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Abstract

Low infrequent trading implies low liquidity. Liquidity and transaction cost
are two sides of the coin. Whether transaction cost is the determinant of stock
liquidity premium? This paper selects common stocks of NYSE/Amex/Arca/
Nasdaq from 1926 to 2011 as research samples, makes a comprehensive anal-
ysis through Fama-French three factor model and Fama-French five factor
model, LCAPM model and Péstor Stambaugh model. The results show that
the ability of BA12, LOT12, CS12, and C¥®" is limited, which means that
transaction cost is not the determinant of liquidity premium, and the in-
fluence of transaction cost on the expected return of stock is indirect and
secondary. The research provides a strong empirical experience for the asset
pricing power of transaction cost is the second order. Thus, from the pers-
pective of pricing meaning, transaction cost is not the decisive factor of
price.
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1. Introduction

Transaction cost is composed of direct transaction cost and implicit transaction
cost (Demsetz, 1968), which is the comprehensive embodiment of market quali-
ty and an important factor of the core competitiveness of stock exchange. Li-
quidity and transaction cost are actually “the positive and negative sides of the
coin”. Lower transaction cost means higher liquidity. Lower transaction cost
means that the stock price will not be greatly distorted due to incomplete infor-
mation and sudden changes in supply and demand, which makes the market
more stable. The lower transaction cost enables investors to quickly change their
investment portfolio according to market information, accelerate the reaction of
stock price to innovation of information, and make the market more efficient
and transparent. In 1986, the Department of labor of the United States issued

guideline 86-1, which requires the financial market to focus on transaction cost.
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Since then, the securities market has begun to pay attention to transaction cost.
With the improvement of corporate governance, market transparency and pric-
ing efficiency, there is less and less room to earn excess profits. Therefore, trans-
action cost analysis, transaction cost asset pricing power research is very impor-
tant.

Transaction cost measures the width of liquidity. The research of liquidity starts
from bid ask spread (Amihud and Mendelson, 1986). Stocks with lower liquidity
will have higher expected return, which marks the establishment of liquidity
premium theory. A lot of literatures have found that there is a high-low portfolio
return gap formed by some liquidity indicators. For example, Brennan et al.
(1996, 1998, 2012), Amihud (2002), Hasbrouck (2003), Pastor and Stambaugh
(2003), Liu (2006), Goyenko et al. (2009). It’s not surprising that portfolio return
difference exists. On the meaning of asset pricing of transaction cost, Constanti-
nides (1986) found that although transaction cost affects asset demand, the im-
pact on asset return is the second order, that is, when investors face large trans-
action cost, they can adjust it by reducing transaction frequency and volume.
Then, Vayanos (1998, 1999) thinks that the transaction cost mainly affects the
holding period and trading volume, and the impact on the expected return is the
second order. But it’s worth noting that the large magnitude of portfolio return
difference in the United States, Anthony and Tan (2011) found that the magni-
tude of liquidity premium and transaction cost spread is the first order, and
transaction cost has asset pricing power. It can be seen that theoretically, wheth-
er the asset pricing power of transaction cost is first-order or second-order is still
in dispute. Is transaction cost the determinant of asset return and can it be ig-
nored in asset pricing? Does transaction cost directly or indirectly affect stock
expected return? This paper attempts to find the answer from the comprehen-
sive empirical research and fill in the empirical evidence of this problem. Due to
the diversity and difference of transaction cost indicators, this paper selects four
classic transaction cost estimates: Amihud & Mendelson (1986), Lesmond et al.
(1999), Hasbrouck (2009), Corwin and Schultz (2012). This paper takes the
common stock of American stock market from June 1927 to December 2011 as
the research sample to comprehensively explore the ability of transaction cost to
predict stock returns.

The rest of this paper is organized as follows. Section 2, the measurement of
transaction cost index and its correlation analysis. Section 3, the liquidity pre-
mjum test based on Fama-French asset pricing model. Section 4 is the cross-sec-
tional regression analysis at the stock level. Section 5, the portfolio performance
test adjusted by liquidity risk. Section 6 is the robustness test. Section 7 is the

conclusion.

2. Data and Transaction Cost Measures
2.1. Data

Our sample includes all NYSE/Amex/Arca/Nasdaq ordinary common stocks over
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January 1926 to December 2011. Because trading volumes for Nasdaq stocks are
inflated relative to NYSE/Amex/Arca stocks due to interdealer trades, our main
tests are based on NYSE/Amex/Arca stocks. To check the robustness, we also test
them using NYSE/Amex/Arca/Nasdaq stocks. Daily trading volume and number
of shares outstanding, monthly return and market value (MV)', and annual ac-
counting data for calculating the book-to-market (B/M) come from the CRSP/
COMPUSTAT merged (CCM) database. The construction of B/M follows Davis
et al. (2000) and we assume that book equity data are publically available five
months after the fiscal year end date>. We download the monthly values of the
three Fama-French factors and the five Fama-French factors, and the traded
liquidity factor of Pastor and Stambaugh (2003) from WRDS.

