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1. Introduction

Investing in illiquid assets has one main benefit, the liquidity premium. For long term investors, such as
Pensions funds this is a good opportunity to make extra returns. On the other hand, short term investors
can’t take advantage of the liquidity premium because the costs for this premium are bigger than the
benefits. With my research, | try to give advice to Pension Funds and long term investors on whether it is
feasible to take advantage of the liquidity premium in the Spanish and Italian and German stock
exchange. More specifically, | choose Italy and Spain because both countries were affected by the crisis
and | want to check what happens to the liquidity and liquidity premium in such periods. Also | choose
the German stock exchange because it is one of the biggest stock exchanges in Europe and there are big
liquidity differences between stocks.

Liquidity premium appears for many reasons. Firstly, assets that have higher trading costs are expected
to have higher liquidity premium (liquidity level premium). Secondly, the higher correlation asset returns
have with market liquidity shocks, the higher liquidity premium they have (liquidity risk premium).
Consequently, long term investors will usually put more weight in illiquid assets in order to take
advantage of the liquidity premium. The problem arises when the value of these assets drops
dramatically because of liquidity shocks. In that case, the portfolio becomes unbalanced because liquid
assets have to be sold in order to finance spending requirements. Liquidity premium can be found in the
stock market, in corporate bond markets, in treasury and government agency bonds and in alternative
investments?.

The first part of my thesis deals with the theoretical framework of liquidity premium. I first explain why
a long term investor should invest in illiquid assets if | assume risk neutral investors. This has to do with
the liquidity level premium. Next, | relax the assumption of risk neutrality and | add liquidity risk. As
every kind of risk needs to be compensated, for the same reason liquidity risk should be compensated.
After that, | describe the illiquidity sources. These are: participation costs, transaction costs, asymmetric
information, imperfect competition, funding constraints and inventory and search costs. Moreover, |
describe the liquidity measures. These can be categorized in two ways. The first way is to divide them in
high frequency and low frequency measures. High frequency measures are the ones which need
intraday data and are difficult to be calculated because they need big computational power, while low
frequency data are the ones which need daily data and thus are easier to be calculated. The other way
of dividing the measures is in measures of price reversal, measures of price impact and measures of
trading activity. Measures of price reversal calculate the cost of buying and selling immediately an asset.
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Measures of price impact calculate how much a trade will move the price and measures of trading
activity are based on the idea that investors will only trade if the value of their information exceeds
transaction costs. This section closes with the empirical evidence of liquidity premium. In general a lot of
empirical has been done for the US. The researchers find significant results for both liquidity level
premium and liquidity risk premium. However, not a lot of research has been done for Europe. This is
the reason why | focus on European markets.

The next section describes the data and the measures that | used in order to conduct my research.
Specifically, | employed daily data from Datastream from 1/1/1999 to 1/3/2015 and | conducted my
research for the Madrid stock exchange, the Milan stock exchange and the German stock exchange. The
measures that | used were Zero return trading days’ measure and Roll’s measure. With these measures |
calculated firstly the monthly liquidity level of every stock, secondly the monthly market liquidity level
and finally the liquidity risk beta of every individual stock.

The next three sections are all organized in a similar way. Every year, | sort my stocks in liquidity level
and liquidity risk and form portfolios first on liquidity level, then on liquidity risk and finally on liquidity
level and risk together. After creating the portfolios, | calculate their returns for the following 12 months
in order to check if there is a liquidity premium. For both measures and all three countries, | find a
liquidity level premium which is in no case statistically significant. Furthermore, there does not seem to
be a liquidity risk premium and in some cases even, low liquidity risk stocks seem to perform better than
high liquidity risk portfolios. Also, when liquidity level and liquidity risk are examined together, they
produce similar results. Finally, | check what happens to the liquidity level of high liquidity risk and low
liquidity risk portfolios during the financial crisis in order to show that not all liquid assets or illiquid
assets behave the same.

The final part of my thesis shows my regressions. | apply the Fama-Macbeth methodology in order to
check if liquidity level and liquidity risk affect the returns of stocks. The results confirm my previous
analysis as there are some indications of liquidity level premium in all three countries but the results are
not statistically significant. On the other hand, low liquidity risk stocks seem to perform better than high
liquidity risk stocks and in some cases the results are statistically significant.

| finish my thesis with a short conclusion.
2. Theoretical framework

Risk neutral investors

In this section, | start by assuming that there is no liquidity risk which means that transaction costs
remain constant and | also assume that investors are risk neutral. | assume that we have N assets with
percentage transaction costs ¢, i=1,...,N. First | take the case where all investors have the same
investment horizon. Amihud and Medelson(1986) assume that the investor will liquidate his investment
with probability u and so the expected investment horizon is 1/u. Beber, Driessen and Tuijp(2012)
assume a fixed investment horizon h. Due to the fact that all investors are risk-neutral, they demand the
same expected net return which is equal to the return from an investment in the risk free asset.
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Therefore, expected gross returns increase linearly with transaction costs and are: E(Ri)) =R¢+ pci=r + G

where E(R)) is the expected return of asset i and R is the risk free rate. c; is the liquidity premium but in



reality it is just a compensation for transaction costs. However, if an investor has a longer horizon than
the typical investor, then he will generate extra return.

Now | consider the case where we have investors with increasing horizons hy = 1/y;...., h=1/y; If the
investors face no borrowing constraints, then the investor with the longest investment horizon will have

1
the lowest transaction costs hj=1/y; and so will buy all the assets and will have: E(R)) = Re+ pci=r+ Py

Again the extra return is just a compensation for transaction costs.

Finally, | take the case where all investors face strict borrowing constraints. Amihud and
Medelson(1986) conclude that in this case, short term investors hold liquid assets while long term
investors hold illiquid assets. This implies that: illiquid assets have higher expected returns, net of
transaction costs compared to liquid assets. Otherwise, long term investors would buy liquid assets.
Finally due to risk neutrality, liquid assets have the same expected return as the risk free asset and so
illiquid assets have higher expected returns compared to the risk free asset. All these can be explained in
a numerical example. Let’s assume that we have two assets with transaction costs c1=1% and c,=5% and
two investors with investment horizons h;=1 year and h,=10 years. The risk free rate is ri=2%. For the
liguid asset the net expected return is 2% and so the gross expected return is 2%+1%*1=3%. For long
term investors who hold the liquid asset, the net expected return is 3%-1%/10=2.9% per year.
Therefore, in order to have intensives to buy the illiquid assets, long term investors need a net expected
return of at least 2.9% per year and so the gross expected return should be at least 2.9% +5%/10=3.4%.
The liquidity premium is 0.9% while the rest 0.5% is the compensation for the transaction costs. From
the above we conclude that the liquidity premium depends negatively on the horizon of short term
investors, positively on the horizon of long term investors and finally positively on the transaction costs
of liquid assets. Finally, the transaction costs of illiquid assets affect the gross expected return of illiquid
assets but not the net expected returns.

Risk averse investors and liquidity risk

In this subsection | add both market risk and liquidity risk and | relax the assumption of risk neutrality.
Liquidity risk has to do with the fact that transaction costs c; can change through time. Acharya and
Pedersen (2005) extend the CAPM and add a liquidity risk factor. They assume that investors have a one
month investment horizon. Their model is :

E(R;) = Ry + E(c;) + M{Cov(R, Ryy) — Cov(Ry, c) — Cov(cy, Ry) + Cov(cy, )}

where E(ci) is the expected transaction costs for asset i and it is the liquidity level premium, R, is the
market return, cm is the transaction costs for the market portfolio and as mentioned investment horizon
is h=1. The model can be explained as following: In the risk factor, Cov(R;, Rm) is the CAPM beta,
Cov(Rj,cm) is usually negative and therefore it means that when market transaction costs increase, the
assets’ returns decrease and so investors should be compensated for this kind of risk. Also, investors
accept lower expected returns if the stock performs well in times of market illiquidity. Cov(ci,Rm) is also
usually negative and it means that when market returns decrease, assets’ transaction costs increase and
so net returns of assets decrease and therefore investors demand compensation. Also it means that
investors are willing to accept lower returns if a stock is liquid when the market goes down. Finally,
Cov(ci,cm) means that when the market’s transaction costs increase, then also the assets’ transaction
costs increase which lowers the net returns. Investors demand extra returns for a stock that becomes
illiquid when market liquidity also drops.



However this model makes a strong assumprion that all investors have a one month investment horizon.
If we assume that investors have h months investment horizon then the model changes to:

E(R;)= Ry + %EI:C(:I + A{Cov(R;,R,,) — Cov(Ry, c;y) — Cov(cy, Ry) + Cov(cy, )}

which is very similar to the previous model. In this model every investor holds the market portfolio.
However long term investors will overweight illiquid assets with high liquidity risk premiums and so
expected returns will change. Beber, Driessen and Tuijp(2012) extend this model: First they make some
assumptions: 1) Investors have different investment horizons hi,...,h;jand do not rebalance their
positions. 2) Transaction costs are stochastic and i.i.d. They conclude that short term investors only
trade liquid assets due to big transaction costs on illiquid assets. This leads to different optimal
portfolios for short term and long term investors which are different from the market portfolio. 3) No
borrowing constraints. Let’s assume that we have two investors with horizons h; and h; with h,>h; and
two assets with transaction costs ¢ for the liquid asset and ¢ for the illiquid asset. For the liquid asset
the expected return is :
. + , 1 .
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where y is the risk aversion level of each investor. The model is very similar to the Acharya and Pedersen
(2005) model if we assume that hi=h,=1. The expected liquidity premium reflects the holding period of
the average investor.

The expected return for the illiquid asset if the two assets have no correlation is:
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The first term is the compensation for the transaction costs. The second term is the market and liquidity
risk premium. The third term is a segmentation risk premium. This means that only long term investors
share this risk and as a result they demand more compensation.

If the two assets are correlated then:
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which is the coefficient of regressing the illiquid asset’s returns to the liquid asset’s returns.

In summary, expected returns are affected by illiquidity in 3 different ways: 1) Expected liquidity
premium. This depends on the transaction costs on liquid assets, on the horizon of long term investors,
on the horizon of short term investors and the correlation between the returns of liquid and illiquid
assets. 2) Liquidity risk. This depends on the covariance between assets’ returns and market illiquidity,
the covariance between assets’ illiquidity and market’s illiquidity and the covariance between assets’
illiquidity and market’s returns. Finally it depends on the risk aversion level of investors. 3)
Segmentation effects. If only long term investors hold illiquid assets, then there is imperfect risk sharing
and so long term investors demand compensation. Finally, in countries that we do not have data to
measure liquidity premium we can make some assumptions based on these models. For example, in
markets where investors are more risk averse the liquidity risk premium will be higher.

Illiquidity sources

In this subsection, | try to find the illiquidity sources in order to find the reasons of illiquidity existence.
These are: participation costs, transaction costs, asymmetric information, imperfect competition,
funding constraints and inventory and search costs. Then, | present the different measures of liquidity
which can be categorized in high frequency and low frequency measures or in measures of price
reversal, measures of price impact and measures of trading activity.

Participation costs: In the perfect market benchmark, participants can have access to the entire
population of buyers. However, participants in the stock exchange face many costs. They have to buy
membership for the stock exchange or trading infrastructure and they always have to have capital
available and they have to monitor market movements.

