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ABSTRACT

This study investigates correlations between Isdiaustling single stock futures
(SSFs) and its peculiar Badla mechanism. Data fieenworld’s most active SSF
market, the National Stock Exchange (NSE) of Indi@ used. The results indicated
that both the Badla mechanism and the introdudfd®SFs seem to have contributed
to the higher volatility of the spot markets. Ossults show that the NSE’s success
with SSFs can be attributed to the peculiar tradiogventions of the Badla system.
However, we propose that this success could contleeatost of market disability,
suggesting that there is justification for stremgiimg market regulations.
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Introduction

Since the first of the single stock future (SSH)tcacts was launched on the
Sydney Futures Exchange (SFE) in Australia on Mayl994, SSFs have been listed
on another 20 exchanges globally. Table 1 provedesmmary of the world’s top ten

active SSF exchanges.

To our surprise, India’s National Stock Exchar{®!SE) outperforms others in
terms of the SSF trading volume. The trading volsimeSSFs for the NSE are about
13 times those of OneChicago, which is the wellinoheadquarters of the
derivatives market. NSE has become the world'sdsisSF trading center since
November 9, 2001, when SSFs were formally listed @mading began. As the most
active SSF market in the world, the NSE of India lheen sharing its successful
experiences with exchanges worldwide that are efgeaccess to SSFs. Although
there have been some studies of India’s SSF méikeexample, Mohan, Kumar, &
Pappu, 2002), there has been little attention giwethe relationship between the

success of NSE’s SSF business and India’s conveiticading mechanism, Badla.

Badla is a peculiar mechanism that has operatesefgral decades in India. It is
a trading system initiated by the Bombay Stock Exge (BSE}.This futures-like
mechanism allows traders to carry a large longhartsnet position forward to the
next settlement period so that traders can accuenalZequate positions to hedge or
avoid delivery for months. A comparison of Badlal datures is presented in Table 2.
The Badla has three functions in the equity markieat is, as a quasi-hedging
mechanism, a stock lending mechanism, and a fingntiechanism. To protect the
market structure and the regulatory framework, Badlas first banned by the

Securities and Exchange Board of India (SEBI) i®3l%effective March 1994). It



was then legalized again in 1996, partially becdhiseexchange was not ready for the

modern derivatives market, and partially becausdebrokers’ strenuous lobby.

Besides the BSE, the NSE also introduced its owsive of badla, which was
called the Automated Lending and Borrowing Mechan{®&LBM). Much younger
than the BSE with its long history, the modern NB&s established in November
1992 by government-sponsored institutions. To cafelwith the open positions and
turnover rates of the stocks on the BSE, the N$t©daced the ALBM in February
1999 to neutralize the advantage of the BSE. Alghouhe ALBM has some
operational differences from the BSE’s Badla versibey are conceptually the same.
According to data from 2001, the NSE permits ALBMLi75 stocks, compared to the

BSE’s 142 “A-group” Badla stocks.

Later on, when the trading mechanisms for denreatwere established within
the NSE, SSFs were introduced to India’s investdnaind Rathi, the ex-president of
BSE, said in his interview with Business Line, “Baadombines all the economic
functions of the capital market with the finandiahctions in one product. In other
parts of the world, all this is available separat@éhe day all these products are
available in India, | don't think anybody would ddgadla.” Finally, Badla became
history when banned on July 2, 2001. Since thenetjuity trading system adopted
rolling settlements, to be done on a T+5 bask November 9, 2001, SSFs were

formally listed, and began trading on the Natio®tlck Exchange of India.

During its tumultuous history, Badla has playedeayvimportant role in India’s
trading market. Although SSFs are derivatives,dndihave adapted to the products
easily. Since Badla and SSFs share some propenteesuggest that NSE’s success

with SSFs may be attributed to the peculiar conweaat mechanism, Badla.



Since the trading of futures and other derixestihas become more frequent in
recent years, a growing number of studies have tlepa to examine the influence of
derivatives trading on the underlying stock mark&tsme report that derivatives
trading results in higher underlying stock markefatility (see, for example,
Figlewski, 1981; Conrad, 1989; Harris, 1989; Damadal990; Harris, Sofianos, &
Shapiro, 1994; Antoniou & Holmes, 1995; Antoniowlies, & Priestley, 1998;
Gulen & Mayhew, 2000; Rahman, 2001; Bae, Kwon, §&Pa004). However, there
is significant academic dissent to this view, whacues that the introduction of
derivatives lowers (or has no significant effec} the volatility of the underlying
stock markets (see, for instance, Ma & Rao, 198Bydtd, 1988; Choi &
Subrahmanyam, 1994; Pericli & Koutmos, 1997; Le€&€dhag, 1998; lllueca &
Lafuente, 2003; Spyrou, 2005). To investigate ihrgectures of the current study, we
must first determine whether Badla and the intrdiduacof SSFs had a similar impact

on the underlying stock market.

However, as summarized in Antoniou, Holmes, anddligy (1998), changes in
volatility may be both desirable and undesirablee ®iew blames increased volatility
after the introduction of derivatives trading byesplators. These forces, destabilizing
to the underlying market, have been traditionatipsidered undesirable consequence
of the introduction of derivatives. Since derivavsuch as futures are highly
leveraged products, they are attractive to uninémrnmarket participants. Trading
without information, such noise traders cause prite both derivatives and cash
markets to deviate from their fundamental value.wkler, another viewpoint
emphasizes the attraction that derivatives exeradufitional informed traders. The
transmission of news is improved, resulting in arenefficient impounding of

information on prices. Increases in volatility béisen this may be viewed as a



desirable consequence of the introduction of déviea.

