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Abstract

The impact of trading domestic and cross-bordervehsal Stock Futures (USFs) on
underlying market dynamics (volatility artde level of feedback trading) is investigated.
Examination of USFs provides a number of advantagespared to investigation of
index futures. Specifically: (1) any impact of detives is more likely to be evident in
the behaviour of individual stocks; (2) unlike tbase of index futures where the cash
position itself is not tradable, with USFs it issgdble to directly observe the behaviour of
the underlying; (3) USFs have multiple introductidates within a given market; (4)
since USFs are listed on stocks traded in markigksdiferent characteristics and across
industries, differential country/industry effectancbe identified; (5) designing a control
sample based on the determinants of the listingsid@caddresses endogeneity concerns.
Thus reliable and wider ranging insights into thgpact of derivatives result. Findings
suggest limited feedback trading in USF stocks listihg has reduced this further. While
news has less impact and persistence and asymmiéécts are more evident post-
futures, control sample results suggest these e@saag not futures induced. Differences
are evident across industries. The need for amalylsan appropriate (industry based)
control sample if reliable policy conclusions avebe reached is highlighted.

* Phil Holmes and Krishna Paudyal are Professorb fiankie Chau is a postgraduate
research student in the Department of Economics Findnce at Durham Business
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INTRODUCTION

In recent years empirical analysis of the impactfutfires trading on the underlying
market has moved beyond consideration of the simples of whether or not the level of
volatility has changed post-futures, to considerabf the effect of derivatives on wider
market dynamics (see, for example, Antoniou, €18P8), Gulen and Mayhew (2000),
and Kavussanos et al (2004)). This change in eagpifocus reflects the recognition at a
theoretical level that the traditional destabiiisatstabilisation debate is too simplistic. In
particular, the view that increased (decreasedatiity following the onset of futures
trading is necessarily undesirable (desirable)daciidity once the relationship between
information and volatility is considered (see, édmample, Ross (1989) and Antoniou and
Holmes (1995)). Concern about the extent to whiehivdtives influence the underlying
market cannot be resolved at the level of theangesincreased volatility can be the
result of either destabilising speculation or inye@ information flows. However, if
reliable conclusions, and associated policy impilce, are to be drawn from empirical
analysis, it is necessary to adopt an approach hwhan distinguish between these
different causes of changes in volatility levelsirtRermore, to clearly understand the
impact of futures trading on the underlying maikét necessary not only to consider the
second moment of the distribution of asset retuons$,also to give consideration to the
first moment. By considering both the extent ofadesorrelation of returns aritie nature
of volatility pre- and post-futures more reliablenclusions can be drawn about the extent
to which further regulation of derivative marketsich as higher margins, narrow price
fluctuation limits and restrictions on the issue aofntracts, is justified. To this end

Antoniou et al (2005) examine the effect of fututresling on a range of indexes utilising
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Sentana and Wadhwani's (1992) heterogeneous tradelef. This model explicitly
recognises the existence of both market particgparito are rational expected utility
maximisers and also those who are positive feedlfliekd chasing) investors. This
allows consideration of the consequences of devesinot only on underlying volatility,
but also on the extent to which futures inhibitppomote feedback trading in the cash
market. Antoniou et al (2005) find that as far mdeix futures are concerned derivative

trading appears to stabilise the market by reduttiegmpact of feedback traders.

While Antoniou et al (2005) undoubtedly move theate forward and provide important
insights, their analysis is limited to the effeofstrading index futures in six countries,
with only one event date in each country. As McKeret al (2001) point out, studies of
stock indexes are useful in assessing the marldd-wnpact, but any effect on the
underlying stock market can be dissipated acrossnthny constituent stocks in the
index, making the true effect difficult to detetn. addition, the index itself is not a
tradeable asset, whereas stocks clearly are. Hdmeénfluence of futures on feedback
trading and volatility might be more noticeabletfa level of individual stocks. Indeed,
concern that single stock futures (SSFs) might feavadverse impact on the underlying
has led to tighter restrictions on such instrumehtn on index futurés An added

advantage of analysing SSFs is that they are deasisexd by multiple introduction dates

within a given market.

SSFs were introduced on the London Internationalagial Futures and Options
Exchange (LIFFB) in January 2001 with the introduction of Univér§&aock Futures

(USFs}. USFs are futures contracts whose underlyingriesuare individual shares on
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some of the world’s largest companies. InteresyinglSFs are not limited to stocks
traded in the London Stock Exchange. Rather théracts are listed on stocks being
traded in a range of different markets and thusFHRvas the first exchange to launch
‘cross-border’ SSFs. Thus USFs clearly can be asem important additional instrument
for investors, since they can allow a better mdtrhinvestment and risk management
purposes than do broad based index futures or dmn&SFs. For example, USFs allow
individual components of a portfolio to be hedgathaut having to change the make-up
of the portfolio and they also offer tax benefisg( they are exempt from stamp duty for
UK stocks due to them being cash settled). The rtapoe of USFs to market
participants can be seen by the rapid growth imtimaber of stocks on which USFs are
written. At the first listing date (29 January 20@5 USFs were listed on stocks traded in
8 countries. The number traded had increased toyQfie end of 2001 (11 countries) and
to 433 by June 2005 covering stocks listed in 18nt@es. In 2004 trading volume
exceeded 12.5 million contracts. However, in spftéheir success, concerns about their
impact on the underlying market still remain. lttiserefore, interesting and informative
to investigate the extent to which USF trading ¢tlasnged the characteristics of the first

and second moment of returns in the stock market.

This paper examines how trading in USFs affectesl uhderlying assets, using the
approach previously adopted by Antoniou et al (200%us consideration is given to
both feedback trading and volatility, including tasymmetric response of volatility to
positive and negative news on a stock by stocksb&iven the significance and unique
characteristics of USFs, this market provides adgyortunity to investigate further the

impact of futures trading on the underlying in aywehich will allow a range of issues
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not previously addressed to be examined. Becauss df® stock-specific contracts, it is
expected that any futures-induced effects on thatility and/or market dynamics will be
easier to identify. Furthermore, studies that heaxamined the introduction of index
futures have by definition only examined one ewdaie, within a given market setting. In
the case of USFs, there have been multiple inttomlucdates and the contracts are listed
on stocks being traded in several different markeitsce USFs are traded on stocks listed
in a range of countries, each of which has differmarket characteristics, it will be
possible to determine if these characteristicaignfte the impact on the underlyinén
addition, the cross-border nature of USFs allowtougavestigate a further issue, namely
the impact of foreign-listed futures on their dotiesunderlying stock markets.
Moreover, given the large number of different USBted, it is possible to examine
whether the impact of futures differs across indest for example because of differences
in analyst coverage. Also, with USFs it is posstbleonsider how market dynamics have
changed over the sample period for a control sawifpledividual stocks, in a way which
is not feasible for index futures. By first modedji the listing decision for USFs and
basing the choice of the control sample on thisehatlis possible to overcome potential
endogeniety issues inherent in previous studiesicéleany conclusions drawn can be
considered to be more robust. Thus, investigatiothe introduction of USFs should
provide important and reliable insights about thk&eet to which futures trading affects
the market dynamics of the underlying and, hertee extent to which further regulation

is warranted.

The rest of the paper is organised as follows. méet section briefly discusses the

literature on the impact of futures trading, set$ the main features of the feedback
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trading model and identifies hypotheses to be desi&e third section provides brief
information on USFs, discusses the data to be use¢de empirical analysis and the
methodology for selecting a control sample. Resatts then presented and the final

section concludes the paper.

FUTURES TRADING, THE UNDERLYING MARKET AND FEEDBACK

TRADING

Concern over the impact of derivatives predatesritrteduction of contracts written on
financial instruments, but arguably has intensifisidce stock based futures were
introduced in 1982 The main argument levelled against futures i$ their existence
might attract destabilising speculators, which nmayurn lead to higher stock market
volatility, a perception of higher risk, thus, poti@lly raising the cost of capital and
impacting on the wider econofhySuch concerns have led to restrictions of stadet
futures, including the ban on trading SSFs in tig& until 2002. At a theoretical level it
has been recognised in recent years that suchrectes$ view of the potential impact of
futures on volatility is misguided. Following theovk of Ross (1989) it has been
acknowledged in the futures literature that incegagolatility may be the result of greater
information flows to the market rather than necelysheing the result of destabilising
speculation (see, for example, Antoniou and HolflE¥95) and Chatrath and Song
(1998)). Hence, based on theoretical consideratadose it is not possible to reach
unambiguous conclusions about the impact of futuresunderlying market volatility
and, more importantly, about the causes of any ggmum volatility in the cash market.

Rather, such conclusions can only be drawn afterompiate empirical analysis.
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More recently, research in this area has takenuwstanf the possible existence of noise
and other non-rational traders in the market anchaf these might impact on the
volatility of the underlying following the introdtion of futures trading. For example, the
asymmetric response of volatility to news has begamined using an asymmetric
GARCH framework (see, for example, Antoniou etl#198), McKenzie et al (2001) and
Kavussanos et al (2004)). In an important and @starg development, Antoniou et al
(2005) argue that it is not sufficient to examihe impact of futures trading on volatility,
rather it is necessary to also investigate howabkeorrelation of returns changes post-
futures. Specifically they argue that “If derivaimarkets were to attract noise traders in
general angositive feedback traders in particular, then the potential for destabilipati
would be real and the claim for further regulatiwwarranted.” (Antoniou et al (2005),
p221, emphasis added). Thus, rather than simplkingoat the volatility of the
underlying market, Antoniou et al (2005) investgdhe first and second moments of
returns behaviour using a model in which therelath rational traders and feedback
traders. By using Sentana and Wadhwani’'s (1992¢rbgéneous trader model it is
possible for Antoniou et al (2005) to determine ooty whether the market dynamics
have changed post-futures, but crucially vany change has occurred. Specifically, by
examining the extent to which the introduction afufes promotes/inhibits positive
feedback trading, it is possible to determine wlaetny changes in market dynamics are
due to improved information flows or whether these dhe result of destabilizing

speculation.