Transaction costs: These costs occur when participants execute transactions. These costs drive a wedge
between the buying and the selling price of the asset. These costs include brokerage commissions,
exchange fees, transaction taxes. However, in big stock exchanges these costs tend to decrease due to
modern technology and due to competition between stock exchanges.

Asymmetric information: In the perfect market benchmark all agents have the same information about
the risky assets. However, in the real world agents have different information about stock payoffs
because they have different sources of information. As a consequence, the agents who have less
information will be willing to sell an asset in a high price and buy it in a lower price in order to protect
themselves from wrong decisions. This leads to big bid ask spreads.

Imperfect competition: In the perfect market benchmark investors are not able to influence prices. This
applies to big markets. However, in other smaller markets, like over the counter markets, agents can use
their power of size and information and influence prices.

Funding constraints: Investors often borrow money in order to buy some assets or borrow an asset in
order to short sell it. However they are not always able to borrow the amount that they want because
lenders are afraid that they will not receive their money back and as a result can’t fully fund their
position and therefore the bid-ask spread increases.



Inventory and search costs: In small markets dealers trade on their own account and they provide
liquidity to investors. If these dealers did not exist, investors would have to spend time and money to
find the counterparty to execute their transaction. Moreover, sometimes there is no counterparty and
so dealers become the counterparty themselves and so they face price risk. As a result, they charge fees.
Usually this fee is the bid ask spread which means that dealers buy the asset cheap and sell it expensive
in order to make profit. In big markets, investors do not face these problems and so bid ask spreads are
lower.

Liquidity measures

Literature has many measures of liquidity. These measures are divided in two big categories. The first
category is measures that use intraday trade and quote data. These measures are called high frequency
measures. Even though there are some papers who deal with high frequency data, literature faces great
difficulty in trying to compute these measures of liquidity because global intraday data is both very large
and growing exponentially over time. Computer power is also growing and so maybe in the future it will
be less difficult and expensive to compute these measures. The second category of measures is low
frequency measures which are measures who use daily or monthly data. These proxies have become
very popular in the recent literature and their advantage is that they save a lot of computational power.

Moreover these liquidity proxies can be divided in three other categories. The first category is measures
of price reversal. These measures are called y measures and are based on the idea that trades in illiquid
markets should generate transitory deviations between price and fundamental value. In other words,
price reversal is the cost of buying and selling immediately an asset. The more illiquid a market is, the
bigger this cost is. The second category is measures of price impact. These measures show how much
the price of a stock moves as a result of a trade. The more illiquid a market is, the more the price of
stocks change as a result of a big transaction. These measures can be constructed by comparing volume
and absolute returns and are very important for institutional investors because they trade large orders
and as a result they move the price. The third category of liquidity measures is measures related to
trading activity. These measures are based on the idea that an investor will trade only if the value of his
information exceeds transaction costs. Therefore, a security with high transaction costs will have less
frequent moves than a security with low transaction costs.

Examples of y measures:

-Roll measure (1984): This measure is a low-frequency measure. Roll makes two assumptions. First he
assumes that all assets are traded in internationally efficient markets and secondly he assumes that the
probability distribution of observed price changes is stationary at least for short intervals. If the markets
are efficient then if unanticipated information is received by market participants then the price will
change but there will be no dependence in successive price changes. However, negative serial
dependence in prices is expected when a market maker is involved in the transactions. The reason is the
following: Let’s assume that all transactions are made with one market maker. Then, bid-ask spread
remains constant over time. Let’s also assume that it is equally like to make a sell or a buy. If in time t-1
the purchase was a sell, then the possible path if no information arrives is:
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If the purchase in time t-1 was a buy, then a similar opposite pattern would happen. In general, if the t-1
transaction is a buy (sell), then the next change can not be positive(negative) and also two successive
price increases(decreases) are not possible. The combined joint distribution of successive price changes
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the average absolute value of the price change when the price does change and yet no information has
arrived. The effective spread can be calculated bt finding the covariance between successive price
changes Cov(Apt, Apwa)=1/8(-s%-s?)=-s?/4 . Harris (1990) derives statistical properties of this measure and
shows that its small-sample bias can be large. Hasbrouck (2009) derives a Bayesian Gibbs estimator,
which is in the spirit of Roll (1984) but can estimate bid-ask spread even if the covariance of successive
price changes is positive.

-Bid-ask spread: This measure is a high frequency measure. As explained above, bid-ask spread is the
difference between the buying and the selling price of the asset. It can be found in different forms.
These are effective spread, quoted spread and realized spread. Realized spread is the difference

between average bids and offers over a period of time. Quoted spread is the difference between a
market maker’s bid and ask prices. In general the most direct estimate of transaction costs is the spread
plus the commission. However, obtaining continuously quoted bid-ask spreads is very difficult even
though the information available increases through time.

- Pastor and Stambaugh measure (2003): This is a low frequency measure. It is the coefficient of a
regression of the return on an asset on volume of trading in the asset the previous day, signed with the
direction of previous day’s return (positive or negative). The formula is the following:

réa+1t= it + Pinliar + Vie SigN(réae) * Uige+ €igere, d=1,.....,.0

where r is the return of asset i on day d on month t, réqt=rigt- rmdt Where mis the market and uiq, is
the dollar volume of stock | on day d on month t. The basic idea is similar to Roll’s measure. If an asset is
illiquid then the sign of the return in day d of asset i will be the opposite from the sign of the same asset
the next day because of the price reversal. Therefore y should be negative and large if the asset is
illiquid.

Examples of measures of price impact:

-Kyle (1985) measure : This is a high frequency measure. In Kyle’s model, the prices depend linearly on
the size of the order.p(x)=po+Ax where po is the price of the asset before the order and x is the size of



the order. The idea is that if A is big then it means that the transaction can move the price a lot and so
the asset is illiquid.
-Dubofsky and Groth measure (1984) : Aminvest measure is a low frequency measure. It is the volume of
trades aggregated over twenty days divided by the sum of absolute values of returns during these days.
-Amihud measure (2002). This is also a low frequency measure.
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where Djy is the number of days for which data are available for stock i in yeary, Riyq is the return
on stock i on day d of year y and VOLDyq is the respective daily volume in euros. It is very similar to the
Aminvest measure. High price impact means high absolute return per unit of volume and so this means
that illiquidity is low value of the Aminvest measure and high value of the Amihud measure.
-Glosten and Harris (1998) measure: This is a high frequency measure. They calculate transaction costs
by regressing price changes on trade direction and signed order flow. They manage to measure the
constant and variable part of both price reversal and price impact of a trade. Sadka(2006) extends this
model by using more data that include not only transactions but also quotes.

Examples of measures related to trading activity:

-Lesmond, Ogden and Trzcinka (1999) measure. This measure is a low frequency measure and it is based
on the idea that securities with high transaction costs will have less frequent moves. Therefore, if a
security is illiquid, it will have a lot of zero return trading days.

-Easley, Kiefer and O’Hara (1997) probability of informed trading (PIN) measure: This is a high frequency
measure. The idea is that markets consist of informed and uninformed traders. Easly and al make the
assumption that uninformed traders will buy or sell with the same probability .On the other hand,
informed traders will buy or sell according to their information. Therefore, if the market consists of
informed traders, it means that a buy will follow a buy and a sell will follow a sell because there is
relevant information but if the market consists of uninformed traders, a buy will follow a sell and vice
versa. The appearance of informed traders drives liquidity up.

-Trading volume divided by market capitalization.

-Bhushan (1994) measure is the inverse of trading volume. In general measures of trading activity use
turnover, trade size, trade frequency, and number of non-trading days.

There is big discussion in the literature about which measure is the best to measure illiquidity. To begin
with, estimating measures of price reversal is easier than estimating measures of price impact because
the former need data only on returns. On the other hand, measures of price impact need also data of
trading activity. Secondly, measures of price impact can’t explain causal effect of volume on prices. For
example, if we have good news for a stock, then investors will want to drive prices up and this will cause
trading volume to increase. Even if there is causal effect of volume on prices, the researcher must find
the signed trades of liquidity demanders. A way to accomplish this is to find the identity of the traders.
Despite all the difficulties in estimating measures of price impact, Vayanos and Wang find one crucial
advantage over measures of price reversal. Both measures capture participation costs, transaction costs
and funding constraints but measures of price impact also capture assymetric information, imperfect
competition and search costs.

Goyenko, Holden and Trzcinka (2009) try to find the best liquidity proxies. They use NYSE data from
1993 to 2005 and assume that high frequency measures are the best estimates of illiquidity and then
they find correlations with low frequency measures in order to conclude that out of the famous liquidity



proxies proportion of days with zero returns is the best. Finally, Hasbrouck (2009) uses NYSE data from
1926 to 2006, makes the same assumption and finds that the Amihud measure is the best low frequency
measure.

Expected liquidity premium in the stock exchange

In this section, | describe the existence of liquidity premium in the stock markets. More specifically, |
first describe the existence of liquidity level premium, then the existence of liquidity risk premium and
finally, | take the case of the financial crisis. The literature is very big and so it is very difficult to present
all the empirical work that has been done.

Amihud and Mendelson (1986) use monthly data of NYSE from 1961 to 1980. They sort stocks in
portfolios according to quoted bid ask spreads and market betas and then regress portfolios on these
characteristics. They find that average portfolio risk-adjusted returns increase with their bid-ask spread
but the slope is decreasing. They also find that the monthly mean excess return between the two
extreme spread groups is 0,857% when estimated by OLS and 0,681% when estimated by GLS.
Additionally, they show that illiquidity can explain part of the small firm effect. They include size in their
regressions and they show that higher returns of small stocks can be largely explained by the stocks’
higher bid ask spreads. Brennan and Subrahmanyam (1996) measure illiquidity by using A. They divide
trading costs in a fixed and variable component and they use intraday data. They also control for size
and book-to-market. They find that illiquidity leads to lower returns. This can be explained by a
correlation between spread and a risk factor that is not in captured in the Fama French model. Acharya
and Pedersen (2005) measure illiquidity by using Amihud’s measure as a proxy. They construct 25
portfolios based on illiquidity for the period 1964-1999 for US equities and they find liquidity premium
of 4,5% per year on the most illiquid portfolios compared to the most liquid. Ben-Rephael, Kadan, and
Wohl (2010) also use Amihud’s measure a proxy for illiquidity and they run cross-sectional regressions of
NYSE stocks of expected returns on illiquidity. They find that illiquidity effects have declined from 1964-
1974 to 1997-2008 and in the latter period the effects are not significant. Ibbotson, Chen, Kim, Wu
(2012) use turnover as a measure of illiquidity and construct a portfolio with long position in illiquid
stocks and short position in liquid stocks. They find an outperformance of 3,73% per year compared to
the Cahart four factor benchmark.

All these papers mentioned so far control for risk using the CAPM or a multifactor model. However this
is not the ideal way to find differences in expected returns between liquid and illiquid stocks. The ideal
way is to find stocks with identical cash flows that only differ in liquidity. One such example is restricted
stocks. Restricted stocks are stocks that because of regulatory reasons are not allowed to trade in the
stock exchange. However, the same companies also issue public traded stocks. Therefore, their price
and so also their returns should be equal. However, Silber (1991) finds that restricted stocks are priced
on average 35% below public traded stocks of the same company. Consequently, due to the fact that
cash flows are identical, restricted stocks which are more illiquid have better returns.