Nevertheless, the information flows are difficult ineasure, and the extent to
which the price variability is driven by noise arformation is hard to determine.
Until Andersen (1996) proposed the Generalized betlof Moments approach
(GMM) to test this, a direct examination of the Kise of Distribution Hypothesis
(MDH) could not be undertaken. Based on the prethiata series of moment-based
conditions should be satisfied under the validifyttte MDH, Andersen’s method
helps to identify the roles information and noisaypn the price-generating process.
Utilizing Andersen’s (1996) method, Holmes and Teth$2004) concluded that, for
the three examined U.K. futures markets, the MDH wapported, and information

was the main force affecting price variations.

As we know, by making market prices a mixture & talue of the share and the
futures price of the share, Badla was notorioustfodistortion of market signals. In
hindsight, the banning of Badla may have been w&th since trading on the
“wrong” price could be avoided. If we find that Badand the introduction of SSFs
had a similar impact on the underlying stock marttetn it will be reasonable to infer
that changes in volatility after the introductiodnSSFs could also have been the result

of noise.

Instead of improving the transmission of news, ititeoduction of SSFs could
destabilize the cash market as well as the futomaket. To support our hypotheses,
we must next determine whether the price varighsitdesirable or undesirable, using

Andersen’s method to establish the driving forclihe the price changes.

This paper will continue as follows: the data uaegldescribed in Section 2, the



methodology employed is described in Section 3etheirical results are presented

in Section 4, and the conclusions of the papepegsented in the final section.

2. Data

The data used in this study were obtained fronN\igonal Stock Exchange of
India (NSE) database. Currently, the NSE has S&Faxds traded on 226 individual
stocks. The contracts have delivery dates over three cotiseanonths. The
contracts are settled in cash. In addition, thezespecific daily price movement

limits and position limits.

The data used in this research consist of the dapattive single stock future
contracts (SSF) listed on the NSE. Among theseitelerlying stocks, four belong to
the banking industry, two belong to the informatiechnology industry, two belong
to the energy industry, one belongs to the cemahiistry, and one belongs to the

petrochemical industry. All of them adopted the AllBintil July 2, 2001.

The data cover SSFs from the date they were intexito May 31, 2005, and
their corresponding underlying stocks from Aprill®99 to May 31, 2005To
determine whether the underlying stock returndrgheenced by the Badla, or by the
introduction of the SSF contracts, we divided th&aderiods into three groups; i.e.,
the Badla period, the transition period, and th&t4ratroduction period, as shown in
Table 3. A comparison of the average trading volfionéhe three sub-periods, as well

as that for the SSF contracts, is illustrated inl@d and Figure 1.

Although the market experienced a shrinking tradiolgime following the
banning of Badla in 1993, only three securities agnhe ten actually decreased in

volume during the transition period, as shown guiFé 1. The introduction of the



SSFs also contributed to the larger trade volumenderlying stocks. From Figure 1,
we observe that seven of the ten securities hadl gneater trading quantities than

they had during the Badla period.

3. Methodology

(pt

t-1

),

The daily returns of the underlying stoak § were computed kn

wherep, and p,_, are close prices at timend timet-1.

As listed in Table 5, we found that the variancethe underlying stock returns

show slight differences between the three groups.

However, when we plotted ACF and PACF graphs oftirées r, andr,”, we

found that autocorrelation of, was very low, while autocorrelation af* was quite

high. (To save space, the ACF and PACF graphsraitenl here.) This implies that

even though we could claim that was serially uncorrelated, we could not jump to

the conclusion that, was serially independent. Hence, volatility mode¢se

employed to capture such dependence in the series

Bollerslev (1986) proposed a useful extension of CAR known as the
generalized ARCH (GARCH) model to avoid estimatiog many parameters in the
ARCH model. Akgiray (1989) reported that, compavath various ARCH models,
GARCH (1,1) performed best on estimating conditior@atility. Hence, we began
with the assumption that the conditional variandetle daily returns of the
underlying stocks has the form of GARCH (1,1). TR@RCH (1,1) model used in

our research is as follows:



h=a+ /% +h, 1)

where h, and h_, are the current and lagged values of conditionebwnce of the

underlying stock daily returns angf, is the lagged value of the squared return.

After estimating the parameters in Equation (1)ther returns of the Badla
period, the transition period, and the post-Intiotun period, we adopted the statistic
suggested by Harnett and Soni (1991) to test éprifscant differences in the
estimated parameters for the pre and post perRtalanan (2001) employed this
statistic and concluded that the conditional votgtin the DJIA spot market
exhibited no structural changes caused by thedaotrtion of index futures or futures
options. Hung, Lee, and So (2004) applied thisstato show that the introduction
of the foreign listed SSF contracts seems to haptaeatory power with respect to
the higher volatility of their domestic spot markethe statistic is described as

follows:

(ipre _Xpost) - (Mpre _Mpost)

, 2)
\/[((npre _1)6-[23re)+((npre _1)6-,2)re)J( 1 + 1 j
n

t" =

Npre +npost -2 pre Mpost

(n,.) are the sample mean, sample

pre

where X, (X ) Ope(Tog), @and n (n .

pre
variance, and sample size gf ory for all 10 stocks for the pre and (post) period,

respectively; ¢, and %, are the respective population means. The statistic

post

follows a t distribution with arf,, +n, — Pdegree of freedom.

p

In order to examine whether noise or informed tradi®minate the cash market,

we tested the modified Mixture of Distribution Hypesis (MDH). Another model



suggested by Andersen (1996) was employed. Thetgteuof the modified MDH is

organized as following:

V, =NV, + 1V, (3)
rt||t ~N(r_’|t) (4)
V,|I, ~cPolv, +v,1,) (5)

where V, is the daily trading volume made up by noise trai,) and informed
trade (IV,) ; r, is the daily returd; \7t is the detrended volunfe;l, is the
unobserved number of information arrivals; is a constant for the detrending

process; Pois a Poisson distributioh;v, and v, are the noise and informed

components of volume, respectively.

