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INTRODUCTION

UNIT-I

Data can be defined as a collection offacts orinformation from which

conclusionsmaybedrawn.Datamaybequalitativeorquantitative.Onceweknowthe

differencebetweenthem,wecanknowhowtousethem.

QualitativeData:Theyrepresentsomecharacteristicsorattributes.Theydepict

descriptionsthatmaybeobservedbutcannotbecomputedorcalculated.Forexample,

dataonattributessuchasintelligence,honesty,wisdom,cleanliness,andcreativity

collectedusingthestudentsofyourclassasamplewouldbeclassifiedasqualitative.

Theyaremoreexploratorythanconclusiveinnature.

QuantitativeData:Thesecanbemeasuredandnotsimplyobserved.Theycanbe

numericallyrepresentedandcalculationscanbeperformedonthem.Forexample,data

onthenumberofstudentsplayingdifferentsportsfrom yourclassgivesanestimateof

howmanyofthetotalstudentsplaywhichsport.Thisinformationisnumericalandcan

beclassifiedasquantitative.

DiscreteData:Thesearedatathatcantakeonlycertainspecificvaluesrather

thanarangeofvalues.Forexample,dataonthebloodgroupofacertainpopulationor

ontheirgendersistermedasdiscretedata.Ausualwaytorepresentthisisusingbar

charts.

ContinuousData:Thesearedatathatcantakevaluesbetweenacertainrange

withthehighestandlowestvalues.Thedifferencebetweenthehighestandlowest

valueiscalledtherangeofdata.Forexample,theageofpersonscantakevalueseven

indecimalsorsoisthecaseoftheheightandweightsofthestudentsofyourschool.

Theseareclassifiedascontinuousdata.Continuousdatacanbetabulatedinwhatis

calledafrequencydistribution.Theycanbegraphicallyrepresentedusinghistograms.

Dependingonthesource,itcanclassifyasprimarydataorsecondarydata.Letustake



alookatthem both.

PrimaryData:Thesearethedatathatarecollectedforthefirsttimebyan

investigatorfora Specificpurpose.Primarydata are ‘pure’in the sense thatno

statisticaloperationshavebeenperformedonthem andtheyareoriginal.Anexample

ofprimarydataistheCensusofIndia.

SecondaryData:Theyarethedatathataresourcedfrom someplacethathas

originallycollectedit.Thismeansthatthiskindofdatahasalreadybeencollectedby

someresearchersorinvestigatorsinthepastandisavailableeitherinpublishedor

unpublishedform.Thisinformationisimpureasstatisticaloperationsmayhavebeen

performedonthem already.AnexampleisinformationavailableontheGovernmentof

India,DepartmentofFinance’swebsiteorinotherrepositories,books,journals,etc.

CollectionofPrimaryData

Primarydataiscollectedinthecourseofdoingexperimentalordescriptiveresearchby

doing

experiments,performing surveys orbyobservation ordirectcommunication with

respondents.

Severalmethodsforcollectingprimarydataaregivenbelow:

1.ObservationMethod

Itiscommonlyusedinstudiesrelatingtobehaviouralscience.Underthismethod

observation

becomesascientifictoolandthemethodofdatacollectionfortheresearcher,whenit

servesaformulatedresearchpurposeandissystematicallyplannedandsubjectedto

checksandcontrols.

(a)Structured(descriptive)andUnstructured(exploratory)observation:Whena

observationischaracterizedbycarefuldefinitionofunitstobeobserved,style

ofobserver,conditions forobservation and selection ofpertinentdata of

observationitisastructuredobservation.Whentherecharacteristicsarenot



thoughtofinadvanceornotpresentitisaunstructuredobservation.

(b)Participant,Non-participantand Disguised observation:Whentheobserver

observesbymakinghimselfmoreorless,thememberofthegroupheis

observing,itisparticipantobservationbutwhentheobserverobservesby

detaching him from the group under observation it is non participant

observation.Iftheobserverobservesinsuchamannerthathispresenceis

unknowntothepeopleheisobservingitisdisguisedobservation.

(c)Controlled (laboratory)and Uncontrolled (exploratory)observation:Ifthe

observation,takesplaceinthenaturalsettingitisauncontrolledobservation

butwhenobservertakesplaceaccordingtosomepre-arrangedplans,involving

experimentalprocedureitisacontrolledobservation.

Advantages

 Subjectivebiasiseliminated.

 Dataisnotaffectedbypastbehaviourorfutureintentions

 Naturalbehaviourofthegroupcanberecorded

Limitations

 Expensivemethodology

 Informationprovidedislimited

 Unforeseenfactorsmayinterferewiththeobservationaltask

InterviewMethod

Thismethodofcollectingdatainvolvespresentationoforalverbalstimuliandreplyin

termsoforal-verbalresponses.Itcanbeachievedbytwoways:

 PersonalInterview:Itrequiresapersonknownasinterviewertoaskquestions

generallyinafacetofacecontacttotheotherperson.Itcanbe:

 Directpersonalinvestigation:Theinterviewerhastocollecttheinformation

personallyfrom theservicesconcerned.



 Indirectoralexamination:Theinterviewerhastocrossexamineotherpersons

whoaresupposetohaveaknowledgeabouttheproblem.

