
3.  Data and Methodology 

3.1 Sample Selection and Data Description 

 

Sample Selection 

The data we used are taken from the data files compiled by the GTSM and TEJ 

database. Our sample of firms that switched from the ESM to the TSE or GTSM during the 

period July, 2002 – August, 2003 was derived from TEJ database. There are a total of 99 

firms moving from ESM to TSE or GTSM in our sample period. This data set contains 

25,151 trades on ESM. There is an average of approximately 2.79 trades for each stock each 

day. This indicates that most of the listing firms suffer from infrequent trading on ESM. The 

situation is similar to De Winne and Platten (2003) and Majois and De Winne (2003). De 

Winne and Platten (2003) investigate market maker’s behavior on a thinly traded market, 

Nasdaq Europe. Majois and De Winne (2003) compare several spread decomposition 

models on an illiquid market, Euronext Brussels. Therefore, we apply the sample selection 

criteria of De Winne and Platten (2003) and Majois anf De Winne (2003) to further screen 

our sample. Firstly, we exclude any firm for which intraday data were unavailable for the 64 

trading days surrounding the date of exchange listing. Secondly, we also omit those thinly 

traded stocks whose number of trades or whose traded volume does not account for at least 

1% of the total market activity during the sample period. Our final sample is composed of 

24 firms. Of these 24 firms, 8 firms switched from ESM to TSE and 16 firms switched to 
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GTSM. Table I shows a summary of firms switching from ESM to TSE or GTSM, and the 

elimination criteria used to obtain our final sample. We also display a brief description of 

the 24 firms in Appendix A.     

                                                                                   

ESM to TSE 36 19 9 8
ESM to GTSM 158 88 54 16

Total 194 107 63 24

Table Ⅰ
SAMPLE IDENTIFICATION AND ELIMINATION CRITERIA FOR FIRMS SWITCHING

FROM ESM TO TSE/GTSM

Missing ESM data
during the 64 trading
days surrounding the

new listing

Elimination criteria

Below 1% of the
total market activityTrading Location Initial sample Final Sample

 

 

Data Description 

Summary statistics of our sample are demonstrated in Table II. The table reports the 

average and the distribution of market capitalization, price per share, mean daily share 

volume, mean daily dollar volume, mean daily number of trades, volatility of daily returns 

based on transaction price, and mean daily turnover rate. Panel A of Table II shows the 

sub-sample of firms moving from ESM to TSE, while Panel B of Table II is the sub-sample 

of firms moving from ESM to GTSM. Panel C of Table II is our full sample of firms 

moving from ESM to TSE or GTSM. Furthermore, we describe the descriptive statistics of 

individual firm in Appendix B.  

As shown in Panel C of Table II, it is not surprising that all of the 24 firms from ESM 
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to TSE or GTSM have higher market capitalization8, mean daily share volume, mean daily 

dollar volume, mean daily number of trades, and mean daily turnover in the post-listing 

period. The market capitalization on ESM (TSE/GTSM) averages NT$779 (NT$4015) 

millions and ranges from a minimum of NT$218 (NT$711) millions to a maximum of 

NT$3600 (NT$10440) millions. Mean daily share volume on ESM (TSE/GTSM) averages 

45,000(894,000) shares per stock and ranges from a minimum of 6,000(111,000) shares per 

stock to a maximum of 256,000(5,105,000) shares per stock. Mean daily dollar volume on 

ESM (TSE/GTSM) ranges from NT$256,000 (NT$2,031,000) to NT$5,840,000 

(NT$157,580,000), with the average NT$2,049,000(NT$39,233,000). The mean daily 

number of trades on ESM (TSE/GTSM) averages 6.53 (287.29), with the minimum 0.97 (51) 

and the maximum 18.65 (1182). Mean daily turnover on ESM (TSE/GTSM) averages 

0.0604% (0.8954%), with the minimum 0.01% (0.19%) and the maximum 0.16% (2.92%). 

