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Instructions

1. This paper consists of two (2) sections, Aand B

2. Section A, is compulsory and carries 40 marks

3. Section B, contains three (3) questions

4. Answer any other two (2) questions in Section B
Special Requirements

Scientific calculator
Additional Material {s)

None

DO NOT turn examination paper over until instructed to do so.



a)

b)

SECTION A

Question 1 - Compulsory [40]
What is the difference between an intrinsically linear model and an intrinsically non-linear
model? [4]
Given the mathematical models below (| and i} show whether they are intrinsically linear or
non-linear, Show working. 4

i, Y, = efrtBXitl;
1
Vi = ————r
4 1+e[}1+,82X1+u[
If you are looking at modelling a categorical variable with more than two response categories,

ii.

which model or models would you suggest using and why? (2]
What are the assumptions of the model you propose specifying in (c) above? (8]
What is count data? [2]
Suggest an econometric model you would use for modelling count data and why? {3]
What are the malh assumptions of the model specified in (f) above? {8]
What is panel data? [2]

Using an appropriate test, how would you test for a structural break in a dataset if you know the
period during which the structure is likely to break? (5]




SECTION B
ANSWER ANY TWO QUESTIONS

Question 2

a) Given the following model ¥; = Bleﬁzxf + u;, What are the normal equations corresponding to

this model. [10]
b) Using an appropriate example highlight the trial and error method for solving non-linear models.

(20}

Question 3

a) Suppose that the government is interested in determining the age at which heads of households
in Eswatini most likely to find the largest number of people in their household, specify the
appropriate Poisson regression madel for this problem. 3

b) The distribution of number of people per household is plotted below, comment on the likely
distribution of the number of people per household. [4]
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Given the following array of means and variances what does the data imply in terms of the

c)
assumptions of the Poisson regression model? [6]
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d) The following model was run using R, interpret the results. [7]

Iog(X\) = 1.55 — 0.0047(age)

. glm(formula = total ~ age, family = poisson, data = fHH1)

Coefficients:

£fstimate Std. Error z walue Pr{>|z})
(Intercept) 1.549094272 e,e8582754 30,829 < 2e-16 ww#*
age -9 .B8247a850 ©,0889363 ~-5.026 5.81le-87F w¥*

(Dispersion parameter for poisson family taken to be 1}

Mull devianca: 2362.5 on 1492 degrees of freadom
rResidual deviance: 2337.1 onh 1493 degrees of freadom
ATIC: &714

g) The above model in (d) points into a situation of likely over dispersion in the model, what are
the likely causes for over dispersion and what are the likely remedial measures? [51
f}  Using a suitable example explain the recursive least squares method, the procedure and use.

(5]



Question 4

a) Briefly discuss any five (5) advantages of using panel data [10]
b) Using an appropriate example or illustration, differentiate between a balanced panel and an
unbalanced panel. [4]
¢} What is meant by a fixed effects model {FEM}? Since panel data have both time and space
dimensions, how does FEM allow for both dimensions? [10]
d} What is meant by an error components model (ECM)? How does it differ from FEM (6]




