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Abstract

Thisresearchfocusesonthecorrelationamongthedifferentstockpricesinthelndianstockmarket. Technic
al analysis was used to predict stock price movements. India is the third largest country inthe
world based on GDP, but less than 6 percent of the total population is investing money in
thestockmarket.Outofthis,onlyafewpercentofthepeoplemademoneyinthemarket. Themajorityof
them are losing money because they lack awareness and do not know when to enter or exit
themarket. Thisresearchpaperclearlyaddresseshowinvestorscanbetterunderstandthedifferentstockpri
ces and predictions. In this research, regression, partial simple correlation, post hoc testing,
anddifferent technical (suttee indicator) indicators were used for stock prediction. The primary
focusarea of the research was to determine if the share prices of the companies in the same
industryexhibitsynchronicity, whenthebehaviourofcomovementwastestedbyconsideringtencompani
esasonegroupandNiftyl Tindexasanothergroup,theresultsindicatedthatthereexistsacomovementbetwe
en the share prices the companiesandalsobetweentheindividualcompaniesand Nifty IT index.
Secondly, the study was conducted to determine if Sutte Indicator and Linearregression models
predict the share prices accurately. This would assist investors in making betterdecisions.
Keywords:StockPrice,IndexReturn,SUTTEIndicatorandStockPricePrediction.
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1.1 INTRODUCTION

Thesecuritiesmarketsactasaconduitformoneytomovefromthosewithexcesscapitaltoothersinneed of
capital. It enhances the country's economic progress by facilitating capital
mobilization.Unusedresourcesareeffectivelyused. Thesecuritiesmarketpromotesthemeetingofcapitals
eekersand investors. This boosts the country's savings and investments. The securities market is
dividedintothefollowingcategories: Themainmarketisthemarketwheresecuritiesareoriginallyofferedf
or sale. A new or existing corporation can issue it. Issuing firms, underwriters, and
investmentbrokersallplayimportantrolesintheprimarymarket. Stockexchangesaresecondarymarketpl
aceswhereexistingsecuritiesarepurchasedandsold.Itimprovesliquiditybyallowinginvestorstobuyand
sellassetsanytimetheywish.Stockexchangesfacilitate,regulate,andcontrolsecuritiestrading.Investorst
radeonstockexchangesthroughbrokersandagentswhoarelicensedtodoso.Thestockexchange can only
trade listed stocks. The goal of listing securitiecs on the stock market is
tosafeguardinvestors'interests. Thestockexchangefollowsasetofrulesandregulations.Commission
brokers and dealers are the two types of stock exchange participants. The
stockexchangefloorisonlyaccessibletomembersofthestockexchange.Stockexchangesserveseveralpu
rposes.Itimprovesliquiditybyallowinginvestorstobuyandsellassetsanytimetheywish.Stockexchange
s facilitate, regulate, and control securities trading. Investors trade on stock exchangesthrough
brokers and agents who are authorized to do so. The stock exchange can only trade listedstocks.
The goal of listing securities on the stock market is to safeguard investors' interests.
Thestockmarketsadheretoasetofrulesandregulations. Thestockexchange'smembersarecategorizedasc
ommissionbrokersanddealers. Thisresearchpaperwillhelptheinvestorstoknowaboutactivetradingsyst
emstomakemorereturnfortheirinvestmentinthestockmarket.
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1.2 STATEMENTOFTHEPROBLEM

The main concern of the research is to analyses the behavior of share prices of the
companiesbelonging to the same industry and analyzing to see whether any company
influences
themovementoftheindexsignificantly.Mostoftheresearcheruseddifferentmodelforpredictionbut
the investors keep on losing their money in the market. This second area of research
isfindingifthereareanysharepricepredictionmodels,whichwillworkinrealtimebasedonthehistori
calshareprices

1.3 RESEARCHGAPIDENTIFICATION

Earlier researches were conducted to establish the existence of comovement in share
pricesbecause of their growth, earnings volatility, information uncertainty and leverage.
However,there was scope for further research in the areas of studying the price movements of
thecompaniesbelongingtothesameindustry. Anewindicatorcalledsutteeindicator,whichisnotwid
ely used to predict the share prices, was empirically tested to have lower Mean
AbsoluteDeviation, Mean Squared Error and Mean Absolute Percentage Error. This gave a
scope
forconductingfurtherresearchtoapplythetechniqueonthehistoricalsharepricesandmeasureifthere
are significant deviations between the actual and predicted prices. In order to conduct
acomparative study between suttee indicator and any other stock prediction method,
linearregressionmethodwaschosen.

1.4 OBJECTIVES
Thestudyhasthefollowingmajorobjectives,whichareasfollows:

e Todeterminethedegreeofsimilarityinthesharepricemovementsofthecompaniesinthel T
industry

o Tocomparethesharepricemovementsofthel Tcompaniesasonegroupandtheindex(Nifty
IT)asanothergroup.

e Todetermine whether the methods of prediction,whichuses
onlythepastshare,pricesastheinputtoforecastisaccurate.

1.5 THEORETICAL
FRAMEWORKStockpricecomoveme
nt

Stock market predictions have always been a vague area of study with some theories
andindicators working in real time while some might not. Some metrics might work
duringspecifiedconditionsbutmightnotholdtrueintheothermarkets. Thusthepaperaimstostudythe
comovement of stock prices of the companies falling under the same industry. Chu et
al.,2015proposedthatthereisarelationshipbetweenstockreturnsandinvestorsentiments. Basedona
linearGrangercausalitytestandtheoriginaltimeseries,theyfindone-directionalcausalityfrom stock
returns to investor sentiment. This paper studies the comovement based on thebehaviour and
attitude of the investors. The study by Brady & Premti, 2018 indicates that
theinvestorsrelyonreferencepointsandprivateinformationsignalswhilemakingdecisionsunderun
certainty. AnotherstudybySobolevetal.,2017showsthatwhilemakingtheirdecisions,theywere

influenced by properties of both news pggésl\?&dz price series but they relied more on
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theformer.IntheworkofAlhomaidietal.,2018thestudyindicatesthattheclassificationofstock
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intothesamegrouphasaneffectonitspricecomovementwithotherstocksinthesamegroup.The
study by Ahmad et al., 2016 shows that there is high correlation among the stock
marketsintheselectedperiodoftime. Thusthesestudiesconcludetheexistenceofcomovementbased
onclassification,investorsentimentsandduringaspecificperiodoftime.McDonaldIV,2017has
presented his views on positive and negative price shocks in individual securities and
thedegree to which they affect related firms in the same industry. His study reveals that
whenindustry returns and stock returns both respond to a positive (negative) price shock,
futurerevenuesandearningspersharearechigher(lower)forboththefirmexperiencingtheshockandfo
r the industry as a whole. A paper by Ferreira & Orbe, 2017 analyzes the dynamics of
paircomovements between different domestic European stock market returns (Spain,
France,Germany, Switzerland and the United Kingdom) seeking to check whether there is a
uniquesource of risk driving those dynamics. The study by Mishra & Dhole, 2015 shows that
theextent of comovement is lower for firms affiliated with business groups and firms with
highdebtandthatthecomovementishigherforgrowthfirmsandfirmsbelongingtoindustrieswithhig
hearningsvolatility. AnotherstudybyGreenwood&Sosner,2007analysesthecomovement
between the stocks included in the Nikkei 225. It shows that the stocks that wereadded to the
index began to move with other index securities much more than previously andthe stocks
that were deleted from the index began to move with other index securities muchless. Another
paper by Luoa & Xie, 2012 suggests that stock comovement in industries
withhighinformationuncertaintyismorelikelydrivenbycorrelatedbias(illusionarycorrelation)intr
adingactivitiesandisnotrelatedtocommonfundamentalshocks.

