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Collaborative Masters Programme in Economics for Anglophone Africa
(Except Nigeria)

JOINT FACILITY FOR ELECTIVES (JFE) 2016
JUNE - SEPTEMBER

ECONOMETRICS THEORY AND PRACTICE 1

First Semester: Final Examination

Duration: 3 Hours Date: Thursday, August 4,2016°
INSTRUCTIONS: |

1. This examination consists of two sections: Section A and Section B.

2. Answer TWO questions in Section A and TWO questions in Section B. Note that Question
1 and Question 4 are compulsory.

3. You are required to answer a total of FOUR questions. All questions carry equal marks.

4. Present your work in a clear and orderly manner.

Section A:

Answer TWO Questions from this Section. Note that Question 1 is Compulsory

Question 1 (Compulsory)

Consider the regression model:

y=XB +¢,

where y is a N x1 vector of the dependent variable observations, X is a NxK matrix of the
regressors, B is a K x Ivector of unknown parameters, and &is a Nx 1 vector of random error
terms.

(a) State the assumptions required in order to use the method of moments approach in
estimating the unknown parameters of the regression model. (2 marks)

(b) Show that when the classical linear regression model assumptions hold, the OLS
estimator is equal to the method of moment estimation. (5 marks)

(¢) Under what condition are the least square estimates more efficient than the method of
moments? (1 mark)

(d) Prove that the OLS estimator ﬁ is an unbiased estimator of the true parameter §.
(4 marks)
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(e) Suppose that a correctly specified regression model would be
y=Xip +Xofh te
where the two parts of X have K, and K, columns, respectively.

Show that £, will be biased if y is regressed on X . (3 marks)

Question 2

Consider the following ARMA (1,0) model
Ve = 3.0+ O'Syt—l + &, (1)

where &, is a white noise process.

(a) Isthe y, in (1) stationary? Justify your answer. (I mark)
(b) Find the mean and the variance of y,. (5 marks)
(c) Find the autocovariance and the autocorrelation functions for y, (5 marks)
(d) What is Wold Decomposition? (I mark)
(e) Derive the MA (o) of y,. (3 marks)

Question 3

(a) What do you understand by the term stationarity and strict stationarity in a stochastic process?
(3 marks)

(b) Show how the Dickey-Fuller (DF) unit root test is derived using the random walk process
hypothesis. ; (5 marks)

(c) The equation below models Africa’s wages against productivity of workers in the Banking
sector using current prices. Assume the variables are I1(0).

W; =Bo + B1 PROD + & (N

where W = hourly wage per worker and PROD = labour productivity measured as output per
worker.
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The estimated regression for the above model is as follows:

Ordinary Least Squares Estimation
sk 3k ok ok ok ok 3k 3k 3k 3k ok 3k 3 ok ok ok sk 3k ok ok sk ok ok ok ok ok sk ok ok ok 3k sk sk ok sk sk ok ok ok ok ok sk ok ok sk sk 3k sk 3k 5k ok 3k 3k ok ok ok ok ok ok sk ok ok ok ok ok sk 3k ok ok ok ok ok ok ok k ok ok
Dependent variable is W

30 observations used for estimation from 1971 to 2000
3 3¢ e 2k 3 3k 3k e 2 3 3k 3k 5 ok ok ke e K 3k 3k e 3k 3k ke sk sk ke kK ok sk ok sk sk ok S ok sk sk 3k sk sk sk sk ok 3k sk sk sk sk ok sk sk koo ok ok ok ok ok sk ok ok ok ok ok ok ok sk ok kol ke ke sk ok %k

Regressor Coefficient Standard Error T-Ratio[Prob]

CONST .50493 17812 2.8347[.008]

PROD 2.8482 2.7427 1.0382[.307]

sk Kok 3K K o oK ok o K 3k oK ok sk o Sk ok ok 3 ok o sk ok sk ok Sk sk ok ok KoK 3k 3k ok sk ok ok ok ok sk ok ok ok o ok o ok ok sk ok ok ok ok ok ok ok sk ok o ok ok ok ok sk o ok o ok ok
R-Squared 29847 R-Bar-Squared 25170

S.E. of Regression 5.4617 F-stat. F( 1, 28)

