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12 Abstract

14 In this paper we empirically examine the relationship between stock liquidity and asset pricing,
15 using a new price impact ratio adjusted for free float as our approximation of liquidity. The
16 free float adjusted ratio is free from size bias and encapsulates the impact of trading frequency.
It is more comprehensive than alternative price impact ratios because it incorporates the shares
available to the public for trading. Using a data sample of all US listed companies over the time
20 period of 1997-2017, we provide evidence that the free float adjusted price impact ratio is
21 superior to all price impact ratios used in the previous academic literature. We also discover
22 that our findings are robust to the financial crises between 2007-2009.
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1. Introduction

Liquidity defined as the ability to trade stocks quickly, anonymously and with little price
impact, is one of the most fundamental components of financial research. The growing interest
in liquidity and its impact on financial markets, has resulted in the establishment of several
liquidity measures by academic scholars. These measures capture different dimensions of
liquidity including trading quantity, cost, speed and price impact. One of the most widely used
liquidity proxies is the Amihud illiquidity ratio, known in the literature as the return to volume
ratio (Amihud, 2002). It reflects the change of security prices when a number of stocks are
traded. The return to volume ratio (hereby RtoV ratio) is used in thousands of research
manuscripts because of its straightforward computation, easy interpretation and for its accurate
approximation of liquidity. Amihud (2002) treats volume as a measure of trading activity as it
captures the transaction costs. When comparing several liquidity measures, Goyenko, Holden,
and Trzcinka (2009) provide evidence that the Amihud illiquidity ratio is measuring price
impact with a high level of accuracy. However, the return to volume ratio also comes with
some limitations. First, the ratio exhibits a firm size bias as there is a very strong positive
relationship between trading volume and firm’s market capitalization (MV). Indeed, small
capitalization stocks (usually small trading volume) are expected to have a higher RtoV ratio
than big capitalization stocks with higher trading volume. As a result, it leads to an automatic
conclusion that small stocks are less liquid compared to the larger transactions. Another
shortcoming of the return to volume ratio is that it fails to reflect the trading frequency aspect
of stock liquidity. Amihud and Mendelson (1986) show in a theoretical framework that security

liquidity is related to trading frequency.

An alternative price impact ratio is proposed by Florackis, Gregoriou, and Kostakis (2011)

namely, the return to turnover ratio (hereby RtoTR ratio), which is defined as the ratio of daily
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absolute stock return to turnover. Through replacing trading volume with the turnover ratio in
the denominator of the Amihud ratio, the RtoTR ratio not only inherits the advantages of the
RtoV ratio, but also overcomes its disadvantages. In particular, as the data for turnover ratio is
easy to obtain the RtoTR ratio also has the advantage of simplicity and data availability.
Turnover ratio is not positively correlated with market capitalization, which implies that the
return to turnover ratio is free of size bias. Moreover, employing turnover in calculating
liquidity measures allows the RtoTR ratio to control both the effect of trading costs and trading
frequency on asset pricing. Using all listed UK companies from 1991 to 2008, Florackis,
Gregoriou, and Kostakis (2011) provide evidence that the RtoTR ratio is free of size bias and

that there is a combination effect of trading costs and trading frequency on asset pricing.

Nevertheless, there is an issue with both the RtoV and RtoTR ratios, which has not been
mentioned in the Florackis, Gregoriou, and Kostakis (2011) study. The problem is that the
number of shares outstanding used in constructing these liquidity proxies does not reflect the
real number of available stocks that are available to the public for trading. Lam, Lin, and
Michayluk (2011) argue that the number of available shares (public free float factor) and
liquidity are correlated as the higher supply of the stock makes it easier to trade. Hence, they
suggest that a liquidity measure should consider the supply ability of stocks in predicting
trading costs. In our study we aim to test the efficiency of a new price impact ratio — the free
float adjusted price impact ratio introduced by Karim et al. (2016). This new liquidity measure
replaces the turnover ratio in the denominator component of the RtoTR ratio by adjusted
turnover ratio controlling for the public free float factor. The adjusted turnover ratio increases
the encapsulation power of price impact, which is defined as the ability of the ratio to

approximately capture the cross-sectional variability turnover ratio of the security.
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The free float adjusted price impact ratio (hereby RtoTRF ratio) not only inherits the
benefits of the RtoTR ratio but it also has additional appealing features. In particular, the
RtoTRF ratio incorporates the “real supply” of available shares to the public by taking into
account the public free float factor. Therefore, the proposed measure is expected to be a more
accurate measure of stock liquidity then the RtoV and RtoTR ratios. The RtoTRF ratio
eliminates the size bias and trading frequency issues of the Amihud ratio and is based on the
real supply of assets available for trading, which is not the case for the Florackis, Gregoriou,

and Kostakis (2011) ratio.

Our paper provides new evidence on the impact of liquidity on asset pricing by employing
price impact ratios to measure liquidity. In particular, we conduct analysis using three
alternative price impact ratios as proxies for stock liquidity for comparison purposes. We
implement the Amihud ratio, the return to turnover ratio by Florackis, Gregoriou, and Kostakis
(2011), and the free-float adjusted price impact ratio by Karim et al. (2016). We focus on price
impact ratios instead of traditional liquidity measures such as bid-ask spreads due to the
following reasons. First, liquidity measures which capture the price impact dimension are better
in reflecting the long-term volatility of stock. This also explains the overwhelming usage of
the Amihud ratio in the previous academic literature. Second, despite measuring the transaction
costs, bid-ask spreads do not capture the actual costs of a trade. Roll (1984) finds that actual
transactions are executed mostly within the quoted bid-ask spreads, not exactly at the quoted
prices which is assumed in the computation of bid-ask spreads. In addition, the daily bid-ask
spreads may be noisy and uninformative as they are usually wider for large price stocks. The
spreads may be good at reflecting the price changes around news but they do not capture the
long-term financial stability of an asset. Hence, the bid-ask spread is not a good proxy for
liquidity (Peterson and Fialkowski, 1994). One of the key factors in determining the accuracy

of stock market efficiency tests is to use accurate measures of liquidity (Lesmond, 2005).
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Amihud and Mendelson (1986) also argue that the liquidity proxies have influence on
determining the stock return. Therefore, the accuracy of liquidity measures plays an important

role in asset pricing tests further motivating our research study.

