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THE INFLUENCE OF VARIATIONS IN LIQUIDITY
ON EXPECTED STOCK RETURNS

Introduction

The aim of this paper is to show how variationsaggregate liquidity affect asset prices
and expected returns. This article reviews theicglahips between time variations in liquidity,
and innovations in aggregate liquidity, and théie& on the present and expected returns.

Liquidity is a complex concept. Different authoregent different definitions of liquidity
and formulate various measures of liquidity oquliidity risk. The literature covering the subject
of liquidity is wide thus this paper focuses on dim series effects of illiquidity and on the
effects of liquidity risk on expected stock returr@so it focuses on the influence of changes in
aggregate liquidity on expected stock returns. idqyis risky and changes over time both from
individual and aggregate point of view. In the tre¢iwal papers authors agree that liquidity risk
is an important determinant of required stock megusnd over time, expected market illiquidity
decreases contemporary securities’ prices andiyagiinfluence future stock returns.

The paper proceeds as follows: Section 2 introdacdseoretical framework. It explains
simple definition of individual asset and aggreghtgidity and presents the most common
sources of illiquidity. In subsection 2.2, the telaship between time variation and changes in
aggregate liquidity as well as the explanationhef small firm effect’ are presented. Section 3
reviews different looks at liquidity pricing. Thrgmints of view for measuring liquidity are
demonstrated. The first is introduced by Amihudovibcuses on measuring illiquidi. The
second presents Acharya’s and Pedersen’s poinieof, which measure the level of liquidity
risk®®’. The third shows the measure introduced by Pastdr Stambaugh, which focuses on
measuring of aggregate liquidit§. Empirical evidence by these authors is also vestkin this
section. Section 4 closes with a summary of thepapd conclusion remarks.

1. Theoretical framework

1.1. Liquidity and sources of illiquidity

Liquidity is a complex concept. There are a lottlodoretical definitions of liquidity. To
use the simplest meaning, liquidity is the easetrafling the security. When considering
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aggregate liquidity, consider the liquidity of ttWdole market. The knowledge of liquidity-based
asset pricing can help to explain many financiatkeaphenomenon, such as, time- series effect
of illiquidity or how a decline in stock liquiditgesults in a reduction in current stock prices and
an increase in expected stock returns. It canralsolve such asset pricing puzzles as the “small
firm effect”, and explain how small and very illigustocks can earn very high returns.

Liquidity varies over the time. There are a lor@hsons for non-permanent illiquidity. The
main sources of illiquidity are as follows:

- transaction costs — such as brokerage fees, @®ressing costs or transaction taxes,

- buyers further costs upon a future sale,

- demands pressure — not all traders are preseriteimmiarket at all times, in case of
necessity of a quick sale of a security, the pdssiuyers may not be immediately
available,

- inventory risk — risk that the price of the secuwithich is bought and held by the market
maker will drop in the future — the compensationtfat risk is a cost for a seller,

- private information — buyer may suspect that aesdlhs some fundamental information
about the traded security and for that reason weesell it,

- search frictions — difficulties with finding a canpart who is willing to capture
a reverse position for a particular security, esdlgcrelevant for a non-competitive OTC
market,

- trade-off between search and quick sale at diseolyntices,

- time variation of liquidity — investors require @mpensation for being exposed to
liquidity risk, and

- market innovations.

1.2 Time variation in aggregate liquidity

Liquidity varies over the time. Investors are umaier what transaction costs will occur in
the future while selling an asset. If investorsdise higher market illiquidity, they will price
their assets so they will earn higher return in filtere. The risk becomes even higher when
there may be a need to sell a security very quidkhquidity costs and risks affect the expected
returns by investors, it will also affect their porations and their cost of capital. Investors that
are exposed to liquidity risk require a compensata that risk. The compensation for the risk
is called stock excess returns, also known as frrgknium’ or “premium for illiquidity’. Many
studies prove that required stock excess retureatsf a compensation for expected market
illiquidity. The relationship between the expectexicess returns and expected illiquidity is
positive. Furthermore, unexpected illiquidity, coesed as a prediction for future illiquidity,
lowers stock prices and intensifies the effechefincrease in expected stock returns.

The effects of market illiquidity on expected staekurns vary between stocks that differ
on an individual level of liquidity. The high in@se in expected illiquidity can cause two
effects®

e as written above — rise in expected return and drgesent stock prices, or

« ‘flight to liquidity’ — replacement of less liquistocks with more liquid.

