
3.  Data Description and Methodology 

3.1 Data Description 

This paper investigates the intraday data of the TX Futures, the TE Futures, and 

the TF Futures. The entire data source is the Taiwan Economic Journal Intraday Data 

Bank, which is compiled from the data file compiled by the TAIFEX. The intraday 

data investigated in this study include the time-stamped quotes and trades for only the 

nearest month contracts traded on the TAIFEX from 8:50 a.m. to 1:40 p.m. The first 5 

minutes data after TAIFEX opening is excluded to prevent the overnight effect. The 

last transaction is also discarded because of the different trading mechanism.  

The new trading mechanism started on July 29th, 2002. To make the market 

participators understand the new trading mechanism easier, TAIFEX began to hold 

introduction activities at the end of May 2002. To avoid the empirical results 

influenced by the unusual effect caused around the enforcement, this paper collects 

data from March 2002 to May 2002 and from October 2002 to December 2002, 

omitting the data from June 2002 to September 2002. 

Other screening criteria taken to assemble the data are described as below: 

(Ⅰ)  Any record without transaction volumes is discarded from the sample. 

(Ⅱ)  To ensure the correction of the empirical study, recording errors and missing 

data are also excluded. The transaction prices and quotes must be positive. 
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The lowest ask must exceed the highest bid. The transaction price cannot be 

7% higher or lower than the pervious day’s settlement.  

(Ⅲ) The sample is divided into two groups to compare the changing of liquidity 

and transaction costs components. The sample before the enforcement is 

formed from May 2002 and the post-event window is formed from October 

2002 to December 2002.  

 To give a more clear description about the three products traded on TAIFEX, 

Table 3 contains the specification of the TX Futures, the TE Futures, and the TF 

futures. 

3.2 Methodology 

3.2.1 Liquidity Measures 

Market microstructure literature assumes that investors demand liquidity to make 

their orders executed quickly at the lowest cost. There are various measures used to 

describe the liquidity of a market, which may have the same or different patterns. This 

study focuses on liquidity measures including bid-ask spread, trading volumes, trade 

number, trade sizes, volatility, and liquidity ratio. 

A. Bid-Ask Spread 

In order-driven markets, public limit orders provide liquidity to the market and 
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Table 3  
Contracts specification of the TX Futures, the TE Future, and the TF futures1

Item  Description 

Underlying Index 

Taiwan Stock Exchange 

Capitalization Weighted 

Stock Index 

Taiwan Stock Exchange 

Electronic Sector Index

Taiwan Stock Exchange 

Banking and Insurance 

Sector Index 

Ticker Symbol TX TE TF 

Delivery Months Spot month, the next calendar month, and the next three quarter months 

Last Trading Day The third Wednesday of the delivery month of each contract 

Trading Hours 
08:45AM-1: 45 PM Taiwan time Monday through Friday of the regular 

business days of the Taiwan Stock Exchange 

Contract Size NT$200 * Index NT$4,000 * Index NT$1,000 * Index 

Minimum Price 

Fluctuation 

One index point 

(NT$200) 

0.05 index point 

(NT$200) 

0.2 index point 

(NT$200) 

Daily Price Limit +/- 7% of previous day's settlement price 

Margin 

The initial and maintenance margin levels as well as the collecting measures 

prescribed by the FCM to its customers shall not be less than those required 

by the TAIFEX. The margin levels will be adjusted and announced by the 

TAIFEX in accordance with "the Criteria and Collecting Methods regarding 

the Clearing Margins". 

Daily Settlement Price 
The last trading price of the closing session or otherwise determined by the 

TAIFEX according to the trading rules 

Final Settlement Day 
The first business day following the last trading day. All of the open interests 

after the final settlement day shall be settled on the final settlement price. 

Final Settlement Price 

The final settlement price for each contract is computed from the first 

fifteen-minute volume-weighted average of each component stock's prices in 

the index on the final settlement day. For those component stocks that are not 

traded during the beginning fifteen- minute interval on the final settlement 

day, their last closing prices would be applied instead. 

Settlement Cash settlement 

 

establish the bid-ask spread. Various bid-ask spreads are estimated to describe 

multidimensional market phenomena. The quoted spread is determined as the 

                                                 
1 Source from introduction of products on the official website of Taiwan Future Exchange 
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difference between the lowest price of the sell limit orders and the highest price of the 

buy limit orders. The effective spread is determined as the difference of the 

transaction price and the mid-point of the bid-ask prices. The bid-ask spread 

represents a part of the transaction costs facing traders who desire to make their orders 

executed immediately and actively. 

There are six types of bid-ask spreads computed in the paper: 

(Ⅰ) Quoted spread 

    , t =1, 2, 3…n.                          (1) 11 −− −= ttqt BAS

Suppose that a contract is traded n times within each trading day, At and Bt are the 

highest buying order and the lowest selling order announced after transaction t-1 is 

executed, which become the ask and bid price for the next transaction. 

(Ⅱ) Effective spread 
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Pt is the trading price of transaction at time t and the Mt-1 is the most recent quoted 

midpoint. 

(Ⅲ) Percentage quoted spread 
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(Ⅳ) Percentage effective spread  
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(Ⅴ) Dollar-volume-weighted average percentage quoted spread 
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where Vi is the volume of transaction t.  

(Ⅵ) Dollar-volume-weighted average percentage effective spread 
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  To calculate all measures corresponding to transaction t, At-1 and Bt-1 is 

calculated instead of At and Bt since that At and Bt is disclosed after orders are 

matched at time t.  

