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i MASTER OF ARTS (ECONOMICS)

L

Tj Term-End Examination
S 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 X;, X, 20
is linear - ie. Y=a+B;X;+B,X,+e. When you
run an OLS regression to estimate the three
parameters - i.e. B4, B, and «a - your estimated

A A
B1 and B, are both 0. Prove that the coefficient

of determination of your regression (i.e. R%) must
be 0.

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

Y 4 2 0 3 3 3
X 1 1 1 2 2 2
(a) Using an OLS regression, obtain estimates
of a and B.

(b) Provide an unbiased estimate of ¢2, the
variance of the error term e.
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3.  The relationship between variables Y and Xis 20
linear - i.e. Y =a+ BX+¢. Assume, however, that
the classical homoscedasity assumption is violated.
Specifically, for the first n; observations, the

. . 2
variance of the error term ¢ is o] whereas for the

remaining n, observations, the variance of the

error term g is (rg . Suppose you estimate o and 8
by OLS.

Let (/; and é be OLS estimators of a and B.

(a) Show that B is an unbiased estimator of 8

o)

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

n, 2 2 n+n, 2 2
[ i=1% 1 +2i=n1+1xi 02]

2n1+n2x2 ?
i=1 i

4. Let the dependent variable y; assume two 20
values : 0 and 1. Let x; denote the set of
independent variables. You wish to study the
impact of x; on y; and build the following

(logit) model :
Prob (y;=1]x;) =exp(x;8)/[1 +exp(x;B)]. You
obtain a random sample of

n-observations from the population where

observation 1 is (y, x;), observation 2 is (y,, x,),

and so on.

(@) You wish to estimate 8 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 B satisfies the following

Y condition :
x;
n e _
SECTION - B

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

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

A

B denote the OLS estimator of B. Given the
. . AN

classical assumptions, demonstrate that B is

BLUE.

You have time series data from two periods. The
models for the two periods are as follow :

(@) Y,=a;ta,X;+e, t=1, 2, ..., ng for
period 1 and

(b) Y,=B;+BX;+v, t=1, 2, ..., n, 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.

12

12

12
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10.

Assume that the true model in deviation form is

2
c -

Assume that the variable x*, instead of x, is
obtained in the measurement process where

y;=PBx;+¢; and let the variance of ¢; be ¢

*

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

0‘% and cov(x; v;)=0. You run a regression with

y as the dependent variable and a constant and

A
x* as independent variables. Let 8 be the OLS
estimator of B.

Prove that the probability limit of ﬁ is less than B
when 8 > 0.

Consider the Koyck distributed lag model :

Y, = B(X;+ X, _1+d2X,_,+.....) +u,, where

/6| <1 and u, has mean 0 and is independent of

the regressors.

(a) What is the short-run multiplier
(i.e. immediate response of Y, to a unit
change in X,) ?

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

Y =0Y,_; +BX+ (u—du,_,)

(c)  Will an OLS regression of Y, on Y, _; and X,
provide an unbiased estimate of the model’s
parameters, 3 and ¢ ? Discuss.

You have time series data for two variables :
Y, and X;. The model that applies for the first T,

periods is as follows : Y; =a +BX, + Bzx% + uy,
t=1,2, ..., T;. Forthe remaining T, periods, the
model that applies is as follows :

MECE-001 4

12

12

12



(b)

Using the dummy variable approach, show
how the two models can be combined into
a single model that applies for all the T, + T,
periods ?

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 Q_ denotes quantity supplied, Q; denotes
quantity demanded, and P is price.

Qd = Qs

Z,, Z, are exogenous variables.

(a) Using the order condition, check whether
the Q4 equation is identified.

(b)  You wish to estimate the parameters a, and
B, in the Q_ 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
a, and B, by 2S5LS ?

5 P.T.O.
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TH.3.41.3.-001

TA.T. ( 3refome )
R EIGRC P
feuwar, 2014
I HEE.-001 : 3weifafa fafemt
qgy : 3 g AfgHTT JF : 100

T : YT-F Q fFET & 799 ik ArT-@ @ foREt uieg gv &
3T T

HIT - &h

1. YR X, X, 90 #F &= w1 g9y aw-agtq 20
Y=o+ By X; + B, X, +e | STE I i HTeei- AL
By, B, 3R o 1 ST 4 & faT 3f.Ta. T, (OLS)

IO 3 € A e ATehford @1 ﬁt@zaﬁ'—ﬁ'o
g1 fag =S & smuss g w1 fufor qois
(AU R2) ffga &7 07|

2. QA FU YINRX, F A9 FT Y T YFNL ¢ ;20
Y=a+BX+e! AF T & A.Ua.wq #1940
FANHHT FAIROME §q= &1 oIF Afwe de H
gftmferd 6 F&101 39 TR ¥
Y 4 2 0 3 3 3
X 1 1 1 2 2 2
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(a) 3T.UA.TE. THIHAU FT TART F gY o AR B
F ATFAS YT FHi |
(b) o AT ThcAsh, Y =X ¢ T FHIM