Combining Equations (4) with Equation (5), Ander$£896) constructed twelve
equations that include an unconditional mean, veluamd cross moments to deduce
the implication of the MDH. The following twelve egtions each represent a

different characteristic of the MDH:

Elr]=7 (6)

Elr, - 7]= (2/ 721 2] (7)
= (S E=(El] ®)

gr, - = 2(2/ 72 €[ 7] 9)



El(r, -7)*|= €[ ? +var(1, )] (10)

EN,|=clv, +wii)=V (11)

EW -V )2} =V +cv2var(l,) (12)

E[@Z -V )3} = ¢V + 332 var(l, )+ AVE[K, - T (13)
E[RV,|=7V (14)

Elr, -7V, -V )| = c(2/ 22w, (€)1 2] - E[12)) (15)
El(r, ~7)2V, |2 VT +v, var(1,) (16)

E[(rt -rPN -V )z} = ¢V +c?v, var(l, ) + c2v? [E[lt —T] =K varl, )] (17)
where the two series, and \7t are the return series and the detrended volunmsser

respectively. |, is the information intensity variable: is the constant representing

the possibility of a nonzero mean returois a positive constant that reveals the

changed detrending volume. The most important peters, v, and v,, are the

noise and informed components of volume, respdgtive

From Equation (6) to Equation (17), aside fromdbserved volume and returns,
there are still nine free parameters that needetedtimated by applying the GMM

procedure of Hansen (1982). The parameter vectyivén by:
. Elrz] i ez vad, ). El, - TF.vg.v,.0) (18)

Using twelve orthogonality conditions to estimate nine free parameters results in

three over-identifying restrictions. Hence, the-stpuared distribution with three

10



degrees of freedomy(;) is suitable for the test of goodness-of-fit.Hettest statistics

are above the critical value, there is no evidancgupport the MDH. Conversely, if

the test statistics are smaller than the criticdli®, the MDH holds.

By examining the estimated values @f and v,, the relative impact of the
noise and informed components of volume can betiitksh The estimated values
reveal what types of trade dominate the markehdfstock market is destabilized, the
noise component of volume must be larger thanrtftemed component. Aside from
the two crucial parameters, the MDH are composdtiebther seven parameters.

is the expected return of the stock. As the avedalg indicator of information,

may be high or low but it cannot be negatiwar(lt) represents the variation of the

information intensity. E|1 ¥?| and E|1¥2| reflect the other moments of the

information process and are expected to be posE[\I/p— I_]gis the parameter

representing whether information intensity is dlgtted symmetrically around its

mean or whether it is skewed.
4. Empirical results

The estimated coefficients of>, and h_, (i.e. 8 and y) in Equation (1)

for the ten stocks in the Badla period, transipeniod, and post-introduction period
are reported in Table 6. The report of is omitted due to its exceedingly small value

and relative insignificance.

The statistics fors and 7 for the three cases: Badla period vs. transition
period, transition period vs. post-introductionipdr and Badla period vs.

post-introduction period, were computed. Tablegpldiys the results. From Table 7,

11



we found that y was significantly different between the Badla #maahsition periods
and B was significantly different between the transiteomd post-introduction
periods, while boths and y were not significantly different between the Badla
period and the post-introduction period. Thaths, Yolatility of the spot market
changes may be due to the Badla mechanism or titeeluction of the SSF. We
suggest that Badla and the introduction of SSFsmaag a similar impact on their
underlying stock markets. This indirect evidencedastrates that India’s active
single stock futures market might be related taiitgjue conventional Badla

mechanism.

In order to examine which is the main trading foirceéhe cash and derivatives
market, we introduced Andersen’s (1996) methodddude the implications of the
modified MDH. The results of the GMM test of thedt market are presented in

Table 8. The results of the GMM test of the SSFeketaare presented in Table 9.

From Table 8, we can see that the statistics of etest are all above the

critical value, which shows that the ten underlgirgf the SSF contracts reject the

MDH. Also, v, is larger thanv, in the ten stocks for the three periods. This
suggests that noise traders are the major driviogef in the spot market,
corresponding to Anderson’s (1996) findings in th&. stock market between 1973

and 1991.

The other parameters are almost statistical sggmtly. The mean returni, is
an approximation to the descriptive statistiei 2| and E|1¥2|, are all positive as

the specification.c is a positive scaling parameter for volumear(l,) is the

variance of the information intensity. Roughly skiag, the estimated value of

12



val(lt) is positive and smaller than the mean inforamatntensity, | . This implies

that the information flows arrive in a regular paﬁlﬁ[lt - I_]3 is almost negative. The

stocks have an unsymmetrical distribution of infation. | is positive for all
contracts since it is impossible for the informatimtensity to be negative. These
small figures show that not only does informationva infrequently, but it also has

little influence.

In Table 9, similar results can be seen for the BfaFket. We claim that all of
the ten SSF contracts reject the MDH, since thigstitss of the xZ -test are all above

the critical value. In addition, we can see thgt is larger thanv, in the ten SSFs.

The evidence from both sources suggests that traiders are the major driving force

in the SSF market.

