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01.  The following information is related to a study on how the amount of time
spent on studying affects the performance. Let ¥ denotes the examination
mark and x denotes the amount of time spent (in hours). Let £, and £ be

paramelters. Consider the regression model ¥ = f{x)+&, where e denotes
the random error component.

i) In each case below, classify the regression function f(x) as a linear
regression function or not. In each case, give reasons for your answer.

(@) f(x)=5+Bx
b) f(x)=H+e*
© f(x)=A+Bx
() f{x)=Bx"+Bx°
© f(x)= A+ Axe’

i) For each of the response functions, f(x), given in Part (i), state whether
the model ¥ = f(x)+£ is a simple linear regression model or not. In each
case, give reasons for your answer.
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02.a) Let ¥ denotes the final examination mark and x denotes the continuous

assessment mark of a randomly chosen student. The follawing summary
statistics were obtained based on the marks of 20 students.

> x, =961; 2. =1200 Y xy, =66333
> x7 =56331; >y =179760.

Consider fitting the model y= g, + Bx+¢&.
i) Find the least squares estimates for /3, and 3.
i) Write down the cquation of the fitted regression line.

b) Let £, and f, be parameters. For a simple linear regression model fitted

using the method of least squares, state whether the following statements are
true or false. In each case, give reasons for your answer,

i) The random error component of an observation is the deviation of the
response from the fitted value.

i) The fitted values for any two observations that have the same response
values are equal.

03. The amount of fertilizer added to the plot { in grams), x, and the yield obtained

(in kilograms), y, from 20 plots are given in the accompanying table.

x 5 5 6 8 8 10 12 14 14

8
¥ 20 (21 |22 23 |24 {25 |26 |28 |28 |[3.0

X 140 | 16.0 | 160 |16.0 | 18.0 | 18.0 {20.0 |22 24.0 |24
y 32 (34 (32 |28 |26 |25 [22 |20 21 2.0

—y

) Compute the Pearson Correlation Coefficient, ». In relation to this study,
what does it measure? .

ii) Based on the value of r, a student stated that there is no relationship
between the amount of fertilizer added and the yield. Do you agree with
the statement of the student? Give reasons for your answer.

iii) State whether the following statement is true or false. Give reasons for
YOUT answer.

If there is a positive linear association between the response and the
predictor variable, an increase in the predictor variable will cause an
increase in the response variable. '
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