Sentana and Wadhwani (1992) model the behaviotwafgroups of investors: rational
‘smart money’ investors who responds rationallyetqected returns subject to their
wealth limitation and; feedback traders (or tremésers) who do not base their asset

decisions on fundamental value, but rather reaptewious price changes.

The demand for stocks by feedback tradieis modelled as:

Fe= Ry )

where R; denotes the return in the previous period. Thaeval the parametgrallows
discrimination between two types of feedback tradger O refers to the case of positive
feedback traders, who buy stocks after a price ais@ sell after a price faly < 0
indicates negative feedback traders, who sell afterice rise and buy after a price fall.
Positive feedback trading can result from extrajpodpexpectations about stock prices or
trend chasing. Note that positive feedback tratlaxe the effect of moving prices away
from their fundamental value. If futures tradingomotes feedback trading in the cash
market, then a case may be made for further ragolaince the market’'s ability to

allocate resources efficiently will be undermined.

The demand for stocks by rational/smart money tsa8geis determined by a mean-

variance model:

S =(E4R-a) i (2)

where E; denotes the expectation operatwris the return on a risk free asset ands
the risk premium and is modelled as a positive tioncof the conditional variance?)
of the stock price. Thugy, = ¢(o7) , wherep is the coefficient of risk aversion.
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Equilibrium in the stock market requires that #dicks are held:

S+F =1 3)

If all investors are smart money/rational investis= 0), then market equilibriung(=

1) yields Merton's (1973) dynamic capital assetipg model:

EwR —a = u(oy) (4)

Allowing the existence of both groups in the stothrket, substituting (1) and (2) in (3)

and assuming rational expectations yields:

R =a+u(o?) - (o?)R_, +¢, (5)

As can be seen from equation (5) in a market vdttonal investors as well as feedback
traders the resulting return equation containsatidgitional term Ry, so that stock returns
exhibit autocorrelation. The pattern of autocotielain returns depends on the type of
feedback traders captured by the paramgtd?psitive (negative) feedback tradipng 0

(y < 0) implies negatively (positively) autocorrelhteeturns. Furthermore, the extent to

which returns exhibit autocorrelation varies witllatility, x(o?). For example,

consider the case when there is an increase itilitgladDue to the rise in volatility, smart

money traders reduce their demand for stocks (geatien 2), thus allowing feedback
traders to have a greater impact on the stock .pGomsequently, a larger discrepancy
between the current stock price and its fundameratiale results, so that returns exhibit
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stronger autocorrelation. Modifications of equati(b) are required to account for
autocorrelation due to market frictions/inefficignd hus, the empirical version of the

model is given by:

Ro=a+uoi+ (¢ +$0)R.,+& 1 &~GEDO0g)  (6)

where R is the return of the underlying stock i on day?tis the conditional variance of
returns at time t, ané; is the residual that is assumed to follow a Geimdl Error
Distribution (GED) with mean zero and time-varyimgriancecs% The coefficientog is
used to capture the autocorrelation induced byrpialemarket frictions or thin-trading.
The coefficientp; = -yu and the presence of positive feedback tradindi@sphate; is

negative and statistically significant.

It is clear from equation (6) that the varianceetfirns is time varying. Thus to complete
the model it is necessary to specify the condilieagiance. It is now well established in
the literature that stock returns are characterlagaonditional heteroskedasticity. The
model is, therefore, completed by using a GARCHc#pation for the conditional
volatility. In order to determine which GARCH spkcation to use in the analysis,
extensive tests were conducted to see which formmefconditional volatility equation
best seems to model the return data. The symmatdel was compared with the two
most popular asymmetric models, namely the asymn&ARCH model of Glosten,
Jagannathan and Runkle (1993), GJR-GARCH, andxpenential GARCH (EGARCH)

model of Nelson (1991). On the basis of the logilhood, Akaike Information Criterion



(AIC) and Schwarz Bayesian Criterion (SBC), thenas)yetric models tend to fit the data
better than the symmetric GARCH model, with GJR-@AR performing better than
EGARCH!® Therefore, the main analysis is based on the GAR@H (1,1) model and

conditional variance of returns are specified key/ftillowing process:

Jtz = aO + algtz—l + IBJtz—l + 53—155 1 (7)

wherec? is the conditional volatility at time &4 is the innovation at timet-and S,_, is

a dummy variable which assumes a value of onesipargse to bad news.(<0) and zero
in response to good news.{0). If the coefficientd is positive and statistically
significant, then it would indicate that a negatsleock has a greater impact on future
volatility than a positive shock of the same siagis typically referred to as the news
coefficient, since it captures the impact of thestmecent innovation arfédlis a measure

of persistenceny represents the unconditional volatility.

While there is a vast literature examining the ioipaf equity derivatives trading on the
underlying stock market, most of the evidence cofr@® studies of either stock index
futures or single stock optiots The results of previous studies are mixed; withms

suggesting volatility has increased after the ohiidion of futures (or options) trading
while others have suggested volatility has decieka$e date, futures on single stocks
(such as USFs) have been subject to very littlentitin in the academic literature. One
notable exception is the study by McKenzie et 80@ which investigates the effects of

the introduction of individual share futures (IS¥) stock market volatility in Australia.

10



However, at the time of McKenzie et al's (2001) Wwahere were only 10 stocks on
which ISFs were traded and all of these were sHestesl on the domestic market. Also,
the level of trading in ISFs during the period gsetl was low compared to USEs
Furthermore, McKenzie et al (2001) examine the ichen the level of systematic risk
and volatility of the underlying shares, rathernthesing an approach which recognizes

the existence of non-rational traders.

In the light of the above discussion and the charetics of USFs outlined in the
introduction, this paper seeks to examine a nurolbassues relating to the impact of
trading in USFs on the underlying market using &eatand Wadhwani's (1992)
heterogeneous trader model approach. Following Matoet al (2005) we estimate the
model as described in equations (6) and (7) foh laofpre-futures period and a post-
futures period. Comparisons can then be made ofegtienated coefficients to draw
conclusions about whether differences exist betwaea and post-futures periods in
terms of the degree of feedback trading and thel land nature of the volatility of the
underlying market. Specifically, with respect touatjons (6) and (7) we test the null
hypotheses that there is no difference betweeprieand post-futures period in relation
to the coefficient relating to feedback tradiphg that relating to the constant component
of autocorrelationgo, and the coefficients which describe the condélovolatility of
returns,do, a1, B andd. The alternative hypotheses are that there aferdifces in the

coefficients between the two time periods.
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If the view that the introduction of futures widdd to an improved information flow, an
associated improvement of informational efficiermnyd a reduction in the impact of
feedback and other noise traders is correct, trewowuld expect that we would reject the
null hypotheses (see, for example, the argumentgopward by Cox (1976) and Ross
(1989)). In particular, we would expect there toabeduction in feedback trading, in the
constant component of autocorrelation, in the asgtrimresponse of volatility to news
post futures and in the persistence coefficientaméhcrease in the news coefficient. On
the other hand, if futures trading is destabilizamgl promotes feedback trading we might
expect the opposite. We will also examine whetherd are differences in findings for
USFs written on stocks listed in different courgr{éo examine cross-border and market

regulation effects) and in different industries.

It needs, of course to be recognised, that it issiide that factors, other than the
introduction of futures contracts, may affect thariables considered in each of our
hypothesis tests. For example, market-wide chamlgas altered the dynamics of the
market may have occurred around the time of the W®Bduction dates. Tests may
erroneously attribute such a change, if it occyrredhe introduction of USFs. Therefore,
to ensure the reliability of any conclusions andigyoimplications drawn from the

empirical analysis of the impact of USFs, it ise&sary to implement a control procedure
to account for these possible sources of bias. ,Tloutest the robustness of any results
about the effect of futures on the underlying marleguations (6) and (7) are also
estimated for a sample of control stocks on whi@g are not written. As McKenzie et
al (2001) point out, one problem associated witloratrol group is that the distinguishing

feature between the USF sample stocks and theot@@mple stocks, namely that the
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former sample contains stocks with individual fewrwritten on them, may be
endogenous. In other words, USF stocks may haweesitwritten on thenbecause of

their characteristics in the pre-listing periodusheven using a control sample may fail
to provide a true test of robustness unless thidogeneity problem is addressed.
Therefore, in this paper the control sample is ehobdy identifying the ‘nearest-
neighbour’ stocks that were eligible, but not sedcfor futures listing, using the

procedure outlined in the next section.

By comparing apparent listing effects between #rae of USF stocks and the control
sample, it is possible to distinguish between the&nges that may have been caused by
futures listing and those caused by other facwush as the endogenous nature of the
USF listing decision and/or changes in market-wir@ads. If the USF sample behaves
differently to the control stocks, then conclusiarawn with respect to the impact of

futures introduction are strengthened.