These two effects affect high-liquidity stock ireteame direction, that means the effect
of market illiquidity becomes stronger. However thgher demand for liquid stocks, as well as
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the substitution of less liquid, mitigates theiicprdecreasand weakens the effect of market
illiquidity. Empirical support of that effect is gvided by Amihud, who found that: “as a result,
small, illiquid stocks should experience strongéeats of market illiquidity — a greater positive
effect of ex ante return and a more negative effécinexpected illiquidity on contemporaneous
return. For large stocks both effects should bekeeaecause these stocks become relatively
more attractive in times of dire liquidit.”

2. Models and empirical evidence of liquidity prichg

In an economy with frictions, the price of a setgurs a function of the following: the
security’s cash flows, the cash flows of other siéies, the utility function of all agents, agents’
endowments, and additionally security’s liquiditydaaggregate liquidity of the market. There
are a lot of studies trying to find the best measof liquidity risk. They vary in terms of
methodology which is used and the subject of thasmement. Some economists try to find a
measure for liquidity, others focus on illiquidityeasures while others work on finding the best
measure for liquidity risk. However all authors egrthat liquidity is an important part of
expected exceed returns. In this section, diffemesdsures of (il)liquidity and their influence on
required stock returns are discussed.

There are authors that measure liquidity as a skdspread, and others that measure the
stock illiquidity by the price impact, that beinigetresponse in price to the order size and by
the fixed cost of trading. These measures, howeeguire microstructure data on transactions
that are not available in most markets. For thasea Amihud formulated a simple measure of
illiquidity, calculated from daily data on returasd volume that are easy available for most
markets over long time periods.

2.1. Amihud’s measure of illiquidity

Amihud’s measure of illiquidity, called ILLIQis defined as the average ratio of the daily
absolute return to the trading volume, in dollafshe day:

Dy
ILLIQ, =1/D, » IR, |/VOLD,,4
=1
where Ry is the return on stock i on day d of year y an@Liyq is the respective daily volume
in dollars and ) is the number of days for which data are availdbiestock i in year y. The
ratio gives the absolute price change per dollataily trading volume and can be interpreted as
the daily response of the price to order flow.hi¢ tvalue of ILLIQ is high, the stock is illiquid.
Amihud provides to the model also a measure ofkstotal risk — SDRETiy — which is
a standard deviation of the daily return on stock year y. The correlation between ILLIQ and
SDRET is positive, but low. Theoretically, it cae terpreted that stock price variance has
a positive effect on the required stock return.
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Amihud conducts the examination for stocks tradethe New York Stock Exchange in
the years 1963-1987. The results presented by Amihud strongly supfieethypothesis that
illiquidity is priced. New tests of the influencé idiquidity over time conducted by him show
that expected market illiquidity positively affeats ante stock excess returns and unexpected
illiquidity negatively influence present stock reta. Both effects are significant and sufficient.

Examination conducted by Amihud also explains @maadll firm effect’. The effects of
both expected an unexpected liquidity risks areatgreon the returns of small, illiquid stocks.
The ‘small firm effect’ appears due to changesdgragate liquidity, especially in the times of
dire illiquidity, when we can observe a ‘flight iquidity’. Larger, more liquid stocks are more
attractive to investors. Small shares are expaseueater illiquidity risk, and what should result
in higher premium for illiquidity, means higher @ss returns. This situation models the October
1987 crash. Aggregate liquidity plummeted and itmassdecided to focus on more liquid stocks
to minimize the high risk. Price changes presemtedistorical data prove a great ‘flight to
liquidity’.

Amihud in his findings came to the conclusion thtick excess returns reflect both the
higher risk and the lower liquidity of stock comedrto Treasury securitigs.

2.2 Liquidity risk pricing by Acharya and Pedersen

Acharya and Pedersen in their studies presentugdiig- adjusted asset pricing model.
They assume that liquidity is risky and has comrlignaneaning it varies over time, not only
for individual stocks but also for the market awtzole. Liquidity- adjusted asset pricing model
helps explaif*

* how asset prices are influenced by liquidity riskl@ommonality in liquidity,
» that return sensitivity to aggregate liquidity amdrage liquidity are also priced,
« that liquidity is correlated with returns and caedict ex ante returns.

In the liquidity- adjusted asset pricing model cocigd by Acharya and Pedersen required
excess return is a sum of expected relative ikiquicost and the four betas (covariances) imply
four different risk premiums. Betas are dependenthe security’s payoff and liquidity risks.

