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Attempt all the questions. Notations are as per class notes. No marks will be awarded for calculation

mistakes.

I. Identfy whether the following processes are trend stationary or unit root or none of the two.
Answer with proper justification.
Q) iw=a+pt+e +&. | +&0
(b) yi=yi1+e —281+&2
(¢) yr=a+pt+u, where u, = u;_; + & +2¢&,_

(d) »

0'4)7f—1 + 0-6_)7[_2 +& + 281_‘1 — 38,_2

(e) (1 =L)y, =u,, whercu, = u,_| +&,

For all the above cases &, ~ WN (0, o).

[T xX5=5]

2. Lety, =y +- -+ by, + &, where g, ~ WN(O, %), Show that the above process can

be presented as
/7:1]
Ay, = (,0 - 1)_\',4 + Z‘ (5‘,~Ay,,_,- + &
j=1

where p and §,’s are functions of ¢, - - -, ¢p.

3. (a) Define a trend-stationary process and a difference-stationary process with example.

(b) Show that for a difference stationary process, removing trend is not enough to make the

process stationary.

(c) Show that a trend stationary process and a difference-stationary process are some special

cases of the following process:
V= a+ [+,
whereu, = ¢pyu,_ 1+ - Fhputipte+lie 1+ +0,8,, andisinvertibleand g, ~ N(0, o?).

[242+6=10]



o letyy = vyt he aobivaringe e e rhes sl thin
Vig ook /f))\‘v‘, s NG Yoy Vo, o I,

where wy and o are WA O, oy and are uncorrelated with cach other. Show that v, s
cointegrated.

HOJ

5. Lety, be a stationary bivariate AR(1) process given by

y, =a+Q®y, =&,

0.5 0.3 oy iy 4 1
where @ = ca = (1.5.2.5)",and g, ~ N(0,Q), where Q =
0.3 0.5 1 9
(a) Find the impulse response function (IRF) for Ist row and 2nd column at h=5, i.e., find
5)’1,r+5
882’/ '

(b) Find the autocorrelation between Y, and Yo, .
[6+4=10]
6. You have panel data for two districts (A and B) observed for threc years. The outcome variable
1s rice production (Yy) and the explanatory variable is rainfall (X;,).

District ~ Year X (Rainfall) Y, (Rice production)

A | 10 43
A 2 12 52
A 3 1 50
B 1 8 38
B 2 9 40
B 3 10 41

Consider the following model:
)/I./ = (Y[ +/8X” + Hj],

where a; represents the district-specific fixed effect.

(a) Using the mean subtraction approach, compute the estimate Sr¢ of the slope in the model

above.
(b) Compute the district fixed effects @4 and dp.

(c) For District A in Yecar 2, compute the fitted value Y42 and the residual.

[6+2+2=10]
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