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1. Introduction

Since the introduction of the S&P 500 index fututestracts, there has been a vast
amount of literature examining the impact of stao#tex futures on its underlying spot
market, and it has been one of the most fruitfaharof empirical financial research. The
majority of the effort is devoted to explain theéatenship between futures trading and
spot volatility! On the other side, there is the literature thangres the effect of stock
index futures on spot liquidity, and informatioryasmetry?

The aim of this study is to present recent evidemtdhe literature regarding the
relationship between index futures trading, spdatdy, and liquidity, and the focus of
interest will be on the newly introduced FTSE XiahA50 index futures. The
contributions are expected to be threefold. Fifsalh although there have been studies
on the impact of the introduction of index futucestracts on spot volatility and liquidity
separately, this study reconciles these two strafdiéterature in one single setting.
Second, as far as the author knows, this is thenskestudy after Lee and Ohk (1992) that
examines the effect of futures introduction in sefgn exchange on the domestic spot
market, and third, it uses a unique sample thahbabeen studied before.

The case of the introduction of index futures cowgrChinese stocks is worth
investigating, because the Chinese financial mar#lettinguishes from other developed

or emerging markets due to its unique experiende futures trading. The first striking

! See Stoll and Whaley (1987), Edwards (1988a, bys@nan (1988), Harris (1989), Bechetti and Roberts
(1990), Bessembinder and Seguin (1992), Antoniod plmes (1995), Pericli and Koutmos (1997),
Chang, Cheng and Pinegar (1999), Gulen and MayBé@0), and Yang, Balyeat, and Leatham (2005) for
the impact of index futures on volatility.

2 See Gammill and Perold (1989), Gorton and Peningt681), and Subrahmanyam (1991) for the impact
of index futures on information asymmetry, and dieggh and Subrahmanyam (1993) for the impact on
liquidity.



difference is the brief experience that China hat futures contracts between 1993 and
1995. But the futures trading had to be halted tdudliquid and speculative trading. It
would be worthwhile investigating the determinamaisd consequences of this brief
exposure and compare it with the results obtairezd,but unfortunately there is no data
available for that period. The second differencenes from the origin of the stock
exchange of introduction. It was an internationsick exchange, Singapore Stock
Exchange, which launched the FTSE Xinhua A50 infilgxres, covering the 50 major
publicly companies traded in mainland China. Thexsamining the impact of an index
futures contract that has its underlying in a ddfé country is expected to vyield
interesting results. The results are expected &l Some light on the interdependence
and integration of financial markets. Further, tesults of the study are expected to give
some preliminary information for Chinese regulatarho are prepared to launch their
second stock index futures soon, and other emergiacket regulators who plan to
launch index futures contracts internationally doudears of destabilization in domestic
markets.

Overall, the results can be summarized as folldwrst, using a family of GARCH
models and after controlling for the common charastics that drive the market, we find
that there is a significant increase in post-fugwspot volatility, which is attributed to the
increased speed and quality of information flomdagpot markets. Second, the markets
are more efficient in the sense of capturing défereffects of recent information and
incorporating them in the prices. Furthermore, raftentrolling for factors that affect
liquidity, we find that even if the futures introction has had a positive impact on

spreads, there has been a significant decreade iaverage bid-ask spreads in the post-



futures period due to an increase in volume, pand volatility. Overall, the results
imply an increased trading volume, and more vaatidut more efficient markets. The
results have implications for policy-makers regagdihe integration of international
financial markets, the interaction between futumed spot markets.

The remainder of this article is organized as f@fioSection 2 presents the related
literature regarding the impact of introduction inflex futures on spot volatility and
liquidity. Section 3 presents the data and methmglpolised in the analyses, and Section 4

documents empirical findings. The final sectioreoéfconcluding remarks.

2. Related Literature

The general approach in the literature up to nosvdeen to examine the effect of
futures trading on the volatility and liquidity @6 underlying separately. This section
follows this general approach, and presents impbiftadings in those two branches of

literature.

2.1. Literatureon volatility

Although there have been many studies done folastetwo decades, today, the
literature on the effect of the introduction of exdfutures on spot volatility is less than
conclusive. The evidence, thus far, on the efféahdex futures on spot volatility can be
summarized as follows: i) the futures index deditads the spot markets, and ii) the

futures index stabilizes the spot markets.



The destabilization theory argues that the intotida of futures trading increases
spot volatility. For example, Harris (1989) docurtsamarginal increases in the variances
of S&P 500 stocks after trading in S&P 500 indetufas began. Lockwood and Linn
(1990) report similar variance increases when infléwres began trading in 1982.
Brorsen (1991) finds that futures trading tendeettuce autocorrelations and increase the
volatility of index stock returns. Lee and Ohk (29@ocument that the volatility of stock
returns in Australia, Hong Kong, Japan, the U.knd ahe U.S. rose significantly,
following the introduction of index futures. On tlo¢her hand, Antoniou and Holmes
(1995), and Antoniou, Holmes, and Priestly (1998oadocument increases in spot
volatilities after the introduction of index futwehowever this increase is attributed to an
increase in the rate of flow of information to spudrkets.

