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SECTION A

Question One (Compulsory) [40 Marks]

1. (a) A researcher studying the movement in the value added by workers in the production

process estimated the following two equations-:

Model A: Y, = fo+ it +u, (1)
Model B: Y, = ap + ait + axt? +u, (2)
Where-:
Y= labour’s share and /= time.

Using annual data for the period 2003- 2018, the following results were obtained for the
primary metal industry-:
Model A: ¥, = 0.4529 — 0.0041t
(-3.9608)
R? = 0.5284 d = (0.8252

Model B: ¥, = 0.4786 — 0.0127¢ + 0.0005¢>
(-3.2724) (27777

R% = 0.6629 d =182

Where the figures in parentheses are ¢-ratios.

(i) Based on the regression results, would you say there is autocorrelation or not? Explain
your answer using the “Rule of Thumb”. [4]

(i)  Test for autocorrelation in both models using the DW- Test at the 5% level of

significance. [15]
(iii) What is the cause for the autocorrelation, if any? [3]
(b) Discuss the benefits of using an error correction model. [8]

(c) Given the following function of a unit root series-:
YC = Yt—l + &

Show algebraically that the variance of a unit root increases with time, [10]




SECTION B

Answer any Two Questions (30 Marks Each)

Question Two (30 Marks)
2. (a) Assume we have the following model:

ye= a+ fxg+ U

Where the explanatory variable x; is strictly exogenous, and the residual u, is serially

correlated.
(i) Why is serial cotrelation often present in time series data? [5]
(i) Why is the presence of serial correlation in the residual a problem? [10]

(b) With the aid of graphs, distinguish between stationary & non-stationary time series.

[15]

Question Three (30 Marks)
3. (a) Consider the following extended Keynesian model of income determination:
Co= P1+ BoYe — BT + Uy - Consumption function
I = ag+ @Y g T Uz - Investment function
Ty = Vo -+ V¥ + Uz - Taxation function
Y= Co+ I + G - Income identity
Where-; = consumption expenditure Y= income
I= investment T= taxes
G= government expenditure Uy, Uz, and us= stochastic disturbances
(i) List the endogenous and the predetermined variables in the system [3]

(i) Using the order condition, check the identifiability of each of the equations in the system,

and of the system as a whole. [10]




(iii) What would happen to the identifiability of each of the equations in the system if 7y, the

interest rate, assumed to be exogenous, were to appear On the right-hand-side of the

investment function? [7]
(b) Distinguish between VAR models and simultaneous equation models. [5]
(c) What is the connection between cointegration and spurious regression? 5]
Question Four (30 Marks)

4. (a) Bxplain the difference between an autoregressive and a moving average process. [8]
(b) Why are AR and MA processes referred to as stationary processes? [5]

(c) A researcher estimated the following mode! for a hypothetical economy:
Y= C+ I+ G
Co= P1-+BYDpq + BaM + Uy
I = B+ Bs(Vems — Yez) + BeZin t Uae
Gy = B7 + Polr-1 + Use

Where-: == gross national product C= personal consumption expenditure
= gross private domestic investment

G= government expenditure plus net foreign investment

YD= disposable income M= money supply at the beginning of the
quarter
Z=property income before taxes t=time

Uy, Uy, and uz= stochastic disturbances
All variables are measured in first-difference form.

Using quarterly data from 2010- 2019, the author applied the least-squares method to each

equation individually and obtained the following results-:




€, = 0.09 + 0.43YD,_ + 0.23M, R? =0.23

I, = 0.08+ 043(Y;—y — Y—2) + 0487,
G, = 0.13+ 0.67G,_¢

R* = 0.40
R% = 0.42

How would you justify the use of the single-equation least-squares method in this case? [5]

(i) Why are the R? values rather low? [4]

(8]

(d) How does Granger causality differ from other types of causality?
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