 StructuredInterviews:Interviewsinvolvingtheuseofpre-determinedquestions

andofhighlystandardtechniquesofrecording.

 Unstructured interviews:Itdoes notfollow a system of pre-determined

questionsandischaracterizedbyflexibilityofapproachtoquestioning.

 Focusedinterview:Itismeanttofocusattentiononthegivenexperienceofthe

respondentanditseffect.Theinterviewermayaskquestionsinanymanneror

sequencewiththeaim toexplorereasonsandmotivesoftherespondent.

 Clinicalinterviews:Itisconcernedwithbroadunderlyingfeelingandmotivesor

individual’slifeexperiencewhichareusedasmethodtoelicitinformationunder

thismethodattheinterviewerdirection.

 Non directive interview:The interviewer’s function is to encourage the

respondentto talk aboutthe given topic with a bare minimum ofdirect

questioning.

Advantages:

 Moreinformationandindepthcanbeobtained

 Samplescanbecontrolled

 Thereisgreaterflexibilityunderthismethod

 Personalinformationcanaswellbeobtained

 Mis-interpretationcanbeavoidedbyunstructuredinterview.

Limitations

 Itisanexpensivemethod

 Possibilityofbiasinterviewerorrespondent

 Moretimeconsuming

 Possibilityofimaginaryinfoandlessfrankresponses

 Highskilledinterviewerisrequired



(B)Telephonic Interviews:Itrequires the interviewerto collectinformation by

contacting

respondentsontelephoneandaskingquestionsoropinionsorally.

Advantages:

 Itisflexible,fastandcheaperthanothermethods

 Recalliseasyandthereisahigherrateofresponse

 Nofieldstaffisrequired.

Limitations:

 Interviewperiodexceedfiveminutesmaximum whichisless

 Restrictedtopeoplewithtelephonefacilities

 Questionshavetobeshortandtothepoint

 Lessinformationcanbecollected.

Questionnaire

Inthismethodaquestionnaireissent(mailed)totheconcernedrespondentswhoare

expectedtoread,understandandreplyontheirownandreturnthequestionnaire.It

consistsofanumberofquestionsprintedontypedinadefiniteorderonaform onset

offorms.Itisadvisabletoconducta P̀ilotstudy’whichistherehearsalofthemain

surveybyexpertsfortestingthequestionnaireforweaknessesofthequestionsand

techniquesused.

Essentialsofagoodquestionnaire:

 Itshouldbeshortandsimple

 Questionsshouldproceedinalogicalsequence

 Technicaltermsandvagueexpressionsmustbeavoided.



 Controlquestionstocheckthereliabilityoftherespondentmustbepresent

 Adequatespaceforanswersmustbeprovided

 Briefdirectionswithregardtofillingupofquestionnairemustbeprovided

 Thephysicalappearances–qualityofpaper,colouretcmustbegoodtoattract

the

 attentionoftherespondent

Advantages:

 Freefrom biasofinterviewer

 Respondentshaveadequatetimetogive

 Respondentshaveadequatetimetogiveanswers

 Respondentsareeasilyandconvenientlyapproachable

 Largesamplescanbeusedtobemorereliable

Limitations:

 Lowrateofreturnofdulyfilledquestionnaire

 Controloverquestionsislostonceitissent

 Itisinflexibleoncesent

 Possibilityofambiguousoromissionofreplies

 Timetakingandslowprocess

4.Schedules

Thismethodofdatacollectionissimilartoquestionnairemethodwiththedifference

thatschedulesarebeingfilledbytheenumerationsspeciallyappointedforthepurpose.

Enumerationsexplaintheaimsandobjectsoftheinvestigationandmayremoveanyn

misunderstandingandhelptherespondentstorecordanswer.Enumerationsshouldbe

welltrainedtoperform theirjob;he/sheshouldbehonesthardworkingandpatient.

Thistypeofdataishelpfulinextensiveenquirieshoweveritisveryexpensive.



CollectionofSecondaryData

Aresearchercanobtainsecondarydatafrom varioussources.Secondarydatamay

eitherbe

publisheddataorunpublisheddata.Publisheddataareavailablein:

 Publicationsofgovernment

 Technicalandtradejournals

 Reportsofvariousbusinesses,banksetc.

 Publicrecords

 Statisticalorhistoricaldocuments.

Unpublisheddatamaybefoundinletters,diaries,unpublishedbiographiesorwork.

Beforeusingsecondarydata,itmustbecheckedforthefollowingcharacteristics:

 Reliabilityofdata:Whocollectedthedata?From whatsource?Whichmethods?

Time?Possibilityofbias?Accuracy?

 Suitabilityofdata:Theobject,scopeandnatureoftheoriginalenquirymustbe

studiesandthencarefullyscrutinizethedataforsuitability.

 Adequacy:Thedataisconsideredinadequateifthelevelofaccuracyachievedin

dataisfoundinadequateoriftheyarerelatedtoanareawhichmaybeeither

narrowerorwiderthantheareaofthepresentenquiry.

CensusandSampleofData

InStatistics,thebasisofallstatisticalcalculationorinterpretationliesinthe

collectionofdata.Therearenumerousmethodsofdatacollection.Inthislesson,we

shallfocusontwoprimarymethodsandunderstandthedifferencebetweenthem.Both

aresuitableindifferentcasesandtheknowledgeofthesemethodsisimportantto

understandwhentoapplywhichmethod.ThesetwomethodsareCensusmethodand

Samplingmethod.