On the other side Edwards (1988a, b), GrossmarBj188d Bechetti and Roberts
(1990) find that S&P 500 index futures have angnsiant impact on cash market
volatility. Schwert (1990) maintains that the growh stock index futures and options
trading has not caused increases in volatility.i@mconclusions are reached by Becketti
and Roberts (1990), Kamara, Miller and Siegel (39%%ricli and Koutmos (1997),
Galloway and Miller (1997), and Darat, Rahman ahar#y (2002), who document that
introduction of stock index futures has either dased or not significantly increased the

volatility in spot markets, confirming the stabdimn theory.



2.2 Literatureon Liquidity

The literature on the relationship between indexres trading and the liquidity
of the underlying also has different conclusiongarding the impact of futures
introduction on spot liquidity. For example, Silt@985) argues that as traders, market
makers use index futures in order to hedge thegeritory securities, they will be able to
decrease the risk and the cost on these securérnes,thus propose lower spreads,
increasing the liquidity of the underlying stock3n the other hand, Gammill and Perold
(1989), Harris (1990), Gorton and Pennacchi (19884 Subrahmanyam (1991) suggest
that futures markets will attract uninformed tradbecause the impact of firm-specific
information asymmetry is lower in futures markefs a consequence of this, few
uninformed traders will trade in stock markets,stiixed component cost of market-
makers will increase, and therefore market-makelisinerease the spreads. Moreover
market-makers will have an increased probabilitynaking a transaction with informed
traders on the stock markets. This will induce thenincrease the spread between bid
and ask prices, in order to compensate for theehniglsk of trading with informed
traders. Furthermore, if the migration of uninfodrteaders dominates, trading volume in
the underlying stocks should decrease, and coryerdethe effect of additional
informed trading dominates, it should cause areiase in stocks’ trading volume.

Jegadeesh and Subrahmanyam (1993) empiricallyy std impact of the
introduction of the S&P 500 futures contracts oe liquidity of the stocks in the spot
index. After controlling for factors constitutindpeé bid-ask spread, they examine the

change in the proportional bid-ask spread of tlekst before and after the stock index



futures introduction, and document that the avesgead of the stocks increases after
futures introduction. The authors conclude thateindutures trading decreases the
liquidity by drawing away uninformed traders fropos markets to futures markets.

The next section presents the data and the mdtwpdtor the tests conducted to
measure the impact of the introduction of FTSE XmM50 futures on spot volatility

and liquidity.

3. Methodology and Data

This article follows methodologies outlined by Antou and Holmes (1995) for
tests on volatility, and Jegadeesh and Subrahmar($868) for tests on liquidity. The
general approach is to examine the spot price iitfaand liquidity before the onset of
futures trading, and then to compare this with gmide volatility and liquidity post-

futures. The next two subsections describe thegmaphes in detail.

3.1. Methodology on tests of volatility

In analyzing the effect of futures introduction wolatility, the first important task
is to control for exterior effects that are not daefutures trading. In other words, one
should isolate the influences that are due to othetors (market-wide factors), so that
the impact of futures trading can be assessed rdweetly and precisely. This is
extremely important for the Chinese index futurésded here, because the FTSE

Xinhua A50 index has quadrupled since the intradacof index futures, and much of



this increase is attributed to factors that areelated to futures introduction, such as
increased interest by foreign and domestic investbo isolate the effect of these market
wide movements on spot volatility, we follow the timedology outlined by Antoniou and
Holmes (1995), and include a proxy variable thattaaes market-wide movements and
that is not related with futures contracts.

The next task is to identify the appropriate momemeasure volatility. Today,
there is a wide literature that documents the emist of serial correlation and
heteroskedasticity in stock returns. Furthermdre, literature now agrees that volatility
is time varying’ In addition, one has to distinguish the relatiopdfetween information
and volatility. This relation is important, becawseasserted by Ross (1989) any change
in the rate of information flow will have a direaffect on the volatility of the underlying
asset. Thus, a good model should take into acdabesée two aspects, i.e time-variation in
volatility and the direct relationship between imf@tion and volatility. The natural
candidate turns out to be the GARCH family devetbpg Engle (1982), and extended
by Bollerslev (1986), and Engle and Bollerslev (@8

The Generalized Autoregressive Conditional Hetexdasticity (GARCH) model
differs from other statistical models by modelitng tconditional variance. In GARCH
models, the conditional variance depends not onlyhe squared residuals of the mean
equation but also on its own past values. A furtidbrantage of GARCH family models
is that they allow for volatility clustering andrgestence, which is observed in financial

data. Therefore, by using an appropriate GARCH rhaodhile controlling for time-

% For a detailed review on the time-series propeuievolatility and ARCH models, see Bollerslev,cDh
and Kroner (1992).



varying property of volatility, one can estimate tthanges in the information flow, i.e.
the impact of recent and old news, on volatility.
The family of GARCH models that forms the basisoof tests for the whole

period is represented by:

RE=a,+aR’ +5, &lw,~N(Oh) (1)
ho=a,+Y a2+ fh, +DF @)
= =t

for the GARCH(p,q) model,

RE=a,+aR°+a,h +&,  &lw,,~N(Oh) 3)
ho=a,+ Y ael +Y B, +DF @

for the GARCH-M(p,q) specification;

RE=a,+aR’ +5, &y, ~N(Oh) (5)
ho=ao+Y a2, +3 B h, +Ae2,d,, + JDF 6)

for the TARCH(p,q) specification, and finally;

Ri =g, +aR’ +&, &, ~N(Oh) 7)

log(h,) = a, + i(ai 2| +22. )+ B, log(h_ )+ OF  (8)

i=1
for the EGARCH(p,q) specification.
Equations (1), (3), (5), and (7) represent the d¢mmhl mean equations, and (2),

(4), (6), and (8) represent the conditional vareaequations for each modgf. is the

daily change in log prices of the FTSE Xinhua ABBex, andr’is the daily change in



log prices of the market proxy variablb. is the conditional variance of the error term,

d isad iable whetk Lihe<0 nd % is the standardized
&, IS a dummy varianle wnheee = , an = IS The Standardize

residual. DF is the dummy variable which takes atu@s O pre-futures, and 1 post-
futures. DF is naturally omitted when estimatindatitity models in pre-futures and
post-futures periods. Modeling conditional vol#ilin one of the four forms presented
above will help us evaluate the following questions

1. Does the introduction of futures trading havestiact on volatility?

2. If yes, what is the relationship between infotioraand volatility pre- and post-
futures?

The answer to the first question lies in the sigaiice of the dummy coefficient,
y. After controlling for market-wide factors capturdyR", if y turns out to be
significant then one can assert that the introduactf futures trading has had an impact
on spot market volatility. The answer to the secqueéstion will be given by dividing the
sample into two sub-samples: pre-futures, and futstes. By comparing, andg,, pre-

futures and post-futures, it is straigthforward éwealuate the impact of the rate of

information flow on volatility.

3.2. Methodology on tests of liquidity

The literature on liquidity identified three factothat constitute the bid-ask
spread. These are the information asymmetry, foasts, and inventory costs. Benston

and Hagerman (1974), and Stoll (1978) have emlyicavestigated the determinants of



the bid-ask spread, and found that a large podfdhe variation in bid-ask spread can be
explained by differences in price level, returniaace, and volume of transactions. The
intuition behind why these variables are relateditbask spreads is as follows: For a
given number of shares traded, a high price fdoekswill imply higher dollar volumes,
thus decreasing fixed costs, implying lower spredscond, a high stock volatility
implies higher inventory risk for risk-averse markeakers, and greater potential profits
for informed traders, inducing an increase in sggedinally, higher trading volume
enables the market-maker to offset his inventotgrim@es more flexibly, implying lower
spreads.

Therefore, it is necessary to control for changethese factors before analyzing
the impact of futures trading on spot bid-ask sgsedt is also important to note that this
part of the analysis deals with individual stodkattconstitutes the index, rather the index
itself. This is due to the fact that there is nd-ask data for an index. Taking into account
the above pre-identified factors, we apply a loggéir regression model with pooled
cross-sectional and time-series data suggeste@daddesh and Subrahmanyam (1993),

i.e.

LNSPRD = a, +a,LNPRG, +a,LNVOL, +a,LNVAR
+bDF, +¢,, i=1...,Nandt=22.

(3)
In the above specificationLNSPRDis the natural logarithm of the average

guoted percentage spread (the quoted spread apeticentage of the price level),

andLNPRG , LNVOL,, andLNVAR are the natural logarithms of the average month-



end prices, average monthly trading volume, and thenthly return variance,
respectively. The number of stocks included inrdgression is denoted &&, andt = 1

or 2 denotes the pre- and post-futures periods. Thenduwariable DF, takes on the

value 0 pre-futures, and 1 post-futures. The foolisnterest will be on the dummy
coefficient, b, which indicates how the bid-ask spread has chéhradier the onset of

futures trading, and after accounting for changesther spread determinants.

3.3. Data

Chinese stock index futures commenced their tradingSeptember "5 2006.
Traded on the Singapore stock exchange, the FT®Budi A50 futures is an index-
based contract comprising of fifty major A-shareir@se stocks in terms of market
capitalization. The data covers the period 09/0a%2 09/03/2007 for a total of 484
trading days, which roughly corresponds to 12 mebifore and after the introduction.

