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where HSr /  is the monthly return of portfolio with small size and high B/M ratio 
stocks, HBr /  is the monthly return of portfolio with big size and high B/M ratio stocks, 
and LSr /  , LBr /  , MSr /  , MBr /  are defined as so on. 

The idea behind Fama-French factor is to measure the risk premium by 
subtracting the average higher returns (companies with higher exposure) to the 
average lower returns (companies with lower exposure). The HML factor tries to 
capture the value stock effect, which means that companies with higher 
book-to-market ratio (value stock) have higher return than those with lower ratio 
(growth stock). Similarly, SMB factor captures the small-firm effect, which implies 
that smaller size companies have higher return than larger size ones.  

4 Market-wide Liquidity and Illiquidity:  

4.1 Empirical Features 

The systematic order-flow liquidity measure2 (Pastor and Stambaugh Liquidity 
Measure) and systematic illiquidity measure3 (Amihud Illiquidity Measure) are 
constructed by using data of the Taiwan’s stock market, and the summary statics is 
indicated in TABLE II.  

It is obviously shown that order-flow liquidity measure has opposite sign to 
illiquidity measure. The mean of order-flow liquidity measure is negative (-0.0020), 
but it is positive for illiquidity measure (0.0268). It is natural that Amihud’s illiquidity 
measure is positive due to that the absolute price impact is used to construct this  
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TABLE II 
Market-wide Liquidity and Illiquidity Measure’s Statistics 

   Order-Flow liquidity measure Illiquidity measure 
 Mean  -0.0020  0.0268  

 Median  -0.0011  0.0211  
 Maximum  0.0089  0.1226  
 Minimum  -0.0138  0.0058  
 Std. Dev.  0.0028  0.0202  

Note: Market-wide liquidity and illiquidity measure is to aggregate the liquidity measure constructed by 

equally-weighted average individual liquidity measure in each month.  

measure. Hence, the sign of illiquidity measure is not important, only the magnitude 
can tell difference. If quantity is larger, it implies that the Taiwan’s stock market is 
suffering from illiquid condition.  

The negative sign of order-flow liquidity measure reveals that the current price 
change to previous order-flow has negative relationship, which implies the concept 
that volume-related return will reverse similarly to the study of Campbell, Grossman, 
and Wang (1993) in the US market. The sign of the order-flow liquidity measure 
depends on the investor’s behavior in the market. If there is the considerable quantity 
of the herding investors, γi,t would not be all negative. No matter the sign if the 
absolute quantity of market-wide liquidity measure is larger, the market is assumed to 
encounter more liquidity shock. In Lee, Lin, and Lee (2006)’s paper, they find that the 
coefficient of total market trading volume to concurrent individual trading volume is 
significantly positive, but it is significantly negative to lag one period trading volume 
according to the Taiwan’s OTC market. 

The standard deviations of liquidity measure and illiquidity measure are 0.0028, 
and 0.02, which indicates that systematic illiquidity is more volatile than systematic 
order-flow liquidity measure. This pattern can also be observed in Figure I and Figure 
II. Illiquidity measure is positive and more unstable than order-flow liquidity measure. 
These findings of summary statistics are consistent with Pastor and Stambaugh (2003) 
and Martı´neza, Nieto, Rubio, and Tapia (2005) in the US and Spanish market.  
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Figure 1 and Figure 2 display the time series plots of market-wide order-flow 
liquidity measure and market-wide illiquidity measure from 1992/1/1 to 2008/12/31. 
The correlation between the two measures is -0.49, which shows a negative 
relationship between the two measures. 

 Before the year 1999, both measures are less volatile, and the levels are close to 
zero. This evidence implies that the “1997 Asian Financial Crisis” neither raised 
enormous liquidity shock nor caused illiquidity condition in the Taiwan’s stock 
market. However, in the recent decade, the quantities and volatilities of both measures 
raise. The large spikes of order-flow liquidity (Figure I) during 2000 to 2001 
correspond with the “2000 Dotcom Bubble.” Dotcom-Bubble makes the Taiwan’s 
stock market experience a severe depression. The closed price of weighted index falls 
from the level of 10202.2 (2000/2/17) to 2581.769 (2001/12/31). After that, from 2001 
to 2003, the weighted index rocks at relatively low level, and the trading volume is not 
active as previous, hence the systematic illiquidity measures (Figure II) level up. The 
two figures display a clear structure break before and after the year 2000, which is the 
crucial turning point in the Taiwan’s stock market. 

