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KENYATTA UNIVERSITY

UNIVERSITY EXAMINATIONS 2016/2017
SECOND SEMESTER EXAMINATION FOR THE DEGREE OF
MASTER OF ECONOMICS

EES 800: ECONOMETRICS

DATE: Friday, 12 May 2017 TIME: 9.00 a.m. - 12.00 p.m.

INSTRUCTIONS: Answer all the Four (4) questions. Each question carries 15 marks.

QUESTION ONE [15 Marks]

(a) A general linear model is given as follows: Y = X B + ¢ ; where Y is a Nx1 vector of the
dependent variable; X is NxK matrix of observations on non- stochastic and linearly independent
variables; B are unknown parameters and e is Nx1 vector of random error terms.

1. Assuming the first variable X is a constant, derive the X matrix and its transpose X',
1i. Derive the Ordinary Least Squares (OLS) estimators and its variance.

iii. Demonstrate the unbiased property of OLS estimators.

(b) A researcher obtained data from a sample of 392 cars. Four of the variables in the study
include number of cylinders (X1), engine displacement in Cubic inches (X2), vehicle weight in
Pounds (X3) and Miles per gallon (Y). Using OLS estimation method on the two models gave

the following results;

MODEL ONE: Y hat= 42.9- 3.558 X;

(se) (0.83) (0.146)
{p- value} 0.000 0.000

MODEL TWO: Y hat =44.4 -0.268X; - 0.0127X; -0.0057X3

(se)  (0.15) (0.413) (0.0083) (0.00071)
{p- value} (0.000) (0.517) (0.127)  (0.000).

1. Interpret the two models

ii.  Using the given results and with reasons, highlight the OLS assumption

that has been violated.

lii.  Suggest a remedy for the problem identified in part (ii) above.
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QUESTION TWO [15 marks]

a) Explain the problem of multicollinearity.

b) Given a model with four explanatory variables and a constant, illustrate using
hypothetical results, the presence of near perfect multicollinearity in the model.

c) Enumerate the consequences of multicollinearity for the least squares estimator.

d) Part of data collected from a sample of 15 observations was estimated using OLS giving

22191 —-0.0186 186.4

o 0 0
the following: XX =" & " H 1939.6

and X'Y = | | while e'e = 18.053.
i.  Use the information given above to find the OLS estimates for 1 and £,
ii.  Determine the variance-covariance matrix of the OLS estimators

iii.  Test the hypothesis that the Null £, =1

QUESTION THREE [15 MARKS]

From economic theory, wage or earnings per hour (Y) can be expressed as a function of
education in years (Xi), experience in years (X2) and whether one resides in rural or urban area
(X3). Data was collected and residential area incorporated into the model as a dummy variable

equal to one for urban worker and zero for rural worker. The OLS estimated equation is given as:

Y hat =-9.914 + 1.234 X;+0.133 X3 + 1.524 X3
(se) (1.08) (0.070)  (0.015)  (0.431)
a) Determine whether the estimates are significantly different from zero.

b) Construct a 95% confidence interval for education and experience variable-

c) Based on a 1000 sample of workers, establish the mean wage for rural workers and the

mean wage for urban workers.

d) Suspecting the model suffers from Heteroscedasticity, the researcher utilized The
Golgfeld-Quandt Test where the sample was separated into two distinct groups for rural
and urban workers. Variance estimate for urban workers was found to be 31.824 while
that of rural workers was 15.243. Given the upper critical values for a 5 % significance

level Fuc = 1.26, test whether the model suffers from Heteroscedasticity or not.
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QUESTION FOUR [15 marks]

a. Consider the general model given as Y= XB + e with the variables Y and X as given in
question one above. Use matrix algebra to demonstrate that the error term e has a
constant variance

b. Assuming the model Y= XB + e suffers from heteroskedasticity

1. Show that the Generalized Least Squares (GLS) estimators are unbiased.

ii. Given that 3.27895 is a constant estimate of o® for the model and that

wx = [0-08484  —0.0084] | .. 1 402.4
[X'WX] [—0.0084 0.00123]’XWY [3476.2] Al
s [958

XWX [95 1241.5]

where W =W¥1land W = diag (l,1,1,1,1,1,1,1,4,4,4,4,4,4,4).
Use the information to estimate B by GLS
iii.  Estimate the variance — covariance matrix of the GLS estimators

iv.  Test for the null hypothesis B, = 1 using GLS
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