In order to examine the relationship between stock liquidity and expected stock returns, we
use a sample of listed stocks in the three main stock exchanges of the US market including the
New York Stock Exchange (NYSE), American Stock Exchange (AMEX), and NASDAQ over
the time period of 1997-2017. Specifically, stocks are ranked each month on the basis of each
liquidity measure and then constructed on 25 decile portfolios. For comparison purposes, we
use three alternative price impact ratios as a proxy for liquidity, namely the RtoV, RtoTR, and
RtoTRF ratios. We find a positive relationship between average stock return of decile portfolios
and the level of RtoV ratio. Indeed, the stocks with low RtoV value (high liquidity) have lower
return compared to stocks with high return to volume ratio. This evidence is consistent with
previous studies such as Amihud (2002) and Nguyen et al. (2007). However, a puzzling result
is that a decrease in the liquidity level leads to a decline in stock returns when using the RtoTR
and RtoTRF ratios as liquidity measures. In particular, more liquid stocks (low RtoTR or
RtoTRF ratios) yield higher returns than less liquid stocks. The spread between the average
value-weighted returns of the top and bottom decile portfolios is 28.02% per year for portfolios
sorted on the basis of RtoTRF ratio, and 20.03% per year for portfolios sorted by the RtoTR
ratio. This is surprising because according to the Capital Asset Pricing Model (CAPM), higher
risk is correlated with higher expected return. However, it can be explained by a trading
frequency argument, liquid stocks may get traded more frequency and thus they have greater
returns. This finding is consistent with the information-trading hypothesis of Wilcox (1993),
which suggests that a delay in trading execution can lessen the security return of an active
investor with predictive information. We also divide our sample into two sub periods to capture

the influence of the global financial crises between 2007-2009 on asset pricing and liquidity.
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We define the pre-financial crisis period as 1997-2007 and the post-financial crisis period as
2008-2017. Similar results are seen in both sub samples when considering portfolios sorted by
the RtoTRF ratio. Our findings support the argument of Florackis, Gregoriou, and Kostakis
(2011), which states that both trading costs and trading frequency are important factors in asset

pricing and the former is dominated by the latter effect.

In addition, using the time-series tests we find that risk adjusted return of portfolios
constructed on the basis of RtoTRF ratio is higher as compared to the returns of portfolios
sorted based on RtoTR ratio. This suggests that the free float adjusted price impact ratio has
superior performance than the RtoTR ratio in the US market. Following Florackis, Gregoriou,
and Kostakis (2011), a price factor (PI) is added to the asset pricing models to examine whether
the PI-adjusted models can explain the anomalies. There is a positive and significant correlation
between PI and average portfolio return when using the RtoTR and RtoTRF ratios to assign

stocks on decile portfolios. This implies that the price factor can partly explain the anomalies.

Our research contributes to the previous literature in the following ways. First, to the best
of our knowledge, this is the first paper to provide empirical US evidence on the influence of
liquidity on asset prices using the free float adjusted price impact ratio (Karim et al., 2016) as
a liquidity proxy. We use in our opinion the best approximation of liquidity in the market
microstructure literature to date for the reasons mentioned previously. This will enable us to
capture the impact of liquidity on asset pricing in a more accurate manner then in previous
research. Given the lack of empirical studies on liquidity and asset pricing, and the importance
of the topic pre and post the 2007-2009 financial crises, we believe that our study provides an

important contribution to the literature.

Second, the price impact ratio proposed by Florackis, Gregoriou, and Kostakis (2011) — the

return to turnover ratio (RtoTR) has proved that it is priced in stock returns using data from the
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London stock exchange over the period 1991-2008. In particular, they find that stocks with low
RtoTR ratio have higher post-ranking returns compared to low RtoTR ratio stocks. In this
paper, we test whether this result holds for the US equity market, which provides a robustness

test for the quality of the RtoTR liquidity measure.

Moreover, we contribute to the literature in understanding the explanatory power of the most
commonly used asset pricing models by academics and practitioners. We do this by conducting
analysis in the context of multiple forms of asset pricing frameworks. We estimate three well-
known asset pricing models including the single factor classic CAPM, three-factor model by
Fama and French (1993), and the four-factor model of Carhart (1997). We are to our knowledge
the first paper to augment the newly established Fama and French (2015) five factor asset
pricing model with liquidity. Finally, we also provide evidence of the impact of the recent
financial crisis on liquidity and stock return. We do this by analysing two subsamples including
pre-financial crisis (1997 to 2007) and post-financial crisis (2008 to 2017). Our results establish
that the stock illiquidity level is higher in the pre-crisis period compared to the post-crisis
period, and the difference between top and bottom portfolios is statistically significant.
However, the relationship between liquidity and stock return is only statistically significant for
the pre crises period. The result could be attributed to the change in financial regulation in order
to reduce the liquidity risk in the post-crisis period. After the global credit crunch financial
crisis between 2007-2009, the Securities and Exchange Commission (SEC) released 2010
Reforms which adopted amendments to certain rules that govern money market funds in order
to make assets more resilient to certain short-term market risks. The aim of the new rules is to
improve the quality of portfolio securities and tighten the risk for the financial system.
Following Duffie (2018), financial regulations have been set to reduce the likelihood and

severity of future financial turmoil. In particular, they focus on “four core elements” including



oNOYTULT D WN =

Journal of Economic Studies

making financial institutions more resilient, ending “too-big to fail”, making derivatives

markets safer and transforming shadow banking.

The remainder of the study is organized as follows: Section 2 reviews the literature of
liquidity and asset prices. Section 3 describes the liquidity measures used in this paper,
including the RtoV, RtoTR, and RtoTRF ratios. Section 4 presents the data as well as the
construction of the decile portfolios. The empirical results are reported in Section 5. Finally,

Section 6 concludes the paper.

2. Literature Review

Over the last three decades, although numerous studies have been carried out to explain the
role of liquidity in asset pricing, different conclusions are obtained about the liquidity’s
importance when different liquidity proxies are employed. On the one hand, it is argued that
more liquid securities tend to be held with shorter investment horizons and they require lower
expected returns. For instance, Amihud and Mendelson (1986) using the bid-ask spread, which
is defined as the difference between bid and ask price as a liquidity proxy, provide evidence
that there is a positive relationship between the bid-ask spread and market expected return.
Focusing on US equities, Brennan, Chordia, and Subrahmanyam (1998) also provide evidence
that liquidity is correlated negatively on required asset returns when employing dollar trading
volume to measure liquidity. In particular, they find a statistically significant correlation
between dollar volume and asset return on the NYSE and AMEX stock exchanges. Supporting
evidences are seen in other studies when using samples from other stock markets such as the
Australia market (Chan and Faff, 2005), emerging markets (Bekaert, Harvey, and Lundblad,

2007), and the Hong Kong market (Lam and Tam, 2011).
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On the other hand, some empirical studies have shown conflicting evidence. For instance,
Bekaert, Harvey, and Lundblad (2007), suggest that turnover ratio, which is considered as a
proxy for liquidity as it captures the trading frequency dimension, does not significantly predict
future return. Chordia, Subrahmanyam, and Anshuman (2001) also study whether expected
stock return correlates to trading activity, which is another liquidity measure. They discover a
strong and negative relation between stock return and the volatility of trading volume and share
turnover. Furthermore, Eleswarapu and Reinganum (1993) suggest a seasonal affect because
the bid-ask spread and average return is positively correlated to each other merely in January.
Meanwhile, Hasbrouck (2009) proposes a new estimation of the trading effective cost from
daily closing prices and find mixed evidence when examining the relationship between their
trading cost and stock return. In particular, he shows that the effective cost has a positive

association to stock return with the strongest relationship occurring in January.

