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Abstract

This paper examines if Swedish-focused mutual funds with more illiquid holdings
produce higher alpha. By extending the classic Fama and French five-factor model, we
pinpoint the effect of illiquidity in underlying holdings on mutual fund alpha generation
through a two-step regression model with data between 2019-2022. With share-specific
data of price and volume, a daily factor representing share-specific illiquidity is created,
matched and weighed with fund holding data to compute the funds’ quarterly average
illiquidity exposure factor. We show that this share-specific liquidity risk, or “the illiquidity
exposure factor”, has a significant and positive effect on mutual fund alpha, the market-
adjusted returns net of costs, indicating that illiquidity in a fund’s underlying shares
positively impacts its alpha and should be considered by managers and investors who aim
to generate positive risk-adjusted return that is uncorrelated with the market. Furthermore,
based on these findings, we propose that the share-specific illiquidity exposure factor
should be more widely used as a future variable within financial research that aims to

evaluate fund performance and managerial skill.
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alpha
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1. Introduction

Mutual fund performance and the role of fund manager skill have been long-discussed
topics within the finance academic community, sparking much debate over underperforming
fund managers reasons for existence. A topic that is of special importance in Sweden where
savings in mutual funds is particularly popular, as 8 out of 10 people have a part of their
savings in funds (Fondbolagens Forening, 2023).

Fund managers have a strong preference for low transaction costs, commonly
associated with liquidity and high visibility (Falkenstein, 1996). Therefore, examining
illiquidity among mutual funds’ holdings is of great interest to both nuance analyses
regarding fund management performance and sheds further light on the potential mutual
fund fragility that stems from a large portion of illiquid assets.!

The expected return of an asset is negatively correlated with liquidity characteristics,
all else equal, illiquid assets should have higher expected returns than their more liquid
counterparts as investors demand higher returns for their liquidity risk. Consequently, liquid
assets should trade at higher prices and have lower expected returns, commonly referred to
as the “liquidity premium” (Amihud and Mendelson, 1986). Although, the presence of higher
returns in illiquid shares has however been up for debate, with more recent research
indicating that the illiquidity effect is mostly driven by micro-cap shares, that skew the
results of several previous papers within this area (Cakici and Zaremba, 2017).2

Given that many actively managed mutual funds’ objectives are to outperform the
market by investing in shares that are expected to produce alpha, risk-adjusted returns
above those of the general market, illiquid shares may, based on the proposed liquidity
premium appear attractive as the liquidity risk taken should theoretically be a contributing
factor to higher expected returns. However, in practice, mutual funds need to maintain liquid

claims as their investors may choose to redeem their invested capital during redemption

1 Lack of liquidity in this case refers to assets that are characterized by inability or difficulties regarding trade.
LE., an investor holding an illiquid asset might find it difficult to find a counterparty willing to trade a desired
amount of the asset. Liquidity problems can stem from different factors such as asymmetric information,
shares outstanding, and the number of market makers.

2 Their criticism was based on the fact that small shares account for most of the number of shares in e.g., the

US stock market, but only represent a low single-digit part of the total market cap.



periods. llliquid assets are characterized by difficulties of trade, and thus a lower certainty
for the manager regarding her ability to find a buyer of her position at prevailing market
prices. When outflows arise, illiquid shares may pose a risk for the manager, which raises
interesting questions regarding the relationship between a fund's illiquidity exposure, the
risks it poses, and the relationship it has to the fund's returns.

Research covering the return effect of illiquidity in mutual fund holdings is limited,
especially in Sweden, and this paired with the non-resolved discussions of whether
illiquidity or liquidity is preferable for investors seeking high returns, creates an interesting
gap for this paper to fill. Thus, this paper aims to explore if there is any significant effect of
individual share illiquidity on mutual fund performance. An abundance of papers have
historically examined how different fund-specific factors, such as the size of a fund or its
expense ratio, influence its returns, and many have applied factor models to research if
outperformance in fund returns stems from managerial skill or mere luck. In this vast pool
of research, however, the role of de facto underlying share-specific illiquidity seems to have
been overlooked. Therefore, this study is conducted to serve as a valuable extension to the
Fama and French five-factor model and existing literature that foremost has examined how
other fund-specific factors influence fund performance.

Utilizing several data sets, this paper covers the timeframe between Q1 2019 and Q4
2022. The results are based on data of mutual fund holdings from the Swedish financial
supervisory authority Finansinspektionen.? Only Swedish equity mutual funds that have a
very large focus on the Swedish market are included. We find a unique gap for this paper to
fill as no other papers have examined the effect of share-specific illiquidity utilizing the
detailed holding data provided by Finansinspektionen. A total of 104 unique funds is
included in the sample and the time period covers a total of 16 quarters, where the time
period is unfortunately shorter than desired due to lacking data points in the older holdings
data.

With share-specific data of price and volume, a daily factor representing share-
specific illiquidity is created for over 1 000 different unique shares. By matching the
Finansinspektionens fund-holding data with this share-specific factor we weigh the total net

assets in each individual share and compute a quarterly average illiquidity exposure factor

3 Hereby simply referred to as “Finansinspektionen”



for each fund in each given quarter. This variable is included in the paper’s two-step panel
data regression model, a model that first regresses mutual funds’ excess returns on the Fama
and French five-factor model, which generates quarterly fund alphas that represent the fund
returns that could not be explained by the market factors in the Fama and French model.
Then, the second step regresses this alpha on the proprietary constructed illiquidity
exposure factor, while controlling for other commonly used and well-researched fund-
specific variables, in order to specifically examine the effect that underlying share-illiquidity
of mutual fund portfolios has on their market factor risk-adjusted returns. Furthermore,
systematic illiquidity, broad market illiquidity that is non-diversifiable for the investor, is
also controlled for in this two-step procedure by utilizing time-fixed effects in the final
regression.

With this novel method, a more practically grounded perspective is provided as
historical data from real-life mutual fund portfolios are the basis of the results, compared to
many previous papers that examine mutual fund performance from a systematic, market
illiquidity, perspective or by using hypothetically constructed portfolios. Additionally, as the
Fama and French model accounts for mutual fund return characteristics derived from e.g., a
fund portfolio focused on small cap shares, the alpha which is used in the second model is
cleaned from such influences. This entails that the results of this method do account for some
of the criticism proposed by amongst others, Cakici and Zaremba (2017), since the return-
effect of a small cap share focus is removed from the alpha in the first step.

The results of the two-step model show that the illiquidity exposure factor has a
significant and positive effect on Swedish-focused mutual funds’ alphas, and their market
factor risk-adjusted returns. An extension of the model, including lagged instead of current
quarter illiquidity in fund holdings, is conducted to check for robustness of the results and
to further nuance the findings.* The results of the extended model also showed a significant
positive effect of lagged illiquidity exposure on fund alpha, further indicating that a trading
strategy could be formulated based on the findings, as mutual funds with holdings that have
had higher illiquidity in past quarters on average experience higher alphas than their

counterparts.

4 The extended model with lagged illiquidity, uses the funds’ current holdings, but instead measures how the
share-illiquidity in the previous quarter affects current quarter alpha.



Furthermore, the findings raise questions regarding how much alpha is generated by
taking liquidity risk rather than actual alpha-generating stock-picking skills by fund
managers. The results can be of potential use and interest to mutual fund managers in their
allocation strategies, by increasing their understanding of the effects that a more illiquid
portfolio could have on their performance.

We aim to increase awareness towards what fund-specific factors have significant
explanatory power on mutual funds’ performance while highlighting the importance of
mutual funds’ illiquidity exposures when considering investments in the space.

The paper also sheds light on the importance of illiquidity in the evaluation of fund
performance, which strengthens the need for this variable to be of higher value in future
research. Illiquidity should be considered more often as a variable of interest in financial
research, and we encourage that similar research is conducted with different sampled time
periods, stock markets, types of funds, and more, to evaluate if these findings are robust
across several samples.