For tests on volatility, we use the daily log resin(P; /P:.1), whereP;, andPy.,
are the closing levels of the index,taandt-1, respectively . As stated in the previous
section, it is important to control for the markate factors by incorporating a proxy
variable in the mean equation given by (1). Thiexgrshould be able to capture the
general trend in the Chinese market, not highlyetated with the FTSE Xinhua A50
index, and not associated with the futures contfBtee first proxy that comes to mind is
the SSE300 index which includes the 300 biggest paoies in terms of market
capitalizations in the Shanghai and Shenzen Exdwsangut unfortunately, this index

inhibits many of the stocks that are included ia BFTSE Xinhua A50 index, therefore



not satisfying the third criteria. The case witle fifSE Xinhua 600 index is similar. On
the other hand, the FTSE Xinhua Small Cap Indesoimposed of companies listed on
the Shanghai and Shenzhen stock exchanges, whigh hatoo small market

capitalization to be listed on the FTSE Xinhua 600ex. It satisfies the above three
criteria, and is therefore chosen as the proxyoturol for market-wide factorsAll data

is downloaded from Datastream, and after excludiog-trading days, we end up with
484 daily return observations (242 pre-futures, and pé2t-futures), which form the

basis for tests on volatility.

Regarding the tests on liquidity, the sample cdssi$ stocks that have been
included in the FTSE Xinhua A50 index throughdw twvhole sample period. Applying
this criteria results itN = 28 stocks that form the basis for the pooled regosssguation
given by (3). For each stock in the sample, théovahg data were obtained from
Datastream:

* end-of-month closing quotes for bid and ask prices
» daily and monthly closing prices
e daily number of shares traded

The pre-futures (post-futures) spread for a compsithen simply the average of
the monthly pre-futures (post-futures) bid-ask agee Similarly, the pre-futures (post-
futures) price level of a stock is given by therage of the monthly pre-futures (post-
futures) price levels. The monthly trading volunsetihie cumulative number of shares
traded for that company for that month, and theo@ased pre-futures (post-futures)

trading volume is calculated by the average of nimnthly pre-futures (post-futures)

* The correlation of the FTSE Xinhua Small Cap nesunith FTSE Xinhua AS50 returns is 0.71, and it
does not contain any stocks included in FTSE Xin#&D index.



trading volumes. Finally, the monthly return vadanis estimated by using daily log
returns and the pre-futures (post-futures) retanawnce is calculated by the average of

the monthly pre-futures (post-futures) return vaces.

4. Empirical Findings

4.1 Impact on volatility

Before presenting the results on the impact ofragurading volatility, we first
analyze the behavior of daily log returns of FTSiEhia A50 index. Second, we focus
on the date of the introduction of futures tradiagd examine whether there has been a
structural change in the returns of FTSE Xinhua A&fex. Finally, we analyze in detail

the effect of futures introduction on volatility.

4.1.1 Descriptive statistics

As can be seen from Table 1, the standard dewiatia@aily returns of the FTSE
Xinhua A50 index is higher after the introductidnfutures trading. This is a preliminary
indication that futures introduction might have keda higher volatility, but we have to
analyze this finding more in detail in order to mp with a statistically meaningful
explanation. Furthermore, there has been a sigmifi;icrease in the mean daily returns,
and the sample exhibits negative skewness and kigpiio behavior. The highly
significant Jarque-Bera statistics for all perictadied reject the hypothesis that the

returns of daily returns of the FTSE Xinhua A5@er are normally distributed.



<<|nsert Table 1 here>>

To further analyze whether the introduction of fetitrading created a structural
change in the behavior of daily returns of the FT®iBhua index, we conduct a
cumulative sum plots (CUSUM) test suggested by drayP000). The CUSUM test
detects the possible points of change in time sel&a. The CUSUM plot§ , are given
by the following equation,

§=5.+(X,-X) for i=12..,n

where n is the number of observatioKsg, X, ..., X represent daily log returns of
the FTSE Xinhua A50 indexX is the mean return, ar® = 0.

The CUSUM plots give us an idea on how the FTSEhM& A50 return series
behave around its mean. If the CUSUM chart reserablapward slope during a period
this indicates that the returns in that period témde above the overall average, and
similarly a segment with a downward slope indicatgseriod of time where the returns
tend to be below the overall average. Thus a sudbange in direction of the CUSUM
indicates a shift in the value of the time seridsclv tends to be above the average
instead of below or below instead of above. Thushbws a change of trend’s value

compared to the overall average.

<< Insert Figure 1 here>>

Figure 1 plots the CUSUM chart with the FTSE XinhA&O returns from August
2005 to October 2007. As can be observed from th8WM plots, the structure of FTSE

Xinhua A50 returns have changed between 14/08/0638/10/06. During this period



the FTSE Xinhua A50 stock index futures contraetgehbeen launched on the Singapore
Stock Exchange, the 5th September 2006. Thus, U8UMM plots suggest preliminary
evidence that a structural change in return belwaunoight have occurred due to the
introduction of index futures. In order to be altte confirm whether this change is
attributed due to a change in spot volatility ingdicby the introduction of futures
contract, conditional volatility estimations forettwhole period and for the pre-futures

and post-futures period are conducted.

4.1.2. GARCH estimations

To formally test the effects of the introductionfafures trading on volatility, we
first estimate a variety of GARCH(p,q), GARCH-M(p,g TARCH(p,q), and
EGARCH(p,q) specifications equations ( wigh= 1, 2, 3, 4, 5andg =1, 2, 3,4, %
where the conditional mean equations are givenihy(8), (5), and (7), and conditional
variance equations are given by (2), (4), (6), @)drespectively.

