
[This question paper gontains 16 printed pages.]

Sr. No.. ofQuestioin paper     :            7951

Uhiqu.e Paper Code

Name of the Paper

Name of the Course

Type of the Paper

Semester.

Duration:         3 Hours

Your Roll No

2413080039

Advanced Business Research

B.Com. urons)

DSE-8.9

VIII

Maximum Marks

7951.

90

Instructions for Candidates

1.       Write your Roll No. on the top immediately on receipt of this question paper.

2.       Attempt all question, an questions are compulsory..

3.       Allquestious canyequal maces.

4.       Answers may be written either in English or Hindi; but the same medium should be

used throughout the paper.

5.       Use ofsimple calculator allowed.

qfltlTfffiSftrfH

2.EHHgr_tTFchentaaeac+q]TwhjH5qTfrmi

a.enflHffifflEiRan,Hth"GTRE€i

3.un"trFTGiFS€|

¥.fflGRE3TefflREEREqTwh€,ffe*Her-qatiTFaFTemq5Trfuffu

rmrm,               1

\.muTquT±a7rfufiet5qfa%I



Q1.

7951

_____;;

£i

A university is conducting a study to examine.the factors affecting students' final examination
scores. The researcher believes that study hours, attendance percentage, and internet usage for
academic purposes influence student performance.

The following multiple regression model is est`imat.ed:

Y--Po+PLXI+P2X2+P3X3+u

Variable Coefficient Standard Error t-Statistic p-value

htercept 28.40 6.10 4.66 0.000

Study Hours (X1) 5.20 1.10 4.73 0.000

Attendanc e. (X2) 0.45 0.18 2.50 0.019

Internet Usage (X3) 0.90 0.50 1.80 0.082

VThere:

•     y= Final Exam score (out ofl00)

•    Xi= Average study Hours per Day

•     X2= Attendance percentage

•    X3= Internet usage for Academic work (hours per week)

Additional Information :

R2=O.81

•     AdjustedR2 = 0.78

•     F-statistic=27.45   ,

•     Prob(F-statistic) = 0.0000

•    Number of observations = 40

Questions

a)    Write the estimated regression equation from the above ouq]ut.
b)    htelpret the coefficient of study Hours and Attendance percentage..
c)    est whether Attendance Percentage significantly. affects  exam scores  at 5°/o  level of

significance.
d)    Explain the meaning ofjz2and Adjusted R2in the context of this model.



7951

e)    What  does  the  F-statistic  indicate  about  the  overall  significance  of the  regression
model?

I)     Is Internet usage statistic.ally significant at 5% level? Explain with reasons.

-    (18)'

(OR)

Q1.

Answer the following questions related to Multiple Regression Analysis and its assumptions:

a)   Explain the concept of Multiple Regression Analysis. How is it different from Simple
Linear Regression? Discuss its applications in economics, management, and business
research.

b)   Discuss the assumptions of the Classical Linear Regression Model (CLRM) in detail.
Why are these assumptions important for obtaining reliable regression results?

c)   Explain  the  problem  of Autocorrelation  in  regression  analysis.  Discuss  its  causes,
consequences, and methods of detection.

d)   What is the difference between Homoskedasticity and Heteroskedasticity? Explain the
impact of heteroskedasticity on Ordinary Least Squares (OLS) estimates.

e)   Explain the significance of the following in regression analysis:
a) F-test
c) p-value                                              ,

D   What  is   the   Variance   hflation  Factor   (VIF)?   How  does   it  help   in   detecting
multicollinearfty in a regression model?

(18)
I

rfuH  FT

q5faafama5ifia53ifinqflapGi5IfinHqrfuaedndedE5TGTeqqTa5T=ET€i
theTedq5TqfflT€fSc+eqqjaift,GqieTfuHREdITaerfroGana7ftrdr
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fitlrciitTgdMultipleRegressionModeiFrG+IrlTiTTTTqTTTqTa:

Y = Po + PIXI + P2.X2 + P3X3 + u

Variable / EFT Coefflcient Standard Error t-Statistic p-value

htercept 28.40 6.10 4.66 0.000

Study Hours (X1) 5.20 1.10 4.73 0.000

Attendance (xp) 0.45 0.18 2.50 0.019

hitemet Usage (X3) •0.90 0.50 1.80 0.082
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y=3ifinqflen3i5(iooEb

x±=ffi3ha3[ffift
x2=diiREHffro
x3=thGriharffegivwhctHtaigfty
GTfREtliut:
2. R2  -  0.81

