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1. Introduction 

In recent years, market microstructure has attracted much academic research, 

especially in transaction costs. Execution costs are important not only for investors 

but also for regulation institutes. Because of global competition, smart investors will 

choose the market which can provide them the most profit or the less cost. Besides, 

lower execution costs even represent a more efficient market. 

Estimation of execution costs need information about counterparty identity and 

direction of each trade and the information is hard to obtain, so researchers develop 

many estimators to estimate execution costs. Lacking of key information, the quoted 

bid/ask spreads or effective spreads computed from publicly available transaction data 

is often used as a proxy of transaction costs. Roll (1984) shows that how to obtain 

effective spread from transaction prices. Neiderhofer and Osborne (1962) suggest that 

serial correlation in prices is induced by bid/ask bounce. Stoll (1989) combines the 

time-series of prices and bid–ask quotations to infer the components of the bid/ask 

spread. The effective spreads are different from quoted spreads. The effective spreads 

are the differences between the price at which the customer buys a futures contract 

and the price he subsequently sells the contract. While the quoted spread is the price 

difference between the market maker’s bid and ask quotation. The effective spread is 

focused in this article.  
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There are two main streams to estimate transaction costs. One is indicator based 

estimator, and the other one is price-series based method. Quote test, tick test, Lee and 

Ready’s (1991) procedure, and Ellis, Michaely, and O’Hara’s (2000) algorithm are 

classified indicator based estimator. The estimate spread by classifying trade direction 

first. Roll’s (1984), mean absolute price change, and Smith and Whaley’s (1994) 

estimators applying transaction price only to assess effective spreads are said to be 

price-series based estimators. However, are these estimators appropriate for execution 

costs? Or are there estimators related to the true execution costs, at least? This article 

provides such an analysis.  

Lee and Ready (1991) apply LR procedure to NYSE and suggest that comparing 

transaction price to prior 5-second quotation is a proper way to adjust price impact. 

Finucane (2000) uses NYSE TORQ database to test the accuracy of tick, reverse tick, 

and LR tests. He shows that tick rule and the LR procedure have very similar 

performance in classifying trade direction. Although both tick test and LR procure 

provide biased estimates of execution costs, Finucane (2000) finds that tick rule 

provides a better estimation of effective spread than LR procedure does. Ellis, 

Michaely, and O’Hara (2000) use Nasdaq data set and develop EMO algorithm which 

outperforms tick rule, quote rule, and even LR rule. They also find that even EMO 

algorithm does a better job than the previous ones, but still have very limited accuracy 
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in classifying large trades. Bessembinder (2000) and Peterson and Sirri (2002) 

compare LR with EMO, find that trades should not be lagged relative to quotes for 

determining trade direction, and conclude that EMO methodology with contemporary 

quotation is optimal. However, trade prices are best compared to earlier quotations to 

capture the effect of dynamic price revision. Furthermore, the data reveal that the 

EMO methodology is superior to LR rule when measuring execution costs. As 

discussed, these spread estimators, i.e., tick test, quote test, LR, or EMO, are bounded 

by the accuracy of the classification. 

Demsetz (1968) indicates that the appropriate measurement of transaction costs is 

the aggregate dollar flow from customers to market makers if there is no 

inter-customer trade. This direct measure of execution costs is compared with three 

common spread estimators that are: Roll’s (1984), Thompson and Waller’s (1988), 

and Smith and Whaley’s (1994) estimators. These estimators do not need to know the 

exact trade directions and match prior quotations. Because of these features, 

difficulties in assigning trade direction or matching quotation can be avoided.  

Roll (1984) introduces a method to assess trade execution costs based on the first 

order serial covariance of price change. Schultz (2000) reports that Roll’s estimator 

provides good performance for trade execution costs of Nasdaq stocks. Thompson and 

Waller (1988) first use mean absolute price change to assess transaction cost. 
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However, this method cannot distinguish bid-ask spread from the variance of the true 

price change attributable to the effective spread. Smith and Whaley’s model (1994) 

can solve the problem of Thompson and Waller’s estimator. Smith and Whaley (1994) 

use time and sales data of S&P 500 index futures contract to compare with Roll’s, 

mean absolute price change, and also their own model. Smith and Whaley (1994) 

conclude that Roll’s estimator is consistently lower than the other estimators, and in 

fact, the value is implausibly small. Besides, they demonstrate that the correlations 

between Roll’s estimator and mean absolute price change or their own estimator are 

often negative. 

Locke and Venkatesh (1997) use Roll’s (1984) and Smith and Whaley’s (1994) 

estimators estimate true execution costs and compare their estimates with that 

measured by aggregate dollar flow. They find that these two spread estimators bear no 

relationship to execution costs on CME and reveal that Roll’s estimator tends to 

underestimate true execution costs. In contrast, Smith and Whaley’s estimator tends to 

overstate.  

Violation of model assumption may lead estimators to be biased or noisy. Roll 

(1984) assumes that the possible paths of successive transaction price changes are 

restricted. Since transaction prices can only bounce either at the ask or at the bid, he 

derives the spread estimator by computing the combined joint distribution of 
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successive price changes. He also assumes that if the observed price is at the bid/ask 

the next price change is equally likely to be zero or plus/minus. In other words, the 

price change is serially independent. However, earlier studies such as Garbade and 

Lieber (1977) report that prices are serially dependent. Stoll’s (1989) work builds on 

that of Roll (1984). The serial covariance returns is modeled as a function of the 

probability of a price reversal and the magnitude of price change.  

My analysis focuses on one question: which rule is the best proxy of true 

execution cost? Or are they related to the true execution costs at least? I choose 6 

contracts such as 10-year Government Bond Futures, Taiwan Stock Exchange 

Capitalization Weighted Stock Index, TSEC Taiwan 50 Index, Taiwan Stock 

Exchange Electronic Sector Index, Taiwan Stock Exchange Finance Sector Index, and 

Taiwan Stock Exchange Capitalization Weighted Stock Index on Taiwan Futures 

Exchange from 2006/4/3 to 2006/6/30 as my data set. In addition, I use publicly 

available time and sale data to estimate three methods, Roll’s (1984), Thompson and 

Waller’s (1988), and Smith and Whaley’s (1994) to assess effective spread. Then, I 

compare them with the measured transaction costs proposed by Demsetz (1968) 

calculated from TAIFEX register data file which includes the engaging counterparty 

identity information.  

My results indicate that Roll’s (1984) estimator is significantly different from true 
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transaction costs, and the correlation with true transaction cost is extremely low, 

which indicates that Roll’s (1984) estimator appears to be inappropriate proxy of 

transaction costs on Taiwan Futures Exchange. This result is consistently with Locke 

and Venkatesh (1997). The explanation for the discrepancy is the violation of Roll’s 

independent assumption and there are inter-customers trading in practice.  While 

Roll’s estimator does not perform well with true transaction costs, mean absolute 

price change and Smith and Whaley’s (1994) estimators have good performances. 

These two estimators are not only highly correlated with true transaction costs but 

also provide good estimates of transaction costs. These results suggest that mean 

absolute price change and Smith and Whaley’s (1994) estimators appear to be 

appropriate when applied to assess transaction costs of Taiwan Futures Exchange. 

This article provides an empirical analysis on transaction costs of Taiwan Futures 

Exchange. 

The remainder of the article is organized as follows. Section 2 provides a 

summary of evaluation estimators. Section 3 introduces the data. Section 4 shows the 

empirical results. Section 5 demonstrates the relationship between true execution 

costs and estimators. Section 6 concludes this paper. 

 

 