CensusMethod:

Censusmethodisthatmethodofstatisticalenumerationwhereallmembersof

thepopulationarestudied.A populationreferstothesetofallobservationsunder



concern.Forexample,ifyouwanttocarryoutasurveytofindoutstudent’sfeedback

aboutthefacilitiesofyourschool,allthestudentsofyourschoolwouldform apartof

the‘population’foryourstudy.Atamorerealisticlevel,acountrywantstomaintain

information and records aboutallhouseholds.Itcan collectthis information by

surveyingallhouseholdsinthecountryusingthecensusmethod.Inourcountry,the

GovernmentconductstheCensusofIndiaeverytenyears.TheCensusappropriates

informationfrom householdsregardingtheirincomes,theearningmembers,thetotal

numberofchildren,membersofthefamily,etc.Thismethodmusttakeintoaccountall

theunits.Itcannotleaveoutanyoneincollectingdata.Oncecollected,theCensusof

Indiarevealsdemographicinformationsuchasbirthrates,deathrates,totalpopulation,

populationgrowthrateofourcountry,etc.Thelastcensuswasconductedintheyear

2011.

SamplingMethod:

Like we have studied,the population contains units with some similar

characteristicsonthebasisofwhichtheyaregroupedtogetherforthestudy.Incaseof

theCensusofIndia,forexample,thecommoncharacteristicwasthatallunitsare

Indiannationals.Butitisnotalwayspracticaltocollectinformationfrom alltheunitsof

thepopulation.Itisatime-consumingandcostlymethod.Thus,aneasywayoutwould

betocollectinformationfrom somerepresentativegroupfrom thepopulationandthen

makeobservationsaccordingly.Thisrepresentativegroupwhichcontainssomeunits

from thewholepopulationiscalledthesample.

SampleSelection:

Thefirstmostimportantstepinselectingasampleistodeterminethepopulation.Once

the

populationisidentified,asamplemustbeselected.Agoodsampleisonewhichis:

 Smallinsize.

 Providesadequateinformationaboutthewholepopulation.



 Takeslesstimetocollectandislesscostly.

Inthecaseofourpreviousexample,youcouldchoosestudentsfrom yourclassto

betherepresentativesampleoutofthepopulation(allstudentsintheschool).However,

theremustbesomerationalebehindchoosingthesample.Ifyouthinkyourclass

comprisesasetofstudentswhowillgiveunbiasedopinions/feedbackorifyouthink

yourclasscontainsstudentsfrom differentbackgroundsandtheirresponseswouldbe

relevanttoyourstudent,youmustchoosethem asyoursample.Otherwise,itisidealto

chooseanothersamplewhichmightbemorerelevant.

Again,realistically,thegovernmentwantsestimatesontheaverageincomeofthe

Indian household.Itisdifficultand time-consuming to studyallhouseholds.The

governmentcansimplychoose,say,50householdsfrom eachstateofthecountryand

calculatetheaverageofthattoarriveatanestimate.Thisestimateisnotnecessarily

theactualfigurethatwouldbearrivedatifallunitsofthepopulationunderwentstudy.

But,itapproximatelygivesanideaofwhatthefiguremightlooklike.

SamplingTechniques

Samplinghelpsalotinresearch.Itisoneofthemostimportantfactorswhich

determinetheaccuracyofyourresearch/surveyresult.Ifanythinggoeswrongwithyour

samplethenitwillbedirectlyreflectedinthefinalresult.Therearelotoftechniques

whichhelpustogathersampledependingupontheneedandsituation.Thisblogpost

triestoexplainsomeofthosetechniques.

Tostartwith,let’shavealookonsomebasicterminology.

 Population isthecollection oftheelementswhich hassomeortheother

characteristicincommon.Numberofelementsinthepopulationisthesizeof

thepopulation.

 Sampleisthesubsetofthepopulation.Theprocessofselectingasampleis

knownassampling.Numberofelementsinthesampleisthesamplesize.



Sampling

Therearelotofsamplingtechniqueswhicharegroupedintotwocategoriesas:

 ProbabilitySampling

 Non-ProbabilitySampling

Thedifferenceliesbetweentheabovetwoisweatherthesampleselectionisbasedon

randomizationornot.Withrandomization,everyelementgetsequalchancetobe

pickedupandtobepartofsampleforstudy.

ProbabilitySampling

ThisSamplingtechniqueusesrandomizationtomakesurethateveryelementof

thepopulationgetsanequalchancetobepartoftheselectedsample.It’salternatively

knownasrandom sampling.

SimpleRandom Sampling:

Everyelementhasanequalchanceofgettingselectedtobethepartsample.Itis

usedwhenwedon’thaveanykindofpriorinformationaboutthetargetpopulation.

Forexample:Random selectionof20studentsfrom classof50students.Eachstudent

hasequalchanceofgettingselected.Hereprobabilityofselectionis1/50

StratifiedSampling

Thistechniquedividestheelementsofthepopulationintosmallsubgroups

(strata)basedonthesimilarityinsuchawaythattheelementswithinthegroupare

homogeneousandheterogeneousamongtheothersubgroupsformed.Andthenthe

elementsarerandomlyselectedfrom eachofthesestrata.Weneedtohaveprior

informationaboutthepopulationtocreatesubgroups.

