in cross-sectional returns is discussed in Ddegaard (2015) and Nees et al. (2009).

28We thank Bernt Arne @degaard for the opportunity to use his asset pricing data at the OSE.
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Over the entire sample period, it becomes evident from Panel A that the SMB and PR1YR
factors generated the highest average returns of 9.76% and 8.69%, respectively. The size
and value factors exhibits the highest returns in the first half of the sample, with average
returns of 11.64% and 8.86%, respectively. Conversely, both SMB and HML show con-
siderable lower performance during the second half of the sample with average returns
of 7.88% and -0.05%, respectively. The market premium and the PR1YR factor, in con-
trary, show considerably higher returns in the second part of the sample. Panel B displays
standard deviations, and we observe the volatility is highest for all factors during the first
half of the sample. In the whole sample period, the market displays the highest volatility
with a standard deviation of 22.33%, whereas SMB displays the lowest volatility with
a standard deviation of 15.31%. Panel C reports cross-correlations between the factors
over the entire sample period. We see that SMB and PR1YR are negatively correlated
with the market proxy with correlation coefficients of -0.417 and -0.123, respectively. The
HML factor, on the other hand, shows a slightly positive correlation of 0.083 with the
market. Furthermore, HML is negatively correlated with the SMB factor and PR1YR
is negatively correlated with the HML factor. The correlation coefficients are -0.137 and

-0.060, respectively.

Table 111
Descriptive Statistics of Factor Returns

The table provides summary statistics in various sample periods for the Norwegian factors used
in the unconditional four-factor model of Carhart (1997). MKT in Column 1 is the excess return
on the market proxy (i.e. the OSEAX minus the risk-free rate). Columns 2 and 3 show SMB
and HML, which are the size and value factors of Fama and French (1993). Column 4 shows the
one-year momentum factor of Jegadeesh and Titman (1993), PR1YR. Panel A shows average
returns, whereas Panels B and C display standard deviations and cross-correlations between
the factors. Average returns and standard deviations are annualized. Returns and standard
deviations are reported in percent.

MKT SMB HML PR1YR

Panel A: Average returns

1983:01 - 2014:12 6.60 9.76 4.40 8.69

1983:01 - 1998:12 5.74 11.64 8.86 7.37

1999:01 - 2014:12 7.46 7.88 -0.05 10.01
Panel B: Standard deviations

1983:01 - 2014:12 22.33 15.31 17.17 17.03

1983:01 - 1998:12 22.74 16.97 18.00 17.56

1999:01 - 2014:12 21.98 13.47 16.25 16.51
Panel C: Correlation matrix

MKT 1.000

SMB -0.417 1.000

HML 0.083 -0.137 1.000

PR1YR -0.123 0.145 -0.060 1.000
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3.5 Potential Biases in Mutual Fund Returns 3

3.5 Potential Biases in Mutual Fund Returns

Previous studies on mutual fund performance have indicated that characteristics and
sample selection regarding the data set could produce biased results. It is important to
include both surviving and non-surviving funds in mutual fund performance evaluations,
as failure to do so may impose Survivorship Bias (See e.g. Brown et al., 1992; Malkiel, 1995;
Elton et al., 1996b). Survivorship bias is a property of sample selection, and arises when
liquidated funds (e.g. due to bad performance) are removed from the data sample. Existing
funds in a data set will typically consist of a mixture of different strategies regarding
management style and risk exposure. By eliminating non-surviving funds, strategies that
have been proven to be unsuccessful ex-post are excluded from the analysis. This imposes
complications since strategies that have yielded high returns tend to survive. Thus, the
average fund returns will be biased upwards, which makes the estimate of aggregate
mutual fund performance unrealistically high.

Furthermore, a look-ahead bias might arise if one requires a fund to survive a minimum
period. Carpenter and Lynch (1999) discover that the look-ahead bias also might occur
when year-end returns are missing or excluded in the data sample due to requirements
regarding fund size. Elton et al. (1996b) propose treatments for these biases, specifically
a “follow the money” strategy that implies tracing the fund after its disappearance.

