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Q1.

A manufacturing company conducted a study to examine the effect of Machine Maintenance\t

Cost, Employee Experience, and Production Time on Monthly Production Output. Pata were

collected from 75 manufacturing units and analyzed using Multiple Regression Analysis. The

following output was obtained..

Stud.y the following regression ouq?ut carefully and,answer the questions given below:

Model Summary

Statistic Value

R 0.816

R Square 0.666

Adjusted R Square 0.652         `r,

Standard Error 5.12'1?1'\

ANOVA Table                                                                                  ,                               `  +

Sum of Squares

3180.75

1859.25

5040.00

Mean Square

1060.25

26.18

Coefficients Table

Variables

Constant

Machine Maintenance Cost

Employee Experience

Pr.QductionrTime         i,,       . ,

Unstandardized Coefficient ,(a)
TIJf

18.240                           },.

`.0.745

1.120

-0.58..2.  ,     +                               `,!
1-

Questions

(a) What is Multiple Regression Analysis? Expl,a.in :irLs`imj)ortance in busing;§s research.

a) Write the estimated regression equation from the above output.
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(c) interpret the following values :

1.   Rsquare

2.   Adjusted R square

(d) htexpret the coefficients of:                  I

1.   MJachine Maintenance cost

2.   Production Time

(e) Using the ANOVA table, state whether the regression model is statistically significant.

® Which independent variable has the strongest effect on Monthly Production Output?

Justify your answer using the regression coefficients.

`          (18)

-(OR)

Q.1`

(a) Explain the, coflcept of multicollinearity.  Discuss the' importance of Variance hflalion
Factor (VIF) in regression analysis.                                                                                                   (9)

a) Explain the meaning and significance of R-square `and Adjusted R-Square in regression
analysis.                                                                                                                                                         (9)

T#1

FF  fEL  an  (Manufacturing  company)  i  qTffa  StqTH  €TnI  (Monthly
Pr.oduction Output) tR qffi {g{qlq fflTH Orachine Maintenance Cost), E5ffi 3+]qltr

(Employee Experience) dth SfflTH wi (Production Time) aJ "la a5T eTeqqT fful

75 ffifffi ed a ed qrfu ffu TTqT Hqu st]q5T fath Multiple Regression
AnaiysistlHTqfflafinTTqTiffiHRE3tTngmaEen]

fiFRegressionoutputq5TefflREGrffirfutTquteTrTHfiaJsi]TtlfuT:
Model summary                                                                                t
-A

tllltEHq]l(Statistic) in Ivalue)
R 0.816

Rsquare       ` 0.666

Adjusted R Square 0.652

Standard Error 5.12
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(Source).

Regression

Sum of Squares

3180.75

5040.00

Mean Square

1060.25

Coefficients Table

FIvariables,
Constant

Machine Maintenance Cost

Employee Experience

Production Time

Unstandardized Coefficient a})

18.240

0.745

1 . 1 20

-0.582

Her

(a5)MultipleRegressionAnalysisfflT€?aFTrfu3E¢ffl(BusinessResearch)ttHE5T

qRTtltltll€q.I

(a)Eqhaouq?utSonelltqlGTTffiRegressionEquationfenaqI

®fitirtlfrgdqffi#iHiRITap:
2. R Square

3. Adjusted R Square

(a)fiHfaTUTt#(coefficients)fiiHienqrm:
r

3. Machine Maintenance Cost

3. Production Time

®ANovATabieaJenurtRFTfSfflTRegressionModeiHifanFqaqed
(Statisticallysignificant)€l



(a)fi-:tlThdependentVariableqlfds3tqTH`3iTeegE(MonthlyProductionoutput)qt

ndGTifeH+ma€lffltIT€?GTq+FTchRegressioncoefficientsaJeneJIItRrfu

d€t1€1!1
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(18)

EN
Hgri  (5)     I   I.E        (Muiticoiiinearity)diREtlTFTriHqgTFTiHinfadr
(RegressionAnalysis)EaRkygrfua5tRTovariancelnflationFactor-VIF)aJqEtaTRed
5tPe I                                                                                                                                (9)

qg)Hfin farfu fi 3+R-:ta5TH (R-square) tFTT tlH iq`irvid  3TR-:eslqt (Adj.usted  R-square)
a7utqaqEtF5frH¥5titi

(9)

Q2.