In terms of asset pricing, in numerous models both single and multiple factors are developed
to deal with asset choice under risk conditions. As a result, different asset models are used in
empirical studies in order to explain the relation between liquidity and asset returns. Some
widely used asset pricing models are the single factor CAPM, three-factor model of Fama and
French (1993) (hereby 3FF model), and four-factor model of Carhart (1997). In CAPM, the
expected return of stock is related to value of the security market. Fama and French (1993)
expand the factors used to explain stock return by including size and book-to-market value to
the asset pricing model. Meanwhile the four-factor model of Carhart (1997) accounts for these
three factors and the momentum factor. As explanatory powers of asset pricing models are not
the same and there is lack of investigation in research applications of these models, we apply
four different model frameworks on our empirical data. They include the above three well-
known asset pricing models and a new proposed model by Fama and French (2015) known as

the five-factor model (SFF model). Besides some common risk factors such as the market, size,
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and value, the SFF model captures two more patterns namely profitability and investment.
Fama and French (2015) provide evidence that the five-factor model outperforms the three

factor model of Fama and French (1993) in reflecting the average security return.

3. Liquidity measures

Our study mainly focuses on three alternative price impact ratios, namely the return to
volume ratio by Amihud (2002), the return to turnover ratio developed by Florackis, Gregoriou,

and Kostakis (2011) and the free-float adjusted price impact ratio by Karim et al. (2016).
3.1 Return to volume ratio by Amihud (2002) — RtoV ratio

The illiquidity ratio proposed by Amihud (2002) is the most commonly used price impact
measure of liquidity in the finance literature. In particular, the illiquidity ratio also known as
the return to volume ratio reflects the sensitivity of average absolute daily price to $1 trading

volume for a stock. The average daily impact over a sample period is calculated as follows:

1 D IRidt|
RtoVy =520 soie (1)

Where RtoV; is the return to volume ratio of stock i in the period t, D;; is the number of total
trading days in the period t for stock i, R;4; is the return of stock i at day d, and Dvol;y; is the

dollar volume of stock i at day d in the period t. The stock is considered to be illiquid if the

return to volume RtoV ratio is high.

In spite of the fact that the Amihud (2002) ratio is a useful and a convenient proxy for
liquidity, there are still some limitations with using this ratio. First, it carries a size bias.
Cochrane (2005) argues that for two stocks with the same turnover, the stock with large market
capitalization is automatically less illiquid than small stocks because they have lower Amihud

ratio levels. As a result, the illiquidity ratio is incomparable across stocks with different market
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capitalization (Florackis, Gregoriou, and Kostakis, 2011). Florackis, Gregoriou, and Kostakis

(2011) also argue that it fails to reflect the trading frequency aspect of liquidity.
3.2 Return to turnover ratio by Florackis, Gregoriou, and Kostakis (2011) — RtoTR ratio

Florackis, Gregoriou, and Kostakis (2011) develop another price impact ratio to measure
stock liquidity, which is known as the return to turnover ratio. It is considered as an alternative
method to the widely used return to volume ratio in Amihud (2002). Using cross-sectional asset
pricing test, Florackis, Gregoriou, and Kostakis (2011) argue that the Amihud ratio comes with
two major shortcomings. First, it contains a size bias as this ratio does not capture the difference
in market capitalization across stocks. Second, the information about trading frequency is not

considered in this return to volume ratio.

Florackis, Gregoriou, and Kostakis (2011) introduce a new liquidity proxy that captures the

price impact dimension, which is calculated as the absolute stock return to its turnover ratio.

1 Dy Ria
RtoTR;; = DTtZd t: 1TRiat ?

Where RtoTR;; is the return to turnover ratio of stock 1 over the period of time t, TR;;4 is the

turnover ratio calculated as the ratio of share traded over share outstanding of stock i at day d,

D;; and R;;4 are defined as in equation (1).

Compared to the Amihud ratio, the dollar trade volume in the denominator is substituted
by share turnover ratio in the RtoTR ratio. The Florackis, Gregoriou, and Kostakis (2011)

return to turnover ratio is free of size bias and captures trading frequency.

3.3 Free-float Adjusted Price Impact Ratio by Karim et al. (2016) — RtoTRF ratio

Recently, a new price impact ratio which considers the percentage of shares that are traded
to public investors (i.e. free float factor) is introduced by Karim et al. (2016). It is defined as

below:

11
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1 D, |Rial
RtoTRF; = Di“d = 1TRF g ®

Where RtoTRF;; is the free float adjusted price impact ratio of stock i in period t, TRF ;4 is
the turnover ratio adjusted with public free float factor of stock i in period t, D;;and R;4 are

defined in equation (1).

Compared to the RtoV and RtoTR ratios, the price impact ratio of Karim et al (2016) is not
only free of size bias and captures the effect of trading frequency, but it also reflects the real

supply of available shares available to the public for trading.

4. Data and summary statistics

4.1 Data selection

The data samples for our investigation on stock liquidity and asset pricing for the US market
are obtained from the Centre for Research in Security Prices (CRSP) database and Thomson
DataStream. We collect data on all public firms whose stocks are traded on three major US
stock exchanges including NYSE, AMEX and NASDAQ exchanges over the 21-year period
from 1997 to 2017. We consider all common stocks (CRSP share codes are 10 and 11)

including both listed and de-listed assets to avoid the issue of survivorship bias.

For each stock, we collect daily data on share price, return, trading volume, and shares
outstanding from the CRSP database. The free float factor (the percentage of common shares
outstanding that are available for trading on the stock exchanges) and price to book ratio are
obtained daily from Thomson DataStream. We then merge daily data from CRSP with data
from DataStream using the CUSIP number. Given that the free float factor of public US firms
is only available daily in DataStream from January 1996, our study begins in 1996. Moreover,

monthly data on the risk-free rate, market return, and risk factors including size, value,

12
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momentum, profitability and investment for asset pricing models are obtained directly from

the Kenneth R. French website!.