ClusterSampling

Ourentirepopulationisdividedintoclustersorsectionsandthentheclustersare

randomlyselected.Alltheelementsoftheclusterareusedforsampling.Clustersare

identifiedusingdetailssuchasage,sex,locationetc.Clustersamplingcanbedonein

followingways:



SingleStageClusterSampling

Entireclusterisselectedrandomlyforsampling.TwoStageClusterSampling

Herefirstwerandomlyselectclustersand thenfrom thoseselected clusterswe

randomlyselectelementsforsampling

SystematicClustering

Heretheselectionofelementsissystematicandnotrandom exceptthefirst

element.Elementsofasamplearechosenatregularintervalsofpopulation.Allthe

elementsareputtogetherinasequencefirstwhereeachelementhastheequalchance

ofbeingselected.Forasampleofsizen,wedivideourpopulationofsizeN into

subgroupsofkelements.Weselectourfirstelementrandomlyfrom thefirstsubgroup

ofkelements.Toselectotherelementsofsample,perform following:

Weknownumberofelementsineachgroupiski.eN/n

Soifourfirstelementisn1then

Secondelementisn1+ki.en2

Thirdelementn2+ki.en3andsoon..

TakinganexampleofN=20,n=5

NoofelementsineachofthesubgroupsisN/ni.e20/5=4=k

Now,randomlyselectfirstelementfrom thefirstsubgroup.

Ifweselectn1=3

n2=n1+k=3+4=7

n3=n2+k=7+4=11

Multi-StageSampling

Itisthecombinationofoneormoremethodsdescribedabove.Populationis

dividedintomultipleclustersandthentheseclustersarefurtherdividedandgrouped

intovarioussubgroups(strata)basedonsimilarity.Oneormoreclusterscanbe

randomlyselectedfrom eachstratum.Thisprocesscontinuesuntiltheclustercan’tbe

dividedanymore.Forexamplecountrycanbedividedintostates,cities,urbanandrural

andalltheareaswithsimilarcharacteristicscanbemergedtogethertoform astrata.



Non-ProbabilitySampling

Itdoes notrely on randomization.This technique is more relianton the

researcher’sabilitytoselectelementsforasample.Outcomeofsamplingmightbe

biasedandmakesdifficultforalltheelementsofpopulationtobepartofthesample

equally.Thistypeofsamplingisalsoknownasnon-random sampling.

ConvenienceSampling:Herethesamplesareselectedbasedontheavailability.This

methodisusedwhentheavailabilityofsampleisrareandalsocostly.Sobasedonthe

conveniencesamplesareselected.

Forexample:Researcherspreferthisduringtheinitialstagesofsurveyresearch,asit’s

quickandeasytodeliverresults.

PurposiveSampling:Thisisbasedontheintentionorthepurposeofstudy.Onlythose

elementswillbeselectedfrom thepopulationwhichsuitsthebestforthepurposeof

ourstudy.

ForExample:Ifwewanttounderstandthethoughtprocessofthepeoplewhoare

interestedinpursuingmaster’sdegreethentheselectioncriteriawouldbe“Areyou

interestedforMastersin..?”Allthepeoplewhorespondwitha“No”willbeexcluded

from oursample.

QuotaSampling:Thistypeofsamplingdependsofsomepre-setstandard.Itselectsthe

representative sample from the population.Proportion ofcharacteristics/traitin

sampleshouldbesameaspopulation.Elementsareselecteduntilexactproportionsof

certaintypesofdataisobtainedorsufficientdataindifferentcategoriesiscollected.

Forexample:Ifourpopulationhas45%femalesand55%malesthenoursampleshould

reflectthesamepercentageofmalesandfemales.

Referral/SnowballSampling:This technique is used in the situations where the



populationiscompletelyunknownandrare.Thereforewewilltakethehelpfrom the

firstelementwhichweselectforthepopulationandaskhim torecommendother

elementswhowillfitthedescriptionofthesampleneeded.Sothisreferraltechnique

goeson,increasingthesizeofpopulationlikea

snowball.

Forexample:It’susedinsituationsofhighlysensitivetopicslikeHIVAidswherepeople

willnotopenlydiscussandparticipateinsurveystoshareinformationaboutHIVAids.

Notallthevictimswillrespondtothequestionsaskedsoresearcherscancontact

peopletheyknoworvolunteerstogetintouchwiththevictimsandcollectinformation

Helpsinsituationswherewedonothavetheaccesstosufficientpeoplewiththe

characteristicsweareseeking.Itstartswithfindingpeopletostudy.

UNIT-II

Conceptoft,ChiSquareandFDistribution

Thetdistribution

Theprobabilitydistributionthatwillbeusedmostofthetimeinthisbookisthe

so called fdistribution.The f-distribution is verysimilarin shape to the normal

distributionbutworksbetterforsmallsamples.Inlargesamplesthef-distribution

convergestothenormaldistribution.

Propertiesofthet-distribution:

Intheprevioussectionweexplainedhowwecouldtransform anormalrandom

variablewithanarbitrarymeanandanarbitraryvarianceintoastandardnormalvariable.