YH HifeT |

Y ARX & o= F Fay F@H-AAqY =a+ X +¢
¥ 1 A <ifS, grarten, senfien) gafa=ierar Lo
1 UIerA T8 foha | foRiY w9 9 WU n, Ja &

for, 4fe =R ¢ 1 TR o7 ¥ WalF I n, Yawoi &
gﬁmammgz%‘l AH ST foh 319 o
3R B HI N.UATH. R 3Tehferd Hd § | I AifSw

o« 3R B, « 3% B ¥ MUA.TE. (OLS) et ¥ 1

(a) ZeiEn fok B, B 1 SR SheT

s

(b) WIS o g o1 FECO TH YER R :

n L2 2 ni+ny 2 2
[ X; +21 n;+1 X :| 5
Pt
i=1 i

7 ST fo wafs@ =2y, % A 0 81 §1 AW
Wﬁﬁxﬁmaﬁ%@?ﬁmﬁl AT y, Tx;
& T4Te iR Frefafea affae (logit) Atse =M1 =med
€ @ Prob (y;=1|x)=exp(x;8)/[1+exp(x;)] ¥4
A ¥ n Jervll &1 Aoz Ffaest wrd *a § sl
Q& 1, (y, x;) AR &9 2, (y,, x,) B R 3 @
3T ot |

20

20
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(a) AW Hfgshdd Furfadr faf¥y (maximum
likelihood method) & YT ¥ B ! 3T&fad
FT 49r_d 81 gfacd arn-gwfaar e
(log-likelihood function) it Feafa ST

(b) wom B v A, TR F G sHaw B,

frefafes wd B gge F@ R
n o¥iP B
2i=1[yi - m] xi =0,

-G

3 99 T&F §9fe ¥ n=100 J&1viil & Agfss
gfaeet 1 ufacet mrea 25 1 wmfie &1 3mer 3R
W faged ¢ =25 %1 Y@ifdha Hifee fF s b &
forg favarerar sicter H8 SR s@T 0.95 faverera
TR

Y ARX & 9 &1 G Wahm-31aiq Y=o+ pX +¢
B YR <A & (AN.TA.TE.) ¥ forg Fenfasy

FTYRON Fad Hifwe | A SAtfeiw fw ﬁ,ﬁ%
3. TS TH. STTHeleh ol AT €| FeNiEeh! STaLRonai

= o T W@ 5, veiia :if fF g, = (BLUE) 1
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7. 9% UM I GHAEEE F HE O Ahs €1 q 12
grEEfiE & fau Aied 39 R € -

(a) HAETE 1% Y, = + X, +e, t=1, 2,
sesey 1‘11 3ﬁ-{

(b) EHAETH 2 &% AT Y, =B, +B, X, +v, t=1, 2,

cevey n2

H&Y | 9dEC fF 8T (Chow) TH&IWT &1 ¥ I8
St & foe H foran n g § T A guamatE;
T 3@ (break) 71 =R (Chow) Tli&rul =1 qdam
yfaees steva fa@ stk g=amW ferar & 3=
IReheTr & siqta sHF ded ) fadw w1 F Twid|

8. WM oifee fF famem w0 & W@l wied y,=px,+¢, ¥ 12
3R ¢, 1 T 2 §1 AW A FF x, a1 W
x*, 1 WIftel AT S R SR R & = x, + o, |
m?ﬁﬁqﬁviwm (y% 3'ﬁ'{cov(xi, vi)=0%l
HY WHA = y ®l T oriF iR @ad | &

T IO FIT | WA AR B 3, i SNl
AThelS T |

frg #IRC fF B 1 wifaear g & f 2 v
B>0 |
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10.

MECE-001

F1ah (Koyck) difed wv=ar #igel W fo=m =i :
Y, =B(X, + dbX 1+ 2, +....) +u, ST |$| < 1
3R u, 1 AL 0 8 SR T Qw6 2

(a)

(b)

STETHRITeT® o (A X, H gf1e aieadT &
afd Y, 1 ArwIfer gfafsman) @@ 872

T fof R (Koyck) Hied &1 fefafad
ey B o & foe 1= foman s g 21
Y=Y, _;+B X+ (u,—du,_y)

FY,_; 3R X, WY, F1 S.TA.TE. FHLG,
uied & YA, B AR & & AAVAA SR
YSH HTT? T BT |

A = Y, 3R X, F T, 3ok T Fe e siws
g1 9um T, F& (periods) ¥ fau @m #fed ©
Y, =a+PBX, +B X2 +up, t=1,2, ..., T, 99

T, h1ell o feau e Afeet € ¢ Y, =a+0; X, +0,X7,
t=T;+1, s, T, +T,.

(@)

TH =) AR % YA ¥ sl o 9 T, + T,
FTel o foTT o] Ueher Aied | <1 Aisal #l Hd
Tk 91 SIel ST Tehell € 2

erg | Jarsu f =9 wiee F9 w8 fF @
HAlhe T fohy o Tehd & 2 ATHgl Wifaehell -
IR & St ghen giaeets % sea @i fav
®Y § T |
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11. &9R & Fr=fafea aum gied | faar sifse s/ 12
Q,, 3myfda v ® 3R Q, wim =t M AT A
STt € R TRl P, e R
Qd=a]+BlP+r12]+r222+u]
Qs=0ay+B,P+u,

Qd=QS

Z,,Z, 9’ R E

(a) Wfe vd F WM |, W= e fF 71 Q,
GOl St Tg9H H Tl T R

(b) MY Q, WHIHI H W «, 3R B, Tl 3MaHfeTq
FT AR § 1 37 Yl ) R T (|m)
HHd T (I IR & GHISH Q 3reRfod
o sn gwa1 R 2 ==t wifs)

(c) |&9 A waRy fF M9 25LS §W «, 3R B, Hi
JThfed FQ H4I ?
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