
6. Empirical Systematic Movement in Measures of Liquidity 

To test whether movements in the liquidity measures are correlated across stocks, 

Section 6.1 first reports the empirical co-movements between portfolios of different 

sizes. After identifying the existence of co-variations of liquidity measures, we further 

test whether macroeconomic variables have influences on the commonality in 

liquidity. In Section 6.2, we test if time-series variations in liquidity of different 

portfolios can be explained by those macroeconomic variables such as exchange rate, 

interest rate, consumer purchase index (CPI), money supply (M1b), and industry 

production index. Finally, in Section 6.3, we explore an advanced question of whether 

the loadings of those macroeconomic factors significantly vary during different stages 

in business cycles.  

6.1 Empirical evidence of common factors of liquidity  

 In this section we construct an empirical test to examine whether common 

liquidity factors exist in the long run. From Figure 1 we can identify the presence of 

systematic movements of liquidity proxies between stocks and these are indicative of 

the existence of the common factor by the positive correlation for the variations of 

those liquidity measures.  

 

 

 

Figure 1.  

Time-series variations of the three liquidity proxies (Volume, Dollar Volume, and Turnover Rate) of 

four size-based portfolios which is formed on all stocks sorted by their market capitalization at the end 

of each month in the sampling period. Vol 1 and Vol 4 refer to the smallest and the largest portfolios.  
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To gain statistical evidence, we adopt the model designed by Hurberman and 

Halka (2001)1 in their research of systematic movements in liquidity. Consistent with 

                                                 
 



their approach, we first randomly divide each of the  four size-based portfolios as well 

as the full sample into two exclusive subsets and also compute the time series of the 

monthly average of the three liquidity measures for the ten subgroups. To avoid serial 

correlation of liquidity measures as evidenced by most studies dealing with trading 

data of stocks, we estimate a time series model of the percentage changes of liquidity 

measures for each of the ten subsets of stocks and regress the liquidity measures in 

question on their own lagged values. With respect to the proper number of lags for the 

variables, we use the well-known Akaike Information Criterion (AIC) to decide for 

the appropriate lags. Then we examine whether the time-series residuals of the two 

mutually exclusive sub-samples of each portfolios are correlated with each other and 

we define positive correlations to be the presence of common factors.  

Under the presumption of not having omitted substantial common factors in the 

regression, the time series of residuals for each pair of subset within each portfolio is 

not supposed to be correlated with each other. On the other hand, if common factors 

that affect the liquidity of the overall market do exist and we miss them in the 

regression, the unexplained part of the variations of liquidity relating to those possible 

factors definitely goes to the residuals and causes them to be correlated with each 

other. 

 According to the Akaike Information Criterion, we choose the proper number of 

lags for each of the three measures to fit their dynamic features. The best 

                                                                                                                                            
1 Huberman and Halka (2001) estimate equations of two subgroups from each size-based portfolio 

under the efficiency-enchancing constraint, i.e. restricting coefficients in two subgroups to be equal to 

each other. However, after examining the constraints mentioned above in our study, we find the 

coefficients of the two equations are significantly different from each other. To this reason we estimate 

the two equations separately in our study. 
  



corresponding autocorrelation (AR) process2 for each proxies are: (1) for the trading 

volume and turnover rate, an AR (5) process; and  (2) for the dollar volume, an AR (4) 

process. 

 After defining the time-series models for each liquidity measure, we then 

construct simple time series regressions: percentage changes of monthly average of 

each proxy for the two subgroups of each portfolios regressed on their own AR 

process defined above 3, i.e., 
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where tDL  is the percentage changes of liquidity proxies L  ( L  = Volume, Dollar 

Volume, or Turnover Rate) from month 1−t  to t  for the two subsets in each of the 

four size-based portfolios and the whole sample respectively. And n  is the number 

of lags of percentage changes of the liquidity measures applied in our model.    

 

 

                                                 
 
2 In this study, we use the AR (p) process to capture the dynamic movements of liquidity. However, 

other ARMA models might do the same or even a better job. Future studies can try the other models 

and see if they yield better results. 
 
3 To obtain robust results from our test, we use the Newey-West method to estimate the time series 

model we constructed. The outcome of our estimation might turn out to be spurious when the form of 

heteroskedasticity or autocorrelation arises. Though the OLS method returns consistent parameter 

estimates in the presence of these two problems, the standard errors will be incorrect and thus the 

results of the estimation are not robust. And we will have problem interpreting our results without a 

consistent covariance matrix estimator. 
 



Table 5.  

Estimates of the Time -Series Model for the Three Liquidity Measures for the Equally Weighted 

Portfolios and Full Sample, calendar year from 1990 to 2001,144 monthly observations. 

Panel A reports the empirical results for trading volume while Panel B and Panel C report the results 

for dollar volume and turnover rate respectively. 

Time-series monthly average percentage changes of liquidity measures of individual subset with in the 

four size-based portfolios and the whole sample are regressed on percentage changes in their own 

autocorrelation process: (1) for the trading volume and turnover rate, an AR (5) process; and (2) for the 

dollar volume, an AR (4) process. The liquidity proxy L  represents the trading volume, dollar 

volume, or the turnover rate. And 11 /)( −−−≡ tttt LLLDL  represents the monthly percentage 

changes for month t . Slope coefficients are reported with the t -statistics within the parentheses. 
2R represents the percentage of changes explained by the AR process and ρ shows the correlation 

between the time series of residuals for each pair of subgroup. 

Panel A. Trading Volume (shares) 

Market Capitalization Quartile 

 Whole Sample P1 P2 P3 P4 

a  -0.002   -0.004 

(-0.07)  (-0.13) 

-0.03   -0.03 

(-1.05)  (-0.85) 

-0.02   -0.02 

(-0.71)  (-0.70) 

-0.009   -0.01 

(-0.31)  (-0.41) 

0.01    0.01 

(0.31)  (0.27) 

1b  
-0.29   -0.32 

(-2.58)  (-3.31) 

-0.33   -0.33 

(-3.16)  (-3.56) 

-0.25   -0.29 

(-2.37)  (-3.39) 

-0.33   -0.27 

(-3.15)  (-3.42) 

-0.30   -0.37 

(-2.57)  (-3.93) 

2b  -0.24   -0.33 

(-2.39)  (-3.40) 

-0.41   -0.38 

(-5.17)  (-4.32) 

-0.41   -0.34 

(-5.14)  (-3.07) 

-0.22   -0.93 

(-2.25)  (-4.11) 

-0.23   -0.28 

(-2.57)  (-3.53) 

3b  -0.21   -0.34 

(-3.59)  (-4.47) 

-0.20   -0.25 

(-2.95)  (-2.75) 

-0.16   -0.29 

(-2.45)  (-4.24) 

-0.26   -0.25 

(-4.01)  (-3.19) 

-0.17   -0.35 

(-2.90)  (-4.33) 

4b  -0.17   -0.08 

(-2.49)  (-1.11) 

-0.23   -0.16 

(-3.38)  (-1.69) 

-0.18   -0.14 

(-2.21)  (-2.22) 

-0.16   -0.14 

(-2.06)  (-1.90) 

-0.18   -0.08 

(-2.55)  (-0.89) 

5b  -0.09   -0.06 

(-1.31)  (-0.86) 

-0.15   -0.10 

(-2.18)  (-1.41) 

-0.18   -0.12 

(-2.37)  (-1.48) 

-0.11   -0.09 

(-1.43)  (-1.32) 

-0.03    0.02 

(-0.35)  (0.24) 
2R  0.11     0.17 0.18     0.16 0.17     0.15 0.14     0.16 0.11     0.19 

ρ       0.87      0.71      0.75      0.77      0.70 

 

 

 

 

 



Panel B. Dollar Volume (NT dollars) 

Market Capitalization Quartiles 

 Whole Sample P1 P2 P3 P4 

a  -0.02   -0.02 

(-0.46)  (-0.53) 

-0.06   -0.04 

(-1.55)  (-1.15) 

-0.05   -0.04 

(-1.13)  (-1.19) 

-0.03   -0.03 

(-0.71)  (-0.79) 

