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(二) 中、英文摘要及關鍵詞(keywords)  
中文摘要 

近年來全球指數性商品快速成長，以美國為例，除了 Exchange Traded Funds (ETF)之
發行量不斷成長以外，E-mini 指數期貨(E-mini futures)亦是新興熱門商品，從這些商品發
展來看，其交易量成長都十分驚人，其對現貨市場各股之影響性實值得注意。在強調訊息

不對稱之市場微結構理論模式中，市場上之交易者可區分成具訊息交易者(informed traders)
及流動性或不具訊息之交易者(liquidity or uninformed traders)。不具訊息優勢之交易者必須
承擔交易中可能面對具訊息優勢者交易之成本，即資訊不對稱成本  (information 
asymmetric costs)。對於希望持有分散的投資組合之流動性交易者而言，資訊不對稱成本是
無法避免的，但在指數期貨(或指數性商品如 ETF)引進後，流動性交易者可移轉其交易至
指數期貨，使得標的股中流動性交易者減少，E-mini由於契約金額小，保證金小，對於流
動性交易者更具吸引力。現有關於 E-mini 之研究多著重於其價格發現功能，本研究運用
E-mini引進為例，採用 NYSE之 TAQ 資料，藉由各項買賣價差衡量指標及資訊不對稱成
本之衡量指標，檢驗流動性交易者之移轉效應，進而分析其對標的股票之買賣價差及資訊

不對稱成本之改變。本研究更進一步分析 E-mini 引進對標的股票價格波動性之影響。 
 

關鍵詞： E-mini、ETF、流動性、資訊不對稱成本 
 
英文摘要 
ABSTRACT    

This research investigates the liquidity effects on the underlying assets after index 
instruments introduction for both US market and an emerging market, Taiwan. This research 
examines the impact of the introduction of the US E-mini index futures on the liquidity of the 
underlying stocks. The introduction of index futures provides an alternative trading opportunity 
for uninformed traders.  We conjecture that the introduction of index securities such as E-mini 
futures and ETFs increases information asymmetric in the underlying asset market as 
uninformed traders migrate their trades to index instruments. Although there already exist 
regular futures in the US markets, given the strong growth of the US E-mini futures markets, it 
remains important to examine whether there is any incremental effect on the liquidity of the 
underlying stocks after E-mini introduction. Using TAQ database, we investigate the liquidity 
effects of E-mini introduction on the underlying stocks.  
 
Key Words: E-mini Futures; ETF; Liquidity; Information Asymmetric Costs   
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(三)報告內容 
 
1. 前言 (Introduction)   
In the past decade there has been a discernible growth in the markets for index securities. In 
particular, index instruments such as E-mini index futures and ETF are now very popular trading 
instruments for investors. Pioneered by CME and launched respectively, in 1997 and 1999, the 
E-mini S&P 500 and E-mini Nasdaq-100 have proven themselves to be rapidly growing futures 
in CME. While the regular and E-mini futures contracts are essentially identical instruments, 
trading E-mini stock index futures offers investors many advantages. E-mini stock index futures 
are sized at one-fifth of their regular, floor traded, counter-part to make E-mini trading affordable 
to traders with small margin accounts.  Furthermore, E-mini stock index futures provide 
investors with online opportunities to take advantage of market moves virtually 24 hours a day.  
In April 2002, the Chicago Board of Trade (CBOT) introduced a mini-sized, fully electronic 
futures contract on the Dow Jones Industrial Average, enabling traders to easily express their 
views in this bellwether index.  
 In addition to its rapid growth, recent studies have shown that the E-mini futures contracts 
dominate price discovery in the S&P 500 and Nasdaq-100 index instrument markets (Hasbrouck, 
2002). 1Althought, at first glance, these new securities would seem to be highly redundant and 
incapable of expanding investors’ opportunity sets in any significant way, in terms of trading 
volume, they are extraordinarily successful. Furthermore, researches on the liquidity impact of 
E-mini on the underlying individual stocks are only a few.  
 
