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Abstract

With a view to analyzing the weak form of efficiency in futures market in
India, considering index futures contracts on Nifty and also individual
stock futures contracts in the present study, data on closing prices for the
period of nine years (i.e., 1st April, 2003 to 31st March 2012) have been
examined by applying auto correlation test, run test along with the
stationarity test.
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l. I ntroduction

According to Fama(1970), therearethreedifferent formsof pricing efficiency of themarket,
namely, (a) weak-form of efficiency, (b) semi-strong-form of efficiency, and (c) strong-form
of efficiency. In case of weak-form of efficiency all historical price and trading volume
information arereflected in the current stock pricesand the historical price changes cannot
be used to predict future price movementsin any meaningful way if successive stock price
changesareindependent of oneanather. Semi-srong-form of efficiency assertsthat dl publicly
availableinformationin repect of economy, companies, indudtries, etc., dongwithinformation
about past market behaviour arefully impounded in prices. Strong-form of efficiency suggests
that securitiespricesreflect dl relevant informationi.e., insider information a ong with the
publicly availableinformation and hitorica information.

Thereexistsavast literaturein thefield of weak-form of efficiency of stock marketsinthe
western devel oped countries and the notabl e contributorsare Kendal (1953), Cootner (1964),
Samuelson (1965), Fama (1965, ’ 70,91, 98), Granger and Morgenstern (1963), Cooper
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(1982), DeBondt and Thaler (1985), Lo and Mackinlay (1988), Famaand French (1988),
Poterbaand Summers (1988), Panas (1990), Lehman (1990), Malkeil (1990), Frennberg
and Hansson (1993), Blasco et al. (1997), Narayan and Smyth (2006), Chen and Shen’s
(2009), etc.

Empirica evidence onthewesk form of efficiency of dl these studiesindicates mixed results.
Inthe national context, probably the pioneer work on random walk hypothesiswas of Rao
and Mukherjee (1971). Other notable Indian scholarsin thisfield are Sharmaand Kennedy
(2977), Kulkarni (1978), Barua (1981), Gupta (1985). Barua and Raghunathan (1986),
Choudhary (1991), Ranganathan and Subramanian (1993), Belgaumi (1995), Poshakwale
(1996), Bhaumik (1997), Kumar (1999), Samanta (2004), Nath and Dalvi (2005), Dhankar
and Chakraborty (2005), Cooray and Wickramasinghe (2005), Ahmad et a.(2006), Padhan
(2009), Hiremath and Kamiah (2010) etc. Most of these studies have observed that the
Indian stock market isweakly efficient in pricing sharesover different periods.

Thiswesk form of efficiency isapplicableto stock futures market also. Theefficiency of the
stock futuresmarket can be examined on the basis of nature of movement of futures prices of
index futuresor stock futures. A handful of sudieshaveaso satisticaly tested theweak-form
of efficiency inthefuturesmarkets. But these studiesaremostly related to futures contractson
commodities[ Stevenson and Bear (1977), Bird (1985), Elam et al. (1988), etc.], currencies
[Harpaz et a. (1990), Lai etd. (1991), etc.], treasury bonds|[Klemkosky and Lesser (1985)],
metals[ Gross (1988), Chowdhury (1991), etc.] and so on and so forth. However, to the
best of theauthors knowledge, thereareonly afew studies| Saunderset d. (1988), Goldenberg
(1989), Chattopadhyay et al. (2003, ’ 05), etc.] which have examined efficiency in futures
segment of stock market and the aforesaid studies also produce mixed results.

Inthisbackground, weliketo test the weak-form efficiency in the Indian stock futures market
during anineyear period starting from 2003-04 to 2011-2012. Apart from this prologuethe
study has been structured asfollows: Section 11 and Section 111 explain the database and
methodol ogy of the study, Section |V enumeratesthe andysisof the dataand SectionV sums
up thefindingsof the study.
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. Database

With aview to analyzing thewesk form of efficiency in futuresmarket in India, index futures
contractson Nifty and also individual stock futures contracts have been considered inthe
present study. Initialy, futures contracts datawere avail able on thirty stocksin NSE. From
these thirty futures contractsten stock futures contracts (namely, BPCL, CIPLA, Guj.Ambuja
Cement, Hero Honda, Infosystech., ONGC, Polaris, Ranbaxy, SBI, and Wipro) have been
selected randomly for the purpose of our study. For all these sel ected ten stocks and nifty
index, we have collected the dataon closing pricesintheir threetypes (i.e., onemonth, two
month and three month) of the sel ected twenty two stock futuresaswell asthedataon closing
Nifty index from the website, http://nseindia.com during the period of nineyears (i.e., 1%
April, 2003 to 31% March 2012).

