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MASTER OF ARTS (ECONOMICS) 

Term-End Examination 

December, 2014 

MECE-001 : ECONOMETRIC METHODS 

Time : 3 hours 	 Maximum Marks : 100 

Note : Section A answer any 2 questions. (2x20=40 marks) 

Section B answer any 5 questions. (5x12=60 marks) 

SECTION — A 

1. The relationship between variables Y and X1, X2  20 
is linear - i.e. Y = a + R1X1  + 132X2  + E. When you 
run an OLS regression to estimate the three 
parameters - i.e. pi, 132  and a - your estimated 
A 	 A 

131 and 132  are both 0. Prove that the coefficient 
of determination of your regression (i.e. R2) must 
be 0. 

2. The relationship between two variables, Y and X, 20 
is as follows : Y = a + 13X + c. Assume that all the 
classical assumptions of OLS are satisfied. Your 
data set consists of 6 observations and is as 
follows : 

4 2 0 3 3 3 

1 1 1 2 2 2 

(a) Using an OLS regression, obtain estimates 
of a and 13. 

(b) Provide an unbiased estimate of cr2, the 
variance of the error term c. 

Y 

X 
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3. 	The relationship between variables Y and X is 
linear - i.e. Y = a + I3X + c. Assume, however, that 
the classical homoscedasity assumption is violated. 
Specifically, for the first n1  observations, the 

variance of the error term c is 43-2i  whereas for the 

remaining n2  observations, the variance of the 
2 error term c is a2 . Suppose you estimate a and [3 

by OLS. 

20 

A 	A 

Let a and [3 be OLS estimators of a and [3. 

A 

(a) Show that [3 is an unbiased estimator of [3 

= 

(b) Show that the variance of f3A  is as follows : 

	

[Lti=i t 1 	Ei=ril  -Ert 0-21 

	

v ni 2 2 	n +n 2 2 
X cr • 	+ 	

i 	2 
Y.  

ni±n2 2  12  
LLi=1 Xi 

4. Let the dependent variable yi  assume two 20 
values : 0 and 1. Let xi  denote the set of 
independent variables. You wish to study the 
impact of xi  on yi  and build the following 
(logit) model : 
Prob (yi  =1 I xi) = exp(xi13)/ [1 + exp(xi13)]. You 
obtain 	a 	random 	sample 	of 
n-observations from the population where 
observation 1 is (yi, x1), observation 2 is (y2, x2), 
and so on. 
(a) You wish to estimate r3 using the method of 

maximum likelihood. Derive the sample 
log-likelihood function. 
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(b) From the first order condition, demonstrate 
A 

that the estimate 13 satisfies the following 
condition : 

exf 1-3  
Y1 

1 + exi 

SECTION - B 

5. You are given a random sample of n =100 12 
observations from a population. The sample 
mean is 25. The mean of the population is p, and 
the standard deviation r is given to be 25. Outline 
how you would construct the confidence interval 
for p„ with 0.95 confidence level. 

6. The relationship between variables Y and X is 12 
linear - i.e. Y = a +13X + E. State the classical 
assumptions for ordinary least squares (OLS). Let 
A 

P denote the OLS estimator of 13. Given the 

classical assumptions, demonstrate that iRA  is 

BLUE. 

7. You have time series data from two periods. The 12 
models for the two periods are as follow : 
(a) Yt  = a1  + a2Xt  + ct, t = 1, 2, ...., ni  for 

period 1 and 
(b) Yt  =131  +132Xt  + vt, t = 1, 2, ...., n2  for 

period 2. 
Outline how one can do a Chow test to check 
whether there is a break across periods. Ensure 
that you write down the test statistic of the Chow 
test and specify its distribution under the null of 
structural stability. 

i=1 
xi  = 0 
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8. 	Assume that the true model in deviation form is 12 
y, = (3x, + ci  and let the variance of ci  be au2   . 
Assume that the variable x*, instead of x, is 
obtained in the measurement process where 

x, = x, + v, . Assume that the variance of vi  is 

cr2v  and cov(xi, vi) =0. You run a regression with 

y as the dependent variable and a constant and 
A 

X*  as independent variables. Let 13 be the OLS 
estimator of 

Prove that the probability limit of is less than 13 

when 13 > o. 

	

9. 	Consider the Koyck distributed lag model : 12 
Yt = (3 (XtOt- 	(I)2Xt-2+ 	) + ut, where 
141 < 1 and ut  has mean 0 and is independent of 
the regressors. 
(a) What is the short-run multiplier 

(i.e. immediate response of Yt  to a unit 
change in Xi) ? 

(b) Show that the Koyck model can be rewritten 
to assume the following form : 

Yt = 	+ 13Xt  + (ut  - (kit  _1) 
(c) Will an OLS regression of Yt  on Yt  _1  and Xt  

provide an unbiased estimate of the model's 
parameters, 13 and (1) ? Discuss. 