Recently, the nearest financial crisis caused by credit crunch leads to liquidity 
drain also shown in the two figures. In the past two years, the market-wide order-flow 
liquidity line has more frequent spikes than other periods, which implies that 
market-wide liquidity shock is larger than ever. Meanwhile, market-wide illiquidity 
line has extremely sharp spikes in September 2007 and in September 2008, which 
reveals that the Taiwan’s stock market is suffering from serious illiquidity problem 
recently. It should be noticed that the “2008 Financial Crisis” might cause another 
structure break. 
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4.2 Correlation Matrix for Risk Factors 

In order to avoid multi-collinear problem which might cause wrong result in 
pricing regression, the correlation matrix of the five risk factors must be checked. The 
correlation matrix is constructed in Table III. There are Fama-French 3 factors (MKT, 
HML, and SMB), order-flow liquidity risk factor (OFL), and illiquidity risk factor 
(ILLQ) in Table II. Correlations between liquidity risk factors and Fama-French 
factors are all generally lower than 0.3 in quantities. The correlations between HML 
and SMB with ILLQ risk factor are slight (0.07 and 0.05), but those between HML 
and SMB with OFL risk factor are larger (-0.2 and -0.26). This implies that size effect 
and book-to-market ratio effect might contribute some properties to OFL risk factor. 
On the other hand, ILLQ risk factor shows another aspect different from the existing 

TABLE III 
Correlation and Summary Statistics of Risk Factors 

 MKT HML SMB OFL ILLQ 

 A. Correlation Coefficient Matrix 
MKT 1.00 0.07 -0.12 -0.08 0.16 
HML  1.00 0.18 -0.20 0.07 
SMB   1.00 -0.26 0.05 
OFL    1.00 -0.46 
ILLQ     1.00 

 B. Summary Statistics  
 MKT HML SMB OFL ILLQ 

Mean -3.69 1.15 -0.19 1.52 2.66 
Median -3.67 0.87 0.12 1.60 2.11 

Maximum 22.85 26.98 9.49 2.60 12.26 
Minimum -26.86 -16.35 -17.13 0.38 0.58 
Std. Dev. 8.19 6.39 3.88 0.29 2.02 
Skewness 0.01 0.40 -0.63 -0.90 1.52 
Kurtosis 3.46 5.06 4.76 5.30 6.29 
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factors in Fama-French model. 

The correlation between OFL and ILLQ is -0.46, which goes with the same 
direction as the correlation between the order-flow liquidity measure and the 
illiquidity measure. This negatively moderate correlation coefficient reveals that OFL 
and ILLQ capture different dimensions on the liquidity risk. The negative correlation 
is reasonable because that the abstract return is used in the ILLQ factor, and the 
reversal effect is expected when constructing the OFL factor. Due to the correlation 
between the two factors is in moderate level, we should be cautious to include both 
factors in the same pricing equation. 

OFL risk factor has positive correlation (0.07) with the return on market index. 
The sign of the correlation goes with the same direction as C, R and S(2001) and 
M,B,G and M(2005) found in US and Spain Market.  

5 Asset Pricing and Systematic Liquidity Risk Factor 

This sector investigates whether or not the systematic liquidity factor is priced 
properly in the Taiwan’s stock market, and whether the risk-adjusted expected return 
is related to the sensitivity of the liquidity factor. If the systematic liquidity shock or 
illiquidity factor is priced independently of the Fama-French factors (MKT, HML, and 
SMB) in the Taiwan’s market, then stocks with greater risk should earn higher risk 
premium. As a result, there should be relation between Jensen’s alpha and the 
systematic liquidity beta..  

The asset pricing model employed to form different portfolio is the Fama-French 
3 factors (MKT, HML, and SMB) plus the systematic liquidity shock factor (OFL), or 
the systematic illiquidity factor (ILLQ) as shown in below. 
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The quantities in equation (14) and (15) are: the dependent variable ri,t – rf,t 