[1l.  Methodology

Inour study, we have examined thewesk form of pricing efficiency inthe Indian stock futures
market by applying auto correlation test, runtest aong with the stationarity test. All these
testsare explained below:

Autocorrelation Test

Autocorrelation coefficient providesameasure of relationship between the value of random
variableintime (t) anditsvalueink period earlier or later (for any lagged or lead val ue of K).
Todeterminewhether an autocorrel ation coefficient of order K issignificantly different from
zero, t test isapplied. On thebasisof the estimated coefficients of auto correlation, uniform
and consistent result may not be derived. To overcomethisproblem, Hull’ sQ statistic (2002,
Pp. 381-382) has been applied which approximately follows 7 distribution with p degree of
freedom.

Run Tes

Besidethisauto-correl ation test, the randomness of the occurrence of samplemembersina
seriesistested by Run Test. To examinethe randomness of agiven serieson futuresprices,
total number of runs(r), number of positive price changes of futures prices(n,) and number of
negatives price changes of futures prices (n,) have been counted. After getting thisinforma-
tion, the mean value of runs () and the standard error (s ) of runs(s ) arecalculated. The
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appropriatetest statistic for runsunder H_ (whichimpliesrandomnessintheseries)isR = (r
—H ) /'s, which approximately followsZ distribution.

Stationarity Test
In order to examinetheweak form of pricing efficiency inthe Indian stock futures

market, augmented Dickey and Fuller test of theform ? yr=p+? yra + 5 a2y +?2t+a

has been applied asit constructs a parametric correction for higher orJda correlation by
assuming that they seriesfollowsan AR (p) processand adding p lagged differenceterms of
the dependent variabley to theright hand side of thetest regression [Eviews4 User’ sGuide
(2002), P. 334]

V. Data Analysisand Results
Results of Autocorrelation Test and Test of Q Statistic

Theautocorrel ation test has been applied on the series of daly return [(i.e, R =1 (P,/P,)]
of nifty index aswell as selected stock futures contractsto examine theweak form of market
efficiency in Indian stock futures market. The autocorrel ation coefficients have been com-
puted on the basis of the original seriesof daily returnsof al the selected futures contracts(in
their all types) along with their each of 15 lagged serieslike an earlier study [ Chattopadhyay
et. d (2003)]. The estimated val ues of the autocorrel ation coefficientsare presented in Tablel.

From Table 1 we seethat the values of autocorrel ation coefficient of daily return of Nifty
futuresare statistically significant at three period lag and ten period lag for one-month con-
tract; at eight period lag and thirteen period | ag for two month contract; and at nine period lag
and thirteen period lag for three month contract. All other values of auto-correlation coeffi-
cient of daily return of Nifty futuresare statisticaly insgnificant. Thevauesof theauto-corre-
lation coefficient for al the selected stock futurescontractsare statistically significant at maxi-
mum three different lag periodsout of 15 lag periodsin dl their near-month, middie-month
and far-month types. On an average, the estimated coefficientsof serid correlaion aresatis-
ticaly insggnificant at twelveto fourteen different lag periods out of fifteen lag periodsfor al
the selected stock futures contracts. So from these results, it cannot be concluded with
confidence whether the Indian stock futures market isefficient or not initsweak form.
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Table 2: Estimated Valuesof Hull’sQ Statistict Based on Computed
Autocor relation Coefficients of Nifty Futuresand Selected Stock Futures Contracts

