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Abstract 

 
ThisresearchfocusesonthecorrelationamongthedifferentstockpricesintheIndianstockmarket.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
esasonegroupandNiftyITindexasanothergroup,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 securities 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: 

 
 TodeterminethedegreeofsimilarityinthesharepricemovementsofthecompaniesintheIT

industry 
 TocomparethesharepricemovementsoftheITcompaniesasonegroupandtheindex(Nifty

IT)asanothergroup. 
 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 items and 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, 
futurerevenuesandearningspersharearehigher(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 Vychytilová 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
rbyMäkinenetal.,2019provesthatanewCNN-LSTM-Attentionmodel(developed)wasabletopredict 
jumps one minute ahead from limit order book data. A paper by Dang & Duong, 2016proposed an 
approach of using time series analysis and improved text mining techniques to 
predictdailystockmarketdirections.AresearchbyNelsonetal.,2017employedLSTMnetworksto 
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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 
thecurrentpricein15minutesinthefuture.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.ResultsobtainedrevealedthattheARIMAmodelhasastrongpotentialforshort-
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―SutteIndicator‖(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 
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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 various 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: 

 H0:Themeanstockpricesofthecompaniesandtheindustryindexareequal. 

 H1:Themeanstockpricesof thecompaniesandtheindustryindexarenotequal. 
 

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

 H0:Thereisnosignificantdifferencebetweentheactualandpredictedstockprices. 

 H1: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 

 
MultiplefactorANOVAtestusingplannedcontrastsandaposthoctestnamedTukeyHSDisused 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–NiftyITusing‘MultiplefactorANOVAtestusingplannedcontrasts’.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
draLtd., 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 contrasts‖ 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 variancesare equal(i.e.) the 
resultsshouldnotbestatisticallysignificant.Table–1showstheresultsforhomogeneityofvariances. 

 
 
 

Table1-TestofHomogeneityofvariances 
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For the test of homogeneity of variances, the significance value is 0.000 which 
islesserthan0.05.Hencethevariancesarenotequal.Sincetheassumptionofhomogeneityofvarian
cesisviolated,Welch’sANOVAisemployed.Itcomparestwomeanstoseeiftheyareequal. It is an 
alternative to the Classic ANOVA and can be used even if your data 
violatestheassumptionofhomogeneityofvariances.Table–
2belowshowstheresultsofWelchtest.TheresultsofWelchtestindicatethatthesignificancevaluei
s0.916whichisgreaterthan 
0.05. This reveals that the means are almost equal, indicating that there are no 
significantdifferencesbetweenthemeansofdifferentgroups. 

 
Table2-Welchtest 
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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 

 

 
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,weneedtoconsiderthesignificancevalueof0.321inthecontrasttest.Since 
the value is greater than 0.05 we can conclude that there is no significant 
differencebetweentheincreaseanddecreaseof10companiesasonegroupandNiftyITindexasanoth
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) 
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TheresultsofTukeyHSDshowthatthedirectionsofpricemovementsamongthecompaniesaresim
ilar.Thesignificancevalueisgreaterthan0.05forallthepairwisecomparisonswhichleads to 
acceptance of null hypothesis which states that there are no significant 
differencesbetweenthemeansofthesharepricemovementsofthecompanies.Thesignificanceval
ueof1 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 
generatepairwisecomparisonsbetweeneachcompanyandNiftyITindex.Table-
5showstheresultsofTukeyHSD test. 

Table–5-PostHoctest-TukeyHSD(BetweencompaniesandNiftyITindex) 
 

 
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 andNiftyITisalsopositive. 

 
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−PRED= 

SUTTE%L+SUTTE%H 

 2  
 
 

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

 
Where, 

Ck =Closingstockpriceforthedayofk. 
Ck−1 = Closing stock price for the day of 
k−1.Lk = The lowest stock price for the day 
of k.Hk=Thehigheststockpricefortheday ofk. 
SUTTE%L=ThelowestlimitpriceofSutteindicator.SUTTE%H = 
The highest limit price indicator of Sutte indicator.SUTTE-
PRED=StockpredictionpriceusingSutteindicator. 

 
Aftertheshare,pricesarepredictedusingtheSutteindicator,t-
testisconductedtochecktheaccuracyofthepredictionmodel.Table–
6indicatestheresultsofpairedsamplesstatistics.Itcanbenoticed 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) 
 
 

 
 

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.,TechMahindraLtd.,WiproLtd. 

 
Table7-Pairedsamplescorrelations(SutteIndicator) 
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Table7-Pairedsamplescorrelations(SutteIndicator)(Cont.) 

 

 
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. 

 
Table8–MeanAbsolutePercentageError 

 
Companies/Years 3yearspastprices 

(Apr2018–
Mar2022) 

2yearspastprices 
(Apr2020– 

Mar2022) 

1year pastprices 
(Apr2021– 

Mar2022) 
 

HCL
 Technologies
Ltd 

 
13.66% 

 
4.26% 

 
4.54% 

 
HexawareTechnologie
sltd 

 
24.93% 

 
19.07% 

 
27.63% 

 
InfosysLtd 

 
26.58% 

 
29.18% 

 
9.56% 

 
JustDialLtd 

 
71.88% 

 
30.64% 

 
8.62% 

 
MindTreeLtd 

 
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) 
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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. 

 
Table10–Pairedsamplescorrelation(Regression) 

 
 

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

Page No: 20



 

 

 

The correlation test reveals negative correlation between the actual and the predicted 
sharepricesforthreecompanies.Fortherestofthecompanies,thecorrelationispositive.Howeverst
rongcorrelationcanbenoticesonlyforthepredictedpricesofInfosysLtd,NIITTechnologiesLtd,T
CSLtd,TechMahindraLtd.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.Table11displaystheresultsofpairedsamplet-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. 

 
Table11–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.InIndia,theindexiscom
puted using the free float market capitalisation method. This method employs the 
currentmarketpriceandthetotaloutstandingsharesavailablefortradinginthemarket.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.,)asonegroupandNiftyITindexasanothergroup.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%forSutteIn

dicator 
MAPE%forlinearregression 

HCLTechnologiesLtd 0.85%  
4.54% 

HexawareTechnologiesLtd 1.91%  
27.63% 

InfosysLtd 1.08%  
9.56% 

JustDialLtd 2.34%  
8.62% 

MindTreeLtd 1.7%  
15.31% 

NIITTechnologiesLtd 1.77%  
12.21% 

TataConsultancyServicesLtd 0.98%  
14.03% 

TataElxsiLtd 1.59%  
21.76% 
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TechMahindraLtd 1.44%  
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. 
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