Liquidity risk premium in the stock exchange
As explained before, illiquidity varies over time and should possibly be priced as a risk factor. Amihud
(2002) examines how time variation of illiquidity affects stock returns. Market illiquidity is computed as
the average of the illiquidity of all stocks using Amihud’s measure. He finds that when illiquidity of the
market increases, then the returns of the stocks are low. Moreover, he finds that the next year returns
are high which has to do with the positive effect of illiquidity on expected returns. To sum up, he finds
that movements in market illiquidity affect stock returns which is consistent with the idea that illiquidity
should be priced as risk factor. Pastor and Stambaugh (2003) try to test if stocks with high liquidity risk
have higher expected returns after controlling for other risk factors. They compute aggregate liquidity as
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the average of Pastor and Stambough measure of illiquidity of all stocks. They find that stocks with high
liquidity risk have higher expected returns than stocks with low liquidity risk. More specifically, stocks in
the highest liquidity risk decile outperform stocks in the lowest decile 7,5% annually, controlling for the
Carhart four factors. Acharya and Pedersen (2005) try to measure both expected liquidity premium and
liquidity risk premium. They derive a theoretical model that shows that liquidity risk affects expected
returns through three covariances: between stock’s return and market liquidity, between stock’s
liquidity and market return and between stock’s liquidity and market liquidity. They use Amihud'’s
measure of illiquidity and they find that all three covariances of the model affect the liquidity risk
premium. Finally, they find a liquidity risk premium of 1,1% per year. Ben-Rephael, Kadan, and Wohl
(2012) use data for NADSAQ and NYSE stocks up to 2011. They construct portfolios by sorting stocks on
liquidity beta. After controlling for the Carhart four factors they find that for NADSAQ stocks high
liquidity beta stocks outperform low liquidity beta stocks by 4.2% per year. Korajczyk and Sadka (2008)
use NYSE data from 1983 to 2005, construct eight measures of illiquidity and divide liquidity shocks to
those that affect all liquidity measures and to those that affect individual measures. They find that when
using across-measures liquidity shocks, high liquidity risk portfolios have an excess 0.52% risk premium
per month compared to low liquidity risk portfolios.

Expected liquidity premium and liquidity risk premium during periods of
crisis

Lou and Sadka (2011) highlight the difference between liquidity level and liquidity risk and show that the
latter is a better predictor of performance during a crisis. They use NYSE/AMEX-listed common stocks
and measure illiquidity be using the Amihud proxy. Specifically, they find that during the financial and
liquidity crisis of 2008-2009 stocks with high liquidity betas underperformed stocks with low liquidity
beta as measured before the crisis. On the other hand, they find that stocks with different historical
levels of liquidity did not experience different returns after controlling for liquidity risk.
Fong, Noe ,Tice(2009) find that stocks with high book-to-market have lower liquidity. Based on this
Acharya,Amihud, and Bharath (2013) construct two portfolios with the one having low book-to-market
stocks and the other high book-to-market stocks. They find that in normal times, illiquidity shocks affect
both portfolios similarly. On the other hand, in periods of crisis the low book-to-market portfolio is
affected less. They conclude that maybe the HML premium is in reality a liquidity risk premium.

3. Data and Measures

In this section, | first describe the data and the measures of illiquidity that | use for my analysis. Then, in
the next sections, | explore the existence of liquidity level and liquidity risk premium. The countries used
in my data are Spain, Italy and Germany. More specifically, my sample consists of 1221 Frankfurt stock
exchange listed common stocks, 554 Milan stock exchange listed common stocks and 298 Madrid stock
exchange listed common stocks that could be found in Datastream from 1/1/1999 to 1/3/2015. For the
market returns | use the MSCl index for all three countries. For the risk free rate | use the 3month
Euribor rate.

| use two measures in order to find the liquidity level of each stock. For both measures, | use daily data
in order to calculate monthly illiquidity. The first measure is the sum of zero return trading days per
month. If a stock has a lot of zero return trading days in a month then it is considered illiquid. For this
measure | use the total return index(RI) from which | calculate simple returns. The second measure is
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Roll’'s measure. This measure calculates the effective spread and it is given by the formula

5= EX”'-'L Cov(AF,.AF ) \yhere S is the effective spread and Ap is the price change. For this
measure | use the price index(P) because the total return index is appropriate only for calculating
returns and not price differences. Note that higher value of Roll’'s measure means higher illiquidity.
Moreover, using the same measures, | calculate the market liquidity level for each month which is useful
in order to calculate the liquidity risk of each stock later. To accomplish that, | first drop for each month
all the stocks which have missing values and all the stocks that have zero returns for the whole month. |
do that because | noticed in my data that whenever a stock stops trading it is shown as it has zero
returns for the rest of the time and stable market capitalization. After that, | sum the market
capitalization of all stocks left and then | find the weight of each stock in the total market capitalization.
The next step is to multiply each stocks illiquidity with its weight and then | sum them in order to find
the market illiquidity. Unfortunately, the two measures used are not so much correlated in all three
countries which means either that at least one of the two measures is not so good or that the measures
capture different aspects of illiquidity. Figures 1-3 show the market liquidity of each country as
measured by both measures, tables 1-3 show A.the time series correlation between the two measures
of market illiquidity and B. the cross sectional correlation between the two measures across stocks. In
the cases of Italy and Spain, Roll’'s measure seems more apporpriate to measure market liquidity as it
seems that liquidity dropped during the dot.com bubble and the financial crisis of 2008. On the other
hand, zero return trading days’ measure shows that through time illiquidity decreases because stocks
are more often traded compared to the past. Finally for Germany there is no clear indication of which
measure is considered better for market liquidity.

As far as the liquidity risk of each stock is concerned, it is calculated through a time series regression of
monthly stock excess returns on the monthly market excess returns and the market liquidity as
calculated by the two measures: Ri-Rti=ai+Bi(Rmt-Ret) + B Lmt + €it (1)where Ri+-Rs: is the excess return
of stock i at time t, Rm-R¢¢is the market excess return at time t, Lm+ is the market liquidity level and €;is
the error term. For these regressions, | use only stocks who have at least 10 observations. The
coefficient on the market excess return is the market beta of each stock and the coefficient on the
market liquidity level measures the liquidity risk of each stock and is referred as liquidity beta. A highly
negative liquidity beta of a stock means that if illiquidity of the market increases, then returns of this
stock decrease a lot and as a result this stock has high liquidity risk. For the same reason, a liquidity beta
close to zero means low liquidity risk. Finally, a positive liquidity beta means that an increase in
illiquidity means increase in the stock returns and thus this stock can be used as a liquidity hedge.

4. Liquidity level premium

In this section, | am trying to find if there is any evidence of liquidity level premium in the Madrid, Milan
and Frankfurt stock exchange. However, the results are not significant.

| start my analysis by constructing portfolios on liquidity level for each country. More specifically, at the
beginning of each year and for each measure, | sort my stocks on liquidity level and construct four
equally weighted portfolios for Spain, four for Italy and eight for Germany. After | construct my equally
weighted portfolios, | calculate the returns of these portfolios for the next twelve months. My rebalance
is annual which means that | repeat this procedure every year. Figures 4-6 report for each country the
yearly returns of the market portfolio, the portfolio with the most liquid stocks and the portfolio with
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the most illiquid stocks while tables 4-6 report the average yearly return and standard deviation of the
returns of these portfolios.

Results: To begin with, | assume that liquid portfolios do not have a liquidity level premium and
therefore the liquidity level premium is defined as the difference in returns between the most illiquid
portfolio and the most liquid portfolio. In the Spanish market, both measures give a liquidity level
premium of 1.1% per year. However the results are not statistically significant. Moreover, based on
figure 4, the premium seems to exist until 2007 but then it decreases. In the Italian case in contrast, the
two measures show different results. More specifically Zero return trading days’ measure gives a
liquidity level premium of 3.7% on average per year while Roll’s measure only 0.7% on average per year.
Similar to the case of Spain however the results are not statistically significant. In addition, during the
financial crisis the two measures give different results. Finally, as in the other two countries, in
Germany’s case, the liquidity level premium which is 3.2% on average per year for Zero return trading
days’ measure and 0.3% for Roll’s measure, is also not statistically significant.

5. Liquidity risk premium

The next step of my analysis is to find whether there is liquidity risk premium in the stock markets that |
explore but the results are as in the case of liquidity level not so promising.

In order to find if there is a liquidity risk premium in the three stock exchanges that | examine, |
construct portfolios sorted on liquidity risk for each country. In order to form portfolios sorted on
liquidity risk | follow a similar procedure as before. Firstly | sort portfolios on liquidity risk for the first
month of each year in order to construct my equally weighted portfolios and then | find the returns of
these portfolios for the next 12 months. Except for the high and low liquidity risk portfolios, | also
construct a portfolio which hedges against liquidity risk. This portfolio consists of all the stocks with
positive liquidity betas. Finally, | rebalance every year. The reason that the portfolios do not remain the
same for the whole duration of my analysis is that every year some companies stop trading and some
others start trading. Otherwise the portfolios would remain constant as the liquidity beta is only
calculated once using data from the whole period. As before, for Spain and Italy, | construct four
portfolios per year while for Germany | construct eight portfolios per year. Figures 7-9 report for each
country the yearly returns of the market portfolio, the high liquidity risk portfolio, the low liquidity risk
portfolio and the liquidity risk hedge portfolio while tables 7-9 report the average yearly return and
standard deviation of these portfolios.

Results: For the Spanish market case, both measures show that in good periods high liquidity risk
portfolios perform better than low liquidity risk portfolios and even better than positive liquidity beta
portfolios. On the other hand, in bad periods, the exactly opposite happens. This makes sence as the
more negative the liquidity betas, the higher returns the stocks should have in periods of illiquidity
decrease and the opposite. Also the standard deviation of low liquidity portfolios is lower than the
standard deviation of both high liquidity risk and positive liquidity beta portfolios. However, in general
there seems not to be a liquidity risk premium as on average low liquidity risk portfolios perform better
than high liquidity risk portfolios. Maybe this has to do with the fact that my sample has two periods of
crisis , the dot.com crisis and the financial crisis of 2008. For the Italian market, the case is different.
High liquidity beta and positive liquidity beta portfolios are more risky than low liquidity beta portfolios
as measured by zero return trading days’ measure. In bad periods, risky portfolios perform worse than
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less risky portfolios and even worse than liquidity hedge portfolios. However in good periods this is not
always the case. In total again there is no sign of liquidity risk premium. Roll’s measure shows much
different results. Low liquidity beta portfolios seem more risky than the two other portfolios which
implies that liquidity beta as measured by Roll’s measure can’t predict the liquidity risk. Also there is no
evidence that high liquidity beta portfolios perform better in good periods and worse in bad periods.
Finally positive liquidity beta portfolios perform worse than low liquidity risk portfolios in good periods
and better in bad periods especially after 2004, which is consistent with the theory. In the German
occasion, both measures show that low liquidity beta portfolios are indeed the least risky investments.
Also, positive liquidity beta portfolios have lower return on average than low liquidity beta portfolios
which makes sense as the former portfolios are used for liquidity hedging and so they are more
attractive and so have lower returns. However, high liquidity risk portfolios with both measures seem to
perform worse than the other portfolios and even have negative returns on average. Especially for zero
return trading days’ measure this is statistically significant in the 1% confidence level.