-0.007  -0.01 

(-0.17)  (-0.24) 

1b  
-0.23   -0.22 

(-2.12)  (-2.46) 

-0.14   -0.14 

(-1.66)  (-1.46) 

-0.21   -0.21 

(-2.13)  (-2.38) 

-0.25   -0.23 

(-2.64)  (-2.45) 

-0.24   -0.26 

(-2.12)  (-3.06) 

2b  -0.18   -0.24 

(-2.31)  (-2.85) 

-0.29   -0.28 

(-3.75)  (-3.43) 

-0.32   -0.26 

(-4.16)  (-2.76) 

-0.19   -0.31 

(-1.80)  (-3.69) 

-0.17   -0.19 

(-2.10)  (-2.73) 

3b  -0.15   -0.23 

(-2.45)  (-3.38) 

-0.09   -0.15 

(-1.19)  (-2.30) 

-0.12   -0.19 

(-1.83)  (-2.80) 

-0.16   -0.16 

(-2.23)  (-2.25) 

-0.13   -0.29 

(-2.58)  (-4.13) 

4b  -0.12   -0.01 

(-1.67)  (-0.08) 

-0.11   -0.06 

(-1.46)  (-0.82) 

-0.09   -0.07 

(-1.12)  (-1.03) 

-0.10   -0.07 

(-1.16)  (-0.93) 

-0.16   -0.03 

(-2.41)  (-0.34) 
2R  0.07     0.11 0.08     0.09 0.11     0.09 0.08     0.11 0.08     0.13 

ρ       0.87      0.92      0.79      0.78      0.77 

 

Panel C. Turnover Rate (%) 

Market Capitalization Quartile 

 Whole Sample P1 P2 P3 P4 

a  -0.02   -0.02 

(-0.75)  (-0.81) 

-0.05   -0.04 

(-1.44)  (-1.33) 

-0.03   -0.03 

(-0.93)  (-0.90) 

-0.01   -0.01 

(-0.42)  (-0.46) 

0.0003  -0.004 

(0.008)  (-0.12) 

1b  
-0.24   -0.28 

(-2.31)  (-2.86) 

-0.29   -0.23 

(-2.84)  (-2.94) 

-0.26   -0.28 

(-2.55)  (-3.07) 

-0.34   -0.31 

(-3.63)  (-3.44) 

-0.15   -0.38 

(-1.48)  (-4.32) 

2b  -0.27   -0.35 

(-2.90)  (-3.26) 

-0.29   -0.36 

(-3.65)  (-4.06) 

-0.38   -0.33 

(-4.38)  (-2.82) 

-0.18   -0.36 

(-1.87)  (-3.81) 

-0.28   -0.21 

(-3.43)  (-2.20) 

3b  -0.21   -0.28 

(-3.05)  (-3.66) 

-0.16   -0.19 

(-2.33)  (-2.44) 

-0.19   -0.24 

(-2.82)  (-3.20) 

-0.25   -0.24 

(-3.99)  (-2.94) 

-0.16   -0.36 

(-2.41)  (-4.06) 

4b  -0.17   -0.11 

(-2.75)  (-1.72) 

-0.23   -0.14 

(-3.53)  (-1.72) 

-0.19   -0.14 

(-2.54)  (-2.02) 

-0.19   -0.12 

(-2.31)  (-1.81) 

-0.11   -0.13 

(-1.92)  (-1.38) 

5b  -0.14   -0.08 

(-2.10)  (-1.37) 

-0.16   -0.12 

(-2.31)  (-1.87) 

-0.16   -0.12 

(-2.16)  (-1.79) 

-0.09   -0.06 

(-1.18)  (-0.83) 

-0.06    0.003 

(-0.72)  (0.04) 
2R  0.11     0.14 0.14     0.13 0.15     0.13 0.13     0.14 0.09     0.19 

ρ       0.91      0.75      0.73      0.76      0.76 

 

 



Table 5 reports the estimates of the time-series model of the three liquidity 

measures for the four portfolios and the whole sample. From the outcomes of the 

empirical test, we found substantial correlations between time-series residuals of each 

pair of different size-sorted portfolios. And this, according to our empirical design, 

indicates significant existence of common factors. The coefficient of correlation 

estimates are all above 0.70 and some of them come up to 0.92. 

 High correlations between residuals are interpreted as strong evidence of the 

presence of common factors. However, we are not sure what these factors might be 

and how they influence the liquidity of stocks. Previous studies regarding 

commonality in liquidity did offer explanation for why liquidity measures employed 

in their works co-move over time. However, they focus only on the micro-structure 

factors of the stock market and the fundamentals of individual stocks rather than the 

very possible source of systematic liquidity from the macro economy in the long-run. 

In the upcoming section, we give a brief discussion centers on the relation between 

stock liquidity and the business condition and test whether certain macroeconomic 

variables of interest provide explanatory power for the co-movements of liquidity.  

6.2 Economic Variables and Systematic Liquidity 

 Empirical studies evidenced the perfo rmance of the stock market is highly 

related to the business condition. For example, aggregate production growth, interest 

rates, industrial production index, inflation rates, etc. are all documented to have 

considerable influences on the stock market and important in explaining the expected 

returns of assets. Since rich evidence shows that the characteristics of the macro 

economy exhibit significant impacts on the prices of assets, we suggest that these 

same state variables also have influences on the liquidity of stocks, especially when it 

comes to the issue of the market-wide liquidity. To test for this hypothesis, we 



proceed in two parts: first, we define and motivate the choice of the variables 

employed in this study and then we include these variables into the regression to see 

whether they can give additional explanatory power. 

6.2.1 The Macroeconomic Variables 

 In this study, we employ five macroeconomic variables: nominal exchange rates, 

industrial production index, money supply (M1b), interest rats, and inflation rates. In 

this section, we define these factors and give a brief description about why we choose 

these variables. Figure 2 to figure 6 demonstrate the close relationship between those 

macroeconomic variables and the stock market. And it is this significant correlation 

that indicates the presence of certain common factors. 

A. Industrial Production Index 

We use the monthly growth rate of industrial production index over the sampling 

window as an indicator of the real production activity of the economy: 

)1(log)(log)( −−= tIndtIndtInd ee  

 Industry production is always regarded as the representative of the real economic 

activity and also evidenced to be related to expected return of assets by previous 

research. With respect to the definition of stock price, the key determinant lies in the 

cash flows over different periods in the future and the price of asset is the present 

value of these future cash flows. However, today’s production turns into cash in the 

future and it not only affects the value of a company but also represents the condition 

of the economy. As a result, if we have high growth rate of industry production, we 

might expect the stock price to have equivalent growth rate to reflect the real 

production activity of the economy.  



 

 

Figure 2.  

Time series of market trading volume and industrial production index. 

0

20000

40000

60000

80000

100000

120000

60

80

100

120

140

90 91 92 93 94 95 96 97 98 99 00 01

VOL IND
 

B. Money Supply 

The impacts of money supply on stock market have been widely tested because 

it is believed that changes in money supply will have direct effects on the capital 

momentum of the stock market and also indirect effects on real activities which in 

return affect the market. Theoretically, when money supply increases, people are more 

willing to invest in stock because the cost of capital is relatively low and this will 

boost the stock price. To the companies, low capital cost implies lower cost of 

production and higher profit and this also gives reason for the rise of asset prices. In 

this study, we employ M1b as the measure of money supply because people will 

transfer their money from savings deposits to demand deposits to get ready for trading 

when bull market returns and this will increase the amount of M1b. We define the 

monthly changes of money supply as: 

)1(1log)(1log)(1 −−= tbMtbMtbM ee  

 

 

 

 



Figure 3.  