The other parameters are almost statistical siamfly. From the observation

that the estimated value ofal(lt) is positive and smaller than the mean inforarati

intensity, | , we claim that the information flows arrive inegular path. In addition,
the SSFs have an unsymmetrical distribution of rimfation, since E[It - I_]3 is

almost negative. The small positive figures of show that not only does information

arrive infrequently, but it also has little influsan

To compare the extent of noise trading in the gparket during the three
sub-periods with that in the SSF market, we compiogeratio of the noise to total
volume, which is shown in Table 10. From this tablde can see that after the
prohibition against the Badla, noise trading weodvd in three securities. Berkman
and Eleswarapu (1998) reported that when Badlantgadn the BSE was banned

between 1993 and 1995, noise trading declined.rlLafter the introduction of the

13



SSFs, noise trading went up in seven securitiesfdtw securities among the seven,
noise trading during the post-introduction periodsveven worse than it was during
the Badla period. Noise trading dominates inforrading in the SSF market, for the

ratio stands at a very high level, from 0.8 to 0.95

To sum up, our analysis supports the hypothesis timinformed market
participants, attracted to the SSF market due % fansaction costs and high
leverage, introduce variability into the pricesboth derivative and cash markets. Our
findings stand against the viewpoint that derivedivure additional informed traders
to improve the transmission of news and to creatsoege efficient impounding of
information on prices. On the contrary, based om fdings, we believe that
increases in volatility may be viewed as an undésr consequence of the
introduction of derivatives. We suspect that in #iesence of the price discovery
function of futures, trading in the SSF market mhably much like trading in a

casino.

5. Conclusion

In this paper, we used data obtained from tagoNal Stock Exchange (NSE) of
India to determine whether the Badla trading meigmarand the introduction of SSF
contracts had influenced the volatility of undemlyistock returns in a similar way. We
began by employing the GARCH (1,1) model suggeltefikgiray (1989) and the
statistic suggested by Harnett and Soni (1991gterchine whether there was a
structural change in the volatility of underlyinpak returns before and after the ban
of Badla, and before and after the introductiothef SSF contracts. We conclude that,
within our research samples, the volatility of #p@t market changes may be due to

the Badla mechanism or the introduction of the $%#also suggest that Badla and

14



the introduction of SSFs may have a similar immactheir underlying stock markets.

However, we also found that noise traders la@enajor driving force behind the
NSE’s spot market as well as its futures market.eByploying Andersen’s (1996)
method, we found evidence to support the rejectbrthe modified Mixture of
Distribution Hypothesis (MDH). This implies thatethintroduction of SSFs could
destabilize the cash market as well as the futarasket, resulting in undesirable
consequences. Once the price discovery functidatofes fails to perform, trading in
the SSFs market is inevitably somewhat like trading casino. We suspect that the
NSE'’s bustling SSFs market is made up of a gre@nihaof investors with gambling

spirits.

By comparing the newly invented futures cortsato the conventional
transaction mechanism of Badla, we offer a newghmsinto India’'s SSFs market. We
suggest that India’s active single stock futureskatamight be related to its unique
Badla mechanism. Not only do SSFs share some piepe&vith the Badla, they have
also inherited their trading climate from Badlar Bther exchanges around the world
eager to introduce SSFs due to the temptation gif profits or running a business
such as the NSE, we advise that they should lodkréehey leap. For India’s

policy-makers, the enforcement of stricter marlkegiutations may be warranted.
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Footnotes

1. Refer to Berkman and Eleswarapu (1998) for ndetails about the Badla trading

system on the BSE.

2. Under the Badla, trades occur on all workingsdhyt settle only once a week.

Suppose a person buys 1000 shares on the firstfdag settlement period and then

sells 500 shares on the next day. The net opertipoof 500 shares leads to

settlement. However, under the T+5 rolling settlatniis 1000 shares long position

and 500 shares short position will be settled s#pbron five working days after the

trading dates.

3. The term ‘Mixture of Distribution Hypothesis (ML) comes from Tauchen and

Pitts (1983), and states that, with informationivaty both daily price change and

trading volumes are mixtures of independent normals

4. Only Syndicate Bank has fewer observations fuember 27, 1999 to May 31,
2005.

5. The daily prices of single stock futures aregkted from the closing price by the
method of Rougier’s (1996) contiguous price indExen, return series are presented
in logarithm format.

6. To construct the detrended volume, we dividesl dbtual trading volume by the
value calculated from a nonparametric kernel regoaswith a normal kernel.

7. The assumption of a conditional Poisson rathan thormal distribution makes the

modified MDH different from the standard MDH (serderson, 1996).
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Table 1

The world rankings of SSF contracts by volume tradé and notional value

Volume Value( USD million)
Nation Exchange 2005 2004 2005 2004
India National Stock Exchange 1 1 1 1
Russia RTS Stock Exchange 2 2 2 2
South Africa Johannesburg Stock Exchange 3 5 6 8
Spain BME Spanish Exchange 4 4 5 4
United Kingdom Euronext Liffe 5 3 3 3
Italy Borsa llaliana 6 7 4 5
Sweden and Finland  OMX 7 6 NA NA
Greek Athens Stock Exchange 8 8 9 7
Hungary Budapest Stock Exchange 9 9 7 6
Australia Australian Stock Exchange 10 10 8 9

Note: NA means “Not Available”.
Sources: World Federation of Exchanges ( http://vwesld-exchanges.org/WFE/home.Asp )
RTS Stock Exchangéhftp://www.rts.ru/?tid=541)

Table 2

A comparison of Badla and Futures

Badla Futures
¢ Expiration date unclear ¢ Expiration date known

¢ Spot market and different expiration dates pwe Spot market and different expiration dates|all

mixed up trade distinct from each other.
¢ |dentity of counterparty often known ¢ Clearing corporation. is counterparty
¢ Counterparty risk present ¢+ No counterparty risk
¢ Badla financing is additional source of risk | ¢« No additional risk.

