
Name: 

Enrolment No: 
 

UNIVERSITY OF PETROLEUM AND ENERGY STUDIES 

Online Examination, December 2020 

Course:  Predictive Modelling                                                                                 Semester: III 

Program: M. Tech. (CSE)                                                                                         Time : 03 hours 

Course Code: CSDA7002                                                                                          Max. Marks: 100 

SECTION A 

1. Each Question will carry 5 Marks 

2. Instruction: Complete the statement / Select the correct answer(s) 

Q1 The relationship between number of beers consumed (x) and blood alcohol content (y) was 

studied in 16 male college students by using least squares regression. The following regression 

equation was obtained from this study:  

y= -0.0127 + 0.0180x  

The above equation implies that: 

a. each beer consumed increases blood alcohol by 1.27%  

b. on average it takes 1.8 beers to increase blood alcohol content by 1%  

c. each beer consumed increases blood alcohol by an average of amount of 1.8%  

d. each beer consumed increases blood alcohol by exactly 0.018 
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Q2 Regression analysis was applied to return rates of sparrowhawk colonies. Regression analysis 

was used to study the relationship between return rate (x: % of birds that return to the colony 

in a given year) and immigration rate (y: % of new adults that join the colony per year). The 

following regression equation was obtained.  

y = 31.9 – 0.34x  

Based on the above estimated regression equation, if the return rate were to decrease by 10% 

the rate of immigration to the colony would:  

a. increase by 34%  

b. increase by 3.4%  

c. decrease by 0.34%  

d. decrease by 3.4% 
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Q3 A fund has a sample R-squared value close to 0.5 and it is doubtlessly offering higher risk 

adjusted returns with the sample size of 50 for 5 predictors. Find Adjusted R square value. 

a. 0.164 

b. 0.234 

c. 0.18 

d. 0.423 
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Q4 The following temperatures were recorded (in Fº) each day for two weeks.  

82, 72, 83, 75, 80, 78, 82, 73, 60, 79, 80, 78, 83, 81 

What is the mean for this set of data, if the outlier is removed? 

a. 75  

b. 77.6 

c.  78.9  

d. 79.5 
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Q5 For a multiple regression model, total sum of square (TSS) = 200 and Error sum of squares 

(ESS) = 50. The multiple coefficient of determination is 

a. 0.25 

b. 4.00 

c. 0.75 

d. none of the above 
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Q6 Suppose the correlation coefficient between height (as measured in feet) versus weight (as 

measured in pounds) is 0.80. What is the correlation coefficient of height measured in inches 

versus weight measured in ounces? [12 inches = one foot; 16 ounces = one pound] 

a. 0.80 

b. 0.40 

c. 0.533 

d. cannot be determined from information given 
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SECTION B 

1. Each question will carry 10 marks 

2. Instruction: Write short / brief notes 

Q7 The table below shows the number of absences, x, in a Calculus course and the final exam 

grade, y, for 7 students. Find the correlation coefficient and interpret your result. 

X 1 0 2 4 3 3 

Y 95 90 90 70 80 85 
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Q8 For a multiple regression model with 35 observations and 9 independent variables (10 

parameters), SSE = 134 and  SSR = 289, state and test the null hypothesis that all of the 

regression parameters are zero at the 0.05 level. Use the following F table for the required 

significance level. 
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Q9 What do you mean by multicollinearity? Discuss the method of Variable Inflation Factors 

(VIF) for detecting multicollinearity. 
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Q10 Regression diagnostics consists of autocorrelation, normality and homoscedasticity conditions 

on the residuals of the regression. Discuss these terms in brief. Assume the following (X,Y) 

data points: 

(1,2), (2,5), (3,6), (3,7), (4,8), (5,11) 

The equation for the best fit line of this data is: Y= 2X+1. 

Apply the Durbin Watson statistic to find autocorrelation of residuals. 
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Q11 Discuss the method to compute the coefficient of multiple linear regression with the help of 

an analytical method termed as Normal Equation method. 

OR 

A jeweler prices diamonds on the basis of quality (with values from 0 to 8, with 8 being 

flawless and 0 containing numerous imperfections) and color (with values from 1 to 10, with 

10 being pure white and 1 being yellow). Based on the price per carat (in thousands) of the 

following 10 diamonds weighing between 1.0 and 1.5 carats, determine the relationship 

between quality, color and price. 

COLOUR QUALITY PRICE 

6 5 700 

3 6 400 

5 8 540 

8 1 650 

9 3 600 

5 4 400 

4 0 250 

2 6 300 

8 7 700 

6 4 560 
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                                                                                    Section C 

1. Each Question carries 20 Marks. 

2. Instruction: Write long answer. 

Q12 The number of officers on duty in a Delhi and the number of robberies for that day 

are:  

Officers  10 15 16 1 4 6 18 12 14 7 

Robberies 5 2 1 9 7 8 1 5 3 6 

Calculate the regression line for this data, and the residual for the first observation, (10; 5). 

What percentage of variation is explained by the regression line? 

OR 

A study involved comparing the per capita income (in thousands) to the number of medical 

doctors per 10,000 residents. Six small cities in Uttarakhand had the observations: 

Per capita 

income 

8.6 9.3 10.1 8.0 8.3 8.7 

Doctors 9.6 18.5 20.9 10.2 11.4 13.1 

Calculate the regression line for this data. What percentage of variation is explained by the 

regression line? Predict the number of doctors per 10,000 residents in a town with a per capita 

income of 8500. 
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