Thatwasunderconditionthatweknewthevaluesofthepopulationparameters.Often

itisnotpossibletoknow thepopulationvariance,andwehavetorelyonthesample

value.Thetransformationformulawouldthenhaveadistributionthatisdifferentfrom

thenormalinsmallsamples.Itwould

insteadbef-distributed.Assumethatyouhaveasampleof60observationsandyou

foundthatthesamplemeanequals5andthesamplevarianceequals9.Youwouldlike

toknowifthepopulationmeanisdifferentfrom 6.Westatethefollowinghypothesis:

H0:u=6H1:/*6



Weusethetransformationformulatoform thetestfunction

1.Thef-distributionissymmetricarounditsmean.

2.Themeanequalszerojustasforthestandardnormaldistribution.

3.Thevarianceequalsk/(k-2),withkbeingthedegreesoffreedom.

Example:

Observe thatthe expression forthe standard deviation contains an S.S

representsthesamplestandarddeviation.Sinceitisbasedonasampleitisarandom

variable,justasthemean.Thetestfunctionthereforecontainstworandom variables.

Thatimpliesmorevariation,andthereforeadistributionthatdeviatesfrom thestandard

normal.Itispossibletoshow thatthedistributionofthistestfunctionfollowsthe -̂

distributionwithn-1degreesoffreedom,wherenisthesamplesize.Henceinourcase

thetestvalueequals:Thetestvaluehastobecomparedwithacriticalvalue.Ifwe

chooseasignificancelevelof5%thecriticalvaluesaccordingtothê -distributionwould

be[-2.0;2.0].Sincethetestvalueislocatedoutsidetheintervalwecansaythatwe

rejectthenullhypothesisinfavorforthealternativehypothesis.Thatwehaveno

informationaboutthepopulationmeanisofnoproblem,becauseweassumethatthe

populationmeantakesavalueaccordingtothenullhypothesis.Hence,weassumethat

weknowthetruepopulationmean.Thatispartofthetestprocedure.

TheChi-squaredistribution

Untilnowwehavetalkedaboutthepopulationmeanandperformedtestsrelated

tothemean.Oftenitisinterestingtomakeinferenceaboutthepopulationvarianceas

well.Forthatpurposewearegoingtoworkwithanotherdistribution,theChi-square

distribution.Statisticaltheoryshowsthatthesquarerootofastandardnormalvariable

isdistributedaccordingtotheChisquaredistributionanditisdenotedx2,andhasone

degreeoffreedom.Itturnsoutthatthesum ofsquaredindependentstandardnormal

variablesalsoisChi-squareddistributed.Wehave:

PropertiesoftheChi-squareddistribution:

1.TheChi-squaredistributiontakesonlypositivevalues

2.Itisskewedtotherightinsmallsamples,andconvergestothenormaldistributionas

thedegreesoffreedom goestoinfinity



3.Themeanvalueequalskandthevarianceequals2k,wherekisthedegreesof

freedom

Inordertoperform atestrelatedtothevarianceofapopulationusingthesample

varianceweneedatestfunctionwithaknowndistributionthatincorporatesthose

components.Inthiscasewemayrelyonstatisticaltheorythatshowsthatthefollowing

functionwouldwork:WhereS2representsthesamplevariance,SigmaSquarethe

populationvariance,andn-1thedegreesoffreedom usedtocalculatethesample

variance.How couldthisfunctionbeusedtoperform atestrelatedtothepopulation

variance?

Example:

Wehaveasampletakenfrom apopulationwherethepopulationvarianceagivenyear

was—=

400.Someyearslaterwesuspectthatthepopulationvariancehasincreasedandwould

liketestif

thatisthecase.Wecollectasampleof25observationsandstatethefollowing

hypothesis:

Using the25 observationswefound a samplevarianceequalto 600.Using this

informationwe

setupthetestfunctionandcalculatethetestvalue:

Wechooseasignificancelevelof5% andfindacriticalvalueinTableA3equalto

36.415.Since

thetestvalueislowerthanthecriticalvaluewecannotrejectthenullhypothesis.Hence

we

cannotsaythatthepopulationvariancehaschanged.

TheF-distribution

ThefinaldistributiontobediscussedinthischapteristheF-distribution.Inshapeitis

verysimilartotheChi-squaredistribution,butisaconstructionbasedonaratiooftwo

independentChi-squareddistributedrandom variables.AnF-distributedrandom variable

thereforehastwosetsofdegreesoffreedom,sinceeachvariableinthisratiohasits

owndegreesoffreedom.Thatis:



PropertiesoftheF-distribution:

1.TheF-distributionisskewedtotherightandtakesonlypositivevalues

2.TheF-distributionconvergestothenormaldistributionwhenthedegreesoffreedom

becomelarge

3.Thesquareofaf-distributedrandom variablewithkdegreesoffreedom become

Fdistributed:

tk=F]£TheP-distributioncanbeusedtotestpopulationvariances.Itisespecially

interestingwhenwewouldliketoknowifthevariancesfrom twodifferentpopulations

differfrom eachother.Statisticaltheorysaysthattheratiooftwosamplevariances

formsanP-distributedrandom variablewithn1-1andn2-1degreesoffreedom:

Example:

Assumethatwehavetwoindependentpopulationsandwewouldliketoknowif

theirvariancesaredifferentfrom eachother.Wethereforetaketwosamples,onefrom

each population,and form the following hypothesis:Using the two samples we

calculatethesamplevariances,Sj2=8.38andS% =13.14withnl=26and"2=30.