To gain the most accurate understanding of fund performance, our mutual fund data
set includes both surviving funds (54) and non-surviving funds (44). Note that non-
surviving funds may have been merged with other funds as a result of acquisitions in the
fund industry, or simply been closed down due to bad performance. Following Elton et al.
(1996b), we assume that if a fund is merged with another fund, the money is invested
in the acquiring funds according to merger terms. Additionally, we impose no specific
requirements regarding fund size or number of observations.?? Figure 2 below displays
the cumulative returns development of equally weighted portfolios of all funds and non-
surviving funds. As can be observed from Panel A in the figure, the portfolio comprising
only non-surviving funds has considerably lower returns than the equally weighted port-
folio comprising all funds. We also emphasized this matter in Table II, where the equally
weighted portfolio of liquidated funds underperformed all funds in the full sample, as well
in both sub-periods. This illustrates the importance of including both surviving and non-
surviving funds in our data sample, as failure to do so would clearly impose survivorship

bias in the mutual fund data set.3°

29In our sample, GAMBAK Oppkjgp is the smallest fund with 17 monthly observations. Nordea Vekst
is the largest with a total of 377 monthly observations.

30Tf non-surviving funds were not to be included in our sample, the potential survivorship bias will be
around 0.428 percentage points p.a. See Appendix C for further details and specifications.
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Figure 2. Cumulative returns on equally weighted portfolios and the OSEAX. This
figure plots cumulative returns of the OSE All Share index, the equally weighted portfolio
that contains all available actively managed funds at the Oslo Stock Exchange between 1983
and 2014, and an equally weighted portfolio comprising only funds that have died during that
period. Panel A depicts the entire sample period between 1983 and 2014, including the equally
weighted portfolio of non-surviving funds. Panels B and C refer to the first and second half of
the sample, 1983-1998 and 1999-2014, respectively.
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4 The Performance of Norwegian Mutual Funds

In this section, we investigate whether Norwegian mutual funds generate risk-adjusted re-
turns (i.e. alpha), and if so, whether the abnormal performance is attributable to skilled
or lucky fund managers. First, we discuss the theoretical foundation for the performance
study, and rationalize our choice of performance model. Second, we investigate the ag-
gregate performance of the funds in our sample. Finally, we disentangle skill from luck in
the performance distribution, and investigate whether Norwegian mutual fund managers
exhibit superior stock-picking abilities or if the performance is attributable to random

chance as economic theory suggest.

4.1 Model Selection

Traditional methods for performance evaluations usually entail employing factor models
for returns, and interpret the intercepts from time-series regressions. These factor models
serve as performance benchmarks, which we need to specify to evaluate performance,
and thereby the stock-picking skills of fund managers. The following subsections briefly

discuss our choice of multifactor performance models.

4.1.1 The Unconditional Four-Factor Model

The Capital Asset Pricing Model (CAPM) as first presented by Sharpe (1964), Lintner
(1965) and Mossin (1966) aims to describe the relationship between risk and expected
returns for a given asset. The single-factor model of Jensen (1968) rests upon the CAPM
equation, and is the foundation for all risk-based performance measures. Jensen’s alpha,
«;, of fund 7 is given by the intercept of the model as presented below and is the measure

of performance relative to the market at time ¢:

rig = Tre= &+ Biltme—rra) + 0 G (1)
~—~ —_———— ~—~
selection skills risk premium idiosyncratic risk

where 7;; is the return on fund ¢ in period ¢, and 7y, is the risk-free rate at time ¢. The
single factor, the market risk premium is given by the market return in excess of the
risk-free rate, 7, — s, and §; is the market risk exposure for fund 7. The j3; estimate
is the fund portfolio’s exposure to non-diversifiable risk (i.e. systematic risk) that the
market factor proxy for. The error term, ;, has an expectation of zero, and represents
the idiosyncratic risk unexplained by the model. If « is positive and significant, the fund
manager is able to earn returns that are higher than expected given the portfolio’s level
of risk as implied by the CAPM. Conversely, a negative « indicates poor performance by

the fund manager.
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By using the single-factor model for mutual fund performance evaluation, one implic-
itly assumes empirical validity of the CAPM. This means that the model characterize the
true data generating process of the excess returns produced by fund managers. The single-
factor model, however, only takes into account one specific risk factor, the market factor.
This means that by using the single-factor model for mutual fund performance evaluation
one implicitly assumes that a single market proxy can approximate the fund manager’s
investment behavior. Several studies have questioned the adequacy of the single-factor
benchmark for performance evaluation and provided evidence that the single-factor model
of Jensen (1968) is not appropriate, as it do not capture cross-sectional differences in av-
erage stock returns (See e.g. Elton et al., 1993; Fama and French, 1993; Carhart, 1997).
Research on the behavior of expected stock returns lead to the development of multifactor
asset pricing models that accounts for several non-diversifiable risk factors in expected
stock returns.