Futures Hull’s
Contracton | TYPeOf Contract Statis C(SHY Results’
One month 23.32573*** Inefficient
NIFTY Two month 25.47863** Inefficient
Three month 21.68666 Efficient
One month 36.0668* Inefficient
BPCL Two month 42.00958* Inefficient
Three month 25.70876** Inefficient
One month 11.3767 Efficient
CIPLA Two month 45.6138* Inefficient
Three month 2.996421 Efficient
One month 18.859 Efficient
GUJAMBCEM Two month 19.74206 Efficient
Three month 0.588603 Efficient
One month 24.80005* ** Inefficient
HEROHONDA Two month 57.80719* Inefficient
Three month 11.17097 Efficient
One month 26.048626* * Inefficient
INFOSYSTCH Two month 16.456101 Efficient
Three month 24.574296*** Inefficient
One month 24.07527*** Inefficient
ONGC Two month 11.41906 Efficient
Three month 13.62039 Efficient
One month 38.90636* Inefficient
POLARIS Two month 41.14244* Inefficient
Three month 11.83222 Efficient
One month 23.17418*** Inefficient
RANBAXY Two month 9.649997 Efficient
Three month 12.36665 Efficient
One month 19.24518 Efficient
SBIN Two month 14.9703 Efficient
Three month 17.95179 Efficient
One month 48.30529* Inefficient
WIPRO Two month 13.55834 Efficient
Three month 23.744241*** Inefficient

Notes: * Q, = n S wr? where w= (n-2)/(n+j), r; denotes jth order autocorrelation
coefficient, j=1

[ 26 ] Vidyasagar University Journal of Commerce



Das

nisthe number of observations, pisthetotal length of lag, Q, follows 7 distribution with 15 degrees
of freedom; *impliessignificant at 1 % Level, **implies significant at 5 % Level, ***implies significant
at 10 % Level, * Sgnificant (insignificant) value of Q_ implies that the estimated autocorrelation
coefficients of different orders are jointly significant (insignificant) and hence price inefficiency (effi-

ciency) in the futures market is established.

In order to get conclusive resultswe have employed Hull’ s Q Statistic asameasure of weak
form of market efficiency. Thevauesof Hull’ sQ Statistic have been estimated on the basis of
the earlier estimated val ues of the autocorrd ation coefficients. The estimated valuesof Hull's
Q Statistic are presented in Table 2. From Table 2 we seethat Hull’ s Q test rgjectsthejoint
null hypothesisof zero autocorrd ation for Nifty-one month and two-month futures contracts.
But we cannot reject thisnull hypothesisfor Nifty three-month futures contract. Itisalso
observed that the computed values of Q statistic are tatistically significant (i.e., thergection
of efficient market hypothesis) for 6 one-month stock futures contracts (namely, stock futures
on Hero Honda, Infosys Tech, ONGC, Polaris, Ranbaxy, and Wipro) out of selected 10
stock futures contracts during the study period. For two-month stock futures contractsthe
caculated valuesof Q statistic are statistically significant for 4 companies(viz., BPCL, Cipla,
Hero Honda, Polaris,) out of selected 10 companies. But so far asthe three-month stock
futures are concerned, the computed values of Q Statistic are Satistically significant only for
three companies(e.g., BPCL, Infosys Tech., and Wipro). However, the estimated val ues of
Hull’sQ satigtic are statigticadly insgnificant (that establishes efficient market hypothesis) only
for two stock futures contracts (namely, Gujrat Ambujaand SBIN) inadl their threetypes. So
except these two stock futures contracts, the estimated values of Hull’ sQ Statistic are statis-
tically significant for the other eight selected stock futures contractsat least in one of their
three types. Based on the above results, we cannot definitely conclude that Indian stock
futuresmarket inal itssegmentsisinefficient initsweak form.

Results of Run Test

Therunshave been computed on the basis of negative and positive vaues of thefirst differ-
ences of thefuturesprices(i.e., ? F, = F, - F, ). The computed values of run-test are pre-
sentedin Table 3.