A hospital conducted a `study to identify factors affecting whether a patient is likely to suffer

from a lifestyle disease or not. The dependent variable was coded as:

•     1 =Diseasepresent

•     0=DiseaseAbsent

The. independent variables considered were:

•     DailyExercise Hours

•     BodyMass Index (BMI)

•     SmokingHabit score

The following Logistic Regression output was obtained fi.om the analysis of 150 patients.

Study the following Logistic Regression output carefully and answer the questions given

below:

Model Summary

Statistic

-2 Log Likelihood

Cox & Snell R Square

Nagekerke R Square

Value

118.62

0.438

0.587



Classification Table

Predicted Disease

Absent

Variables in the Equation

Variables

Daily Exercise Hours

BMI

Smoking Habit Score

Constant

156

Percentage

Correct

82.0%

Questions

(a) What is Logistic Regression? Explain its importance in research.

a) Interpret the dependent variable coding used in this s.fudy.

(c) Interpret the Nagelkerke R Square value obtained in the study.

(d) hteapret the effect of:
1.   Daily Exercise Hours

2.   Smoking Habit score

on the probability of disease occurrence.

(e) Which variables are statistically significant predictors of lifestyle disease? Justify using

the significance values.

® hterpret the overall classification accuracy of the model.
(18)

(OR)

Q.2

(a) Define Two-way ANOVA. Explain its assumptions 2Lnd applications in business research. (9)

a) Explain Repeated Measures ANOVA and discuss its assumptions and post hoc tests.          (9)
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q553TREiH]qE3teqqTfinf5di.rfua5i5qEHqTTRIed€ia5ffrfu
ffirfutiathdr,(LifestyieDisease)affifcadrqTra.I

rfuER(Dependentvariable)5}iinH5l¥dsfa5FTTTqT:

•    ` =drEqien (Disease present)

•    o =dr GHqfara (Disease Absent)

GTfflfifirrfuER(Independentvariables)fuqTTq:

•    aei5]lqFTft (Daily Exercise Hours)

•   ENqlHgiv(BMD                                 .

•    Ir GHtFTwh (Smoking Habit score)

i5offiSfadrafitlrtlitTgcTLogisticRegressionoutputHiTdgGTTi
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fiTLogisticRegressionoutputffl€FPITSGTeqq]dtREtTrmRqTiqHffiaitrtRan:

Model Summary

-A
tl,I-q', (Statistic) `

-2 Log Likelihood

Cox & Smell R Square

Nagelkerke R Square

" Ivalue)

118.62

0.438

0.587

Classification Table

Actual

Outcome

Disease Absent

Disease Present

Overall

Percentage

Predicted Disease

Absent

Predicted Disease

Present

HfaHpercentage
Correct

82.0%



Predicted Disease Absent

58

15

Predicted Disease Present

12

65

Variables in the Equation

Variables       ,

Daily Exercise Hours

BMI

Smoking Habit Score

Constant

Her

(a5)LogisticRegressionfflT€?3Tedem(Research)EEfflqRTtFTETTETl

(a)EH3tffi#HgaHDependentvariablecodingtiiHlcaTqrml

(ll)3reqq]ti5]ltdNagelkerkeRsquareaJqFT#iHIRITrml

(a)drai#tiq+fflT(probabilityofDiseaseoccunence)q{fitlrtlitTgdfflmulil

tlHSl€l!:

8. Daily Exercise Hours

3. Smoking Habit Score

(5)fi-fiavariablesffirfufflthdr(LifestyleDisease)StlirtsHq.^iqFqa
Ted(Statisticallysignificant)tiqTtHllqtdT€?significancevaluesaJenelRq{

rfuq5TFTanl
(a)ifefioverallclassificationAccuracy#iHlillrml

(18)
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(5)  f±.ut  Htl¥OT  fadr  (Two.way  ANOvA)  ch  qRVTfin  5tisi   EH5  qTfflTGfi
(Assumptions) Ta qu qtl I fuq> CT55erFT E 3giv ch tFTETTH I                                                     (9)

(5) g]=TF FTqT HH¥tJT fadr (Repeated Measure ANoVA) 5a tlqgl=q arm giv qTRTTefi
qa tie giv qfleruff Q>Ost Hoe Tests> TT{ edrml                                                                 t9>

Q3.