2.2. Transaction Cost Measures

The advantages and disadvantages of transaction cost estimation are related to
the estimation methods. In this paper, four classical transaction cost estimation
methods are selected to measure the transaction cost indicators.

* BAI2: Amihud and Mendelson (1986) daily quoted bid-ask spread averaged
over the prior 12 months. For NYSE/Amex/Arca stocks, the CRSP daily bid
and ask prices are closing bid and closing ask prices, but for Nasdaq stocks
we use the inside quotation as the bid and ask prices.

e LOTI12: Lesmond et al. (1999) first constructed the LDV model (limited de-
pendent variable) based on the hypothesis of information trading absence on
non-zero return day and information trading absence on zero return day,
and estimated the effective spread of parameter sum by maximum likelihood
estimation. The calculation of this nonlinear maximum likelihood estimation
is complex. About calculation, we make two improvements. First, the im-
provement of the estimation window. Lesmond et al. (1999) had a fixed esti-
mation window of 252 days. Considering the particularity of double week-
days and February days, holidays and other factors, we improve the estima-
tion window to 12 months. We requires that the number of non-zero return
days in 12 months should be at least 16 days. Secondly, we optimize the ex-
ecution algorithm. The process of sac NLP in sas9.3 is used to implement the
Newton Raphson optimization algorithm. For the core program of nonlinear
maximum likelihood estimation, refer to Gallop (2007).

e (S12: Corwin and Schultz (2012) work out their bid-ask spread estimate each
month based on daily high and low prices in the month. In this paper, our
test uses the average Corwin-Schultz spread over the prior 12 months and
denote this average as CS12.

* (3% Hasbrouck (2009) improved Roll’s (1984) effective transaction cost es-
timation. Its main technique is to generate Gibbs sampler, and use Bayesian

'Monthly returns are adjusted for delisting following Shumway (1997).
Book equity data before 1951 are hand-collected by Davis et al. (2000) and downloaded from French’s
website.
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method to get the point estimation of parameter C.

We analyze the correlation between the four transaction cost indicators. Table
1 shows Pearson correlations between liquidity measures. The average and maxi-
mum values of the correlation coefficients of the three sample periods are listed
in Table 1. Over the full sample period 1927 to 2010, BA12 is highly correlated
with LOT12 at 0.988, is highly correlated with CS12 at 0.935, is highly correlated
with C#%% at 0.972, the average correlation coefficients were 0.808, 0.791, 0.852.
The correlation between CS12 and LO712 is 0.770. low at 0.065. The correlation
between CS12 and ¥ is 0.821. The correlation between LOT12 and G®* is
0.872. These indicate that the four transaction cost indicators do capture infor-
mation from the trading cost. On the other hand, there are small differences in
their ability to describe the trading cost. We observe the similar magnitudes and
patterns over the two subperiods 1927-1963 and 1964-2011.

Because of the strong linear correlation between the four transaction cost in-
dicators. Therefore, the principal component analysis of BA12, LOT, CS12 and
C#5 was carried out, extract the first principal component, and calculate the
factor score. This factor named as the comprehensive transaction cost factor,
CO-cost.

Table 1. Pearson correlations. This table reports the Pearson correlations between the
transaction cost measures adopted in this paper. (a) 192712 - 196312; (b) 196412 - 200912;
(c) 192712 - 200912.

()

MEAN Maximum
YAERS : :
BA12 CS12 9t LOT12  BAI2 CS12 cObs  LOTI2
BA12 37 1 0.823  0.857  0.796 1 0.928 0972  0.940
CS12 37 1 0.807  0.760 1 0.945  0.920
cGibbs 37 1 0.887 1 0.975
(b)
MEAN Maximum
YAERS
BA12 CS12 cOibbs  TOT12  BAI12 CS12 cOithbs LOT12
BA12 47 1 0.765  0.847  0.817 1 0.935 0959  0.988
CS12 47 1 0.832  0.778 1 0.945  0.944
cOibbs 46 1 0.860 1 0.982
(©)
MEAN Maximum
YAERS
BA12 CS12 cObbs  TOT12  BA12 CS12 cOibbs  LOT12
BA12 84 1 0.791 0.852  0.808 1 0.935  0.972  0.988
CS12 84 1 0.821 0.770 1 0.945  0.944
cCibbs 84 1 0.872 1 0.982
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3. The Liquidity Premium

We begin our empirical tests with portfolios sorted respectively by the five trans-
action cost measures: BA12, LOT12, CS12, C&#* and CO-cost. For BA12, LOT12
and CS12, we form portfolios at the end of December each year and hold them

86 and CO-cost, we

for the subsequent 12 months from July to next June. For C
form portfolios at the end of June each year and hold them for the subsequent 12
months from January to December of next year. In the pre-1963 period, the
sample includes NYSE stocks only and we classify them into quintile portfolios
(in the robustness check section, we also use decile portfolios over the pre-1963
period). In the post-1963 period, we form decile portfolios with NYSE break-
points. We measure portfolio performance/return on the monthly basis and
calculate the holding-period monthly portfolio returns based on the decomposed
buy-and-hold method of Liu and Strong (2008)°. We mainly rely on the FF3FM
as a benchmark to work out the risk-adjusted performance. But we use FF5FM
to test the risk-adjusted performance. For robustness, we adopt two weighting
schemes in performing the portfolio analysis: equally-weighted portfolios (EW),
and value-weighted portfolios (VW).