Time series of market trading volume and money supply (M1b). 
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C. Exchange Rate 

After the introduction of the floating exchange-rate system, exchange rate seems 

to be more volatile than it used to be in the early years and this also gives an increase 

of risk from the changes of foreign exchange rates. For most firms engaged in 

international trading, the remarkable rise in the exchange-rate volatility has become 

an increasing concern to those firms for that the uncertainty of exchange rate will 

cause additional risk to the firms’ return and riskiness of cash flows in the future. For 

an export-oriented country like Taiwan, this problem is especially important not only 

because it depends heavily on international trading but also most of our products are 

sold to the U.S. And this is why exchange-rate management has become more and 

more important for firms to protect their foreign-currency denominated cash flows 

from being eaten up by the unexpected movements of exchange rate. Except for the 

management of foreign currency denominated assets, the changes of exc hange rate 

against other currencies especially the U.S. dollar are of great significance. Firms 

become more competitive and profitable in the world market when the currency of the 

home country depreciates against other currencies because the prices of their goods 

are cheaper. And this will bring them more orders. Though it does not have direct 

effects on the stock market, but it does affect a firm’s value indirectly and the way 



people evaluate the underlying asset.  

From another point of view, the changes of exchange rate might have direct 

impacts on the stock market. For example, when NT dollars appreciates against the 

U.S. dollar, the capital of other countries may flow into our country and be transferred 

into different kinds of assets for arbitrage. No doubt, the stock market is a good 

choice! Though some previous studies documented positive relation between stock 

returns and exchange rates, however, due to the different influences changes of 

exchange rate impose on the security market, we are not sure about the direction of 

the impacts for certain. The result of this study might be kind of spurious but it 

provides a good chance for us to learn about the relationship between the stock market 

and changes of exchange rate. The following formula defines the monthly changes of 

the foreign exchange rate: 

)1(log)(log)( −−= tExtExtEx ee  

Figure 4. 

Time series of market trading volume and exchange rates. 
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D. Interest Rate 

Empirically, interest rate and the stock market are highly related to each other. The 

most direct way for interest rate to affect stock price is through the discount rate 



incorporated in the pricing formula. Stock price goes down when interest rate 

increases and goes up when it decreases. It is straightforward that people will 

withdraw their money from the stock market if the expected return offered by 

underlying assets can not exceed the fixed income of savings deposits provided by the 

banking system. In addition, the rise of interest rate increases the capital cost of a firm 

and incurs deterioration of profits for companies. 

In this research, interest rate is also employed as a measure of the fixed income on 

Treasury bills and corporate bonds. If returns on bonds are more attractive than 

returns on stocks, people may choose to invest in bonds because bonds are less risky 

than stocks. Moreover, high interest rates also imply higher cost of capital for 

companies to borrow money from the monetary market and in return squeeze out their 

profits. And this is why interest rate and stock price are always negative correlated. 

The monthly percentage change of interest rate is: 

)1(log)(log)( −−= tRtRtR ee  

Figure 5.  

Time series of market trading volume and interest rate. 
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E. Inflation Rate 

Inflation has profound influence on the economic activities of a country and is of 



great concern to government officials and economists. To the stock market, the impact 

from inflation is rather indirect and sometimes not easy to observe. We can begin with 

how inflation affects the interest rate. Nominal interest rate increases when inflation 

rate goes up because the nominal rate is the sum of real interest rate and inflation rate. 

To the investors, with fixed future expected return from stocks, inflation will undercut 

the value of the underlying assets and depress the willingness of investment. What we 

talked above indicates a negative relationship between inflation rate and the 

performance of the stock market. What’s more, the rise of inflation rate will trim off 

the expected return of stocks and undercut the actual value of securities. We use CPI 

(consumer price index) as price index and the inflation rate is defined as the 

percentage changes of the consumer price index: 

)1(log)(log)( −−= tCPItCPItCPI ee  

Figure 6. 

Time series of market trading volume and CPI. 
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According to the brief discussion above, we anticipate the macroeconomic 

variables we employed in our study have influences of certain direction on the stock 

market liquidity. And Table 6 summarizes the possible results. 

 

 



Table 6.  

Directions of influences of macroeconomic variables on liquidity measures. 

 EX Ind M1b CPI Int 

Volume + + + - - 

Dollar Volume + + + - - 

Turnover Rate + + + - - 

6.2.2 Empirical Tests and Results 

 To test whether macroeconomic variables affect variations of the stock market 

liquidity, we add the five variables to the original regressions and Table 8 reports the 

results. 
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Like the former regression, tDL  and itDL −  represent the contemporary and the 

lagged percentage changes of the liquidity measures respectively and the other 

explanatory variables stand for the percentage changes of the macroeconomic factors 

of interest. To capture the very possible  lagged impacts macroeconomic variables 

impose on liquidity of the stock market, we employ lagged percentage changes of 

those variables as the following: 5 lags for exchange rate, 1 lag for money supply and 

inflation rate, 4 lags for interest rate, and the contemporary value for the production 

index. 

The coefficients of the regressions and the coefficient of correlation indicative of 

common factors of stock liquidity are presented in Table 7.  

 

 



Table 7.  

Estimates for Regressions of the of the Three Liquidity Measures on Their Own Lagged Values and 

Explanatory Variables for the Equally Weighted Portfolios and Whole Sample, calendar year from 1990 

to 2001,144 monthly observations 

Slope coefficients are reported with the t -statistics within the parentheses, ib  and ic  are 

coefficients for the lagged values of the liquidity measures and explanatory variables.  

Panel A. Trading Volume (shares) 

Market Capitalization Quartile 

 Whole Sample P1 P2 P3 P4 

a  -0.04   -0.05 

(-1.59)  (-1.84) 

-0.07   -0.07 

(-2.02)  (-2.21) 

-0.06   -0.06 

(-1.96)  (-2.15) 

-0.04   -0.05 

(-1.42)  (-1.50) 

-0.03   -0.05 

(-1.07)  (-1.45) 

1b  
-0.32   -0.33 

(-2.68)  (-3.36) 

-0.33   -0.30 

(-3.22)  (-3.07) 

-0.23   -0.29 

(-2.11)  (-3.43) 

-0.34   -0.30 

(-3.27)  (-3.51) 

-0.34   -0.37 

(-2.72)  (-4.10) 

2b  -0.22   -0.34 

(-2.39)  (-4.17) 

-0.39   -0.39 

(-5.55)  (-4.51) 

-0.42   -0.31 

(-5.81)  (-2.92) 

-0.23   -0.39 

(-2.58)  (-4.65) 

-0.20   -0.29 

(-2.35)  (-4.41) 

3b  -0.22   -0.35 

(-3.43)  (-5.32) 

-0.24   -0.26 

(-4.31)  (-3.14) 

-0.18   -0.32 

(-2.54)  (-4.99) 

-0.23   -0.28 

(-3.63)  (-3.68) 

-0.18   -0.35 

(-2.60)  (-4.98) 

4b  -0.19   -0.12 

(-2.97)  (-1.69) 

-0.23   -0.17 

(-3.53)  (-1.98) 

-0.18   -0.16 

(-2.58)  (-2.72) 

-0.20   -0.15 

(-2.67)  (-2.19) 

-0.19   -0.10 

(-3.03)  (-1.21) 

5b  -0.10   -0.07 

(-1.18)  (-0.94) 

-0.11   -0.08 

(-1.28)  (-1.03) 

-0.18   -0.05 

(-2.36)  (-0.71) 

-0.11   -0.11 

(-1.39)  (-1.49) 

-0.05   -0.01 

(-0.48)  (-0.21) 

1c   2.35    2.91 

(1.49)   (1.99)* 

 3.09    2.71 

(1.22)   (1.31) 

 3.58    4.85 

(1.72)   (2.47)* 

 1.46    3.03 

(0.85)   (1.85) 

 2.01    2.83 

(0.98)   (1.44) 

2c   1.49    1.37 

(4.28)** (3.58)** 

 1.43    1.63 

(3.40)** (3.80)** 

 1.58    1.57 

(3.95)** (3.76)** 

 1.47    1.21 

(4.32)** (3.02)** 

 1.57    1.44 

(3.83)** (3.32)** 

3c  

 

 3.21    2.45 

(2.92)** (2.18)* 

 3.21    3.17 

(2.26)*   (2.45)*  

 2.92    3.45 

(2.15)*   (2.97)**

 2.91    2.45 

(2.28)*   (1.87) 

 3.50    2.37 

(2.99)** (1.98)* 

4c  

 

-2.74   -0.79 

(-1.17)  (-0.36) 

-4.33   -2.47 

(-1.60)  (-0.81) 

-1.19   -5.56 

(-0.41)  (-2.57)* 

-4.41   -3.13 

(-1.64)  (-1.20) 

-2.76    1.99 

(-1.09)   (0.71) 

5c  

 

-2.45   -3.38 

(-2.09)* (-3.27)** 

-2.00   -2.12 

(-1.42)  (-1.38) 

-1.84   -2.19 

(-1.84)  (-1.73) 

-2.49   -2.33 

(-2.02)* (-1.79) 

-2.32   -4.19 

(-1.52)  (-3.41)**

2R  0.26    0.31 0.29    0.28 0.30    0.32 0.26    0.25 0.23    0.31 

ρ       0.85     0.67      0.70      0.75      0.67 

*  Significantly different from 0 at the 0.05 level4. 