DATA AND THE CHOICE OF CONTROL STOCKS

LIFFE began trading 25 USFs on January 29, 200&h EfSF contract represents 100
shares of the underlying stocks, except contradtsew on UK and Italian based stocks
which represent 1000 stocks. The level of volumd @men interest has increased rapidly
from the early months of trading as illustratedfigyire 1 which shows the monthly total
volume and open interest on all USFs traded on EIffBm its launch date to June 2005.
The LIFFE website provides comprehensive infornmatd all the USF stocks and the

dates of their listing (se&tp://www.databyeuronext.cgm
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INSERT FIGURE | ABOUT HERE

The first step in the sample selection processtwadentify all the stocks that have USFs
listed between January 2001 and December 2001sdinele is restricted to such stocks
for two reasons. First, being the earliest listeésFd it is believed that these might have a
more prominent impact on the underlying market tha3®Fs listed later. Second,
GARCH estimates are less reliable in small samples by restricting the sample to
USFs listed in 2001 a sufficiently long post-futsifeeriod is available. Next, the existing
sample was screened using several criteria, to verany observation that may have
introduced a potential bias to the results. In otdefocus our analysis on the effect of
USF trading, the only stocks included are thosd Mitures first introduced on LIFFE
and not listed in any other futures exchange withm sample period. Including stocks
which have futures traded in their domestic markeatsild make it difficult to identify
the effect of USF listing. For example, since LIFkEroduced USFs, the Finland
Helsinki Stock Exchange has started trading SSFenenof the USF stocks, Nokia. In
order to avoid interpretation problems, this pafac stock was excluded from the
empirical analysis. Furthermore, any stocks wittufes delisted in the sample period
were also omitted from the analysis since there rbayother fundamental factors
affecting their returns or their USFs may be chiaréged by very thin trading. Finally, to

be selected, a stock must also have daily price fdathe whole sample period.

INSERT TABLE | ABOUT HERE
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In total, there are 80 USF stocks that fulfil thesieria. Table | provides a list of the
sample of USF stocks used in this study, with im@tion on their market capitalisation,
industry sector and home country. Daily closingcktprices are obtained from
Datastream for a period of three years prior, tedhyears after the listing of each stock,
yielding in excess of 750 observations per stogkefach of the sub-periods. The daily
returns for selected individual stocks are adjusbecny capitalisation changes. Returns

are calculated as in equation (8):

R,t =100*(In R,t =In F?,t—l) (8)

where R; and R; are the return and the closing price of stock dant.

The next stage involves selecting stocks to beudedl in the control sample. To this end,
analysis is undertaken of the futures listing cbsiby LIFFE, to allow determination of
control stocks that explicitly account for any egepeity issues in the futures listing
decision.  First, the relative importance of vasodirm-specific characteristics

influencing the exchange’s listing choice is exasdirusing a logit model similar to that
of Mayhew and Mihov (2004)) and Ang and Cheng (300Bo successfully modeled the
selection for derivatives listing in the U.S. Thelldwing versions of the logistic

regression are used:

Iog(rpp) =a,+aMOL+a,SID+a SZE+¢ 9)

Iog(l—p):aO +aVOL+a,SID+a,SVOL+a SSID+a ZE+¢ (20)
-p
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|Og(1Tpp) =a, +aVOL+a,STD+a SZE+a MKT +a JND +¢& (11)

Iog(lTpp):ao+al\/OL+aZSTD+035VOL+aASSI'D+a§ZE+a(;\/IKT+aJND+£ (12)

The dependent variable is the log-odds ratio ohdpesielected for USF listing. p is the
probability of being selected. If a stock is pickepl for futures listing by LIFFE, the
listing dummy is 1, otherwise it is 0. VOL is thaily average trading volume over the
250 trading days prior to the listing month. STOhe standard deviation of daily stock
return over the same period. SIZE is the markettalggation of the firm at the month
end prior to the listing month. The variables Svard SSTD are ratios of 30-day to 250-
day average daily trading volume and standard tewiawhich are used as proxies for
the short-term volume and volatility relative tetholume and volatility within the year
prior to the listing months. MKT and IND are marlaetd industry indicators used to test
whether trading location and the industry groupedcffthe probability of a stock being
selected for futures listing. Equations (9) - (& estimated for a pooled dataset
containing daily observations for all stocks thatrev classified as eligible for futures

listing, but had not yet had futures listed.

Next, following the estimation of the logistic regsions, the predicted probability of
being listed for each eligible stock at each lgtmonth is generated (i.e. the propensity-
score). Finally, the control sample is selectedchgosing the stocks that trade in the
same market and industry as their USF counterpartdiich match the USF sample as

closely as possible in terms of the propensity-cas estimated by the logit model (i.e.
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the ‘nearest-neighbour’). The results suggest timatlogistic regression models capture
the selection process well, with between 82% ané 8F stocks being correctly

classified. Since the base model (equation (9)jopms best, classifying 86% of the
eligible stocks correctly, the control sample idested using the propensity-score

estimated with this modéf:**

INSERT TABLE Il ABOUT HERE

Table Il provides summary statistics for portfolmSUSF stocks and the control sample
stocks, based on country (panel A) and industrp€pB). The table shows the mea), (
standard deviationa], measures of skewness (S) and Kurtosis (K), #ngué-Bera test
of normality (JB), the ARCH test and the Ljung-Bstatistic (LB) for 5 lags. There is
clear evidence of significant departures from nditlhgsee JB) across all portfolios
(USF and control) and clear evidence of ARCH effeThe LB statistics show evidence
of temporal dependencies in the first moment ofdistribution of returns in more than
half of all portfolios, while for squared returriie LB statistic is significant in all cases.
To examine the extent of interrelationships betweaiocorrelation and volatility, further

investigation is required.

EMPIRICAL RESULTS

Consideration is now given to the main researchstipre addressed in this paper,

relating to the impact of trading in USFs on thedemying market dynamics. In
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undertaking the empirical analysis, equations (&) &) are estimated for the 80 USF
stocks in the sample for pre- and post-futuresoperiseparately. The same 160
estimations are undertaken for the control samplstacks. In order to analyse the
hypotheses identified in the second section thailtesof these estimations are
summarized in a number of tables, rather than ptiege the results of all 320

estimations separatel§.

INSERT TABLE Il AND IV ABOUT HERE

Tables Il and IV summarise the results of the mman likelihood estimates of the
empirical version of the feedback model, allowing &symmetric responses of volatility
to news (i.e. equations (6) and (7)) for USF sto&@mmary results relating to the six
key coefficients ¢1, ¢o, 0o, 01, B andd) are reported. Table Il shows the percentage of
stocks for which each coefficient was statisticaignificantly different from zero for
the pre-futures and post-futures periods, basethert-statistic and the 10% level of
significance. Panel A shows results for the wholeFUsample, panel B provides the
figures broken down by country, while panel C pd®g the same information by
industry’. Table IV shows the percentage of USF stocks fhickv the relevant
coefficient post-futures was _eitheignificantly increased osignificantly decreased
compared to the pre-futures valuefor which there was no significant change in the
post-futures period, based on the Wald statistib@tl0% level. Again, panel A shows

the results for the whole USF sample, panel B shtbevdigures broken down by country
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and panel C broken down by industry. Tables V ahdhéow the same information, but

this time for the control stocks.

INSERT TABLE V AND VI ABOUT HERE

Overall, there is clear evidence of GARCH effectshwi; (the impact of news on
volatility) being significant in more than a thirdf cases pre-futures an@ (the
persistence of innovations) being significant ihcases pre- and post-futures for both
USF and control stocks. In addition, the GJR-GARG@hbdel appears generally
appropriate given that in both time sub-samplesfanttoth USF and control stocks the
asymmetry coefficien®, is significant in considerably more than haltloé estimations.
However, a striking feature of the results is therall low level of feedback trading+)
either pre- or post-futures. In the pre-futuresqeras shown in table Ill, panel A, only
13.75% of USF stocks exhibit feedback trading dnsl falls to 5% for the post-futures
period. This is in contrast to the evidence pre=gimi Antoniou et al (2005) where five
out of six markets exhibit statistically significdaleedback trading pre-futures. However,
Antoniou et al (2005) also find that in the podiifes period only one market has
statistically significant feedback trading. Sintleo the markets considered in this study
have index futures traded on them prior to the boéérading in USFs, the finding of
low feedback trading in the current study is, ppshanot surprising. The fall in the
number of stocks for whict; is statistically significant post-futures suggesiat, to the
extent that futures trading has any impact, USRe& leapositive effect by reducing the

level of feedback trading. This is confirmed by theults presented in table IV, panel A,
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which show that for only 2.5% of USF stocks is ¢harsignificant increase in, while
there is a significant reduction in the feedbac&fficient for 11.25% of stocks. While a
similar pattern is evident for the control samplgble VI, panel A), the changes post-
futures are less clear, with 7.5% of stocks eximbita significant increase i; and
12.5% a decrease. Thus the changes for the USKsstppear more marked, suggesting
the change post-futures, while limited, is at leiaspart due to the onset of trading.

Nonetheless, the overall level of, and impact oFEI8n, feedback trading is limited.