B. Volume, Number of Trades and Trade Size 

Many empirical studies associate volume with liquidity. (Amihud, Mendelson, 

Lauterbach, 1997; Elyasiani, Hauser, and Lauterbach, 2000; Aitken, Comerton-Forde, 

and Frino, 2002) Theoretically, the trading volume or trading frequency of a security 

is positively related to its liquidity (Mendelson, 1982, 1985; Amihud and Mendelson, 

1986). Academics show that the transaction costs limit trading activities. (Cohen et al, 

1981; O’Hara, 1995; Blennerhassett and Bownman, 1998) Number of trades and trade 

size are also viewed as the measures of trading frequency. In this paper, to compare 
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the market liquidity of different trading systems on TAIFEX, volume, number of 

trades and trade size are calculated as the average values of each trading day. 

C. Volatility 

Volatility is also a key variable to measure the market performance. Traders can 

liquidate their securities with only little price movements in a low volatility market. 

Madhavan (1992) indicates that the call market mechanism forces traders to reveal the 

information existing through order placement, which results in reducing price 

volatility. However, loss of trading continuously may results in the higher information 

costs, which reflecting in market illiquidity. In this paper, the price volatility and 

return volatility is calculated as the standard deviation of price and return2 of 

transactions within each trading day.  

D. Liquidity Ratio 

The liquidity ratio measures the trading volume associated with a unit change of 

the stock price. The higher the ratio is, the higher ability the market has to absorb 

larger amounts of trading without large price movements. (Amihud, Mendelson, and 

Lauterbach, 1997, Elyasiani, Hauser, and Lauterbach, 2000) The liquidity ratio is 

defined as 

∑ ∑
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2 The return is calculated as: ( ) ( )( )1*100 −−= tt PLNPLNreturn  
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where Vt and Rt are the volume and return of the contract t and the summation is over 

the transaction times during the trading day.  

3.2.2 Bid-Ask Spread Components 

The current literature shows that bid-ask spread covers three costs of dealers. 

The first one, and historically the oldest one is the order processing cost, which 

indicates different kinds of administrative costs linked to orders execution. The 

second component is the inventory holding cost. As liquidity suppliers, the dealers or 

market makers are obliged to post quotes and ready to trade their own inventories. 

Therefore, they bear a risk that they may have the investment position away from 

their desired portfolio. The third component is known as the adverse information cost, 

which compensates the dealers for losing from trading with informed traders. 

Previous literatures provided different models to identify the spread components. The 

papers in earlier periods assumed that only the order persistence exists. (Roll, 1984; 

Choi, Shastri, and Salandro, 1988) Recent studies covered more cost components. 

Some provide two-way decomposition models, in which only order-processing cost 

and adverse information cost are identified. (Glosten, 1987; George, Nimalendran, 

Kaul, 1991; Lin, Sanger, and Booth, 1995, Madhavan, Richardson, and Roomans, 

1995; Huang and Stoll, 1997) However, some of them keep the assumption that the 

inventory cost is combined with the order processing cost (Glosten, 1987; Madhavan, 
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Richardson, and Roomans, 1995) or adverse information cost. (Huang and Stoll, 1997) 

Other literatures provide three-way decomposition models, in which all of the three 

components are identified. (Stoll, 1989; Huang and Stoll, 1997) 

According to Majois and Winne (2003), inventory cost may not exist in 

order-driven markets in the absence of liquidity suppliers. Therefore, two-way 

decomposition models (Lin, Sanger, and Booth, 1995; Huang and Stoll, 1997) provide 

better estimates. Brockman and Chung (1999) use Lin, Sanger, and Booth’s model 

(1995) to estimate the spread components of the Stock Exchange of Hong Kong, 

which is a also an order-driven market. Therefore, in this study, the model of Lin, 

Sanger, and Booth (1995) is used to estimate the spread components of TAIFEX in 

both the old and new trading mechanisms because the TAIFEX is a electronic 

order-driven trading market as well. 

Lin, Sanger, and Booth (1995) estimate three parameters in their models: the 

order processing cost (γ), the adverse selection cost (λ), and the order persistence 

(θ). Consider a market sell (buy) order that is executed at the dealer’s bid price (ask 

price) Bt (At) at time t. Let 2/)( ttt BAQ +=  be the quote midpoint at time t. 

, where Pttt QPz −= t is the transaction price, represents one-half the signed effective 

spread with zt < 0 for a sell order and zt > 0 for a buy order. These parameters can be 

estimated using the following regressions: 
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11 ++ +=− tttt ezQQ λ ,                                 (9) 

11 ++ += ttt zz ηθ ,                                    (10) 

where the disturbance terms, et+1 and ηt+1 are supposed to be uncorrelated. In 

equations (9) and (10), λreflects the quote revision as a fraction of the effective 

spread zt and θreflects the order persistence. 

 With (9), (10), and , the order processing costs for the trade at time t 

can be estimated by the following equation: 

ttt QPz −=

       tttttt zzQQPP −+−=− +++ 111 )(  

                       1++−= tt uzγ ,                                (11) 

where θλγ −−= 1  and 111 +++ += ttt eu η . To identify whether the spread 

components change after enforcement of the new trading mechanism, the parameter, 

λ ,γ , and θ are estimated separately for the samples before and after the 

enforcement. 
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