Behind the first beta, there is a covariance betwtbe asset’s return and market’s return.
The required return on a security increases ligeaith market returns, that is, the stock
expected return reaction to the growth in markairns is positive. The second beta, which is
the first liquidity beta, implies a covariance beem the asset’s illiquidity and the market
illiquidity. The relationship is positive for majty of securities because of commonality in
liquidity. Expected stock returns increases witlis tikovariance. The explanation of this
phenomenon is that investors want to be compensgatédving an asset in their portfolio which
becomes illiquid when the market becomes illiquid general. The second liquidity beta
measures the exposure of assets to market illiguidihis beta, for the most securities, is
negative because an increase in market illiquigaperally reduces asset prices. Investors can
accept lower returns on a stock with a higher retartimes of aggregate illiquidity. It implies
that, the more negative the exposure of the assetket illiquidity is, the higher the expected
and required returns are. The last, but not Idagtjdity beta is a sensitivity of security’s
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illiquidity to market conditions and is also gerigranegative. It means that required return
becomes higher it the sensitivity is more negativéollows that investors are ready to accept
a lower return on an asset which is liquid in arbearket, because in down markets, the ability
to sell security easily is especially valughfe

In their empirical evidence Acharya and Pedersanthe Amihud’s measure of illiquidity
presented in section 3.1. Their empirical examplews an interesting finding that securities,
when they are illiquid, they also tend to have Highidity risk and high liquidity betas, those
being: high commonality in liquidity with the martkiquidity, high return sensitivity to market
liquidity and high liquidity sensitivity to marketeturns. Here appears the question, what
influences expected returns most significantlyuikdbty, liquidity risk or market risk? There is
some evidence that the total effect of three liguidisks affects expected returns over the
market risk and the level of liquidity.

As stated in Amihud this model also presents thidjuidity is persistent, it helps predict
future returns and liquidity co-moves with preseaturns. A high illiquidity shock today
predicts high ex ante illiquidity, which increaskesure expected returns and declines today’s
prices’®,

The liquidity-based asset pricing model derivedrfrécharya and Pedersen is used by
Amihud, Mendelson and Pedersen in the article ‘idgqy and Asset Prices, Foundation and
Trends in Finance‘ 2006. The reasons for that eathét it explain data better than the standard
CAPM with the same degrees of freedom. It alsold@ter for portfolios arranged by liquidity,
liquidity variation and size. It still can be expéx, because it does not explain the book- to-
market effect.

2.3 Pricing of aggregate liquidity by Pastor and Stmbaugh

In their studies Pastor and Stambaugh present ae, rdifferent approach of liquidity
pricing. They are interested in pricing the aggtedguidity and focus on liquidity risk which is
considered as the sensitivity of returns to fluttues in market wide liquidity. They give
a definition of the liquidity, smoothly differenhan stated before: liquidity “denotes the ability
to trade large quantities quickly, at low costg] anthout moving the price”. It seems reasonable
for these authors that a lot of investors woule Itk earn higher expected returns on assets
whose returns are more sensitive to changes ineggty liquidity. Basic idea of the model
constructed by Pastor and Stambaugh is the respdrserent stock prices to the volume order
(order flow). They question whether the stock’setpd return is related to the sensitivity of its
return to innovations in aggregate liquidity. Ag timeasure of liquidity in the empirical studies
they use an equal — weighted average of the liyurdeasures of individual shares on the New
York Stock Exchange and American Stock Exchangegudaily data at a monthly frequency
from over 34 years from the period of January 19@Becember 1999. A long period of time
affords the measure to indicate the commonalitligaidity, which shows that aggregate
liquidity is a priced unit of a risk.

As supported by the empirical evidence, Pastor&adbough found the liquidity factor
to be priced. They observed a strong positive imaguggesting positive premium for liquidity
risk. The interpretation follows that securitiesttwhigher sensitivity to market wide liquidity
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shocks earns higher future returns and represewes individual liquidity. It was also observed
that aggregate liquidity measures decreases dreatigtin bear markets. The sharpest drops in
market wide liquidity were observed in months o thiggest economic crises: October 1987
crash,1973 oil crisis, the 1997 Asian financial r@spion as well as the 1998 crash of Long-
Term Capital Management (LTCM).

What is more, authors found their empirical evidewnery interesting concerning the
“small firms effect”. They assumed that the smaJléquid firms tend to have higher liquidity
risk and be more affected by declines in aggretigtedity. Surprisingly they found that in
down markets the price reaction of small illiqutdcks is not that great as the more liquid one.
The explanation is that in the bear markets wheestors replace stocks with bonds, they not
only buy but also prefer to sell more liquid asgetavoid the higher transaction costs. It leads to
“higher-beta stocks” sometimes being less sengitivhe innovations on the market.