From Table 3 we observe that the estimated values of runsfor Nifty futures contractsare
statistically significant at 1% level for al their threetypes (i.e., one month, two month and
three month contracts). The observed values of runsfor one month stock futures contracts
aredatigticaly sgnificant for two companies (namely, Infosys Tech, and Wipro) andtheseare
statistically insignificant for all other eight stock futures contracts. So far asthetwo months
futures contracts are concerned, the estimated values of runsare statistically significant for
one company (viz., Infosys Tech) out of ten companies. The values of run test for all the
selected stock futures contractsin case of far month arestatistically sgnificant at 1%|leve. So
theresultsof run test on the Indian stock futuresmarket efficiency remaininconclusive,
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Table 3: Computed RunsDaily FuturesPriceof Nifty Futures
and Selected Stock FuturesContracts

CanL;trl;rcfson Type of Contract Runs Valsligt?;:;est Results®
One month 406 -2.68243108* Inefficient

NIFTY Two month 498 -2.911565649* Inefficient
Three month 498 -2.929323378* Inefficient

One month 552 -1.037802075 Efficient

BPCL Two month 552 -0.712273993 Efficient
Three month 117 -3.140174602* Inefficient

One month 583 -2.31759314 Inefficient

CIPLA Two month 581 -1.770362348 Efficient
Three month 567 -6.116832136* Inefficient

One month 551 1.204767736 Efficient

GUJAMBCEM Two month 534 0.525398075 Efficient
Three month 135 -3.136626194* Inefficient

One month 668 0.960532237 Efficient

HEROHONDA Two month 633 -0.313348918 Efficient
Three month 115 -4.178998195* Inefficient

One month 569 -2.556826377** Inefficient

INFOSY STCH Two month 573 -2.292681351** Inefficient
Three month 593 -5.997099488* Inefficient

One month 623 -0.229322745 Efficient

ONGC Two month 606 -1.159353383 Efficient
Three month 271 -5.11724554* Inefficient

One month 600 -1.454805267 Efficient

POLARIS Two month 634 0.375309313 Efficient
Three month 169 -3.395505733* Inefficient

One month 626 -0.114258237 Efficient

RANBAXY Two month 604 -1.310879734 Efficient
Three month 255 -5.426006237* Inefficient

One month 638 0.728384176 Efficient

SBIN Two month 628 0.197474539 Efficient
Three month 263 -4.17041035* Inefficient

One month 875 -9.104541086* Inefficient

WIPRO Two month 643 0.813923226 Efficient
Three month 233 -4.676827993* Inefficient

Notes. *impliessignificant at 1% Level, **impliessignificant at 5% Level (onthebasisof
both-tailed test), * Significant (insignificant) value of test statisticimpliesthat the estimated
runsaresgnificant (inggnificant) and hence priceinefficiency (efficiency) inthefuturesmarket
isestablished.
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Results of Stationarity Test

In our study, we have applied al thethree ADF equationsto examine the stationarity
of thereturn seriesof stated futures contracts. However, it isfound that theresultsareinvari-
ant to themodel specification except minor differencesin ADF Values. Inall the casesthe
calculated values of adjusted R square are high in case of equation (3). Therefore, only the
resultsof ADF test based on equation (3) are presentedin Table 4.

FromTable4 itisseenthat dl theadjusted R square are statistically significant at 1%
level. Sothe selected equation for the ADF test givesusoveral good fit. We a so observethat
al theegtimated coefficients(?) for ADF test arestatistically sgnificant at 1%leve. Itimplies
that the null hypothesis of the existence of unit root isrejected in al the cases. From these
observed resultsit can be concluded that the daily return seriesof the selected stock futures
and index futures contractsare stationary. Therefore, based on ADF testson return serieswe
caninfer that thefuturesmarket in Indiaisefficient initsweak form.

Table4: Resultsof Stationarity Test on Return Seriesof FuturesPricefor the Period
2003-04t0 2011-12

Futures Typeof o+ ADF Tedt Adj R F bw
Contract on Contract Statigtic’ Statigic | Statidic
Oremonth | -1.0683% -16.34990 | 0495372* | 2056758 | 1.996283
NIFTY Twomorth | -1.04067% -1617612 | 0491949 | 202.8920 | 1.995753
Threenonth | -1.036568 -1612903 | 0491873* | 202.8305 | 1.996037
Ornemonth | -097498* -1521657 | 0474324* | 171.0857 | 1.992425
BRCL Twomorth | -1.31924* -1768935 | 0526302 | 2104332 | 1.975021
Threenonth | -1.16365¢ -1660118 | 0522854* | 207.5572 | 2.008075
Oremonth | -093930* -1564574 | 0484882* | 1961633 | 1.999952
CIRLA Twononth | -1.36061* -1824343 | 0541760 | 246.1228 | 1.997283
Threenonth | -1.06311*  -1623839 | 0505700 | 2131151 | 200024
Ornemonth | -1.03222¢ -14.76028 | 0506517 | 184.2145 | 1.999839