Degreeofaccuracyofstockpricepredictions

Anotherobjectiveoftheresearchwasto studythedegreeofrelationshipbetweenthe
expectedandtheactualshareprices. Therearenumerousfactorswhichaffectsthesharepricestoagreatexte
nt.Itcan be economic, industry-specific or company-specificfactors. The study by Vychytilova et
al.,2019  studiesthe  effectofmacroeconomicvariablesonthe = automakerindustry.  Thefindings
showthattherearepositivelinkagesbetweenautomaker’sstockreturnvolatilityandexplanatoryvariabless
uch as stock market development, GDP and unemployment. A similar study by Mohammed
&Rumman,2019examinedtheimpactoffivemacroeconomicindicators(oilprice,gasprice,moneysuppl
y, interest rate, and producer price index) on the performance of Qatar Stock Exchange.Another
research on macroeconomic variables by Banda et al., 2019 show that inflation has asignificant
positive relationship with stock prices. However, a negative relationship was foundbetween
interest rates and stock prices. Thus, the macro economic factors also play a vital role instock
price volatility. A study by Pham et al., 2018 tried to identify the factors that can explain thestock
returns. The results displayed that Return on equity and changes in it were informative
todeterminetheexpectedstockreturns.Inaddition,thelevelofcapitalturnoverandthefinancialcostratio,
together with changes in capital and the financial cost ratio was proved to have
incrementalexplanatorypowersforexplainingexpectedreturns. AnotherstudybyChowdhuryetal.,2019
triedtostudytheeffectsofcorporatedisclosuresonthesharepricemovements.Forthecompaniesitwasfou
nd that corporate disclosure had no significant impact but across the industry, this study
hasfoundstatisticallysignificantdifferenceofpricechangebetweenbeforeandaftercorporatedisclosure
ApaperbySutkatti&Torse,2019studiedvarioustraditionalaswellasrecenttechniquesusedforstockmark
etprediction. Theresultsshowthatvariousmachinelearningmodelsaswellashybrid  and  ensemble
model give higher rate of accuracy. Another study suggests that tradingnetwork predicts stock
prices  better. Research paper by Sun et al, 2014 proves thataccuracy
ofstockpricepredictionissignificantlyimprovedbytheinclusionoftradingrelationshipindices. Thepape
rbyMikinenetal.,2019provesthatanew CNN-LSTM-Attentionmodel(developed)wasabletopredict
jumps one minute ahead from limit order book data. A paper by Dang & Duong, 2016proposed an
approach of wusing time series analysis and improved text mining techniques to
predictdailystockmarketdirections. AresearchbyNelsonetal.,2017employed LSTMnetworksto
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predict future trends of stock prices based on the price history, alongside with technical
analysisindicators. It attempted to determine if the price of a particular stock will be higher or not
than

thecurrentpriceinl Sminutesinthefuture. Theresultsturnedouttobe55%accurate.Itwasfoundthattherew
ascorrelationbetweenthefinancialnews andthestockpriceswithahighaccuracyof73%.A paper by
Jiang et al., 2019 says that the information content of the time series of price impact
isabletosignificantlyimprovevolatilitypredictionaccuracyforindividualstocksandoffereconomicgain
stoamean-

varianceutilityinvestor. ThepaperbyKhuwajaetal.,2019saysthatbyemployingphasespacereconstructi
onandextrememachinelearning,improvesthe predictiveperformanceby4.5%. This paper proposed a
framework to predict the stock price movement by transforming
thefeaturesusing(phasespacereconstruction)PSRandextractingthephasespacecorrelationsamongstthe
mtomodelthepricemovementTherearevariousotherstudieswhichmakespredictionusingthesupport
vector machines, Bayesian regularised radial basis function network, and the extent
towhichthepredictionisaffectedbyglobalandlocalinformation.Ontheotherhandthestockpricescan
also be predicted by using the company’s financial information. There are several
valuationtechniques and using a combination of techniques gives a higher degree of accuracy. The
findingsof the study showed that the valuations which were done by averaging the results of
variousvaluationmethodsobtainedahigherdegreeofaccuracy. Thesefindingswerereportedintheworkof
Prusak, 2017. Another paper by Adebiyi et al., 2014 used ARIMA model to build stock
pricepredictionmodel.Resultsobtainedrevealedthatthe ARIM Amodelhasastrongpotentialforshort-
termpredictionandcancompetefavourablywithexistingtechniquesforstockpriceprediction. Thestudy
by Chu & Qiu, 2018 says that the Price Limit Hits (PLH) displays significant forecastingpower for
future volatilities. The work by Emekter et al., 2018 performed studies tocheckif
thestocksareoverpricedinthemarketusingdurationdependencetest. Therehasbeeninterestingstudyby
Karathanasopoulos et al., 2015 which uses novel hybrid method for the prediction of
thedirectional movement of financial assets. The results revealed that the proposed
methodologyproduces
ahighertradingperformance.ThestudybyAlmujamed,2018showsthatthepastreturns(usingmovingave
rages)helpinpredictingcurrentshareprices. AnadvancedstudybySheelapriya&Murugesan,2016triedB
ayesianregularisedradialbasisfunctionnetwork(BR-RBFN)asanovelapproach to capture the 1-day
daily future stock price movement. The results revealed that thisproposed model performs well
with prediction accuracy approximately 99.5%, compare to otheradvanced non-linear models
chosen for this experiment. Comparison was made with the ARIMA,GARCH models, EMA, SMA,
Relativestrength index, and Average Directional Index, independencetest, network performance
evaluation to test its accuracy. Month is least correlated with the trendof another month. However
70% accuracy wasobserved in the daily prediction models. The
workbyAhmaretal.,2017proposeanindicatorcalled-Suttelndicatorll(Calculatedusingmoving averages
as base) has a better level of reliability compared to two other indicators method SimpleMoving
Average (SMA) and Moving Average Convergence/ Divergence (MACD) based on theMean
Squared Error (MSE), Median Absolute Deviation (MAD) and Mean Absolute PercentageError
(MAPE). However the study by Quiros et al., 2018 shows the importance of using
movingaverages as the basis for developing the best trading rules. It says that the buy and sell
strategiesformulated by using moving averages as the base outperforms any other strategies. Thus
it can beconcludedthatusingtechnicalstrategiesusingmovingaverageasthebasegivesreliableresults.

Comparisonwithothermarkets

ThepaperbyMcMillan,2016examinesstockmarketpredictabilityacross  arangeofinternational
markets and seeks to consider the role of global and local informationin terms
ofanypredictivepowerusingdividendgrowthpredictabilityregression. Theresultsrevealedthatwit
h respect to the home market dividend-price ratio model, there is very little evidence

ofpredictive power. But by adding US-based variables the predictive power of the model
Page No: 5



Journal of Vibration Engineering(1004-4523) || Volume 24 Issue 4 2024 || www.jove.science

wasenhanced. Theresultsalsostressedtheneedtoseparatedifferentcomponentsinthedividend-
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priceratiotorevealthefullpredictivepoweroftheratio.InafurtherstudybyMcMillan,2016ananalysi
swasdonetodeterminewhetherthestockreturnpredictabilityvariesoverregimesofbehaviour — that
depend on the level of inflation. The results showed that the evidence in thefavour of
predictability was mixed and thus not very reliable. The study by Menon, 2018reveals that
there is a significant relationship between the index values of the BSE and NYSEand TSE.
Thus by understanding the wvarious prediction techniques and by finding the inter-
relationships between the actual and expected share movements and by analysing if the
sharepricesofthecompaniesinthesameindustrycomove, thisresearchaimstogiveaninsightaboutth
efundamentalunderstandingrequiredforinvestors.

1.6 HYPOTHESISDEVELOPMENT

Thestudyaboutstockmovementsisanefforttoachievetwoobjectivesbyconductingresearch. Thefirs
tobjectiveistotestwhetherasignificantrelationshipexistsbetweenthestockpricesofdifferent
companies belonging to the same industry and their industry’s index. The
generalassumptioninthetechnicalanalysisisthatthestockpricesofthecompaniesmoveinsynchroni
zation with its industry’s movement. This study aims to check the assumption andconduct
statistical tests to check whether the stock prices of different companies in the sameindustry
exhibit co-movement with regard to the industry’s performance. The hypotheses
forthistestareasfollows:

e Ho:Themeanstockpricesofthecompaniesandtheindustryindexareequal.

e Hi:Themeanstockpricesof thecompaniesandtheindustryindexarenotequal.

Thesecondobjectiveofthestudyaimstotestthestatisticalrelationshipbetweentheactualandpredicte
d stock prices. Stock price prediction has always been an areca of ambiguity. Thus,
astudytocheckthedegreeofrelationshipbetweentheactualstockpricesandtheexpectedstockprices
is conducted to check the accuracy of the stock prediction method. The hypotheses
forthistestareasfollows:

e Ho:Thereisnosignificantdifferencebetweentheactualandpredictedstockprices.

e Hi:Thereissignificantdifferencebetweentheactualandpredictedstockprices.