3.1. Portfolio Returns before Risk Adjustment

Table 2 reports raw mean returns per month of portfolios formed on BA12,
LOT12, CS12, C&%% and CO-cost, respectively. Panel A presents results of quin-
tile portfolios in the pre-1963 period. For the C&-sorted EW (VW) portfolios,
holding-period returns steadily increase from Low- to High-C#** portfolios and
the C#%-based liquidity premium is significant at 0.867% (¢ = 2.23) per month
with EW and 0.680% (¢ = 2.11) per month with VW. CS12 and C#* perform
similarly. For the BA12- and LOT12-sorted EW (VW) portfolios, liquidity pre-
mium is insignificant at 0.625% (¢ = 1.86), 0.573% (¢ = 1.65) per month with
EW, and 0.123% (¢ = 0.54), 0.040% (¢ = 0.16) per month with VW, respectively.
In addition, for the CO-cost-sorted VW portfolios, liquidity premium is signifi-
cant at 0.677% (¢= 2.17) per month.

With NYSE/Amex/Arca ordinary common stocks over the post-1963 period,
Panel B repots raw return per month of decile portfolios, which are classified
using NYSE breakpoints. Among the five trading cost measures, the C#% and
CS12 show the stronger return predictability. In fact, the C#**-based H-L pre-
mium is insignificant at 0.285% (¢ = 1.24) per month for VW, 0.156% (¢= 0.70),
is significant at 0.485% (¢ = 1.96) per month for EW. For the other trading cost
indicators, H-L premium is insignificant per month for EW (VW).

Comparative analysis shows that BA12, LOT12, C&% and CO-cost do not
have the ability of expected return, and C#% and CS12 are better than BA12,
LOT12 and CO-cost.

’If a stock delists during the 12-month holding period, we set its post-delisting returns over the re-
maining holding-period months to zero.
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Table 2. Raw return per month of portfolios formed on BA12, LOT12, CS12, C#%% and
Co-cost. (a) Raw return (%) per month of quintile portfolios with NYSE ordinary com-
mon stocks over7/1927 to 6/1963; (b) Raw return (%) per month of decile portfolios with
NYSE/Amex/Arca ordinary common stocks over7/1963 to 6/2011.

(a)

EwW VW

BA12 LOT12 CS12  C#  Co-cost BA12 LOTI2 CS12  C#%  (Co-cost

192707-196306 192801-196312 192707-196306 192801-196312

Low 0968 0970 0983 0877 0.874 0920 0943 0946 0.898 0918
Q2 1.178 1.162 1.182 1.045 1.116 1.093 1.115 1.122 1.047 1.201
Q3 1.297 1.255 1.238 1.241 1.157 1.259 1.114 1.033 1.206  1.285
Q4 1.403 1.380  1.360  1.405  1.241 1.203 1135 1.215 1.334  1.197
High 1.593 1.543 1.567 1.743 1.581 1.043 0983 0939 1.578 1.595

0.625 0.573 0584 0.867 0708 0.123 0.040 -0.007 0.680 0.677
(1.86) (1.65) (1.68) (2.23) (1.79) (0.54) (0.16) (-0.03) (2.11) (2.17)

(b)

EwW Vw

BA12 LOT12 (CS12  C& (Co-cost BA12 LOTI2 CS12  C&  Co-cost

196307-201106 196401-201012 196307-201106 196401-201012

Low 0987 0928 0949 1.029 1.076 0913 0876 0.884 0.879 0.928
D2 1.055 0976 1.055 1.096 1.088 0969 0.841 0.870 0.924 1.043
D3 1.066 0934 1.036 1.100 1.212 0945 0963 0910 0926 1.085
D4 1.087  0.991 1.009 1.117 1.031 0.952 0980 0876 0.882 1.012
D5 1.117  1.116 1.056 1.102 1.175 0.996 1.045 0.873 0.921 1.044
D6 1.166  1.122 1.079 1139 1.081 1.098 0.907 0924 0.883 1.109
D7 1.159 1142 1.101 1.107 1.110 1.031 1.045 0916 1.008 1.205
D8 1.175 0980 1.185 1.243 1.256 1.006 1.056 0.948 1.123 1.118
D9 1.159  1.030 1.128 1.300 1.499 1.339 0.799 0919 1.182 1.308

High 1.289 1.058 1.108 1.514 1553 1.094 1.084 0.891 1.164  1.377

0302 0.129 0.159 0.485 0476 0.180 0.208 0.007 0.285  0.449
(1.33)  (0.53) (0.71) (1.96) (1.54) (0.94) (0.76) (0.03) (1.24) (1.16)

