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INSTRUCTIONS: ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS

Question 1 [30 Marks]

a. Briefly outline the following variable selection techniques for linear regression model.
a. AIC (2 marks)
b. BIC (2 marks)
c. LRT (2 marks)
d. F-Test (2 marks)
b. Outline any two approaches you would use to determine of interaction exists between
two variables (4 marks).
c. Penalized regression is one way of dealing with too many variables in the model. This
is achieved by employing a penalty term A. Discuss any 3 shrinkage methods (6 marks)

d. Consider the following linear regression output.

call:
Im(formula = height ~ age, data = ageandheight)

Residuals:
Min 1@ Median 3Q Max
-0.27238 -0.24248 -0.02762 0.16014 0.47238

aoefficients:
Estimate|Std. Error t value Pr(G|t])

(Intercept) 64.9283 0.5084 127.71 < 2e-16 ***
age 0.6350 0.0214 29.66 4.43e-11 ***
signif. codes: @ “s==¥ § 001 *“=*¥ g 01 *+=' 905 "." 8.1 * "1

Residual standard error: 0.256 on 10 degrees of freedom
Multiple R-squared: 0.9888, Adjusted R-squared: 0.9876
F-statistic: 880 on 1 and 10 DF, p-value: 4.428e-11

Exhaustively discuss the regression model (6 marks)
e. The following is a regression function:
y=f)+eg
Discuss any three ways you can estimate the unknown regression function f(.)
(6 marks)

Page 10of 3



Question 2 [15 Marks]

a. Non-linear models require specialized algorithms to estimate model parameters. These
algorithms require good initial estimates. Outline any 5 methods you could use to
determine good initial estimates (5 marks)

b. Consider the following non-linear model:

_ Bo + Bix
1+ fox

Discuss the Gauss-Newton algorithm for estimating 3, and ; (10 marks)

Question 3 [15 Marks]

Consider one way ANOVA with 2 groups n1 and n2 such that n; + n, = n

Yii 110 =ia

Obtain the solution £ to the normal equations using the generalized inverse approach
(15 marks).

Question 4 [15 Marks]

The following is data on sales vs advertisement expenditure.

Sales (100k) | Advertisement
(100k)

50 25

67 45

23 10

49 20

a. Obtain the R-Squared and the adjusted R-squared for the model and interpret your
results (7 marks)

b. Test at 5% level of significance whether S, and j; are significant. (6 marks)

c. Obtain the 95% confidence interval for 8, and 8, and comment on your result. (2
marks)
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Question 5 [15 Marks]

a. Discuss the following statistical approaches:
a. Penalized Splines approximation (3 marks)
b. LOWESS (4 marks)

b. Residuals are useful in model diagnostics. Discuss any 4 model diagnostics that you could

carry out using residuals and suggest any remedies should there be a violation of regression
assumptions (8 marks)
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