2. 研究目的 (The purpose of this research) 

There is relatively little research addressing the issue of the liquidity impact on the 
underlying assets after E-mini introduction. Subrahmanyam (1991) states that in a frictionless 
market assets that trade basket of securities would be redundant. In a market populated with both 
informed and uninformed traders, the uninformed must always bear the cost of trading against 
those more informed.  Subrahmanyam (1991) hypothesizes that the introduction of the index 
futures contract has a negative effect on the liquidity of underlying stocks and this is caused by 
the fact that uninformed traders who are well diversified might move to index futures.  
Jegadeesh and Subrahmanyam (1993) examine the bid-ask spread in the stock market around the 
introduction of S&P 500 index futures contract and their test results show that average spread of 
S&P 500 component stocks increase significantly.  

For the case of E-mini futures, uninformed traders might have greater incentives to migrate 
their trades from underlying, since E-mini futures are sized at one-fifth of the regular futures and 
are more attractive to uninformed traders with small margin accounts.  Furthermore, the trading 
in E-mini possesses the advantages of increased speed of execution, timely reporting of fills, 
transparency of market quote depth, and anonymity. If indeed contract size and electronic trading 

                                                 
1 Kurov and Lasser (2002) examine the price discovery process in the S&P 500 and Nasdaq-100 index futures 
contracts and show that price discovery of trades initiated in the E-mini index and is driven by exchange locals. 
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are relatively important factors affecting uninformed traders’ trading preference, there might have 
a significant bid-ask spread change in the underlying stock when E-mini introduced.   

This research explores the microstructure effects of the E-mini futures on the underlying 
stocks. In particular, the liquidity of the underlying component stocks is investigated.  

3. 文獻探討(Literature Review) 與研究方法 (Research Methodology) 

While the market for US equity indexes has traditionally comprised floor-traded index 
futures contracts and the individual markets for the components stocks, the ecology of index 
securities has been altered by the advent of ETFs and E-minis. On Sep. 9, 1997 CME started 
trading of E-mini S&P 500 Futures and on June 21, 1999 E-mini Nasdaq-100 Futures was 
introduced. Motivated by the CME’s E-mini, CBOT commenced trading in E-mini DJIA Index 
Futures on April 5, 2002. The regular and E-mini futures contracts are essentially identical 
instruments, while the major differences between them are the smaller size of the E-mini 
contracts and the fact that, as opposed to the regular futures, the E-minis are traded electronically 
through GLOBEX.  

Trading E-mini stock index futures offers investors many advantages. Important advantages 
of E-mini trading that could lead to significant improvements in price discovery include increased 
speed of execution, timely reporting of fills, transparency of market quote depth, and trader 
anonymity. The rapid growth of trading volumes of E-minis has demonstrated themselves as the 
successful products in CME history. The E-mini trading terminals on the CME floor are located 
in an area adjacent to the trading pits. Floor traders are able to use handheld electronic trading 
devices to execute trades in GLOBEX while stationed in the pits. Hasbrouck (2002) find that the 
E-mini futures contracts dominate price discovery in the S&P 500 and Nasdaq-100 indexes.  
Kurov and Lasser (2002) examine the price discovery process in the S&P 500 and Nasdaq-100 
index futures contracts and show that price discovery of trades initiated in the E-mini index and is 
driven by exchange locals and that the information advantage of locals increases in periods when 
trading is more active or when order flow is more informative. 

Despite the successful development of E-mini index futures and ETF, research on their 
impact of market liquidity are only a few and most of the research has concentrated on the price 
discovery of E-mini.  This research contributes to the study of the impact of the introduction of 
the E-mini index futures on the liquidity of the underlying stocks. While the introduction of index 
futures provides an alternative trading opportunities for uninformed traders, we test the 
hypothesis that the introduction of index securities such as E-mini futures and ETFs increases 
information asymmetric in the underlying asset market by drawing away uninformed traders.  

Since the successful issuance of the Standard and Poor Depository Receipts (SPDR – 
pronounced Spiders), the issuances of Exchange Traded Funds (ETF) in international markets 
have being increasing. ETF markets are also popular in Asian Financial markets; for example, 
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Hong Kong, Japan and Taiwan list or schedule to list ETF in their major stock exchanges. In 
addition to its popularity, we extend our basic research methodology to investigate the liquidity 
impact of Taiwan ETF on the underlying stocks.  We conjecture that after the introduction of 
ETF uninformed investors migrate to the new index securities and results in a greater portion of 
informed investors trading the underlying stocks. We should observe an increase in the spread 
and adverse selection component of the spread for the underlying stocks.  