3.2. Portfolio Performance after Adjusting for the Three
Fama-French Risks

To adjust for risk, we rely on the FF3FM of Fama and French (1993) commonly
used in the literature. Specifically, we estimate the following model:

Ri—Ry =a+f,(Ry —Ry )+ BSMB + B HML, +z,, (1)
where R, —R;, SMB,, and HML, are the month-¢values of the three Fama-

French factors: market, size, and book-to-market; R, is the month-¢return of
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portfolio 5 Ry, is the risk-free rate* for month ¢

Table 3 reports the FF3FM alphas of portfolios classified respectively by BA12,
LOT12, CS12, C#% and CO-cost. Panel A reports the results of quintile portfo-
lios with NYSE ordinary common stocks over 1926 to 1963. After adjusting for
the FF3FM, CS12 and C#** are completely lose them power to predict returns.
The C#**-based premium after adjusting for the FF3FM is 0.343% (¢ = 1.87),
0.256% (t = 1.31) per month with EW and VW, respectively. In addition, the li-
quidity premium associated with BA12, LOT12 and CO-cost., is also insignifi-
cant regardless of EW or VW.

Panel B shows the results of decile portfolios with NYSE/AMEX/ARCA ordi-
nary common stocks over 1963 to 2011, where decile portfolios are formed with
NYSE breakpoints. The C#**-based premium after adjusting for the FF3FM is
insignificant at —0.102% (¢= —0.56), and —0.261% (¢= —1.78) per month for EW
and VW, respectively. In addition, based on the FF3FM, we don’t observe a sig-
nificantly positive liquidity premium associated with BA12, LOT12, CS12 and
CO-cost.

Opverall, based on the FF3FM, there is no direct relationship between liquidity
premium and transaction cost, the trading cost doesn’t determine the stock re-
turn. The trading cost does not show significant return predictability. The result
consistent with Constantinides (1986) that the impact of trading cost on asset

return is second order.

3.3. Portfolio Performance after Adjusting for the Five
Fama-French Risks

We run the FF5FM of Fama and French (2015) model:

Ri Ry =a+f,(Ry —Ry)+B,SMB, + B,HML, + B,RMW, + B.CMA +5,, (2)

where R, -R,, SMB,, HML,, RMW, and CMA are the month-¢values of
the five Fama-French factors: market, size, book-to-market, profitability and in-

vestment; R, is the month-¢return of portfolio 5 Ry is the risk-free rate* for

it
month £
Table 4 shows the results of decile portfolios with NYSE/Amex/Arca ordinary
common stocks over 1963 to 2011, where decile portfolios are formed with NYSE
breakpoints. In the case of EW portfolio return, the BA12-, LOT12-, CS12-, C&®b-
and CO-cost -based premium after adjusting for the FF5FM is insignificant at
0.145% (= 0.79), —0.224% (¢ = —1.15), —0.324% (¢ = —2.15), 0.189% (¢ = 1.09)
and 0.172% (¢ = 0.62) per month, respectively. In the case of VW portfolio re-
turn, the alpha of FF5FM is insignificant at —0.066% (¢ = —0.43), —0.542% (¢ =
—2.48), —0.589% (t = —3.37), —0.068% (¢t = —0.44), —0.174% (¢t = —-0.47) per
month. The analysis results show that the trading cost does not show significant

return predictability.

*Proxied by the one-month Treasury-Bill rate.
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Table 3. Portfolio performance after adjusting for the Fama-French three-factor model.

(a) FF3FM alphas (%) per month of quintile portfolios with NYSE ordinary common
stocks over 7/1927-6/1963; (b) FF3FM alphas (%) per month of decile portfolios with
NYSE/Amex/Arca ordinary common stocks over 7/1963-6/2011.

()

