[This question paper contains __ printed pages.]
Your Roll No.........................

Sr. No. of Question Paper : To be filled by Examination Branch

Unique Paper Code : 2413080039
Name of the Paper : Advanced Business Research
Name of the Course : B.Com. (Hons)

Type of the Paper : DSE-8.9

Semester : VIII
Duration: 3 Hours Maximum Marks : 90

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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SET-1
Ql.

A retail company wants to study the factors affecting monthly sales of its stores. The
management believes that advertising expenditure, store size, and number of employees
influence sales performance.

The following multiple regression model is estimated:

Y =B+ B1Xy + X, + f3X3 +u

Variable Coefficient Standard Error || t-Statistic p-value
Intercept 12.50 4.20 2.98 0.005
Advertising (X1) 3.40 0.80 4.25 0.000
Store Size (X2) 0.015 0.006 2.50 0.018
Employees (X3) -0.20 0.10 -2.00 0.054

Where:
e Y= Monthly Sales (in X lakhs)
e X;= Advertising Expenditure (X lakhs)
e X,= Store Size (in sq. ft.)
e X;=Number of Employees
Additional Information:
e R2=0.78
o Adjusted R? = 0.74
o F-statistic = 19.60
o Prob(F-statistic) = 0.0001
e Number of observations = 30
Questions

a) Write the estimated regression equation.

b) Interpret the coefficient of Advertising Expenditure and Store Size.

c) Test whether Advertising Expenditure significantly affects sales at 5% level of
significance.

d) Interpret the meaning of R?and Adjusted R?.

e) Explain the significance of the F-statistic in this regression model.
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Q1.

(OR)

(18)

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

[. Define Multiple Regression Analysis. Explain its objectives and importance in
business and economic research.

II. Explain the following assumptions of the Classical Linear Regression Model (CLRM):

a) Linearity

b) No Multicollinearity
¢) Homoskedasticity
d) No Autocorrelation

III. What is Multicollinearity? Explain its causes, consequences, and methods to detect it
in a regression model.

IV. Differentiate between R%and Adjusted R?.

V. Explain the importance of the F-test and t-test in multiple regression analysis.
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Q2.

A bank wants to study the factors affecting whether a customer will default on a loan or not.
The management believes that monthly income, credit score, and existing debt influence the
probability of loan default.

The following binary logistic regression model is estimated:
p
log (m) = PBo + B1X1 + B Xz + B3 X3

Where:
o p=Probability that the customer defaults on the loan
e X;= Monthly Income (X thousand)
e X,= Credit Score
o X;= Existing Debt (X thousand)

The regression output obtained from statistical software is given below:

Variable Coefficient (B) |[Standard Error||Wald Statistic| p-value
Constant 3.20 1.10 8.46 0.004
Monthly Income (X1) -0.045 0.015 9.00 0.003
Credit Score (X2) -0.008 0.003 7.11 0.008
Existing Debt (X3) 0.060 0.020 9.00 0.003
Model Summary:

e -2 Log Likelihood = 42.80
o Cox & Snell R? = 0.41
o Nagelkerke R? = 0.56



Classification Accuracy = 82%

Questions

a) Write the estimated binary logistic regression equation using the above output.

b) Interpret the coefficients of Monthly Income and Existing Debt.

c) Explain the meaning of the negative coefficient of Credit Score.

d) Test whether Existing Debt significantly affects the probability of loan default at 5%

level of significance.

e) Explain the meaning of Cox & Snell R%and Nagelkerke R?in logistic regression.

f) What does the Classification Accuracy of 82% indicate about the model?

g) Differentiate between Multiple Linear Regression and Binary Logistic Regression.

(18)
(OR)
Q2. Attempt the following question:

I.  Define Binary Logistic Regression. Explain its objectives and importance in
statistical and business research. How is it different from Multiple Linear
Regression?

II.  Explain the following concepts related to Binary Logistic Regression:
a) Logit Function
b) Odds and Odds Ratio
III.  Discuss the assumptions of Binary Logistic Regression. Why are these assumptions
important for obtaining reliable results?
IV.  Explain the role and interpretation of the following in Binary Logistic Regression:
a) Wald Statistic
b) p-value
c¢) Confusion Matrix
V. Differentiate between Dependent Variable and Independent Variable in Logistic
Regression.
VI.  Explain any two practical applications of Binary Logistic Regression in real-life
business or research situations.
(18)
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Q3.

A researcher wants to examine whether the average monthly sales differ among three different
retail store locations: Urban, Semi-Urban, and Rural.

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

Group Statistics

Store Location | Sample Size (n) | Mean Monthly Sales (X lakhs) || Standard Deviation

Urban 10 82.5 6.2




Store Location | Sample Size (n) | Mean Monthly Sales (X lakhs) || Standard Deviation
Semi-Urban 10 75.4 5.8
Rural 10 68.1 7.0
ANOVA Table
Sum of
. . Degrees of Mean Square
Source of Variation|| Squares Freedom (df) MS) F-value || p-value
(8S)
Between Groups 1052.4 2 526.2 11.48 | 0.0003
Within Groups 1237.5 27 45.83
Total 2289.9 29
Assumption Testing
Test Result
Levene’s Test p-value 0.42
Shapiro-Wilk Test p-value 0.18

Questions

1. State the null hypothesis and alternative hypothesis for the One-Way ANOVA test.

2
3.
4

. Interpret the mean monthly sales for the three store locations.