10. You have time series data for two variables : 12 
Yt  and Xt. The model that applies for the first T1  

periods is as follows : Yt  = a + 13iXt  + 132Xf + 
t = 1, 2, 	 T1. For the remaining T2  periods, the 
model that applies is as follows : 

Yt =a+€11Xt +€12Xf ,  t=T14-1, 	, TI  + T2. 
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(a) Using the dummy variable approach, show 
how the two models can be combined into 
a single model that applies for all the T1  + T2  
periods ? 

(b) Outline how you would test whether the 
data are poolable ? Ensure that you specify 
the distribution of the test statistic under the 
null of data poolability. 

11. Consider the following simple model of a market 12 
where Qs  denotes quantity supplied, Qd  denotes 
quantity demanded, and P is price. 
Qd  = a1  + 131P + r1Z1  + r2Z2  + 

QS = CL2 + 132P u2 
Qd = Qs 
Z1, Z2  are exogenous variables. 
(a) Using the order condition, check whether 

the Qd equation is identified. 

(b) You wish to estimate the parameters a2  and 
132  in the Qs  equation. Can these parameters 
be estimated by running a regression of 
(equilibrium) quantity on a constant and 
(equilibrium) price ? Discuss. 

(c) Very briefly outline how you would estimate 
a2  and 132  by 2SLS ? 
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717.1.-4-1.-001 

aniTmr ) 

	trfil-TT 

	 2014 

7r4.111-1.-oo1 : 341717 WETZ6 

713T :3 TO" 
	

37-fgr —dTr 3 :100 

9477T-w#7,- TR-q-T3th- 9,/pr-ur 

dr/1 	\YN / 

1. Y 307 X1, X2 	 TrN -tfT — 21.1 	20 

Y = et + 	+ ( 2X2  + 	I zloi 31rcr 
pi, 02  AT a .1.) 	t t fri 	31)..7rT.77. (OLS) 

A 
HIN-qtrr 	 3TrCrk 3TrWr--0-  Pl 3117 P2 q1-1-1 0 

t I -P:r 	fT.  3TrErt i4-1131-zrur tr fiqi-Tur 11-0-rft 
(3mfTtR2 ) 

2. uti Y 3117 X, t 	 13TTT t : 20 

Y=a+pX-Fc I HI-1 (-11F-Ti fay.err. r. ch1 TA 
1-(11 m1 3Tq%.170-11 	1 31-17k 31T-+I 	d 14.  

-.1r44-1 Fri 6 -4VuT 	r 1;17TT 	: 

Y 4 2 0 3 3 3 

X 1 1 1 2 2 2 
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(a) 31)..c-f.N. -1 4-1131717 1 A 1+I -Wt-  v, a *13 
31T-* 

(b) 0-2 	3T-9111-9-ff 3iT 	Are. 	-wr NW1-11 
Yq1-1 	I 

3.711*X -q-1- TT7=f4KVUT-372td:Y=a+13X+e 
t I TrF 	70T, <4(1Th c 	 31-a4R-u11 

41,41 fTq)-Er c\l{ 74 3217 	tquff 

	 A 	e 	s r V-Rul cr2i  t 	.)(=f n2  -4--Tuff 

("11 	s 	T sltior 0-22  t 1 179.  r111,31 1  14) 3Trcr 

R   gikr 	 t I 

a 	a * p    (OLS) 	t I 

(a) 7:4TiTR i 13, 13 .W1 31- firia' 

r A \ 
3-12TIT E p = 

(b) Tqli77 	 MchR t : 

[yin.  iix2 0.21  + Ini:n+21  
o-i i 

4. 	117 	 o 	t I irrff 

c-firsTR 	x., 	-c.44 	 3Trzi 
-51.%.11q A; r-14--lkir4gcl 	 4-1T5c1 414-11-1r 

: Prob (yi  =1 I xi) = exp(xi(3)/ [1 + exp(xi(3)] 3771 
777:1f1Z 74 n -4 	T ql5r-cOch 	-5r7r 
-4.TuT 1, (yi, x1) 3 	-4qui 2, (y2, x2) t 
374 

ry ni +n2 x2 2 
LZ-q=1 

20 

20 
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(a) 3171.  31-RT-W14 	Mil.  (maximum 
likelihood method) t.  W.i)11 A 