3. Adjusted R2  = 0.78

3. F-statistic = 27.45

¥. Prob(F-statistic) = 0.0000

\. Number of observations = 40

Tar

2.Gqrfuortyuta`prTFTfroRegressionEquationfuftFTl

3.StudyHoursdITAttendancepercentageaJcoefficients#iHIRITqfflael

3.5%significancelevelq{rfuqrmfSAttendancepercentageqflerr`3i#al.

significantiyHrfuE5REaqTap.I

¥.EHmodeiaJctrfER2dquAdjustedR2ffl3t#tHETTETi

`.F-statisticregressionmodel#overallsignificanceaJckHfflTrfua?

a.ffllntemetusage,5%significancelevelqTstatisticallysignificant%?fflFTqRI

tlHtll€l!I

(18)
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Tgrl

MultipleRegressionAnalysistTquREqlqfflGfi(Assumptions)afflhafitlrciitTgdH8ffaJ
REan:-
(q5) Multiple Regression Analysis # `3]aemeuTT al tlqgTEE I qI Simple Linear Regression a
ffu TIFi¥ rtia €7  3Tefma, HaeFT trap qulcitllRq>  ctgivem i Ewh 3giv tR ed
rml
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(a) Classical Linear Regression Model (CLRM) # qlfflGfi (Assumptions) q} fatdR a
tiqErTH[fa£TchRegressionResuitsTliTaedaJftraqTrfffi`qed¥7

(]1) Regression Analysis H Autocorrelation # HT]RIT ri tiqgTET I Ech qJI{Ur, qR" tTIT
aTH-ed#fafREtRedapi
(a)HomoskedasticitydITHeteroskedasticityEHT:iFT€?OrdinaryLeastSquares(OLS)
Estimatesq{HeterbskedasticityaJHrmiTchtiqg]lEpl

©RegressionAnalysisH-FitlrclitTgda}qEtFchfflFT:

(?) F-test

(a) p-value                                                                             .

(a) Variance Inflation Factor OVIF) fflT a? qI Regression Model fi Multicollinearity q} gltT
ed Efed RE tTEREi dr €7                                                                     ti 8>

Q2.

A hospital wants to study the factors affecting whether a patient is diagnosed with diabetes or
not.  The  doctors  believe  that  age,  body  mass  index  (BMI),  and  daily  physical  activity
influence the probability of diabetes.

The following binary logistic regression model is estimated:

log(#) = Po + PIX1 + P2X2 + P3X3

where:

•     p= Probability that a patient has diabetes

•    Xi=Age(years)

•    X2=BodyMass Index a3MD

•    X3= Daily physical Activity (hours)

The regression output obtained from statistical software is given below:

Variable

Constant

Age (X1)

BMI' (X2)

Physical Activity
(X3)

Coefrlcienta3)

0.055

0.120

-0.75

Stand`ard Error

0.018

0.040

Wald Statistic p-value

0.003

0.002

0.003.

0.007
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Model Summary:

•,    -2Log Likelihood ='38.60

•     Cox&SnellR2=0.45

•     NagelkerkeR2 '= 0.61

•     Classification Accuracy = 85%

a)   Write the estimated binary logistic regression equation using the above ouq]ut.
b)   Interpret the coefficients of Age and BMI.
c)   Explain the meaning of the negative coefflcient of physical Activity.
d)   Tes.t whether BMI significantly affects the probability of diabetes at 5% level of

significance.
e)   htelpret the Classification Accuracy of 850/o for this model.
I)   Explain  why  Binary  Logistic  Regr\ession  is  preferred  over  Multiple   Linear

Regression when the dependent variable is categorical. 8
(18)

(OR)

Q2.        Attemptthe following question:

I.      What is Binary Logistic Regression? Explain the situations in which Binary Logistic
Regression is preferred over Multiple Linear Regression. Discuss its advantages in
predictive analysis.