GUCJQ'\\A"B* Twomoth | -104607* -14.80686 | 0510759* | 187.3510 | 1999867
Threemonth | -102630* -1473574 | 0508260 | 1818432 | 1999065
Oremonth | -120047  -1808039 | 0496421* | 2136007 | 2008712
:&'\TSA Twomorth | -159928° -2000979 | 050045 | 3119271 | 1999910
Threenmorth | -119066° -1753556 | 0534118% | 2482546 | 1999918
Onemorih | -10846%¢ -1567352 | O50716° | 2102464 | 1999176
'N%YS Twomorth | -103823° 1567974 | 0508080 | 2109709 | 1999280

Threenonth | -104117% -1573017 | 0505435¢ | 2088025 | 1.999335
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Onemonth | -1.05402* -16.83279 | 0477460* | 191.3605 | 1.995495
ONGC Twomonth | -1.04963* -16.69907 | 0478988* | 1925292 | 1.995059

Threemonth | -121206*  -17.90725 | 051248* 220.0022 | 2.0022%4
Onemonth | -1.07381* -17.05495 | 0469487 | 185.3682 | 1.998670

POLARIS Twomonth | -1.07979*  -1479200 | 0.470214* | 132.0622 | 2.027037
Threemonth | -1.02662* -1553283 | 0.517329* | 224.2926 | 2.000789

Onemonth | -094611* -15.35148 | 0495102* | 205.4549 | 2.000108
RANBAXY | Twomonth | -098314* -15575%4 | 0505990 | 2145564 | 2.000145
Threemonth | -1.03507* -1577652 | 0.508330* | 216.5653 | 1.999808

Onemonth | -1.04436* -16.36939 | 0476967* | 190.9845 | 1.995892
SBIN Twomonth | -1.07088* -16.61298 | 0.489916* | 201.0958 | 1.997236
Threemonth | -1.18320*  -17.11597 | 0.517014* | 224.0113 | 2.000100

Onemonth | -1.06188* -16.08805 | 0524137 | 230.4674 | 1.998376
WIPRO Twomonth | -1.13284* -16.45564 | 0539461* | 245.0356 | 1.999845
Threemonth | -1.07113* -16.27689 | 0.505536* | 213.9981 | 1.999831

Notes: +? isestimated by fitting theequationintheform: ?y =p+7?y, +Sa?y_ +2+u,

=1
MacKinnon Critical vauefor rgection of hypothessof ADF Test is-3.9705, *impliessignifi-
cantat 1% Level.

V. Conclusion

Thus, we get conclusiveresult of futures market efficiency based on Sationarity test whilethe
results based on run test or autocorrel ation test remainsinconclusive. So we can conclude
that the Indian stock futures market isefficient initsweak form.

References
Ahmad, K.M., Ashraf, S., Ahmed, A (2006) “ Testing Weak Form Efficiency for Indian
Stock Market”, EPW, Vol. 7, pp. 49-56.

Barua, S. K (1981) “ Short-Run Price Behaviour of Securities: Some Evidenceof Indian
Capital Market”, Vikalpa. Vol. 6, pp. 93-100.

Barua, SK and Raghunathan, V (1986), “ Inefficiency of the Indian Capitd Market”, Vikal pa,
July-Sept.

Belgaumi, M.S(1995), “Efficiency of thelndian Stock Market: An Empirical Study”, Vikalpa,
April-dune.

[ 30 ] Vidyasagar University Journal of Commerce



Das

Bhaumik, S. K (1997), “ Stock Index Futuresin India: Doesthe Market Justify ItsUse?’,
EPW, Vol. 32. Pp. 2608-2611.

Blasco, N., Roi, C. D. and Santamari, R. (1997), “ The Random Walk Hypothesisin the
Spanish Stock Market: 1980-1992”, Journal of Business Finance and Accounting,
Vol. 24(5), pp. 667-683.