1.7 RESEARCHMETHODOLOGY

ExploratoryResearchisthechosenapproachasthereisalotofambiguityintheareaofstudy.Quota
sampling is the sampling design used in the study. From the list of listed
companies,subgroupswerecreatedbasedontheindustriestowhicheachcompanybelonged. Thepre
defined quota to be satisfied in this study was that the companies, in order to be
selectedshouldbelongto Computers —softwaresector.

Statisticaltoolsused

MultiplefactorANOV AtestusingplannedcontrastsandaposthoctestnamedTukeyHSDisused  to
compare the share prices with that of the index. Paired sample t-test is used to
determinethestatisticalsignificancebetweentheactualandthepredictedshareprices.Sutteindicator
andlinear regression is used to predictthe share prices to compare which prediction
methoddisplaysbetteraccuracy.
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The Share prices of all the abovementioned companies are to be compared with that of
theindustryindex—Niftyl Tusing‘Multiplefactor ANOV Atestusingplannedcontrasts’. Thetest
of homogeneity of variances will either reject or accept the null hypothesis. And theANOVA
output will help in determining if there are differences between the groups. Byemploying
contrast test it can determined if there is relationship between the company’s
stockpricesandthemarketindex.PostHoctest—
TukeyHSDwillhelpincomparingeachandeverycompany’s returns with the Nifty IT index
returns. The results of this test will list out
thecompanieswhichfollowthemarketindexandthecompanieswhichdonot,therebyenablingustoid
entifythenumberofcompaniesincludedin theindexwhichinfluencestheindustryindexasawhole.

For testing the statistical relationship between the actual and predicted stock prices
‘Pairedsample t-test’ is employed. Stock prices are predicted using technical method called
as

SutteIndicator. Thismethodisprovedtohaveahigheraccuracyinpredictionincomparisonwiththem
ovingaveragesanditsaccuracyistestedusingMeanofSquareError(MSE),MeanAbsolutePercenta

ge Error (MAPE) and Mean Absolute Deviation (MAD) measures. The correlationbetween
the actual and the predicted prices is calculated. The general fact is - higher thecorrelation
lesser the standard error. After all these steps, paired sample t-test results areanalysed. If the
results are not statistically significant, it implies that there is very little or nodifference
between the actual and the predicted stock prices and thus the stock
predictionmethodisaccurateenoughtobeemployedinactualpractice.

1.8 ANALYSISANDINTERPRETATION

Stockpricemovement

The study conducted aims to see the behaviour of share prices of the companies in the
sameindustry. To study this, the daily increase or decrease of share prices of 10 companies
namely,HCL Technologies Ltd., Hexaware Technologies Ltd., Infosys Ltd., JustDial Ltd.,
MindTreeLtd.,NIITTechnologiesLtd.,TataConsultancyServicesLtd., TataElxsiLtd.,TechMahin
dralLtd., Wipro Ltd., which belong to the same industry (Computers — Software) were
computed.The results indicated that the increase or decrease in the daily share prices were not
uniform(i.e.)whilesomecompany’ssharepricesrose,theothercompany’ssharepricesfell,irrespecti
ve of the companies belonging to the same industry. However, to empirically test
theexistenceornon-existenceofthecomovementamongtheshareprices,-Multiplefactor ANOVA
test using planned contrastsl was employed. Since the daily increase or decrease inshare
prices did not indicate any pattern, the study was extended to see the comovementbetween the
10 companies listed above with that of the Nifty IT index. To apply the Multiplefactor
ANOVA test, the essential condition is that the data is to be tested for homogeneity
ofvariances. The test canbe carried on further only if the wvariancesare equal(i.e.) the
resultsshouldnotbestatisticallysignificant. Table—1showstheresultsforhomogeneityofvariances.

Tablel-TestofHomogeneityofvariances
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Oneway
Test of Homogeneity of Variances
Levene
Statistic df df2 Sig.
IncreaseAndDecrease.  Based on ilean 225048 10 2682 .00a
Based on Median 224 488 10 2682 0o
Based on Madian and 224 488 10 308.792 000
with adjusted df
Based on trimmed mean 225965 10 2682 .00o

For the test of homogeneity of variances, the significance value is 0.000 which
islesserthan0.05.Hencethevariancesarenotequal.Sincetheassumptionofhomogeneityofvarian
cesisviolated, Welch’sANOV Aisemployed.Itcomparestwomeanstoseeiftheyareequal. It is an
alternative to the Classic ANOVA and can be used even if your data
violatestheassumptionofthomogeneityofvariances.Table—
2belowshowstheresultsof Welchtest. TheresultsofWelchtestindicatethatthesignificancevaluei
s0.916whichisgreaterthan
0.05. This reveals that the means are almost equal, indicating that there are no
significantdifferencesbetweenthemeansofdifferentgroups.

Table2-Welchtest

Robust Tests of Equality of Means
IncreaseAndDecrease
Statistic® df df2 Sig.
Welch 4540 10 1029.030 G186
a. Asymptotically F distributed.
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Contrast Coefficients

Company
Confrast  HCLTechn  Hexaware  Infosys  Justdial  Mindtree  NITTech  TataElxs TCS TechMahi ~ Wipro ZNiftylT
1 1 1 1 1 1 1 1 1 1 1 -10

Contrast Tests

Value of

Coantrast Contrast Std. Error t df Sig. (2-tailed)
IncreaseAndDecrease  Assume equal variances 1 -110.6365 37ATEIY -2.884 2682 003
Dogs notassume equal 1 -110.9365  111.54890 -995 242577 a1

variances

ANOVA test is further conducted to see if there are significantdifferences between
thegroups. Table — 3 below shows the results of ANOVA test. ANOVA test is 0.497 which
isgreaterthan0.05.Soweacceptthenullhypothesis. Hencewecanconcludethattherearenosignific
antdifferencesbetweenthegroups.

Table3-ANOVA

ANOVA
IncreaseAndDecrease
Sum of
Squares df Mean Square F Sin.
Between Groups 2BA656.658 10 2B65.666 838 497
Within Groups 8184075 864 2682 3085.211
Total B222732.623 26492 .

To make a comparison between the companies as pairs we conduct the contrast test. Table —
3shows the results of contrast test. The sun of coefficients of a contrast test should
alwaysbeequal to one. Here the price movements of individual companies are compared with
that ofNifty IT index. Therefore, the coefficients for individual companies is consideredas 1
and thatof the Nifty IT index is considered to be negative 10 (Negative of sum of the
coefficients ofindividual companies). Since the results of homogeneity of variances test
indicates that
thevariancesarenotequal,weneedtoconsiderthesignificancevalueof0.32 linthecontrasttest.Since
the wvalue 1is greater than 0.05 we can conclude that there is no significant
differencebetweentheincreaseanddecreaseof10companiesasonegroupandNiftyl Tindexasanoth
ergroup.

To display a better picture and also to view pairwise comparisons of the price movements,

apost hoc test called Tukey HSD (Honestly Significant Difference) was conducted. Table -
4showstheresultsoftheposthoctestconducted.
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Table4—PostHoctest-TukeyHSD(Amongcompanies)