BA12

LOT12

EwW

CS12

C gibbs

Co-cost

BA12

LOT12

VW

CS12

C gibbs

Co-cost

192707-196306

192801-196312

192707-196306

192801-196312

Lo -0.096 -0.071 0.001 -0.150 -0.110 0.006 0.026 0.066 —0.013 0.017
W
(-1.74) (-1.60) (0.03) (-3.11) (-1.67) (0.17) (1.21) (2.82) (-0.54) (0.44)
Q 0.007 -0.010 -0.077 -0.035 -0.007 0.063 0.036 —0.061 0.072 0.142
(0.11) (-0.17) (-1.13) (-0.57) (-0.08) (1.22) (0.56) (—0.99) (1.35) (2.33)
Q3 0.033 -0.013 -0.067 0.034 -0.059 0.193 -0.018 -0.071 0.096 0.132
(0.57) (-0.22) (-1.30) (0.53) (-0.62) (2.52) (-0.25) (-0.89) (1.37) (1.73)
Q4 0.041 -0.023 -0.002 0.082 -0.084 0.099 -0.069 0.108 0.226 0.134
(0.58) (-0.34) (-0.04) (1.07) (=0.79) (1.07) (-0.76) (1.09) (2.12) (1.26)
Hich 0.196  0.091 0.181 0.194 0.031 0.250 0.121 0.142 0.244 0.344
& (1.30) (0.61) (1.23) (1.17) (0.16) (1.41) (0.61) (0.81) (1.29) (1.80)
H-L 0.292 0.161 0.180 0.343 0.140 0.244  0.095 0.076 0.256 0.327
(1.67) (0.95) (1.07) (1.87) (0.74) (1.31) (0.46) (0.42) (1.31) (1.65)
(b)
EW VW
BA12 LOT12 CS12  C#  Co-cost BA12 LOTI2 CS12  C&  (Co-cost
196307-201106 196401-201012 196307-201106 196401-201012
L -0.061 0.021 0.069 0.089 0.112 0.075 0.156 0.109 0.071 0.065
OW
(-0.80) (0.25) (0.97) (1.30) (0.74) (1.15) (1.88) (1.40) (1.15) (0.35)
D2 0.023 0.091 0.102 0.061 0.068 0.083 0.099 0.052 0.045 0.100
(0.29) (1.10) (1.57) (0.90) (0.48) (1.29) (1.07) (0.74) (0.70) (0.57)
D3 -0.002 -0.078 0.014 -0.021 0.148 -0.011 0.126 0.006 0.074 0.095
(=0.02) (-0.89) (0.23) (-0.29) (0.98) (=0.15) (1.19) (0.10) (1.02) (0.59)
D4 -0.028 -0.026 -0.048 -0.041 -0.038 -0.089 0.094 —-0.032 -0.005 -0.011
(-0.36) (-0.32) (—0.82) (-0.59) (—0.27) (-1.26) (0.86) (—0.50) (—0.08) (-0.07)
D5 -0.037 0.064 —0.066 -0.089 -0.036 -0.087 0.148 -0.099 0.025 -0.011
(-0.50) (0.68) (-1.05) (-1.37) (-0.23) (-1.30) (1.31) (-1.51) (0.43) (-0.06)
D6 -0.024 0.071 -0.063 -0.040 -0.102 -0.138 -0.001 -0.092 -0.085 -0.009
(-0.30) (0.75) (-1.08) (-0.61) (-0.63) (-2.09) (0.00) (-1.27) (-1.27) (-0.05)
D7 -0.061 0.021 -0.096 -0.158 -0.121 -0.087 0.108 -0.113 -0.029 0.006
(-0.82) (0.23) (-1.54) (-2.33) (-0.66) (-1.21) (0.81) (~1.36) (-0.42) (0.03)
D8 -0.119 -0.197 -0.077 -0.036 -0.197 -0.025 0.037 -0.152 0.042 -0.257
(-1.55) (-1.96) (-1.17) (-0.51) (-1.00) (-0.34) (0.25) (-1.54) (0.57) (-1.14)
D9 -0.221 -0.256 -0.205 -0.092 0.138 -0.084 -0.357 —0.262 0.027 -0.056
(-2.57) (-2.22) (-2.84) (-1.13) (0.65) (-0.83) (-2.00) (-2.37) (0.29) (-0.24)
Hich -0.096 -0.328 -0.338 -0.013 0.005 -0.313 -0.211 -0.458 -0.19 -0.199
1
& (-0.55) (-1.99) (-2.65) (-0.08) (0.02) (-2.39) (—0.99) (-3.17) (-1.53) (-0.66)
H-L -0.035 -0.349 -0.407 -0.102 -0.107 -0.388 -0.367 -0.567 -0.261 -0.264
(-0.19) (-1.84) (-2.64) (-0.56) (-0.40) (-2.45) (-1.67) (-3.03) (-1.78) (-0.75)
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Table 4. Portfolio performance after adjusting for the Fama-French five-factor model.