The results in relation t¢; in panel B of table Il show that there are diffieces in the
level of feedback trading between countries. Of thwe countries examined, three
markets (Italy, Switzerland and the US) exhibitdiegck trading in 20% or more of the
stocks pre-futuré§, while in four markets there are no stocks forahiii; is significant.

In the post-futures period there is no market inctwimore than 20% of the stocks exhibit
feedback trading and it is only for Switzerland ¥anich the figure is 20% (representing
one stock). The pattern for the control stocksI|é&a, panel B) are broadly similar,
although again the reduction in feedback tradinigss marked. Finally panel C in tables
l1I-VI suggests that there are some difference®sxindustries, but that these are not

related to the onset of trading USFs.

In relation to the constant component of the autetation, ¢o, the findings for USF
stocks (table Ill, panel A) are broadly similar tttose for¢;. Specifically, while the
coefficient is significant for less than 30% ofcalts pre-futures, this falls by more than

ten percentage points post-futures. Antoniou ef2@D5) state that “improvements in
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efficiency will most likely show up as reductiomsdip rather than changesn.” (p231).
Examination of the results for the control sampl¢able V reveals that the percentage of
stocks which exhibit a significartip pre-futures is the same as for the USF stocks.
However, post-futures the percentage rises forctdmrol sample by over 6 percentage
points. Thus, this provides some evidence to sugipes trading in USFs has had a
positive effect on the efficiency of the underlyingarket. Again, the results for USF
stocks by country (table lll, panel B) show diffeces, with big improvements in
efficiency for Italy and the Netherlands, while fible control stocks the movements are
much less marked. Panel C of all four tables agaimonstrates industry effects, but
with the exception of the consumer goods and firndustries, the findings for the

USF and control stocks are broadly similar.

The impact of USF trading on stock market volatilitan be assessed first through a
comparison of thexy coefficient in the pre-and post-USF periods. Aor@ase indg
would be an indication of increased unconditior@atility in the post-USF period. From
table 11l panel A it is evident that the numberstdcks with a significart, has increased
marginally post futures (from 53 to 57). In contrdsr the control sample, there has been
a decrease (from 62 to 51, table V panel A). Howeseamination of panel A of tables
IV and VI reveals that the two samples (USF androdnhave very similar patterns in
terms of statistically significant differencegy has shown a significant increase for
23.75% of USF stocks and 18.75% of control stoeksle the percentages exhibiting a
decrease are 57.5% and 60% respectively. From @amélthe four tables there is no

clear pattern of country differences, while panebiCtables IlI-VI suggests that again
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there are differences across industries, but Hestet are not related to the onset of futures

trading.

Consideration of changes oy and[3 from pre- to post-futures provide some initially
surprising results. The number of stocks for whaghs statistically significant falls post-
futures (table 1ll, panel A), while the percentage stocks exhibiting a statistically
significant increase i post-futures (16.25%) in less than that exhibittngecrease
(18.75%) (see, table 1V). Similarly, the percentaddJSF stocks for which there is a
statistically significant increase (56.25%, see table IV, panel A) is much greatanth
that for which there is a decrease (15%). This estggthat news is having less impact
and old innovations more persistence post-futusesvever, when the control sample is
examined (table VI), a very similar pattern of desemergesd; increases for 20% and
falls for 31.25% of stocks, whilg is significantly higher for 55% and lower for 23%
post-futures). Thus, to the extent that there ¢hange from the pre-futures to the post-
futures period, this does not appear to be futumegced. These results clearly highlight
the need for a control sample to be analysed tarerthat inappropriate inferences and
policy recommendations are not reached concernimg impact of futures. If
consideration had only been given to USF stocksnalasion may have been incorrectly
drawn that futures trading had impacted negativaiymarket dynamics and, hence,
further regulation was warranted. Analysis of parigland C of the four tables provide
no clear evidence of country or industry effectthaugh again there are some
differences by industr}? However, there is no evidence that these diffesrre futures

induced. Again, this provides important insight®abthe control sample. Not only is
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there a need to undertake analysis for a contrapkg but it is important that the make

up of the control sample is determined by a nurobéaictors including industry.

The asymmetry coefficien), shows marked changes from the pre- to the pdstes
period for USF stocks. The percentage of stockk wivalue o® significantly different
from zero increases from 57.5% pre-futures to 8&. fwst-futures (table I, panel A),
while table IV panel A demonstrates that there $sgaificant increase i in 50% of alll
USF stocks. One explanation which has been putdiawn relation tod is that
asymmetries are related to noise trading (see Amtiogt al (1998)). Thus, the increase in
0 could be indicative of more movements away fromdamental value post-futures,
although the evidence in relation ¢@ discussed above suggests that it is not feedback
trading which has increased. However, it is agaformative to examine the results for
the control stocks. The pattern for these stockshasvn in panel A of tables V and VI is
very similar to that for the USF stocks (40% exhébstatistically significant increase in
the value ofd post-futures), again suggesting that any changesuarelated to the
introduction of USFs. Country differences are emideom panel B of the tables, with the
US showing a reduction in the percentage of USEkstdor whichd is significant
(similar to Antoniou et al (2005) which finds thatdecreases post-futures for the US),
while other markets are subject to an increase. tkercontrol sample even the US
exhibits an increase in the number of stocks foictvb is significant. Once again, there
are differences across industries, but no cledepabf differences between the USF and

control samples.

23



To check the robustness of the results furthemesibns were undertaken. Specifically,
two types of equally weighted portfolios of stoaksre created, namely portfolios based
on the country in which the underlying is tradedp(@tfolios each for USF stocks and
control stocks) and portfolios based on the ingustithe stock (6 portfolios for USF and
6 for control). Equations (6) and (7) were theninested for these 30 portfolits
Overall, the findings are qualitatively similar tioe results presented in tables Il toVI.
This finding, together with the results presentedlier, is interesting given that the
markets on which the stocks underlying USFs adettavary significantly. For example,
there are major differences in the characteristiawarket participants and the regulation
and the size of the markets between the UK, thel&i§er continental markets, such as
France and Germany, and the smaller continentatetsrlike Sweden and Switzerland.
Concerns about the impact of derivative tradingttem underlying market are arguably
stronger for smaller, less liquid marketsThis is particularly true in relation to cross-
border futures on underlyings traded in small mkeshere the futures contracts are
traded in a major derivatives market such as LIRfi@wvever, the results presented here
suggest that such concerns are unfounded, singaritieate that there is no systematic
difference between the way small and large mar&etsaffected by the introduction of
USFs. For example, the country portfolio resultggast there were no countries in which
the post-futures value df; was significantly different from the pre-futurealwe and
only two countries in whiclpo was significantly different post-futures. Giveraththe
two countries are Switzerland and the US, changasotl appear to be related to the size

of the markets.
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The results in relation to the industry-based ptid§, again suggest that there are
differences across industries in terms of feedbtekling and autocorrelation. For
example, for the USF stock portfoligdg and¢; are both significant pre-futures for the
resources and consumer goods industries, but grfisant post-futures, while for other
industries there is no evidence of feedback tradingutocorrelation, with the exception
of the services industry for whiapy is statistically significant. However, while indos
differences in feedback trading are interesting gmabksibly worthy of further
investigation, the overall pattern of results frahles 111-VI suggests that these industry-

based differences are unrelated to futures tratling

Consideration is also given to the possibility lnére being asymmetries in the feedback
mechanism to investigate whether feedback tradsignore intense during market
declines. Hence, following Antoniou et al (2005) additional term¢2| Rt-1| , Is added

to equation (6) to capture any such possible effé&zte Antoniou et al (2005) equation
(9)). In all cases the additional term is insigrafitly different from zero and the general
results in relation to other coefficients are venyilar. Finally, the feedback model was
also estimated for windows of two years either saflehe introduction of futures for
country and industry portfolié¥ Generally, the qualitative findings in relation t
feedback trading for the two-year and three-yeardavs are consistent, although there
are some differences in relation to the findingsof@ Specifically, the post-futuresy is
generally insignificantly different from its pretfures value when a two-year window is
used. However, the findings are similar for bothRU&hd control portfolios suggesting

that the conclusion that changesoin are not futures induced remains valid. Thus, the
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general conclusions discussed earlier appear tolnest, given the range of additional

tests undertaken.

CONCLUSION

In this paper, consideration is given to the impafcfutures trading on the underlying
market dynamics using a model which takes accoonhtonly of the volatility of the
underlying, but also the extent to which derivagiygomote or inhibit feedback trading.
By examining the behaviour of the underlying maskktr stocks on which USFs are
traded, it is possible to gain insights not preslgpossible. Specifically, since USFs are
listed on a range of stocks traded on a numberiféérent markets with different
characteristics and across a range of industrigs, possible to identify the extent to
which there are country/market or industry spe@fiects. This is particularly important
given the cross-border nature of USFs and thateroscabout futures listing might be
greater for stocks listed in less liquid, smallesrkets. Furthermore, to the extent that
derivatives do have an impact on the cash markety effects are more likely to be
evident in the behaviour of individual stocks whane tradable, rather than in the market
dynamics of a non-tradable index. In addition, gitee nature of USFs it is possible to
address endogeniety issues inherent in previouBestuby designing a control sample
based on the factors affecting the listing decisemd to examine more than one event
date within a given market. Taking these factots account means that results from this
analysis will provide more reliable and wider rarmgiinsights into the impact of

derivative trading on the underlying market.