Mean of Dependent Variable 7.7479 S.D. of Dependent Variable  6.3138

Residual Sum of Squares  894.9065 Equation Log-likelihood  -101.2785

Akaike Info. Criterion -104.2785 Schwarz Bayesian Criterion -106.5232
DW-statistic 0.2145 Durbin's h-statistic *NONE*

ok ok ok 3k sk ok sk ok ok sk s sk ok 3k ok ok sk ok ok ok sk %k ok %k 3k 3k ok ok ok 3k ok ok sk sk ok ok 2k 3k ok ok 3k ok ok sk sk ok ok ok ok ok 3k ok ok sk ok ok 3k ok ok ok ok skok sk sk sk ok ok ok k kR k k%

Diagnostic Tests
3k 3k sk ok ok s 3k sk sk ok sk sk ok sk ok 3k vk ok 3k ok ok ok ok ok k sk 2k ok ok ok ok ok ok 2k ok ok sk ok sk ok ok ok 2k ok ok ok ok o ok ok ok ok ok ok sk ok ok 3k 3k 3k 3k ok ok ok 3k 3k ok ok ok ok ok sk ok ok ok sk k ok

*  Test Statistics * LM Version * F Version
>k 3k ok 2k 3k % 2k ok 2k ok 2k 3k 2k 3k ok ok 2k ok 3k 2k 2k 2k 3k ok ok 3k 2k dke 3k ok ok ok 3k ok 2k ok 3k 3k 3k ok 3k 3k 3k ok ok 3k ok Sk ok 5k ok ok 3k sk sk sk ok ok sk 3k 3k ok ok ok 3k 3k 3k ok ok ok 3k ok ok koK kR K

* * *
* A:Serial Correlation*CHSQ( 1)= 5.4427[.032] *F( 1, 27)=5.3943[.037]
* * *

* B:Functional Form *CHSQ( 1)= 1.5370[.0215]*F( 1, 27)=0.889[.363]
* *

*

* C:Normality *CHSQ( 2)= 1.9068[.385] * Not applicable
*

* *

* D:Heteroscedasticity*CHSQ( 1)= 6.0649[.027] *F( 1, 27)=7.1161[.019]

3 2k o ke 2% ok 2k ok ok 3k 2k o A ok o o ok ke 2k ok ok ok o ok 2k o ok 2k ok ke 3 ke ok ke ok 3k o 3k 3k 3k 3k 3k 3k 3k 3k 3k ok ok ok % ok 3 ok ok ok 3k 3k 3k 3k ok ok ok sk ok 3k ok ok 3k ok ok 3k ok K ok ok Kk

A:Lagrange multiplier test of residual serial correlation

B:Ramsey's RESET test using the square of the fitted values

C:Based on a test of skewness and kurtosis of residuals

D:Based on the regression of squared residuals on squared fitted values

(i) Why is the above estimation unsatisfactory? (2 marks)
(ii) Would you suggest including a time trend in the model? Explain. (3 marks)

(iif) What steps would you take before deciding if the estimated model suffered from pure
autocorrelation? (2 marks)
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Section B:

Answer TWO Questions from this Section. Note that Question 4 is Compulsory

Question 4 (Compulsory)

(a)
(b)

(c)

What is forecast error variance? (1 mark)

The vector moving average (VMA) representation examines the interaction between
variables. The vector moving average representation of a VAR(1) model with Z, and Y, may
be written as:

- e (i) Q)
|:§' j| = |:Xj| + Z|:¢”(f} i U)}[eyr—:}
! £ i=0 ¢'21 ¢22 €
Derive n-step ahead forecast variance of the y, sequence only. (4 marks)
For a vector autoregressive (VAR) model of order 2, the error correction form is given by:
AY, =yB Y, +0+[\AY,, +¢,,

where Y, is a vector. For the two-dimensional case Y, = (r; b;)’, we obtain the following
estimation results where the numbers in parenthesis are t-values.

Ar, ~0.1027 02716 U,2135
A —0.1285 r
[ /i ]: (5.01) (":-e ~1.1 169b,_]]+ (-4.80) 5 (426)  (3.91) o

Ab, 0.0069 (34.29) = 962(5))80 0.(8;508)9 0'.(451.;136)6 Ab,_,
(0.18)
(1) What does the y-coefficient determine? (1 mark)

(ii) Does the y-coefficient have the expected sign in the estimated models?