Following Acharya and Pedersen (2005) and Pastor and Stambaugh (2003), we employ
some filter criteria on our sample to remove outliers and reduce the measurement errors. In
particular, we exclude stocks with daily share price below $5 and more than $1000. Moreover,
a stock kept in the sample must have at least 15 daily observations in a month and its market

value must be a minimum of $10 million. We also exclude stocks with a zero free float number.

4.2 Monthly data and portfolio construction

In line with prior studies on asset pricing, we use portfolios to test the correlation between
expected stock returns and stock liquidity. Using portfolio levels are less affected by noise and
outliers than individual stocks (Patton and Timmermann, 2007). In particular, following
Nguyen et al. (2007), stocks are sorted into 25 portfolios based on the ascending order of
liquidity measures (RtoV, RtoTR, and RtoTRF ratios). At the end of month t-1, stocks are
classified in 25 portfolios according to their liquidity value. Stocks with lowest liquidity ratio
are included in portfolio 1 (P1) and portfolio 25 (P25) contains the stocks with highest liquidity
ratio. For robustness, both monthly equal weighted and value weighted portfolio returns are
calculated. Portfolios are rebalanced on a monthly basis. Other monthly variables (liquidity,
market value, and price to book) are calculated as the monthly average of their daily values.
We also exclude months with less than 25 firms. Our final sample consists of 4051 firms, 252
months in the 21-year period from Jan 1997 to Dec 2017. It is common practice to sort stocks
into 25 portfolios in financial empirical research (see among others, Acharya and Pedersen,

2005, and Bali et al., 2014).

1 http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data library.html
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Four models are considered for the asset pricing test in our study. The first model is the
single factor classic CAPM which captures the market factor. The second model is the Fama
and French three-factor model (Fama and French, 1993) which accounts for the market, size
and value factors. The third model is the Carhart four-factor model (Carhart, 1997) which
includes the three risk factors of the 3FF model and adds the momentum factor. The last model
is the five-factor model introduced by Fama and French (2015), which consists of the 3FF
model with profitability and investment as additional factors. The first three models are used
widely in the asset pricing empirical studies, whereas the five factor model is still quite new

and we are one of the first papers to implement this model in asset pricing.
5. Asset pricing tests

In this section, we test the risk-adjusted performance of 25 sorted portfolios constructed

based on the liquidity measures using asset pricing tests.

In order to conduct a thorough comprehensive econometric analysis, we examine the
portfolio abnormal performance using four asset pricing models. They are the standard original
single factor CAPM, Fama and French three-factor model, Carhart four-factor model, and the
Fama and French five factor model. The first model of modern asset pricing theory is the
CAPM developed by Sharpe (1964) and Lintner (1965). According to the CAPM, the expected

excess return of a security is a linear function of systematic or market risk.
Rit—Rpr=a;+ BimxkrMKT, + &;; (4)
Where R;; is the return of portfolio i in month t, Ry, is risk-free rate return in month t, and

MKT, is the market excess return that is obtained by subtracting the risk free rate from the

market portfolio return in month t. The next model is the Fama-French three-factor model by

Fama and French (1993). It captures the market, value and size factors.
Ri—Rpr=ai + BimxkrMKT:+ Bi supSMB¢ + BiumiHMLe + & (5)

14
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Where SM B, stands for the size factor, HML, stands for the value risk factor. Other variables

are defined as in equation (4). We also estimate the four-factor model by Carhart (1997) for

asset pricing test with the following equation:
Ry — Rpe = a; + BimkrMKT + Bi, supSMB¢ + Bium HML: + BiyouMOM, + £€;(6)

Where MOM, stands for the past performance factor (momentum). The last model we

implement is the Fama and French five factor model — 5FF, introduced by Fama and French

(2015).

Rit — Ryt
=a;+ BimktMKT: + Bi supSMB:+ BiymiHML: + Bi puwRMW: + B cma
CMA; + €;; (7

Where RMW , and CM A, stand for profitability and investments, respectively. In order to test
the null hypothesis that all 25 alphas are jointly equal to zero, we use the multivariate test of
Gibbons, Ross and Shanken (1989) (GRS test). This test is widely used in the asset pricing
literature, for instance it is used among others by Pastor and Stambaugh (2003), Nguyen et al.

(2007), and Grauer and Janmaat (2010).

For comparison purposes, results of portfolio’s alpha value are reported for all three
liquidity measures formed portfolios (Table 1, 2, and 3). First, Table 1 presents the value
weighted portfolio’s alphas estimated under the four asset pricing models for portfolios
constructed on the basis of the RtoV price impact ratio. Panel A shows the results for the whole
period from 1997 to 2017, results of the two sub-periods are reported in Panel B and Panel C.
It can be seen that none of the four asset pricing models can account for the liquidity premium
by the return to volume ratio. All four alphas of the P1-P25 spread are negative and statistically
significant. The CAPM alpha is -0.775% per month (t=-3.155) and the three factor Fama and
French alpha is -0.593% per month (t=-2.679). The alpha values of the five factor Fama and

French model and Carhart four factor model have similar figures. For the sub-periods, the post-
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financial crisis period from Jan 2008 to Dec 2017 shows a similar trend on the alpha value of
the P1-P25 spread but with greater magnitude. Interestingly, as shown in Panel B, which refers
to the pre- financial crisis period, the difference in alpha values of P1 and P25 for all four asset

pricing models are not statistically significant.

[INSERT TABLE 1 HERE]

The corresponding alpha value of portfolios sorted on RtoTR and RtoTRF levels are
presented in Table 2 and Table 3, respectively. There is similar movement of RtoTR and
RtoTRF sorted portfolio alphas when moving from P1 to P25. Portfolios with smallest levels
of liquidity measure (P1) yield the highest estimated alpha whereas P25 with biggest level of
price impact ratio experiences the lowest alpha value. However, portfolios constructed on the
free float adjusted price impact ratio display a greater alpha value, compared to the return to
turnover sorted portfolios. In particular, Table 2 shows the value-weighted alpha value of
portfolios formed on the RtoTR ratio. As shown in Panel A of Table 2, all four alphas of the
P1-P25 spread computed with respect to different factors of asset pricing models are positive
and statistically significant. CAPM adjusted premium is lowest with 1.461% per month
(t=4.794), the highest premium belongs to the five factor Fama and French model (1.701% per
month with t=6.066). Similar results are seen in Panel B when using the sample from 1997 to
2007 but with higher subsample alphas. For example, the five factor Fama and French alpha
value of the P1-P25 spread is 2.518% per month (t=6.252). Nevertheless, in the later sub-
period, the asset pricing models cannot completely account for RtoTR premium, as alpha value
of the P1-P25 spread obtained from these models are positive but only significant at the 10%
level, except for the SFF alpha. For instance, CAPM alpha of P1-P25 spread is 0.739% per
month (t=1.734) whereas the corresponding alpha of 3FF model is 0.681% per month(t=1.683).
The 5FF premium yielded by the P1-P25 difference is positive at 0.489% per month but not

statistically significant (t=1.161).
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[INSERT TABLE 2 HERE]

