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UNIVERSITY OF SWAZILAND

FINAL EXAMINATION PAPER

PROGRAMME: B.SC. AGRICULTURAL ECONOMICS AND
AGRIBUSINESS MANAGEMENT YEAR IIT
(NEW PROGRAMME)

COURSE CODE: AEM 308

TITLE OF PAPER: INTRODUCTION TO ECONOMETRICS

TIME ALLOWED: TWO (2) HOURS

INSTRUCTION: 1. ANSWER QUESTION ONE AND CHOOSE
TWO QUESTIONS FROM THE REMAINING
QUESTIONS.

2.  QUESTION ONE CARRIES 40 MARKS AND
THE REMAINING QUESTIONS CARRY 30
MARKS EACH.

DO NOT OPEN THIS PAPER UNTIL PERMISSION HAS BEEN GRANTED
BY THE CHIEF INVIGILATOR
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UESTION 1
(@)  List and briefly discuss the small sample properties of estimators. [14 marks]
(b) State the Gauss-Markov theorem and give its meaning [6 marks]}

© The quantity supplied of a commodity X is assumed to be a linear function of the price of
x and the wage rate of labour used in the production of x. The population supply equation

is given as

Q=0+ pBP.+BW+U

where @ = quantity supplied of x
P, =price of x
W = wage rate
U = random error term

The data in the table below were obtained from a sample of the population.

Y= 20 35 30 47 60 68 76 90 100 105 130 140 125 120

135

X=P, 10 15 21 26 40 37 42 33 30 38 60 65 50 35

42

X=w 12 10 9 8 5 7 4 5 7 5 3 4 3 1

Source:Koutsoyiannis, A., 2/Ed, 1981. Theory of Econometrics. P. 606

Intermediate results:
Y r=1,281 Y X, =544 YX,=85

Y X,Y = 53,665 Y X2 =22,922 Y X.X, =2,568
Y X,Y=5,706 Y ¥ = 132,609 Y X2 =617

The ANOVA table for the regression analysis was as as given below:

*** Summary of analysis ***

d.f. s.8. m.s. v.r. F pr.
Regression 2 19192, 9595.9 28.65 <.001
Residual 12 4020, 335.0
Total 14 23212, 1658.0

Percentage variance accounted for 79.8
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What general conclusion can you draw from this output? [4 marks]

The estimates of parameters were as given below.

*** Estimates of parameters ***

estimate s.e. t(12) t pr.
Constant 89.5 31.7 2.82 0.015
Price 1.053 0.521 2.02 0.066
Wage rate -7.47 2.53 -2.95 0.012
What specific conclusions can you draw from this output? [16 marks]

Further output gave the following plots of the residuals and the Durbin Watson Statistic was
determined to be 1.181.
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UESTION 2

In studying the purchase of durable goods ¥ (¥ = 1 if purchased, ¥ = 0 if no purchase) as a
function of several variables for a total of 762 households, Janet A. Fisher obtained the following
linear probability model (LPM) results:

Explanatory variable ’ Coefficient Standard error
Constant 0.1411 -
1957 disposable income, X, 0.0251 0.0118
(Disposable income = X)), X, -0.0004 0.0004
Checking accounts, X, ~0.0051 0.0108
Savings accounts, X, 0.0013 0.0047
U.S. Savings Bonds, X; -0.0079 0.0067
Housing status: rent, X -0.0469 0.0937
Housing status: own, X; 0.0136 0.0712
Monthly rent, X -0.7540 1.0983
Monthly mortgage repayments, X; -0.9809 0.5162
Personal noninstallment debt, X, —0.0367 0.0326
Age, X, 0.0046 0.0084
Age squared, X, -0.0001 0.0001
Marital status, X;; (1 = married) 0.1760 0.0501
Number of children, X, 0.0398 0.0358
(Numbei' of children = X,,)%, X5 -0.0036 0.0072
Purchase plans, X4 (1 = planned; 0 otherwise) 0.1760 0.0384
R?=0.1336

Notes: All financial variables are in thousands of dollars.