Underthenullhypothesisweknow thattheratioofthetwosamplevariancesisP-

distributedwith25and29degreesoffreedom.Henceweform thetestfunctionand

calculatethetestvalue:

Thistestvaluehastobecomparedwithacriticalvalue.Assumethatwechoose

asignificancelevelof5%.UsingTableA4intheappendix,wehavetofindacritical

valueforatwosidedtest.Sincetheareaoutsidetheintervalshouldsum upto5%,we

mustfindtheuppercriticalpointthatcorrespondsto2.5%.Ifwelookforthatvaluein

thetablewefind2.154.WecallthisupperpointF0.025.Inordertofindtheloverpoint

wecanusethefollowingformula:Wehavethereforereceivedthefollowinginterval:

[0.464;2.154].Thetestvaluelieswithinthisinterval,whichmeansthatweareunableto

rejectthenullhypothesis.Itisthereforequitepossiblethatthetwopopulationvariances

arethesame.

WHATISECONOMETRICS?

Econometricsisthequantitativeapplication ofstatisticaland mathematical

modelsusingdatatodeveloptheoriesortestexistinghypothesesineconomics,andfor



forecastingfuturetrendsfrom historicaldata.Itsubjectsreal-worlddatatostatistical

trialsandthencomparesandcontraststheresultsagainstthetheoryortheoriesbeing

tested.Dependingonifyouareinterestedintestinganexistingtheoryorusingexisting

datatodevelopanew hypothesisbasedonthoseobservations,econometricscanbe

subdividedintotwomajorcategories:theoreticalandapplied.Thosewhoroutinely

engageinthispracticearecommonlyknownaseconometricians.Econometricsdeals

withthemeasurementofeconomicrelationships.Itisanintegrationofeconomics,

mathematicaleconomicsandstatisticswithanobjectivetoprovidenumericalvaluesto

theparametersofeconomicrelationships.Therelationshipsofeconomictheoriesare

usuallyexpressedinmathematicalformsandcombinedwithempiricaleconomics.The

econometrics methods are used to obtain the values ofparameters which are

essentiallythecoefficientsofmathematicalform oftheeconomicrelationships.The

statisticalmethodswhichhelpinexplainingtheeconomicphenomenonareadaptedas

econometricmethods.Theeconometricrelationshipsdepicttherandom behaviourof

economic relationships which are generally not considered in economics and

mathematicalformulations.Itmaybepointedoutthattheeconometricmethodscanbe

usedinotherareaslikeengineeringsciences,biologicalsciences,medicalsciences,

geosciences,agriculturalsciencesetc.Insimplewords,wheneverthereisaneedof

findingthestochasticrelationshipinmathematicalformat,theeconometricmethods

andtoolshelp.Theeconometrictoolsarehelpfulinexplainingtherelationshipsamong

variables.

EconometricModel

A modelis a simplified representation ofa realworld process.Itshould be

representativeinthesensethatitshouldcontainthesalientfeaturesofthephenomena

understudy.Ingeneral,oneoftheobjectivesinmodelingistohaveasimplemodelto

explain a complex phenomenon.Such an objective may sometimes lead to

oversimplifiedmodelandsometimestheassumptionsmadeareunrealistic.Inpractice,

generallyallthevariableswhichtheexperimenterthinksarerelevanttoexplainthe

phenomenonareincludedinthemodel.Restofthevariablesaredumpedinabasket

called“disturbances”wherethedisturbancesarerandom variables.Thisisthemain



differencebetweentheeconomicmodelingandeconometricmodeling.Thisisalsothe

maindifferencebetweenthemathematicalmodelingandstatisticalmodeling.The

mathematicalmodelingisexactinnaturewhereasthestatisticalmodelingcontainsa

stochasticterm also.Aneconomicmodelisasetofassumptionsthatdescribesthe

behaviourofaneconomy,ormoregeneral,aphenomenon.Aneconometricmodel

consistsof:

 Asetofequationsdescribingthebehaviour.Theseequationsarederivedfrom

theeconomicmodelandhavetwoparts–observedvariablesanddisturbances.

 Astatementabouttheerrorsintheobservedvaluesofvariables.

 Aspecificationoftheprobabilitydistributionofdisturbances.

AimsofEconometrics

1.Formulationandspecificationofeconometricmodels:Theeconomicmodels

areformulatedinanempiricallytestableform.Severaleconometricmodelscan

bederivedfrom aneconomicmodel.Suchmodelsdifferduetodifferentchoice

offunctionalform,specificationofstochasticstructureofthevariablesetc.

2.Estimationandtestingofmodels:Themodelsareestimatedonthebasisof

observedsetofdataandaretestedfortheirsuitability.Thisisthepartof

statisticalinferenceofthemodeling.Variousestimationproceduresareusedto

knowthenumericalvaluesoftheunknownparametersofthemodel.Basedon

variousformulationsofstatisticalmodels,asuitableandappropriatemodelis

selected.

3.Use ofmodels:The obtained models are used forforecasting and policy

formulationwhichisanessentialpartinanypolicydecision.Suchforecastshelp

thepolicymakerstojudgethegoodnessoffittedmodelandtakenecessary

measuresinordertore-adjusttherelevanteconomicvariables.