Moreover, volatility in average is higher for ESM than for TSE or GTSM. The volatility on 

ESM (TSE/GTSM) ranges from 1.2277% (1.3327%) to 5.0094% (4.4549%). It is 

interesting that price per share in average declines after switching to TSE or GTSM 

(NT$52.66 to NT$50.63). If we rank all the 24 firms according to price per share traded on 

ESM from lowest to highest, we can observe that the lower price per share for a firm traded 

on ESM, the more possible its price per share would decline after switching exchanges. The 

 
8 On TSE, the amount of firm’s paid-in capital shall be NT$600 million or more at the time when it applies for 
listing, and the paid-in capital shall be not less than NT$50 million for firms listing on GTSM. However, there 
is no requirement of paid-in capital for listing firms on ESM. 
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higher price per share for a firm traded on ESM, the more likely its price per share would 

rise after switching exchanges. For example, there are 17 of 24 firms which their price per 

share is different significantly between pre-listing and post-listing period. From Appendix B, 

4 of the 17 firms have price per share increased after switching to TSE or GTSM. For these 

4 firms, their price per share are all ranked above the median level of price per share when 

they are traded on ESM We can find the same phenomenon that higher market capitalization, 

mean daily share volume, mean daily dollar volume, mean daily number of trades, mean 

daily turnover in the post-listing period for firms from ESM to TSE in Panel A of Table II 

and for firms from ESM to GTSM in Panel B of Table II.  

A comparison of Panel A and Panel B indicates that the more actively traded stock on 

ESM would switch to TSE more possibly, and these stocks still remain higher market 

activities on TSE than the other stocks which move from ESM to GTSM in market 

capitalization, mean daily share volume, mean daily dollar volume, mean daily number of 

trades, and mean daily turnover. For example, we can see that the mean daily number of 

trades of firms switching to TSE is 556.75 (8.52 on ESM) and 152.56 for firms switching to 

GTSM (5.53 on ESM). This can also be seen by comparing market capitalization, mean 

daily share volume, and mean daily dollar volume across Panels A and B. In addition, firms 

with lower volatility on ESM (averages 2.5162%, and ranges from a minimum of 1.2277% 

to a maximum of 3.8387%) could switch to TSE more possibly, while firms with higher 

volatility on ESM (averages 3.1449%, and ranges from a minimum of 1.6632% to a 
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maximum of 5.0094%) could switch to GTSM more possibly. The mean volatility increases 

for firms moving from ESM (averages 2.5162%, and ranges from a minimum of 1.2277% 

to a maximum of 3.8387%) to TSE (averages 3.0771%, and ranges from a minimum of 

1.8243% to a maximum of 4.4549%), while decrease for firms moving from ESM (averages 

3.1449%, and ranges from a minimum of 1.6632% to a maximum of 5.0094%) to GTSM 

(averages 2.5483%, and ranges from a minimum of 1.3327% to a maximum of 3.5102%). 
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Sample Mean Standard Min Median Max
Period deviation

pre 1,263 998 520 968 3,600
post 6,591 2,686 3,001 6,306 10,440
pre 60.13 27.40 23.02 53.16 97.92
post 56.96 22.55 19.61 53.84 98.78

# of p<0.01 6
pre 67 78 19 39 256
post 1,871 1,713 138 1,628 5,105

# of p<0.01 8
pre 2,838 1,463 1,438 2,350 5,840
post 82,463 54,631 10,278 100,216 157,580

# of p<0.01 8
pre 8.52 4.58 4.95 6.87 18.65
post 556.75 398.56 79.00 518.50 1182.00

# of p<0.01 8
pre 2.5162 1.0032 1.2277 2.2709 3.8387
post 3.0771 0.8045 1.8243 2.9983 4.4549
pre 0.0450 0.0200 0.0200 0.0400 0.0700
post 1.2388 0.8972 0.1900 1.1050 2.9200

# of p<0.01 8

Sample Mean Standard Min Median Max
Period deviation

pre 537 276 218 434 995
post 2726 2324 711 1411 8402
pre 48.92 38.31 14.29 38.34 172.74
post 47.47 41.60 11.71 37.63 187.29