Henceforward, the paper is structured as follows: In section 2, past literature and
theoretical framework covering liquidity, its previously researched effect on asset pricing,
and the relevance of other, well-studied, fund-specific factors are discussed. Section 3
contains a presentation of the data, data management, and summary statistics. Thereafter,
section 4 establishes the key variables used in the two-step model procedure, how the
illiquidity exposure factor is derived, and explains the method of the paper in detail.
Regression results and their implications are presented in sections 5 and 6. This is followed
by a discussion in section 7, in which the effect of illiquidity on Swedish mutual fund
performance is evaluated and analyzed. Subsequently, section 8 concludes the paper with
key insights on the illiquidity effect, providing fund managers, investors, and writers of
future financial papers with reasons as to why the illiquidity exposure factor is a relevant
factor to include when evaluating the drivers of alpha generation in the fund industry. Lastly,

section 9 contains references to previous literature and 10 the appendix.



2. Literature Review and Theoretical Framework
2.1 Liquidity

Compared to the well-established Fama and French factors, research on the
relationship between the liquidity of an asset and its expected return in different markets is
considerably more limited. One of the key aspects in the field is the relation between the
expected return of an asset and its liquidity. It has been found that expected share excess
returns partly are explained by an illiquidity return premium (Amihud, 1986). Theoretically,
a return premium for less liquid assets is argued to exist due to the fact that investors
demand higher returns when holding illiquid stocks to offset the increased risk that comes
with such assets. Although in practice, differences between the unrealized value of a holding
and the realized value after winding down the position have been found, and this is due to
downward-sloping demand curves for the stock (Jarrow and Subramanian, 2001). An
investor with unrealized gains in illiquid shares might not find counterparts willing to buy
these shares at the latest market prices, resulting in a difference between the market value
of the illiquid position and its lower value when liquidated, referred to as the liquidity
discount.>

Research in this field is divided and some more recent studies challenge the
robustness of previous findings regarding the existence of an illiquidity return premium.
Foran et al. (2014) for example discovers that liquidity is positively related to mutual fund
performance among UK shares. This is confirmed by Hwang and Lu’s (2007) findings, which
show that liquid stocks outperformed their illiquid counterparts. Furthermore, Cakici and
Zaremba (2017) deem that the higher expected returns of illiquid shares are almost solely
explained by micro-caps, while close to no liquidity effect is found in the shares with larger
market caps. They suppose that many papers that find higher expected returns in illiquid
shares have not taken this phenomenon into account and that market cap weighting shares
would make the liquidity premium effect, that implies higher expected returns for illiquid

shares, less significant. Drienko, Smith, and Von Reibnitz (2019) casts further doubt on the

5 The difference occurs due to lags in the selling of shares and the downward-sloping demand curve. Illiquid

stocks are harder to sell at the previous price and should therefore theoretically be less attractive to hold for

investors as you risk seeing the value of the asset decrease at the time of sale.



fact that illiquid shares should have higher returns, as their research with data from the two
most recent decades indicated that risk stemming from illiquidity is not rewarded with
higher returns, mainly due to an increase in average liquidity driven by technological
innovations.

The illiquidity effect on an asset’s return can be broken down into systematic and
asset-specific illiquidity, the systematic illiquidity refers to the effect of changes in market
illiquidity that are non-diversifiable for the investor. This type of illiquidity has been
researched by several papers and been found to have a positive pricing effect on the stock
market (Marcelo et al., 2004).

Furthermore, on the share-specific level, similar positive pricing effects due to
illiquidity have also been found (Hameed et al., 2015). Individual hypothetical portfolios of
illiquid stocks have been shown to perform better than portfolios of liquid stocks in nearly
45 examined countries, of which Sweden was one of them (ibid). This indicates,
contradictory to the more recent criticism against the existence of a liquidity premium, that
equity markets around the world positively price in illiquidity.

Based on these previous findings regarding the importance of systematic illiquidity,
itis of the essence to control for this effect in, which is done in this paper's model by utilizing
time-fixed effects to isolate the impact of share-specific non-systematic illiquidity.
Continuing, most previous studies, such as Foran and O’Sullivan (2014), do not create any
fund-specific illiquidity measure, but instead use hypothetical portfolios to mimic the
characteristics of actual portfolios, or market-wide systematic illiquidity to examine the
effects of illiquidity on fund-portfolios excess returns. With sparse previous research
pinpointing the effect by looking at the actual illiquidity of underlying assets in fund
portfolios, the findings of how illiquidity affects Swedish funds’ alphas are set to nuance the
ongoing discussion and either strengthen or contradict the existence of an asset-specific
liquidity premium in listed equities.

We aim to measure the underlying holding-illiquidity effect on funds' alphas, arising
due to idiosyncratic reasons and not broad market conditions to close this gap in the

literature.



2.2 Determinations of fund-specific performance

Although market factors, such as the Fama and French five-factors can explain some
parts of mutual funds' performance, they of course also depend on the various characteristics
that the specific funds can possess such as investment style, underlying holdings, portfolio
activity, expense ratios, and so forth. The following theories underlie why the control
variables used in this paper’s second regression are relevant, and how they have been
deemed by previous papers to affect mutual fund performance. The control variables, how
they are constructed and their role in this paper’s second regression model is in further detail
explained in the methodology section.

Strategies based on investing in funds that performed well in previous periods have
been shown to improve risk-adjusted returns in the short term (Hendricks, Patel, and
Zeckhauser, 1993). This is known as the “hot hands” phenomenon and exists for bad-
performing managers with the contrary “icy hands”. The negative effect is even more
significant for the inferior funds than it is positive for the superior funds (ibid). It was later
reconfirmed that high returns, or momentum, in one period can predict further high returns
in both the short and long term (Elton, Gruber and Blake, 1996).

Another relevant fund characteristic is the total fees, or expense ratios, of the mutual
fund. Mutual funds with lower expense ratios tend to have better overall performance
(Sharpe, 1966). Some research similarly found that the worst-performing decile of funds
contains many of the funds with very high expense ratios (Elton, Gruber and Blake, 1996).
This

indicates that high fund expenses correlate with lower returns. Expense ratios do also
explain certain characteristics among mutual funds (Chordia, 1996). For example, aggressive
funds often rely on charging higher expenses to dissuade investors from redeeming their
shares.

Fund-specific performance can also be attributed to capital flow in and out of mutual
funds. High inflows have proven to enhance short-term performance (Rohleder, 2015).
Larger funds, those with high amounts of total net assets, have also been found to outperform
smaller counterparts in some cases due to economies of scale (ibid).

Overall, it is important to include control variables when examining risk-adjusted fund

returns to isolate the possible effect that illiquidity may or may not have on performance.
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2.3 Market Factors Effect on Expected Returns

It is important to note that mutual funds do not exist in an economic vacuum that
depends solely on the skill of the manager and their stock picks. Many are dependent on the
general market conditions and how their respective market performs (Sharpe, 1964). It has
also been asserted that fund managers cannot consistently outperform a market-adjusted
market portfolio when accounting for fund expenses (ibid). On the contrary, it has however
been discovered that at least some managers can persistently achieve overperforming
results (Hendricks, Patel, and Zeckhauser, 1993).

To evaluate the performance of mutual funds, the well-cited Fama and French three-
factor model is often used to separate the returns that are attributable to market conditions
from the fund-specific performance. The model builds upon the CAPM model by adding size
and value factors to the dividend discount model (Fama and French, 1993). This model has
been further extended into the Carhart four-factor model which includes an extra
explanatory factor in the form of momentum (Carhart, 1997). Years later, the five-factor
pricing model was proposed, a model that also incorporates the profitability and
investments of the firms in its explanation of expected returns (Fama and French, 2015). The
model’s goal is to capture the relations between returns and the market factors that are
utilized. Return-wise, previous papers utilizing the model have found that small-cap stocks
historically outperform large-cap stocks and that highly profitable firms have done likewise
to their less profitable counterparts. Furthermore, value stocks have historically
outperformed growth stocks (ibid).

Details of the factors included in the Fama and French five-factor model can be viewed
in Appendix Table 8 and they are based on the individual stock market equities weighted by
their market cap average (Fama and French, 2015). As previously alluded to, by utilizing this
model as the first step of this paper’s method to generate an alpha that represents returns
that are non-explainable by the Fama and French factors, it is possible to isolate and examine

the specific effects of characteristics such as illiquidity better.
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2.4 Research Questions

The research questions of this paper are built upon the findings of previous research
within the area of mutual fund performance and alpha generation in the fund industry.
Illiquidity is of focus due to its less researched and still debatable effect on fund performance.
Based on the following questions, the paper aspires to extend on the method of the Fama and
French five-factor model, and pinpoint if share-specific illiquidity provides explanatory
power towards the market factor risk-adjusted returns, alpha, generated by Swedish mutual
funds. It is also of interest to evaluate if the findings can provide more nuance to the ongoing
discussion of the liquidity premium’s existence and perhaps close the mentioned gap in the
literature.