11.       Explain the following terms used in Binary Logistic Regression:
a) Logistic Function
b) Odds Ratio

Ill.      Discuss the major assumptions of Binary Logistic Regression. Explain the

IV.
consequences of violating these assumptions.
Explain the significance of the following measures in \evaluating ;a Binary Logistic
Regression model:
;a) -2 Log Likelihood
b) .Cox & Sne|| R2
Differentiate between Classification and Prediction
Explain ,any one real-life application of Binary Logistic Regression in the fields of
healthcare, banking, marketing, or education.

(1.8)

Fer2

qqi3+qfflflqEqeqqqqi{]TfflgtlT€fSdi.aq5iREfanqffiHdiabetesaafflTan
al HqTTRI ed € I RE ffT qfflT a fS age, body mass index (BMI) `3fi{ daily physical

activitydiabetes#tiqlTffiTalHmRIed€l

fit]rtlitTgdBinaryLogisticRegressionModelffl`3iIr]rmTTqT€:

log(T=) =  PO + PIX1 + P2X2. + P3X3
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5TFT®:

p=qffichdiabetesan#tirmi]iT
x[=Age/ngdiF)
X2,=BodyMa`ss hdex@MI)       ,

x3=DaiiyphysicaiActivity7tifaffliRETTREtr

statisticaisoftwarea"tHRegressionoutyutrltlrtlrrgtla:

Variable

fas
GtTB (X1)

BMI (X2)

ffiwh:
3. -2Log Likelihood = 38.60

i. Cox & Sneu R2 = o:45`

3. Nagekerke R2 = 0.61

¥. Classification Accuracy = 85%

Tar

3.gqhaortyutffl`inedgq`3ngFTffiBinaryLogisticRegressionEquationferiaTi

`.AgeGfi{BMlaJcoefficients#tHliHTrml

3'.PhysicalActivityaJnegativecoefficientE5TutHqglgp1

¥..5%significancelevelq{rfuapfSBMldiabetes#tiQiTillalsigniiicantlyHeTTRI

q5"aqTffla.I

\.EHmodelaJfaT85%ClassificationAccuraey#iHlerrENI

a.Hdependentvariablecategoricala,fflMultipleLinearRegression#gfflTHBinary

LogisticRegressionalffiFTaTELtlRE€?

(18)
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(a5) Binary Logistic Regression fflT a? GT qRfeTRE al tiqEITEq.fRE Multiple Linear

Regression  #  `3tPr8IT  Binary  Logistic  Regression  ch  ITeTRE `a  rfu  a.I  Predictive

AnalysisEEchenqfitRed5tREl

®BinaryLogisticRegressionEqgaafitirtlrrgdqrachHqgTET:
•(3) Logistic Function

(i) Odds Ratio

(IT)  Binary  Logistic  Regression  #  Her  qlapdT`3fi  (Assumptions)  tR  ed .qfrfuTI  E]

qiqtIT3fiai3rfuaiqREdREiIT€-qi

®BinaryLogisticRegressionModelaJrfutifitlrtlf`gdqffiaJqgiFalHqut:

(3) -2Log Likelihood

(e) Cox & Snel| R2

(5)ClassificationtTqupredictionE3id{u¥apl

(a) Healthcare, Banking, Marketing `3Ta+i]T Education aJ a* a Binary Logistic Regression aJ

fanq55dTaeffieTgivaltFTETTHI
(18)

Q3.

A university wants  to  examine whether the  average  examination  scores  of students  differ
across  three  teaching  methods:   Traditional  Classroom  Teaching,   Online  Teaching,   and
Blended Leaming.

The following One-Way ANOVA test is conducted using statistical .so-ftware.

• Group Statistics

Teaching Method Sample Size (n) Mean Exam Score Standard Deviation
Traditional Classroom 12 68.4 5.6

Online Teaching 12 74.2 6.1

Blended Leaming 12 81.5 5.3
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AVOVA Table

`                                                                                 ,                                 ```                                                                                                                                                   I                          `.\\

Assumption Testing
Test Reslirt

Levene's.Testp-v`alue 0.36
Shapiro-WilkTestp-value

`     '`          0.21

Questions                                                                                                       ,    .
a)State`thenullhypothesisandaltemativehypothesisfoitheOne-WayANOVAtest.
b)   htelpret the mean examination scores for the three teaching methods.
c)   Explain how.the F-statistic is  calculated in One-Way ANOVA and interpret the F-

value obtained above.
d)   At 5% level of significance, test whether there is a significant difference in average

examination scores among the teaching methods.
e)   Explain the meaning of Between Groups variation and Within Groups variation `in the

context of this problem.
D   Interpret the result of Levene`'s.Test and comment on whether the assumption of,equal

variances is satisfied.