EwW Vvw

BA12 LOT12 CS12  C#  Co-cost BA12 LOTI2 CS12  C#%  Co-cost

196307-201106 196401-201012 196307-201106 196401-201012

-0.226 -0.100 -0.056 -0.099 -0.064 -0.152 0.069 -0.056 -0.110 0.016

L
oW (23.18) (-1.19) (-1.01) (~1.78) (-0.42) (-1.98) (0.81) (~0.82) (~1.96) (0.09)
Dy 0134 0073 0131 -0.113 -0.142 -0.096 -0.063 -0.247 -0.106 -0.103
(-1.86) (=0.92) (-2.39) (-2.08) (-1.01) (-1.22) (=0.67) (-4.04) (-1.87) (-0.58)
Dy 0141 0299 -0139 -0.184 0009 0078 -0.090 -0.31 -0.195 -0.032
(-2.07) (-3.78) (-2.80) (-3.30) (0.06) (~1.00) (—0.88) (-4.09) (-3.12) (-0.19)
Dy 0150 0161 0120 -0.184 -0.201 -0.153 -0.149 -0.086 -0.197 -0.166
(-2.05) (~1.98) (-2.28) (-3.37) (-1.44) (-1.67) (-1.41) (-1.52) (-2.98) (~1.02)
ps 0141 0090 -0178 -0211 -0.109 -0.167 0008 -0.108 -0.168 0.107
(=2.04) (=1.00) (-3.49) (-3.84) (-0.67) (~1.85) (0.07) (-1.95) (-2.61) (0.55)
Dg 0135 0060 0160 -0.141 -0335 -0.082 0166 -0.127 -0.151 0216
(-1.87) (=0.65) (-2.97) (-2.48) (-2.09) (=0.94) (-1.23) (~1.87) (-2.26) (~1.09)
py 0163 0103 -0178 -0217 -0214 0166 -0.049 -0.290 -0.088 —0.109
(=2.36) (=1.11) (=3.12) (=3.67) (~1.14) (-1.84) (=0.37) (-3.78) (~1.26) (-0.46)
pg 0203 0288 0181 —0.091 -0231 0308 -0.049 -0.100 0.019 —0329
(-2.81) (-2.88) (-3.10) (-1.40) (-1.13) (-3.53) (-0.33) (-1.21) (0.27) (-1.41)
Dy 0255 0355 0207 -0.083 0066 0065 -0.634 -0.191 -0.045 -0.173
(=3.03) (=3.13) (-3.19) (-1.12) (0.30) (0.54) (-3.62) (~1.64) (-0.45) (=0.71)
High 0080 0324 —0.381 0090 0.108 -0218 -0.473 -0.645 0178 -0.158

1!
81 (L045) (-1.92) (-2.82) (0.56) (0.43) (=1.57) (-2.23) (-4.41) (~1.36) (~0.50)
g 0145 0224 0324 0189 0172 -0.066 0542 -0.589 -0.068 -0.174

(0.79) (-1.15) (-2.15) (1.09) (0.62) (-0.43) (-2.48) (-3.37) (-0.44) (-0.47)

4. Stock Level Cross-Sectional Regressions

As an alternative way to examine the return predictability, we run the following
cross-sectional regression:
R _Rf,:+m=7o+71|n(MVit)+72In(B/Mit)+73Xit+5i,t+m’ 3)

i,t+m

where Rj;m is stock I's return in month ¢ + m (m=1,2,---,12), Rem is the
one-month T-Bill rate for month ¢ + m, In(MV},) is the natural logarithm of
stock /'s market cap measured at the end of month ¢ In(B/Mf;) is the natural lo-
garithm of stock /s book-to-market ratio measured at the end of month ¢ and
X is one of the four liquidity proxies measured at the end of month ¢ For each
12-month period from July (¢ + 1) to next June (¢ + 12), we run the regression
each month on these regressors. To mitigate the influence of outliers on the re-
gression results, we winsorize the top 0.5% observations and the bottom 0.5%
observations of each independent variable. Also, following Amihud (2002), for
each cross-sectional regression involving the regressor of RfoV12 we deflate it by
its cross-sectional mean. We calculate Litzenberger and Ramaswamy (1979) effi-
cient estimates. That is, for each model parameter, it is estimated as the weighted
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average of the monthly estimates with weights being determined by the reci-
procal of variances of the estimates.

Table 5 displays the cross-sectional regression results. The coefficient of
BA12, LOT12, CS12, C&®, CO-cost is insignificant at —0.233 (¢ = -0.72), —0.112
(t = —0.47), —0.147 (¢t = —-0.52), 0.146 (¢ = 1.03), 0.174 (¢ = 1.06) over the

Table 5. Cross—sectional regression analysis.

192707-196306

192801-196312

196307-201106

196401-201012

(1) (2) (3) (4) (5) (1) (2) (3) (4) (5)
aloha 1.268 1.429 1.086 1.382 1398 1.232 1.624 1.442 1.572 1.543
P (2.42) (3.08) (2.39) (2.93) (2.97) (3.05) (4.94) (3.38) (5.06) (3.74)
LMV -0.020 -0.061 -0.021 -0.061 -0.047 -0.010 -0.060 -0.038 -0.064 -0.041
n
(=0.31) (-1.08) (-0.42) (-1.02) (-0.98) (-0.19) (=2.03) (-1.00) (-1.97) (-0.51)
LB 0.213 0.267 0.180 0.236  0.098 0.140 0.114 0.141 0.155 0.056
(1.62) (1.94) (1.80) (1.68) (1.05) (1.79) (1.64) (1.84) (2.61) (0.46)
-0.233 0.153
BA12
(-0.72) (0.30)
-0.112 —0.802
LOT12
(-0.47) (-1.96)
0.37 -0.16
CS12
(1.94) (-0.49)
i 0.146 0.182
(1.03) (0.60)
0.174 0.066
Co-cost
(1.06) (0.28)
Numbers in parentheses are £statistics.
192707-201106 192801-201012
1) (2) (3) 4) (5)
1.247 1.538 1.283 1.488 1.479
alpha
(3.87) (5.60) (4.12) (5.50) (4.77)
LMV -0.015 -0.061 -0.031 -0.063 -0.044
n
(-0.35) (-2.02) (-1.00) (~1.96) (-0.87)
0.172 0.182 0.158 0.191 0.075
LnBM
n (2.38) (2.52) (2.57) (2.71) (0.93)
-0.014
BA12
(-0.04)
—0.581
LOT12
(-1.98)
0.22
CS12
(1.34)
b 0.166
(0.93)
0.113
Co-cost
(0.75)
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pre-1963 period. The coefficient of BA12, CS12, C&%5, CO-cost is insignificant at
0.153 (¢ = 0.30), —0.675 (¢ = —1.14), 0.182 (¢ = 0.60), 0.066 (¢ = 0.28) over the
post-1963 period. The coefficient of LOTI2 is significant at —0.802 (¢ = —1.96),
but the economic significance is not significant. The coefficient of BA12, LOT12,
CS12, C#%, CO-cost is insignificant at —0.014 (¢ = —0.04), —0.581 (¢ = -1.98),
0.22 (¢ = 1.34), 0.166 (¢ = 0.93), 0.113 (¢ = 0.75) over the sample period. The
coefficient of five trading cost is insignificant over the pre-1963 period, over the
post-1963 period, and over the sample period. The result meaning that the trad-
ing cost fails to predict return. The cross-sectional regression results are consis-