26



There is clear evidence that the level of feedieatling is low in both the pre-futures
and post-futures period for the USF and controtlsteamples, with the pre-futures
period exhibiting marginally more feedback tradifig. the extent that there is a change
post-futures, there is a greater reduction in faeklrading in the USF sample than in
the control sample. Thus, any effect of futuredemdback trading appears to be small,
but beneficial. For USF stocks changes in relatiothe impact of news on volatility()
and the persistence of innovatior3) @nd the extent to which volatility is affected
asymmetrically by good and bad news lpok initially surprising. al tends to fall post
futures, and3 andd rise. On the face of it, this appears to sugdestfutures are having
a destabilising impact. However, when these cdefiis are examined for the control
sample, the same picture is evident, suggestirtgathachanges in these parameters from
the pre- to the post-futures period are not futueésted. Equally, unconditional volatility
(ag) behaves in a similar manner for both the USF emtrol stocks. These findings
demonstrate the importance of undertaking estimatioot only for stocks on which
USFs are written, but also for a control sampletha absence of the results for the
control sample, inappropriate policy conclusionsyrhave been reached. Specifically,
the evidence in relation m, B andd suggests that post-futures there has been a wegati
effect on market dynamics and, hence, further eggul of USFs may have been called
for. However, by also examining a control sampleced on the basis of modeling the

listing decision, it is clear that such calls ansvarranted.

Examination of any possible differential impact bguntry suggests that systematic

differences between the way small and large maketsaffected by the introduction of
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USFs do not exist. Thus, concerns that USFs mighact (more) negatively on smaller,
less liquid markets appear unfounded. The resu#is auggest that there are clear
differences in the pattern of market dynamics betwendustries, but that such
differences are not futures induced. Examinatiowloy such differences exist is worthy
of further study, but is beyond the scope of tldpgr. However, the results in relation to
industry differences clearly demonstrate the needonstruct control samples in a way

which directly takes account of the industry in @fhthe stock is based.

Overall, the findings provide interesting and uséfsights and suggest that the listing of
USFs has not impacted negatively on the underlyinagkets. It should, of course, be

remembered that in all of the markets considered imelex futures already existed prior
to the introduction of USFs. Furthermore, all of #tocks in the USF sample are highly
liquid stocks. Thus, it might be expected that ¢hewcks would be less affected by the
introduction of single stock futures. Nonetheldssthe extent that USFs have impacted
on feedback trading and wider market dynamics,itifieence appears to have been
positive, leading to a small reduction in feedba@ding and improved efficiency, as

indicated by the reduction iv.

28



BIBLIOGRAPHY

Ang, J., & Cheng, Y. (2005). Single stock futurkssting selection and trading volume.
Finance Research Letters, 2, 30 - 40.

Antoniou, A., & Holmes, P. (1995). Futures tradimfprmation and spot price volatility:
Evidence for the FTSE-100 stock index futures @amttusing GARCH. Journal of
Banking and Finance, 19, 117 - 129.

Antoniou, A., Holmes, P., & Priestley, R. (1998heT effects of stock index futures
trading on stock index volatility: An analysis dfet asymmetric response of
volatility to news. Journal of Futures Markets, 181 - 166.

Antoniou, A., Koutmos, G., & Pericli, A. (2005).dex futures and positive feedback
trading: evidence from major stock exchanges. Juh Empirical Finance, 12,
219 - 238.

Berndt, E., Hall, H., Hall, R., & Hausman, J. (197&stimation and inference in
nonlinear structural models. Annuals of Economid &ocial Measurement, 4, 653
— 666.

Bohl, M., & Reitz, S. (2005). Do positive feedbatlders act in Germany's neuer
market? Quarterly Journal of Business and Econqgrfodhcoming.

Bollen, N. (1998). A note on the impact of optiaors stock return volatility. Journal of
Banking and Finance, 22, 1181 - 1191.

Brady, N.F. (1988). Report of the presidential tésice on market mechanisms. US
Government Printing Office, Washington D.C., Jagu320 pp.

Chatrath, A., & Song, F. (1998). Information andatitity in futures and spot markets:

The case of the Japanese yen. Journal of Futurdeidal8, 201 — 223.
29



Cheng, Y. (2003). Propensity score matching anchéve issues puzzle. Working Paper,
Florida State University.

Choi, H., & Subrahmanyam, A. (1994). Using intradiata to test for effects of index
futures on the underlying stock markets. Journ&duwtires Markets, 14, 293 - 322.

Cox, C. (1976). Futures trading and market inforomatJournal of Political Economy,
84,1215 - 1237.

Edwards, F. (1988a). Does futures trading incredsek market volatility? Financial
Analysts Journal, Jan/Feb, 63 - 69.

Edwards, F. (1988b). Futures trading and cash rhadkatility: Stock index and interest
rate futures. Journal of Futures Markets, 8, 4239.

Glosten, L., Jagannathan, R., & Runkle, D. (1998).the relation between the expected
value and the volatility of the nominal excess metan stocks. Journal of Finance,
48, 1779 - 1801.

Gulen, H., & Mayhew, S. (2000). Stock index futurgading and volatility in
international equity markets. Journal of Futureshkdts, 20, 661 - 685.

Hwang, S., & Valls, P. (2005). Small sample propsrtof GARCH estimates and
persistence. European Journal of Finance, forthogmi

Kavussanos, M., Visvikis, I., & Batchelor, R. (200@ver-the-counter forward contracts
and spot price volatility in shipping. TranspomatiResearch Part E, 40, 273 — 296.

Koutmos, G. (1997). Feedback trading and the autelation pattern of stock returns:
Further empirical evidence. Journal of Internatidianey and Banking, 16, 625 -
636.

Koutmos, G., & Saidi, R. (2001). Positive feedb#elding in emerging capital markets.

Applied Financial Economics, 11, 291 - 297.
30



Mayhew, S., & Mihov, V. (2004). How do exchangeseststocks for option listing?
Journal of Finance, 59, 447 - 471.

McKenzie, M., Brailsford, T., & Faff, R. (2001). Meinsights into the impact of the
introduction of futures trading on stock price \dity. Journal of Futures Markets,
21, 237 - 255.

Merton, R. (1973). An intertemporal capital assatipg model. Econometrica, 41, 867 —
888.

Nelson, D. (1991). Conditional heteroskedasticityasset returns: A new approach.
Econometrica, 59, 347 - 370.

Rahman, S. (2001). The introduction of derivatisashe Dow Jones Industrial Average
and their impact on the volatility of componentci® Journal of Futures Markets,
21, 633 - 653.

Ross, S. (1989). Information and volatility: The-awbitrage martingale approach to
timing and resolution irrelevancy. Journal of Fioep44, 1 - 17.

Sentana, E., & Wadhwani, S. (1992). Feedback tsaaied stock return auto-correlations:
Evidence from a century of daily data. Economicrdal) 102, 415 - 425.

St. Pierre, E. (1998). The impact of option introilon on the conditional return

distribution of underlying securities. Financialvikav, 33, 105 — 118.

31



4,000,000

3,500,000

3,000,000

2,500,000

2,000,000

1,500,000

1,000,000

500,000

Figure | : USF Monthly Volume and Open Interest (January 2001 - June 2005)

T+ —USF Volume
= USF Open Interest —

UL

J /-\p vidvyY JU:I—\’U e ULI\IIVU = Jﬂ‘- |v1c,\/.\p wvidava JU:I—\U ~re U(_,I\II‘U TervarTe IV‘iq/—\p vidY JU:HU e I\IIU g e IV‘i AY T Ia Ju:f-\u e Tt IV‘iu VI
n- b-r- y- n- -01g- P- t- v- C- n- b- r- | y- n- -02g- P- t- v- C- n- b- r- y- n- -03g- P- t- v- C- n- b-r . y- n- -04g- p- t- v- C- n- b- r- . y- n-
01010107 0101 01 01 o1 01 01 0202 02 g2 02 02 02 02 p2 02 02 0303 03 g3 03 03 03 03 03 03 03 04 04 04 g4 04 04 04 04 04 04 04 0505 05 g5 05 05