Post Hoc Tests

Multiple Comparisens
Depandantvariable: |IncreasefndlDecraasas

Tukay HSD
Dlﬂ-Tr‘;T'urrle = Q5% Confldence Interval
E (Y Campany I Std. Error S, Lovwmr Baurd Lipper Hound
HELTeshn . Hexaware 73184 | 4.m5405 | 1.000 | 153563 | 168188
INTosys -.26HET 4.994085 1.000 -16.3568 15.8194
Jdustellal - 10788 4.89405 1.000 -16.1861 15.9801
Mindtras =11 286 4. L9408 1,000 “iE 210 18,0762
HMITTach =1.42510 4.99405 1.000 -17.5132 14.6630
TataElxe BO2BS 4.899405 1.000 -15.4854 16.6008
Toa -1 81878 4. aa40s 1.000 ~1F.ansy 14 2683
TuehMahl -.11429 4.99405 1.000 -16E.2024 15,9738
wWipra 28893 4.99405 1.000 -isB1a2 18.3570
ZMITYIT -11.31807 5.00431 A -27.4382 48037
Haxawara HEL Taehn - 73184 4 40405 1.000 B 188 185 3563
INfosys -1.00051 4.994085 1.000 -17.0886 15.087G
Justoial -.B3880 -‘1.994.05 1.000 -18.8278 15.2483
Mindtram - B44G9 4 99408 1. 000 15,9328 15,2434
NII'I_F|=|;.I'| -2.156494 4.99405 1.000 -18.2450 13.8312
TataEl;cg -.12915. 4.89405 1.000 -18:2173 159589
TR -2 58508 4. 809405 .000 -1R.G38Y 13 53745
TechiMahi - B4E812 4. 994085 1.000 -1E.9342 15,2420
Wilpro - 46291 4‘.99405 1:DDE| -168.5510 15.8262
ZHHTIT -12.-04881 5.00431 F82 -28.1 7.11 4.0713
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Infosys HCLTechn 26867 499405 1.000 -15.8154 16.3568
Hexaware 1.00051 499405 1.000 -15.0876 17.0886
Justdial JE07 499405 1.000 -15.8274 16.2488
Mindtree 15582 499405 1.000 -15.9323 16.2439
MITTech -1.15643 499405 1.000 -17.2445 148317
TataElxs A7133 499405 1.000 -15.2168 16.9504
TCS -1.55010 499405 1.000 -17.6382 14.5380
TechMahi 15438 499405 1.000 -15.8337 16.2425
Wipro 53760 499405 1.000 -15.6505 16.6257
ZMiftyl T -11.04940 5.00431 4499 -27.17086 5.0718
Justdial HCLTechn 0796 499405 1.000 -15.980 16.1961
Hexaware 83980 4.99405 1.000 -15.2483 16.9279
Infosys - 16071 499405 1.000 -16.2488 1589274
Mindtree -.004490 499405 1.000 -16.0930 16.0832
MITTech -1.31714 4.99405 1.000 -17.4052 147710
TataElxs 1061 499405 1.000 -15.3775 16.7987
TCS -1.71082 499405 1.000 -17.7989 143773
TechMahi -.00633 499405 1.000 -16.0944 16.0818
Wipro 7689 499405 1.000 -157112 16.4650
ZMiftyl T -11.21011 500431 ATE -27.3313 49111
Mindtree HCLTechn 1286 4958405 1.000 -15.8752 16.2010
Hexaware 84469 4959405 1.000 -15.2434 16.9328
Infosys -.15582 499405 1.000 -16.2438 159323
Justdial 00480 499405 1.000 -16.0832 16.0930
MITTech -1.31224 4.99405 1.000 -17.4003 147759
TataElxs J1551 4.99405 1.000 -15.3726 16.8036
TCS -1.70592 499405 1.000 -17.75940 143822
TechiMahi -.00143 499405 1.000 -16.08495 16.0867
Wipro 3379 499405 1.000 -15.7063 16.4699
ZMiftylT -11.20521 50041 ATT -27.3264 4.9160
MITTech HCLTechn 1.42510 498405 1.000 -14.6630 17.5132
Hexaware 215694 4958405 1.000 -13.8312 18.2450
Infosys 1.15643 4958405 1.000 -14.8317 17.2445
Justdial 1.31714 495405 1.000 -14.7710 17.4052
Mindtree 1.31224 495405 1.000 -14.7758 17.4003
TataElxs 2.02776 495405 1.000 -14.0603 18.1159
TCS - 39367 495405 1.000 -16.4818 15.6944
TechMahi 1.31082 4959405 1.000 -14.7773 17.3989
Wipra 1.69403 499405 1.000 -14.3941 17.7821
ZMiftyIT -9.88297 5.0043 665 -26.0141 6.2282
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TataElxs HCLTechn - 60265 499405 1.000 -16.6908 15.4854
Hexaware 12818 4.99405 1.000 -15.9589 16.2173
Infosys -87133 499405 1.000 -16.95594 15.2168
Justdial - 71061 499405 1.000 -16.7987 153775
Mindtree - 71551 499405 1.000 -16.8036 153726
MITTech -2.02776 499405 1.000 -18.1159 14.0603
TCS -2.42143 499405 1.000 -18.5085 13.6667
TechMahi - 716594 499405 1.000 -16.8050 153712
Wipro -.33372 499405 1.000 -16.4218 157544
ZMiftyl T -11.92072 500431 379 -28.0419 42004
TCS HCLTechn 1.81878 499405 1.000 -14.2693 17.9069
Hexaware 255061 499405 1.000 -13.5375 18.6387
Infosys 1.55010 4.99405 1.000 -14.6380 17.6382
Justdial 1.71082 499405 1.000 -14.3773 17.79849
Mindtree 1.70582 499405 1.000 -14.3822 17.7940
MITTech 39367 499405 1.000 -15.6944 16.4818
TataElxs 242143 499405 1.000 -13.6667 18.5095
TechMahi 1.70449 499405 1.000 -14.3836 17.7926
Wipro 2.08771 499405 1.000 -14.0004 181758
ZMiftylT -5.49929 500431 714 -25.6205 66219
TechMahi HCLTechn 114329 4.99405 1.000 -15.4738 16.2024
Hexaware 84612 4.99405 1.000 -15.2420 16.9342
Infosys - 154349 4.99405 1.000 -16.2425 159337
Justdial 00633 4.99405 1.000 -16.0818 16.0944
Mindtree 00143 499405 1.000 -16.0867 16.0895
MITTech -1.31082 4.99405 1.000 -17.39848 147773
TataElxs T1694 499405 1.000 -15.3712 16.8050
TCS -1.704448 499405 1.000 -17.7926 14.3836
Wipro 38322 499405 1.000 -15.70449 16.4713
ZMiftyl T -11.20378 5.0043 A7T -27.3250 49174
Wipro HCLTechn -.26893 499405 1.000 -16.3570 15.8192
Hexaware 4629 499405 1.000 -15.6252 16.5510
Infosys -.53760 499405 1.000 -16.6257 15,5505
Justdial -.376849 499405 1.000 -16.4650 157112
Mindtree -.38179 4.99405 1.000 -16.4699 157063
MITTech -1.69403 4.99405 1.000 -17.7821 14.3941
TataElxs 33372 4.99405 1.000 -15.7544 16.4218
TCS -2.08771 4.99405 1.000 -18.1758 14.0004
TechMahi -.38322 4.99405 1.000 -16.4713 15,7049
ZMiftyl T -11.58700 5.0041 423 -27.7082 45342
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Theresultsof TukeyHSDshowthatthedirectionsofpricemovementsamongthecompaniesaresim
ilar. Thesignificancevalueisgreaterthan(0.05forallthepairwisecomparisonswhichleads to
acceptance of null hypothesis which states that there are no significant
differencesbetweenthemeansofthesharepricemovementsofthecompanies. Thesignificanceval
ueofl for the pairwise comparisons among the company indicates that the means are
identical. Thismightbebecausetheincreaseanddecreasesinthesharepricesmightbeverylittleand
henceimpliesthatthesharepricesofthecompaniesinthesameindustryshowcomovement. Toprovethe
existenceofcomovementbetweeneachoftheindividualcompaniesandthatofthe industry index
— Nifty IT, the Post hoc test, Tukey HSD was extended to
generatepairwisecomparisonsbetweeneachcompanyandNiftyl Tindex. Table-
SshowstheresultsofTukeyHSD test.

Table—5-PostHoctest-TukeyHSD(BetweencompaniesandNiftyITindex)

ZNiftylT HCLTechn 11.31807  5.0043 461 -4 8031 27.4392
Hexaware 12.04991  5.00431 J62 -4.0713 281711
Infosys 11.04940  5.00431 4499 -5.0718 271708
Justdial 21011 5.00431 AT8 -4.9111 27,3313
Mindtree 1120521 5.00431 ATV -4.9160 27.3264
MITTech 889297  5.00431 Lilils] -6.2282 26.014
TataElxs 1192072  5.00431 379 -4.2004 28.0418
TCS 949529  5.00431 719 -6.6218 25.6205
TechManhi 11.20378  5.00431 ATV -4.9174 27.3250
Wipro 11.58700  5.00431 423 -4 5342 27.7082

The results of the post hoc test indicate that the p- values are greater than 0.05 for all
thecomparisons.Thisindicatesthatthereispositivecomovementbetweenthepricemovementsof
individual company and that of the Nifty IT index.It can also be concluded that sincethere
is a positive correlation between the share price movements of the sample companies,the
correlationbetweentheindividualcompany andNiftylTisalsopositive.