A pharmaceutical company conducted a study to examine whether the average recovery time

of patients differs based on the type of treatment provided. Three different treatment methods

were used:

•    Treatment A-Medication only

•    Treatment B -Medication with physiotherapy

•    Treatment c -Advanced combined Therapy

The recovery time (in days) of patients was analyzed using One-Way ANOVA. The following

ouq]ut was obtained.

Study the following ANOVA output carefully and answer the questions given below:

Group Statistics

Number of Patients Mean Recovery Time @ays)

18.4

14.8

10.6

Standard D6viation

ANOVA Table

Source of Variation

Between Groups

Within Groups

Total

Sum of Squares

812.40

926.40

1738.80



156

Post Hoe Test (Tukey HSD)

Comparison

Treatment A vs Treatment 8

Treatment A vs Treatment C

Treatment 8 vs Treatment C

Mean Difference

3.6

7.8

4.2

Questions

(a) What is One-Way ANOVA? Explain its importance in research.

a) Formulate the Null Hypothesis and Alternative Hypothesis for the above study.

(c) Interpret the F-value and significance value obtained from the ANOVA table.

(d) What conclusion can be drawn regarding the effectiveness of the three treatment metho.ds?

(e) Interpret the results of the Post Hoe Test. Which treatment method was the most. effective

® State any two assumptions of one-Way ANOVA.                                                               (18)

(OR)

Q.3

(a) What are longitudinal studies? Explain their characteristics and importance in research. (9)

a)Amultipleregressionanalysisshowsthatthetolerancevalueofapredictorvariableis0.10.
Calculate the Variance Inflation. Factor (VIF) and examine whether multicollinearity is present in the
mo del.                                                                                                                                                                     (9)

"3q5cintrfthan(pharmaceuticaicompany)]qE3teqqTfa5FTfSfflTan
q5TGhiRedqqq(AverageRecoveryTime)tltlaRa5grRTa7`3ITelRtRrtl5Tdr

al
ffifarffl5tTFTqan®3TqrfTE:

•    Treatment A -a5H EdTBT]EIR Q4edication only)

•    Treatment B -€aT aJ fflq f© Oredication with physiotherapy)

•    Treatment c -5i]tT giv i3tTFT (Advanced combined Therapy)

anaJREqqqdanq)ffliadrone-wayANOvAdiHETqtTrafin]iqTi
ffitlrtlfGtT3metFmaEenl

finANOvAOutputffleqTrfe3TeqtFTrmanfaeTTqHcha55i]¥an:
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GhaRedRTdan@

18.4

14.8

10.6

ANOVA Table

lL. ffldr(Sourceofvariation)

Between Groups

Within Groups

Total Ill
Post Hoe Test (Tukey HSD)

FT tcomparfson,

Treatment A vs Treatment 8

Treatment A vs Treatment C

Treatment 8 vs Treatment C

Mean Difference

3.6

7.8

4.2

Tar

(q5)One-WayANOVAfflT€?3T5demQesearch)EEtla5TqEtFHqgTEql

®Gqha3TeqqFaJftrNuiiHypothesistrmAitemativeHypothesisrml

®ANOVATableEHltdF-valuedt+Tsignificancevalue#tHIRITrml

(a)ffi3TTFTqREffiHQ±(Effectiveness)aJffieTEfflTfandfin"
tlffl€?

©postHOcTesta5qREtitqienap[rfu.thi3TTFTqatwhGtifeHtnd

(I)one-wayANovA#jt€aqPlae(Assumptions)fafaTi
(18)
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®
Ter3

(5) GE±Of ureqqT (Longitudinal studies) RIT ¥? CT55elFT E di fadrch giv T]EtF
alt]HSl€ql

(9)

(H) q5 iggLHfin fawh fi fan tiqTtHiTiq7 H a+edictor variable) a5T ERE qFT 0. io a I
aRgivErfufaovariancelnflationFactor-vlF)@TTufflapanrfurmfSifed
a H    I    I.          (Multicoiiinearity) Gqfed€FTqa.I                                                                      (9)

Q4.

A  marketing  researcher  conducted  a  longitudinal  study to  examine  the  impact  of digital

advertising, customer satisfaction, and product quality on customer retention over a period of

4 years. The same group of 100 customers was observed every year.

The following outyut was obtained from the longitudinal data analysis.