Housing status: Rent (1 if rents; 0 otherwise)

Housing status Own (1 if owns; 0 otherwise)
Source: Janet A. Fisher, “An Analysis of Consumer Good Expenditure,” The Review of
Economics and Statistics, Vol. 64, no.1, Table 1, 1962, p. 67.

(a) Comment generally on the fit of the equation. [6 marks]

(b)  How would you interpret the coefficient of —0.0051 attached to the checking account
variable? How would you rationalize the negative sign for this variable? [6 marks]

(c) What is the rationale behind introducing the age-squared and the number of children-
squared variables? Why is the sign negative in both cases? [6 marks]
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(d Assuming values of zero for all except the income variable, find out the conditional
probability that a household with income of $20,000 will purchase a durable good.
[6 marks]
(e) Estimate the conditional probability of owning durable good(s), given: X; = $15,000, X,
= $3,000, X, = $5,000, X5 =0, X; = 1, Xz = $500, X, = $300, X, = 0, X}, = 35, X5 =1,
X4=2,X6=0. [6 marks]

UESTION 3

From the model:

Yy

BIO + plezt + VX T ouy,

Y, Bzo + BZIYlt + Uy

the following reduced-form equations are obtained

Y, = Ty t Xy + w

Y, = Ty t T Xy + v

(@ Express the reduced-form parameters (T’s) in terms of the structural

parameters (B’s and ¥’s). [10 marks]
(b) Are the structural equations identified? [2 marks]
(¢)  What happens to identification if it is known a priori that (1) $,, =0 and (2) B,,=0?
[3 marks]

()} Suppose that the estimated reduced-form equations are as follows:

EstimatedY,, = 4 + 8X,

Estimated Y, = 2 + 12X, :

@) Obtain the values of the structural parameters, where possible.
[10 marks]
(ii)) How would you test the null hypothesis that y,, = 0? [5 marks]
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QUESTION 4

From the quarterly data for the period 1950-1960, F.P.R. Brechling obtained the following
demand function for labour for British economy (the figures in parentheses are standard errors):

E, = 1422 + 01720, - 0.028: - 0.00077 - 0.297E,,
(2.61) (0.014) (0.015) (0.0002) (0.033)
Adj.R*> = 0.76 d = 137
where
E,, = (E,—-E.)
Q = output
t = time

The preceding equation was based on the assumption that the desired level of employment E s
a function of output, time, and time squared and the hypothesis that E, - E,; = J(E,' - E, ),
where 0, the coefficient of adjustment, lies between 0 and 1.

(a) Interpret the preceding regression. [10 marks]

(b)  What is the value of &? [5 marks]

(c) Derive the long-run demand function for labour from the estimated short-run demand
function. [10 marks]

(d) How would you test for serial correlation in the preceding model? [S marks]
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FORMULAE

A (ZXY—%ZXZY) o

N : b=7-hX
DR IER
MOEEOENES .

r?= B2 1 , F=1_r2(n—2)‘

(Zr- 2rLy

Z= - 'Bin , o,” known
\/"n(zxz_izxzx)

Z= ﬂ; 0,” known
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A

Po

Z= - , 0,2 is unknown and n>30
. ox
n(z XZ—%Z 5'9) X)
Z = A , 0,? is unknown and n>30
G2 :
Zx- Exzy
t= 23 - , 0,2 is unknown and n<30
. ox
n(z X?- %Z 59 X)
t= b , 0,2 is unknown and n<30
G2 1
(Zr- Tz
s X
n=h 7
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FORMULAE (IN MATRIX FORM)
f=(x"x)" X7y,

Yy (ZnX ZZ;J XTY:(Z;yJ’

= ZXl ZXlz ZXle
ZXz szXz ZXzz

= ZXIY
2 XY

b

h ZXI ZXz}

XTx)" = ———cof(X7X),
(x7x) det( X7 X) (x'x)
Total SS =Y, ¥ - n¥?, Regression SS= 7 X"Y - n¥?,
R - Regression SS e R* n-k-1
~ TotalSS ’ C1-RP k7

., Error SS  Total SS-Regression SS
“" n-k-1" n-k-1 ’

Q

\kﬁl)th entry ofdzag[ 2(x"x) ] wherej =0,1,...,k.
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