Calculate and interpret the F-statistic using the ANOVA table.

monthly sales among the store locations.

. At 5% level of significance, test whether there is a significant difference in average

5. Interpret the results of Levene’s Test and comment on the assumption of homogeneity
of variance.

6. Interpret the Shapiro-Wilk Test result and comment on the normality assumption.

(OR)

Q3. Answer the following questions:

(18)
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IV.
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Define One-Way Analysis of Variance (ANOVA). Explain its objectives and
importance in statistical analysis and research studies.

Explain the assumptions of One-Way ANOVA in detail. Why is it important to verify
these assumptions before conducting ANOVA?

Explain the following terms used in One-Way ANOVA:
a) Between Group Variation

b) Within Group Variation

d) F-statistic

State and explain the null hypothesis and alternative hypothesis used in One-Way
ANOVA.

Differentiate between One-Way ANOVA and t-test

Explain any two practical applications of One-Way ANOVA in business, healthcare,
education, or social science research.

(18)
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IV. One-Way ANOVA o Ugdd Null Hypothesis d¥l Alternative Hypothesis CARNITELY 3R
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Q4.

A banking researcher conducted a longitudinal study to analyze the impact of digital banking
usage, customer trust, and service quality on customer retention over a period of 5 years.

The same customers were observed repeatedly every year to study changes in retention
behavior over time.

The following statistical output was obtained.

Model Summary
Statistic Value
Number of Customers 110
Total Observations 550
R? 0.78
Adjusted R? 0.75
F-value 44.90
Significance (p-value) 0.000
Coefficients Table
Variable Coefficient () |Standard Error |t-value |p-value
Constant 38.60 5.75 6.71 0.000
Digital Banking Usage Score 3.85 0.66 5.83 0.000
Customer Trust Score 2.40 0.58 4.14 0.001
Service Quality Rating 2.95 0.72 4.09 0.001
Complaint Frequency -1.90 0.64 -2.97 ]|0.004
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Variable Coefficient () |Standard Error |t-value |p-value

Year Number 2.25 0.48 4.69 0.000

Average Customer Retention Scores Over Time

Year Average Retention Score
Year 1 58
Year 2 64
Year 3 69
Year 4 75
Year 5 81

Correlation Between Repeated Measurements

Year Pair Correlation

Year 1 & Year 2 0.66

Year 2 & Year 3 0.71

Year 3 & Year 4 0.78

Year 4 & Year 5 0.84
Questions

(a) What is a longitudinal study? Why is the given study considered longitudinal in nature?
(b) Interpret the following:
1. R?value
2. F-value and significance level
(c) Interpret the coefficients of:
1. Digital Banking Usage Score
2. Customer Trust Score
3. Service Quality Rating

(d) Identify the statistically significant variables at the 5% significance level using p-values.
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(e) Analyze the trend in customer retention scores over the five years. What conclusion can
be drawn from the trend?

(f) Interpret the increasing correlation between repeated yearly observations.

(18)

(OR)
Q4.

Explain the concept of Longitudinal Studies in research methodology. Discuss its types,
features, advantages, limitations, and applications in business and social science research.
Also differentiate between longitudinal and cross-sectional studies with suitable examples.

(18)
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Variable Coefficient () |Standard Error |t-value |p-value
Digital Banking Usage Score 3.85 0.66 5.83 0.000
Customer Trust Score 2.40 0.58 4.14 0.001
Service Quality Rating 2.95 0.72 4.09 0.001
Complaint Frequency -1.90 0.64 -2.97 ]|0.004
Year Number 2.25 0.48 4.69 0.000
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X. F-value dYT significance level
Q) I coefficients BT RS HITOIT:

{. Digital Banking Usage Score

R. Customer Trust Score

3. Service Quality Rating
(Y) p-values I SYINT S 8U 5% significance level UX statistically significant variables P
UG BT
(o) Ul 981 H customer retention scores & trend BT faRANOT W | 29 trend I 77 Fen
feTal S Yabal 52
(d) repeated yearly observations & a"c.r?r gU correlation P IRAT HIf|
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Q5.
Do any three questions of the following carrying 6 marks each:

a) Write a short note on multicollinearity, its causes, effects, detection methods, and
remedies in Multiple Regression Analysis.

b) Write a short note on the concept of Odds Ratio in Logistic Regression with suitable
examples and interpretation.

c) Write a short note on One-Way ANOVA and Two-Way ANOVA, highlighting their
differences and applications.

d) Write a short note on the importance and applications of Longitudinal Studies in
business and social science research.

e) Write a short note explaining the major advantages and limitations of Experimental
Design in research methodology.

(18)
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