Table 3 reports the value weighted alpha of portfolios formed on the RtoTRF ratio. It is
clear that neither CAPM nor 3FF, four-factor model or SFF can completely account for the risk
adjusted performance. Indeed, Panel A shows that the liquidity premiums are positive and
significant at the 1% level under four different asset pricing models. The CAPM adjusted return
on the most liquid portfolio is 1.632% per month (t= 8.629) and the figure for the least liquid
portfolio is -0.19% per month (t=-0.95). It leads to a high and significant liquidity premium of
1.97% per month (t=6.614). The three factor Fama and French and four factor Carhart
premiums are greater than 2% per month. The five factor Fama and French model yields the
highest alpha of the P1-P25 spread with 2.176% per month (t=7.852). The results are also
robust across the two financial crises sub-periods. We witness that the pre crises period

experiences greater alpha values compared to the post crises period.

[INSERT TABLE 3 HERE]

In term of the GRS test, the null hypothesis that the 25 estimated alphas are jointly equal to
zero 1is rejected at the 1% significance level, over the entire sample period for four asset pricing
models considered when using three liquidity measures to construct portfolios. Our findings
support the argument that abnormal returns yielded from 25 decile portfolios constructed on
the basis of three price impact ratios cannot be accounted completely by the asset pricing

models.

Overall, the evidence has implied that the free float adjusted price impact ratio RtoTRF and
the return to turnover ratio — RtoTR, are superior to the return to volume ratio — RtoV. This is
because they both capture the impact of trading frequency on liquidity, and the RtoTRF ratio
accounts for the real supply of available stocks to the public for trading. The premiums of the
portfolio formed on the basis of the RtoTRF ratio are positive and significant using data on the

US market between 1997 and 2017. This finding is robust when considering two sub-samples
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including pre and post financial crises periods. It suggests that stocks with higher liquidity
levels offer higher expected returns. In addition, the RtoTR ratio’s performance strongly
supports the finding of Florackis, Gregoriou, and Kostakis (2011), that the trading cost effect
is dominated by the impact of trading frequency. Equities with low transaction costs may still
get the high premium if they are traded more frequency. Moreover, the finding of significant
portfolios’ alphas also shows that widely used asset pricing models cannot account for the

entire abnormal returns yielded by liquidity measures.

For robustness, we also calculate alphas for equal-weighted portfolios constructed on the
basis of the three price impact ratios. Tables 4, 5, and 6 show similar results for equal-weighted
alphas of decile portfolios based on RtoV, RtoTR, and the RtoTRF price impact ratios,
respectively. For example, the equal-weighted alpha of portfolios constructed on RtoTR ratios
in Table 5 show a similar trend compared to value-weighted alpha (Table 2). However, the
difference in alphas between P1 and P25 in the post-crisis period are stronger because they are
significant at the 5% level for the first three asset pricing models, and at the 10% level for the
five-factor Fama and French model. The equally-weighted alpha of portfolios formed on the
RtoTREF ratio are reported in Table 6. CAPM alpha value declines significantly from 1.385%
per month (t=8.368) in P1 to -0.035% per month (t=-1.706) in P25. This leads to a positive and
significant P1-P25 premium at 1.716% per month (t=6.731). Lowest P1-P25 spread premium
are viewed in the Fama and French five-factor model. This finding is robust across two sub
financial crises periods as shown in Panel B and Panel C of Table 6.

[INSERT TABLE 4, 5, 6 HERE]
6. Conclusion
This study empirically examines the relationship between stock returns and liquidity using
a new price impact ratio as our measure of liquidity. The free-float adjusted price impact ratio

established by Karim et al. (2016), which is defined as the absolute daily stock return to the
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free-float adjusted turnover (RtoTRF ratio) is employed as an alternative to the widely used
liquidity measure, the Amihud return to volume ratio (RtoV ratio). Compared to the RtoV ratio,
the new liquidity measure is free of size bias. The RtoV ratio suffers from a size bias as small
capitalization stocks are less liquid (high RtoV value) than stocks with greater market value.
Our empirical findings support this argument, because the Spearman rank correlation between
RtoV and market value is exceedingly strong (-0.947), whereas the figure of the RtoTRF ratio
is -0.666.

In order to study the impact of the new liquidity measure on asset pricing, we use a data
sample of all common stocks listed on three main stock exchanges of US markets from 1997
to 2017. By sorting these stocks into 25 decile portfolios based on the level of free-float price
impact ratio, we find a negative correlation between RtoTRF ratio and expected stock returns.
In particular, stocks with low RtoTRF (more liquid shares) have higher post ranking returns,
compared to high RtoTRF stocks. This finding is robust when we use alternative asset pricing
models. Furthermore, we include a price impact factor (PI) which is defined as the difference
in return between portfolios with low RtoTRF and portfolios with high RtoTRF ratios, in order
to explain the cross-sectional variation in post-ranking portfolio returns. We find a strong and
statistically significant risk premium of PI when using four different asset pricing models
including CAPM, three-factor Fama and French model (Fama and French, 1993), four-factor
Carhart model (Carhart, 1997), and the five-factor Fama and French model (Fama and French,
2015).

Our research also tests the efficiency of another alternative to the Amihud ratio, the return
to turnover ratio, which is constructed by Florackis, Gregoriou, and Kostakis (2011). Through
substituting the denominator of the RtoV with the turnover ratio, they provide evidence that
RtoTR is free of size bias when using a sample of listed stocks on the London Stock Exchange

in the period from 1991 to 2008. They also suggest that the effect of trading activity dominates
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trading costs with respect to influencing expected stock returns. In our study we report that
stocks with low RtoTR (liquid stocks) have higher post-ranking return than high RtoTR stocks,
which are in agreement with the results in the UK stock market. The RtoTRF liquidity measure
is superior to the RtoTR ratio because it encapsulates the number of shares that are available
to the public for trading.