] . ) ) | ¢ Financing cost at close to riskless thankg to
¢ Badla financing contains default-risk premiun
counterparty guarantee

¢ Asymmetry between long and short ¢ Long and short are symmetric

¢ Position can break down if borrowing / lendih@ You can hold till expiration date for sure, if ygu

proves infeasible want to

Sources: National Stock Exchange of India Limitti#/www.nseindia.com)
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Table 3

The dates and observations for the ten stocks in anal Stock Exchange of India

Name(Symbol) Data period Banned date Introductete d Badla period  Transition period Introduction period Total observations
ACC 1999/04/01~2005/05/31 2001/07/03 2001/11/09 567 90 895 1552
BANKINDIA 1999/04/01~2005/05/31 2001/07/02 2003/28/ 567 540 445 1552
ICICIBANK 1999/04/01~2005/05/31 2001/07/02 20038m/ 567 396 589 1552
INFOSYSTCH 1999/04/01~2005/05/3} 2001/07/0p 2000a1 567 90 895 1552
IPCL 1999/04/01~2005/05/31 2001/07/03 2003/01/31] 7 56 396 589 1552
ONGC 1999/04/01~2005/05/31 2001/07/02% 2003/01/31 7 56 396 589 1552
RELIANCE 1999/04/01~2005/05/31 2001/07/03 2001/21/0 567 90 895 1552
SATYAMCOMP | 1999/04/01~2005/05/3 2001/07/07 2001/11/09 567 90 895 1552
SBIN 1999/04/01~2005/05/31 2001/07/03 2001/11/09 7 56 90 895 1552
SYNDIBANK 1999/12/27~2005/05/31 2001/07/02 2003/ 379 560 425 1364
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Average trading volume for the sub-set of all sampis

Table 4

Name(Symbol)
ACC
BANKINDIA
ICICIBANK
INFOSYSTCH
IPCL
ONGC
RELIANCE
SATYAMCOMP
SBIN
SYNDIBANK

Average Trading Volume (million shares)

Badla period
2.93
0.147
0.177

0.373.

0.634
0.03413
7.04
7.0§
2.9
0.179

Transition periq
1.49
0.6871
0.359
0.623
0.8671
0.24d
3.28
9.30
0.293
0.821

Bost-introduction perid
1.70
2.29
1.24

0.785
1.55
1.36
4.97

11.2
2.73
1.59

d

SSFs

3.74
5.06
1.89
0.73d
3.06
1.71
5.94
10.5
4.69
5.73
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Table 5

Mean and variance for the sub-set of all samples

Name(Symbol)
ACC
BANKINDIA
ICICIBANK
INFOSYSTCH
IPCL
ONGC
RELIANCE
SATYAMCOMP
SBIN
SYNDIBANK

Badla period
Mean Variance
-0.004207 0.011106
-0.000568 0.000103
0.002753 0.001840
0.000488 0.002514
-0.001323 0.001352
0.000475 0.001005
0.001823 0.000873
-0.004059 0.007481
0.0000838 0.000910
-0.000956 0.000634

Return series

Transition period

Mean
0.000724
0.002390
0.000405
-0.00297p
0.001514
0.00222¢
-0.00384%
-0.00163]
-0.00089¢
0.001965

Variance

0.000948

0.00068

0.00089p

0.002794

0.001013

0.00074
0.00090

0.002344

0.000571
0.00069

7
8

3
D

Post-intr
Mean
0.0010

a.ee7
Q&
oo@r71
0.0010
0.000
(8030
0.0012

0.0013510.000477

Q3B

oductpmriod
Varianc
51 .000440
0.001247
0.001156
0.002784
[L3 0.00107
D4 000881
0.000380
b6 (0:$30)0Y)

0.000477

D
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Table 6

Estimates from the variance equation for differentperiods o’ =a + ge 2, + o 2,

Name(Symbol)
ACC
BANKINDIA
ICICIBANK
INFOSYSTCH
IPCL
ONGC
RELIANCE
SATYAMCOMP
SBIN

SYNDIBANK

B
coefficient
1.964630*
0.179481*
0.128056*
0.141587*
0.169268*
0.078606*
0.155834*
1.469144*
0.057002*

-0.023637*

Badla period
P-value | coefficient
0.0000 | 0.643378*
0.0000 | 0.686944*
0.0000 | 0.838671*
0.0000 | 0.885042*
0.0003 | 0.528959*
0.0007 | 0.878833*
0.0000 | 0.778341*
0.0000 | -0.000826
0.0027 | 0.909136*
0.0000 | 1.002670*

P-value

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.92270

0.0000

0.0000

coefficient

0.273351*

0.192381*

0.268567*

0.333620

0.628610*

0.334099*

0.697527*

0.253519*

0.434712*

0.243152*

B

Transition period

P-value

0.0201

0.0000

0.0000

0.0600

0.0000

0.0000

0.0020

0.0296

0.0350

0.0000

coefficient

0.549412*

0.788373*

0.534840*

0.668191*

0.639870*

0.619579*

0.348854*

-0.775888*

0.499154

0.792219*

P-value

0.0001

0.0000

0.0016

0.0000

0.0000

0.0000

0.0085

0.0002

0.1405

0.0000

coefficient

0.100668*

0.340856*

0.185951*

-0.002321

0.247162*

0.125547*

0.239802*

0.102397*

0.096547*

0.305393*

B

Post-introduction period

P-value

0.0000

0.0000

0.0000

0.4814

0.0000

0.0000

0.0000

0.0000

0.0000

0.0001

coefficient

0.873798*

0.105813

0.379935*

0.595677

0.676173*

0.867042*

0.409531*

0.855541*

0.882723*

0.527634*

y

P-value

0.0000

0.3138

0.0016

0.4023

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Notes: Figures marked with* are expected statibjicggnificant at the 5% level.
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Table 7

The statistict for g and y

Periods(Pre/Post) B y
Badla period / Transition period 0.293884 1.456725%
Transition period /Post-introduction period| 3.0049* -0.90514
Badla period / Post-introduction period 1.167471 0.79011

Notes: 1. Figures marked with** are statisticaligrsficant at the 5% level
(t (18) =1.734).
2. Figures marked with* are statisticallyrsfgcant at the 10% level

(t (18) =1.330).