** Significantly different from 0 at the 0.01 level. 

                                                 
4 Since the tables are capacious and we are interested in the impacts of macroeconomic variables and 
business cycle have on stock liquidity. We do not report the significant level of the loading of the 
lagged values of the liquidity measures. 



Panel B. Dollar Volume (NT dollars) 

Market Capitalization Quartile 

 Whole Sample P1 P2 P3 P4 

a  -0.06   -0.07 

(-1.98)  (-2.34) 

-0.09   -0.08 

(-2.79)  (-2.47) 

-0.08   -0.09 

(-2.04)  (-2.77) 

-0.06   -0.08 

(-1.83)  (-2.10) 

-0.06   -0.07 

(-1.63)  (-2.07) 

1b  
-0.29   -0.26 

(-2.48)  (-2.72) 

-0.15   -0.18 

(-1.72)  (-1.76) 

-0.22   -0.26 

(-2.19)  (-2.97) 

-0.27   -0.27 

(-2.81)  (-2.73) 

-0.30   -0.27 

(-2.48)  (-3.46) 

2b  -0.17   -0.24 

(-2.20)  (-3.26) 

-0.28   -0.28 

(-3.74)  (-3.55) 

-0.34   -0.23 

(-4.51)  (-2.68) 

-0.19   -0.31 

(-2.01)  (-4.23) 

-0.15   -0.18 

(-2.00)  (-2.91) 

3b  -0.16   -0.24 

(-2.57)  (-3.99) 

-0.13   -0.18 

(-1.83)  (-2.64) 

-0.13   -0.24 

(-1.83)  (-3.47) 

-0.14   -0.19 

(-1.99)  (-2.70) 

-0.15   -0.29 

(-2.38)  (-4.64) 

4b  -0.14   -0.03 

(-1.80)  (-0.42) 

-0.10   -0.06 

(-1.39)  (-0.87) 

-0.09   -0.08 

(-1.10)  (-1.37) 

-0.13   -0.08 

(-1.44)  (-1.13) 

-0.17   -0.04 

(-2.45)  (-0.54) 

1c   2.12    2.00 

(1.18)   (1.34) 

 3.07    4.24 

(1.43)   (2.06)* 

 3.65    5.33 

(1.55)   (2.62)* 

 1.04    3.12 

(0.55)   (1.77) 

 2.23     1.73 

(0.92)   (0.87) 

2c   1.59    1.70 

(3.96)** (3.97)** 

 1.83    1.72 

(4.14)** (3.71)** 

 1.73    1.77 

(3.50)** (3.75)** 

 1.78    1.30 

(4.29)** (3.01)** 

 1.57    2.09 

(3.47)** (4.03)** 

3c   4.19    3.75 

(3.10)** (2.82)** 

 4.74    3.89 

(3.19)** (2.77)* 

 4.07    4.09 

(2.53)*   (3.01)**

 3.85    3.90 

(2.61)*  (2.72)* 

 4.43    3.85 

(3.01)** (2.67)* 

4c  

 

-4.02   -1.44 

(-1.27)  (-0.48) 

-5.44   -4.75 

(-1.60)  (-1.44) 

-4.44   -6.17 

(-1.14)  (-1.85) 

-6.43   -1.38 

(-1.68)  (-0.40) 

-3.02   -1.22 

(-0.93)  (-0.36) 

5c  

 

-3.02   -3.82 

(-1.95)  (-2.76)* 

-1.70   -1.95 

(-1.04)  (-1.49) 

-1.13   -2.85 

(-0.92)  (-1.78) 

-2.38   -2.49 

(-1.61)  (-1.60) 

-3.16   -5.13 

(-1.64)  (-3.31)**

2R   0.21    0.26  0.24    0.24 0.23   0.27  0.22   0.21 0.19   0.28 

ρ       0.86     0.91      0.76      0.77      0.75 

*  Significantly different from 0 at the 0.05 level. 

** Significantly different from 0 at the 0.01 level. 

 

 

 

 

 

 

 

 

 

 

 



Panel C. Turnover Rate (%) 

Market Capitalization Quartile 

 Whole Sample P1 P2 P3 P4 

a  -0.05   -0.06 

(-2.13)  (-2.45) 

-0.08   -0.08 

(-2.36)  (-2.60) 

-0.06   -0.06 

(-1.95)  (-2.23) 

-0.04   -0.05 

(-1.57)  (-1.77) 

-0.04   -0.06 

(-1.35)  (-1.98) 

1b  
-0.24   -0.29 

(-2.08)  (-2.80) 

-0.28   -0.20 

(-2.71)  (-2.55) 

-0.24   -0.29 

(-2.23)  (-3.28) 

-0.34   -0.34 

(-3.44)  (-3.49) 

-0.17   -0.39 

(-1.60)  (-4.40) 

2b  -0.27   -0.34 

(-3.29)  (-3.60) 

-0.29   -0.38 

(-4.15)  (-4.35) 

-0.40   -0.30 

(-4.88)  (-2.82) 

-0.20   -0.36 

(-2.29)  (-4.55) 

-0.26   -0.20 

(-3.44)  (-2.54) 

3b  -0.22   -0.28 

(-3.24)  (-3.81) 

-0.20   -0.20 

(-3.39)  (-2.68) 

-0.20   -0.26 

(-2.67)  (-3.42) 

-0.23   -0.25 

(-3.50)  (-3.19) 

-0.15   -0.34 

(-2.37)  (-4.14) 

4b  -0.18   -0.13 

(-2.91)  (-2.23) 

-0.23   -0.15 

(-3.65)  (-1.93) 

-0.20   -0.15 

(-2.84)  (-2.35) 

-0.20   -0.15 

(-2.44)  (-2.25) 

-0.14   -0.15 

(-2.49)  (-1.64) 

5b  -0.15   -0.07 

(-1.87)  (-1.11) 

-0.11   -0.10 

(-1.26)  (-1.47) 

-0.17   -0.07 

(-2.32)  (-1.07) 

-0.13   -0.07 

(-1.46)  (-0.98) 

-0.07   -0.03 

(-0.77)  (-0.32) 

1c   1.79    2.74 

(1.06)   (1.99)* 

 2.94    2.27 

(1.32)   (1.21) 

 3.42    4.43 

(1.66)   (2.36)* 

 1.33    2.57 

(0.71)   (1.71) 

 0.94    2.62 

(0.44)   (1.29) 

2c   1.49    1.39 

(4.58)** (4.18)** 

 1.41    1.66 

(3.56)** (4.76)** 

 1.53    1.51 

(3.88)** (4.05)** 

 1.41    1.15 

(4.15)** (3.12)** 

 1.64    1.61 

(4.25)** (3.45)** 

3c   2.49    2.60 

(2.21)*  (2.50)* 

 2.94    3.14 

(2.42)*  (2.44)* 

 2.65    2.58 

(2.03)*  (2.31)* 

 2.16    2.69 

(1.76)   (2.29)* 

 3.26    2.67 

(2.82)** (2.35)* 

4c  

 

-2.18   -1.66 

(-0.81)  (-0.72) 

-3.52   -2.29 

(-1.21)  (-0.76) 

-1.52   -4.14 

(-0.46)  (-1.73) 

-2.43   -0.72 

(-0.76)  (-0.26) 

-2.91    1.86 

(-1.01)   (0.59) 

5c  

 

-1.94   -2.50 

(-1.93)  (-2.40)* 

-1.64   -1.91 

(-1.13)  (-1.61) 

-1.11   -2.48 

(-1.21)  (-1.82) 

-2.29   -2.18 

(-1.79)  (-1.67) 

-2.21   -3.91 

(-1.61)  (-3.14)**

2R  0.26    0.29 0.25    0.27 0.27    0.29  0.24    0.23 0.22    0.32 

ρ       0.89     0.71      0.68      0.74      0.74 

*  Significantly different from 0 at the 0.05 level. 