	

c)(11 .qr-0 t I 	i1i f ofq--4(41-1-4-dT 
(log-likelihood function) -WIc fryW-471 

A 

(b) 32P:r c;id -qT4 	-17-04% 	 R, 
	 -vr4 	Tf-q-tz cbof t : 

n x• 

Li=1[Yi 	
e I3 

a  xi  =0 
1 + exi" 	• 

%TUT - 

5. 311 	ITTU Lcf1:11:rfq 14 n=100 -4 	1I 	̀9ch 	12 
ri-dTqf t i Ti 1c 1TRZI 25 t I 	r -1:rrui µ ath 

lil-lch F.No-r a = 25 *1 -ktlilltni w11--A-R f4 3TP:r 

	

icRam-adi 3f-du 1,4 	74 0.95 RRIR-qdr 

TiRt 

6. 1)(311{X*614WF144ti 	tvt)-3T Y=a+px+6 12 
1 Tatum 	aTi 	 '4(11 -fet) 

aTti-rurrr 	I -Kiri 	, p 
T*-drt-  I ckl I Ri 	chi 3T41TTU1IA 

Tgimot, Tr<ftd 	k t 113, (BLUE) t I 
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7. 3171k 1TM wievoirtit t c,Ic1 9Niff1 31-Mf I t 12 

WV-,411 tit Fc-R 1-iiso 	TrwRf : 

(a)ti'iIIc41tT 1 t 	Yt  = +cc2Xt + Et, t 	2, 

ath 

(b) 	tT 2 	Yt = -F r32Xt  +vt, t =1, 2, 

Tf#cr -4-dqRfI -r3t (Chow) trftur 	zff 
71-44   1)(.1 1t 	IF H 0:1101 t .rW c")-11 .14-viia19741 

3 	(break) t I 	13-11 (Chow) IT N1111 "WE 

31-T471 fa-lk 3117 pit 	41IIM #9417T 	7L- F 

4R.nr,fra 	af-d-rfff 71--k 	 -FT 

8. ralcil -14. 	HMO yi=f3xi+cit 12 

MW111 Gre2  t I 1:Tri rilr\IR 	x, 

x*, 	 4-114-1 -511*ZIT 14 -4. 	t ■TI4 xl = xi  + vi  I 

ii cl•TR 	vi 	5Iiituf 0-2v  AT cov(Xi, Vi) =0 t 

317 4kir5ra- -q7 y 	 x* 

TIM TRTIWPIF .91—A-R I -grrff r11F‘3Rfw R, RAT atko:R.g. 

31T-*-0.W t I 

rki4 WItAR -FW p 	91P-Ichclf kiliir 3  t f t 
13 > 0 I 
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9. 	(Koyck) 	1-118(1 	fqq7 -Ttr--47 : 	12 
Yt  = p (xt  + ciAt _ i +.21)2xt _ 2 + 	)+u, 	< 1 

ut w Trrar o t 	4771 	t I 

(a)3-1-(--9-*--rf(33241--“t  7p 	roc .11 
Yt ch'l dk-*IRicf-) mrdr9nii) err t? 

(b) 7T177 fT 	(Koyck) Hi8(1 - 1 F-14-irciR5cf 
(--Itc\ 4 14 4-11 -1;   t I 

Yt= 	-1+ xt + (ut 	- 1) 

(c) xt 	Yt  r 314. 	4TrisA-70-r, 
4-ik(4 	MIzlr1, p 3 (1) t 31-9-r1T9-u 

-Ttrrr ? 	 

10. t 	Yt  3 Xt t Fri 	 3171t 14R-I 	0-7r 31-twt 12 
t I 32M T1  77)' (periods) t Fri 	 014k 1-11'50 t : 

Yt  = a + plxt  +02)q + ut , t=1, 2, 	 T1. -)TA 

rii4kH15o t : Yt  = a + Xt  +02 )q, 
t =T1  +1„ + T2. 

(a) 54). 	341+14-I 	5r-zh-Tr 	• -76-77 	749# Ti  +T2  
t Fri  	Hiso t Trif 1.)-1 k74 

ct) Trm  	t ? 

(b) *47 4 old1W rch 311 4t1 	VT 

31f-* T*7 f-*7 Ti ? 31T-*-7T 	- 
7FT 3tata 	 fad 
(co-i 
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11. GI IA It 1-14-11clitgcf TIRTRITT HMO 1:11 -NW.{ W—A7 \1-11 	12 
Qs, 317* 4 	fiiiiif 	alt{ Qd, -griff 	Trt 4R4-1111 

7qt-dr t AT \i4 P, i.r4 t I 

Qd = a1 + RIP-Frill + r2Z2  + u1  
Qs-  a2 +132P + u2 

Qd = Qs 
Zi, Z2  eilqJ 	f I 

(a) cblid w4 * 91 	IF 14, Ar4 wlf7R -ft TEfT Qd  

Wilcb(uf 	,W11-1 	- 1.  1T t1 

(b) 377 Qs  fliiicntuf 4 91-10 a2  41132 	34TWF-0-ff 
4)(-ir ff4 f I W1M1- "1 fRIT 74 (ter) 
cbliid TR (ter) 91(iiiir t 1117s3RPT .4 aTrwr—d-d.  
chit rr kichof t ? -qi "If--4R I 

(c) Ti 4cr 4 --d-r-R fw aTrcr 2SLS gitl a2  AT p2  
ai-rwf-d-d 	 4X1 ? 
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