Overall, our findings have important implications for both academics and investors. We
introduce a new price impact ratio, which is a more comprehensive alternative to the Amihud
ratio as a measure of stock liquidity. As a result, the free float adjusted price impact ratio
provides researchers with a more accurate approximation of stock market liquidity. This makes
a strong contribution to the market microstructure and asset pricing literature. From a practical
perspective, liquidity is one of the main drivers for the trading frequency of investors. Our
superior liquidity measure will improve the efficiency of stock markets, give investors more
confidence in investing, and improve the quality of academic research. Including our new
measure of liquidity in the seven-factor asset pricing model based on prospect theory developed

by Gregoriou et al (2019), would be an interesting avenue for further research.
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3 Table 1: Alpha value of value weighted portfolio based on RtoV ratio

4
a of 25 value-weighted decile portfolios constructed based on the RtoV ratio. At month t-1, all stocks are sorted and classified into 25 decile portfolios based on the RtoV price impact ratio. P25 col
t ratio are assigned on P1. The sorting procedure at each month with all eligible stocks at that time. The excess sorted portfolio returns for one post ranking months are obtained as the post ranking p
nte@gepts from the regression of asset pricing model. CAPM alpha is monthly alpha estimated from CAPM, 3FF alpha is monthly alpha obtained from Fama and French three-factor model, SFF alpl
art-alpha is monthly alpha estimated from Carhart four-factor model. P25-P1 is the difference of alphas between highest and lowest liquidity ratio portfolios. GRS test is the F-value of Gibbons, Ross
alphas jointly equal zero. *, **, *** denotes statistical significant at the 10%, 5%, and 1% level, respectively.
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3 Table 3: Alpha value of value-weighted portfolio based on RtoTRF ratio
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0.515
2.785
0.515
2.672

0.551
3.326
0.587
3.655
0.588
3.641
0.514
3.117

-0.085
-0.421
-0.039
-0.199
-0.040
-0.203
-0.078
-0.375

-0.101
-0.444
-0.053
-0.238
-0.045
-0.208
-0.223
-0.975

-0.316
-1.452
-0.291
-1.334
-0.290
-1.323
-0.336
-1.510

-0.421
-1.522
-0.407
-1.580
-0.400
-1.584
-0.277
-1.032
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-0.698 -0.465 0.128
-2.387 -1.696 0.390
-0.670 -0.460 0.122
-2.348 -1.848 0.400
-0.673 -0.458 0.130
-2.359 -1.836 0.436
-0.695 -0.432 0.028
-2.332 -1.652 0.090
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Table 4: Alpha value of equal-weighted portfolio based on RtoV ratio

This table shows the post-ranking alpha of 25 equal-weighted decile portfolios constructed based on the RtoV ratio. At month t-1, all stocks are sorted and classified into 25 decile p
liquidity level stocks whereas stock with lowest liquidity price impact ratio are assigned on P1. The sorting procedure at each month with all eligible stocks at that time. The excess
post ranking portfolio returns minus the monthly risk free rate. The alphas are estimated as intercepts from the regression of asset pricing model. CAPM alpha is monthly alpha estim
French three factor model, SFF alpha is monthly alpha derived from Fama and French five factor model, and Carhart alpha is monthly alpha estimated from Carhart four factor

liquidity ratio portfolios. GRS test is the F-value of Gibbons, Ross and Shanken (1989) test under the null hypothesis that all 25 decile portfolios’ alphas jointly equal zero. *,
respectively.

Decile 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2
Panel A: Feb 1997 to Dec 2017

CAPM 0.113 0.243 0.316 0.270 0.305 0.256 0.266 0.464 0.411 0.415 0.562 0.398 0.521 0.444 0.616 0.653 0.750 0.940 1.001 1.

1.592 2.738 2.837 2177 2.355 1.842 1.786 2.948 2.580 2.390 3.186 1.944 2.664 2.135 2.985 2.866 3.222 4.084 4.422 4.

3FF 0.143 0.213 0.256 0.203 0.207 0.154 0.148 0.341 0.284 0.264 0.423 0.236 0.352 0.264 0.446 0.448 0.531 0.727 0.788 0.

2.105 2.562 2.501 1.779 1.953 1.317 1.342 3.226 2.593 2.242 3.509 1.811 3.154 2.134 3.692 3.260 4.022 5.124 5.176 5.
Carhart 0.138 0.203 0.283 0.247 0.263 0.189 0.186 0.387 0.347 0.334 0.496 0.304 0.424 0.337 0.537 0.575 0.646 0.864 0.921 1.
2.000 2.411 2.763 2.178 2537 1.618 1.690 3.706 3.259 2.916 4.254 2.383 3.951 2.815 4.703 4.600 5.320 6.773 6.570 7.
SFF 0.173 0.199 0.157 0.089 0.085 -0.003 0.066 0.276 0.181 0.195 0.378 0.180 0.290 0.206 0.396 0.412 0.512 0.669 0.776 0.
2.456 2.324 1.503 0.770 0.791 -0.023 0.579 2.538 1.615 1.596 3.020 1.333 2510 1.608 3.159 2.882 3.716 4.559 4.884 5.

Panel B: Feb 1997 to Dec 2007

CAPM 0.127 0.334 0.493 0.391 0.442 0.378 0.372 0.756 0.558 0.511 0.785 0.616 0.821 0.634 0.854 0.708 1.030 1.066 1.301 1
1.155 2.257 2.627 1.958 2.140 1.718 1.579 2.964 2.328 1.955 2.832 1.931 2.734 1.948 2.670 2.011 2913 3.138 3.927 3.

3FF 0.185 0.226 0.262 0.150 0.144 0.040 0.069 0.439 0.228 0.163 0.445 0.218 0.431 0.221 0.478 0.264 0.564 0.613 0.839 0.
1.699 1.626 1.606 0.843 0.879 0.228 0.386 2.591 1.404 0.854 2.280 1.063 2.436 1.101 2.535 1.182 2.688 2.716 3.509 3

Carhart 0.184 0.195 0.335 0.262 0.279 0.108 0.107 0.549 0.374 0.301 0.628 0.351 0.565 0.367 0.643 0.555 0.825 0.885 1.101 1
1.657 1.373 2.051 1.505 1.791 0.611 0.589 3.316 2.456 1.625 3.469 1.746 3.319 1.892 3.619 2.984 4.640 4.546 5.178 5.