  
Data and Research Methodology  

To examine the liauidity impact of E-min introduction, this study employs intraday trade 
data from the New York Stock Exchange TAQ (Trade and Quote) database.  As a comparison 
this research  examine the liquidity effects of the introduction of S&P500 E-mini, and 
Nasdaq-100 E-mini.  The sample period covers the 30 days before and after the introduction of 
E-mini, a total of 60 days.  For example, Nasdaq-100 E-mini was introduced on June 21, 1999.  
Hence, for the Nasdaq-100 E-mini the sample period is from May 10, 1999 to June 18, 1999. We 
delete the trades and quotes that were out of time sequence or involved an error. We also omit 
quotes for the following three conditions: (1) either ask or bid price was equal to or less than zero; 
(2) either the bid or ask depth was equal to or less than zero; and (3) either the price or volume 
was equal to or less than zero. We further minimize data errors by eliminating quotes with 
characteristics described in Huang and Stoll (1996).  

Matching Samples 

Previous studies have found that share price, trade size, return volatility, and market 
capitalization are important determinants of the spread2.  We match each stock in the index with 
a counterpart on the basis of the above four stock attributes. The matching is done during the 30 
trading days prior to the introduction of the Diamonds. We calculate the match score for each 
stock in our sample.  

Test Hypotheses: 

Upon the introduction of E-mini futures, there might be an increase in the spread and 
adverse selection component of the spread of the underlying stocks as uninformed traders migrate 
to E-mini futures. The introduction of stock index futures provides liquidity traders a vehicle for 
investing in a diversified portfolio without having to purchase individual securities.  

Spread, Effective Spread, and Price Improvement  

We use percentage spread as the measure of trading costs in this study and each is computed 
using transaction data and averaged for each security for each day of the sample. As summarized 
by Stoll (2002), research has clearly established that the cross-section variation in spreads can be 

                                                 
2 See Stoll (1978), McInish and Wood (1992), Huang and Stoll (1996) and the review by Stoll (2002)  
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explained by economic variables and that the relation between the spread of a security and 
trading characteristics of that security is one of the strongest and most robust relations in finance. 
Demsetz (1968) finds that spread is positively related to price and volume, and Stoll (1978) finds 
that spreads are positively related to volatility. Additionally, Lin et. al. (1995) find that spreads 
are an increasing function of trade size. To control for these factors that might be important in 
determining the spread, the following regression mode is investigated. 

itMIDitititt
Mini

it bN_trade bTS bP bDbb   SpreadEffective εσ ++++++= 432100  

where tD  is a dummy variable which is assigned a value of one on days after E-mini 
introduction and zero in the pre-futures period. itP   is the average trade price, itTS  is the 
average trade size, itN_trade  is the average number of trades, and MIDσ is the standard 
deviation of quote midpoint.  

Information Asymmetry Component 

In the market microstructure literature, the bid-ask spread is modeled as arising from three 
sources: adverse selection, fixed costs, and inventory holding costs due to risk aversion. The 
adverse-selection component compensates the market maker for losses incurred on trades with 
informed traders. In a market with asymmetric information, the uninformed must always bear the 
cost of trading against those more informed, since informed traders will sell at the bid if they 
have information justifying that the actual price is lower and they will buy at the ask if they have 
information justifying a higher price. Hence, in the presence of information asymmetric, index 
securities may provide liquidity traders a low cost alternative to direct investment in the 
underlying stocks.  

Previous studies have argued that index futures markets form a convenient trading medium 
for uninformed traders who are well diversified (Gammill and Perold 1989; Subrahmanyam 
1991), because the information asymmetries that arise due to firm-specific private information 
are considerably less severe in the index futures market than in the underlying asset markets. If 
they are informed traders they will prefer trading the underlying stocks.  Uninformed traders 
should trade the E-mini if they believe that it is a good alternative to avoid paying the higher 
adverse selection costs. We then go on to investigate the impact of E-mini on the adverse 
selection components of the underlying stocks and matching sample.  The issue is examined by 
estimating the adverse selection costs for each underlying stock and matched sample stock before 
and after the introduction. We use the methods of Lin, Sanger, and Booth (1995) and Huang and 
Stoll (1997) to calculate adverse selection costs. This research attempt to examine the adverse 
selection costs for each individual stocks before and after the introduction of E-mini.  