6. Double sorting

In order to proceed further with my analysis, | want to check if all liquid assets and all illiquid assets
behave the same during a crisis in order to check if the drop in liquidity is comparable for these
portfolios.

For this reason, | construct for each country four portfolios, the first has the liquid and high liquidity risk
stocks, the second the liquid and low liquidity risk stocks, the third the illiquid and high liquidity risk
stocks and the fourth the illiquid and low liquidity risk stocks. The portfolios are formed independently
by each variable. For each portfolio, | calculate the average monthly liquidity level during the period of
financial crisis. | assume that the period of financial crisis was from August 2008 until September 2009.
Figures 10-12 plot the results. The zero return trading days’ measure shows that the liquidity decreases
during the financial crisis but the magnitude of the decrease is larger in high liquidity risk stocks. On the
other hand, Roll’s measure shows different results. In all three countries the liquidity of both portfolios
drops compared to August 2008. However, the liquidity of low liquidity risk portfolios drops more than
the liquidity of high liquidity risk portfolios and as a result probably Roll’s measure is not appropriate to
calculate liquidity risk.

My next step is to find the performance of these portfolios for the whole period from 1999 to 2015 in
order to check if there are differences in performance from the case that liquidity level and liquidity risk
are examined separately. The procedure that | follow is similar to before. Firstly, | sort portfolios on
liquidity level and liquidity risk for the first month of each year in order to construct my equally
weighted portfolios. For each country | form the four portfolios mentioned before and | don’t take into
consideration stocks with positive liquidity beta because they are few and | assume that they will not
influence my sample. Then, | find each portfolio’s performance for the next 12 months. Figures 13-15
report for each country the yearly returns of the four portfolios while tables 10-12 report the average
yearly return and standard deviation of these portfolios.

Results: For the Spanish market, zero return trading days’ measure shows that less liquid portfolios
perform on average better than more liquid portfolios which is consistent with the previous findings. As
far as liquidity risk is concerned, there is no clear pattern but high liquidity risk portfolios do not seem
more risky compared to the low liquidity risk portfolios. Roll’s measure shows that high liquidity risk
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portfolios are indeed more risky than low liquidity risk portfolios. Also high liquidity risk portfolios
perform better in good times and worse in bad times than low liquidity risk portfolios. On the other
hand high liquidity level portfolios seem to perform worse than high liquidity level portfolios which is
different than when | examined the liquidity level individually. The pattern is clear especially after the
financial crisis which was also the case before. As far as the Italian market is concerned, zero return
days’ measure shows that on average low liquidity level portfolios perform better than high liquidity
level portfolios. Moreover high liquidity risk portfolios are indeed more risky than low liquidity risk
portfolios. However within high liquidity risk portfolios, returns seem to depend on liquidity level. Roll’s
measure on the other hand, as when liquidity level was examined individually seems not to affect too
much the returns of the portfolios. Also liquidity risk level does not seem to affect the performance of
the portfolios. Moreover, high liquidity risk portfolios as measured by Roll’s measure do not seem to be
also in reality more risky. Finally, in the German case, both measures show similar results. High liquidity
risk portfolios are indeed more risky than low liquidity risk portfolios. Moreover, consistent with the
previous findings, high liquidity risk portfolios perform worse than low liquidity risk portfolios. However,
somehow different from the previous results is the fact that Roll’s measure shows a higher premium
than zero return trading days’ measure for liquidity level. To sum up, liquidity risk seems to have more
explanatory power than liquidity level.

7. Regression analysis

My final step is to run regressions in order to In order to confirm my previous findings. The results
confirm them as expected.

In order to find the statistical significance of my findings, | apply the Fama-Macbeth methodology. More
specifically, in tables 13-15 | report the results of cross-sectional correlations of the form:

Rit—>t+= Aot + 7\1,t*Bi + A2, FILLIQ t+nit (2)
Rijt—st+i= A3t + At *Bi+ st Bit'Q +uit (3)
Rijt—st+= Ag,t + A7t*Bi+ Agt™ B + Aot *ILLIQ; ++6i ¢ (4)

where Rjt—>t+j is the is the cumulative return of stock i for the period t through t + j, ILLIQ; is the

LiQ

measure of illiquidity for stock i at time t, B~ is the liquidity beta as calculated for both measures and

Nij, Ui, Biare the error terms. After that, | find the average of each coefficient and check whether
they are statistically significant. In order to have a liquidity level premium, the ILLIQ coefficient should
be positive on average which means that the more illiquid a stock is, the higher the returns on average
for the next 12 months. Also, in order to have a liquidity risk premium, the liquidity beta coefficient
should be negative on average which means that the higher the liquidity risk is, the higher the returns of
the stocks. Moreover, | expect that in periods of liquidity drop the liquidity beta coefficient is positive
which means that low liquidity beta stocks perform better these years. For my regressions, | check for
multicollinearity by finding the correlation between market betas and liquidity beta for every regression
but | conclude that this is not an issue in my regressions.
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A.Illiquidity only B, Liquidity risk only C. liquidity and Liquidity risk

Market risk lliquidity  Constant Market risk LiquidityRisk ~ Constant Market risk Illiquidity Liquidity Risk ~ Constant

SpainZRD  Average -0.093 0.000 0.037 -0.069 0.172 0.118 -0.087 0.187 -0.002 013
tstat  -1.390 0.118 3207 -1.088 0.108 2.9% -1.258 0.119 -0.539 3326

SpainRoll  Average -0.076 0.025 0.19 -0.049 0.230 0.116 -0.051 0.24 -0.030 0.124
tstat  -1.254 0.546 3007 -0.759 1.862 2.969 -0.798 1819 -0.710 3.169

ltalyZRD  Average -0.067 0.002 0.110 -0.045 2658 0,09 -0.045 243 0.000 0.09
ttat  -1.870 0.507 2.684 -1.110 2.04 2.925 -1.201 1872 -0.087 2.566
ltalyROLL ~ Average -0.054 0.029 0.103 -0.0%3 -0.01L 0,098 -0.049 -0.009 -0.002 0.098
ttat  -1.631 0.735 2.586 -1143 -0.23 3334 -1.035 -0.206 -0.084 335
Germany ZRD Average -0.016 0.001 0.051 -0.020 1910 0.060 -0.008 1917 0.001 0.049
ttat  -0.353 0.387 0.844 -0.358 2032 1487 -0.157 2075 0.254 0877

Germany ROLL Average -0.041 0.001 0.0m -0.039 0.052 0,068 -0.039 0.052 0.002 007
ttat  -0.760 0.403 1901 -0.69% 0.154 1.864 -0.704 0.152 049 1913

Results: To begin with, the results are consistent with the summary statistics. In the Spanish market,
zero return trading days’ measure shows that there is a liquidity level premium until the period of
financial crisis but then it seems to disappear and also during the whole sample, the results are not
significant. As far as liquidity risk premium is concerned, the results are again not significant and so
investors can’t benefit from taking exposure to more liquidity risky stocks. When liquidity level and
liquidity risk are examined together, the results are similar. Finally, during the financial crisis risky stocks
in terms of both market and liquidity perform seem to perform worse than less risky stocks and also
liquidity level is not a source of extra returns. Roll’'s measure also finds insignificant coefficients for the
liquidity level regression. However, in contrast to zero return’s trading days’ measure, there is no sign of
liquidity level premium before the period of the financial crisis. Furthermore, low liquidity risk stocks
perform better than high liquidity risk stocks in the 1% significance level.

On the other hand, in Italy’s case the results from the two measures are not similar. Neither measure
shows significant results for liquidity level. The coefficients in both cases are positive but not significant.
However zero return trading days’ measure shows a statistically significant negative market beta at the
1% confidence level which means that low market beta stocks perform better than high market beta
stocks. Roll’s measure also shows negative market beta coefficient but the result is not significant. Zero
return day’s measure shows a statistically significant positive liquidity beta coefficient at the 5%
confidence level. This means that the more negative the liquidity beta and as result the more risky the
stock is, the worse it performs. Roll’s liquidity beta coefficient is not significant. Moreover, during the
financial crisis the results are different which is consistent with the graph of the change of liquidity
during the financial crisis. Also, when liquidity level and liquidity risk are examined together, they show
almost the same results as when examined separately.

Finally, the results also the German results are consistent with the results of the summary statistics.
Zero return trading days’ measure shows as in the case of Spain that there was a small liquidity level
premium until the financial crisis but the results are not statistically significant for the whole period.
Roll’'s measure also doesn’t show statistically significant results for liquidity level. As far as liquidity risk is
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concerned, zero return trading days shows that low liquidity risk stocks perform better than high
liquidity risk stocks on average at the 5% significance level. On the other hand, the results are not
statistically significant for Roll’s measure. Moreover, as in the case of Italy, during the financial crisis the
two measures have opposite liquidity risk coefficient signs which is consistent with the graphs that
depicted the comparison of liquidity change of high and low liquidity risk stocks. Finally, the results are
similar when the liquidity level and liquidity risk are examined together.

8. Conclusion

To sum up, my thesis emphasizes on the difference between liquidity level and liquidity risk. | show that
in Madrid stock exchange, Milan stock exchange and Frankfurt stock exchange there are not a lot
opportunities to gain extra returns by investing in illiquid assets or high liquidity risk assets. Therefore,
long term investors such as Pension funds can’t create a strategy that for example takes a long position
in illiquid stocks and a short position in liquid stocks and expect to profit. Moreover, | show that during
periods of crisis, stocks that have the same liquidity level do not behave in the same way. The main
limitation that | faced during my thesis was the difficulty to find data in order to construct a measure of
price impact or data for high frequency measures. As far as further research is considered, more
countries can be added to the sample. Moreover, this research can be done for the same countries but
with others liquidity measures. Furthermore, more summary statistics can be added for the created
portfolios. For example, | expect that more liquid companies will also be bigger companies. Finally,
positive liquidity beta stocks can be added to the double sorting section.
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Appendix
Figure 1.Spanish market liquidity level
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Notes: This figure plots the monthly liquidity level of the Madrid stock exchange from 1/1/1999-1/3/2015
as measured by A. Zero returns trading days and B. Roll’'s measure. Market liquidity level per month is
calculated as the weighted average of individual stocks’ liquidity level per month.
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Figure 2.Italian market liquidity level

A.Zero return trading days market illiquidity
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Notes: This figure plots the monthly liquidity level of the Milan stock exchange from 1/1/1999-1/3/2015

as measured by A. Zero returns trading days and B. Roll’'s measure. Market liquidity level per month is
calculated as the weighted average of individual stocks’ liquidity level per month.
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Figure 3.German market liquidity level

A.Zero return trading days market illiquidity
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Notes: This figure plots the monthly liquidity level of the Frankfurt stock exchange from 1/1/1999-

1/3/2015 as measured by A. Zero returns trading days and B. Roll’s measure. Market liquidity level per
month is calculated as the weighted average of individual stocks’ liquidity level per month.
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Table 1.Spanish measures correlation

A.Time series market liquidity correlation

| ZRD ROLL
ZRD 1.0000
ROLL 0.0684 1.0000

B.Cross sectional correlation across stocks

| ZRD DOLL
ZRD 1_0000
ROLL o.ooog  1.0000

Note: This table depicts A. the time series correlation between market liquidity as measured by Zero
return trading days’ measure and the market liquidity as measured by Roll’'s measure from 1/1/1999 to
1/3/2015 for Madrid Stock exchange. B. the cross sectional correlation between the two measures: for
each stock | calculate the average liquidity level for both measures and then | find the correlation between
the two measures across stocks.