SFF 0.202 0.240 0.206 0.061 0.047 -0.064 -0.008 0.363 0.188 0.099 0.402 0.163 0.365 0.122 0.474 0.250 0.565 0.596 0.797 0.
1.807 1.701 1.232 0.340 0.286 -0.363 -0.043 2.133 1.119 0.502 2.012 0.773 2.012 0.600 2428 1.083 2.600 2.575 3.223 3

Panel C: Jan 2008 to Dec 2017

CAPM 0.130 0.136 0.095 0.117 0.131 0.100 0.129 0.121 0.232 0.274 0.303 0.123 0.166 0.199 0.301 0.564 0.362 0.723 0.601 0.
1.717 1.506 0915 0.856 0.894 0.625 0.747 0.708 1.131 1.230 1.441 0.503 0.688 0.809 1.220 2.100 1277 2.469 2.059 2.
3FF 0.129 0.121 0.092 0.100 0.130 0.081 0.138 0.135 0.226 0.293 0.323 0.122 0.179 0.230 0.308 0.604 0.413 0.757 0.651 0.

1.789 1.416 0.902 0.785 1.082 0.662 1.143 1.152 1.723 2.468 2.506 0.824 1.471 1.724 2.082 3.920 2.614 4.885 3.543 4.
Carhart 0.128 0.122 0.094 0.102 0.133 0.085 0.144 0.137 0.229 0.296 0.324 0.128 0.185 0.234 0.316 0.608 0.418 0.764 0.659 0.
1.780 1.433 0.925 0.805 1.113 0.708 1.282 1.184 1.757 2.559 2.519 0.890 1.601 1.807 2.321 4.010 2.689 5.246 3.801 4.
SFF 0.099 0.125 0.092 0.114 0.117 0.056 0.156 0.159 0.176 0.304 0.356 0.200 0.211 0.303 0.314 0.637 0.434 0.806 0.825 0.
1.342 1.398 0.853 0.858 0.927 0.437 1.227 1.292 1.296 2435 2.651 1.305 1.649 2.207 2.012 3.930 2.605 4.990 4.452 4.
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Table 6: Alpha value of equal-weighted portfolio based on RtoTRF ratio

This table shows the post-ranking alpha of 25 equal-weighted decile portfolios constructed based on the RtoTRF ratio. At month t-1, all stocks are sorted and classified into 25 decile portfo
level stocks whereas stock with lowest liquidity price impact ratio are assigned on P1. The sorting procedure at each month with all eligible stocks at that time. The excess sorted portfolio
returns minus the monthly risk free rate. The alphas are estimated as intercepts from the regression of asset pricing model. CAPM alpha is monthly alpha estimated from CAPM, 3FF alj
alpha is monthly alpha derived from Fama and French five factor model, and Carhart alpha is monthly alpha estimated from Carhart four factor model. P25-P1 is the difference of alphas
of Gibbons, Ross and Shanken (1989) test under the null hypothesis that all 25 decile portfolios’ alphas jointly equal zero. *, **, *** denotes statistical significant at the 10%, 5%, and 1

Decile 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Panel A: Feb 1997 to Dec 2017

CAPM 1.385 1.236 1.204 1.212 1.199 1.063 1.081 1.005 0.894 1.024 0.983 0.820 0.757 0.900 0.888 0.885 0.691 0.876 0.820

3FF

8.368 8.197 8.440 8.040 8.441 7.576 7.536 7.214 6.028 6.655 5.770 5.507 4.301 5.152 5.099 4.608 3.844 4.869 4.212
1.281 1.130 1.102 1.092 1.103 0.951 0.967 0.885 0.795 0.892 0.847 0.691 0.604 0.757 0.752 0.723 0.526 0.724 0.645
10.033 9.370 10.959 9.800 9.348 9.122 9.448 10.067 7.360 8.603 7.444 6.786 5.293 6.264 5.852 5.900 4.254 5.672 5.026

Carhart 1.388 1.200 1.145 1.164 1.165 1.001 1.026 0.923 0.882 0.963 0.934 0.743 0.718 0.853 0.872 0.821 0.636 0.792 0.720

11.706 10.238 11.492 10.851 10.075 9.760 10.310 10.617 8.741 9.713 8.696 7.439 7.053 7.547 7.459 7.155 5.609 6.340 5.779

5FF 1.226 1.022 0.991 0.977 0.975 0.825 0.885 0.850 0.730 0.855 0.818 0.679 0.553 0.711 0.739 0.645 0.449 0.694 0.609
9.241 8.293 9.730 8.626 8.144 7.855 8.446 9.288 6.521 7.916 6.886 6.478 4.667 5.656 5.501 3.089 3515 5.211 4.553
Panel B: Feb 1997 to Dec 2007
CAPM 1.508 1.529 1.756 1.427 1.422 1.662 1.368 1.497 1.441 1.276 1.339 1.246 1.354 1.188 0.860 1.289 1.229 1.247 1.039
5.738 6.092 7.146 6.059 6.118 7.528 5.759 6.313 6.293 5.516 5.252 4.901 5.324 4.908 3.638 4.992 4.694 4.686 4.164
3FF 1.378 1.309 1.483 1.193 1.173 1.400 1.139 1.244 1.177 0.948 0.995 0.917 1.036 0.857 0.488 0.902 0.822 0.861 0.671
7.159 7.290 8.539 6.756 7.147 9.308 6.105 7.011 6.868 5.797 5.665 5.239 5.040 4.924 2.919 4.717 4.516 4.677 3.661
Carhart 1.560 1.426 1.596 1.380 1.293 1.473 1.333 1.387 1.307 1.106 1.175 1.087 1.294 1.036 0.633 1.108 0.971 1.020 0.866

Table S: Alpha value of equal-weighted portfolio based on RtoTR ratio

This table shows the post-ranking alpha of 25 equal-weighted decile portfolios constructed based on the RtoTR ratio. At month t-1, all stocks are sorted and classified into 25 decile p
liquidity level stocks whereas stock with lowest liquidity price impact ratio are assigned on P1. The sorting procedure at each month with all eligible stocks at that time. The excess so:
ranking portfolio returns minus the monthly risk free rate. The alphas are estimated as intercepts from the regression of asset pricing model. CAPM alpha is monthly alpha estimated f
three factor model, SFF alpha is monthly alpha derived from Fama and French five factor model, and Carhart alpha is monthly alpha estimated from Carhart four factor model. P25
portfolios. GRS test is the F-value of Gibbons, Ross and Shanken (1989) test under the null hypothesis that all 25 decile portfolios’ alphas jointly equal zero. *, ¥*, *** denotes statis

Decile 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Panel A: Feb 1997 to Dec 2017

CAPM 1.305 1.202 1.224 1.275 1.163 0.977 0.995 1.062 0.799 0.938 0.891 0.781 1.085 0.835 0.946 0.678 0.889 0.820 0.970 (
8.085 8.567 9.098 8.792 8.230 7.368 7.098 7.375 5.245 6.039 5.696 4.735 5.996 4.873 5.091 3.931 4.632 4.442 5.111