3.tD — (Xpre _xpost) _(:upre _:upost) , ﬂ and

J (Npe =DG2. +(N s -DF%.) 1 1

1 post |] + )
npre + npOSt - npre npOSt

y are calculated by the equation above.
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Table 8

GMM estimation results for the Modified Mixture of Distributions Hypothesis in the stock

Rt||t - N(r_’lt)

market

V|I, ~ cPolv, +v,1,)

Panel A: Badla Period

- = = 2
Name(Symbol) 7 Ef122] | E[i122] Var|l] el -1 c v, v, X
ACC -0.001592* | 0.039022* | 0.008724* | 0.014014* | 0.013535* | 0.207029* | 0.320638* | 3.186385* | 0.287780* | 41.8064
(0.0005) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) | (4.41E-09)
BANKINDIA 0.001064 | 0.030905* | 0.000813* | 0.000668* | 1.45E-05* | 0.001537* | 1.035083* | 2.142224* | 1.115021* 71.8928
(0.1142) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) | (1.66E-15)
ICICIBANK -0.001213* | 0.025736* | 0.015376* | 0.003567* | 0.089716* | -1.929618 | 0.062411* | 14.57650* | 7.790382* | 44.4642
(0.3354) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0000) (0.0000) (0.0000) | (1.20E-09)
INFOSYSTCH 0.001062* | 0.033124* | 0.001981* | 0.001187* | 7.49E-05* | -0.010107* | 0.199993* | 4.816366* | 0.768991* 28.0884
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) | (3.61E-06)
IPCL 0.036236* | 0.008673* | 0.095990* | 0.010695* | 0.248951* | 0.548896* | 0.699245* | 4.526568* | 1.333026* 97.8508
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0000) (0.0000) (0.0000) (0.0000)
ONGC 0.002697* | 0.018982* | 0.001120* | 0.005644* | 3.51E-05* | -0.047957* | 0.688592* | 2.831203* | 1.278290* 60.3611
(0.0153) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0000) (0.0000) (0.0000) | (4.92E-13)
RELIANCE 0.003912* | 0.021297* | 0.000831* | 0.001864* | 1.18E-05* | -1.009971* | 0.280444* | 2.756659* | 1.296476* | 43.3684
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) | (2.05E-09)
SATYAMCOMP -0.000538 | 0.050477* | 0.004340* | 0.001234* | 0.000839* | 1.369401 | 0.152945* | 6.063425* | 0.231143* 14.5259
(0.7689) (0.0000) (0.0000) (0.0101) (0.0000) (0.0713) (0.0002) (0.0003) (0.0000) (0.0022)
SBIN 0.002864* | 0.021774* | 0.000915* | 0.001923* | 1.37E-05* | -0.001321* | 0.750627* | 1.262252* | 0.431119* | 48.5907
(0.0011) (0.0000) (0.0000) (0.0000) (0.0000) (0.1104) (0.0000) (0.0000) (0.0000) | (1.59E-10)
SYNDIBANK 0.001374* | 0.018856* | 0.063650* | 0.000320* | 0.217120* | 0.578786* | 0.414327* | 6.071716* | 0.933592* | 38.57719
(0.0019) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) | (2.13E-08)
Notes: 1. Figures in parentheses are p-valuesgdrds marked with* are statistically significattlae 5% level.
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Table 8 (continued)
GMM estimation results for the Modified Mixture of Distributions Hypothesis in the stock
market

R|l, ~ N(F,1,)

V/[I, ~cPolv, +vil,)

Panel B: Transition Period

Name(Symbol)

ACC

BANKINDIA

ICICIBANK

INFOSYSTCH

IPCL

ONGC

RELIANCE

SATYAMCOMP

SBIN

SYNDIBANK

F
0.004072*
(0.0000)

0.009393*
(0.000)

0.003114
(0.0000)

0.00967
(0.3892)

0.004628*
(0.0000)

0.001749*
(0.0001)

-0.001508
(0.4082)

-0.001458
(0.4702)

-0.000717
(0.6116)

0.006406*
(0.0000)

E|132]
0.024523*
(0.0000)

0.016573*
(0.0000)

0.021694*
(0.0000)

0.038057*
(0.0000)

0.014303*
(0.0000)

0.008420*
(0.0000)

0.019341*
(0.0000)

0.044363*
(0.0000)

0.018536*
(0.0000)

0.012634*
(0.0000)

0.001015*
(0.0000)

0.001183*
(0.0000)

0.000758*
(0.0000)

0.002525*
(0.0000)

0.001478*
(0.0000)

0.000481*
(0.0000)

0.001136*
(0.0000)

0.004371*
(0.0000)

0.000442*
(0.0000)

0.000628*
(0.0000)

Ell t3/ 2J
0.000885*
(0.0000)

0.001212*
(0.0000)

0.001324*
(0.0000)

0.000353*
(0.0005)

0.004636*
(0.0000)

0.012295*
(0.0000)

0.001807*
(0.0000)

0.000354*
(0.0000)

6.14E-06*
(0.0000)

0.002558*
(0.0000)