Alternatively, a related issue derived from this research project is to examine the impacts on 
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the volatility of the underlying index after E-mini introduction. We use a GARCH in mean model 
specification to examine the issue. We examine particularly the impact on risk (volatility) and 
return of Nasdaq 100 and S&P 500 index after the introduction of E-mini, which might induce 
more speculative and small traders into the futures market and thus increase the market volatility.   

4. 結果與討論 (Results and Discussion)  

The market for US equity indexes has traditionally comprised floor-traded index futures 
contracts and the individual markets for the components stocks. This market ecology has been 
shaped by the recent development of ETFs and E-minis. The regular and E-mini futures contracts 
are essentially identical instruments, while the major differences between them are the smaller 
size of the E-mini contracts and the fact that, as opposed to the regular futures, the E-minis are 
traded electronically through GLOBEX. Important advantages of E-mini trading that could lead 
to significant improvements in price discovery include increased speed of execution, timely 
reporting of fills, transparency of market quote depth, and trader anonymity. The rapid growth of 
trading volumes of E-minis has demonstrated themselves as one of the most successful products 
in CME history. The E-mini trading terminals on the CME floor are located in an area adjacent to 
the trading pits. Floor traders are able to use handheld electronic trading devices to execute trades 
in GLOBEX while stationed in the pits. Hasbrouck (2002) find that the E-mini futures contracts 
dominate price discovery in the S&P 500 and Nasdaq-100 indexes. Kurov and Lasser (2004) 
examine the price discovery process in the S&P 500 and Nasdaq-100 index futures contracts and 
show that price discovery of trades initiated in the E-mini index and is driven by exchange locals 
and that the information advantage of locals increases in periods when trading is more active or 
when order flow is more informative.  

The results based on the liquidity of individual stocks before and after the introduction of 
S&P 500 E-mini do not show particular changes in the liquidity of individual stocks after E-mini 
introduction. We argue that this might be due to the fact that presented in Ates and Wang (2004). 
They show that price discovery of E-mini futures differs in each stage and the contribution of 
price discovery in its early stage is relatively weak. Hence, the liquidity impacts on individual 
stocks might be insignificant.   

Besides, the following related papers are derived from this research and will be forthcoming 
in an international academic journal.  By using a modified univariate conditional volatility 
model to examine the major indexes in the U.S., the paper finds that the average return on stocks 
declined following the introduction of trading in E-mini futures contracts. Both in the short-run 
and the long run, the unconditional volatility declines in the cases of the Nasdaq 100 and Dow 
Jones indexes following the introduction of E-mini futures contracts, but increases in the case of 
the S&P 500 index. In general, our results find no pervasive evidence that the introduction of 
mini-sized electronically traded index futures increases the volatility of the underlying asset. The 
paper’s key results may be summarized as follows. The returns of spot markets following the 
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introduction to trading in E-mini futures seem to be slightly decreased. Each market exhibits a 
different day-of-the-week effect. The weekday effect seemed to change after the trading of 
E-mini futures. In the meantime, we find that, when volatility is higher, the return is also higher. 
Investigating the short-run and long-run effects, we find that the unconditional volatility has 
declined following the introduction of E-mini futures contracts for the Dow Jones and 
Nasdaq-100 indexes, but in the case of the S&P 500 index, it has increased. With regard to the 
Dow Jones index, the sensitivity to past errors and the persistence of past conditional variances 
have given rise to the current conditional variance increases. Both in the short run and the long 
run, the sensitivity of the S&P 500 and Nasdaq-100 indexes to past errors has decreased 
following the introduction to E-mini futures trading, while the persistence of past conditional 
variance to current conditional variance has increased. We also observe the existence of 
asymmetrical responses to news following the introduction of E-mini trading.   

Two related working papers that derived from this project are currently under reviewed in 
international academic journals.  
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