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study finds that in the Taiwan’s stock market illiquidity factor is priced and the 
illiquidity risk premium is significantly as well. 

There are many different methods to test whether or not the systematic liquidity 
factor is priced and the risk premium is present. This study follows the pricing method 
which Pastor and Stambaugh (2003) suggest. If liquidity measures vary systematically, 
securities with highest sensitivity to market liquidity factor would have systematically 
different expected returns from those with lowest sensitivity. On that occasion, the 
market liquidity risk factor is priced in the specific market. 

This study is organized as follows. Section 2 introduces the market-wide liquidity 
risk model and market-wide-illiquidity model used through this study, also examines 
and confirms the commonality liquidity. Section 3 describes the collection of data and 
other risk factors. Section 4 reports the empirical features of systematic liquidity 
measures in the Taiwan’s stock market. Section 5 investigates the asset pricing model 
and the relationship with systematic liquidity risk factor and systematic illiquidity 
characteristic, and finally there is a conclusion. 

2 Systematic Liquidity  

2.1 The Order Flow Liquidity  

The order flow liquidity measure proposed by Pastor and Stambaugh (2003) is 
the monthly regression coefficient for daily return to previous order flow. To eliminate 
idiosyncratic effect (unsystematic effect) of specific security, all the individual stocks’ 
liquidity measures should be equally-weighted averaged in each month. The 
equally-weighted average measure is defined as the market-wide liquidity factor, also 
called systematic liquidity factor.  

Rolling regression is employed to obtain the individual liquidity measure (γi,t) for 
stock i in month t. It is performed in equation (1) for each month as long as the 
individual stock data have at least 15 observations in that month. 
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The quantities in this regression are defined as follows: ri,d,t is the individual i 
stock’s return on day d in month t; re

i,d,t = ri,d,t – rm,d,t is the excess return of individual 
i stock on day d in month t; where rm,d,t is the value-weighted market return on day d 
in month t; vi,d,t is the individual i stock’s Taiwanese dollar volume on day d in month 
t. The individual stock’s order flow is constructed as the signed volume, which is the 
volume multiplied by the contemporary sign of the excess market return.  

In order to transform individual liquidity characteristics into systematic liquidity 
characteristics, the equally-weighted average of individual liquidity measures (γi,t) is 
employed across all the i stocks in each month. Hence, the market-wide liquidity is in 
equation 2:  
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Pastor and Stambaugh(2003) assume the coefficient of order flow (γi,t)to be 
negative in general and larger in absolute magnitude when liquidity is lower, meaning 
that the greater the expected reversal effect by given dollar volume, the lower the 
liquidity of specific security. They emphasize that the greater the order flow, the 
greater the compensation, hence this liquidity-induced effect on expected future return 
is larger when volume is high at pervious day. 

The concept that volume-related return will reverse when liquidity effect rises is 
inspired by Campbell, Grossman, and Wang (1993). In Campbell (1993), it is assumed 
that there are only type A investors and type B investors, having constant risk aversion 
a and changing risk aversion bt respectively. The marginal investor’s risk aversion Zt 
is defined as: 
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where w is the fraction of type A investors in the market. They assume investors 
can use Zt to predict future excess return. When Zt rises, it reveals that type B 
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investors’ risk aversion is rising, and they are willing to sell the stock. Hence the stock 
price should be expected to decline making the expected future return increase, thus 
making type A investors buy the stocks. In this case, the price change accompanying 
large volume is very likely due to the alteration of the marginal risk aversion. When 
the marginal risk aversion raise (decline), the current price would decrease (increase) 
and the expected return in future period would increase (decrease). This implies that 
the coefficient of the order flow at previous day (γi,t) should be negative. If the 
absolute value of γi,t is larger, it reveals that the specific stock is not liquid enough.  

However, in the real market, there are not only two kinds of investors’ behaviors. 
The other kind of investors, such as herding investors, will change this model. 
Herding investors usually seek to take advantage of short-term trends in stock price. 
They believe that momentum effect is dominant, and these stocks will continue to 
head in the same direction. Hence their strategy is to buy the stock which price 
increase at previous terms, and sell the opposite stock. As a result, if the momentum 
strategy is dominant in the market, the sign of γi,t would be positive. On the contrary if 
the reversal effect is dominant in the market, the sign should be negative. 

In order to construct systematic liquidity risk factor, firstly build the liquidity 
measure in comparable quantities over all periods. The raw value tends to be smaller 
in magnitude in later periods. It is necessary to consider that the liquidity measure is 
comparable in the overall size of the stock market, and also to eliminate the first-order 
serial correlation. Scaled difference liquidity measure is therefore employed. 
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 In equation (4), differentiate the individual liquidity measure by subtracting the 
previous measure from the current one, then sum up and average the existing Ni data. 
Multiply mt/m1 to obtain the scaled liquidity measure, where mt is the TAIEX index 
at the end of month t, and m1 is the TAIEX index at the end of January 1992, which is 
the base period.  

Regress △γi,t on its lag and the scaled lagged γi,t to obtain the innovation of the 
liquidity: 
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The regression is analogous to a second-order auto regression in the level series, 
and it makes the residual serial uncorrelated. The residual is treated as the innovation 
(shock) of the systematic liquidity. It captures the unexpected behavioral change to the 
order-flow reversal attitude. The unexpected change around the whole market is 
always viewed as a systematical risk. Therefore, the systematic liquidity risk factor 
(OFL) is the fitted residual in equation (5) multiplies 100:  

ttOFL μ⋅= 210                                                  (6) 

Multiplier 100 is simply to acquire more convenient quantity of the liquidity beta 
in the asset pricing section.  