Accuracyofthestockpricepredictionmethods
The stock prices are predicted using two different methods in the study undertaken,
namely;SutteIndicatorandLinearRegression.

SutteIndicator

Sutte Indicator is a technical indicator which assists in making investment decisions
regardingbuyandselldecisions. Thisindicatorisnotwidelyusedandisacomparativelyanewtechniq
ueto forecast the share prices. The indicator is tested to be more reliable when compared to
themovingaveragesmethodortheMovingAverageConvergenceDivergencemethod(MACD)inte
rms of Mean Average Deviation, Mean Squared Error and Mean Absolute Percentage
Error(Ahmar, 2017). The formula to calculate the Price predictions using Sutte indicator is
asfollows:
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SUTTE%L+SUTTE%H
SUTTE-PRED= o)

z

SUTTE%L=Ck+Ck-1+Ck-
LK/2SUTTE%H=Ck+CK-1+Hk-
Ck

Where,
Ck =Closingstockpriceforthedayofk.

Cx-1 = Closing stock price for the day of

k—1.Lk = The lowest stock price for the day

of k.Hix=Thehigheststockpricefortheday ofk.

SUTTE %L=ThelowestlimitpriceofSutteindicator. SUTTE%H =
The highest limit price indicator of Sutte indicator.SUTTE-
PRED=StockpredictionpriceusingSutteindicator.

Aftertheshare,pricesarepredictedusingtheSutteindicator,t-
testisconductedtochecktheaccuracyofthepredictionmodel. Table—
6indicatestheresultsofpairedsamplesstatistics.ltcanbenoticed that the meansoftheactual
andthepredictedvaluesare closeenough.Thehighest difference between the means is 20,
which is for the company, NIIT
TechnologiesLtd.,andthelowestdifferenceinmeansis3whichisforthecompany, WiproLtd.Then
extstepistocheckifthesedifferencesinmeanarestatisticallysignificantlydifferent.
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Table6—Pairedsamplestatistics(SutteIndicator)

Paired Samples Statistics

Std. Errar
Mean M Stidl. Deyiafian Mean
Pair1 HCLClose 496.4262 245 28.08942 1.79457
HCLPredicted 502.6163 245 28.504986 182111
Fair 2 HexawareClose 3940531 245 59.93300 ?;.8321.F
HexawarePredicted 401.5081 245 G1.59403 3.93510
Pair 3 InfosysClose B72.3276 . 245 . 5365035 3.42754
InfosysPredictad 6794286 245 5386455 3.44767
Fair 4 JustdialClose 511..6816 245 51.77438 330774
JustdialPredicted 5233673 245 5186172 331871
Pair & MindireeClose 946.4367 . 245 . 9220465 580074
MindireePredicted 9623224 245 94.01188 6.00620
Pair & MITClose 11?6.1459 245 11.9..13814 T.E1146
MITPredicted 1196.5714 245 11907375 760734
Pair 7 TCSClose 1509.4041 . 245 . 14506118 9.26762
TCSPredicted 15827.8000 245 147.49142 9.42288
Pair 8 TataElxsiClose 11.32.6[1[]0 245 182.41.5.20 11..55408
TataElsiPredicted  1150.4041 245 184.88300 11.81174
Paird TechMahiClose 7089 6367 - 245 - 506989 3.234903
TechMahiPredicted 719.6898 245 50.63193 323476
Pair10 '»“iiprnﬁlnse 232‘..6.490 245 26.21442 1.67478
WiproPraedicted 2354288 245 26.69070 1.70521

Inordertocalculatethelevelofcorrelationbetweenthepairs,pairedsamplescorrelationtestis
conducted. Table - 7 indicates the correlation between the 10 pairs of actualand
predictedshare prices of the following companies - HCL Technologies Ltd., Hexaware
TechnologiesLtd., Infosys Ltd., JustDial Ltd., MindTree Ltd., NIIT Technologies Ltd., Tata
ConsultancyServicesLtd., TataElxsiLtd.,TechMahindral.td., WiproLtd.

Table7-Pairedsamplescorrelations(SutteIndicator)

Paired Samples Correlations

[+ Correlation Sig.

Pair 1 HCLClose & 245 q78 aon
HCLPredicted

Pair2 HexawareClose & 245 9493 Rilil]
HexawarePredicted

Pair 3 InfosysClose & 245 994 oon

InfosysPredicted
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Table7-Pairedsamplescorrelations(SutteIndicator)(Cont.)

Pair 4 JustdialClose & 245 ag84d oo

— =) (=]
= =) =)
= =

I
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Bl
a0
a0
a0

310, (talled)

if
pL
l
1
pL
1
1
1

i

1646
16460
18518
19490
6774
18040
16428
16.201
18807
19010

Unper
544043
50473
£.34581

1050470

14002

181803

161801

15,6304
0002
240158

,
{

£.83077
L4013
783643
il
1265484
-J060168
1998870

Lowwer

77518

1110483
-306760

% Canfidence Interval of e
12

i

60
Ehifs
3035
5958
9707
1132
111981
109894
53308
1462

Wean

Paired Samples Test
Faired Diferences
St Error

St Deviation
§80e7]
753500
£.00281
930404

1482304
177188
1752780
172011
§3aT8s
128068

Hean
612010
745306
70102
11,8571
16,8571
1042448
1639562
1780408
1005306
277959

NITCloge- MITPradcted

HexawarePredicted
MindtraePredicted
TechaniPredictd
Pairi0 WinroClose-
WinroPredicted

TataEhsiPredictad
TechianiClose-

HCLPredictad
HexawareClose -
[nfosysClose -
InfosysPrediited
JustdialClosz-
JustdialPredicted
WintreeClose -
TCaClose
TCEPratictsd
TataElisiClose -

HCLCloge -

9

Fair?

Pairt
Pair3
Paird
Pair
Pt
Pair
Pair8
Pait

The correlation between all the pairs of actual and predicted price is greater than 0.90.
Thisindicatesaverystrongpositivecorrelationbetweentheactualandthepredictedprice. Thehighco
rrelation reveals two important aspects. First, a high correlation indicates that the
standarderror in testing the hypothesis is considerable low. Second, a high
correlationindicates that theactual and the predicted prices tend to be similar in terms of ranking.
Although the correlation ishigh, it cannot be concluded that the predicted price is accurate
enough. To prove that thepredicted prices are accurate, paired sample t-test is conducted.
Table - 11 displays the resultsof t-test. The significance value is 0.000 for all the companies,
which is lesser than 0.05.
ThisindicatesthatthedifferencebetweentheactualandthepredictedpricesaresignificantandthusSu
tte Indicator does not predict the share prices accurately. However, the prices predicted
areclosertotheactualprices.

LinearRegression

Linearregression
helpsinforecastingthevaluesofdependentvariable(y),giventhevaluesofindependent variable (x).
The  dependent  variable in the study is the stock prices, while
theindependentvariableusedisthedate.
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Theformulatocalculatetheregressionisasfollows:

y=ax+b

y=thepredictedvalueordependentvariable
b=theslopeoftheline
x=thecoefficientorindependentvariable

a= they-intercept
The share prices are predicted using the regression model. For the purpose of regression
pastpricesofoneyearisconsidered.Initially,thesharepricepredictionweredoneusingthreeyearspas
t prices, two years past prices and one year pastprices. The timeframe of one year wasfinalised
based on the Mean Absolute Percentage Error (MAPE) metric. Table — 8 shows
theMAPEvaluesforthetencompaniesforthethreesetsofinputsconsideredforregression.