Pastor and Stambourg, as well as the economisesisthove, proved that liquidity risk is
a significant determinant of the expected stockrret. However, measures introduced by them
do not capture time-series effects of illiquidify

Conclusions

The paper has reflected upon the literature thaties the relationships between time
variations in liquidity, innovations in aggregatquidity and how they affect the present and
expected returns. There are presented differentsunes of liquidity, illiquidity as well as
liquidity risk.

Liquidity, explained in the simplest way, is theseeof trading the security, while the
aggregate liquidity is defined as the possibildytriade large quantities of stocks quickly, at low
costs, and without changing the price level. ltisky and varies over time. The most important
predictor of the future liquidity is the historicahd present liquidity level. Despite liquidity
being measured by different authors in differenysyahey all agree that liquidity risk is an
economically significant determinant of expectedeaseturns. Expected illiquidity causes a
reduction in current securities’ prices and pusly influence required stock returns. Surplus
asset returns are considered as a compensatiothdorisk and called ‘risk premium’ or
‘premium for illiquidity’.

Not only expected illiquidity is a determinant aguidity risk. Correlation between
liquidity risk and market returns is also a sigeaidnt indication. It is empirically proved that in
bear markets aggregate liquidity measures plumimelire liquidity times the ‘small firm effect’
can be observed. Investors prefer more liquid stéckavoid higher liquidity risk. Smaller, more
illiquid securities are more exposed to market widaidity fluctuations. However, Pastor and
Stambaugh found an exception to the rule. Sometimesstors want to lower their transaction
cost, so they sell the more liquid assets in tist instance. In such case price reaction of small,
illiquid stocks is not that great as observed inidud’s evidence. In the liquidity- adjusted asset
pricing model, conducted by Acharya and Pederssyired excess return is a sum of expected
relative illiquidity cost and four betas (covariasg implying four different risk premiums. These
betas are: covariance between asset returns ankletm@turns, covariance between asset
illiquidity and market illiquidity, the exposure odssets to market wide illiquidity and a
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sensitivity of security’s illiquidity to market cadiitions. Relationship between these betas and
expected returns is positive in the first two camed negative in the other.

Authors have implemented their liquidity measuna® iasset pricing model and found
that correlation between liquidity risk and stoclarkets returns is greater than this between
liquidity risk and factors typically used in aspeicing studies. To summarize, liquidity risk is an
important determinant of expected asset returns.

Summary

The paper has reflected upon the literature thalies the relationships between time
variations in liquidity, innovations in aggregdiguidity and how they affect the present and
expected returns. There are presented differentsumes of liquidity, illiquidity as well as
liquidity risk. The liquidity measures were implented into asset pricing model. The correlation
found between liquidity risk and stock markets metuwas greater than the one between
liquidity risk and factors typically used in aspeicing studies. To summarize, liquidity risk is an
important determinant of expected asset returns.

Streszczenie

Opracowanie przedstawia, istreg w literaturzeswiatowej, rozmaite podsgia do
zmienndci ptynnaici aktywdéw w czasie, jak zeinnowacje w pajciu ptynngci zagregowanej
oraz ich wplyw na rzeczywiste i oczekiwane wynikinevestycji. Przedstawione zostatyzn@
miary ptynndci, a take ryzyka ptynnéci. W opisywanej literaturze, miary ptyn§m zostaty
wprowadzone przez autorow do modelu wyceny aktywddowodniono,ze korelacja nidzy
ryzykiem ptynndci i wynikami inwestycyjnymi jest wisza ni w przypadku korelacji wynikow
Z inwestycji z innymi czynnikami, ¢sto branymi pod uwagw procesie wyceny warfoi
inwestycji. Ryzyko plynnéci jest wec istotry determinarg oczekiwanych wynikéw
inwestycyjnych.

References

1. Acharya, V. and L. H. Pederseksset Pricing with liquidity risk
“Journal of Financial Economics2005, vol. (77) 2.

2. Amihud, Y., llliquidity and stock returns: Cross-section anché-series effects
“Journal of Financial Markets”2002 vol. 5.

3. Amihud, Y., Mendelson, H., and L. H. Pederdeiquidity and Asset Prices
“Foundation and Trends in Finance2005, vol. 4, 269-364.

4. Pastor, L. and R. F. Stambaugiquidity risk and expected stock returns
“Journal of Political Economy”2003, vol. 111.

163