The unreported log-likelihood ratios and F-statsstindicate that GARCH(1,1)
model represents the best specification for modedonditional volatility throughout the
sample period. Table &ports the estimation results of the GARCH(1,1deldor the
whole period, and for pre-futures, and post-futurespectively. To test the effect of
futures introduction on volatility for the whole no@d, the dummy variable DF is
introduced into the GARCH(1,1) process. The assedigastatistics and the p-values give

us the significance of the estimated coefficients.



<<|nsert Table 2 here>>

The first observation is that the dummy variabe for the whole period is
positive and significant. The dummy coefficient gegts that the spot volatility has
increased due to the introduction of the futurestraets. However, the analysis of the
dummy variable does not let us know the exact soafahis increase. The literature has
identified the increase in the amount of informatidisseminated, and the speed of
information being impounded in prices as two fagttinat might result in increased
volatility after futures introduction.

To find out whether more information is being tnamitsed to the market due to

futures introduction, we compute the unconditioreiances between two periods, given

by the formulaUV :ac,/(l—al —,61). The reasoning behind comparing unconditional

variances in pre-futures and post-futures periedssifollows. Ross (1989) theoretically
develops a no-arbitrage condition that shows tHatiomship between the rate of
information disseminated and the volatility in timarket. The condition for no arbitrage
implies that the variance of price change will ua to the rate (or variance) of
information flow. The implication of this is thahe volatility of the asset price will

increase as the rate of information flow increadéghis is not the case, arbitrage
opportunities will be available. It follows, ttedore, that if futures increase the flow
of information, then in the absence of adg@ opportunities the volatility of the
spot price must change. By computing the uncandit variance pre-futures and post-

futures, we find UY,e = 0.0000948, and U)s;:= 0.000492The five-fold increase in the



unconditional variance is consistent with more infation being transmitted into the
market in the post-futures period.

Next, we examine the source of the increase icdinéent of information. In other
words, we examine whether this increase in the ohiaformation being transmitted is
due to recent news, or old news. The coefficierthefsquared error tera,, relates to
the changes in the spot price only on the previaays which is attributable to market
specific factors. Thusg, gives us information about the speed of incorponadf recent
news into prices. On the other hand, the coefficigrihe lagged volatility/,, relates to
the volatility on the previous day, which in tumcorporates information about the older
days. Thusf, gives us information about the speed of incorponabf old news into
prices.

By comparing the coefficients in Table 2, we obsethat a, ., > a; ., and

By post < Brpre- Thus, we conclude that the launch of futuresitigincreased the speed

of recent news, and decreased the speed of old bewvg incorporated into the prices.
The results make sense, because the increase flothef information is expected to

lead to a decrease in the uncertainty regardingque news. In addition, a significantly
lower S, (also called the persistence parameter) indicttas volatility is much less
persistent in the post-futures period. The sunwpfind B, pre-futures is close to unity

(0.96), whereas it decreases significantly to Qub%t-futures, indicating a significant

decrease in persistence post-futtires.

®> Since the sum is close to unity pre-futures, ve gerformed tests of stationarity to see whetheret
exists a unit root in the return series especiadifore futures introduction. The unreported resjsct the
existence of a unit root both at the pre-futures post-futures periods.



Furthermore, the statistically insignificgfit might indicate that GARCH(1,1)

specification might not be the best representatibonditional volatility in the post-
futures period. Therefore, we estimate differerdgcscations conditional volatility that
might capture the difference in increased volgtiihd information in the post-futures
period. Table 3 presents the comparisons of diftecenditional volatility models in the

post-futures period.

<<Insert Table 3 here>>

Looking at the coefficients, log-likelihood ratiosnd Akaike and Schwarz

information criteria, we conclude that an EGARCHJlis the most parsimonious model
that explains post-futures volatility among the rfonodels consideredz,, and S, are

statistically significant, the model selection eria are the lowest. Furthermore, what is

striking is thaty, the coefficient for the standardized residualalso statistically

significant and negative. This indicates the existeof the leverage effect in FTSE
Xinhua A50 returns during the post futures perilmdother words, in the post-futures
period we observe not only the effect of increadsgdemination of recent news being
impounded into prices, but also the asymmetric céffef news in the conditional
volatility. The EGARCH(1,1) model captures not onhe effect of increased rate of
news dissemination on the FTSE Xinhua A50 retupiatility, but also differentiates the

asymmetric effect between good news and bad newstafistically significant and



negative coefficient indicates that bad news (aasedt with negative standardized
residuals) have a much higher impact on volatifign good newS.

Overall, our findings on the effect of futures oduction on FTSE Xinhua A50
return volatility can be summarized as follows. Tpesitive and significant dummy
coefficient indicates that FTSE Xinhua return vidilgt significantly increased after the
introduction of futures trading. GARCH(1,1) is faunnio be the best specification to
model conditional volatility for the whole sampleerppd. Furthermore, a detailed
comparison ofa,, and B, pre-futures, and post-futures suggests that intibolu of
futures trading on the Chinese markets improvedjttadity and speed of the information
being impounded in the prices. The results alsicatd less persistent volatility post-
futures. Finally, we find that EGARCH(1,1) is thedb specification to model post-
futures volatility, which captures the asymmetrielationship between news and
volatility. The results imply that although the rimduction of futures has an increasing
effect on volatility, futures trading can be used atool to develop the efficiency of
Chinese financial markets by increasing the qualig the flow of the information into
the spot market, and by better differentiating ¢ffect of different news (good and bad)
on the market.