Table§—MeanAbsolutePercentageError

Companies/Years 3yearspastprices 2yearspastprices lyear pastprices
(Apr2018- (Apr2020- (Apr2021-
Mar2022) Mar2022) Mar2022)
HCL 13.66% 4.26% 4.54%
Technologies
Ltd
HexawareTechnologie 24.93% 19.07% 27.63%
sltd
InfosysLtd 26.58% 29.18% 9.56%
JustDialLtd 71.88% 30.64% 8.62%
MindTreelLtd 48.33% 39.03% 15.31%
NIITTechnologiesLtd 42.36% 33.28% 12.21%
TataConsultancyServi
cesLtd 30.65% 26.39% 14.03%
TataElxsiltd 18.68% 16.41% 21.76%
TechMahindraltd 36.49% 27.55% 6.02%
WiproLtd 11.68% 8.11% 11.07%
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From the table, it can be interpreted that in most of the cases, MAPE is the least when
thestock price are predicted using one year past share prices. Lower MAPE values
indicatesabetter prediction accuracy and thus stock prices predicted using recent one year
data isconsidered.Oncethesharepricesarepredictedusinglinearregression,t-
testisconductedtochecktheaccuracyofthepredictionmethod. Table—
8indicatestheresultsofpairedsamplesstatistics. It can be noticed that the means of the actual
and the predicted values are fairlyclose enough. The highest difference between the means
is 20, which is for the company,NIIT Technologies Ltd., and the lowest difference in
means is 3 which is for the company,for Wipro Ltd. The next step is to check if these
differences in meanare statisticallysignificantlydifferent.

Table9-Pairedsamplestatistics(Regression)

Paired Samples Statistics

Stil, Errar

Mean ¥ St Daviation Mzan
Pair!  HelActual 496.3902 246 28.03296 1.78732
HelPradicted 5[]2.5{»23 | 246 | 17.38079 110816
Pair2  Hexahctual 394134 246 A0 87307 181742
HexaPredicted 4583901 M6 4884756 312078
Pair3  InfyActual 671.9268 246 5303877 343501
InfiPredicted 605.7439 246 371344 202198
Paird  JustDialActual 5115650 | 246 | 51.?0095 3..29533
JustdialPradicted 503.3089 | 246 | 14.72282 | 93869

Fairs  MindTreeActual 9458821 246 9242655 5.89290
MindTreePredicted 8580732 246 B7.17944 5.55836

Fair 6 MITActual 11749472 246 120.37473 767481
MITFredicted 1031.7967 246 121.69946 7.758927
Pair 7 TcsActal 18907 5407 246 147.68570 9.41610
TcsPredicted 16353618 246 9562048 6.09654
Fair &8 TataElxsiActual 11320772 246 182.22710 11.61838
TataElxsiPredicted  1194.2398 246 91.40319 582765
Paird TechMActual 709.3537 246 50.78977 3.23824
TechMPredicted 713.3577 246 G3.94453 438837
Fair10  WiproActual 2325854 246 261759849 1.66917
WiproPredicted 2546870 246 11.50384 73346
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From the results, it is noticed that the means of the actual and the predicted
pricesare closer. However, when compared with the mean differences obtained using the
Sutteindicator, the mean differences between actual and predicted share prices under the
linearregressiontendtobehigher.Inordertocheckthelevelofcorrelationbetweentheactualandthe
predicted prices, paired correlation test is used. Table 10 indicates the results of
thecorrelationtest.

Tablel10-Pairedsamplescorrelation(Regression)

Paired Samples Correlations

] Carrelation Sig.

Fair 1 HelActual & HelPredicted 246 384 .0oa

Pair 2 HexaActual & 246 -.730 .0oo
HexaPredicted

Fair 3 InfyActual & InfyFredicted 246 AT .000

Pair 4 JustDialActual & 246 ujz]u] 154
JustdialPredicted

FPair & MindTresActual & 246 -.403 .ooa
MindTreePredicted

Pair 6 MITActual & 246 522 .000
MUTPredicted

Pair 7 TecsActal & TesPredicted 246 BOE .0oo

Pair 8 TataElxsiActual & 245 - B40 oo
TataElxsiPredictad

Fair & TechMActual & 246 708 .000
TechMPredicted

Pair10  WiproActual & 246 R=tate] .0oo

WiproFredicted
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The correlation test reveals negative correlation between the actual and the predicted
sharepricesforthreecompanies.Fortherestofthecompanies,thecorrelationispositive. Howeverst
rongcorrelationcanbenoticesonlyforthepredictedpricesofInfosysLtd, NIITTechnologiesLtd, T
CSLtd, TechMahindral.td.andWiproLtd. However,onacomparativebasis(betweentheSutteInd
icatorandLinearRegression),thecorrelationvaluesaresignificantly lower under the linear
regression model. This jeopardises the level of accuracyof the prediction method. To test
further as to whether the differences in the mean aresignificant,pairedsamplet-
testisemployed.Tablel 1displaystheresultsofpairedsamplet-test. The significance value is
0.000 for most of the companies and 0.014 for one
company.Thesevaluesarelesserthan0.05,whichindicatesthatthedifferencesbetweentheactuala
ndthepredictedpricesaresignificant. HoweverthesignificancevalueforTechMahindrais
0.199whichisgreaterthan0.05and indicatesthatthereisno significant differencebetweenthe
actual and the predicted price. This indicates that the linear regression method is
notaccurate enoughtoberelied
uponbecauseinmostofthecases,therearesignificantdifferencesbetweenactualandpredictedshar
eprice.

Tablel1-Pairedsamplet-test(Regression)
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1.9 FINDINGSANDDISCUSSIONS

The existence of comovement between the different companies was established in the

study.Howeverthefactorsinducingsuchcomovement isnotanalysedindepth.Sucha
comovementmight not hold true in all the cases. In fact, the pairwise comparisons amongst
the companiesalsorevealedthatthemeansofprice movementswereidenticalrather

thanbeingsimilar. Thisarises mainly because the price movements are very little in terms of
rupee value. In most ofthe cases, the share prices do not fluctuate very widely in a single day,
thus not revealingsignificantdifferences inprice movements amongvarious companies.The
prediction methodemployed is purely based on historical prices. In reality, the share prices
reflect a lot of otherfactors like the company performance, competitor’s performance,
changes in the trends of
theindustry,systematicandunsystematicriskfactors,politicalchanges,climaticfactorsandsoon.Th
esearesomeofthecommonfactorswhichaffecttheshareprices.Inreality,itisimpossibletolistoutallt
hefactorsthatcansignificantlyaffecttheshareprices. Thesefactorsarenotjustlimited to a particular
country. Even international policy implementations or political changesaffect the stock prices
worldwide. Therefore it is impossible to create an exhaustive list of
allthefactorswhichhasaninfluenceovertheshareprices. Thefindingsofthestudymightnotbeapplica
ble and relevant to all the companies belonging to different industries. Further, as
themethodsaretestedonlyforaparticulartimeframe,therearechancesthatthesharepricesofthatparti
cularyear were influenced by particular factor which might not have occurred in the
otheryears. Another limitation of the study is that, the suttee indicator used the previous day’s
datawhile the linear regression used previous one year’s data. It is possible that this difference
intime frame has caused the significant difference in the correlation and the significance
values(p-values) of suttee indicator and linear regression. The share prices are also affected
bybehavioural factors like investor sentiments and their psychological mood which cannot
bequantified and determined in advance. These factors adversely affect the scientifically
testedpredictionmethods. Theusualassumptions of themostof the
modelsarethattheinvestorsbehaveinarationalway.Butinpracticalscenarios,investorstendtobehave
emotionallyratherthanrationally.Behaviouraltendencies
areanimportantelementbecausethesefactorsdrivedemand and supply in the share market which
in turn determines the price of the shares beingtraded. The study is purely conducted on the
basis of past prices. But there are
conflictingviewpointswithregardtofutureshareprices.Someauthorsareoftheviewthatthesharepri
cesare a reflection of the past while others believe that the share prices are efficientand are
afunctionofpubliclyavailableaswellasprivateinsiderinformation. Theseconflictingviewpointsm
akethestudydebatable.