In their famous paper, Fama and French (1993) augment Jensen’s model to explain
the cross-sectional pattern of average returns in the US stock market. They show that
the market risk is not the only relevant risk factor in the cross-section of asset returns,
and propose a three-factor model to better be able to describe the behavior of expected
stock returns. Their model can be run as a regression that includes two additional risk
factors, the size (the higher average return of small cap stocks relative to large cap stocks)
and value (the higher average return of value stocks relative to growth stocks) premiums.

The three-factor model of Fama and French (1993) can be estimated as follows:
Tig — T = Q; + Bri - MKT, 4 By - SM By + B3 - HM Ly + €54 (2)

where SM B; (Small-Minus-Big) and HM L, (High-Minus-Low) are the size and book-to-
market risk factors of Fama and French (1993) at time t. The beta coefficients, (1;, 5,
and fs; is the corresponding exposure to the MKT, SMB and HML factors for fund ¢,
respectively. That is, the coefficients relate to the exposure to the sources of systematic
risk each of the factors behaves as a proxy for. Fama and French (1996) argue that two
additional premiums proxy for non-market systematic risk factors. As in the single-factor
model, the intercept «; is the measure of abnormal performance relative to the fund
portfolio’s exposure to the risk factors. Motivated by the three-factor model’s inability to
explain cross-sectional variations in momentum-sorted portfolio returns, Carhart (1997)
augments the three-factor model by including the one-year momentum factor (PR1YR) of
Jegadeesh and Titman (1993). The PR1YR factor considers the higher expected return of
stocks that have performed well during the prior year relative to poor performing stocks

(i.e. contrarian stocks). The four-factor model of Carhart (1997) is specified as follows:

Tig — Tpe = 0 + By - MKT, + o - SM By + B3; - HM Ly + B4; - PRIY Ry + €54 (3)
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We use Carhart’s (1997) model as our primary performance model due to the following
reasons. First and foremost, the four-factor model is able to control for four common risk
factors in stock returns that cannot be removed by diversification. Consider a fund man-
ager that increases his exposure to one (or more) of these factors. The increased returns
he gains will be offset by increased systematic risk that cannot be removed by diversifica-
tion. From finance theory, it follows that non-diversifiable risk is the only relevant risk in
a well-diversified portfolio. Thus, the increase in expected returns that the fund manager
gains by taking on this added risk would only be a reward for the increased systematic
risk relevant for the portfolio, and not a reflection of selection skills. Furthermore, the
model is advantageous as it can be interpreted as a performance attribution model, were
the four risk coefficients can be seen as factor-mimicking portfolios that represent mean
returns attributable to four elementary trading strategies. That is, high-versus-low beta
stocks, large-versus-small capitalization stocks, value-versus-growth stocks, and one-year
return momentum versus contrarian stocks. In this way, the model is used to estimate
the added value of active fund managers by measuring the fund’s return that cannot be
explained by the exposure to systematic risk factors. When evaluating mutual fund per-
formance it is important that the benchmarks used in the performance models include
all risk factors relevant for the various investment strategies of fund managers. Thus,
Carhart’s (1997) model is preferable as it allows us to estimate alpha in a more correct
sense, i.e. by controlling for the added systematic risk fund managers face by following
four elementary investment strategies.

Moreover, Carhart (1997) finds that the four-factor model substantially improves on
the average pricing errors of the single-factor CAPM and three-factor model. To our
knowledge, there has been conducted little on how the risk factors in the four-factor model
behave concerning Norwegian equity mutual funds. Thus, it is imperative to examine
whether the model is suitable to our data. To gain some insight, we estimate the four-
factor model of Carhart (1997) for each of the 98 funds in our sample and investigate fund
loadings on the four factors. The results are presented in Table IV below. Th