Finally, to check the robustness of the above tesule also performed several
analyses considering the impact of the introductdbRTSE Xinhua A50 index futures

on the more general Shanghai and Shenzhen 300 (®5kflex, and further by using

® This is in line with the phenomenon that increaseatket volatility coincides with downward market
moves, reported by French, Schwert, and Stambal88v}, and Glosten, Jagannathan, and Runkle (1993).
Engle and Ng (1993) also show that volatility isrsnassociated with downward market moves due to the
leverage effect.



the EGARCH methodology. The results are similathioones drawn hefe Overall, the
findings suggest that the underlying Chinese spatket is more volatile, but less
persistent in the post-futures period. This inceemsvolatility is viewed as a result of

increase in the flow of information to the spot kedr rejecting the destabilization theory.

4.2. Impact on liquidity

This section presents the results for the testmrding the impact of the
introduction of FTSE Xinhua A50 index futures agquidity. The measure of liquidity is
the average percentage bid-ask spread of the statksh were included in the index
throughout the whole sample period. We follow thettmdology outlined in the previous

section.

421 Testson liquidity

As discussed previously, the literature has idietithree determinants of the bid-
ask spread: information asymmetry, fixed costs, amdentory costs. Furthermore,
empirical studies show that that a large portionhef variation in bid-ask spread can be
explained by differences in price level, returniaace, and volume of transactions. Thus,
it is important to see changes in these paramdiefere examining the effect of

introduction of futures trading on liquidity fornial Table 4 presents the changes in the

" The results are available upon request.



average quoted spreads, average end-of-month paierage trading volume, and

average estimated variance, between pre-futurethenabst-futures periods.

<<|nsert Table 4 here>>

As can be seen from the table, the results indigdtety three percent decrease in
the average quoted percentage spreads from 1.08%6286, after the introduction of
futures contracts. Furthermore, there have beanfisignt increases in the average end-
of-month prices, average trading volumes, and @eeestimated variances. According to
theory, the increase in volume should lead to aedse in fixed costs and the inventory-
holding costs for the market-makers, implying tdezrease in the spreads. The increase
in prices is also expected to decrease the fixetl component for the market makers.
However the significant increase in return variamoplies more risk for the market-
makers holding the inventory securities, and thusytare expected to increase the
spreads due to a rise in volatility.

Although the decrease in average spreads is largesignificant, it is premature
to draw conclusions on the effect of the introductof futures contracts on the spread.
The decrease in the bid-ask spread might be dehanges in the three factors outlined
in the literature, or the introduction of futureading, or both. Thus, to explore the effect
of futures trading on bid-ask spreads we controltfi@ above-mentioned variables and
perform a log-linear regression model with pooledss sectional time series data as

shown in the methodology part. The results aregmtes! in Table 5.

<<|nsert Table 5 here>>



As can be seen from Table 5, all the coefficiemésstatistically significant. The
three variables outlined in the literature haveegative impact on the logarithm of the
average quoted percentage spread of the price [Evelvolume and the price are in line
with the literature, which suggests a negativetimiabetween spreads and prices or
volume. The negative coefficient of the volatilfigctor does not follow the results of
Stoll (1978), and Jegadeesh and Subrahmanyam (1988)r theory predicts that a
higher volatility will imply more inventory risk fomarket-makers inducing increase in
spreads. However, on the other hand, Admati aneidefler (1988) suggest a negative
relationship between liquidity and volatility. Theyrgue that disguise of information
traders among liquidity traders lead to a negatefationship between liquidity and
volatility variables. Our results are in line witheirs, and might indicate that there exist
informed traders who trade at times of high ligtyidn order to disguise the information
content of their trades. This might in turn be etda that draws away uninformed traders
from the market.

Regarding the effect of futures trading, the pwesitiummy coefficient indicates
that the introduction of the FTSE Xinhua A50 f@sircontract has had a negative effect
on the liquidity of the 28 stocks in the sample.isTmight at first sight seem
contradictory to the significant decrease at theaqgs. However, the significant decrease
in spreads is probably due to the fact that theneetbeen five-fold increases in prices,
and two-fold increases in volatility and tradingwoe post-futures. Therefore although
the introduction of futures contracts had a redyceffect on the liquidity of the
constituents of the index, the effects of thes¢ofacare more pronounced and dominate

the negative effect of futures introduction on ldjty.



The difference in average spreads in the pre- aast-fptures period is
economically significant as well. The estimate frtme pooled regression indicate that
the proportional spread has increased by more&@&mdue to the introduction of futures
markets. So, keeping all the other factors fixée, ¢ost of purchasing 1,000 shares of
stock for $10 that had a proportional spread of ih%he pre-futures period would
increase by $81.56, which is a significant amouverythe dollar size of the trade.