1.10 IMPLICATIONSOFTHERESEARCH

More academic research in the following areas could be useful. The first area is to refine
themeasure of stock return comovement (Synchronicity) by identifying and measuring the extent
towhichthefirm’sfundamentalvaluedriversarecorrelated. Thissteporapproachwouldgreatlymini
mize the measurement error inherent in the methodology and would also help in
drawingcleanerinferences. Anotherareaofconcernistoconductfurtheranalysistoexaminethestock
price comovement in the context of specific types of market segmentation. For
example,separateanalysesforindustrieswithmoresupportfromgovernment,morepredictableearni
ngs,market leaders, and so on, will provide valuable insight into the efficacy of the
researchundertaken. Further research work can also be done on the relationship between the
index

andtheeffectsofdemandshocksonparticularsecuritiesofthesameindustry.Inlndia,theindexiscom
puted using the free float market capitalisation method. This method employs the
currentmarketpriceandthetotaloutstandingij‘;aaggs&xbafibai)lefortradinginthemarket.Afurtherwork
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tostudyifthedemandshocksforafewcompany’sshareshasanyimpactoraffectstheindexonthe
whole. Irrespective of the various ways to predict share prices, there is noconclusiveevidence
of a particular prediction model working under all scenarios. Thus an attempt can
bemadeinthefurtherstudiestoestablishahierarchyofvariouspredictionmodelsintermsofthelevel
of accuracy. Research can be undertaken in the following area to check if the
pricecomovement is a result of the all the companies being included in the index. The
behaviour
ofsynchronicitycouldbetestedtoseeifthepricestillshowedcomovementifanyofthecompanyisrem
ovedfromtheindexorbyperformingthesamestudyforacompanywhichisnotapartoftheindex.

1.11 CONCLUSION

In this research the first area of study was to determine if the share prices of the companies in
thesame industry exhibit synchronicity. The behaviour of comovement was also tested by
consideringthe ten companies (HCL Technologies Ltd., Hexaware Technologies Ltd., Infosys
Ltd.,
JustDialLtd.,MindTreeLtd.,NIITTechnologiesLtd.,TataConsultancyServicesLtd., TataElxsiLtd., Te
chMahindraltd., WiproLtd.,)asonegroupandNiftyl Tindexasanothergroup.Resultsindicatethatthere
exists a comovement betweenthe share prices the companies and also between the
individualcompanies and Nifty IT index. The second area of study was to determine if Sutte
Indicator

andLinearregressionmodelspredictthesharepricesaccurately. Theresultsshowthatboththemethodsdo
not succeed in predicting the share prices accurately. However, prices predicted by
linearregression method were not significantly different from that of the actual prices for Tech
Mahinda.But a comparison between the Sutte indicator and linear regression method reveals that
the MAPEvalues are significantly lower in the Sutte indicator methods than that of the linear
regressionmethod. Lower MAPE defines better accuracy of the prediction method employed.
Table — 12showstheMAPE valuesforboththemethods.

Table12-MAPEvaluesforSutteIndicatorandRegression

Nameofthecompany MAPE %forSutteln MAPE%forlinearregression
dicator
HCLTechnologiesLtd 0.85% 4.54%
HexawareTechnologiesLtd 1.91%
27.63%
InfosysLtd 1.08%
9.56%
JustDialLtd 2.34%
8.62%
MindTreeltd 1.7%
nciree ’ 15.31%
NIITTechnologiesLtd L77% 12.21%
TataConsultancyServicesLtd 0.98%
14.03%
TataElxsilLtd 1.59%
21.76%
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TechMahindraltd 1.44%
echMahindra 0 6.02%

WiproLtd 1.2%
11.07%

ThevaluesrevealthatSutteindicatorisbettermeasureintermsofstandarderrorastheMAPEvalues
are comparatively lesser. Further the correlation between the actual and predicted price
isalsohigh.Eventhoughtherearesignificantpricedifferencesbetweenactualandpredicted,theSuttei
ndicatorseemstoprovidebetterbuyandsellsignalsascomparedtothemovingaveragesmethod.
Although the prices predicted by the Sutte indicator are not accurate, the direction ofprice
movements seem to follow the direction as predicted by the indicator (i.e.) if the
Sutteindicator predicts the prices to move up, the actualprices tend to move up in most of the
casesandvice versa.

REFERENCES

Ahmad,N.,Ahmed,R.,&Zuhaib,M.(2016).StockReturns:ComparisonAmongSelectedDevelopingCountrie
s.AvailableatSSRN2771623.http://dx.doi.org/10.2139/ssrn.2771623
Ahmar,A.S.(2017).SutteIndicator: Atechnicalindicatorinstockmarket.InternationalJournalofEconomic
s and Financial Issues,7(2), 223-226.
https://dergipark.org.tr/en/pub/ijefi/issue/32035/354468
Ahmar,A.S.,Rahman,A.,Arifin,A.N.M.,&Ahmar,A.A.(2017).Predictingmovementofstock of “Y”
using Sutte indicator.Cogent Economics &Finance,5(1), 1347123.
https://doi.org/10.1080/23322039.2017.1347123

Alhomaidi,A.,Hassan,M.K.,Zirek,D.,& Alhassan,A.(2018).Doesanlslamiclabelcausestockprice
comovements and commonality in liquidity?. Applied FEconomics, 50(59), 6444-
6457 .https://doi.org/10.1080/00036846.2018.1486023

Almujamed,H.1.(2018).Predictablereturnsinanemergingstock market: Evidence
fromQatar.Cogent Business & Management,5(1), 1497573.
https://doi.org/10.1080/23311975.2018.1497573

Ariyo,A.A.,Adewumi,A.O.,&Ayo0,C.K.(2014,March26-28).Stockpricepredictionusingthe ARIMA
model. 2014 UKSim-AMSS 16th International Conference on Computer Modellingand

Simulation, Cambridge,
UK.IEEE.https://ieeexplore.ieee.org/abstract/document/7046047

Baim, D. V., Goukasian, L., & Misch, M. B. (2015). Olympic sponsorships, stock prices,
andtradingactivity./nternationalJournalofSportFinance,10(2),175-195.
https://www.researchgate.net/profile/Levon-
Goukasian/publication/281962282 Olympic_Sponsorships_Stock Prices_and Trading_Activi
ty/links/57c¢9b602082e59825180f383/Olympic-Sponsorships-Stock-Prices-and-Trading-
Activity.pdf

Banda, K., Hall, J. H.,, & Pradhan, R. P. (2019). The impact of macroeconomic variables
onindustrial shares listed on the Johannesburg Stock Exchange. Macroeconomics and
Financein  Emerging Market Economies,12(3), 270-292.
https://doi.org/10.1080/17520843.2019.1599034

Boonkrong, P., & Arjrith, N. (2018). Impact of weekdays on the return rate of stock price
index:evidencefromthestockexchangeofThailand.JournalofFinanceandAccounting,6(1),35-
41.https://doi.org/10.11648/1.jfa.20180601.15

Brady, K., & Premti, A. (2019). How Do Investors Determine Stock Prices after Large
PriceShocks?.Journal of Behavioral Finance,20(3), 354-368.

Page No: 24



Journal of Vibration Engineering(1004-4523) || Volume 24 Issue 4 2024 || www.jove.science

https://doi.org/10.1080/15427560.2018.1511563
Chiang, T.C.,&Doong,S.C.(2001).Empiricalanalysisofstockreturnsandvolatility: Evidencefrom
seven Asian stock markets based on TAR-GARCH model. Review of QuantitativeFinance
and Accounting,l7, 301-318.
https://link.springer.com/article/10.1023/A:1012296727217
Chowdhury, A. Y., Sarwar, M. S., & Hamid, M. K. (2019). Effects of Corporate Disclosure
onSharePriceMovement: AnEmpiricalStudyonListedCompaniesinDhakaStockExchange.Fro
ntiers in Management Research,9(3), 188-235.
https://dx.doi.org/10.22606/fmr.2019.33001
Chu,X.,&Qiu,J.(2019).ForecastingVolatilitywithPriceLimitHits—EvidencefromChineseStock
Market.Emerging  Markets  Finance  and  Trade,55(5), 1034-1050.
https://doi.org/10.1080/1540496X.2018.1532888
Chu, X., Wu, C., & Qiu, J. (2016). A nonlinear Granger causality test between stock returns
andinvestorsentimentforChinesestockmarket:awavelet-based approach.
AppliedEconomics,48(21),1915-1924.https://doi.org/10.1080/00036846.2015.1109048
Dang, M., & Duong, D. (2016, September). Improvement methods for stock market
predictionusing financial news articles. In 2016 3rd National foundation for science and
technologydevelopment conference on information and computer science (NICS) (pp. 125-
129). IEEE.https://doi.org/10.1109/NICS.2016.7725636
El Ansary, O., & Atuea, M. (2017). Testing the Effect of Technical Analysis Strategies
onAchievingAbnormalReturn:EvidencefromEgyptianStockMarket.
AccountingandFinanceresearch,6(2),26-42 . https://doi.org/10.5430/afr.v6én2p26

