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Instructions for Candidates

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

2 Attempt all question, all questions are compulsory.

3. All questions carry equal marks.

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

5. Use of simple calculator allowed.
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QL.

SET-1

A retail company conducted a study to examine the impact of Advertising Expenditure,
Employee Training Hours, and Store Ambience Score on Monthly Sales Revenue of its
stores. Data from 60 retail stores were collected and analyzed using Multiple Regression
Analysis. The following output was obtained:

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

Model Summary

Statistic Value
R 0.842
R Square 0.709
Adjusted R Square 0.693
Standard Error 4.25
ANOVA Table
Source Sum of Squares df ||[Mean Square F Sig.
Regression 2450.60 3 |[816.87 4528 ||0-000
Residual 1010.40 56 |18.04
Total 13461.00 59 | [ H |

Coefficients Table

Variables Unstandardized Coefficient (B) |Std. Error |t-value Sig.
Constant 12.540 3.210 3.91 ||0-000
Advertising Expenditure  |/0.685 0.112 6.11 |0.000
Employee Training Hours |0.412 0.145 284 (0.006
Store Ambience Score 1.275 0.390 3.27 ||0-002
Questions

(a) What is Multiple Regression Analysis? Explain its purpose in research.

(b) Write the estimated regression equation from the above output.

(c) Interpret the value of:

1. R Square




2. Adjusted R Square

(d) Interpret the coefficient of:
1. Advertising Expenditure
2. Employee Training Hours

(e) State whether the overall regression model is statistically significant. Justify your answer
using the ANOVA table.

(f) Identify which independent variable has the highest impact on Monthly Sales Revenue
based on the regression coefficients.

(18)
(OR)
Q.1
(a) Define correlation analysis. Explain the importance and applications of correlation
analysis in business research with suitable examples. 9

(b) What is partial correlation? Explain its meaning, uses, and significance in research
studies with suitable examples.
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Q2.
A bank conducted a study to identify factors affecting whether a customer will default on a
loan or not. The dependent variable was coded as:
o 1= Default
e 0= No Default
The independent variables considered were:
e Monthly Income
o Credit Score
o Number of Existing Loans
The following Logistic Regression output was obtained from the analysis of 120 customers.

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

Model Summary

Statistic Value
-2 Log Likelihood 102.45
Cox & Snell R Square 0.412
Nagelkerke R Square 0.548

Classification Table

Actual Outcome Predicted No Default ||Predicted Default |Percentage Correct
No Default 48 10 82.8%
Default 12 50 80.6%
Overall Percentage 81.7%

Variables in the Equation



Variables B S.E. Wald Sig. Exp(B)
Monthly Income -0.045 0.015 9.00 0.003 0.956
Credit Score -0.028 0.009 9.68 0.002 0.972
Existing Loans 0.685 0.220 9.69 0.002 1.984
Constant 5.420 1.750 9.58 0.002 225.87
Questions

(a) What is Logistic Regression? Why is it used instead of Multiple Regression in certain
cases?
(b) Interpret the meaning of the dependent variable coding used in this study.
(c) Interpret the Nagelkerke R Square value.
(d) Interpret the effect of:

1. Monthly Income

2. Existing Loans

on loan default probability.

(e) Which independent variables are statistically significant predictors of loan default? Justify
using the significance values.

(f) Interpret the overall classification accuracy of the model.

(18)
(OR)
Q.2

(a) Explain the concept of Multinomial Logistic Regression and discuss its interpretation in
research studies.

9)
(b) What is Log-linear Models? Explain their applications and interpretation in research.

(9)
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Q3.
A university conducted a study to examine whether the average academic performance
students differ based on the teaching method used. Three different teaching methods were
implemented:
e Method A — Traditional Classroom Teaching
e Method B — Smart Classroom Teaching
e Method C - Blended Learning
The marks obtained by students were analyzed using One-Way ANOVA. The following
output was obtained.
Study the following ANOVA output carefully and answer the questions given below:

Group Statistics

Teaching Method  [Number of Students  |Mean Marks |Standard Deviation

Method A 20 68.4 5.8




Teaching Method ~ [Number of Students  |[Mean Marks |Standard Deviation
Method B 20 74.2 6.1
Method C 20 795 5.4
ANOVA Table
Source of Variation Sum of Squares df (Mean Square F Sig.
Between Groups 1265.40 2 |632.70 18.45 |0-000
Within Groups 1954.60 57 ||34.29
Total 3220.00 59

Post Hoc Test (Tukey HSD)

Comparison Mean Difference Sig.

Method A vs Method B -5.8 0.012

Method A vs Method C -11.1 0.000

Method B vs Method C -5.3 0.018
Questions

(a) What is One-Way ANOVA? State its purpose in research.
(b) 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 teaching methods.
(e) Interpret the results of the Post Hoc Test. Which teaching method performed the best?
(f) Mention any two assumptions of One-Way ANOVA.
(18)
(OR)
Q3

(a) What are longitudinal studies? Explain their characteristics and importance in research. (9)
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(b) Differentiate between Binary, Ordinal and Multinomial Logistic Regression.
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Q4.
A human resource researcher conducted a longitudinal study to examine the impact of
employee training, job satisfaction, and work-life balance on employee productivity over a
period of 5 years. The same group of 80 employees was observed every year.
The following output was obtained from the longitudinal data analysis.

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

Study Information

Particulars Details

Number of Employees 80

Study Duration 5 Years
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Particulars

Details

Total Observations

400

Research Design

Longitudinal Study

Model Summary

Statistic Value

R Square 0.684

Adjusted R Square 0.671

F-value 52.40

Significance (p-value) 0.000

Coefficients Table

Variables Coefficient (B) Std. Error t-value Sig.
Constant 15.240 2.850 5.35 0.000
Training Hours 0.582 0.110 5.29 0.000
Job Satisfaction 1.245 0.290 4.29 0.000
Work-Life Balance 0.865 0.250 3.46 0.001

Employee Productivity Over Time

Average Productivity Score

Year

Year 1 62

Year 2 67
71

Year 3
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Year Average Productivity Score
Year 4 £
Year 5 81

Questions

(a) What is a Longitudinal Study? How is it different from a Cross-Sectional Study?

(b) Why is a longitudinal research design suitable for this study?

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

(d) Interpret the impact of:

1. Training Hours
2. Job Satisfaction

on employee productivity.

(e) What conclusion can be drawn from the productivity scores observed over the 5-year

period?

(f) Identify any two challenges commonly faced in longitudinal studies.

Q4.

(OR)

(18)

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

b) Explain mediation and moderation analysis with suitable examples.
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Q.5 Write short notes on any three (6 x 3 =18 Marks)

a) Stepwise Regression.

b) Durbin-Watson Statistic

¢) Binary Logistic Regression.
d) Experimental design.

e) Log-linear Models
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