** Significantly different from 0 at the 0.01 level. 

 According to the results summarized in Table 6, we first take a look at the 

directions in which the macroeconomic variables influence liquidity of the stock 

market. The outcome shows that the percentage changes of exchange rate, industrial 

production index, and M1b all have positive effects on trading volume, dollar volume, 

and turnover rate while the changes of price index and interest rate influence liquidity 

in the opposite direction. Consistent with what we expected from the hypothesis, the 



depreciation of our own currency against the U.S. dollar, increase of industrial 

production and money supply are all of positive influence to the profitability and 

revenues of firms, especially to those export-oriented companies, and interpreted as 

good news to investors. Then with the increase of demand for stocks, the price soars 

and triggers even more demand for stocks. On the other hand, the increase of inflation 

rate and interest rate not only squeeze the supply of money and push up the cost of 

capital, but also undercut the value of cash flows in the future. And the results of the 

increase will bring down the revenues of companies and depress the willingness of 

investors to engage in stock trading.  

 Although there are only six out of thirty coefficients of changes in exchange rate 

on liquidity significantly different from zero, the increase of exchange rate are 

positively correlated with liquidity as anticipated. However, we might suggest that 

changes of exchange rate and liquidity are negatively correlated on the ground that the 

inflow of capital resulting from the appreciation of home currency to invest in the 

stock market will boost the price of stocks. And this in return will lead to the negative 

relation between the changes of exchange rate and liquidity. It is true that the  

appreciation of the home currency will cause inflow of capital. Nevertheless, this 

relation is rather weak because there are still many other factors will affect the value 

of the currency. In addition, the depreciation of currency definitely helps in the 

improvement of firms’ development and profitability in the world market and in 

return increase the liquidity of stock trading.  

  Among the four size-based portfolios, we observe that the loadings for the 

smaller groups of the liquidity measures are larger compared to those of the larger 

ones. It means that during the period of depreciation of the home currency, firms of 

smaller market capitalization enjoy larger increase in liquidity and rise in stock prices. 



The differences among coefficients also indicate the changes of exchange rate have 

greater influence on smaller firms than larger ones. This might be explained by that 

big companies are more capable of managing the risk of changes of exchange rate by 

trading derivative instruments such as futures, forwards, and other means in the 

financial market. Once the risks are hedged, the changes of exchange rate do not have 

much influence on the companies. By the same token, big firms will not benefit much 

from the depreciation of currency and enjoy the increase of liquidity like the smaller 

firms do. 

 Of all the five macroeconomic variables, industrial production exhibits highest 

significant relation with liquidity. For the three liquidity measures, the significant 

level of the coefficients of industrial production all exceed 0.01 and the t  statistics 

come up to the value as high as 4.58. However, we do not obtain the similar results 

from the relation between exchange rate and liquidity and it does not seem to be much 

difference between the loadings of each portfolios. And this is essential evidence that 

in the long run, fundamentals of economy play important roles in making decisions of 

investment. 

 Like index of industrial production, money supply has positive and significant 

impacts on liquidity. It goes without saying that money supply is important for the 

stock market. Without sufficient supply of capital, investors are not able to buy stocks 

in spite of their belief in the prosperous future of the economy. Though the outcome 

does not show significant differences between portfolios, we find that the scales of the 

loadings on the smallest and the largest groups are in general a bit larger than those of 

the others for the liquidity measures. We do not have adequate answers to this 

spurious outcome and attribute this result to the possible disturbance of data mining.  

 As for inflation rate and interest rate, in general, we can not conclude that the 



coefficients are significantly different from zero because we get only nine of all the 

coefficients of these two variables are significant at the level over 5 percent. It is 

strange that interest rate does not exhibit significant influence on liquidity. Previous 

studies found interest rate is negatively correlated to return of stocks and is also 

important in deciding the prices of assets. We suggest that collinearity might be the 

answer to the insignificance of the loadings of interest rate on liquidity.  

 After including the macroeconomic variables in the regressions, the explanatory 

power on average increase by at least 10 percent with the largest increase of 18 

percent. The increase of 2R  indicates that changes of macroeconomic variables do 

affect people’s discretion on decision to trade stocks and have influences on liquidity 

of the stock market. 

 The coefficients of correlation for each group of stocks do decrease when the 

macroeconomic variables are put into consideration. Notwithstanding, the amount of 

decrease is so small with the largest amount of decrease is 0.05 and the smallest is 

only 0.01. The empirical results suggest strong co-movements among liquidity of 

stocks and there still exist some other common factors that determinate the 

movements of liquidity. And the discovery of further determinants of commonality in 

liquidity will be left for future studies. 

6.3 Business Cycle and Liquidity 

6.3.1 The Business Cycle 

 Empirical evidence shows that economic variables such as those employed in our 

study are important in explaining the movement of the stock market. Just like what we 

talked about in the former section, changes of macroeconomic variables have 

fundamental impacts on liquidity of the stock market not only because of their 



immediate influences on the market but also the profound shock to the underlying 

asset and the profitability of the companies. However, at different stages of business 

cycles, we might find that the changes of those factors may not have the same effects 

on the stock market. The degrees of their influences on liquidity may differ from time 

to time and sometimes even have influence of an opposite direction on the stock 

market. The most obvious example is that the effects of the trim of interest rate by the 

U.S. government to increase the supply of money and stimulate investment in bad 

times are far from what have been expected.  

In the year of 2001, following the collapse of the stock market and the burst of 

the bubbles of the economy, the Federal Reserve of the U.S. cut the interest rate for 

eleven times in a year to encourage investment and spending in hope of improving the 

economic condition and boosting the stock market. However, the monetary policy 

does not seem to have great power on the market as expected. Likewise, the increase 

of money supply may not necessarily have significant impacts on the stock market 

because no one wants to get strapped in the gloomy state before the future of the 

economy is clear. For the other state variables, we are not sure whether the influences 

they impose on liquidity of the market differ from different stages of the business 

cycle. In this section, we include dummy variables for the corresponding 

macroeconomic factors in the regression to test if the coefficients of those factors 

differ during the contractions and expansions in the business cycle.  

Before analyzing the impacts of business conditions on the relationship between 

the macroeconomic variables and liquidity of the stock market, we first identify the 

various stages and the boundaries that separate them up in the business cycles. We 

obtain the data from the Council for Economic Planning and Development. Table 8 

demonstrates the beginning, ending and duration of each business cycle. The 



specification is consistent with the one used by the Council to define business cycles. 

Table 8.  

Duration ( months) Order of 

Business 

Beginning of 

the Trough 

Peak of 

the Cycle 

Ending of 

the Trough Expansion Contraction Full Cycle 

1 1954/11 1955/11 1956/09 12 10 22 

2 1956/09 1964/09 1966/01 96 16 112 

3 1966/01 1968/08 1969/10 31 14 45 

4 1969/10 1974/02 1975/02 52 12 64 

5 1975/02 1980/01 1983/02 59 37 96 

6 1983/02 1984/05 1985/08 15 15 30 

7 1985/08 1989/05 1990/08 45 15 60 

8 1990/08 1995/02 1996/03 54 13 67 

9 1996/03 1997/12 1998/12 21 12 33 

10 1998/12 2000/03 2002/06 14 27 41 

Average Duration for the Last 9 Business Cycles 42.9 16.1 59.0 

Source: The Council for Economic Planning and Development 

 From Table 8 we find that the durations of the expansions are on average longer 

than that of the contractions. The sampling period of our study is from 1990 to 2001 

and goes through the last three cycles. Three expansions and three contractions are 

included in our sampling interval. The longest expansion spanned from August 1990 

to February 1995 and the longest contraction began in March 2000 and ended in June 

2002.  