3FF 1.206 1.106 1.114 1.166 1.054 0.880 0.871 0.965 0.671 0.818 0.760 0.636 0.931 0.695 0.785 0.532 0.711 0.667 0.804 (
9.587 10.461 11.080 10.142 10.071 9.008 9.317 8.845 6.644 7.340 7.202 5.879 7.649 5.536 6.312 4.478 6.036 5.098 6.243 [

Carhart 1.284 1.156 1.177 1.211 1.116 0.941 0.914 1.050 0.745 0.898 0.831 0.730 1.027 0.773 0.915 0.647 0.776 0.759 0.897 (
10.569 11.092 12.119 10.608 10.978 9.986 9.892 10.236 7.778 8471 8.217 7.327 8.995 6.372 8.352 6.040 6.739 6.079 7.338

SFF 1.146 1.031 0.992 1.026 0.908 0.799 0.794 0.903 0.604 0.765 0.763 0.577 0.896 0.616 0.765 0.493 0.618 0.644 0.785 (

1.146 1.031 0.992 1.026 0.908 0.799 0.794 0.903 0.604 0.765 0.763 0.577 0.896 0.616 0.765 0.493 0.618 0.644 0.785 (

Panel B: Feb 1997 to Dec 2007

CAPM 1.450 1.507 1.741 1.402 1.567 1.582 1.528 1.242 1.289 1.491 1.448 1.226 1.140 0.978 1.058 1.167 1.175 1.399 1.159 (
5.366 6.456 7.477 6.226 6.751 7.048 7.415 4.882 5.766 5.851 5.358 5.128 4.357 4.241 4.066 4.337 4.784 4.866 4.365
3FF 1.311 1.301 1.511 1.129 1.278 1.376 1.335 0.959 0.996 1.171 1.089 0.888 0.791 0.657 0.652 0.781 0.846 0.983 0.775 (

6.578 7.560 8.783 7.517 8918 7.604 8.699 5.187 5.787 6.087 5.920 4.574 3.947 3.766 3.689 4.203 4.523 4.795 4.209
Carhart 1.467 1.384 1.618 1.261 1.359 1.576 1.455 1.130 1.192 1.381 1.252 1.040 1.026 0.821 0.812 0.953 1.003 1.166 0.983 (

7.679 8.055 9.582 8927 9.569 9.799 9.901 6.561 7.869 8.047 7.244 5.593 5.892 5.074 4.919 5.501 5.658 6.055 6.053 :
SFF 1.292 1.222 1.403 1.091 1.253 1.345 1.275 0.941 0.962 1.137 1.108 0.778 0.737 0.559 0.624 0.736 0.823 0.898 0.773 (

6.261 6.960 8.121 7.042 8.451 7.219 8.103 4.922 5427 5.716 5.946 3.961 3.597 3.168 3415 3.836 4.269 4.275 4.061

Panel C: Jan 2008 to Dec 2017

CAPM 1.350 1.141 1.164 0.967 0.989 0.991 0.964 0.788 0.720 0.604 0.556 0.506 0.616 0.660 0.678 0.795 0.630 0.716 0.705 (
5.756 6.578 6.301 5.752 5.394 5.467 5.674 4.569 3.756 3.154 2.788 2.722 2.828 3.143 2.816 3.307 2422 2.749 2.693 p
3FF 1.348 1.127 1.154 0.967 0.998 0.973 0.971 0.791 0.736 0.622 0.574 0.526 0.640 0.682 0.710 0.804 0.654 0.742 0.752 (
6.896 7.844 7.432 7.846 6.707 7.264 7.966 6.469 5.349 4.649 3.860 4.191 4.916 4.815 4.839 5.250 4.034 4.788 4.454 .
Carhart 1.356 1.134 1.159 0.972 1.003 0.978 0.975 0.797 0.742 0.628 0.579 0.530 0.643 0.687 0.713 0.809 0.661 0.749 0.755 (
7.288 8.473 7.713 8.189 6.891 7.633 8172 6.962 5.682 4.987 3.965 4.335 5.019 4.961 4.954 5.382 4.248 5.193 4.480 .
SFF 1.305 1.079 1.082 0.897 1.021 0.945 0.963 0.795 0.689 0.590 0.600 0.539 0.591 0.696 0.726 0.846 0.754 0.750 0.838 (

6.383 7.193 6.685 7.106 6.560 6.718 7.761 6.165 4.881 4.198 3.827 4.148 4413 4.693 4.713 5.254 4.508 4.593 4.763 .
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SFF

8.742
1.368
6.877

8.106
1.258
6.832

9.390
1.388
7.882

8.691
1.146
6.297

8.143
1.186
6.978

9.808
1.333
8.673
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7.907
1.093
5.709

8.196
1.214
6.612

7.926
1.165
6.561

7.329
0.872
5.231

7.360
0.957
5.271

6.740 7.442 6.558 4.024
0.881 0.992 0.787 0.370
4.963 4.672 4.417 2.221

6.474
0.868
4.395

5.598
0.804
4.264

5.874
0.835
4.422

5.248
0.610
3.237

Panel C: Jan 2008 to Dec 2017

CAPM

3FF

Carhart

SFF

1.411
6.277
1.402
7.313
1.412
7.965
1.375
6.802

1.122
5.235
1.112
6.787
1.118
7.034
1.064
6.225

1.154
6.273
1.154
7.737
1.162
8527
1.080
6.958

0.919
4.682
0.915
5.797
0.922
6.169
0.845
5.140

0.963
5.548
0.954
7.257
0.959
7.534
0.947
7.141

1.003
5.538
0.989
6.873
0.992
7.030
0.968
6.473

0.910
5.217
0.912
7.758
0.917
8.331
0.941
7.660

0.764
4.441
0.760
6.366
0.763
6.441
0.788
6.284

0.956
5.226
0.973
8.035
0.977
8375
0.907
7.211

0.715
3.868
0.733
5.484
0.739
5.833
0.732
5.306

0.747
4.187
0.760
6.604
0.765
7.053
0.735
6.134

0.849 0.492 0.552 0.581
4.212 2.435 2.704 2.659
0.872 0.525 0.577 0.609
6.066 3.985 4.352 4.772
0.877 0.529 0.581 0.611
6.321 4.163 4.532 4.805
0.899 0.525 0.527 0.575
6.007 3.802 3.796 4.323

0.765
3.020
0.793
4.533
0.799
4.771
0.893
4.928

0.725
3.330
0.752
5.685
0.755
5.760
0.794
5.732

0.438
1.631
0.457
2.804
0.461
2.891
0.526
3.104

0.703
2.560
0.729
4.244
0.737
4.672
0.732
4.060

29