In short, theories predict a widening or a narrair the spread due to futures’
introduction. Thepositive dummy coefficient we find means that theead has increased
due to futures trading confirming the move-awayuofnformed traders from the spot
market. This followthe conclusions of Gammill and Perold (1989), Hafti990), Gorton
and Pennacchi (1993), and Subrahmanyam(1991) wipgestithat market markers will
have an increased probability of making a traneactith informed traders on the stock
markets. This will induce an increasing effect tve bid and ask spread, in order to
compensate this higher risk. The results do noficorthe theory of Silber (1995) who
predicts a decrease in spread due to the posgifulitthe market makers to hedge their
inventory portfolio with the introduction of futusewhich give them low-cost market

opportunity.

5. Conclusion

There have been many studies done in the literathwestigating the effect of

futures introduction on spot volatility and liquigi however the results are less than

conclusive. This article adds to the literaturetwo dimensions: i) by examining a



previously unstudied futures contract, the FTSEh¥a A50 index futures, and ii) by
examining the effect of an internationally tradedufes contract on the volatility and
liquidity of its domestic underlying.

The results indicate that volatility of the FTSEWua A50 index has increased
significantly after the introduction of stock indewtures by the Singapore Stock
Exchange. Further analyses imply that this incresselue to the fact that more
information is impounded to prices after the introgon of futures trading. Moreover,
the speed and the nature of information also difftiveen pre-futures and post-futures
periods. More specifically, recent news is impouhdeore rapidly into prices post-
futures, and post-futures market is more efficienthe sense that it can differentiate
good news from bad news, a phenomenon not obsgmesfutures. Furthermore, the
incorporation of old news has significantly reducedhe post-futures period, indicating
that the market is less persistent to changeslatility.

Regarding liquidity, although the average quotestcentage spreads have
decreased post-futures, after controlling for tfiecés of price, volume and volatility, we
find evidence that futures introduction has a nggaeffect on the liquidity of its
underlying. The results support the theory thabotuction of futures trading draw away
uninformed traders from stock markets.

Overall, the introduction of FTSE A50 futures aaists implies a more volatile,
but less persistent, more efficient, and less diqgpot markets. The findings presented in
this article might be interesting for regulators golicy-makers who plan to launch the

trading of stock index futures domestically or megionally.
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Tablel

Summary statisticsfor the FTSE Xinhua A50 index

Period n M ean Std. Dev. Skewness Kurtosis JB
Wholeperiod 484 0.15 0.76 -0.77 7.09 38489
Pre-futures 242 0.04 0.51 -0.15 4.41 20.97
Post-futures 242 0.25 0.94 -1.03 6.14 142725

Note: This tables reports the mean, standard deviasikeywness, and kurtosis of the daily log returns of
the FTSE Xinhua A50 index. Mean and standard dieviaf returns are reported in percentages. iBeis
Jarque-Bera test statistic for normality, anddenotes the 1% significance level for rejectiomofmality.
The whole period is from 09/01/2005 to 09/03/20&%-futures period is from 09/01/2005 to 09/04/2006
and post futures from 09/05/2006 to 09/03/2007eAé&xcluding bank holidays and non-trading days, we
end up with 484 days of data for the whole per4R for the pre-futures, and 242 days of data lier t
post-futures period.



Table?2

GARCH(1,1) estimations

Period n 2 a a, a, B, y
Whole 484 0.34 0.56 0.50 0.12 0.81 3.43
(2.28) (18.877) (1.73) (3.277) (13.887) (1.99)
Pre-futures 242 0.14 0.57 0.41 0.14 0.82 -
(0.94) (23.487) (095 (2.53) (9.187)
Post-futures 242 1.60 0.55 2.12 0.29 0.28 -

Fkk

(3.627) (8.417) (2.29) (2.15) (1.24)

Note: The GARCH(1,1) specifications are given by

Rts :a0+a1Rtp+‘9t’ ‘9t|¢/t-1~N(0’ht)

hI = aO + algtz—l + lBlht_l + J’DF
for the whole period, and

Rts :a0+a1Rtp+‘9t’ ‘9t|¢/t-1~N(0’ht)

hI = aO + algtz—l + ﬁlht—l
for the sub-periodthS is the daily change in log prices of the FTSE Xiah A50, R[p is the
daily change in log prices of the FTSE Xinhua S@apl index, and DF is a dummy variable that
takes on values 0 pre-futures, and 1 post-futiires.coefficienta, is multiplied by 16, and the
coefficients a,, and yare multiplied by 10 for expository purposes. The numbers in the

parantheses are the t-statistics, and 7, " denote the 1%, 5%, and 10% significance levels,
respectively. All the estimations are adjustedBoilerslev-Woolridge robust standard errors and
covariance.