Bird, P. J. W. N (1985), “ Dependency and Efficiency in the London Terminal Markets”,
Journal of Futures Markets, Vol. 5, pp. 433-446.

Chattopadhyay, A and Das, A (2003), “ Pricing of Stock Index Optionsinindia: A test of
Joint Hypothesis’, Reasearch Bulletin, Vol. XXII1, pp.44-48.

Chen, Shyh-Wei, and Chung-Hua Shen (2009), “ The Random Walk Hypothesisrevisited:
Evidence from the 116 OECD Stock Prices’, Economics Bulletin, VVol. 29(1), pp. 296-
302.

Choudhary, S. K (1991), “Short-run Behaviour of Industrial Share Prices: An Empirical
Study of Returns, Volatility and Covariance Structure”, Prajnan, Vol. 20. pp. 99-113.

Chowdhury, A. R (1991), “FuturesMarket Efficiency: Evidencefrom Cointegration Test”,
Journal of Futures Markets, Vol. 11, pp. 577-589.

Cooper, J. C. B (1982), “World Stock Markets: Some Random Walk Tests”, Applied
Economics, Vol. 14. pp. 515-31.

Cooray, Arushaand Wickramasinghe, G. (2005), “ The Efficiency of Emerging Stock
Markets: Empirical Evidencefrom South Asian Region”, MPRA, Available Onlineat http:/
/mpra.ub.uni-muenchen.de/23626/1/MPRA _paper_23626.pdf

Cootner, P. H (1964), “ The Random Character of Stock Market Prices’, Mass. M.1.T.
Press.

DeBondt, W. F. M and Thaler, R. H (1985), “ Doesthe Stock Market Overreact?’, Journal
of Finance, Val. 40, pp. 793-805.

Dhankar, R. Sand Chakraborty, M (2005), “ Testing of Stock Price Behaviour in Indian
Markets: An Application of Variance Ratio Test and ARIMA Modelling”, ICFAI
Journal of Applied Finance, Vol. 11.

Elam, E. and Dixon, B. L (1988), “ Examining the Validity of a Test of Futures Market
Efficiency”, Journal of Futures Markets, Vol. 8, pp. 365-372.

Enders, W. (2008), Applied Econometric Time Series, Wiley India Pvt. Ltd, New Delhi.
Fama, E. F (1965), “The Behaviour of Stock Market Price’, Journal of Business,
January.

Fama, E. F. and French, K.R. (1988), “ Permanent and Temporary Components of Stock
Prices’, Journal of Political Economy, Vol. 96, pp. 246-273.

Vidyasagar University Journal of Commerce [ 31 ]



Tests of Market Efficiency in Indian Stock Futures Market

Fischer, D. E. and Jordan, R. J(2006), Security Anaysisand Portfolio Management, Pearson.
Frennberg, Pand Hansson, B (1993), “ Teeing the Random Walk Hypothesis on Swedish
Stock Prices: 1919-1990", Journal of Banking and Finance, Vol.17. pp. 175-91.
Goldenberg, D. H (1989), “Memory and Equilibrium Futures Prices’, Journal of Futures
Markets, Vol. 9, pp. 199-213.

Granger, C. W. J. and Morgenstern, O. (1963), “ Spectral Analysis of New York Stock
Market Prices’, Kyklos, Vol. 16, pp. 1-27.

Gross, M (1988), “A Semi-Strong Form Test of the Efficiency of the Aluminum and Copper
Markets at the LME”, Journal of Futures Markets, Vol. 8, pp. 67-77.

Gujarati, D. N. and Sangeeta (2007), Basic Econometrics, Tata McGraw-Hill.

Gupta, O. P (1985), Behaviour of Share Pricesin India: A Test of Market Efficiency,
National Publishing House, New Delhi.

Harpaz, G, Krull, S. and Y agil, J(1990), “ The Efficiency of theU. S. Dollar Index Futures
Market”, Journal of Futures Markets, Vol. 10, pp. 469-479.

Hiremsath, Gourishankar and Kamaiah, B. (2010), “ Some further evidence on the
Behaviour of Stock Returns in India’. International Journal of Economics and
Finance, Vol. 2(2), pp. 157-167.

Hull, J. C. (2009). Options, Futures, and Other Derivatives, Pearson, New Delhi.