# of p<0.01 11
pre 34 19 6 30 76
post 406 271 111 325 907

# of p<0.01 16
pre 1655 1484 256 1310 5492
post 17618 13539 2031 14594 44597

# of p<0.01 16
pre 5.53 3.09 0.97 5.09 11.59
post 152.56 79.76 51.00 134.00 314.00

# of p<0.01 16
pre 3.1449 0.8698 1.6632 3.0615 5.0094
post 2.5483 0.6320 1.3327 2.5497 3.5102
pre 0.0681 0.0418 0.0100 0.0600 0.1600
post 0.7238 0.5494 0.2100 0.5800 2.5400

# of p<0.01 16

Sample Mean Standard Min Median Max
Period deviation

pre 779 689 218 673 3600
post 4015 3030 711 3151 10440
pre 52.66 34.85 14.29 42.36 172.74
post 50.63 36.11 11.71 45.72 187.29

# of p<0.01 17
pre 45 48 6 33 256
post 894 1199 111 499 5105

# of p<0.01 24
pre 2049 1553 256 1803 5840
post 39233 44754 2031 20699 157580

# of p<0.01 24
pre 6.53 3.83 0.97 5.60 18.65
post 287.29 300.63 51.00 188.50 1182.00

# of p<0.01 24
pre 2.9353 0.9441 1.2277 2.9532 5.0094
post 2.7246 0.7227 1.3327 2.7692 4.4549
pre 0.0604 0.0372 0.0100 0.0550 0.1600
post 0.8954 0.7095 0.1900 0.6350 2.9200

# of p<0.01 24

Volatility(in%)

Mean daily turnover(in%)

Mean daily number of
trades

Market capitalization
(in millions)
Price per share

Mean daily dollar volume
(in thousands)

Mean daily share volume
(1000 shares traded)

Volatility(in%)

Panel C : ESM to TSE/GTSM(N=24)

Mean daily number of
trades

Mean daily turnover(in%)

Market capitalization
(in millions)
Price per share

Mean daily share volume
(1000 shares traded)

Mean daily dollar volume
(in thousands)

Volatility(in%)

Panel B : ESM to GTSM(N=16)

Mean daily number of
trades

Mean daily turnover(in%)

Market capitalization
(in millions)
Price per share

Mean daily share volume
(1000 shares traded)

Mean daily dollar volume
(in thousands)

Table Ⅱ

Descriptive Statistics of Firms that Changed Their Trading Location

Market capitalization is measured as the product of product of closing price and shares oustanding reported by TEJ database on the first day of the

pre-listing period and on the first of the post-listing period. Price per share is the average transaction price over the 64 days in the pre-listing and post-

listing period. Mean daily share volume, Mean daily volume, and Mean daily number of trades are measured as the mean of the firm's daily trading

data in the pre-listing and post-listing period. We calculate daily returns based on average transaction price for each day. Volatility is then defined as

the standard deviation of daily returns in the pre-listing and post-listing period. Mean daily turnover is the mean daily turnover defined as the ratio of

shares traded on a day over shares outstanding at the end of that day in the pre-listing and post-listing period. N is the number of firms that switch

their trading location. We use Mann-Whitney test to test whether the differences are different from zero with p-value less than 0.01 between pre-

listing and post-listing period. # of p<0.01 is the number of firms which their mean difference is different from zero significantly.

Panel A : ESM to TSE(N=8)

 



3.2 Methodology 
 

Liquidity Measures 

We employ four different liquidity measures in this paper which are used in Christine 

and Huang (1994).  

1. Liquidity Premium 

LP is defined as the difference between the transaction price and the midpoint of the 

most recent bid-ask quotes. It is regarded as a proxy of the liquidity premium. The formula 

is given by  

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ +
−=

2
Pr ,,

,,
titi

titi

BidAsk
iceLP                                             (1)              

where  is the transaction price for the stock i at time t. On the ESM,  is the 

ask price for stock i which is quoted within (t, t - (60 seconds)), and  is the bid price 

for stock i which is quoted within (t, t - (60 seconds)). When a market marker quote a ask 

price at time (t-m) within (t, t - (60 seconds)) period and a bid price at time (t-n) within (t, t 

- (60 seconds)) period, while (t+ m) and (t+ n) are not necessarily equal, we then consider 

 and  as the most recent two side quote,  and , for the . 