Table 2.Italian measures correlation

A.Time series market liquidity correlation

ZRD ROLL
ZRD 1.0000
BOLL -0.0444 1.0000

B.Cross sectional correlation across stocks

ZRD ROLL
ZRD 1.0000
ROLL 0.0&a38 1.0000

Note: This table depicts A. the time series correlation between market liquidity as measured by Zero
return trading days’ measure and the market liquidity as measured by Roll’'s measure from 1/1/1999 to
1/3/2015 for Milan Stock exchange B. the cross sectional correlation between the two measures: for each
stock | calculate the average liquidity level for both measures and then | find the correlation between the
two measures across stocks.
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Table 3.German measures correlation

A.Time series market liquidity correlation

| ZED DOLL
ZED 1.0000
ROLL -0.221& 1.0000

B.Cross sectional correlation across stocks

| ZED BOLL
ZRD 1_0000
ROLL 0.1487 1.0000

Note: This table depicts A. the time series correlation between market liquidity as measured by Zero
return trading days’ measure and the market liquidity as measured by Roll’'s measure from 1/1/1999 to
1/3/2015 for Frankfurt Stock exchange B. the cross sectional correlation between the two measures: for
each stock | calculate the average liquidity level for both measures and then | find the correlation between
the two measures across stocks.
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Figure 4.Spanish liquidity level portfolios

Zero return trading days liquidity level portfolios
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Notes: This figure plots the yearly returns of the market portfolio the liquid portfolio and the illiquid
portfolio. At the beginning of each year, four portfolios are formed based on the liquidity level of the last
month as measured by Zero returns trading days’ measure and Roll’s measure. The liquid portfolio

contains stocks that have the lowest measure, and the illiquid portfolio are those stocks with the highest
measure.
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Figure 5.Italian liquidity level portfolios
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Notes: This figure plots the yearly returns of the market portfolio the liquid portfolio and the illiquid
portfolio. At the beginning of each year, four portfolios are formed based on the liquidity level of the last
month as measured by Zero returns trading days’ measure and Roll’s measure. The liquid portfolio
contains stocks that have the lowest measure, and the illiquid portfolio are those stocks with the highest
measure.
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Figure 6.German liquidity level portfolios
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Notes: This figure plots the yearly returns of the market portfolio the liquid portfolio and the illiquid
portfolio. At the beginning of each year, four portfolios are formed based on the liquidity level of the last
month as measured by Zero returns trading days’ measure and Roll’s measure. The liquid portfolio
contains stocks that have the lowest measure, and the illiquid portfolio are those stocks with the highest
measure.
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Table 4. Spanish summary statistics for liquidity level
portfolios

A.Zero return trading days

Variable Obs |[Mean |Std. Dev. Min |Max
Spanish market 16 |.082].256 -.408(.542
Liquid portfolios 16 [.089].256 -.381/.440
Illiquid portfolios |16 |.100/|.314 -.385/.866
B.Roll
Variable Obs [Mean Std.Dev. Min |Max
Spanish market 16 |.082 .256 -.4081.542
Liquid portfolios |16 |.092 .261 -.399.507
Tlliguid portfolio|l6 |.103 .352 -.397(1.030

Notes: This table shows the average yearly return of the market portfolio the liquid portfolio and the
illiquid portfolio. At the beginning of each year, four portfolios are formed based on the liquidity level of
the last month as measured by Zero returns trading days’ measure and Roll’s measure. The liquid portfolio

contains stocks that have the lowest measure, and the illiquid portfolio are those stocks with the highest
measure.
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Table 5. Italian summary statistics for liquidity level
portfolios

A.Zero return trading days

Variable Obs Mean |Std. Dev. Min Max
Italian market 16 |.044.259 -.5241.49¢
Liquid portfolios 16 [.0491].263 -.4531(.399
I1liquid portfolios |16 |.089|.218 -.2741.483
B.Roll
Variable Obs Mean |Std. Dev. Min Max
Italian market le |.044.259 -.5241.49¢
Liquid portfolios 16 |.053(.236 -.400/|.332
I1liquid portfolios |16 |.061|.244 -.388/.355

Notes: This table shows the average yearly return of the market portfolio the liquid portfolio and the
illiquid portfolio. At the beginning of each year, four portfolios are formed based on the liquidity level of
the last month as measured by Zero returns trading days’ measure and Roll’s measure. The liquid portfolio
contains stocks that have the lowest measure, and the illiquid portfolio are those stocks with the highest
measure.

29



Table 6. German summary statistics for liquidity level
portfolios

A.Zero return trading days

Variable Obs Mean |Std. Dev. Min Max
German market le |.108.329 -.484.591
Liquid portfolios 16 [.062.358 -.4741.764
Tlliquid portfolios |16 |.094|.216 -.346|.554
B.ROLL
Variable Obs Mean |Std. Dev. Min Max
German market le |.108/.329 -.484.591
Liquid portfolios 16 |.065/(.287 -.362(.595
ITlliquid portfolios |16 |.068/|.238 -.328|.456

Notes: This table shows the average yearly return of the market portfolio the liquid portfolio and the
illiquid portfolio. At the beginning of each year, eight portfolios are formed based on the liquidity level of
the last month as measured by Zero returns trading days’ measure and Roll’s measure. The liquid portfolio
contains stocks that have the lowest measure, and the illiquid portfolio are those stocks with the highest
measure.

30



Figure 7. Spanish liquidity risk portfolios
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Notes: This figure plots the yearly returns of the market portfolio the high liquidity risk portfolio, the low
liquidity risk portfolio and the liquidity risk hedge portfolio. At the beginning of each year, four portfolios
are formed sorted on liquidity beta as measured by Zero returns trading days’ measure and Roll’s
measure. The high liquidity risk portfolio contains stocks that have the most negative liquidity betas, the
low liquidity risk portfolio contains stocks that have the least negative liquidity betas and the liquidity risk
hdge portfolio contains stocks that have posistive liquidity betas.
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Figure 8. Italian liquidity risk portfolios
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Notes: This figure plots the yearly returns of the market portfolio the high liquidity risk portfolio, the low
liquidity risk portfolio and the liquidity risk hedge portfolio. At the beginning of each year, four portfolios
are formed sorted on liquidity beta as measured by Zero returns trading days’ measure and Roll’s
measure. The high liquidity risk portfolio contains stocks that have the most negative liquidity betas, the
low liquidity risk portfolio contains stocks that have the least negative liquidity betas and the liquidity risk
hdge portfolio contains stocks that have posistive liquidity betas.
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Figure 9. German liquidity risk portfolios
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Notes: This figure plots the yearly returns of the market portfolio the high liquidity risk portfolio, the low
liquidity risk portfolio and the liquidity risk hedge portfolio. At the beginning of each year, eight portfolios
are formed sorted on liquidity beta as measured by Zero returns trading days’ measure and Roll’s
measure. The high liquidity risk portfolio contains stocks that have the most negative liquidity betas, the
low liquidity risk portfolio contains stocks that have the least negative liquidity betas and the liquidity risk
hdge portfolio contains stocks that have posistive liquidity betas.
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Table 7. Spanish summary statistics for liquidity risk
portfolios

A.Zero return trading days

Variable Obs Mean |Std. Dev. Min Max
Spanish 16 |.082|.256 -.408.542
High risk 16 |.061/.285 -.449|.454
Low risk 16 |.074|.264 -.410/.476
Positivebe~s|lo [.071/.245 -.4141.429
B.Roll
Variable Obs Mean |Std. Dev. Min Max
Spanish 16 [.082.256 -.408(.542
High risk 16 |.059|.297 -.522.565
Low risk le [.087/.209 -.301/.429
Positivebe~s |16 |.094|.260 -.282|.657

Notes: This table shows the average yearly returns of the market portfolio the high liquidity risk portfolio,
the low liquidity risk portfolio and the liquidity risk hedge portfolio. At the beginning of each year, four
portfolios are formed sorted on liquidity beta as measured by Zero returns trading days’ measure and
Roll’s measure. The high liquidity risk portfolio contains stocks that have the most negative liquidity betas,
the low liquidity risk portfolio contains stocks that have the least negative liquidity betas and the liquidity
risk hdge portfolio contains stocks that have posistive liquidity betas.
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Table 8. Italian summary statistics for liquidity risk
portfolios

A.Zero return trading days

Variable Obs Mean |Std. Dev. [Min Max

Italian market |16 |.044|.259 -.5241.4906
High risk 16 [.005/.269 -.474.385
Low risk 16 [.048|.212 -.403/.261
Positivebe~s lo |.066].231 -.3541.401

B.Roll

Variable Obs Mean |Std. Dev. [Min Max

Italian market |16 |.044|.259 -.5241.49¢6
High risk 16 |.058/.238 -.4221.470
Low risk 16 [.063|.242 -.4001/.407
Positivebe~s 16 [.047|.234 -.378.337

Notes: This table shows the average yearly returns of the market portfolio the high liquidity risk portfolio,
the low liquidity risk portfolio and the liquidity risk hedge portfolio. At the beginning of each year, four
portfolios are formed sorted on liquidity beta as measured by Zero returns trading days’ measure and
Roll’s measure. The high liquidity risk portfolio contains stocks that have the most negative liquidity betas,
the low liquidity risk portfolio contains stocks that have the least negative liquidity betas and the liquidity
risk hdge portfolio contains stocks that have posistive liquidity betas.
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Table 9. German summary statistics for liquidity risk
portfolios

A.Zero return trading days

Variable Obs Mean |Std. Dev. Min Max
German market |lo |.108 [.329 -.4841.5912278
High risk 16 |-.140/.305 -.708/.3836874
Low risk 16 |.094 |.259 -.305/.6595767
Positivebe~s |16 |.052 |.268 -.411,.7047257
B.Roll
Variable Obs Mean |Std. Dev. Min Max
German market |16 |.108 |.329 -.484.591
High risk 16 |-.063/.316 -.519/.587
Low risk 16 [.085 |.236 -.3001/.495
Positivebe~s |16 |.035 |.265 -.399/.538

Notes: This table shows the average yearly returns of the market portfolio the high liquidity risk portfolio,
the low liquidity risk portfolio and the liquidity risk hedge portfolio. At the beginning of each year, eight
portfolios are formed sorted on liquidity beta as measured by Zero returns trading days’ measure and
Roll’s measure. The high liquidity risk portfolio contains stocks that have the most negative liquidity betas,
the low liquidity risk portfolio contains stocks that have the least negative liquidity betas and the liquidity
risk hdge portfolio contains stocks that have posistive liquidity betas.
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Figure 10. Spanish portfolios liquidity during crisis