Table3

Comparison of conditional volatility modelsin the post-futures period

M odel a, a, a, a, a, B, y -2LL AIC SC
GARCH(1,1) 1.60 0.55 2.12 0.29 0.28 870.55 -7.15 -7.08
(3.627) (8.417) (2.29") (2.157)  (1.24)
GARCH-M(1,1) 210 0.56 -0.08 2.27 0.29 0.25 870.09  -7.14 -7.05
(0.92) (8557) (-0.21) (2.04") (2.16") (0.94)
TARCH(1,1) 1.41 0.54 2.48 0.06 0.18 0.49 87465  -7.18 -7.09
(3.357) (10.177) (3.227) (0.92) (1.05) (2.05")
EGARCH(1,1) 1.34 0.54 -5.52 0.46 0.49 -0.22 87478  -7.18 -7.10
(3.16™) (10.167) (-3.38") (3.007) (3.007) (-2.18")

Note: The GARCH(1,1) specification is given by
Rts :a0+a1Rtp+£t’ £t|wt—1~N(0’ht)
hI = aO + algtz—l + ﬂlht—l’
the GARCH-M(1,1) specification is given by
Rts :a0+a1Rtp+a2ht +£t’ £t|wt—1~N(0’ht)

— 2
ht =a,ta, &, + ,B1ht—1’
the TARCH(1,1) specification is given by

Rts :a0+a1Rtp+£t’ £t|wt—1~N(0’ht)

— 2 2
ht =a,taE Lt :B1ht—1 + ygt—ldt—l’
and the EGARCH(1,1) specification is given by

Rts =a0+a1Rtp+€t' €t|‘//t—l~N(O’ht)
log(h,) = @, + ay|z| + B log(h ) + 12

Rf is the daily change in log prices of the FTSE XiahA50, and?f’is the daily change in log
prices of the FTSE Xinhua SmallCap indel, is the conditional volatility,d, is a dummy

1if £ <0

£
variable Whereejt = { ,andz, = ' js the standardized residual. The coefficient

0 o.w. \/h_t

a, is multiplied by 16 for expository purposes. Log-likelihood (LL) deastthe logarithm of the

likelihood (probability) that the observed valuekstbe dependent may be predicted from the

observed values of the independents, and calculayedsing maximum likelihood estimation

(MLE), and AIC, and SC denote Akaike informatioiiterion and Schwarz criterion, respectively.
The numbers in parantheses are the t-statistias, an , denote the 1%, 5%, and 10%
significance levels, respectively. All the estimat are adjusted for Bollerslev-Woolridge robust

standard errors and covariance.



Table4
Aver age per centage spreads, aver age month-end price, average monthly variance,
and aver age monthly trading volume (millions of shares) in pre-futuresand the
post-futures periods.
FTSE Xinhua A50N=28)

M ean Per centage Spreads

- Before futures 1.08

- After futures 0.62

- t-Statistic 2,31
Average month end closing
price

- Before futures 290.77

- After futures 960.49

- t-statistic 8,27
Average monthly variance

- Before futures 0.06

- After futures 0.12

- t-statistic 2,64
Average monthly volume

- Before futures 510.93

- After futures 1138.77

- t-statistic 2,34

Note: This table reports the average percentage spreagsage month-end price, average monthly
variance, and average monthly trading volume (ombi of shares traded) in the pre-futures and tis¢- po
futures periods. The sample consistdNe28 stocks that have been included in the index thmougthe
sample period studied. The t-statistic tests fer équality of means pre- and post-futures, and ~, ~
denote the 1%, 5%, and 10% significance levelpaesrely.



Table5. Estimates of the pooled cross-sectional time-seriesregression

Variable Coefficient t-statistic
Intercept -3.96 -2.63
LNPRC -0.89 -10.99
LNVOL -0.32 4127
LNVAR -0.40 -2.01
DUMMY 0.82 3.56"

Note: The model estimated is represented as:
LNSPRD =a, +a,LNPRG, +a,LNVOL, +a,LNVAR +bDF, +¢&,,
I=1...,Nandt=12.

where LNSPRDis the natural logarithm of the average quoted greage spread (the quoted

spread as the percentage of the price level)LABPRG , LNVOL,, andLNVAR are the

natural logarithms of the average month-end prieegrage monthly trading volume, and the
monthly return variance, respectively. The numidestocks included in the regression is denoted

by N, andt = 1 or 2 denotes the pre- and post-futures periods. Therguwariable DFit takes

on the value 0 pre-futures, and 1 post-futu?*és. ™" denote the 1%, 5%, and 10% significance
levels, respectively. All t-values are correctedr fautocorrelation (with lag = 3) and
heteroskedasticity as suggested by Newey and \W@87}.



Figurel
The CUSUM pilot for thelog returns of the FTSE Xinhua A50 index
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Note: This chart plots the cumulative sums for the letums of the FTSE Xinhua A50 index for the

period 08/01/2005 to 10/19/2007, given by the eiqualS =S _ + (Xi - )?), i =12,...,n where,

X1, Xo,, ..represent consecutive observations of the retu%a’s the mean returr§, = 0, and n = 538

The red line indicates the introduction date of BR&GE Xinhua A50 index futures.