tent with the above portfolio analysis.

5. Portfolio Performance after Adjusting for Liquidity Risk

Recently, studies have shown that liquidity risk is important for asset pricing
(see Pastor and Stambaugh (2003), Acharya and Pedersen (2005), Sadka (2006),
and Liu (2006) for examples). To ascertain whether the trading cost has potential
pricing implication, we use Pastor-Stambaugh (PS) model and the liquidity-aug-
mented CAPM (LCAPM) of Liu (2006) to assess the performance of portfolios
classified by BA12, LOT12, CS12, C#% and CO-cost.

For the LCAPM, we run the following time-series regression:
Ri—Ry =a+B(Ry —Ry )+ ALIQ +&, (4)

where LIQ, is the month-#value of Liu’s (2006) mimicking liquidity risk factor.
For the Pastor-Stambaugh model, we run the following time-series regression:

Ri —Ry =a+p, (Rmt - th)+ﬁsSMBt + B HML, + B PSL, + & )

where PSL, is the month-# value of the PS liquidity factor. The PS liquidity
factor values are only available from 1968 onwards.

Table 6, Panel A reports the LCAPM alphas per month of H-L portfolios with
NYSE ordinary common stocks over July 1927 to June 1963. Panel B reports the
LCAPM alphas per month of H-L portfolios with NYSE/Amex/Arca ordinary
common stocks over July 1963 to June 2011. After adjusting for the LCAPM, the
result show that BA12, LOT12, CS12, C&% and CO-cost fails to predict return.

Table 6, Panel C reports Pastor and Stambaugh (2003) model alphas per
month of decile portfolios with NYSE/Amex/Arca ordinary common stocks over
July 1968 to June 2011. After adjusting for the PS, the result show that BA12,
LOT12, CS12, C# and CO-cost fails to predict return.

6. Robustness Tests

For the portfolio analysis, the previous results over the pre-1963 period are
based on quintile portfolios. Also, the above analysis excludes Nasdaq stocks. To
check the robustness of the results, we use the sample containing NYSE/Amex/
Arca/Nasdaq ordinary common stocks and adopt decile portfolios over both pre-

and post-1963 periods. Table 7 presents the results. Overall, these results are
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Table 6. Portfolio performance after adjusting for liquidity risk. (a) LCAPM alphas (%)
per month of H-L portfolios with NYSE ordinary common stocks over 7/1927-6/1963; (b)
LCAPM alphas (%) per month of H-L portfolios with NYSE/Amex/Arca ordinary com-
mon stocks over 7/1963-6/2011; (c) Pastor and Stambaugh (2003) model alphas (%) per
month of decile portfolios with NYSE/Amex/Arca ordinary common stocks over 7/1968-
6/2011.

()

EwW

VW

BA12 LOT12 CS12

C 8ibbs

Co-cost BA12 LOTI12 CS12

s Co-cost

192707-196306

192801-196312

192707-196306

192801-196312

-0.096 -0.192 -0.212 -0.053 -0.283 0.111 0.027 -0.042 -0.032 0.017
(-0.44) (-0.77) (-0.96) (-0.20) (-1.10) (0.55) (0.11) (-0.21) (-0.13) (0.07)
(®)
EwW Vw

BA12 LOTI2 CS12

C gibbs

Co-cost BA12 LOT12 CS12

C#bs  Co-cost

196307-201106

196401-201112

196307-201106

196401-201012

g 0230 0444 0348
(-1.01) (~1.84) (~1.60)

-0.020 -0.108

-0.128 -0.237 -0.152

(-0.08) (~0.34) (—0.65) (-0.85) (—0.60)

—0.115 —0.072
(-0.50) (-0.18)

(©)

EwW

VW

BA12 LOT12 CS12

C gibbs

Co-cost BA12 LOT12 CS12

8 Co-cost

196807-201106

196801-201012

196807-201106

196801-201012

-0.065 -0.365 —0.412

-0.092 -0.105

-0.248 -0.406 -0.573

-0.433 -0.105

(=0.33) (-1.73) (-2.67) (-0.46) (-0.35) (-1.49) (-1.72) (-3.06) (-2.46) (-0.35)

Table 7. Performance of portfolios with NYSE/Amex/Arca/Nasdaq ordinary common
stocks. (a) Results over 1927-1963 (NYSE stocks); (b) Results over 1963-2011 (NYSE/
Amex/Arca/Nasdaq stocks with decile portfolios formed based on NYSE breakpoints); (c)
Results over 1927-2011 (NYSE/Amex/Arca/Nasdaq stocks with decile portfolios formed

based on NYSE breakpoints).