A.Liquid portfolios
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Notes: This figure plots the monthly measure of liquidity for four portfolios formed based on liquidity
level and liquidity risk. Liquidity level is measured by using Zero return trading days’ measure and
Roll’s measure. Liquidity risk is estimated using monthly data from 1/1/1999 to 1/3/2015 by
regressing a firm's monthly excess returns on market excess returns and a market liquidity as
calculated with the same measures. Only firms with at least 10 monthly return observations to
estimate liquidity beta are included in the sample.
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Figure 11. Italian portfolios liquidity during crisis
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Notes: This figure plots the monthly measure of liquidity for four portfolios formed based on liquidity
level and liquidity risk. Liquidity level is measured by using Zero return trading days’ measure and
Roll’s measure. Liquidity risk is estimated using monthly data from 1/1/1999 to 1/3/2015 by
regressing a firm's monthly excess returns on market excess returns and a market liquidity as
calculated with the same measures. Only firms with at least 10 monthly return observations to
estimate liquidity beta are included in the sample.
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Figure 12. German portfolios liquidity during crisis
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Notes: This figure plots the monthly measure of liquidity for four portfolios formed based on liquidity level
and liquidity risk. Liquidity level is measured by using Zero return trading days’ measure and Roll’s
measure. Liquidity risk is estimated using monthly data from 1/1/1999 to 1/3/2015 by regressing a firm's
monthly excess returns on market excess returns and a market liquidity as calculated with the same
measures. Only firms with at least 10 monthly return observations to estimate liquidity beta are included
in the sample.
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Figure 13. Spanish double sorted portfolios
Spanish zero return trading days
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Notes: This figure plots the yearly returns of the high risk-high level portfolio, lowrisk-high level portfolio,
high risk-low level portfolio, low risk-low level portfolio. At the beginning of each year, four portfolios are
formed sorted on liquidity level and liquidity risk as measured by Zero returns trading days” measure and
Roll’s measure. Stocks with positive liquidty beta are not taken into consideration.
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Figure 14. Italian double sorted portfolios
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Notes: This figure plots the yearly returns of the high risk-high level portfolio, lowrisk-high level
portfolio, high risk-low level portfolio, low risk-low level portfolio. At the beginning of each year, four
portfolios are formed sorted on liquidity level and liquidity risk as measured by Zero returns trading
days’ measure and Roll’s measure. Stocks with positive liquidty beta are not taken into consideration.
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Figure 15. German double sorted portfolios

German zero return trading days

o.&
0.6
0.4 |
0.2
| |I . | I|| i,
@ A v e
-Dz Q cf‘ c‘l’l c?’ (RS At
1% b
-0.8
m H Risk-Hlevel ®mLRsk-H.ievel mH Risk-Lisvel L.REk-Llsvel
German Roll
1
0.8
0.6
04 ‘l
0.2
o als .y 1 | 1 P dIIL L
~ R
0.2 & * @F<9 é? e L n4P<p <5
i 'xl"-' ¥ cﬂi\' '\?' o '\-‘{L ~5 LN PR
_Dﬁ o o *~'C‘- ) N S S A
0.6
m H Risk-Hlevel ®mLREk-H.level mH Risk-Lievel L.REk-Lisvel

Notes: This figure plots the yearly returns of the high risk-high level portfolio, lowrisk-high level
portfolio, high risk-low level portfolio, low risk-low level portfolio. At the beginning of each year, four
portfolios are formed sorted on liquidity level and liquidity risk as measured by Zero returns trading
days’ measure and Roll’s measure. Stocks with positive liquidty beta are not taken into consideration.
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Table 10.Spanish summary statistics for double sorted

portfolios

A.Zero return trading days

Variable

HRiskHlevel
LRiskHlevel
HRiskLlevel
LRiskLlevel

Variable

HRiskHlevel
LRiskHlevel
HRiskLlevel
LRiskLlevel

Obs Mean |Std. Dev.

16
16
16
16

Obs Mean |Std. Dev.

16
16
16
16

.068
.080
.039
.058

.0501.272
.0781.247
.0881.272
.078.286
B.Roll

.308
.238
.285
.223

Min

-.432
-.363
-.323
-.364

Min

-.545
-.355
-.439
-.338

Max

.463
.438
.535
.527

Max

.553
.425
.577
.423

Notes: This table shows the average yearly returns of the high risk-high level portfolio, lowrisk-
high level portfolio, high risk-low level portfolio, low risk-low level portfolio. At the beginning of
each year, four portfolios are formed sorted on liquidity level and liquidity risk as measured by
Zero returns trading days’ measure and Roll’s measure. Stocks with positive liquidty beta are not

taken into consideration.
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Table 11. Italian summary statistics for double sorted
portfolios

A.Zero return trading days

Variable

HRiskHlevel
LRiskHlevel
HRiskLlevel
LRiskLlevel

Variable

HRiskHlevel
LRiskHlevel
HRiskLlevel
LRiskLlevel

taken into consideration.

Obs Mean |Std. Dev. [Min

16
16
16
16

Obs Mean |Std. Dev.

16
16
16
16

.045
.084
.078
.046

Notes: This table shows the average yearly returns of the high risk-high level portfolio, lowrisk-
high level portfolio, high risk-low level portfolio, low risk-low level portfolio. At the beginning of
each year, four portfolios are formed sorted on liquidity level and liquidity risk as measured by
Zero returns trading days’ measure and Roll’s measure. Stocks with positive liquidty beta are not
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.019/.285
.059.265
.055(.270
.0511/.200
B.Roll

.227
.257
.269
.230

-.482
-.485
-.399
-.371

Min

-.405
-.421
-.432
-.376

Max

.465
.352
.533
.351

Max

.352
.420
.520
.395



Table 12. German summary statistics for double sorted

portfolios

A.Zero return trading days

Variable

HRiskHlevel
LRiskHlevel
HRiskLlevel
LRiskLlevel

Variable

HRiskHlevel
LRiskHlevel
HRiskLlevel
LRiskLlevel

Obs Mean |Std. Dev. Min

16
16
16
16

-.033/.341
.084 |.310
.001 |.253
.071 |.194

B.Roll

Obs Mean |Std.

16
16
16
16

-.02
.073
.043
.090

7

.309
.238
.300
.235

Dev.

.654
.433
.448
.275

Min

.446
.293
.387
.328

Max

.563
.658
.436
.403

Max

.553
.446
.788
.652

Notes: This table shows the average yearly returns of the high risk-high level portfolio, lowrisk-high level
portfolio, high risk-low level portfolio, low risk-low level portfolio. At the beginning of each year, four
portfolios are formed sorted on liquidity level and liquidity risk as measured by Zero returns trading days’
measure and Roll’s measure. Stocks with positive liquidty beta are not taken into consideration.
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Table 13. Spanish regressions

A.llliquidity Only
ZRD Roll

Year Market risk Iiquidity Constant  R-squared Observations Year Market risk Iiquidity Constant  R-squared Observations
2000 0,135 0,024 -0,257 0,100 129 2000 0,136 -0,213 -0,135 0,065 129
2001 -0,049 0,005 0,166 0,004 138 2001 -0,021 0,068 0,137 0,001 138
2002 -0,356 0,001 0,224 0,203 139 2002 -0,345 -0,009 0,212 0,202 139
2003 -0,491 0,000 0,252 0,286 138 2003 -0,489 -0,005 0,247 0,284 138
2004 0,396 0,005 0,165 0,104 135 2004 0,373 0,207 0,194 0,099 135
2005 0,013 -0,013 0,349 0,033 123 2005 0,032 -0,099 0,289 0,005 123
2006 0,206 0,027 0,118 0,096 121 2006 0,094 0,290 0334 0,016 121
2007 0,092 0,015 0,431 0,020 120 2007 0,111 -0,077 0,381 0,011 120
2008 -0,272 -0,005 -0,038 0,146 127 2008 -0,256 -0,017 -0,057 0,137 127
2009 -0,374 -0,007 -0,128 0,223 134 2009 -0,316 -0,013 -0,182 0,190 134
2010 0,149 -0,015 0,094 0,099 127 2010 0,214 -0,204 0,020 0,067 127
2011 -0,146 -0,014 0,123 0,029 124 2011 -0,065 0,013 0,038 0,005 124
2012 -0,410 -0,014 0,084 0,181 124 2012 -0,322 0,040 -0,025 0,143 124
2013 -0,378 -0,018 0,279 0,108 122 2013 -0,268 -0,069 0,132 0,063 122
2014 0,162 0,016 0,191 0,022 117 2014 0,097 0,529 0314 0,018 117
2015 -0,168 -0,001 0,140 0,047 118 2015 -0,192 -0,037 0,159 0,057 118

Average -0,093 0,000 0,137 Average -0,076 0,025 0,129

ST.DEV 0,268 0,014 0,171 ST.DEV 0,243 0,185 0,171

t.stat -1,390 0,118 3,207 t.stat -1,254 0,546 3,017

Notes: This table reports the results from the cross-sectional regressions of returns on market beta and
zero return trading days’ measure of illiquidity in the one set of regressions and Roll’s measure in the

other set of regressions: Rit—>t+j= Ao,t + A1,t*Bi+ A2, *[LLIQs t+Ni . It also reports the number of
stocks per year as well as R-squared per year. For each stock, market beta is calculated from a time-
series regression on firm’s monthly excess returns on market monthly excess returns and market
illiquidity from January 1999 to February 2015. Only stocks with at least 10 observations to estimate
betas are included. llliquidity and market illiquidity are measured by using zero return trading days’
measure in the one set of regressions and Roll’'s measure in the other set of regressions. Finally this
table reports the average of the coefficient as well as the standard deviation and t-statistics.
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B.Liquidity Risk Only

Year Market risk LiquiditZer[i)sk Constant  R-squared bservations Year Market risk LiquiditRyol:sk Constant  R-squaredbservatior
2000 0,120 3318 -0,160 0,020 129 2000 0,154 0,641 -0,168 0,071 129
2001 -0,021 -9,557 0,115 0,028 138 2001 0,087 1,282 0,118 0,195 138
2002 -0,350 3,032 0,218 0,207 139 2002 -0,328 0,279 0213 0218 139
2003 -0,487 11,170 0261 0325 138 2003 -0,514 -0,275 0,246 0,296 138
2004 0,367 -3,228 0,208 0,102 135 2004 0,347 -0,280 0,207 0,104 135
2005 0,048 -3,407 0,267 0,005 123 2005 0,019 -0,320 0,265 0,021 123
2006 0,113 0,050 0,304 0,010 121 2006 0,123 0,142 0310 0,013 121
2007 0,187 -13,530 0,310 0,035 120 2007 0,306 1,015 0317 0,103 120
2008 -0,257 8,959 -0,044 0,194 127 2008 -0,241 0,240 -0,052 0,148 127
2009 -0,341 3,248 -0,159 0,229 134 2009 -0,304 0,791 -0,124 0,383 134
2010 0,236 0,126 -0,020 0,052 127 2010 0,211 -0,425 0,038 0,078 127
2011 -0,063 1,724 0,039 0,009 124 2011 -0,062 0,297 0,061 0,027 124
2012 -0,327 2,950 -0,007 0,158 124 2012 -0,331 -0,028 -0,017 0,139 124
2013 -0,279 1,799 0,142 0,067 122 2013 -0,208 0,238 0,108 0,084 122
2014 0,156 -6,908 0,237 0,034 117 2014 0,161 0,211 0,266 0,013 117
2015 -0,214 3,003 0,175 0,064 118 2015 -0,210 -0,128 0,151 0,063 118