According to durations of the business cycles, the data are categorized into 

subperiods, periods of economic expansions and periods of economic contractions. To 

test for the differences of coefficients between the two periods, we assign dummy 

variables 1 for the periods of expansions and 0 for the periods of contractions to 

capture the influence of business cycle on the stock market. And we include the 

product of the dummy variables and the time-series data in the regression and it turns 

out to be: 



1111111 )*(** tjkjjitit MDdMcDLbaDL ε+++∗+= ∑∑∑ −                  (4) 

2222222 )*(** tjkjjitit MDdMcDLbaDL ε+++∗+= ∑∑∑ −     

The first three parts on the right side of the regression is the same as the former 

one and kd of the last part ind icates the difference between the coefficients obtained 

during expansions and contractions. Also, D  of the forth part on the right side 

represents the dummy variables 1 or 0. For example, if the value of kd  turns out to 

be negative and significantly different from zero for the changes of money supply, it 

means that changes of money supply have larger influences on liquidity during the 

periods of contractions. And the results of the test might give us a more 

comprehensible picture about the influences of macroeconomic variables on the 

liquidity of the stock market. 

6.3.2 Empirical Results 

 Table 9 demonstrates the empirical results we obtained from the model we build 

to test for differences in the degrees of influences macro variables have on the stock 

market liquidity. We first take a look at the statistical summary of the outcome of 

different liquidity measures.  

 

 

 

Table 9.  

Estimates for Regressions of the Three Liquidity Measures on Their Own Lagged Values and 

Explanatory Variables for the Equally Weighted Portfolios and Whole Sample, calendar year from 1990 

to 2001,144 monthly observations 

Slope coefficients are reported with the t -statistics within the parentheses. ib  is the coefficient of 

the percentage changes of the lagged values of the liquidity measures. Likewise, ic  and id  

represent the coefficients for the percentage changes of the macroeconomic  variables for the periods of 

contraction and those for the periods of the expansion respectively.  

 



Panel A. Trading Volume (shares) 

Market Capitalization Quartile 

 Whole Sample P1 P2 P3 P4 

a  -0.04   -0.04 

(-1.35)  (-1.54) 

-0.06   -0.06 

(-1.67)  (-1.87) 

-0.06   -0.04 

(-1.97)  (-1.50) 

-0.04   -0.04 

(-1.13)  (-1.25) 

-0.02   -0.04 

(-0.87)  (-1.25) 

1b  -0.33   -0..35 

(-2.71)  (-3.43) 

-0.35   -0.31 

(-3.20)  (-2.96) 

-0.23   -0.29 

(-1.94)  (-3.17) 

-0.37   -0.32 

(-3.53)  (-3.49) 

-0.33   -0.37 

(-2.64)  (-4.24) 

2b  -0.24   -0.35 

(-2.58)  (-4.38) 

-0.39   -0.37 

(-5.03)  (-3.87) 

-0.42   -0.32 

(-5.29)  (-2.98) 

-0.25   -0.41 

(-2.64)  (-4.50) 

-0.22   -0.30 

(-2.66)  (-4.75) 

3b  -0.22   -0.36 

(-3.58)  (-5.11) 

-0.27   -0.27 

(-4.25)  (-3.05) 

-0.19   -0.31 

(-2.53)  (-4.73) 

-0.25   -0.29 

(-3.84)  (-3.88) 

-0.17   -0.35 

(-2.69)  (-4.66) 

4b  -0.21   -0.13 

(-3.21)  (-1.84) 

-0.24   -0.17 

(-3.50)  (-1.99) 

-0.18   -0.17 

(-2.57)  (-2.97) 

-0.22   -0.17 

(-2.86)  (-2.39) 

-0.20   -0.10 

(-2.95)  (-1.23) 

5b  -0.09   -0.09 

(-1.13)  (-1.11) 

-0.12   -0.08 

(-1.45)  (-1.10) 

-0.17   -0.06 

(-2.37)  (-0.74) 

-0.11   -0.12 

(-1.35)  (-1.55) 

-0.04   -0.02 

(-0.35)  (-0.27) 

1c   1.40    1.20 

(0.06)   (0.68) 

 0.35    -0.91 

(0.13)   (-0.37) 

 1.36    1.37 

(0.61)   (0.63) 

-0.74    0.38 

(-0.32)   (0.17) 

 2.89    1.97 

(1.08)   (1.06) 

2c   1.36    1.56 

(1.73)   (2.63)**

 2.43    1.92 

(2.81)** (2.78)** 

 1.28    1.69 

(1.46)   (2.16)* 

 1.64    1.32 

(2.68)**  (2.00)*

 1.02    1.47 

(1.11)   (2.41)* 

3c   4.44    3.71 

(2.40)*   (1.79) 

 3.99    3.21 

(1.73)   (1.58) 

 1.94    6.20 

(0.85)   (3.63)**

 3.69    3.30 

(1.94)   (1.45) 

 5.68    3.61 

(2.97)**  (1.57) 

4c  -1.93    2.42 

(-0.33)  (0.38) 

-8.18   -0.35 

(-1.52)  (-0.05) 

-8.08   -6.26 

(-1.53)  (-1.30) 

-3.20   -4.84 

(-0.45)  (-0.77) 

 0.28    6.54 

(0.05)   (0.94) 

5c  -0.26   -0.88 

(-0.16)  (-0.60) 

-0.15   -1.89 

(-0.11)  (-0.96) 

-1.07   -0.35 

(-0.79)  (-0.35) 

 0.33   -0.11 

(0.22)   (-0.06) 

 0.11   -1.02 

(0.05)  (-0.60) 

1d   1.90    2.97 

(0.60)   (1.02) 

 4.03    7.42 

(1.02)   (2.22)* 

 4.76    6.77 

(1.43)   (2.07)* 

 4.16    4.99 

(1.38)   (1.65) 

-1.41    1.23  

 (-0.34)  (0.31) 

2d   0.04   -0.42 

(0.05)  (-0.58) 

-1.55   -0.56 

(-1.56)  (-0.67) 

 0.30   -0.38 

(0.30)  (-0.46) 

-0.41   -0.32 

(-0.64)  (-0.40) 

 0.67   -0.18 

(0.70)  (-0.23) 

3d  -1.68   -1.76 

(-0.80)  (-0.75) 

-0.85   -0.14 

(-0.33)  (-0.06) 

 1.32   -3.78 

(0.52)  (-1.75) 

-1.00   -1.15 

(-0.43)  (-0.43) 

-3.06   -1.77 

(-1.35)  (-0.68) 

4d  -0.82   -3.36 

(-0.12)  (-0.49) 

 6.04   -2.03 

(0.98)  (-0.25) 

 9.00    1.35 

(1.46)   (0.24) 

-0.66    2.86 

(-0.08)  (0.41) 

-4.22   -5.12 

(-0.61)  (-0.66) 

5d  -3.75   -4.33 

(-1.83)  (-2.13)* 

-3.40   -0.08 

(-1.45)  (-0.03) 

-1.42   -2.73 

(-0.80)  (-1.06) 

-4.95   -3.86 

(-2.23)*  (-1.41) 

-3.94   -5.62 

(-1.51)  (-2.31)* 

2R   0.27   0.33 0.32   0.30 0.32   0.35  0.28   0.27  0.26   0.33 

ρ       0.85     0.68     0.72     0.75     0.67 

*  Significantly different from 0 at the 0.05 level. 