Since market makers on ESM do not have the obligation to quote a two-side market, we 

may observe a one side quote for the . In this case, we use the latest quote as a 

substitute for the other side of the one side quote. For example, we would use  as a 

substitute for  if we only have  for , and we would use  as a 

tiice ,Pr tiAsk ,

tiBid ,

mtiAsk −, ntiBid −, tiAsk , tiBid , tiice ,Pr

tiice ,Pr

1, −tiBid

tiBid , tiAsk , tiice ,Pr 1, −tiAsk
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substitute for  if we only have  for . On TSE and GTSM,  and 

 are the lowest and highest prices of the five best unexecuted orders that are arranged 

in supply (demand) schedule in the latest trade. We also adopt the same rule which is used 

on ESM to overcome the one side quote problem on TSE and GTSM. 

tiAsk , tiBid , tiice ,Pr tiAsk ,

tiBid ,

2. Percentage LP 

To avoid the problem that liquidity premium may vary with the level of stock price, 

percentage LP is measured as a standardized LP. The formula is given by 
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3. Dollar spread 

Dollar spread is the traditional liquidity measure which is defined as the difference 

between the quoted ask price and the quoted bid price. It accounts for trading costs related 

to a round-trip transaction executed at posted quotes. The formula is given by  

tititi BidAskDS ,,, −=                                                       (3) 

4. Percentage spread 

To avoid the problem that bid-ask spread may vary with the level of stock price, 

Percentage spread is measured as a standardized dollar spread. The formula is given by 
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Spread Decomposition Models 

1. Huang and Stoll’s (1997) three way decomposition model 

In order to identify the three spread components (order processing, adverse selection, 

and inventory holding cost), we use Huang and Stoll’s (1997) three way model, which is 

based on induced serial correlation in trade flows. First, we have to define the direction of 

each trade. Our detailed ESM database allows us to know whether the market maker acts as 

a buyer or a seller. Therefore, we are able to sign the direction of all trades unambiguously. 

The trade indicator (Qt) equals +1 if the trade is buyer-initiated, -1 if the trade is 

seller-initiated, and 0 if the transaction occurs at the midpoint. On the TSE and GTSM 

database, we turn to follow De Winne and Platten (2003) to define the trade indicator. The 

trade indicator (Qt) equals +1 if the transaction occurs above the midpoint (i.e. 

buyer-initiated), -1 if the transaction occurs below the midpoint (i.e. seller-initiated), and 0 

if the transaction occurs at the midpoint. Second, we use the Generalized Method of 

Moments procedure to estimate all the parameters (α, β, π) of the following two-equation 

model:  
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where α is the adverse selection component, β is the inventory component, and order 

processing component can be obtained by (1-α-β). The probability of a trade reversal is 

denoted as π.  is the mid-quote tM ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ +
2

,, titi BidAsk
 at time t, and  represents the tS

23 



observed posted spread. Here, and  are the same definitions as we have 

mentioned before. 

tiAsk , tiBid ,

2. Lin, Sanger and Booth’s (1995) model 

Lin et al. (1995) develop a method of estimating the components of the bid-ask spread 

from a three-equation model:  

tttt eZMM +=− −− 11 λ                                                      (7) 

ttt ZZ ηθ += −1                                                            (8) 

tttt uZPP +−=− −− 11 γ                                                       (9) 

where  is the bid-ask spread midpoint (in logarithms) at time t,  is the transaction 

price (in logarithms) at time t, and  is one-half the signed effective spread, which is 

measured by the difference between  and  (i.e.

tM tP

tZ

tP tM ttt MPZ −= ). The parameter λ, 

denoted as the adverse selection component, is obtained by using OLS to estimate 

Equation(7). Order persistence is estimated through parameter θ of Equation(8). θ can be 

used to measure the probability of trade continuation 
2

1 θδ +
= , or the probability of trade 

reversal 
2

11 θδπ −
=−= . The market maker’s gross profit as a fraction of the effective 

spread is denoted by γ. γ is the order processing cost, computed from Equation (9). 
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