Research questions:

(1) Does theilliquidity exposure factor (IEF) of Swedish equity mutual funds, measured
as the weighted average underlying illiquidity of their portfolio holdings, have any
significant explanatory power on fund alpha?

(2) Given the findings in question (1), do the results speak towards or against the

existence of a liquidity premium in individual listed equities?

12



3. Data

In this paper, three categories of data are used and combined to enable the two-step
regression procedure. These consist of fund-level data, share-specific data and Fama and

French factor data.

3.1 Fund Data

On a fund-level basis, quarterly data on all Swedish mutual funds, and their equity
holdings with respective weights of total net assets during all quarters from Q1 2019 to Q4
2022 is obtained from Finansinspektionen.® Funds in Sweden are required to report
information on their holdings, their total net assets, expense ratios, and more every quarter
to Finansinspektionen due to regulatory reasons. All control variables, to be explained in the
methodology section, are gathered or constructed with the use of this information.

The data from Finansinspektionen was previously available in Excel files for all funds
on a quarterly basis. After Q3 2018 however, this changed to individual XML files containing
metadata for each quarter and fund which complicated the data collection process. The
required data was instead collected via a proprietary Python script that gathered all the
required variables, funds and dates, and compiled them into Stata files. As holding data is
only available at the end of each quarter, and not during, it is assumed that the holdings of a
fund at the end of a quarter is the best proxy for the funds’ portfolio during the following
quarter. This can be argued for as this is the holdings that the funds entered that quarter
with. Thus, data labels as of Q4 2018 are determined to be the held shares during Q1 2019
because the holdings as of December 31st, 2018, is the best proxy available representing the
holdings that were held in Q1 2019.

During this time period, the sample indicates that there are more than 750 unique
Swedish mutual funds in the database. The actual final sample is smaller, ending up at 104
unique funds, as this paper focuses solely on equity mutual funds, eliminating all other fund
types, such as hedge funds, from the dataset. Some equity mutual funds held an extensive
amount of foreign-listed shares, which due to data availability are difficult to include. If they

would be included, it could potentially diminish the relevance of having Swedish Fama and

6 Data before Q4 2018 is quite limited, it was rudimentary in the available variables and provided only the
portfolio holdings and nothing more. It also does not have matching identifiers which makes reconciliation of
the large datasets from the two-time periods difficult.

13



French factors in the first step of the model and by extension the significance and relevance
of the end results. Thus, the fund sample is cleaned to only include Swedish funds with an
investment focus on Swedish listed shares. The lower limit is set for funds with at least 80%
of their total net asset exposure in Swedish-listed shares. This limit ensures that more
accurate benchmarking variables can be used and has in previous papers that utilize fund-
samples which automatically consist of funds investing a large majority of their assets in
domestic equities been deemed to strengthen the significance of the results (Foran and
O’Sullivan, 2014). The 104 unique funds, as seen in Table 1, had data that fits the criteria for
an average of 10 quarters, the results of the paper are thus based upon 1 107 unique “fund-
in-quarter” observations.” The funds vary from small to quite large and have a variety of
expense ratios. Having such a wide spread of fund sizes hopefully reinforces the findings of
the paper and underscores its relevance across the entire industry spectrum from smaller to
very large mutual funds. Although, with large differences in key fund characteristics such as
fund size, the regression models are prone to statistical challenges. Which is why certain
mechanics, such as transforming fund size to log numbers, testing alpha for
heteroscedasticity, and conducting extended regressions to check for robustness in the

results are utilized and further discussed in the paper.

Fun_ds_ summary N median mean sd min8 max
statistics
Fund Size (MSEK) 1107 4530 9942 11 640 0.19 60 640
Expense Ratio(%) 1107 1.2% 0.97% 0.57% 0% 2.25%
Number of funds 104

Table 1

3.2 Share Data

Share-specific data is essential to calculate the underlying illiquidity of the funds

based on their quarterly shareholdings. Thus, daily share-specific data of returns and

7 Due to the nature of the quarterly fund dataset from Finansinspektionen, it will include both surviving
mutual funds and those that have been shut down during the time period, which inherently will deal with

the risk of survivorship bias affecting the significance of end results.
8 The minimum observed Expense Ratio is 0, attributable to Avanza Zero. Although the specific fund of

course has transaction costs, they are not charged to the investor.
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turnover, measured in the local currency SEK, is collected from Refinitiv Eikon Datastream.
This is later used to construct share-specific illiquidity, which is merged into the fund sample
to enable the creation of a daily average quarterly illiquidity for each fund, based on the
underlying share-specific illiquidity in its holdings. The exact measurement of share
illiquidity and how quarterly average share illiquidity is constructed is explained further

down, in the paper's methodology section.

3.3 Factor Data

Data on the Fama and French five-factor model is obtained from the global factor
database jpkfactors.com. Furthermore, the dependent variable of the first model is to be the
excess return of the sampled equity mutual funds, which is based on their daily net asset
values which are accessible through the Refinitiv Eikon database. The returns are calculated
in excess of the Swedish 3M bond yield, collected through Riksbanken, which represents the
risk-free alternative return on a daily level by conversion from the annualized yield. The data
from Eikon Refinitiv Datastream has been deconstructed and reorganized into panel data to

fit with the mutual fund data.
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4. Methodology

This section aims to explain the method of the paper, starting with the two-step model
procedure, highlighting why it serves as an appropriate model to examine the illiquidity
effect of underlying holdings on mutual fund alpha, providing a new nuance to the findings
of previous literature within this field. This is followed by a variable definition section, in
which we explain the derivation of share illiquidity and how the paper's key variables, the
illiquidity exposure factor as well as the control variables are constructed. Lastly, a summary
statistic table of the funds’ variables is highlighted.

The two-step model procedure takes inspiration from and aims to extend on Foran and
O’Sullivan’s (2014) research, which adds a share-specific illiquidity variable to the Carhart
four-factor model. Furthermore, the key illiquidity exposure variable is also strongly
inspired by Jiang et al.’s (2022) paper on mutual fund illiquidity, in which an illiquidity
exposure factor was constructed for usage within the area of fixed income funds. As the
primary goal of this paper is to examine whether funds with a higher degree of illiquid
holdings produce higher alpha, a two-step regression procedure on the constructed panel
dataset is naturally appropriate to apply. The model allows us to pinpoints the effect of
share-specific illiquidity, compared to most previous papers in the field that include market-
systematic or shares specific illiquidity variables in factor models by merely highlighting
how well mimicking portfolios, or market portfolios representing illiquidity influence fund

returns.

4.1 The two-step regression procedure
The first part of the two-step model procedure is to apply the Fama and French five-

factor model towards the fund quarterly excess returns with panel regressions. This is done
with daily Fama and French factors and daily fund returns for each quarter.? This step runs
the Fama and French factor model for each fund quarter by quarter and aims to provide us
with the estimated constant, the alpha, for each fund j over quarter gq. The alpha is denoted

by ajg and it is constant for a certain fund j over all days t within a certain quarter g. The

9 The daily return, as opposed to weekly or monthly, has been chosen to increase the number of observations for
each of the first-step regressions to around 60 trading days per “fund quarter”. Only the alphas that are based on
at least 30 trading days for a fund in a quarter are transferred to the second model to exclude observations with

few data points, which could be influenced by potential outliers or extreme events.
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quarter-specific alpha for a fund represents the excess return that could not be characterized
by the Fama and French market factors. The betas of the model will indicate to what degree
the excess return of a fund is exposed to a certain market factor.1? The market factors, and
their summary statistics for the first-step regression can be viewed in Appendix Table 9. In
the equation below, B represents a vector of all the Fama and French market factors’
coefficients enclosed in the vector Market Factors;q. All in all, this gives us the following
simplified equation for the first regression, where the aim is to extract the unexplained alpha

for further research.

Step 1: “Fama and French Five-Factor Model”

Tjt = ajq+B+Market Factors;+ €,
)
The second step of the methodology is done through a panel data regression of the
fund alphas of an individual fund j in each quarter g, from step 1, on the illiquidity exposure
factor and the chosen control variables. Here, B is a vector of coefficients for the control
variables enclosed in the Controlsjq vector. The IEF factor and the control variables, are

further explained in the coming subsections.