Date

32




Table I: The sample of stocks used on which UniveasStock Futures are listed

Market Cap (€m) Market Cap (€m)
1.D Code Stock Name Country Sector 25 Oct 2001 Introduction Date] I.D CodeStock Name Country Sector 25 Oct 2001 Introduction Date
FR1 Total Fina EIf SA France Resources 114,402 01/29/01 K4 U GlaxoSmithKline plc UK Consumer Goods 185,898 01/29/0
FR2 France Telecom SA France Services 48,138 01/29/01 UKBstraZeneca plc UK Consumer Goods 88,156 01/29/01
FR3 Alcatel SA France Technology 20,209 01/29/01 UK6 BT Group plc UK iSesv 48,100 04/02/01
FR4 Axa SA France Financial 42,590 04/02/01 UK7 Lloyds TSB Groap pl UK Financial 62,597 04/02/01
FR5 Vivendi Universal SA France Services 55,095 05/14/01 UK8 Shell Transport & Trading Company pic UK Resources 80,652 05/14/01
FR6 BNP Paribas SA France Financial 41,021 05/14/01 UK9 rcldga plc UK Financial 55,576 05/14/01
FR7 Carrefour SA France Services 40,749 05/14/01 UK10  Royal Bank of@ebtBroup plc UK Financial 75,901 05/14/01
FR8 Sanofi-Synthelabo SA France Consumer Goods 55,660 110/ UK11  Tesco Plc UK Services 26,585 31/10/01
FR9 Suez SA France Resources 34,681 31/10/01 UK12  Diageo Plc UK Censboods 36,958 31/10/01
GERL Deutsche Telekom AG Germany Sernvices 78,414 01/29/0 UK13  Legal & General Group Plc UK Financial 12,334 6I1
GER2 Deutsche Bank AG Germany Financial 38,532 01/29/01 K14U Unilever Plc UK Consumer Goods 22,723 31/10/01
GER3 Siemens AG Germany General 48,399 01/29/01 UK15  HBOS Plc UK Financial 44,783 31/10/01
GER4 Allianz AG Germany Financial 72,356 04/02/01 UK16  Sainsbury (J) Plc UK Services 11,425 31/10/01
GER5 Miinchener Riicksversicherungs Gesellschaft AG maBgr Financial 55,720 04/02/01 UK17  Abbey National Plc UK Financial 24,039 31/10/01
GER6 DaimlerChrysler AG Germany Consumer Goods 40,582 /14/08 Us1 Microsoft Corporation USA Technology 369,701 1/29/01
GER7 E.ON AG Germany Resources 44,577 05/14/01 us2 Cisco Systems Inc SA U Technology 141,138 01/29/01
GER8 Bayerische Hypo-und Vereinsbank AG Germany Falanc 18,574 05/14/01 us3 Intel Corporation USA Technology 91,186 01/29/01
GER9 Volkswagen AG Germany Consumer Goods 11,592 05/14/0 us4 Exxon Mobil Corporation USA Resources 305,899 m129
GER10 BASFAG Germany General 23,630 31/10/01 Us5 Citigroup Inc USA nEiak 273,381 01/29/01
GER11  Bayer AG Germany General 24,518 31/10/01 use Merck & Co. Inc USA ns@oer Goods 170,835 01/29/01
GER12 SAPAG Germany Technology 36,302 31/10/01 us7 Oracle Corporatio USA Technology 91,066 04/02/01
IT1 Eni SpA Italy Resources 55,968 01/29/01 us8 Sun Microsystems Inc USA Technology 33,250 04/02/01
T2 Assicurazioni Generali SpA Italy Services 38,467 1981 Us9 General Electric Company USA General 411,450 /0204
IT3 Enel SpA Italy Resources 40,144 03/19/01 US10  Qualcomminc USA bty 45218 05/14/01
T4 Telecom Italia SpA Italy Services 49,137 01/29/01 US1 JDS Uniphase Corporation USA Technology 13,415 03/14/0
IT5 UniCredito Italiano SpA Italy Financial 20,209 030 US12  Amgeninc USA Consumer Goods 66,756 05/14/01
IT6 San Paolo-IMI SpA Italy Financial 16,230 31/10/01 BS1 Juniper Networks Inc USA Technology 9,659 05/14/01
IT7 Mediaset SpA ltaly Services 8,412 31/10/01 uUSs14 Pfizer Inc USA Consumer Goods 302,898 05/14/01
NET1 Royal Dutch Petroleum Company Netherlands ~ Resmurc 118,521 01/29/01 US15  WakMart Stores Inc USA Sernvices 261,832 05/14/01
NET2 ING Groep NV Netherlands ~ Financial 55,253 01/29/01 S1&)  International Business Machines Corporation USA chriogy 210,002 05/14/01
NET3 Koninkiijke Philips Electronics NV Netherlands  r@eal 31,809 04/02/01 SWD1  Telefonaktiebolaget LM EoiosAB Sweden Technology 34,833 31/10/01
NET4 ABN AMRO Holdings NV Netherlands  Financial 26,036 5/13/01 SWD2 Nordea AB Sweden Financial 16,068 31/10/01
NET5 Aegon NV Netherlands ~ Financial 40,463 05/14/01 SWD3 Telia AB Sweden Sernvices 15,029 31/10/01
NET6 Koninklijke Ahold NV Netherlands ~ Services 27,844 /18301 SWD4  Hennes & Mauritz AB Sweden Services 15,007 /1081
SP1 Telefonica SA Spain Services 63,538 01/29/01 SWD5  Svenska Handelsb&ke Sweden Financial 9,373 31/10/01
SP2 Santander Central Hispano SA Spain Financial 42,153 01/29/01 SWT1  Novartis AG Switzerland Consumer Goods ~ , 7291 31/10/01
SP3 Banco Bilbao Vizcaya Argentaria SA Spain Financial 41,930 05/14/01 SWT2  Nestle SA Switzerland Consumer Goods 89,023 31/10/01
UKL Vodafone Group plc UK Senvices 174,397 01/29/01 SWT3BSIBG Switzerland Financial 66,815 31/10/01
UK2 BP plc UK Resources 198,232 01/29/01 SWT4  Roche Holding AG &bl Consumer Goods 54,455 31/10/01
UK3 HSBC Holdings plc UK Financial 116,313 01/29/01 SWT5 redi Suisse Group Switzerland Financial 47,309 31110/0
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Table II: Descriptive statistics of portfolios retumns

USF STOCKS CONTROL SAMPLE
M c S K JB LB(5) LB(5) ARCH 1l G S K JB LB(5) LB(5) ARCH
Panel A : Country
France (9) -0.013 1238  -0.147 2.005= 265580~ 26473~  138.316~ 16.625~ | 0.016 1.004 0.005 1172 89.628+ 5.982 104.372 15151
Germany (12) -0.022 1113  -0.065 0.700 33.068+ 11.113«  141.092= 15.955= | -0.033 1.021 -0.029 1.029 69.243+ 9.134 44,196+ 5.853+
Italy (7) 0.015 1.129 0143 1.318 118540~  4.246 107.963=  9.265= | 0.042+  0.982 0.083 1.25% 104.870~  15.223= 99.74 13.282x
Netherlands (6) -0.031 1500 -1.266 17.518+  20392.000+ 27.612+ 54.352=  7.016~ | -0.052 1.591 -0.033 1.705 189.830~  10.752 53.547+ 31758+
Spain (3) 0.006 1684  -0.09 1784 191.760~ 11.914=  132.800~ 57.561= | 0.007 1.099 0.079 4.095  1095.000* 5.031 100.007+ 33.982+
UK (17) -0.007 0854 -0.014 1.080 76.129~  31.150=~  112.697= 25588+ | -0.015 0.797 0118  1.233= 102.770~  19.539= 28.615+ 5.535
US (16) 0.032 1.357 0.124  0.882+ 54788~  0.786 113.163=  37.962~ | 0.031 1.358 -0.030 0.938 56.658+ 6.016 42,958+ 13,152
Switzerland (5) -0.001 1411  -0.023 3.550 822.080~ 13202«  486.960~ 115.690~ | -0.006 1.764 0.067 422% 1163100~  21.551=  562.649+ 97.538+
Sweden (5) 0.004 1892  -0.009 2.671 465.110~  14.098+«  287.588+ 119.840~ | -0.007 2.082 0.165+  2.049 280.780~  10.224+ 211.372 27.061+
Panel B : Industry

Resource (9) -0.001 0979  -0.142 1.010= 71836+ 24.267=  107.582~ 16.354~ | 0.020 1.067 0.036 1.238 98.930+ 8.940 42,087+ 2.668

Services (16) -0.005 1016  -0.343 2638~ 459180+  21.938 66.573~  2.842« 0.002 0.772 -0.033 1.155 87.305+  14.231= 42.695+ 13.893
Consumer Goods (13]  -0.001 0.845  -0427 0.690+ 35197+  20.272= 112,953~ 29.568~ | 0.024 0.756 0.027 0.658 28,032+ 14568~ 135889~ 13,756+
Technology (12) 0.023 1.663 0.186 1.098+ 83.397=  2.346 129.339+  54.250~ | 0.016 1.730 -0.038 0.446 13,322 4.541 44,833+ 15379
Financial (25) -0.011 0927 -0.014 1.593 165.500+ 38192+  230.591=  39.055~ | -0.029 0.865 -0.056 1.798 211560~ 33187+  171.087= 29.162+
General (5) 0.009 1.332 0.233  1.703= 203.360~  12.364* 78.300~  21.212+ | -0.012 1.516 0.245+  2.564 444.450+ 1.367 43.403+ 38.008+

Notes: ** ke denotes significant at 10%, 5% al@hb level, respectively.

() Number of stocks in each portfolios.

1 =meanp = standard deviation; S = skewness; K = exce$sdi§rJB = Jarque-Bera test for normality andlaliséd as chi-squared with 2 degree of freedom.

ARCH Test is the Lagrange Multiplier (LM(1)] test ARCH effects and distributed as chi-squared Inifagree of freedom
LB(N) and LBX(N) are the Ljung-Box statistics fqrdRd Rerespectively distributed as chi-squared with Nasiegf freedom where N is the number of lags.