Kenddl. M. (1953), “The Analysis of Economic Time Series’, Journal of the Royal
Satistical Society, Vol. 96, pp. 11-25.

Klemkosky, R. C. and Lesser, D. J(1985), “Anefficiency Analysis of the T-Bond Futures
Market”, Journal of Futures Markets, Vol. 5, pp. 607-620.

Kulkarni, N. S(1978), Share Price Behaviour inIndiac A Spectrd Analysisof Random Walk
Hypothesis, Shnkhya, Vol. 40, Series D, pp. 135-62.

Kumar, S.S(1999), “Further Evidenceon Wesk Form Efficiency in the Indian Stock
Market”, Paradigm, January - June.

La, K.S.andLai, M (1991), A Cointegration Test for Market Efficiency, Journal of Fu-
tures Markets, Vol. 11, pp. 567-575.

Lehman. B. (1990), Fads. Martingales and Market Efficiency, Quarterly Journal of Eco-
nomics, February.

Lo, A and MacKinlay, A (1988), “Stock Market Prices Do Not Follow Random Walk:
Evidence from a Simple Specification Test”, Review of Financial Studies, Vol. 1, pp.
41-66.

[ 32 ] Vidyasagar University Journal of Commerce



Das

Malkiel, B.G (1990), A Random Walk Down Wall Street, New York: W.W. Norton.
Narayana, A and Lakshmi,V (2001), Econometric Estimation of Systematic Risk of
S& P CNX Nifty - Constituents, NSE Research Paper No 3.

Nath, G. C and Dalvi, M (2005), Day-of-the-Week Effect and Market Efficiency: Evi-
dence from Indian Equity Market Using High Frequency Data of National Stock Ex-
change, The ICFAI Journal of Applied Finance, Vol.11.

Padhan, P. C. (2009), “ The Random Walk Hypothesis pertaining to Stock PricesinIndia: A
FirmLevel Andyss’, MIBESTransactions, Vol. 3(1), pp. 64-79.

Panas, E (1990), The Behaviour of Athens Stock Prices, Applied Economics, Val. 22. pp.
1715-27.

Poshakwale, S. (1996), “ Evidence on Weak Form Efficiency and Day of Week Effectinthe
Indian Stock Market”, Finance India, Vol. 10(3), pp. 605-616.

Poterba, J. M. and Summers, L. H. (1988), “Mean Reversionin Stock Prices. Evidenceand
Implications’, Journal of Financial Economics, Vol. 22(1), pp. 27-59.

Qi, M (1999), “Non-Linear Predictability of Stock Returns Using Financial and Economic
Variables’, Jounnal of Business and Economic Satistics, Vol.17, pp. 419-29.
Ranganathan, M and Subramanian, V (1993), Weak Form of Efficient Market Hypothesis: A
Spectral Analytic-Investigation, Vikalpa, Vol. 18, No. 2, April-June.

Rao, N.K and Mukherjee, K (1971), Random Walk Hypothesis - An Empirica Study,
Arthaniti, Vol. 14, Nos. 1and 2.

Samanta, G. P (2004), “Evolving Weak Form Informational Efficiency of Indian Stock
Market”, Journal of Quantitative Economics, New Series, 2.

Samuelson, P (1965), Proof that Properly Anticipatewd Prices Fluctuate Randomly, Indus-
trial Management Review, Val. 6, pp. 41-49.

Saunders, E. M. and Mahajan, A (1988), “ An Empirical Examination of Composite Stock
Index Futures Pricing”, Journal of Futures Markets, Vol. 8, pp. 210-228.

Sharma, J. L and Kennedy, R. E (1977), “A Comparative Analysisof Stock Price Behaviour
on the Bombay, London and New York Stock Exchanges’, Journal of Financial and
Quantitative Analysis, Vol. 12, pp. 391-413.

Stevenson, R. A. and Bear, R. M (1970), Commodity Futures: Trendsor Random Walks?,
Journal of Finance, Vol. 25(1), pp. 65-81.

Tinic, S. M. andWest, R. R (1979), Investing in Securities: An Efficient Markets A pproach,
Addison—Wesley, London.

Vidyasagar University Journal of Commerce [ 33 ]