Step 2: “Illiquidity Exposure Factor Model”

Qj,q = Bo+Pir-IEF jg+BControlsja+€j
&)
This step, which provides the paper’s main results, allows us to examine the effect of
a fund’s underlying shares’ illiquidity during a quarter on the same quarter's alpha. The
output aims provide a basis to answer the stated research questions.
Two versions of the regression are conducted, one controlling for time-specific effects
and another one controlling for both time-specific and fund-specific effects. Controlling for

the former will highlight how differences in underlying illiquidity influence the alpha of a

10 E.g., a significant and positive beta-CMA would imply that the fund's excess return is characterized and
produces to a degree similar returns as a portfolio that islong shares with aggressive investments and short
shares with low investments (Fama and French, 2015).
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certain fund in a given quarter and the latter if funds with higher or lower illiquidity than
others in a certain quarter on average produce higher alphas. The quarter fixed effects
controls for overall market illiquidity, the systematic illiquidity, the non-diversifiable market
wide illiquidity-impact that is affecting each fund similarly but may vary from quarter to
quarter.

In step 2, the following hypothesis is tested to examine if ;gf, or the beta of the soon-
to-be-explained illiquidity exposure factor, has a significant effect on mutual fund alpha,

answering the paper's first research question:

HO: Bier= 0
@)

Furthermore, given that the coefficient of the illiquidity exposure factor significantly
deviates from zero, its positive or negative effect will provide a basis for us to examine the
potential existence of an liquidity premium in Swedish-listed equities, answering the second
research question.
4.2 Variable Definitions

Several of the variables in the second regression model are proprietarily constructed,
hence the following sections aim to explain the variables in detail, as well as the method
applied to construct them.
4.2.1 Measuring share illiquidity

To end up with a fund-specific illiquidity exposure factor, we first need to calculate

individual share illiquidity. Share illiquidity can be measured in several ways. It is ambiguous
and not directly observed but rather captured through a chosen measure based on share-
related data. The ratio between absolute share return to its dollar (or in this case SEK)
volume is used to examine the cross-section relationship between share returns and

illiquidity (Amihud, 2002).11 The quarterly average illiquidity for a given share is measured

11 Due to data availability and the credibility of the measure in previous acknowledged papers, this is chosen
as the illiquidity measure in this research paper. If not for the mentioned problem, the bid-ask spread could
also serve as a good measure of illiquidity since the ask includes a premium for immediate buying and the bid
reflects the seller's consent for immediate sale. Therefore, the spread between the bid and ask is negatively

correlated with liquidity characteristics (Amihud and Mendelson, 1986).
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through the following equation:

1 |Rial
Iliquidity; g = —* ) ==
iquidity; 4 Tig i VOLD; 1 q

4
The measure is calculated by dividing the absolute value of the daily return of a share
by its trading volume in SEK, summarizing these values, and dividing it by the total number
of days in the quarter to get a quarterly average. Ti,q is the number of days with data available

.. Ri¢
for share i in quarter g, IRisql
VOLD

it,q

is the absolute value of the return of share i on day t of quarter

q divided by the volume of share i on day t of quarter q. This illiquidity measure derives the
average ratio of the daily absolute return of a share to its daily trading volume. The formula
is undefined for trading days without volume.

The share illiquidity, measured as above, demonstrates the average daily association
between absolute share returns and their corresponding volume throughout a given quarter.
[t can simplistically be viewed as the price impact, how much the price of a share is impacted
by a given amount of trading volume. If the price of a share changes immensely but the
volume in the share is very low, it will be deemed as an illiquid share. Thus, a larger output
value from the illiquidity measure implies lower average liquidity in the share during a given
quarter (Amihud, 2002).

4.2.2 Constructing the illiquidity exposure factor

The daily average share illiquidity of a certain quarter is matched with the holding data
from Swedish mutual funds during the quarters between Q1 2019 and Q4 2022 to construct
a fund-specific illiquidity exposure factor. The formula for this variable is inspired by
research on mutual fund illiquidity and its effect on bond prices’ fragility (Jiang et al., 2022).
[tis important to acknowledge that the equity mutual funds in this paper's sample either can
hold cash positions or individual share positions and that the constructed fund illiquidity
measure considers the eventual cash position through its inclusion in the total net assets
denominator. This implies that if two funds have identical stock holdings, then the fund with

the higher cash position will have a lower illiquidity exposure output.
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IEF. = I_,Holding amount in share;; , * Illiquidity; ,
4 Total Net Assets; 4

)

The illiquidity exposure factor measures a score between zero and one on how illiquid
the funds' underlying holdings are. This is done by multiplying each shares illiquidity with
the nominal holding of the share and then weighing it by the total amount of assets that the
fund holds. A larger output number of the IEF; , variable indicates that a fund has a higher
weighted average underlying share illiquidity in its portfolio during a quarter, a proxy for
the fund being exposed to less liquid equities.

Within the illiquidity exposure factor, the j represents a given fund, the i a given share
and the g a given quarter. The holding amount in a share is the net amount of money in the
local currency SEK) the fund holds in a share at the start of a given quarter, while the share
illiquidity is the output from the previously calculated share illiquidity measure during the
quarter. Lastly, the total net asset amount is the reported summation of the value of the
fund's holdings at the end of the quarter, including its cash position.

4.2.3 Control Variables

Control variables are essential to include in the last regression to enhance the quality
of the output and ensure that the influence of confounding variables is limited. The variables
included in this paper are Fund size, Fund flows, Momentum and Expense Ratio.

In several prior studies, the significant effect of fund size, also referred to as TNA, on
mutual fund returns has been examined. A strong correlation between fund size and
performance has been found to exist (Rohleder, 2015). Furthermore, fund size was deemed
to be related to fund flows, both having a positive correlation with the performance of mutual
funds. Just like Rohleder, we will measure fund size as the logarithm of the total net assets of
a fund at the end of each quarter, as a proxy for the size of the fund during the coming quarter,
just as the fund holdings at the end of a quarter are the proxies for the holdings during the
next quarter.12 Total net assets is given in the dataset provided by the Finansinspektionen. It
can also be noted that fund size and expense ratio have been deemed in previous research to

have a significant negative relationship to each other (Elton, Gruber and Blake, 1996).

12 The logarithm of fund size has been used to create a more symmetric distribution of the fund sizes, reducing

the potential skewness of large differences between small and large funds in the sample.
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Fund flow is another variable that needs to be controlled for. Investors often invest in
mutual funds that performed well in the prior period (Rohleder, 2015), which leads to
inflows into the best performing funds. The new money being allocated into the mutual funds
can be argued to give diseconomies of scale and decrease performance in the next period.
Coval and Stafford (2007) explains this by the liquidity service that the funds provide to the
shareholders who often own rights to redeem their stakes at frequent intervals. The flows
can cause the fund to buy its underlying assets both above or below fundamental value
depending on the direction (above when facing strong positive flows and vice versa). The

fund flows can be calculated as absolute values or as relative percentage values as follows:

Flow®s = TNA;, — (1 + %> TNA,
j!q - 7,4 J,q—1

(6)
Flow?2bs
Fl rel — J,4
e = TNA;
(7)

Relative fund flows are winsorized at a 1 percent level to remove bias from anomalies
such as new funds with extreme relative inflows which can skew the data. Due to the fund
sample size varying from very large to small, relative fund flow is deemed the most
appropriate measure of flows to apply in our model. In this case, NAV represents the net

NAV

14_ s the return of the fund.

asset value of the fund when going into a quarter and "
jia-1

The momentum factor of mutual funds, how funds have performed in the previous
period, has been observed to have an explanatory effect on future performance (Hendricks,
Patel, and Zeckhauser, 1993). Momentum is in this study represented by an individual fund'’s
return in the quarter before the measurement period. Due to the calculation of the control
variable, the first quarter of data is lost for newly entered funds as they do not yet have any
previous quarters available. The control variable is computed by dividing the net asset value
of the current period by the net asset value of the previous period, which subsequently gives

the return.
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NAVq

Momentum = m
®)
Expense Ratio, ER, which includes management fees, trading costs and front load
costs, is also of high relevance, and of essence to control for in this papers model. 13 Previous
studies have shown that funds, net of costs, typically underperform their benchmarks if the
expense ratio is high (Carhart, 1997; Elton, Gruber, and Blake, 1996). This variable is given

by the fund data from Finansinspektionen, and it is calculated as it’s the ratio between total

fund costs and total fund assets.