Study the following output carefully and answer the questions given below:

Study Information

Particulars

Number of Customers

Study Duration

Total Obs ervations

Research Design

Details

100

4 Years

400

Longitudinal Study

Model Summary

Statistic

R Square

Adjusted R Square

F-value

S ignifi`c ance a-value)

Value

0.712

0.698

48.65

0.000
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b) Explain mediation and moderation analysis with suitable examples..
(9)

Fer4

qa5faTmcheTed(MarketingResearcher)]4an#3TrfuEHTStFifeemoT

(CustomerRetention)q{fefhafiFTa)igitalAdvertising),HT5tFti8fa(Customer

satisfaction)dquEHTEEulffl(productQuaiity)aJHmafflGrffledteqaJ

Longitudinalstudytirfu5tl

ETofioo"a7diqqFin3Trfufa5tITTTqTi
LongitudinalDataAnalysisatitlrtlf}gd.outputHITHg`3ITl

faTOutputa5TeqHqdrGTeqqTqrmdrmPeTTTHdia7fflaBrq:

Study Information

fa"(particulars)

Hffi#inoumberofcustomers)

3Tffi3TalH(StudyDuration)

§d                 (Total observations)

Gt5#€JFTfee(ResearchDesign)

A
vlllq,l<l®etails)

4 Years

Longitudinal Study

Model Summary

-A
tl I l" cp I (Statistic)

R Square /

AdjustedR S.quare   `

F-value

Significance a-value)

in ovalue)             f,

0.712

0.698

48.65

0.000
.,\.
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Coefrlcients Table
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Variables Coefflcient®) Std. Error t-value Sig.

Constant 10.540 2.420 4.35 0.000

Digital Advertising 0.685 0.135 5.07 0.000

Customer S atisfaction 1.420 0.310 4.58 0.000

Product Quality 0.935 0.270 3.46 0.001

Customer Retention Over Time

Average Customer ,Retention Score

58

64

71

79

Questions

(a) What is a Longitudinal Study? Explain its importance in research.

a) Why is a longitudinal.research design appropriate for this study?

(c) hterpret the R Square value obtained in the study.

(d) htexpret the impact of:
1.   Digital Advertising

2.   Customer satisfaction

on customer retention.

(e) What conclusion can be drawn from the customer retention scores observed over the` 4-

year period?

® Mention any two challenges c'ommonly faced in longitudinal studies.

(OR)

Q4.

(18)

a)    Explain the concept ofmanipulation in experimental research. Discuss manipulation
check with suitable examples.

(9)
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Customer Retention Over Time
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Tar

(q5) Longitudinal studyapT€? 3T#ffl (Research) ngHffl H5tF:EFTHTEq I ~                '     -7

(a)EHGT€qqTaJfaeLongitudinalResearchDesigndiIrEfi%?

®GtanEqitaRsquareITtliHienrml
(q)J]TgrrfueJl{OT(customerRetention)q{fiFrmfflHVIFHFEITFT:

`. Digital Advertising

3. Customer Satisfaction

(5)4ffitl3TrfuEmacustomerRetentionscoresaJeneflTq{fflTENiinffl
tTffl€?

(I)LongitudinalstudiesEtmiqtr:ulffldi#aan-(challenges)fanl

(18)

q)



16

Tgr4
\

®ThifeGTgiv€iFTEedroranipulation)tleiatTRD7TaltiqEITHi5qgrGediqfI
adrrfuoranipulationcheck)q{edrmi

(9)

®ngTunfawhaVIediationAnalysis)aninfawhoroderationAnalysis)q}5qgr
5edHRIHFEnII

Q.5 Write short notes on any three

a)   Stepwise Regression.

b)   Durbin-Watson statistic

c)   Binary Logistic Regression.

d)   Experinental design.

e)   Log-linear Models

(9)

(6 x 3 = 18 Marks)

Hgr5 fiTfREEaca.ffi q¥eemfanfufaT:            t6 x 3 = 18 Gi5>

a5)eqFTqfin(stepwiseRegression)

®ffi-aitHtiifenoubin-watsonstatistic)
®fa3meTratfiPeEfin@inaryLogisticRegression)

(tl)HTRE`3TfiH5an(ExperinentalDesign)

©rfu-REffiQ,og-linearModels)

(200)
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