EconometricsandStatistics

Econometricsdiffersbothfrom mathematicalstatisticsandeconomicstatistics.

Ineconomicstatistics,theempiricaldataiscollectedrecorded,tabulatedandusedin



describingthepatternintheirdevelopmentovertime.Theeconomicstatisticsisa

descriptiveaspectofeconomics.Itdoesnotprovideeithertheexplanationsofthe

development of various variables or measurement of the parameters of the

relationships.Statisticalmethodsdescribethemethodsofmeasurementwhichare

developedonthebasisofcontrolledexperiments.Suchmethodsmaynotbesuitable

foreconomicphenomenonastheydon’tfitintheframeworkofcontrolledexperiments.

Forexample,inrealworldexperiments,thevariablesusuallychangecontinuouslyand

simultaneously and so the setup ofcontrolled experiments are notsuitable.

Econometrics uses statisticalmethods afteradapting them to the problems of

economiclife.

Theseadoptedstatisticalmethodsareusuallytermedaseconometricmethods.

Suchmethodsareadjustedsothattheybecomeappropriateforthemeasurementof

stochasticrelationships.Theseadjustmentsbasicallyattemptstospecifyattemptsto

the stochastic elementwhich operate in realworld data and enters into the

determinationofobserveddata.Thisenablesthedatatobecalledasrandom sample

whichisneededfortheapplicationofstatisticaltools.Thetheoreticaleconometrics

includesthedevelopmentofappropriatemethodsforthemeasurementofeconomic

relationshipswhicharenotmeantforcontrolledexperimentsconductedinsidethe

laboratories.Theeconometricmethodsaregenerallydevelopedfortheanalysisofnon-

experimentaldata.Whereas,the applied econometricsincludesthe application of

econometricmethodstospecificbranchesofeconometrictheoryandproblemslike

demand,supply,production,investment,consumptionetc.Theappliedeconometrics

involvestheapplicationofthetoolsofeconometrictheoryfortheanalysisofeconomic

phenomenonandforecastingtheeconomicbehaviour.

EconometricsandRegressionanalysis

Oneoftheveryimportantrolesofeconometricsistoprovidethetoolsformodelingon

thebasisofgivendata.Theregressionmodelingtechniquehelpsalotinthistask.The

regressionmodelscanbeeitherlinearornon-linearbasedonwhichwehavelinear

regressionanalysisandnon-linearregressionanalysis.Wewillconsideronlythetools

oflinearregressionanalysisandourmaininterestwillbethefittingoflinearregression



modeltoagivensetofdata.

UNIT-III

RegressionversusCorrelation

Correlation:

The term correlation is a combination oftwo words ‘Co’(together)and relation

(connection)betweentwoquantities.Correlationiswhen,atthetimeofstudyoftwo

variables,itisobservedthataunitchangeinonevariableisretaliatedbyanequivalent

changeinanothervariable,i.e.directorindirect.Orelsethevariablesaresaidtobe

uncorrelatedwhenthemovementinonevariabledoesnotamounttoanymovementin

anothervariableinaspecificdirection.Itisastatisticaltechniquethatrepresentsthe

strengthoftheconnectionbetweenpairsofvariables.Correlationcanbepositiveor

negative.Whenthetwovariablesmoveinthesamedirection,i.e.anincreaseinone

variablewillresultinthecorrespondingincreaseinanothervariableandviceversa,then

the variables are considered to be positivelycorrelated.Forinstance:profitand

investment.Onthecontrary,whenthetwovariablesmoveindifferentdirections,insuch

awaythatanincreaseinonevariablewillresultinadecreaseinanothervariableand

viceversathenthissituationisknownasnegativecorrelation.Forinstance:Priceand

demandofaproduct.

Regression:Astatisticaltechniqueforestimatingthechangeinthemetricdependent

variableduetothechangeinoneormoreindependentvariables,basedontheaverage

mathematicalrelationshipbetweentwoormorevariablesisknownasregression.It

playsasignificantroleinmanyhumanactivities,asitisapowerfulandflexibletool

whichusedtoforecastthepast,presentorfutureeventsonthebasisofpastorpresent

events.Forinstance:Onthebasisofpastrecords,abusiness’sfutureprofitcanbe

estimated.Inasimplelinearregression,therearetwovariablesxandy,whereiny

dependsonxorsayinfluencedbyx.Hereyiscalledasdependent,orcriterionvariable

andxisindependentorpredictorvariable.Theregressionlineofyonxisexpressedas

under:

y=a+bxWhere,a=constantandb=regressioncoefficient.Inthisequation,aandb

aretworegressionparameters.



DifferencesbetweenCorrelationandRegression

Thepointsgivenbelow,explainsthedifferencebetweencorrelationandregressionin

detail:

 Astatisticalmeasurewhichdeterminestheco-relationshiporassociationoftwo

quantitiesisknownasCorrelation.Regressiondescribeshow anindependent

variableisnumericallyrelatedtothedependentvariable.

 Correlationisusedtorepresentthelinearrelationshipbetweentwovariables.On

thecontrary,regressionisusedtofitthebestlineandestimateonevariableon

thebasisofanothervariable.

 In correlation,there is no difference between dependentand independent

variablesi.e.correlationbetweenxandyissimilartoyandx.Conversely,the

regressionofyonxisdifferentfrom xony.