Var[l ]
5.40E-06*
(0.0000)

0.000128
(0.0000)

3.65E-06*
(0.0000)

5.30E-05*
(0.0164)

5.54E-05*
(0.0000)

1.22E-05*
(0.0000)

2.07E-05*
(0.0000)

0.000672*
(0.0000)

1.60E-06*
(0.0000)

4.19E-05*
(0.0000)

el -if
-0.002479*
(0.0000)

-0.138266
(0.1715)

0.001556*
(0.0000)

-0.835511*
(0.0054)

-0.024045*
(0.0000)

-3.419863*
(0.0000)

-0.141056*
(0.0004)

-5.524579*
(0.0219)

-0.001977
(0.5701)

-3.340818*
(0.0064)

C

0.898338*
(0.0000)

0.600430*
(0.0000)

0.876317*
(0.0000)

0.046241*
(0.0000)

1.711381*
(0.0000)

2.183955*
(0.0000)

0.867647*
(0.0000)

0.043589*
(0.0000)

0.304075*
(0.0000)

0.730189*
(0.0000)

VO
1.215040*
(0.0000)

2.548302*
(0.0000)

1.842058*
(0.0000)

13.34545*
(0.0000)

1.100196*
(0.0000)

1.361508*
(0.0000)

1.247079*
(0.0000)

10.48082*
(0.0000)

1.222238*
(0.0000)

1.767846*
(0.0000)

Vl
0.398070*
(0.0000)

0.184146*
(0.0000)

0.952552*
(0.0022)

1.123446*
(0.0404)

0.794438*
(0.0000)

0.401871*
(0.0000)

0.552446*
(0.0000)

0.375933*
(0.0000)

0.152006*
(0.0000)

1.404882*
(0.0000)

2

Xz

26.0009
(9.53E-06)

45.3718
(7.71E10)

27.1150
(5.56E-06)

15.3577
(0.0015)

35.2349
(1.08E-07)

27.2391
(5.24E-06)

20.2315
(0.0001)

16.1010
(0.0010)

19.6905
(0.0001)

50.8546
(5.23E-11)

Notes: (1. Figures in parentheses are p-values. 2. Fignegked with* are statistically significant at thé3evel.
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Table 8 (continued)
GMM estimation results for the Modified Mixture of Distributions Hypothesis in the stock

market
RIl, =N 1) VI, ~cPolv, +vl,)
Panel C: Post-introduction Period
B _ = 2

Name(Symbol) r E[l}’ZJ i E[l f’ZJ var[l,| E[lt -1 ]3 C v, A X5
ACC 0.001967* | 0.017138* | 0.000438* | 0.000326* | 2.63E-06 | -0.002291* | 0.637790* | 1.573160* | 0.305933* 73.6371

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) | (6.66E-16)
BANKINDIA 0.004069* | 0.028063* | 0.001198* | 0.000490* | 7.57E-06* | -0.000598 | 0.435931 | 2.384723* | 0.358017* 29.8927

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.4180) (0.8998) (0.0000) (0.0000) | (1.45E-06)
ICICIBANK 0.002856* | 0.016562* | 0.000589* | 0.002801* | 6.29E-06* | -1.641680* | 0.459543* | 2.959347* | 0.694628* 57.7755

(0.0006) (0.0000) (0.0000) (0.0000) (0.0000) (0.0180) (0.0000) (0.0000) (0.0000) | (1.75E-12)
INFOSYSTCH -0.000625* | 0.021979* | 0.002044* | 0.001946* | 0.000822* | -3.340460* | 0.163887* | 7.146080* | 1.238382* 91.4303

(0.0371) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
IPCL 0.001635* | 0.020472* | 0.000828* | 0.000800* | 1.97E-06* | -5.358865* | 0.498361* | 2.733242* | 1.603156* 39.1058

(0.0098) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) | (1.64E-08)
ONGC 0.002316* | 0.016835* | 0.000557* | 0.000489* | 6.60E-06* | 0.004021* | 0.520510* | 1.728377* | 0.319004* 26.5883

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0178) (0.0000) (0.0000) (0.0000) | (7.18E-06)
RELIANCE 0.000718* | 0.016760* | 0.000363* | 0.001047* | 1.49E-06* | -17.73810* | 0.246836* | 4.877825* | 0.837291* | 48.5349

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0280) (0.0000) (0.0000) (0.0000) | (1.63E-10)
SATYAMCOMP 0.001474* | 0.018914* | 0.000575* | 5.74E-06 | 0.117507* | -37.69105 | 0.117507* | 7.666782* | 0.071935 38.1341

(0.0000) (0.0000) (0.0000) (0.0555) (0.0028) (0.8915) (0.0000) (0.0000) (0.7951) | (2.64E-08)
SBIN 0.001261* | 0.009905* | 0.000541* | 0.004066* | 1.33E-05* | -5.516946* | 0.694638* | 1.889432* | 1.650482* 72.2926

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) | (5.39E-12)
SYNDIBANK 0.003215* | 0.013094* | 0.001330* | 0.005393* | 8.07E-05* | -0.849271* | 0.753582* | 1.924355* | 1.075279* 38.4527

(0.0092) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) | (2.26E-08)
Notes: 1.Figures in parentheses are p-values. 2. Figurekathavith* are statistically significant at the 5&veél.
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Table 9
GMM estimation results for the Modified Mixture of Distributions Hypothesis
in the single stock futures market

Rt||t - N(F,|t)

VI, ~cPolv, +v,1,)

Single Stock Futures Period

Name(Symbol)

ACC
BANKINDIA
ICICIBANK
INFOSYSTCH
IPCL

ONGC
RELIANCE
SATYAMCOMP
SBIN

SYNDIBANK

.
0.001630*
(0.0011)