The Ljung-Box statistics for N lags is calculated a
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LBN) :T(p,z)%(p?i T-j) Wherep is the sample autocorrelation for j lags andtfiésample size.
j=L




Table lll: Percentage of statistically significantcoefficients from equations (6) and (7) in the preand post-futures periods, USF stocks.

o

¢, g oy B o)
Pre-Futures | Post-Futures| Pre-Futures| Post-Future§ Preditures | Post-Futures| Pre-Futures| Post-Futured Pre-Future | Post-Futures| Pre-Futures| Post-Futureg

Panel A : Total

Total (80) 28.75 17.50 13.75 5.00 66.25 71.25 33.74% 23.7 100.00 100.00 57.50 88.75
Panel B : Country

France (9) 22.22 33.33 11.11 0.00 66.67 7.7 33.3B 1111. 100.00 100.00 55.56 88.89

Germany (12) 8.33 16.67 0.00 0.00 50.00 66.67 41.6f 025.G 100.00 100.00 41.67 91.67

Italy (7) 42.86 14.29 28.57 0.00 100.00 57.14 42.84 94.2 100.00 100.00 42.86 71.43

Netherlands (6) 66.67 16.67 0.00 0.00 66.671 83.38 16.47 16.67 100.00 100.00 66.67 100.00

Spain (3) 0.00 0.00 0.00 0.00 66.67 100.00 33.3] 33.38 0.000 100.00 100.00 100.00

UK (17) 29.41 11.76 17.65 11.76 64.71 82.35 41.14 23.58 00.a0 100.00 41.18 94.12

Us (16) 31.25 25.00 25.00 6.25 75.00 56.25 31.2% 31.2b 0.000 100.00 81.25 75.00

Switzerland (5) 40.00 20.00 20.00 20.00 80.00 100.490 .0@0 20.00 100.00 100.00 100.00 100.0d

Sweden (5) 20.00 0.00 0.00 0.00 20.00 40.0¢ 20.0p 40.q0 00.0Q 100.00 20.00 100.00
Panel C : Industry

Resources (9) 0.00 55.56 0.00 0.00 66.6% 100.40 0.0p 1111. 100.00 100.00 66.67 88.89

Services (16) 50.00 12.50 18.75 6.25 50.00 50.0 62.50 .25 6 100.00 100.00 31.25 93.75

Consumer Goods (13 23.08 23.08 23.08 15.3 61.54 284.6 23.08 30.77 100.00 100.00 38.46 69.23

Technology (12) 16.67 8.33 8.33 0.00 83.33 16.67 41.6f 1.64 100.00 100.00 75.00 83.33

Financial (25) 28.00 8.00 12.00 4.00 68.00 96.00 36.00 8.0 100.00 100.00 72.00 96.00

General (5) 60.00 20.00 20.00 0.00 80.00 60.0([ 0.0¢ 020.G 100.00 100.00 80.00 100.00

This table summarises the estimates of the feediading model (Eqg. 6 and 7) for each USF stodath the pre- and post-futures periods:

R, = a+#0-t2+ (P +9.07)R L+ €,

2 _ 2 2 2
at - 0’0 + al£t—1 + ,BO't_1+ JSt—lgt—l

g, ~GED(0,0?)

The percentage of stocks for which the coefficierstatistically significant at 10% level is reptdt Panel A shows results for the whole USF sanpgleel B provides the figures broken down
by the country in which the underlying stocks aeeléd, while panel C provides the same informabypmdustry. The number of stocks in each subsarm@eshown in parentheses.
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Table IV: Test of significance of differences in tle coefficients from the pre-futures to the post-fuires period by direction of change, USF stocks

$o o1 ao ai B o
No No No No No No
Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign.
Increase [Decrease| Change |Increase |Decrease| Change |Increase |[Decrease| Change |Increase |[Decrease| Change |Increase |[Decrease| Change |Increase [Decrease| Change

Panel A : Total

Total (80) 2.5 30.0p 67.90 2.50 1ps 86|25 23.75 5§ .50 18.75 16.249 18.7p 65.40 56.25 15)00 28175 5(¢.00 4125 48.75
Panel B : Country

France (9) nn 44 .44 44 44 0joo 111 8%.89 2p.22 676. 1.1 nn 33.3B 55.96 556 33|33 {111 5%.56 0.00 44.44
Germany (12) 0.0p 16.47 83.83 0joo ojoo 10¢.00 3B.33 6741 25.0( 16.6 25.0p 58.33 50.p0 16|67 33.33 66.67 B.33 35.00
taly (7) 0.0d 57.14 42.86 0.4qo 14.p9 85.71 000 10¢.00 .00p 14.29 28.57 57.4 57 14 0.po 42186 2457 28.57 4P .86
Netherlands (6) 0.g0 33.33 6667 ofoo g.00 109.00 16.67 33.33 50.0 0.0 0.00 100.90 1667 16167 64.67 6p.67 0.00 333%3.
Spain (3) 0.0 0.0p 100.90 0.po 0joo 104.00 38.33 66.67 .00/0 33.33 0.0 66.6[7 66.47 0.90 33{33 33.33 .00 6p.67
UK (17) 5.84 35.2 58.8p 5.48 17 .65 76147 2353 47.06 4%9. 1174 235 64.11 47.06 29|41 23|53 70.59 .00 49.41
uUs (16) 0.0 18.7p 8145 1250 8125 25%.00 6B.75 5|6.2 18.75 8.7 62.5p 75.Q0 0.p0 2500 18,75 68.75 1Pp.50
Switzerland (5) 0.0p 60.qo 40.00 0po 40[00 6(Q.00 2p.00 80.00 0.0¢ 20.0 0.00 80.940 80,00 20]00 g.00 20.00 40.00 040.0
Sweden (5) 0.0p 0.qo 100.p0 0joo ojoo 10¢.00 4p.00 40.0040.00 40.0 0.0p 60.00 60.90 0.po 40|00 8(.00 20.00 0.00
Panel C :Industry

Resources (9) 0.gqo 55.56 44144 0f00 g.00 10p.00 33.33 4444 22.27 nn 0.0p 88.49 22.p2 22|22 54.56 5%.56 0.00 44.44
Services (16) 6.2b 37.90 56.p5 1250 14.50 7%.00 25.00 0.0(4 25.0( 0.0 50.00 50.00 6250 12|50 24.00 69.50 8.75  75[8.
Consumer Goods (13 0.po 30[77 69.23 .00 2B.08 716.92 3.082 46.19 30.7f 23.08 15.38 61p4 69123 14.38 15.38 6.15 7730 23.09
Technology (12) 0.0p 33 917 0po (o] [0]0] 10Q.00 .33 333 8.33 33.3 33.3B 33.33 91p7 0joo 833 2%.00 6p.67 8.33
Financial (25) 4.0 24.90 72.90 0po 12jo0 84.00 3p.00 6.0 12.04 16.0 4.00 80.90 320 24100 44.00 60.00 4.00 036.0
General (5) 0.0p 40.qo 60.00 0po 20}00 8(Q.00 .00 0.0020.00 20.0 0.0p 80.90 100.90 0o 0Joo 2@.00 20.00 60.00

This table summarises the Wald statistics testirggequality of the feedback trading modelcoeffid®e (Eq. 6 and 7) for pre- and post-futures periéalsUSF stocks:

R[ = a+/'10—t2 + (¢O + ¢10'IZ) Rt*l + E[

2 _ 2 2 2
o, _ao+a1£t—1+ 01—1"'53—12—1

& ~GED(0,0?)

The percentages of stocks for which the coefficisrgtignificantly changed (increase, decrease ochange) at 0% levelare reported. Panel A sh@wsallts forthe whole USF sample, panelB provides figures broken down
by the countryin which the underlying stocks amnedied, while panelC provides the same informatigmdustry. The numberofstocks in each subsampdeshown in parentheses.
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Table V: Percentage of statistically significant cefficients from equations (6) and (7) in the pre-rad post-futures periods, Control stocks.

$o $1 Qo [§1 B o
Pre-Futures|Post-Futureq Pre-Futures|Post-Futured Pre-Futures|Post-Futured Pre-Futures|Post-Future$ Pre-FuturegPost-Futured Pre-Futures|Post-Future

Panel A: Total
Total (80) 28.75 35.00 25.00 15.00 77.50 63.74 51.2p 251, 100.00 100.00 55.00 77.50

Panel B : Country

France (9) 33.33 33.33 33.33 0.00 66.67 55.56 22.22 0 0.0 100.00 100.00 55.56 88.89
Germany (12) 25.00 41.67 0.00 0.00 75.00 50.00 66.67 3358. 100.00 100.00 83.33 91.67
Italy (7) 28.57 28.57 14.29 14.29 57.14 85.71 71.43 47.1] 100.00 100.00 14.29 71.43
Netherlands (6) 66.67 50.00 50.00 50.00 83.3 100.00 .0050 50.00 100.00 100.00 33.33 50.00
Spain (3) 0.00 100.00 0.00 33.33 100.00 33.3] 100.90 .0000 100.00 100.00 0.00 33.33
UK (17) 29.41 35.29 29.41 29.41 82.35 70.59 52.94 47.0p 00.aD 100.00 52.94 70.59
Us (16) 25.00 12.50 31.25 12.50 75.00 56.25 31.2p 25.J0 00.00 100.00 68.75 93.75
Switzerland (5) 40.00 80.00 60.00 0.00 100.09 80.00 0@BO0. 60.00 100.00 100.00 60.00 80.00
Sweden (5) 0.00 0.00 0.00 0.00 80.00] 40.0( 40.0p 20.90 0.000 100.00 60.00 60.00