4.3 Regression variables Summary statistics
The summary statistics in Table 2 highlight key information about all variables used in

the second-step regression, the fund-specific regression. TNA and ER were provided by the
dataset from Finansinspektionen, while momentum, relative flows and the illiquidity exposure

factor (IEF) have been proprietarily computed.

VARIABLES N Median mean sd min max

TNA (MSEK) 1107 4530 9942 11 640 0.19 60 640

ER (%) 1107 1.2% 0.97% 0.57% 0% 2.25%

Momentum (%) 1107 5.36% 2.01% 1.33% -41.3% 34.3%

Relative Flow (%) 1107 0.08% 3.73% 18.45% -38.44% 125%

IEF 1107 3.93e-08 1.27e-05 9.28e-05 7.20e-10 0.00143
Table 1

13 This figure does not include commission or stockbroker fees associated with buying the underlying mutual

fund.
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5. Results

5.1 Factor Regression
In the first regression model, of which the full equation is shown below, several

regressions of excess fund returns on the Fama and French factors are performed on each
fund in each quarter, resulting in a total of 1 107 different outputs.14
Step 1: “Fama and French Five-Factor Model”
Vjt=a;q+Bmjq*rmetBs)jq*SMB+By jg*HMLy +Br_y jg*RMW, +Bcj g *CMA+ €
9)

Although each regression provides several coefficients, the variables of interest for
this paper are the alphas produced by the remaining regression constants. As stated, the
alphas showcase the daily excess returns of the sampled Swedish funds that could not be
explained by any of the five market factors. Summary statistics of the generated alphas, one
for each fund in each quarter, are displayed in Table 3. The alphas were negatively skewed
with values ranging from -0.55% to 0.22%. The 90th percentile alpha of 0.07% represents
the daily average quarterly alpha of the highest 90t percentile performing fund quarter. The
output indicates that the sample includes a vast spectrum of funds with varying performance

and abilities to produce alpha during the given time period.

VARIABLES N mean sd min max p10 p25 p50 p75 p90
Alpha (%) 1107 0.02%  0.07% -0.55% 0.22% -0.06% -0.02% 0.03% 0.04% 0.07%
Table 2

Furthermore, as seen in Appendix Table 10, there was a wide spread between several
of the first regression independent variable's beta coefficients. The coefficients show how
well the average fund in this sample is characterized by a certain Fama and French factor. In
general, the funds' excess returns are highly correspondent to the general market portfolio

returns (OMXSGI), with a mean coefficient of 0.920. It is also noticeable that the average

14 Only the alphas generated by fund-in-quarter regressions with at least 30 trading days are kept for further
analysis, to ensure significance in the end results. This resulted in a drop of only 0,01% of the total alphas

generated by these regressions.
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adjusted R? of the regressions was 0.807, implying that the variances of the dependent

variable could quite well be explained by the variances in the independent variables.

5.2 llliquidity Exposure Regression

In the second regression model, of which the full equation is shown below, the alphas
generated from the first model are regressed on the fund-specific variables, using the IEF-
variable to pinpoint if funds with more illiquid underlying holdings produce higher alpha.
Step 2: “Illiquidity Exposure Factor Model

aj,q = Bo+Brer TERj 4 +Bigr1EFj g+ Brna-In TNAj 4 +ﬂF,0W~Flow£§’ +BuomMOM; g+ €j 4
(10)
Table 4 shows the key results of the second regression model. Two different

regressions are performed to nuance the discussion and further validate the findings. The

[EF factor, highlighted in bold, demonstrates a positive effect of illiquidity in a fund’s holdings

on that same quarter's alpha in both cases. 15

15 Robustness tests, using the Hausman test, showed strong evidence of heteroskedasticity in the funds' alpha
values. This prompted the use of Eicker-Huber-White standard errors (robust standard errors) to account for
the potential bias of the models that may otherwise occur. These are clustered on a fund-specific level.
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Regression # (1) (2)
Dependent variable Alpha Alpha
LogTNA -2.68e-05 1.41e-05
(6.27e-05) (9.46e-06)
ER 0.0134 0.00712**
(0.0126) (0.00303)
Relative Flow 0.000628*** 0.000525%**
(0.000228) (0.000176)
IEF 1.547*** 1.381***
(0.126) (0.114)
Momentum 3.73e-05 0.000759**
(0.000508) (0.000370)
Constant 0.000663 5.09e-05
(0.00143) (0.000240)
Adjusted R"2 0.4271 0.3447
Observations 1107 1107
Quarter fixed effects Yes Yes
Funds fixed effect Yes No
Table 3

Regression 1, in this second model, provide evidence of how, on average, a certain
fund’s alpha in a specific quarter would be positively affected by an increase in its IEF and
fund flows. It considers the average effect of the independent variable across all funds in a
particular quarter and is controlled for the quarter-fixed and the fund-fixed effects.

Regression 2 meanwhile, which is solely controlled for time-fixed effect, thus isolating
the impact of the independent variable on differences in alpha between funds within a given
quarter. Consequently, if one fund has higher illiquidity than another fund in a quarter, it on
average also has a higher alpha.

Across the board, our results demonstrate that the Illiquidity exposure factor has
highly significant and positive explanatory power on the sampled mutual funds alphas. This
applies at a 1 percent level for all regressions. Thus, the stated null hypothesis for the first
research question is rejected at the 1 percent significance level for these specific funds
during 2019Q1 to 2022Q4. Continuing, the positive explanatory power also gives guidance
to the second question and alludes to the existence of a liquidity premium.

The control variables were used to control for the effects of exogenous factors that
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may be affecting the relationship between the IEF and alpha.1® This ensured that the
relationship of the illiquidity exposure factor is not confounded by other factors and
substantiated the results and findings.

The adjusted R?, which explains how well the model fits towards the dependent
variable, is also presented in Table 4. Between 34,47% to 42,71% of the variance in the
dependent alphas is explained by the variance in the independent variables. This indicates
that the models explain a moderate amount of variation in the dependent variable. Several
factors could contribute to the unexplained variance with some possible sources being
measurement errors, fund manager skill, luck or exogenous factors.

Overall, the results suggest that both illiquidity and fund flows have had positive
significant effects on quarterly Swedish mutual fund alpha during the research period. These
factors' effects on alpha are highly robust, as they are significant when controlling for both
fund-fixed and quarterly fixed effects, as well as when the model solely controls for quarterly

fixed effects.

16 Relative flow is shown to be highly significant and contributes to positive returns for the mutual funds in all
cases. The Expense Ratio was positive when only controlling for time-fixed effects. Momentum had some
significant explanatory power in the same cases as ER. This suggests that past performance may have some

predictive power for future alpha. Total Net Assets were never found to be significant.
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6. Extensions and Robustness
To verify the reliability of the results above, additional research was undertaken
using the constructed dataset. First, we examine how lagged illiquidity in a fund's current
holdings going into a new quarter might impact that quarter's alpha. Thereafter we evaluate
if the initial findings still hold when separating the larger and smaller funds of the sample.
6.1 Lagged Illiquidity
To examine the lagged illiquidity exposure factor, we alter the previously used

regression model from earlier to instead utilize a lagged illiquidity exposure factor.

L d IEF Y _, Holding amount in sharej; o * Illiquidity; ;4
agge Ja = Total Net Assets; 4

(11)

The lagged illiquidity exposure factor is constructed by examining the same holdings
as before (the holdings of a fund going into a quarter) but instead measuring their illiquidity
in the quarter that just passed by. LE., instead of utilizing the illiquidity of held shares going
into Q1 2019 to explain alpha for that same quarter, we utilize the illiquidity of those shares
in the past quarter, which in this case would be Q4 2018. Thus, if a fund’s holdings going
into a quarter are known their past illiquidity will be used to calculate the fund’s lagged
illiquidity and to help predict the fund’s alpha in the upcoming period.