(18)

(OR)

Q3.  Answer the following questions:

a)   What is  One-Way ANOVA? Explain the situations in which One-Way ANOVA is
preferred over multiple t-tests. Discuss its advantages in statistical analysis.

b)   Discuss the assumptions of One-Way ANOVA. Explain the consequences of violating
the ,assumptions of normality and homogeneity 6f variance.

c)   Explain the following concepts related to One-Way ANOVA:
a) Sum of Squares Between (SSB)
b) Sum of Squares Within (SSW)
c) Degrees of Freedom

d)   Explain the role and inteipr\etation of the F-statistic in OneLway ANOVA. How is the
decision regarding hypothesis testing t.cken using the p-value?

e)   Differentiate between One-Way ANOVA and Two-Way ANOVA
-I)   Explain any two real-life applications of One-Way ANOVA in marke+ting, education,

healthcare, or industrial research.

(118)
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T8r3

qqJfaedarmqErfuq5{]TqTgrTaiaJELfirapfafan-Traditronalciassroom
4'

Teaching,OnlineTeachingGfi{BlendedLearning`-Srfu5lfiaJ`3haqflen-`3i#EL

Gid{€qTid'l

EchfuqstatisticalsoftwareqJrrfuq5SfiHfafadone-wayANovATestrm
TTqTa]

HHHifen

ANOvA-tlirciq.I.

-qflgr
qflgr I      qR",

Levene's,Testp-vafue 0.36.

S`hapiro-WilkTestp-vahie 0.21

Tar

(q5)One-wayANOvATestaJfaeNunHypothesis,`3n{AitemativeHypothesisifrmi

(a)ffiteachingmethodsaJmeanexaminatichscores#iHTenENI

(]i)one-wayANovAHF-statisticfiTTufflaeqfrrfu%7t5tlTHmaFLvaiue#iHiur

ENl
(a)\%significancelevelq{rfurmfaJteachingmethodsaJrfuaverageexamination

scoresEsignificantdifference€qTid.I
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(a)EHtlqRITardrrfHBetween.Groupsvariation`3itwithinGroupsvariationq5Tqif

tlHSl€ql

(a)Levene'sTestaJqREdiiHTillENGfl{at]THfSequa'1variances#assunption

qSanaFTid.I
(18)

a
1`

Ter3

rqtlrcirrqdFeffaFREan:
\

a5)one-wayANovAfflTa7`sTTRfeTREchtTqHTFTRECTfat-tests#gq]T#
one-wayANovAal"finarfu€lstatisticalAnalysisHEHSfflffi'tR

rd qfrBTq I                                      `

(a)one-wayANovA#qTfflTGfi(Assumptions)tRalqrmlNormalitytrm

Homogen;ityofvariance#qTfflTGfia}EchaJqREchtiqgl€ql

(iT)one-wayANovAaffifafit]rclfrgd3+aerRtlme#chtlqHTEq:

(8) Sum of Squares Between (SSB)

(i) Sun of Squares Within (SSW)

(3) Degrees of Freedom

®one-wayANovAEF-statistic#tFTtrmREtqlenqrmlp-valuefflrfu
edhypothesistestingEfifeaefinfflaT%7

(5)one-wayANovAtlrmTwo-wayANovAfiGid{H¥qrml

a)Marketing,Education,HealthcareuraJaThdustrialResearchfiOne-WayANOVAaJ

fanaclltdfaq,RE EfrtTq-gl€ul

(18)

Q4.

A human resource researcher conducted a longitudinal study ,to examine the effect of training
hours, employee motivation, land work-life balance on employee performance over a period of
6 ,years.
The same group of employees was observed repeatedly each year.
The following ioutput was generated from the longitudinal regression analysis.
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Questions
(a) What is meant by a longrfudinal study? Explain why the given research is longitudinal
in nature.
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a) hterpret the following values from the model summary:
1 . R2 value
2. F-value and significance level

(c) Interpret the coefficients of:
1 . Training Hours
2. Employee Motivation Score
3. Work-Life Balance Score
4..AbsenteeismDays
5. Year Number

(d) Which variables  are statistically significant at the 5% level? Justify using p-values.