 Correlationindicatesthestrengthofassociationbetweenvariables.Asopposed

to,regressionreflectstheimpactoftheunitchangeintheindependentvariable

onthedependentvariable.

 Correlationaimsatfindinganumericalvaluethatexpressestherelationship

betweenvariables.Unlikeregressionwhosegoalistopredictvaluesofthe

random variableonthebasisofthevaluesoffixedvariable.

CorrelationandRegressionarethetwoanalysisbasedonmultivariatedistribution.A

multivariatedistributionisdescribedasadistributionofmultiplevariables.Correlation

isdescribedastheanalysiswhichletsusknowtheassociationortheabsenceofthe

relationshipbetweentwovariables‘x’and‘y’.Ontheotherend,Regressionanalysis,

predicts the value ofthe dependentvariable based on the known value ofthe

independentvariable,assumingthataveragemathematicalrelationshipbetweentwoor

morevariables.

Thedifferencebetweencorrelationandregressionisoneofthecommonlyasked

questionsininterviews.Moreover,manypeoplesufferambiguityinunderstandingthese

two.So,takeafullreadofthisarticletohaveaclearunderstandingonthesetwo.

RegressionModel

Theclassicallinearregressionmodelcanbeexpressedasfollowsequation,

whereYiisdependentvariable,Xiistheindependentorexplanatoryvariable,αisthe



regressionconstantorintercept,βistheregressioncoefficientfortheeffectofXionYi

orslopeoftheregressionequation,andeiistheerrorwemakeinpredictingYifrom Xi.

Yi=α+βXi+ei

StepsinRegressionAnalysis

 Statementoftheproblem underconsideration

 Choiceofrelevantvariables

 Collectionofdataonrelevantvariables

 Specificationofmodel

 Choiceofmethodforfittingthedata

 Fittingofmodel

 Modelvalidationandcriticism

TypesofDataforRegressionaswellasEconometricsAnalysis

Crosssectiondata:Crosssectiondatagiveinformationonthevariablesconcerning

individualagents(e.g.,consumersorproduces)atagivenpointoftime.Forexample,

dataonincomeacrosssampleindividualsforaparticularpointoftimesayintheyear

2015.

Timeseriesdata:Timeseriesdatagiveinformationaboutthenumericalvaluesof

variablesfrom periodtoperiodandarecollectedovertime.Forexample,thedata

duringtheyears1990-

2010formonthlyincomeconstitutesatimeseriesdata.

Paneldata:Thepaneldataarethedatafrom repeatedsurveyofasingle(cross-section)

sampleindifferentperiodsoftime.

AUTOCORRELATION

Oneoftheassumptionsoftheclassicallinearregressionmodelisthatthe

disturbanceorerrorterm ofthemodelisindependent.Symbolically,itmeansthat,for



themodel:

Yt=α+βXt+et

Covariance(et,es)=0fort≠s

This feature ofregression disturbance is known as serialindependence ornon-

autocorrelation,whichrepliesthatthevalueofdisturbanceterm inoneperiodisnot

correlatedwithitsvalueinanotherperiod.Violationofthisassumption,arisesmainlyin

caseoftimeseriesdata,iscalledasautocorrelation.So,autocorrelationisjustas

correlationmeasurestheextentofalinearrelationshipbetweentwovariablesandit

measures the linearrelationship between lagged valuesofa time series.Itis a

characteristicofdatawhichshowsthedegreeofsimilaritybetweenthevaluesofthe

samevariablesoversuccessivetimeintervals.Thispostexplainswhatautocorrelation

is,typesofautocorrelation-positiveandnegativeautocorrelation,aswellashow to

diagnoseandtestforautocorrelation.Whenyouhaveaseriesofnumbers,andthereis

apatternsuchthatvaluesintheseriescanbepredictedbasedonprecedingvaluesin

theseries,theseriesofnumbersissaidtoexhibitautocorrelation.Thisisalsoknownas

serialcorrelation and serialdependence.The existence ofautocorrelation in the

residualsofamodelisasignthatthemodelmaybeunsound.Autocorrelationis

diagnosedusingacorrelogram (ACFplot).ThereisaverypopulartestcalledtheDurbin

Watsontestthatdetectsthepresenceofautocorrelation.Iftheresearcherdetects

autocorrelationinthedata,thenthefirstthingtheresearchershoulddoistotrytofind

whetherornotitispure.Ifitispure,thenonecantransform itintotheoriginalmodel

thatisfreefrom pureautocorrelation.Inpresenceoftheautocorrelationindata,the

ordinaryleastsquare(OLS)estimationtechniquecan’tbeappliedastheestimate

violatetheBLUEproperty.Theautopartofautocorrelationisfrom theGreekwordfor

self,andautocorrelationmeansdatathatiscorrelatedwithitself,asopposedtobeing

correlatedwithsomeotherdata.ConsidertheninevaluesofYbelow.Thecolumntothe

rightshowsthelasteightofthesevalues,moved“up”onerow,withthefirstvalue

deleted.Whenwecorrelatethesetwocolumnsofdata,excludingthelastobservation

thathasmissingvalues,thecorrelationis0.64.Thismeansthatthedataiscorrelated

withitself(i.e.,wehaveautocorrelation/serialcorrelation).