Average -0,069 0,172 0,118 Average -0,049 0,230 0,116
ST.DEV 0,255 6,342 0,157 ST.DEV 0,260 0,494 0,157
t.stat -1,088 0,108 2,995 t.stat -0,759 1,862 2,969

Notes: This table reports the results from the cross-sectional regressions of returns on market beta and
liquidity beta: Rit—st+j= Azt + A2t *Bi+ Ast* BiM'® +Ui. It also reports the number of stocks per year
as well as R-squared per year. For each stock, market beta and liquidity beta are calculated from a time-
series regression on firm’s monthly excess returns on market monthly excess returns and market
liquidity from January 1999 to February 2015. Only stocks with at least 10 observations to estimate
betas are included. Market illiquidity is measured by using zero return trading days’ measure in the one
set of regressions and Roll’s measure in the other set of regressions. Finally, this table reports the
average of each coefficient as well as the standard deviation and t-statistics.
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C. Illiquidity and Liquidity Risk

Year  Marketrisk Liquidity risk ZF:I[Tiquidity Constant Observations -squared
2000 0,129 3,882 0,024 -0,248 129 0,106
2001 -0,037 -9,703 -0,006 0,146 138 0,031
2002 -0,358 3,154 0,002 0,230 139 0,208
2003 -0,480 11,290 0,001 0,251 138 0,326
2004 0,395 -3,382 0,005 0,162 135 0,106
2005 0,015 -4,075 -0,013 0,345 123 0,037
2006 0,205 0,776 0,027 0,119 121 0,096
2007 0,167 12,310 -0,011 0,359 120 0,04
2008 -0,270 9,260 -0,007  -0,021 127 0,2
2009 -0,370 3,228 -0,007  -0,124 134 0,239
2010 0,144 -1,167 -0,016 0,096 127 0,099
2011 -0,140 1,784 -0,014 0,121 124 0,034
2012 -0,410 2,667 -0,014 0,089 124 0,198
2013 -0,389 1,394 -0,018 0,288 122 0,111
2014 0,225 -6,833 0,016 0,138 117 0,051
2015 -0,220 3,030 -0,001 0,183 118 0,065
Average -0,087 0,187 -0,002 0,133
ST.DEV 0,277 6,282 0,014 0,160
t.stat -1,258 0,119 -0,539 3,326

Notes: This table reports the results from the cross-sectional regressions of returns on market beta, zero

ROLL

Year
2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

Average

ST.DEV
t.stat

Market risk  Liquidity risk Illiquidity

0,155

0,084

-0,323

-0,512

0,356

0,012

0,103

0,305

-0,241

-0,297

0,204

-0,061

-0,324

-0,208

0,143

-0,217

-0,051

0,257
-0,798

0,623

1,282

0,279

-0,275

-0,279

-0,320

0,129

1,013

0,230

0,788

-0,421

0,298

-0,028

0,241

0,153

-0,128

0,224

0,493
1,819

-0,206

0,063

-0,009

-0,005

0,204

-0,098

0,280

-0,066

-0,009

-0,009

-0,201

0,014

0,040

0,019

-0,454

-0,036

-0,030

0,167
-0,710

Constant Observations

-0,132

0,126

0,212

0,245

0,185

0,277

0,337

0,326

-0,051

-0,126

-0,010

0,063

-0,026

0,107

0,294

0,161

0,124

0,157
3,169

129

138

139

138

135

123

121

120

127

134

127

124

124

122

117

118

return trading days’ measure of illiquidity in the one set of regressions and Roll’s measure in the other
set of regressions and liquidity beta: Rit—st+j= Ae,t + A7t*Bi+ Agt™ Bi'Q + Aot *ILLIQ; ++Bi+. It also

reports the number of stocks per year as well as R-squared per year. For each stock, market beta and

liquidity beta are calculated from a time-series regression on firm’s monthly excess returns on market

monthly excess returns and market liquidity from January 1999 to February 2015. Only stocks with at

least 10 observations to estimate betas are included. . llliquidity and market illiquidity are measured by

using zero return trading days’ measure in the one set of regressions and Roll’s measure in the other set
of regressions. Finally, this table reports the average of each coefficient as well as the standard deviation
and t-statistics.

51

R-squared
0,114

0,195

0,22

0,296

0,107

0,024

0,018

0,104

0,149

0,384

0,098

0,027

0,143

0,084

0,022

0,068



Table 14. Italian regressions

A.llliquidity Only
ZRD Roll

Year  Marketrisk llliquidity Constant R-squared Observations Year Market risk Illiquidity Constant  R-squared Ibservation
2000 0,171 0,006 0,124 0,017 287 2000 0,145 0,157 0,181 0,019 287
2001 -0,022 0,047 0,195 0,010 322 2001 -0,032 0,059 0,239 0,008 322
2002 -0,229 0,004 -0,076 0,161 338 2002 -0,214 -0,054 -0,065 0,161 338
2003 -0,261 0,011 0,008 0,174 336 2003 -0,266 0,058 0,054 0,142 336
2004 -0,083 -0,007 0,320 0,010 325 2004 -0,021 -0,117 0,255 0,014 325
2005 -0,080 -0,007 0,351 0,008 296 2005 -0,035 -0,153 0,311 0,023 296
2006 0,104 0,012 0,127 0,013 293 2006 0,057 -0,022 0,198 0,004 293
2007 0,013 0,001 0,225 0,000 297 2007 0,016 -0,013 0,226 0,001 297
2008 -0,217 0,013 -0,054 0,149 307 2008 -0,176 -0,010 -0,065 0,094 307
2009 -0,324 0,008 -0,138 0,235 320 2009 -0,281 0,005 -0,163 0,172 320
2010 0,085 -0,013 0,197 0,022 312 2010 0,104 0,159 0,167 0,017 312
2011 -0,133 -0,014 0,190 0,026 300 2011 -0,101 -0,042 0,137 0,014 300
2012 -0,164 0,008 -0,117 0,070 301 2012 -0,153 0,195 -0,127 0,07 301
2013 -0,014 -0,005 0,023 0,004 294 2013 0,000 0,022 -0,003 0 294
2014 0,011 -0,022 0,365 0,024 282 2014 0,011 -0,074 0,321 0,002 282
2015 0,067 -0,009 0,020 0,016 275 2015 0,089 0,128 -0,025 0,011 275

Average -0,067 0,002 0,110 Average -0,054 0,019 0,103

ST.DEV 0,144 0,016 0,164 ST.DEV 0,132 0,101 0,159

t.stat -1,870 0,507 2,684 t.stat -1,631 0,735 2,586

Notes: This table reports the results from the cross-sectional regressions of returns on market beta and
zero return trading days’ measure of illiquidity in the one set of regressions and Roll’s measure in the
other set of regressions: Rit—>t+j= Ao,t + A1,t*Bi+ A2t [LLIQs t+Ni . It also reports the number of
stocks per year as well as R-squared per year. For each stock, market beta is calculated from a time-
series regression on firm’s monthly excess returns on market monthly excess returns and market
illiquidity from January 1999 to February 2015. Only stocks with at least 10 observations to estimate
betas are included. llliquidity and market illiquidity are measured by using zero return trading days’
measure in the one set of regressions and Roll’'s measure in the other set of regressions. Finally this
table reports the average of the coefficient as well as the standard deviation and t-statistics.
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B.Liquidity Risk Only

Year Market risk Liquidizttt:isk Constant R-squaredbservations Year Market risk LiquidRif\:lrisk Constant R-squared bservatior
2000 0,139 -1,226 0,176 0,016 287 2000 0,148 -0,045 0,171 0,015 287
2001 -0,037 0,603 0,230 0,003 322 2001 -0,075 0,207 0,243 0,047 322
2002 -0,221 2,427 -0,069 0,167 338 2002 -0,250 0,077 -0,053 0,156 338
2003 -0,258 4,400 0,044 0,171 336 2003 -0,284 0,035 0,059 0,138 336
2004 0,035 10,930 0,207 0,065 325 2004 0,110 -0,324 0,153 0,083 325
2005 0,102 17,330 0,190 0,129 296 2005 0,001 -0,121 0,268 0,012 296
2006 0,066 -1,504 0,188 0,005 293 2006 0,147 -0,194 0,125 0,021 293
2007 0,033 2,093 0,207 0,003 297 2007 0,016 -0,009 0,224 0,000 297
2008 -0,219 1,082 -0,031 0,127 307 2008 -0,246 0,138  -0,010 0,116 307
2009 -0,349 -0,596 -0,107 0,229 320 2009 -0,433 0,332 -0,039 0,280 320
2010 0,171 4,612 0,094 0,023 312 2010 0,171 -0,121 0,102 0,017 312
2011 -0,110 0,185 0,142 0,013 300 2011 -0,128 0,047 0,156 0,014 300
2012 -0,214 -4,637 -0,061 0,093 301 2012 -0,228 0,164  -0,055 0,085 301
2013 0,011 1,393 -0,011 0,001 294 2013 0,025 -0,146  -0,018 0,004 294
2014 0,055 4,190 0,281 0,008 282 2014 0,089 -0,174 0,256 0,012 282
2015 0,081 1,240 -0,011 0,008 275 2015 0,085 -0,039  -0,014 0,008 275

Average -0,045 2,658 0,092 Average -0,053 -0,011 0,098

ST.DEV 0,161 5,202 0,126 ST.DEV 0,186 0,170 0,118
t.stat -1,110 2,044 2,925 t.stat -1,143 -0,253 3,334

Notes: This table reports the results from the cross-sectional regressions of returns on market beta and
liquidity beta: Rit—st+j= Azt + Aat*Bi+ Ast* BiM'® +ui. It also reports the number of stocks per year
as well as R-squared per year. For each stock, market beta and liquidity beta are calculated from a time-
series regression on firm’s monthly excess returns on market monthly excess returns and market
liquidity from January 1999 to February 2015. Only stocks with at least 10 observations to estimate
betas are included. Market illiquidity is measured by using zero return trading days’ measure in the one
set of regressions and Roll’s measure in the other set of regressions. Finally, this table reports the
average of each coefficient as well as the standard deviation and t-statistics.
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C. llliquidity and Liquidity Risk

Year  Marketrisk Liquidity risk IIqui?cliJity Constant  Observations R-squared
2000 0,157 -1,414 0,007 0,135 287 0,019
2001 -0,019 0,428 0,008 0,192 322 0,011
2002 -0,211 2,309 0,004 -0,087 338 0,169
2003 -0,220 4,449 0,011 -0,022 336 0,188
2004 0,005 11,260 -0,009 0,260 325 0,074
2005 0,098 17,250 -0,001 0,197 296 0,129
2006 0,097 -0,829 0,012 0,133 293 0,013
2007 0,032 2,081 0,000 0,208 297 0,003
2008 -0,205 1,345 0,013 -0,064 307 0,151
2009 -0,328 -0,408 0,008 -0,135 320 0,235
2010 0,130 4,167 -0,012 0,157 312 0,031
2011 -0,137 -0,432 -0,014 0,194 300 0,026
2012 -0,202 -4,362 0,005 -0,080 301 0,095
2013 -0,007 0,803 -0,005 0,016 294 0,004
2014 0,022 1,971 -0,021 0,351 282 0,026
2015 0,068 0,296 -0,009 0,019 275 0,016

Average -0,045 2432 0,000 0,092
ST.DEV 0,150 5,197 0,010 0,144
t.stat -1,201 1,872 -0,087 2,566