(e) Analyze the trend in employee performance scores over the six years. What conclusion
can be draun?

(D Interpret the increasing correlation between repeated yearly observations .in the study.

(18)

(OR)
Q4.
What is a Longitudinal Research Design? Explain the process  of conducting a longitudinal
study. Discuss the major challenges faced by researchers in longitudinal studies and suggest
methods to overcome them.  nlustrate your answer with suitable business  or social research
examples.                           `

(18)

TH4

q5 qTffl ch€FT rieTed a a an di GTrfu E rfuap EE¥, 55ffl in aan ed_RE

H=#SE=H#ENTFTSi#=q5#grfadinalsfudytirfu5Pr[
LongitudinalRegressionAnalysisafit]rtlRTgdortyut5]lqg\3+T:

ffiwh

TDri5aTfin
|Variable Coefflcient (P) Standard Error t-value p-value

lfie 48.20 5.40 8.93' 0.000
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tlqqa5"qGfiffl55ffirfewh
lyear Average Performance Score

lrfl 60

lof2 66

lof3
-71

lalr4 76

lot-5 82

lat6
-87

qffiSrfutlEtiu
rfFT Correlation/tlEtiq
al 1 & al 2 0.67

Of 2 & Of 3 0.72

at 3 & Of 4 0.77

|of4&rf5 0.82

al 5 & Of 6 0.86

Tar

(q5)Longitudinalstudya-fflGTr"€?qqgllEpfSfanTTqTresearchlongitudinalnature

fflffi€l

(5)Modeisummaryaiir:irtlfGaqffidiiHien5tPe:
2. R2value

i. F-value dqu significance level

(Ii)r]-tlrtlfaficoefficientsthtFrTenrm:
2. Training Hours

3. Employee Motivation Score

3. Work-Life Balance Score
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¥. Absenteeism Days

\. Year Number

(q)\%significancelevelqTrfu-avariablesstatisticallysignificant€r?p-valuesq5Trfu

edIrrfuq5TFTanl
(5)affitiemployeeperformancescoresaJtrendq5TfadrqfrfuTIEHaqqTf"

ffuffltTffl€?
`(I)studytirepeatedyearlyobservationsaJrfuqedgpcorrelation#iHlgTqfrBTTl

(18)

EN
Her 4                                    ,

{

LongitudinalResearchDesign#C+ilermTTalHqglEPILongitudinalStudytirfued

dirfufflrfujrmlLongifudinaistudiesEmeTeddigTqqiq]Ttlchaniqgr

antRrd5tfuqan5¥g{eda75tmaggTHi3nd5ffl¥ch5T]BaaaRITPe
3Te+qTtiFTTffacT5demaiGanHRItqTapi

(18)

Q5.

Do any three questions carying 6 marks each
J

a.     Explain the concept, assumptions, advantages, and applications ofMultiple Regression
Analysis in research.

b.    Discuss the meaning, types, interpretation, and applications of Logistic Regression.

c.     Explain the concept of ANOVA, its assumptions, types, and importance in hypothesis
testing.

d.    Explain   the    meaning,    characteristics,    types,    advantages,    and    limitations    of
Longitudinal Studies.

e.     Discuss  the  concept,  elements,  types,  and  importance  of Experimental  Design  in
researc.h methodology.

(18)
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iiEirmEafap.ffiHcha55H¥aniHdrHtlaGi5ffla:

(q5)ResearchEMultipleRegressionAnalysis#3FTelrm;qTqtmefi(Assumptions),
fflffi-tTqu3anchREilli

`.    (g) Logistic Regression S ct€f, HER, iHlerran GEN tR ed5ifuq I

(lT)ANovA@GJq€JTqu[T,REqTRIrGfi,HndarmHypothesisTestingEwh
qEtFaltFTErTFTI

®LongitudinalstudiesaJetQf,farfu3fi,Hrfu,anfianthefichtiqgTETi

©ResearchMethodologytiExperimentalDesignfi`3]aelltun.,dta¥,HedanqEta
tRedENI

(18)