Panel C : Industry

Resources (9) 33.33 44.44 22.22 22.22 77.78 88.99 22.92 44.44 100.00 0.00 44.44 66.67
Services (16) 37.50 25.00 37.50 12.50 75.0( 43.7p 62.90 50.00 100.00 100.00 43.75 62.50
Consumer Goods (138) 38.46 61.54 15.38 15.38 69.43 369.2 69.23 38.46 100.00 100.00 30.77 92.31]
Technology (12) 8.33 7.69 25.00 7.69 75.00 30.77 16.6/ 0.73 100.00 0.00 91.67 84.62
Financial (25) 24.00 40.00 24.00 20.00 88.00 84.00 6.0 40.00 100.00 100.00 60.00 80.00
General (5) 40.00 20.00 20.00 0.00 60.00 40.00 20.00 0040. 100.00 100.00 60.00 80.00

See table Il for details.
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Table VI: Test of significance of differences in tle coefficients from the pre-futures to the post-fuires period by direction of change, Control stocks

9o ¢, o oy B 5
No No No No No No
Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign. Sign.
Increase |[Decrease|Change |Increase |Decrease|]Change|Increase |Decrease|Change |Increase |Decrease|]Change |Increase |Decrease|Change |Increase |Decrease|Change

Panel A : Total

Total (80) 13.7 30.0p 56.45 7.50 12|50 80.00 18.75 ®p.0 2125 20.0 312p 48.15 55.p0 2125 2375 40.00 ¥.00 45.00
Panel B : Country

France (9) 22.2p 22.32 55.p6 0joo 3333 66.67 1111 67M6. 22.22 0.0 22.2p 77.98 778 nn (111 5%.56 D.00 44.44

Germany (12) 8.3B 16.47 75.p0 0joo 0j00 10¢.00 .67 0@0. 33.33 33.3 16 .67 50.900 33.B3 41167 24.00 2%.00 8.33 46.67

taly (7) 14.29 14.29 7143 14.29 0.po 84.71 57.14 4p.86 0.00 28.57 42.8p 28.97 28.%7 4286 28|57 7143 .00 28.57

Netherlands (6) 33.33 66.67 0.po 16167 14.67 6p.67 716.6 50.00 333 50.0p 33.33 16.67 66[67 14.67 16.67 5p.00 3.336.67|

Spain (3) 0.0 100.90 0.¢o 0.po 33|33 64.67 .00 100.00 .00{0 0.00 33.3 66.6]7 66.47 0.90 33[33 3333 .00 6p.67

UK (17) 1174 35.29 52.94 176 1ye 76l47 14.65 5.82 3.53 23.59 29.41 47.96 41018 23p3 3529 4118 b.88 52.94

Us (16) 6.2 18.7p 75.q0 12.50 6P5 8125 18.75 7p.00 5(6.2 12.50 312 56.2p 68.15 6.25 25100 3125 37.50 4125

Switzerland (5) 40.0p 60.4q0 0.90 0po 4000 6Q.00 .00 0.0@ 60.0( 0.0 60.000 40.90 80.p0 20]joo d.00 40.00 20.00 040.0

Sweden (5) 0.0p 0.qo 100.p0 ojoo 000 10¢.00 2p.oo €0.020.00] 20.0 40.0p 40.4o 60.90 20J00 20.00 2¢.00 2p.00 g0.00
Panel C : Industry

Resources (9) 22.32 44 44 33|33 1111 2222 6/6.67 3$3.3366.67 0.0d 44 .44 nm 44 .44 33B3 nn 54.56 a0 .44 1111 4444

Services (16) 12.50 3125 56.p5 18}75 14.50 6B.75 2.50 56.25 312§ 25.0p 37.40 37.50 5625 1875 2%.00 3[.50 8.753.75¢

Consumer Goods (13) 7.9 69]23 2308 1.69 15.38 716.92 3.08p 6154 15.38 7.6 46.[5 46|15 53|85 24.08 2B.08 69.23 917.623.08

Technology (12) 8.3B 0.qo 9167 883 0joo 9167 .33 00pB. 16.67 25.0 16 .6)7 58.33 83.B3 ojoo 14.67 .33 5p.00 1167

Financial (25) 20.0p 16.90 64.90 0o 12]00 84.00 15.00 52.00] 32.0 12.0p 40.do 48.00 52100 36.00 12.00 4.00 4.00 .00%2

General (5) 0.0p 40.4o 60.90 0o 2000 8(Q.00 4p.00 (g0.0 0.00 20.0 0.0 80.00 40.00 20po 40[00 2Q.00 .00 g0.00

See table Mfordetails.
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ENDNOTES

! Sentana and Wadhwani (1992) originally investidagck returns for the US using this model. It has
also been used to examine the behaviour of stdcknsin a range of other markets. See, for example
Koutmos (1997), Koutmos and Saidi (2001) and Boldl Reitz (2005).

2 For example, in the United States futures on iidial stocks were banned for 20 years under thel-Sha
Johnson Accord and such trading only began in thénUNovember 2002.

% Following the purchase of LIFFE by Euronext in Uary 2002, LIFFE became part of Euronext.liffe,
comprising of the Amsterdam, Brussels, LIFFE, Lislamd Paris derivatives markets. For convenience we
use the term LIFFE throughout the paper to refaitteer LIFFE or Euronext.liffe.

* It should be noted that SSFs were traded on samales exchanges such as the Sydney Futures
Exchange prior to 2001, but that the level of tngdin these contracts was relatively low.

® For the original 25 USFs traded the countries fici the underlying stocks were listed are: Finléhd
stock), France (3), Germany (3), Italy (2), Nethrds (2), Spain (2), UK (5) and USA (7). By the afd
2001 the numbers were: Finland (2 stocks), Frahfg Germany (12), Greece (2), Italy (9), Nethaitkan
(6), Spain (4), Sweden (5), Switzerland (5), UK)(2hd USA (21). The additional countries with stock
which USFs were listed as of June 2005 are BelgiDenmark and Norway, while the USFs on stocks
traded in Greece had been delisted.

® According to Harris (1989), stock option/futurésting does not have a uniform impact on the vitsti

of the underlying stocks He argues that the efééaiption listing will depend on: i) the sophistiican of

the market participants; ii) the existence of caiatng regulations such as a prohibition of stsaiting;
and iii) the liquidity of the markets. It is posklthat for these reasons, authors, such as Daluodsid
Lim (1991) and Bollen (1998) have suspected thatonp may have a differential impact in different
trading locations. Indeed, their empirical evidesapports this.

" Examples of huge losses incurred using derivatinekide the cases of Metallgesellschaft AG and
Proctor and Gamble, while for evidence about thecem relating to financial futures see, for examie
Report of the Presidential Task Force (1988).

8 Futures are seen to be attractive to speculatarause of the relatively low transactions costsliig on
margin (which offers leveraged positions), easeleding out the position and cash settlement, ratien
physical delivery, in the case of stock based &gur

° Although the stocks on which USF are traded tenblet the most frequently traded and largest stircks
their domestic markets, they may not be compldtely of thin-trading bias because they might nader
every day.

9 The results of these specification tests are mpbnted here, but are available from the authors on
request.

1 See, for example, Edwards (1988a, 1988b), Choulr&hmanyam (1994), Antoniou & Holmes (1995),
Antoniou et al. (1998), Bollen (1998), Gulen & Mayt (2000), Rahman (2001) and Antoniou et al (2005).
12 During the period analysed the annual volume défsl8ontracts traded ranged from 8,646 (1998) to
111,696 (1995). From 1995 to 1998 the volume doddréell. For USFs the number of contracts traded
annually increased from 2.326 million in 2001 t848 million in 2003 and in excess of 12.5 millian i
2004.

13 Details of the logistic regression are availabterf the authors on request.

14 Compared to the conventional ‘characteristics hiatg method, it is believed that choosing the coint
stocks by this ‘propensity-score matching’ approacimore likely to correct for the possible biado
both the endogeneity of futures listing and charigesarket-wide trends when examining the effect of
futures listing on the underlying market. See,édrample Mayhew and Mihov (2004). In addition, Cheng
(2003) also presents a detailed comparison of thveséypes of matching approaches.

!5 The method of estimation used in this paper ietham the Berndt et al (1974) algorithm.

16 Results of the individual estimations are ava#dbbm the authors on request.

" The stocks are assigned to one of six industryggpnamely resources, services, consumer goods,
technology, financial and general based on thedb@tam Industry Classification level 3 sector d&bns.

18 |t should be noted that the number of stocks ialkim the samples for Italy (7 stocks) and Swilzed (5
stocks).
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19 For example, for technology stodksncreases significantly post-futures for 11 of 1t2USF stocks and
10 control stocks. In contrast, for resource stamhkly 2 out of 9 exhibit a significant increase fd6F
stocks and 3 out of 9 for the control sample.

20 |n the interests of brevity, detailed results lnése and other tests of robustness, set out bel@not
presented here, but are available from the autthorequest.

2 Gulen and Mayhew (2000) empirically investigatée fmpact of stock index futures trading on 25
markets They found very different results for highly demeéd and less developed countries.

2 These industry based differences may be due ter déttors unrelated to futures, the identificatafn
which is beyond the scope of this paper.

2 The method of trading changed for USFs writtetUhbased stocks at the end of November 2003, with
the introduction of the MATCH facility. See the IHE web site for details. By estimating the modelZo
years either side of the introduction of USFs thesle period excludes the change to the MATCH sgyste
and allows determination of the extent to which¢hange impacted on the findings.
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