El-
Ansary,O.,&Mohssen,D.(2017).Testingthepredictingabilityoftechnicalanalysisclassicalpatte
ms in the Egyptian stock market. Accounting and Finance Research, 6(3), 94-
104.https://doi.org/10.5430/afr.v6n3p94
Emekter, R., Beaves, R., & Dennick-Ream, Z. (2018). Is stock market overpriced? A
benchmarkapproach.Cogent Economics &
Finance,6(1), 1534303.
https://doi.org/10.1080/23322039.2018.1534303
Ferreira,E.,&Orbe,S.(2018). Whyaretheretime-
varyingcomovementsintheEuropeanstockmarket?.7he European Journal
of Finance,24(10), 828-848.
https://doi.org/10.1080/1351847X.2017.1339622
Foucault,T.,&Fresard,L.(2014).Learningfrompeers'stockpricesandcorporateinvestment.Journal
of Financial Economics,111(3), 554-5717.
https://doi.org/10.1016/].jfineco.2013.11.006
GorencNovak,M.,&Veluscek,D.(2016).Predictionofstockpricemovementbasedondailyhighprices.
Quantitative Finance,16(5), 793-826.
https://www.tandfonline.com/doi/abs/10.1080/14697688.2015.1070960
Greenwood,R.M.,&Sosner,N.(2007). Tradingpatternsandexcesscomovementofstockreturns. FinancialAn
alystsJournal,63(5),69-81.https://doi.org/10.2469/faj.v63.n5.4841
Jiang,Y.,Cao,Y.,Liu,X.,
&Zhai,J.(2019).Volatilitymodelingandprediction:theroleofpriceimpact. Quantitative
Finance,19(12), 2015-2031.
https://doi.org/10.1080/14697688.2019.1636123

Karathanasopoulos, A., Theofilatos, K. A., Sermpinis, G., Dunis, C., Mitra, S., & Stasinakis,
C.(2016). Stock market prediction using evolutionary support vector machines: an
applicationtotheASE20index. TheEuropeanJournalofFinance,22(12),1145-1163.
https://doi.org/10.1080/1351847X.2015.1040167

Khuwaja, P., Khowaja, S. A., Khoso, 1., & Lashari, I. A. (2020). Prediction of stock
movementusingphasespacereconstructionandextremelearningmachines.JournalofExperimen
tal&Theoretical Artificial Page No: pintelligence,32(1), 59-79.




Journal of Vibration Engineering(1004-4523) || Volume 24 Issue 4 2024 || www.jove.science

https://doi.org/10.1080/0952813X.2019.1620870

Page No: 26



Journal of Vibration Engineering(1004-4523) || Volume 24 Issue 4 2024 || www.jove.science

Luo,T.,&Xie,W.(2012).Industryinformationuncertaintyandstockreturncomovement.Asia-Pacific
Journal of Accounting & Economics,19(3), 330-351.
https://doi.org/10.1080/16081625.2012.667477
Maikinen, Y., Kanniainen, J., Gabbouj, M., & losifidis, A. (2019). Forecasting jump arrivals
instock prices: new  attention-based network architecture wusing limit order
bookdata.Quantitative Finance,19(12), 2033-2050.
https://doi.org/10.1080/14697688.2019.1634277
McDonaldIV,M.B.(2017).StockandIndustryReturnCharacteristicsAroundPriceShocks.Journal
of Behavioral Finance,18(2), 167-179.
https://doi.org/10.1080/15427560.2017.1308939
McMillan,DavidG.(2016),Stockreturnpredictability:theroleofinflationandthresholddynamics,
International  Review of  Applied  Economics,8(1), 234-258.
hitps://doi.org/10.1080/02692171.2016.1257581
McMillan, David G.(2016),Stock return predictability and market integration: The role of
globaland local information, Cogent Economics &
Finance, 15(2), 289-307.
https://doi.org/10.1080/23322039.2016.1178363
Menon, S. (2018). A comparative study of the Indian stock market with two international
stockmarkets between 2012-17. International journal of engineering technology science
andresearch, 5(3),446-459.http://www.ijetsr.com/images/short pdf/1520835179 446-459-
chd996_word_etsr.pdf
Miralles-Quirés, J. L., Miralles-Quirés, M. D. M., & Valente Gongalves, L. M. (2019).
Theprofitability of moving average rules: smaller is better in the Brazilian
stockmarket.Emerging Markets Finance and Trade,55(1),150-167.
https://doi.org/10.1080/1540496X.2017.1422428

Mishra,A.K.,Mclnish,T.H.,&Tripathy,T.(2015).PricemovementandtradesizeontheNational
Stock  Exchange of India.Applied  Economics,47(45),  4847-4854.
https://doi.org/10.1080/00036846.2015.1037436
Mishra,S.,&Dhole,S.(2015).Stockpricecomovement:EvidencefromIndia. EmergingMarkets Financeand
Trade,51(5),893-903.https://doi.org/10.1080/1540496X.2015.1061381

Mohammed, H. Y., & Abu Rumman, A. A. (2018). The impact of macroeconomic indicators
onQatar stock exchange: A comparative study between Qatar exchange index and Al
Rayyanlslamicindex.Journaloftransnationalmanagement,23(4),154-177.
https://doi.org/10.1080/15475778.2018.1512342

Nayak, A., Pai, M. M., & Pai, R. M. (2016). Prediction models for Indian stock market.
ProcediaComputerScience,89,441-449 https://doi.org/10.1016/j.procs.2016.06.096

Nelson, D. M., Pereira, A. C., & De Oliveira, R. A. (2017, May 14 - 19). Stock market's
pricemovement prediction with LSTM neural networks. 2017 International joint
conference onneural networks (IJCNN), Anchorage, AK,

USA. IEEE .https://ieeexplore.ieee.org/abstract/document/7966019

Pham, Thach Ngoc, Nguyen, Vuong Minh and Vo, Duc Hong. (2018), The Cross-Section
ofExpected Stock Returns: New Evidence from an Emerging Market, Emerging
MarketsFinanceandTrade,23(3), 345-367.https://doi.org/10.1080/1540496X.2018.1433031

Prusak, B. (2017). The accuracy of alternative stock valuation methods—the case of the
WarsawStockExchange. Economicresearch-Ekonomskaistrazivanja,30(1),416-438.
https://doi.org/10.1080/1331677X.2017.1305793

Sheelapriya,G.,&Murugesan,R.(2017).StockpricetrendpredictionusingBayesianregularisedradial

basis function network model. Spanish  Journal of  Finance and
Accounting/RevistaEspariola de Financiacion b%
Contabilidad,46(2), 189-211.

https://doi.org/10.1080/02102412.2016.1260859

Sobolev,D.,Chan,B.,&Harvey,N.(2017).Buy,sell,orhold? Asense-makingaccountoffactors
age No: 27




Journal of Vibration Engineering(1004-4523) || Volume 24 Issue 4 2024 || www.jove.science

influencingtradingdecisions. CogentEconomics&Finance,
5(1),1295618.https://doi.org/10.1080/23322039.2017.1295618

Sun, X. Q., Shen, H. W., & Cheng, X. Q. (2014). Trading network predicts stock price.
Scientificreports,4(1),3711.https://www.nature.com/articles/srep03711

Sutkatti, Rashmi and Dr. Torse, D. A. (2019). Stock Market Forecasting Techniques:
Survey.InternationalResearchJournalofEngineeringandTechnology,11(3),138-
158.https://www.irjet.net/archives/V6/i5/IRJET-V6I5577.pdf

Vychytilova,J.,Pavelkova,D.,Pham,H.,&Urbanek, T.(2019).Macroeconomicfactorsexplaining
stock volatility: multi-country empirical evidence from the autoindustry.Economic

research-Ekonomska istrazivanja,32(1), 3327-3341.

https://doi.org/10.1080/1331677X.2019.1661003

Zhong,X.,&Enke,D.(2017).Forecastingdailystockmarketreturnusingdimensionalityreduction. Expe
rt Systems with Applications,67, 126-139.
https://doi.org/10.1016/j.eswa.2016.09.027

Page No: 28