In the new regression, found on the following page, lagged IEF is also found to be
highly significant with a positive effect on mutual fund alpha, when controlling for both
time-fixed and fund-fixed effects. This highlights that a fund that goes into a new quarter
with shares that have been highly illiquid in the past quarter on average experiences higher
alpha. This holds significance even though the alphas are adjusted for market liquidity, as
the influence of systematic liquidity on individual shares is controlled for. It can be noted
however that the correlation between lagged illiquidity and alpha is much weaker than
current illiquidity, indicating a weaker relation to alpha compared to the original IEF-

variable (Appendix Table 10).
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Regression # 3) (4)
Dependent variable Alpha Alpha
LogTNA -1.52e-05 1.35e-05
(6.64e-05) (8.97e-06)
ER 0.0139 0.00838***
(0.0126) (0.00289)
Relative Flow 0.000656*** 0.000557%**
(0.000228) (0.000179)
IEF
Lagged IEF 0.872%** 0.773%**
(0.188) (0.182)
Momentum -0.000183 0.000617*
(0.000484) (0.000358)
Constant 0.000359 3.23e-05
(0.00152) (0.000226)
Adjusted R"2 0.4007 0.3202
Observations 1107 1107
Quarter fixed effects Yes Yes
Funds fixed effect Yes No
Table 5

6.2 Fund sizes extension

Furthermore, to examine if different fund sizes would alter the results, regressions
are conducted on funds grouped by the highest and lowest 50t percentile TNA:s. Utilizing
this approach it should be possible to observe if the illiquidity exposure factor is only valid
for small funds or their larger counterparts.

The results, demonstrated in Table 6 and Table 7, once again showed a positive and
significant effect of both the IEF and the lagged IEF towards fund alpha, holding true for

both the larger and the smaller funds in the sample.
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Regression with IEF TNA >50thpctl TNA >50thpctl TNA <50th pctl TNA <50th pctl
Dependent variable Alpha Alpha Alpha Alpha
LogTNA 0.000139 -2.92e-05 -5.65e-05 4.52e-07
(0.000163) (2.30e-05) (8.48¢-05) (1.37e-05)
ER -0.00159 0.00515 0.0326* 0.00760*
(0.00966) (0.00324) (0.0191) (0.00446)
Relative Flow -7.16e-05 0.000127 0.000805*** 0.000624***
(0.000389) (0.000328) (0.000229) (0.000176)
IEF 2,175%** 1.962%** 1.423%** 1.234***
(0.114) (0.137) (0.112) (0.0785)
Momentum 0.000664 0.00141** -0.000788 0.000482
(0.000711) (0.000604) (0.000723) (0.000474)
Constant -0.00299 0.00116** 0.000910 0.000287
(0.00376) (0.000524) (0.00196) (0.000319)
Adjusted R"2 0.4757 0.4198 0.4292 0.3227
Observations 554 554 546 546
Quarter fixed effects Yes Yes Yes Yes
Funds fixed effect Yes No Yes No
Table 6
Regression with LaggedIEF TNA >50thpctl  TNA>50th pctl  TNA <50t pctl TNA <50t pctl
Dependent variable Alpha Alpha Alpha Alpha
LogTNA 0.000146 -2.74e-05 -3.75e-05 1.25e-06
(0.000184) (2.52¢-05) (9.10e-05) (1.40e-05)
ER -0.00186 0.00620** 0.0339* 0.00913**
(0.00978) (0.00310) (0.0192) (0.00445)
Relative Flow -5.38e-05 0.000151 0.000835*** 0.000654***
(0.000396) (0.000335) (0.000230) (0.000183)
Lagged IEF 1.839%* 1.743%* 0.764*** 0.619%*x
(0.237) (0.184) (0.209) (0.184)
Momentum 0.000520 0.00129** -0.00111 0.000210
(0.000646) (0.000550) (0.000688) (0.000477)
Constant -0.00315 0.00110* 0 0.000217
(0.00426) (0.000566) (0) (0.000323)
Adjusted R"2 0.4581 0.4034 0.3986 0.2933
Observations 554 554 546 546
Quarter fixed effects Yes Yes Yes Yes
Funds fixed effect Yes No Yes No

Table 7
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7. Discussions
7.1 Discussions of the results

As demonstrated in our second-step regression, the coefficient of the IEF-factor is
positive and highly significant at the 1 percent significance level for both regressions. This
leads to a rejection of the paper’s stated null hypothesis, answering the first research
question with the implication that the illiquidity exposure, measuring average underlying
illiquidity in Swedish mutual funds’ portfolios, has had a positive effect on their alpha
generation during the researched time period. It is of high interest that this is true despite
controlling for systematic liquidity by including time-fixed effects and fund-fixed effects. As
shown by the first regression in the second model, see Table 4, a higher underlying illiquidity
in a fund’s shareholdings would on average imply a higher alpha for a certain fund in a
certain quarter. Furthermore, the second regression shows that the funds with higher
underlying illiquidity are also on average more likely to achieve higher alphas than their
counterparts with lower underlying illiquidity in their holdings.

As previously mentioned, the effect of illiquidity on returns is a well debated subject,
with some more recent papers proclaiming that old research with arguments for higher
returns in illiquid shares could be wrong, as their method is flawed with skewed results
(Cakici and Zaremba, 2017) or that it rather is the case in certain samples that more liquid
shares experience higher returns than their illiquid counterparts (Foran et al.,, 2014). Even
though we have not directly measured how illiquidity affects share performance, it has been
determined that the illiquidity exposure of Swedish funds through their shareholdings does
in fact have a significant and positive explanatory power towards the mutual funds’ alphas,
their factor risk-adjusted returns net of costs. In extension, the interpretation of the
demonstrated regressions seems to support previous research from Amihud (2002) and
Hameed et al. (2015), as our findings speak towards the fact that illiquidity is positively
priced in to Swedish equities, indicating an existence of a liquidity premium in these equities
that, all else equal, leads to higher expected returns in the more illiquid shares. Furthermore,
the results confirm the relevance of share-specific illiquidity in a portfolio manager's
allocation strategy and the fact that it should be considered in investment decisions
regarding both opportunities and risks among shares and mutual funds.

Looking at the extended regressions, the results from Table 5 indicate that if the
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shares a fund holds going into a new quarter have had relatively high illiquidity in the past
quarter, it on average experiences a higher alpha in the new quarter compared to its more
liquid counterparts. This points towards the possibility of formulating a trading strategy
based on funds' holdings and those holdings' past illiquidity. By swiftly calculating past
quarterly illiquidity, investing in the funds with a higher illiquidity exposure factor, and
shorting the more liquid funds it may have existed arbitrage opportunities. While that
sounds rather unlikely, it would have been the case during the researched approximately 4-
year time period, in which risk taking in the stock market was rewarded.1”

Furthermore, the method of this papers allows us to shed further light on the earlier
mentioned criticism against the existence of a liquidity premium, a premium in the prices of
liquid shares that imply higher returns in illiquid shares due to the liquidity risk taken by the
investor. Focusing on the more recent arguments against the presence of higher returns in
illiquid shares, that state that the findings of earlier papers are skewed by the methods
applied, as the phenomena is solely driven by the fact that the samples do not deal with the
effect of micro and small-cap shares (Cakici and Zaremba, 2017). The authors argue in their
criticism that outside of the small and micro-cap universe, there is virtually no effect of
higher returns in illiquid shares that is observable. Although with our results, utilizing the
two-step procedure, the Small Minus Big factor of the Fama and French five-factor model
should control for this potential effect. As the alphas generated from the first model are
returns non-explainable by the Fama and French factors, in which the Small Minus Big factor
is included as a proxy for a portfolio that is long small shares and short the largest
counterparts. Furthermore, when separate regressions were conducted on the lowest 50t
percentile of fund TNA:s and on the highest 50t percentile of fund TNA:s the effect of IEF
and lagged IEF was still significant and positive towards fund alpha.18

These findings should provide some nuance to the criticism against the existence of a

17 'This risk-rewarding period could also explain why the total expense ratio also was associated with higher
returns. As explained in the literature review, more expensive funds have previously been found to be more
aggressive in general (Chordia, 1996).

18 [t can be noted that the dataset includes small funds with as little as SEK 0,2m in TNA up to large institutional
funds with a TNA of SEK 9.9bn. The median fund TNA is SEK 4.53 bn, which was the basis of the grouping
between the large and small funds in the extended results.
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return premium in illiquid shares. In our model, the illiquidity effect of each share within a
fund portfolio is also weighted and its influence is thus dependent on that share's weight of
the total portfolio TNA. Thus, our findings imply that illiquid holdings in Swedish mutual
funds have arole to play even when we solely examine the larger funds, which are funds that
in general can't invest in illiquid small or micro-cap shares. With these factors in mind, we
consider Cakici and Zaremba’s (2017) claims at least partly countered. Illiquidity is by these
results indicated to be of relevant influence to mutual fund returns within the whole
spectrum of investments, not only in that of small funds with a focus on small-cap shares or
in the larger funds with a broader portfolio focus.