(1 mark)
(iii) Interpret the y-coefficient for the Ar, model. (1 mark)
(iv) Interpret the longrun cointegrating coefficient for the Ar, model. (I mark)

(v) Which of the two estimated models demonstrates error correction mechanism? Justify
your answer. (2 marks)
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(d) An analyst carries out a weak exogeneity test for the estimated models and obtains the
following results.

Variable Iy b,

Chi-square -X*(1) 18.100 0.5979

p-value 0.0002 0.4466
1 What does the term weakly exogenous imply? (1 mark)
(i1) Which of the variable is weakly exogenous? Justify your answer. (2 marks)

(i1i) What is the practical importance of a weakly exogenous variable? (I mark)

Question 5

" E, =V, Ja, + &}
(a) Given ! ! 0 1%4-1

where v, is white noise, E(v,)=0, var(v,) = o? =1,
v, is independent of ¢,_,, @,and «, are constants such that &,>0 and 0<e, > 1.

(i) Derive the unconditional expectation ofg, . (2 marks)

(i1) Derive the unconditional variance. (3 marks)

(b) The equations below model the logarithmic change of Africa’s stock exchange composite
index. A, is the variance of the white noise disturbance termeg,./,_, is a dummy variable that

takes the value of 1 if g,_,.éO}O if ,,20. NDsY 1w PWM;‘) are ‘t~valves
h =ay+a e, + 1,82, + Bk, (1)
In(h )= +ai (€1 / hPS )+ Aley / BOS|+ By In(hyy) )
The estimated regression for the above models are as follows.

h, =1.81E —6-0.0064£2, +0.1947 1, &2, +0.8937 h,_, (1a)
(648)  (-0.662) (1233 (96.85)
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In(h, ) =—0.4321-0.1553(&,_, / 25 ) +0.1263e,-, / h®%|+0.9646 In( b, ) (2a)

(-961) (-13.71) (1.72) (230.71)
(i) Why is Model 1 unsatisfactory? (1 mark)
(i) Is it possible to re-estimate Model 1 without the variable 2, ? Explain
(2 marks)
(iii) What does the value of 4; coefficient in Model 1 imply? (2 marks)
(iv) What would you conclude about the data based on model 1 results? Explain
(2 marks)
(v) Is model 2 satisfactory? Explain (2 marks)
(vi) An analyst found that the test restriction &, + A, = 0 in Model 2 had a probability-
value of 0.991. What does this imply? (1 mark)
Question 6

(a) Suppose you are given the following two equations:

Equation (1): INF;=B; + B2 M+ B3 My + Bs Mo+ &
Equation (2): INF.=B; + B2 M+ &

where, "INF" denotes the inflation rate and "M" denotes the growth rate of the money

supply.

(i) Which of the above equations is unrestricted? (1 mark)

(ii) State the restrictions to be imposed in model selection. Clearly indicate your null and

. alternative hypothesis. (2 marks)

(iii) Suppose both models have been estimated on 60 observations and the sum of squared
residuals for equation (1) was found to be 224 while the sum of squared residuals for
equation (2) was found to be 192. Derive the numerical value of the test statistic for

the restrictions in (ii) above. (3 marks)

(iv) Based on (iii), would you accept or reject the null hypothesis in (ii) at 5%

significance? Describe in words what your conclusion from this is. (3 marks)

(b) A consumption function that has different short- and long-run marginal propensities to

consume can be written in the form

InC;=a+pgInY,+yInCe+ &,
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which is a distributed lag model. In this model, the short-run marginal propensity to
consume (MPC) (elasticity, since the variables are in logs) is 8, and the long-run MPC is =
p(-y).

The estimated equation based on quarterly data on aggregate Africa consumption and
disposable personal income for the years 1950 to 2000 is given as:

InC, = 0.003142 + 0.07495 In ¥, + 0.9246 InC,; + ¢, R* = 0.999712, s = 0.00874.
(0.01055) (0.02873) (0.02859)

Estimated standard errors are shown in parentheses. The Estimated Asymptotic Covariance
is Est.Asy. Cov [£, y] =—0.0008207.

Test the hypothesis that the long-run MPC is greater than or equal to 1 (6 = 1)~

Q%:lfo Qf SJLO ng"‘“ i @i — (6 marks)
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