Pastor and Stambaugh (2003) find that stocks with higher sensitivity to the 
liquidity risk factor would be expected to have higher excess returns, therefore the 
model would be expected to have positive liquidity risk premium. 

2.2 The Illiquidity Measure 

The illiquidity measure is the average of absolute daily returns divided by 
Taiwanese dollar volume for security i in month t. It is a simple but intuitive method 
to capture the illiquidity measure. The daily price impact in response to one unit 
Taiwanese dollar volume is proposed by Amihud (2002), and Hasbrouck (2002) finds 
that this measure resembles Kyle’s lambda. 

The illiquidity of security i in month t is given as follows: 
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The quantities ri,d,t is the individual i stock’s return on day d in month t; vi,d,t is 
the individual i stock’s Taiwanese dollar volume on day d in month t. Di,t is the 
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numbers of days in month t of stock i. There should be at least 15 observations for 
specific stock at the month to compute this measure. 

The concept of illiquidity measure implies that if the price of specific stock alters 
larger with the given concurrent volume, this stock is considered to be more illiquid. 
Hence, the higher the quantity of illiquidity measure, the more illiquid the specific 
stock is. The market-wide factor (ILLQt) is constructed by aggregating measures 
across all the existing stocks and averaging out in that month: 
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As in Acharya and Pedersen (2005), and Korajczyk and Sadka (2007), ILLQt is 
scaled by the ratio of market capitalization (mt/m1) to make it comparable over all 
periods. If the quantity of ILLQt increases, the whole market is expected to exposes to 
a more serious illiquidity condition systematically.  

Amihud (2002) finds that the expected excess returns embody an illiquidity 
premium. If the illiquidity factor is priced, then stocks with greater illiquidity risk 
should earn higher illiquidity risk premium. Besides, this effect is stronger for smaller 
firm stock, which implies that small-firm effect can explain one aspect of greater 
illiquidity characteristic.  

Martı´neza, Nieto, Rubio, and Tapia (2005) investigate in the Spanish market 
from 1993 to 2000, and find that stocks tend to pay lower returns when illiquidity 
measure is higher, which implies negative betas and negative premium associated to 
this illiquidity factor.  

2.3 Liquidity Commonality 

The relationship between liquidity and stock returns has been discussed in most 
empirical studies. Chordia, Roll, and Subrahmanyam (2000), Hasbrouck and Seppi 
(2001), Huberman and Halka (2001) and Brockman and Chung (2002) devote to the 
common liquidity investigation. Their findings show that common factors in liquidity 
exist in the New York Stock Exchange and the Stock Exchange of Hong Kong. 
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However, the common determinants of liquidity have not been discussed widely 
in the Taiwan’s market. In this study, in order to price the liquidity factor in the 
market-wide pricing model, it is essential to firstly confirm the existence of liquidity 
commonality in the Taiwan’s stock market. Lee, Lin, Lee, and Tsao (2006) investigate 
the presence of commonality liquidity in the Taiwan’s OTC stock market. From their 
paper, the quoted and effective bid-ask spread, the proportional quoted and effective 
spreads, the quoted depth and the trading volume are computed to measure liquidity 
characteristic. They regress the percentage change in liquidity measures for each 
individual stock on the market-wide or industry-wide liquidity measure. The empirical 
result reveals that the concurrent coefficients with market-wide liquidity to individual 
stock’s liquidity measure are positively significant. It is an ample evidence that 
liquidity co-move in the Taiwan’s OTC market. Besides, their evidence shows that all 
of the individual stock’s liquidity measures, except the trading volume, are 
significantly influenced by its industry-wide liquidity measure. They conclude that 
these intra-day liquidity proxies (quoted spread, effective spread, proportional quoted 
spread and depth) indicate strong commonality with market- and industry-wide 
liquidity. 

Before pricing the systematic liquidity factors, we run regressions to simply test 
the co-movement between individual measure and systematic measure. In the 
regression (9), the order-flow liquidity and illiquidity measure of the individual stock 
are regarded as the explained variable (IL), and the market-wide liquidity measures 
are the explanatory variable (ML). Similarly, in the regression (10), DLi,t are the 
percentage change of individual measures1, and DLm,t are the percentage change of 
market measures. 

titiiti MLIL ,, εβα ++=          (9) 

titmiiti DLDL ,,, εβα ++=         (10) 
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Table I exhibits the cross-section average of all the individual coefficients and the 
t-statistics. The average coefficients of the changes in the stock’s liquidity to the 
change in the market-wide liquidity are positive, and the quantities of coefficient are 
near to one. These quantities show that market-wide liquidity have highly positive 
sensitivity to individual stock’s liquidity in the corresponding period. The 
commonality in illiquidity measure is more significant than order-flow liquidity 
measure.  

These findings imply that liquidity measures of specific stock move along with 
market-wide liquidity, and show evidence that the co-movement of liquidity and 
illiquidity exists in the Taiwan’s stock market.  

TABLE I 
MARKET WIDE COMMONALITY IN LIQUIDITY 

titiiti MLIL ,, εβα ++=  Order-flow liquidity measure Illiquidity meaure
Average beta coefficient 0.7414  0.8309  

Average t statics 1.0074  2.5957  
% Positive 73% 87% 

% Significant 27% 57% 
 

titmiiti DLDL ,,, εβα ++=  Order-flow liquidity measure Illiquidity measure
Average beta coefficient 0.0910  2.0980  

Average t statics 0.0191  0.7705  
% Positive 52% 72% 

% Significant 11% 20% 
Note: Run the 1224 individual stocks regression on the existing months, the average numbers reported are for cross-sectional  

stocks. The whole period is from January 1992 to December 2007  

 

  