To further discuss the results, we know that the alpha of a factor model applied on
mutual fund returns is often seen as either managerial skill or mere luck. Although, the
positive effect of the illiquidity exposure factor towards the factor risk adjusted returns net
of costs imply that this alpha is partly explained by funds exposure to illiquid holdings,
consequently by fund managers taking liquidity risks. It could thus be the case that mor
skilled managers tend to invest in less liquid shares, although the method and the results of
this papers are not comprehensive enough to fully support this finding. Furthermore, there
is still plenty of deviations in the alpha that could not be explained by the fund-specific
independent variables of the second-step regression model as the adjusted R? of the first
regression in the second step, as seen is Table 4, was 42.7%.

It is also important to note, especially concerning the mutual fund risks associated
with illiquid holdings, that the results do not concern the effects of the actual realized results,
but rather the potential market values of the funds. For example, if the funds tried to liquidate
all their illiquid holdings it would most probably be at a lower price than current market
prices of the shares as the winding down would affect the overall selling price (Jarrow and
Subramanian, 2001). It can be argued however that the total expense ratio should account
for this by its inclusion of transaction costs, but the exact magnitude of this is still difficult to
assess. Further research could expand and see if the illiquidity effect towards fund alpha is
still of relevance after accounting for the eventual transaction costs of selling illiquid
holdings.

To conclude the discussion, even though the results imply that the illiquidity exposure

factor has had a positive effect on the mutual fund alpha of Swedish funds with a domestic

32



focus in their investments, it should not be forgotten that open-ended mutual funds always
need to be able to provide liquid claims and that low liquidity is a real risk. A fund increasing
its weigh of underlying holdings towards illiquid shares does also need to manage its risk of
outflows and take into account that the spread between unrealized returns and realized has
been found to be larger in illiquid shares price (Jarrow and Subramanian, 2001). Due to the
risk of redemptions and outflows, it can be theoretically argued that illiquid holdings’ impact
on alpha has a positive but decreasing utility curve in real-life scenarios for fund managers
since a portfolio with solely very illiquid holdings would not be able to feasibly sell all its
holdings at current market prices if all investors’ claims would need to be instantly met. An

unlikely scenario, but a potential one that fund managers need to consider.

7.2 Limitations of data and method
As previously alluded to, liquidity can be measured in several ways, for example by

the implementation of a bid-ask spread instead of the ratio between absolute return and
volume. The outcome could potentially be different depending on the calculation and further
robustness tests with different illiquidity measures would have improved the validity of the
of this paper’s findings.

Furthermore, market-adjusted excess returns may be explained by several other
factors besides Fama and French five-factor variables. Hence, results may vary depending on
how many and how relevant factors one chooses to include in the initial model that produces
the alpha of returns used in the second model. We do also acknowledge that the method is
new and an extension of previous methods within the field, which exposes the paper to risks
in terms of insignificant results but also the opportunity for interesting new findings on what
factors influence Swedish mutual fund returns.

As Swedish equity mutual funds are the basis of the research, with an 80% threshold,
this opens for funds that have shares in their portfolio that are listed on foreign exchanges,
eventually biasing the results as these shares are not included in the measure of fund
illiquidity. Conducting the same research on US-based equity mutual funds should give a
larger sample of funds only having portfolios with US-listed shares. This would be a potential
way to diminish this bias and a recommendation for future research.

Due to the data availability and changes in reporting standards at Finansinspektionen,

we unfortunately only have data available for holdings at the end Q4 2018 (representing
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holdings during Q1 2019) until the end of Q4 2022. The inclusion of the fund flow control
variable also removes the last as the coming period’s TNA is required to calculate this. This
shortens the analyzed time span to 16 quarters, several of which represent the turbulent
market period during the covid crisis. Although, with 104 unique funds over many quarters,

the fund-quarter sample of observations that form this paper’s results are 1 107.
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8. Conclusion
Against the background of the presented results, we conclude that the illiquidity

exposure factor has a significant and positive effect on Swedish-focused mutual funds alpha,
their market-adjusted returns net of costs. Answering this paper’s first research question,
implying that illiquidity in a fund’s holdings, both trailing and current, help mutual fund
managers to create alpha and should thus be a factor of great consideration in investment
decisions. The findings are found to be true for mutual funds with higher and lower total net
assets while controlling for time-fixed and fund-fixed effects. Although not directly
measuring it, the results by extension point towards the existence of a liquidity premium
among listed shares as mutual funds statistically were shown to be affected by it.

Additionally, the results indicate that illiquidity can be of use to evaluate fund
manager skill and raises the question regarding how much alpha is generated by taking
liquidity risk rather than actual alpha-generating stock-picking skills. It could be the case
that more skilled managers tend to invest in less liquid shares, but the results are not
comprehensive enough to conclude this. This also sheds some light on the importance of
illiquidity in underlying shareholdings in the evaluation of fund performance, which
strengthens the need for this variable to be valued higher in further research and perhaps
more easily accessed among data suppliers such as Morningstar or Finansinspektionen. The
findings of this paper should be evaluated with more and different time periods and in
different stock markets to validate the robustness across several samples.

Further addressing the potential of future research in this novel field, we believe that
it would be of interest for new papers to use the illiquidity exposure factors of funds to
analyze whether the underlying equities are affected by the fragility of their investors. This
extension could be similar to research on corporate bonds that examine how fragile funds
affect the volatility of their underlying bonds (Jiang et al, 2022).

This paper could also be replicated and expanded upon with equity data on foreign
holdings or alternatively done on totally different markets. If more frequent data were to be
obtained, for example on monthly mutual fund holdings, the findings could potentially be
significantly stronger as the number of observations from the second regressions would
increase immensely. This would also serve as a robustness test for the findings of this paper.
Furthermore, as this paper did not utilize the bid-ask-spread as the measure of share-specific
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illiquidity, testing for further robustness of the findings by applying the same method but
with the bid-ask-spread or other measures of illiquidity would be of great interest.

Lastly, the time period of this study could be lengthened assuming that the data from
the old Finansinspektionen reporting standards could be reconciled with the newer
observations. The study could also be duplicated in the future, covering a longer time period,

to strengthen the findings and examine if they hold true over a longer time frame.
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10. Appendix
10.1 Fama and French Market Factors

Asset Pricing Factors (Fama and French, 2015)

Market Factor Name Abbreviation Explanation

Excess Market Return Mktrf The excess return of the market over the risk-free rate. It
represents the overall market risk. In this case OMXSGI.

Size (Small minus big) SMB Difference in returns between small cap and large cap stocks.

Value (High minus low) HML Difference in returns between high book-to-market (value)
and low book-to-market (growth) stocks.

Profitability RMW Difference in returns between robust and weak operating

profitability stocks. This is defined by operating profitability
minus interest expenses divided by book equity.

Investment CMA Difference in returns between high investment and low
investment stocks by defined by the rate of growth of total
assets.