** Significantly different from 0 at the 0.01 level. 

Panel B. Dollar Volume (NT dollars) 

Market Capitalization Quartile 

 Whole Sample P1 P2 P3 P4 

a  -0.06   -0.07 

(-1.79)  (-2.05) 

-0.10    -0.07 

(-2.42)  (-2.13) 

-0.08   -0.08 

(-2.05)  (-2.15) 

-0.06   -0.08 

(-1.56)  (-1.94) 

-0.05   -0.07 

(-1.50)  (-1.80) 

1b  -0.31   -0.30 

(-2.49)  (-2.94) 

-0.18    -0.20 

(-1.85)  (-1.75) 

-0.22   -0.28 

(-1.96)  (-2.97) 

-0.31   -0.31 

(-2.93)  (-2.93) 

-0.31   -0.30 

(-2.44)  (-3.74) 

2b  -0.20   -0.25 

(-2.62)  (-3.35) 

-0.29    -0.30 

(-3.36)  (-3.51) 

-0.36   -0.26 

(-4.26)  (-2.96) 

-0.23   -0.35 

(-2.24)  (-4.49) 

-0.18   -0.19 

(-2.43)  (-3.14) 

3b  -0.17   -0.28 

(-2.76)  (-4.53) 

-0.15    -0.20 

(-1.98)  (-2.73) 

-0.15   -0.25 

(-1.97)  (-3.45) 

-0.17   -0.22 

(-2.47)  (-3.31) 

-0.15   -0.31 

(-2.40)  (-4.85) 

4b  -0.17   -0.04 

(-2.18)  (-0.60) 

-0.11    -0.07 

(-1.44)  (-1.06) 

-0.10   -0.09 

(-1.15)  (-1.55) 

-0.15   -0.11 

(-1.71)  (-1.69) 

-0.20   -0.05 

(-2.73)  (-0.58) 

1c   1.62   -0.11 

(0.59)  (-0.06) 

0.35    1.07 

(0.13)   (0.46) 

 0.38    2.21 

(0.14)   (0.89) 

-0.81    0.37 

(-0.31)  (0.15) 

 3.00   -0.16 

 (0.95)  (-0.09) 

2c   1.22    1.99 

(1.72)   (3.99)**

2.20    1.71 

(2.85)**  (2.42)*

1.45    2.05 

(1.66)   (3.28)**

 1.49    1.25 

(2.89)**  (1.72) 

 1.00    2.41 

(1.22)   (4.63)**

3c   5.18    4.48 

(2.32)*  (1.93) 

4.65    4.66 

(1.82)   (1.90) 

 2.66    6.44 

(0.90)   (3.06)**

 4.35    4.14 

(2.09)*  (1.57) 

 5.97    4.78 

(2.45)*  (1.95) 

4c  -8.81    0.37 

(-1.07)  (0.05) 

-9.38   -14.27 

(-1.32)  (-1.88) 

-19.31  -10.58 

(-2.01)* (-1.62) 

-12.30   -6.19 

(-1.31)  (-0.77) 

-6.56    4.01 

(-0.80)  (0.55) 

5c   0.60    0.01 

(0.30)   (0.01) 

-0.02    -0.01 

(-0.01)  (-0.01) 

 0.27    0.05 

(0.14)   (0.03) 

 0.92    1.44 

(0.50)   (0.74) 

 0.97   -0.73 

(0.41)  (-0.45) 

1d   0.57    3.62 

(0.14)   (1.13) 

5.00    5.92 

(1.30)   (1.78) 

 6.41    5.41 

(1.66)   (1.61) 

 3.51    4.99 

(0.96)   (1.57) 

-2.00    3.01 

 (-0.39)  (0.72) 

2d   0.37   -0.63 

(0.45)  (-0.93) 

-0.67    -0.18 

(-0.73)  (-0.22) 

0.23    -0.61 

(0.23)   (-0.84) 

 0.21    -0.13 

(0.31)   (-0.16) 

 0.67   -0.67 

(0.68)  (-0.91) 

3d  -1.29   -0.90 

(-0.50)  (-0.33) 

0.20    -0.99 

(0.07)   (-0.35) 

1.97    -3.17 

(0.59)   (-1.25) 

-0.60    -0.26 

(-0.22)  (-0.09) 

-2.11   -1.23 

(-0.75)  (-0.42) 

4d   6.05   -1.36 

(0.67)  (-0.18) 

5.71    12.38 

(0.69)   (1.51) 

19.30    6.12 

(1.91)   (0.83) 

 7.86    6.67 

(0.79)   (0.77) 

 4.21   -5.50 

(0.44)  (-0.68) 

5d  -6.59   -7.07 

(-2.60)* (-3.38)**

-3.12    -3.41 

(-1.12)  (-1.42) 

-2.68    -4.95 

(-1.15)  (-1.71) 

-6.05    -7.19 

(-2.24)* (-2.68)**

-7.47   -7.99 

(-2.42)* (-3.53)**
2R    0.24   0.29 0.25   0.27  0.27   0.30   0.25   0.24   0.22   0.31 

ρ       0.87      0.92      0.78      0.78      0.76 

*  Significantly different from 0 at the 0.05 level. 

** Significantly different from 0 at the 0.01 level. 



Panel C. Turnover Rate (%) 

Market Capitalization Quartile 

 Whole Sample P1 P2 P3 P4 

a  -0.05   -0.05 

(-1.82)  (-1.93) 

-0.07   -0.07 

(-2.06)  (-2.26) 

-0.06   -0.05 

(-1.91)  (-1.57) 

-0.04   -0.05 

(-1.25)  (-1.58) 

-0.04   -0.05 

(-1.23)  (-1.43) 

1b  -0.26   -0.31 

(-2.13)  (-2.84) 

-0.30   -0.20 

(-2.77)  (-2.44) 

-0.23   -0.30 

(-1.95)  (-3.18) 

-0.36   -0.37 

(-3.52)  (-3.63) 

-0.19   -0.40 

(-1.74)  (-4.65) 

2b  -0.29   -0.35 

(-3.17)  (-3.69) 

-0.29   -0.37 

(-3.70)  (-3.88) 

-0.40   -0.32 

(-4.41)  (-3.02) 

-0.22   -0.39 

(-2.43)  (-4.51) 

-0.28   -0.22 

(-3.64)  (-3.10) 

3b  -0.24   -0.29 

(-3.42)  (-3.90) 

-0.23   -0.21 

(-3.50)  (-2.56) 

-0.22   -0.26 

(-2.66)  (-3.37) 

-0.25   -0.28 

(-3.85)  (-3.67) 

-0.17   -0.35 

(-2.66)  (-4.16) 

4b  -0.20   -0.15 

(-3.11)  (-2.36) 

-0.24   -0.16 

(-3.43)  (-1.87) 

-0.21   -0.16 

(-2.79)  (-2.47) 

-0.22   -0.18 

(-2.64)  (-2.68) 

-0.15   -0.17 

(-2.52)  (-1.73) 

5b  -0.16   -0.09 

(-2.06)  (-1.36) 

-0.12   -0.11 

(-1.39)  (-1.50) 

-0.18   -0.09 

(-2.61)  (-1.24) 

-0.14   -0.09 

(-1.54)  (-1.20) 

-0.08   -0.06 

(-0.89)  (-0.74) 

1c   0.75   0.66 

(0.32)   (0.35) 

 1.05   -0.37 

(0.39)  (-0.16) 

 1.02    1.93 

(0.45)   (0.90) 

 0.50    1.10 

(0.18)   (0.46) 

 1.99    0.03 

(0.73)   (0.02) 

2c   1.73   1.58 

(2.71)** (2.75)** 

 2.22    1.75 

(2.78)** (3.30)** 

 1.37    1.80 

(1.63)   (3.03)**

 1.48    1.26 

(2.66)**  (1.91) 

 1.73    1.54 

(2.92)**  (1.85) 

3c   3.01   4.22 

(1.46)   (2.18)* 

 3.29    3.41 

(1.47)   (1.67) 

 1.84    5.26 

(0.78)  (3.10)** 

 3.10    3.14 

(1.62)   (1.34) 

 4.22    5.77 

(1.77)   (2.62)**

4c  -7.43   -1.83 

(-0.98)  (-0.28) 

-7.25   -1.71 

(-1.19)  (-0.26) 

-12.08   -6.87 

(-1.43)  (-1.30) 

-6.90   -1.70 

(-0.84)  (-0.23) 

-2.21    4.06 

(-0.27)   (0.57) 