()

EwW

VW

BA12 LOT12 CS12

s Co-cost

BA12 LOT12 CS12

s Co-cost

192707-196306

192801-196312

192707-196306

192801-196312

HoL 0.813 0.676 0777 1.105 1.009 0.025 0.007 0.027 0.889 0.875

(1.96) (1.55) (1.80) (2.18) (1.98) (0.09) (0.03) (0.10) (1.94) (2.03)
o 0.443 0203 0273 0436 0317 0228 0.048 0.120 0257 0.467
FESPM(1.79)  (0.80) (1.13) (1.61) (1.14) (0.91) (0.18) (0.50) (0.99) (1.46)
“ 0.010 -0.181 -0.147 —-0.065 -0.157 0.145 0.014 0.035 -0.142 0.150
LM (0.03)  (—0.54) (-0.47) (-0.18) (-0.43) (0.55) (0.05) (0.13) (—0.42) (0.41)
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EwW vw

BA12 LOTI2 CS12  C# (Co-cost BA12 LOTI2 CS12  C#  Co-cost

196307-201106 196401-201012 196307-201106 196401-201012

H-L 0.227  0.041 0.207 0473 0.289 0.115 -0.079 -0.199 0.242 0.035
(1.31)  (0.21) (1.01) (2.02) (1.07) (0.75) (0.35) (-0.92) (1.04) (0.12)
o 0.039 -0.249 -0.146 0.021 -0.161 -0.141 -0.597 -0.435 -0.272 -0.628

FESFM0.27)  (~1.84) (-1.03) (0.13) (=0.72) (-1.21) (=3.90) (-2.79) (=2.03) (-2.68)

0.049 -0.107 0.176 0391 0.174 -0.134 -0.520 0.058 0.165 -0.480

Freseu 0.33) (-0.78) (1.44) (2.57) (0.78) (-1.14) (-3.39) (0.42) (1.39) (-1.98)

-0.245 -0.358 -0.019 0.083 -0.210 -0.153 -0.352 -0.114 0.062 -0.483

Fewem (~1.54) (-1.80) (—0.09) (0.34) (-0.76) (-0.99) (-1.52) (=0.57) (0.26) (-1.62)

-0.050 -0.276 -0.109 0.017 -0.169 -0.248 -0.537 -0.454 -0.314 -0.727
P (-0.33) (-1.87) (-0.67) (0.09) (=0.68) (-1.97) (-3.24) (-2.66) (-2.01) (-2.80)

(©)

EwW vw

BA12 LOTI2 CS12  C# (Co-cost BA12 LOTI2 CS12  C#  Co-cost

192707-201106 192801-201012 192707-201106 192801-201012

H-L 0.481 0.320 0.333 0.744 0.594 0.076 0.041 -0.132 0.519 0.394
(2.35) (1.45) (1.55) (2.91) (2.21) (0.50) (0.22) (-0.79) (2.19) (1.57)

o 0.057 -0.203 -0.174 0.043 -0.116 0.066 -0.203 -0.208 -0.177 -0.148

FESFM(0.40)  (~1.41) (-1.18) (0.27) (-0.64) (0.50) (-1.41) (-1.38) (-1.21) (-0.76)

-0.272 -0.462 -0.392 -0.242 -0.389 0.045 —0.158 -0.132 -0.305 -0.273
LAPM(21.69) (—2.46) (-2.10) (-1.15) (-1.72) (0.31) (-0.85) (-0.77) (-1.49) (-1.17)

consistent with our previous findings. Our previous findings are robust.

7. Conclusion

In this paper, we conduct examination on the classic trading cost BA12, LOT,
CS12 and C#*”. We focus on whether the trading cost is the decisive factor of
asset returns, whether pricing ability of transaction cost is the first order or the
second order. Our tests mainly rely on the Fama-French three-factor model
(FF3FM) as the benchmark. Our empirical results show that the transaction cost
has little power to predict return. The empirically testable implication is that the
transaction cost is second-order effects on return. The results indicate that the
transaction cost may be safely ignored in the real asset pricing theory. The con-
clusion provides rich empirical evidence for the theory of Constantinides (1986).
Our conclusion also shows that CS12 and (¥** can not only describe the trans-
action cost better, but also they are better than LZO712 in the expected stock re-
turn. We have only studied the stock market of the United States, and we can
also study the situation of other developed capital markets and emerging mar-

kets in the future.
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