Table 8

10.2 Summary statistics Factor Regression variables

VARIABLES N mean sd min max
RMW 1064 0.000175 0.00360 -0.0118 0.0158
SMB 1064 3.86e-06 0.00414 -0.0183 0.0146
HML 1064 -4.72e-05 0.00717 -0.0257 0.0343
Yield 1064 -1.17e-06 1.65e-05 -2.00e-05 5.87e-05
OMXSGI (Mktrf) 1064 0.000427 0.0133 -0.111 0.0727
ExcessReturn 94921 0.0003125 0.0135393 -0.1438655 0.0841939
Number of funds 104

Table 9
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10.3 Beta/Factor exposure first regression

VARIABLES N mean sd min max
_b_OMXSGI 1107 0.920 0.155 -0.128 1.518
_b_CMA 1107 -0.308 0.586 -3.438 0.794
_b_RMW 1107 -0.115 0.396 -2.695 0.998
_b_SMB 1107 0.246 0.359 -1.979 2.072
_b_HML 1107 0.0733 0.397 -1.151 3.171
Alpha 1107 2.42e-05 0.000678 -0.00549 0.00226
Table 10

10.4 Correlation matrixes
Fama and French Five-Factor Model 1 variables matrix

Variables ExcessReturn OMXSGI CMA RMW SMB HML

ExcessReturn 1.000

OMXSGI 0.863 1.000

CMA -0.343 -0.316 1.000

RMW 0.233 0.352 0.010 1.000

SMB -0.151 -0.290 -0.021 -0.599 1.000

HML -0.278 -0.273 0.861 0.016 0.000 1.000
Table 11

Fama and French Five-Factor Model 2 variables matrix

Variables alpha logTNA ER RelativeFlow IEF  LaggedIEF Momentum

Alpha 1.000

logTNA 0.025 1.000

ER 0.061 -0.076 1.000

RelativeFlow 0.179 -0.148 -0.089 1.000

IEF 0.195 -0.052 0.075 0.020 1.000

LaggedIEF 0.102 -0.040 0.054 0.013 0.447 1.000

Momentum 0.230 0.075 0.035 0.070 0.055 0.059 1.000
Table 12
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10.5 Sample of funds

SE0000356065 HANDELSBANKEN SVENSKA SMABOLAG (A1 SEK)
SE0000428336 DIDNER and GERGE AKTIEFOND
SE0000429789 CARNEGIE SVERIGEFOND A

SE0000432775 OHMAN SMABOLAGSFOND A

SE0000432809 OHMAN SWEDEN MICRO CAP A
SE0000433278 SEB ASSET MANAGEMENT STIFTELSE SVERIGE
SE0000434201 SEB ASTMGMT.SVERIGE SMABOLAG CHANCE RISK
SE0000524407 NORDEA INST AKTIEF SVERIGE UTD
SE0000529992 STOREBRAND SVERIGE A SEK

SE0000537771 SWEDBANK ROBUR SVERIGEFOND MEGA
SE0000540593 FOLKSAM LO SVERIGE

SE0000540619 FOLKSAM LO VASTFONDEN

SE0000577272 CELINA SVERIGE HALLBART BETA A
SE0000577322 CELINA SVERIGE AKTIV SUSTAINABILITY
SE0000577330 CELINA SMABOLAGSFOND

SE0000577389 SEB SVERIGEFOND SMABOLAG A
SE0000582025 HANDELSBANKEN SVERIGEFOND INDEX
SE0000582033 HANDELSBANKEN SVERIGE TEMA (A1 SEK)
SE0000602294 SWEDBANK ROBUR EXPORTFOND
SE0000602302 SWEDBANK ROBUR SMABOLAGSFOND SVERIGE A
SE0000708950 SWEDBANK HUMANFOND

SE0000709016 SWEDBANK ROBUR TRANSITION SWEDEN
SE0000735789 AKTIE-ANSVAR SVERIGE A

SE0000739195 AMF SVERIGE PN

SE0000740698 LANNEBO SMABOLAG SEK

SE0000775298 SEB ASSET MANAGEMENT SVERIGE
SE0000810814 SKANDIA FONDER AB SF SMABOLAG SVERIGE
SE0000810913 SKANDIA FONDER AB SF SVERIGE
SE0000813917 ENTER SVERIGE A

SE0000813925 ENTER SVERIGE HALLBAR TILLVAXT A
SE0000837221 LANSFORSAKRINGAR SVERIGE VISION A
SE0000837239 LANSFORSAKRINGAR SMBL SVG VIS A
SE0000837338 LANSFORSAKRINGAR FASTIGHETSFOND A
SE0000893307 QUESADA SVERIGE DEAD - Merged:9513N2
SE0000924649 AKTIESPARARNA TOPP SVERIGE HALLBAR
SE0000984197 SEB SVERIGE EXPANDERAD

SE0000996233 SWEDBANK ROBUR SVERIGE A
SE0001015348 SPILTAN AKTIEFOND STABIL

SE0001015355 SPILTAN SMABOLAGSFOND

SE0001114695 INDECAP GUIDE SVERIGE A

SE0001185000 AMF SMABOLAG PN

SE0001463449 OHMAN ETISK INDEX SVERIGE A
SE0001466368 HANDELSBANKEN SVERIGE INDEX CRITERIA
SE0001696857 SEB HALLBARHETSFOND SVERIGE INDEX A
SE0001718388 AVANZA ZERO

SE0001938788 SPILTAN AKTIEFOND DALARNA
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SE0002096545 ENTER SELECT A

SE0002098442 CARNEIGE SPIN-OFF A

SE0002229641 HUMLE SVERIGEFOND

SE0002469353 NORDIC EQUITIES SWEDEN

SE0002566349 SPILTAN AKTIEFOND SMALAND
SE0002591016 NORDEA SVERIGE PASSIV ICKE-UTD
SE0002593673 SEB SVERIGE INDEXNARA A

SE0002656611 LANSFORSAKRINGAR SVERIGE INDEX
SE0002699421 DIDGER and.GERGE SMABOLAG
SE0002756973 NORDNET INDEXFOND SVERIGE
SE0003116730 IKC FONDER SVERIGE

SE0003462126 LANNEBO SVERIGE HALLBAR B
SE0003495654 SCIENTIA FUND MANAGEMENT AB SVERIGE
SE0003653302 NORDEA SMABOLAGSFOND SVERIGE
SE0003788587 HANDELSBANKEN SVERIGE 100 INDEX CRITERIA
SE0004296515 CARNEGIE FASTIGHETSFOND NORDEN A
SE0004392025 CARNEGIE SMABOLAGSFOND A
SE0004636447 PRIOR NILSSON SVERIGE AKTIV A
SE0005065521 SKANDIA SVERIGE EXPONERING
SE0005189537 PRIOR NILSSON REALINVEST A
SE0005281953 OHMAN SVERIGE A

SE0005849833 SWEDISH SUSTAINABLE LEADERS A
SE0005965639 HANDELSBANKEN SVERIGE SELEKTIV (A1 SEK)
SE0006426219 NORDIC CROSS BULL

SE0006453536 SIMPLICITY SVERIGE

SE0006600243 IKC FASTIGHETSFOND A

SE0006852232 SHE INVEST SWEDEN

SE0007074075 SWEDBANK ROBUR ACCESS SVERIGE
SE0007413398 ENTER SMABOLAGSFOND A

SE0007704804 CARNEGIE ALL CAP A

SE0008092399 FOND NAVIGATOR 0-100 AKTIEALLOKERING
SE0008130033 INDECAP GUIDE AVKASTNINGSFOND A
SE0008321780 AKTIESPARARNA DIREKTAVKASTNING A
SE0008964407 STOREBRAND SVERIGE PLUS A SEK
SE0008992069 CLIENS SMABOLAG A

SE0009161540 SIMPLICITY SMABOLAG SVERIGE A
SE0010049213 OHMAN MARKNAD SVERIGE A
SE0010323634 PLUS MIKROBOLAG SVERIGE INDEX
SE0010323642 PLUS SMBOLAG SVERIGE INDEX
SE0010441337 INDECAP GUIDE Q30 A

SE0010547943 SKANDIA SVERIGE HALLBAR

SE0011415256 AKTIESPARARNA SMABOLAG EDGE
SE0012853828 CICERO SVERIGE A

SE0013121522 SWEDBANK ROBUR ACCESS EDGE SWEDEN A
SE0013646791 HIGHLIGHT SVERIGE

SE0013668183 ODIN SMALL CAP C (SEK)

SE0014808382 STOREBRAND SVERIGE SMABOLAG PLUS A SEK
SE0014956850 AVANZA SVERIGE

SE0014958187 FE SMABOLAG SVERIGE A
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SE0014991535

PLUS ALLABOLAG SVERIGE INDEX

SE0015243258 SIMPLICITY FASTIGHETER A
SE0016609275 INDECAP GUIDE SVERIGE OFFENSIV C
SE0016609663 LANNEBO FASTIGHETSFOND A SEK
SE0016798805 PLUS FASTIGHETER SVERIGE INDEX
SE0016828792 PLUS TEKNOLOGI SVERIGE INDEX
SE0016828800 PLUS HALSOVARD SVERIGE INDEX
SE0017084296 AVANZA FASTIGHET BY NORHAMMAR
SE0017616261 CATELLA FASTIGHETSFOND SYSTEMATISK A
Table 13
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