5c  -0.57   -0.41 

(-0.37)  (-0.32) 

-0.46   -1.42 

(-0.33)  (-1.05) 

-1.01   -0.65 

(-0.63)  (-0.48) 

-0.54    0.79 

(-0.31)   (0.46) 

 0.83   -0.64 

(0.42)   (-0.40) 

1d   1.32    3.67 

(0.44)   (1.49) 

 2.57    5.48 

(0.62)   (1.74) 

 4.69    4.12 

(1.40)   (1.37) 

 1.01    2.34 

(0.29)   (0.85) 

-3.08    4.71 

(-0.81)   (1.22) 

2d  -0.42   -0.42 

(-0.55)  (-0.61) 

-1.24   -0.24 

(-1.31)  (-0.35) 

 0.15   -0.58 

(0.16)  (-0.88) 

-0.20   -0.30 

(-0.32)  (-0.40) 

-0.19   -0.11 

(-0.27)  (-0.12) 

3d  -0.63   -2.21 

(-0.28)  (-1.00) 

-0.31   -0.41 

(-0.12)  (-0.16) 

 1.12   -3.66 

(0.42)  (-1.78) 

-1.22   -0.56 

(-0.54)  (-0.21) 

-1.26   -4.33 

(-0.50)  (-1.77) 

4d   6.93    0.70 

(0.85)   (0.10) 

 5.58   -0.28 

(0.79)  (-0.04) 

13.62   3.83 

(1.52)   (0.65) 

 5.79    1.86 

(0.65)   (0.23) 

-0.56   -2.20 

(-0.06)  (-0.28) 

5d  -2.67   -3.57 

(-1.41)  (-1.84) 

-2.33   -0.60 

(-0.93)  (-0.26) 

-0.28   -2.99 

(-0.14)  (-1.17) 

-3.25   -5.47 

(-1.40)  (-2.28)* 

-5.75   -5.43 

(-2.44)* (-2.53)* 

2R    0.27   0.31 0.27   0.28  0.30   0.32   0.25   0.26   0.25   0.35 

ρ       0.90      0.72      0.71      0.74      0.75 

*  Significantly different from 0 at the 0.05 level. 



** Significantly different from 0 at the 0.01 level. 

 Statistically, the significance of the results is weak to support what we expected. 

For all the three liquidity measures, like what we obtained from the last model we 

used to test for macroeconomic variables’ influences on liquidity, industrial 

production index and money supply exhibit most significant power on the stock 

market, especially for the production index. Only nine out of thirty coefficients on the 

production index are under the significant level of 5 percent and sixteen of the 

loadings exceed the significant level of 1 percent. This result indicates industrial 

production is the most prominent economic factor in consideration of the market 

liquidity. As for money supply, nearly half of the coefficients (14 out of 30) are 

significantly different from zero and also interpreted as important factor in explaining 

the movement of liquidity.  In respect of exchange rate, inflation rate and interest 

rate, the significance level is weak in relation to that of the production index and 

money supply. For instance, after including the dummy variables in the regressions, 

the loadings of exchange rate show no significance on the liquidity measures. None of 

the significant level of those coefficients exceeds 5 percent and most of them range 

from 0.3 to 0.6 of the t  statistics. Similarly, inflation rate and interest rate show no 

significance of influence on the market liquidity.   

  Now we come to see what information we can get from the dummy variables. 

Except for the dummy variable representing the difference between the influence of 

interest rate on liquidity during the contractions and the expansions, all the others 

hardly exhibit any significance on their loadings. Nevertheless, put aside the 

significance of the model, we do learn something from the results of the test. We 

obtain improvement in the explanatory power of the model. By including the dummy 

variables representing the influence of the business cycle, the values of 2R  gain 

increase ranging from 1 percent to 4 percent. And this means business cycle does 



engage in the performance of the stock market. However, we do not gain reduction in 

the scale of coefficient of correlations and this means still other missing common 

factors are not included in our model. 

6.3.3 Economic Variables and Business Cycle  

 The most important part of this section focus on answering the question is there 

any difference between the influences macroeconomic variables impose upon 

liquidity of the stock market during different stages of business cycles. In accord with 

what we have anticipated, the degree of the impacts of economic factors over liquidity 

does vary in different directions when time goes by.  

A. Exchange Rate 

Exchange rate demonstrates prominent pattern in the way it affects the liquidity 

of the stock market. The coefficients with a positive sign indicate that the changes of 

exchange rate have larger influence on liquidity in the periods of expansions 

compared with what it does during contractions. In addition, the scales of the 

coefficients are remarkably larger in relation to that of the other variables. It also 

refers to the fact that the influence exchange  rate has on liquidity during expansions is 

much greater than it does during contractions. The depreciation of the home currency 

will surely be great help to the improvement of export which dominates the economic 

development of our country. Yet it will not work well without the promotion of the 

economic environment during the contractions and this might be the reason that the 

depreciation of exchange rate has greater impacts on the market liquidity during 

expansions. 

B. Industrial Production Index  

Industrial production index is the most significant variable explaining the 



movements of liquidity and it also shows noticeable disparity of impacts on liquidity 

in different periods of time. With negative signs on the loadings, the results reveal that 

industrial production have greater impacts on liquidity during recessions though the 

value of the coefficients is relative small in contrast with what we get from exchange 

rate. The difference of the degree of influence can be ascribed to that during 

contractions, good news of the augment of production brings investors more 

important information than it does in the good times. 

C. Money Supply 

Resembling the results of industrial production, in general money supply exhibits 

decreasing degrees of influences on liquidity of the stock market from contractions to 

expansions as well. Nevertheless, the outcome is not consistent with what we 

expected that the increase of money supply and other monetary policies leading to the 

same consequence might not have significant  effects on the stock market during bad 

times. On the contrary, monetary policies seem to work better during contractions and 

this might become good evidence for governments to make their policies to deal with 

depressions of the stock market. We attribute this to the naive thinking that during the 

expansions, which always accompanied with low level of interest rate and cost of 

capital in the economy, increase of money supply will not have much influence on the 

market. On the other hand, in the bad times, people might be more willing to invest if 

they can get money with lower cost. And this becomes a question of the comparison 

between the actual returns people gained in these two periods. Furthermore, the effect 

of the increase of money supply will lag behind the time in which the monetary policy 

takes place. And this also affects the outcome of our test.  

D. Inflation Rate 



 In general, inflation rate shows minor influence on liquidity during the periods of 

expansions. However, the results of inflation rate are like kind of mixture among 

different size-based portfolios with signs of opposite directions on the loadings. 

According to the outcome of the test, we can not jump into conclusions about that the 

changes of inflation rate have definitely minor impacts on liquidity in the good times. 

But after combining the two coefficients of 4c  and 4d , we find that the coefficients 

of inflation rate still display negative effects on liquidity with smaller scale. As we 

discussed above, the control of inflation rate has always been important to the 

economy because the rise of inflation rate may not only corrode the achievement of 

the economic development but also impose crucial impacts on the economy. 

Furthermore, with the increase of commodity price, the government  has to take action 

to deal with the problem such as raise the interest rate and also the discount rate to 

reduce the supply of money. The cut of money supply certainly will raise the cost of 

capital and not be good for the market. However, the cut of money supply during 

contractions to mitigate the problem of inflation will do more harm to the economy 

than it will during the expansions. And this is why governments all over the world 

always keep an eye on the movements of inflation rate.  

E. Interest Rate 

 Similarly, the changes of interest rate have negative effects on liquidity and it 

even imposes considerable influences on liquidity in the good times. During the 

expansions, investors are eager to invest in equities and securities in the hope of 

handsome return in the future and are in great demand for money. The increase of 

interest rate not only raises the cost of capital for companies but also the cost of 

investment. For investors, this might lead to the depression of trading and bring down 

the liquidity of the stock market. One thing worth noticing is that, among all the other 



macroeconomic variables, twelve of the coefficients on the dummy of interest rate are 

over the significant level of 5 percent and four of them even exceed 1 percent. This 

interesting finding indicates that interest rate does influence the movements of 

liquidity in different manners during different stages within a business cycle. 

 