Year
2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

Average

ST.DEV
t.stat

Market risk
0,152

-0,071

0,241

-0,280

0,118

0,031

0,158

0,025

-0,253

-0,443

0,158

-0,126

-0,227

0,025

0,095

0,095

-0,049

0,189
-1,035

ROLL

Liquidity risk Illiquidity Constant Observations
-0,045 0,157 0,180 287
0,206 0,055 0,246 322
0,077 -0,052  -0,049 338
0,037 0,057 0,063 336
-0320  -0,115 0,157 325
0,118  -0,151 0258 296
<0210 -0,020 0,121 293
-0,013  -0,012 0216 297
0,149 -0,011  -0,002 307
0,343 0,005 -0,031 320
0,115 -0,156 0,117 312
0,050  -0,043 0,157 300
0,147 0,177  -0,062 301
-0,141 0,038 -0,020 294
0,186 -0,093 0,256 282
-0,003 0,129 -0,030 275
-0,009  -0,002 0,098
0,172 0,101 0,117
0,206 -0,084 3,355

Notes: This table reports the results from the cross-sectional regressions of returns on market beta, zero

return trading days’ measure of illiquidity in the one set of regressions and Roll’s measure in the other

set of regressions and liquidity beta: Rit—st+= A6t + A7,t*Bi+ Agt™ Bi'® + Aot *ILLIQ; ++Bi+. It also

reports the number of stocks per year as well as R-squared per year. For each stock, market beta and
liquidity beta are calculated from a time-series regression on firm’s monthly excess returns on market
monthly excess returns and market liquidity from January 1999 to February 2015. Only stocks with at

least 10 observations to estimate betas are included. . llliquidity and market illiquidity are measured by
using zero return trading days’ measure in the one set of regressions and Roll’s measure in the other set
of regressions. Finally, this table reports the average of each coefficient as well as the standard deviation

and t-statistics.
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R-squared
0,02

0,052

0,167

0,142

0,093

0,03

0,024

0,001

0,13

0,291

0,021

0,015

0,093

0,004

0,016

0,013



Table 15: German regressions

A.llliquidity Only

Year Market risk Iliquidity ZRCDonstant R-squared Observations Year Market risk IIquuidityROII Constant R-squared Observations
2000 0,227 0,005 -0,050 0,024 487 2000 0,183 -0,029 0,035 0,028 487
2001 -0,238 0,006 0,008 0,114 661 2001 -0,277 -0,004 0,086 0,123 661
2002 -0,248 0,020 -0,268 0,287 794 2002 -0,357 0,000 -0,080 0,227 794
2003 -0,279 0,016 -0,258 0,251 803 2003 -0,353 0,004 -0,108 0,220 803
2004 0,394 -0,019 0,487 0,127 713 2004 0,473 -0,004 0,276 0,101 713
2005 -0,095 0,006 0,116 0,016 723 2005 -0,123 0,020 0,174 0,015 723
2006 0,120 0,012 0,192 0,017 712 2006 0,080 0,037 0,292 0,008 712
2007 -0,102 0,001 0,196 0,013 735 2007 -0,109 0,010 0,201 0,015 735
2008 -0,083 0,005 -0,094 0,018 828 2008 -0,121 0,010 -0,046 0,023 828
2009 -0,004 0,006 -0,405 0,012 872 2009 -0,201 0,001 -0,231 0,137 872
2010 0,006 -0,020 0,398 0,048 843 2010 0,080 -0,002 0,195 0,006 843
2011 0,081 0,006 0,290 0,012 800 2011 0,104 -0,021 0,250 0,013 800
2012 -0,110 0,003 -0,065 0,027 801 2012 -0,132 0,003 -0,034 0,032 801
2013 -0,021 -0,014 0,101 0,027 789 2013 -0,017 0,000 0,042 0,000 789
2014 0,058 -0,013 0,120 0,028 711 2014 0,077 0,002 0,051 0,010 711
2015 0,046 -0,001 0,045 0,004 680 2015 0,042 -0,001 0,043 0,003 680

Average -0,016 0,001 0,051 Average -0,041 0,001 0,072
ST.DEV 0,176 0,012 0,241 ST.DEV 0,215 0,015 0,151
t.stat -0,353 0,387 0,844 t.stat -0,760 0,403 1,901

Notes: This table reports the results from the cross-sectional regressions of returns on market beta and
zero return trading days’ measure of illiquidity in the one set of regressions and Roll’s measure in the
other set of regressions: Rit—>t+j= Aot + A1,t*Bi + A2,t*ILLIQ; t+Ni 1. It also reports the number of
stocks per year as well as R-squared per year. For each stock, market beta is calculated from a time-
series regression on firm’s monthly excess returns on market monthly excess returns and market
illiquidity from January 1999 to February 2015. Only stocks with at least 10 observations to estimate
betas are included. llliquidity and market illiquidity are measured by using zero return trading days’
measure in the one set of regressions and Roll’'s measure in the other set of regressions. Finally this
table reports the average of the coefficient as well as the standard deviation and t-statistics.
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B.Liquidity Risk Only

Year Market risk Liquid?tF:/Drisk Constant R-squaredoservations Year Market risk iquidiF:/’I:is Constant R-squaredbservatior
2000 0,194 8,584 0,021 0,036 487 2000 0,176 0,170 0,016 0,019 487
2001 -0,290 -1,489 0,078 0,108 661 2001 -0,291 1,279 0,083 0,119 661
2002 -0,343 1,861 -0,084 0,226 794 2002 -0,358 0,162 -0,079 0,227 794
2003 -0,305 8,988 -0,113 0,265 803 2003 -0,373 0,957 -0,093 0,225 803
2004 0,603 9,583 0,227 0,156 713 2004 0485 -1,779 0,268 0,105 713
2005 -0,086 3,227 0,157 0,024 723 2005 -0,116  -1,984 0,166 0,023 723
2006 0,073 -0,902 0,287 0,006 712 2006 0,090  -2,960 0,279 0,022 712
2007 -0,098 0,768 0,199 0,014 735 2007 -0,109 0,416 0,205 0,015 735
2008 -0,095 -0,477 -0,066 0,015 828 2008 -0,120 -0,813  -0,044 0,025 828
2009 -0,077 0,994 -0,320 0,049 872 2009 -0,209 -0,833  -0,227 0,144 872
2010 0,023 -0,154 0,233 0,003 843 2010 0,089 0,868 0,190 0,008 843
2011 0,141 1,750 0,222 0,016 800 2011 0,116 0,697 0,237 0,013 800
2012 -0,132 -0,641 -0,039 0,028 801 2012 -0,132 1,229  -0,033 0,039 801
2013 -0,022 -0,652 0,040 0,002 789 2013 -0,010 1,337 0,039 0,007 789
2014 0,081 0,299 0,051 0,008 711 2014 0,092 1,544 0,045 0,018 711
2015 0,007 -1,175 0,063 0,010 680 2015 0,053 0,539 0,036 0,004 680

Average -0,020 1,910 0,060 Average -0,039 0,052 0,068

ST.DEV 0,227 3,760 0,161 ST.DEV 0,222 1,346 0,146
t.stat -0,358 2,032 1,487 t.stat -0,696 0,154 1,864

Notes: This table reports the results from the cross-sectional regressions of returns on market beta and
liquidity beta: Rit—s>t+j= Azt + Aat*Bi+ Ast* BiM'® +Ui. It also reports the number of stocks per year
as well as R-squared per year. For each stock, market beta and liquidity beta are calculated from a time-
series regression on firm’s monthly excess returns on market monthly excess returns and market
liquidity from January 1999 to February 2015. Only stocks with at least 10 observations to estimate
betas are included. Market illiquidity is measured by using zero return trading days’ measure in the one
set of regressions and Roll’s measure in the other set of regressions. Finally, this table reports the
average of each coefficient as well as the standard deviation and t-statistics.
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C. llliquidity and Liquidity Risk

Year  Marketrisk Liquidity risk IIquiT;ty Constant  Observations R-squared Year Market risk  Liquidity risk III;?J::ity Constant  Observations R-squared
2000 0,234 8,352 0,005 -0,036 487 0,039 2000 0,182 0,199 -0,029 0,036 487 0,028
2001 -0,250 -1,309 0,006 0,012 661 0,115 2001 -0,290 1,324 -0,004 0,092 661 0,138
2002 -0,237 1,835 0,020 -0,270 794 0,29 2002 -0,358 0,163 0,000 -0,079 794 0,227
2003 -0,231 9,510 0,017 -0,272 803 0,309 2003 -0,373 0,961 0,004 -0,096 803 0,226
2004 0,524 8,762 -0,015 0,401 713 0,17 2004 0,484 -1,778 -0,004 0,269 713 0,105
2005 -0,047 3,764 0,008 0,082 723 0,031 2005 -0,119 -2,008 0,022 0,172 723 0,024
2006 0,118 -0,195 0,012 0,194 712 0,017 2006 0,084 -2,993 0,041 0,289 712 0,024
2007 -0,094 0,853 0,002 0,190 735 0,014 2007 -0,109 0,419 0,010 0,202 735 0,016
2008 -0,085 -0,189 0,005 -0,093 828 0,018 2008 -0,120 -0,810 0,010 -0,048 828 0,026
2009 -0,074 0,973 0,006 -0,346 872 0,057 2009 -0,209 -0,836 0,001 -0,227 872 0,144
2010 0,017 -0,148 -0,020 0,389 843 0,048 2010 0,089 0,868 -0,002 0,191 843 0,009
2011 0,130 1,569 -0,004 0,251 800 0,018 2011 0,111 0,672 -0,020 0,246 800 0,014
2012 -0,127 -0,561 0,002 -0,052 801 0,029 2012 -0,131 1,229 0,003 -0,035 801 0,039
2013 -0,054 -1,086 -0,015 0,124 789 0,032 2013 -0,010 1,337 -0,001 0,039 789 0,007
2014 0,052 -0,195 -0,014 0,125 711 0,028 2014 0,093 1,546 0,002 0,044 711 0,018
2015 0,001 -1,266 -0,003 0,077 680 0,011 2015 0,052 0,533 -0,001 0,037 680 0,004

Average -0,008 1917 0,001 0,049 Average -0,039 0,052 0,002 0,071
ST.DEV 0,196 3,695 0,012 0,221 ST.DEV 0,221 1,355 0,016 0,148
tstat -0,157 2,075 0,254 0,877 t.stat -0,704 0,152 0,492 1,913

Notes: This table reports the results from the cross-sectional regressions of returns on market beta, zero
return trading days’ measure of illiquidity in the one set of regressions and Roll’s measure in the other
set of regressions and liquidity beta: Rit—st+= A6t + A7,t*Bi+ Agt™ Bi'® + Aot *ILLIQ; ++Bi+. It also
reports the number of stocks per year as well as R-squared per year. For each stock, market beta and
liquidity beta are calculated from a time-series regression on firm’s monthly excess returns on market
monthly excess returns and market liquidity from January 1999 to February 2015. Only stocks with at
least 10 observations to estimate betas are included. . llliquidity and market illiquidity are measured by
using zero return trading days’ measure in the one set of regressions and Roll’s measure in the other set
of regressions. Finally, this table reports the average of each coefficient as well as the standard deviation
and t-statistics.
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