0.002161*
(0.0000)

0.003236*
(0.0000)

0.000605
(0.3357)

0.000432
(0.5817)

0.002221*
(0.0011)

0.001585*
(0.0078)

0.001379*
(0.0380)

0.002482*
(0.0000)

0.002396*
(0.0408)

el
0.017802*
(0.0000)

0.027284*
(0.0000)

0.015281*
(0.0000)

0.019043*
(0.0000)

0.021375*
(0.0000)

0.017405*
(0.0000)

0.016872*
(0.0000)

0.023687*
(0.0000)

0.016110*
(0.0000)

0.016394*
(0.0000)

0.000411*
(0.0000)

0.001086*
(0.0000)

0.000470*
(0.0000)

0.001507*
(0.0000)

0.000788*
(0.0000)

0.000493*
(0.0000)

0.000330*
(0.0000)

0.000656*
(0.0000)

0.000420*
(0.0000)

0.001168*
(0.0000)

E|_| t3/ 2J
7.70E-05*
(0.0000)

0.000389*
(0.0000)

0.000692*
(0.0052)

0.001079*
(0.0000)

0.000272*
(0.0000)

0.000193*
(0.0000)

4.80E-05*
(0.0000)

0.000273*
(0.0000)

0.000440%
(0.0000)

0.004355*
(0.0000)

Var[l ]
7.67E-07
(0.0000)

5.14E-06*
(0.0007)

6.65E-06*
(0.0000)

0.000451*
(0.0000)

6.39E-06*
(0.0000)

2.67E-06*
(0.0000)

6.64E-07*
(0.0000)

7.32E-06*
(0.0000)

3.78E-06*
(0.0000)

5.41E-05*
(0.0000)

el -1
-0.001468*
(0.0000)

-0.013347*
(0.0006)

0.005892*
(0.0000)

-0.019770*
(0.0002)

-0.008237*
(0.0000)

0.003973
(0.2288)

-0.007064*
(0.0065)

-21.12903*
(0.0000)

-0.000413
(0.3213)

0.025257
(0.4546)

C
0.321174*
(0.0000)

0.485960*
(0.0000)

0.838800*
(0.0000)

0.704313*
(0.0000)

0.435198*
(0.0000)

0.396771*
(0.0000)

0.258966*
(0.0000)

0.119515*
(0.0000)

0.534376*
(0.0000)

0.627285*
(0.0000)

VO
3.101524*
(0.0000)

1.960000*
(0.0000)

1.234298*
(0.0000)

1.414369*
(0.0000)

2.344855*
(0.0000)

2.668987*
(0.0000)

3.832133*
(0.0000)

8.346382*
(0.0000)

1.719873*
(0.0000)

1.959348*
(0.0000)

Vl
0.244890*
(0.0000)

0.282725*
(0.0000)

0.316297*
(0.0000)

0.151339*
(0.0000)

0.243088*
(0.0000)

0.247848*
(0.0000)

0.186673*
(0.0000)

2.253586*
(0.0000)

0.396774*
(0.0000)

0.127373*
(0.0417)

2

X3

47.6205
(2.56E-10)

25.6178
(1.14E-05)

48.7685
(1.46E-10)

69.3218
(5.99E-15)

35.7508
(8.45E-08)

24.8839
(1.63E-05)

31.3915
(7.03E-07)

67.1639
(1.73E-14)

34.8118
(1.33E-07)

24.6448
(1.83E-05)

Notes: 1. Figures in parentheses are p-values. 2. Fignegked with* are statistically significant at thé3evel.
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Table 10

The ratio of the noise to total volume for stocksrad single stock futures contracts

Name (Symbol)

ACC
BANKINDIA
ICICIBANK
INFOSYSTCH
IPCL

ONGC
RELIANCE
SATYAMCOMP
SBIN

SYNDIBANK

Vo

3.1863
2.1422
14.5765

4.0371

4.5265

2.8312

2.7566

6.0634

1.2622

6.0717

Badla Period

Vi

0.2877
1.1150
7.7903

1.5368

1.3330

1.2782

1.2964

0.2311

0.4311

0.9335

VO
VotV

0.9171
0.65768
0.6517
0.7247
0.7725
0.6889
0.6801
0.9632
0.7454

0.8667

Transition Period

Vo \A
1.2150¢ 0.3980
2.5483 0.1841
1.8420 0.9525
13.3494 1.1234
1.100} 0.7944
1.361% 0.4018
1.247( 0.5524
10.48( 0.3799
1.2221 0.1520
1.7678 1.4048

VO
VotV

0.75

0.9326

0.6591L

0.9223

0.58

0.77

0.69

036

0.88

0.557

Vo

B2 3157
2.3847
2.95
7.1460
D6 37
D1 8B.71
B0 4.8778
b 7.6667
D3 94 89

2 1.9243

3

Vi

0.3059

0.358
0.69
1.2387
1.6031
0.3190
0.8372
0.0719
1.6504

1.0752

Post-Introduction Reriod

VO
VotV

0.8371

46 8098.

0.852

0.6303

0.8441

0.8534

0.9907

0.5337

0.6415

D 0.864

D4

B

3.1015

1.94

1.2342

1.414

2.3448

2.6689

3.832]

8.3463

1.7198

1.9593

SSFs
Vi vo\fiv1
0.244% 0.924
00 2820. 0.8739
0.3162 0.7960
|3 0.1913 903a.
0.2430 0.904
0.247% 0.9149
0.186p 0.95]
2.253H 0.78
0.3967 0.812
0.1273 0.9384

(3
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Figure 1

Average trading volume for the sub-set of all sampis
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