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Q1. (@) (i)  Consider the following k-variable model:

Y = Bit P2Xoi +P3X3it e +0 Xk +u; where,i=1,2,3,.......... n
Set up appropriate X'X matrix and X'y vector. Using OLS, show that the
vector B can be determined in terms of X'X matrix and X'y vector.

(i) Consider following y vector and X matrix:

<
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Use matrix algebra to calculate B vector. Also obtain coefficient of
determination (R?) using matrix notation.

(b) (i) What is meant by simultaneous equation bias? What will be its consequences?
(i) The empirical demand and supply functions are respectively:
Qf = ag+a,Pr+uy;; a; <0
Qi = Bo+PiPetuy p1>0
Cov (uyr, Up) =0
Given the equilibrium condition Q2 = Q3 show that o1 is an inconsistent

estimator of . When will plim o = oy ?
(9.5+9.25)

(a) (i) Fafafad k-=R dled R fdaR HifT;
Y; = But BoXai +B3Xzit e, +B Xy +u; S8BT I= 1,23, n
IWgad X' X AR X'y Qfew &1 fFAafor sifsra| OLS & werrar @ caifst &
e B A XX AT X'y afewr & uel & 7rd fvar o g g
(i) P=fafaa sy y 3 iftem X R fqar sifsm:
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(b) (i) U FHHROT AT (simultaneous equation bias) &T T dcad &2 $9d 1
gfRomH giv?
(i)  SIHTHAD (empirical) AT T 3MYfT Feled FHAM: fAFT g &
Q= ag+aPr+u;,;, a;<0
Qi = Bo+PBiPituy p1>0



Q2. (a)

(b)

(a)

Cov (U, uye) =0
i I T QF = QF & o g2fsT & o1, a T Teh THIT 3Thelsh gl
plim o1 = a1 Hd BIIT?

(9.5+9.25)

Consider the following regression results

Sleep = 3840.83 — 0.163work — 11.71Edu — 8.7Age + 0.128A4ge? + 87.75D
(se) (235.11)  (0.018) (5.86) (11.21)  (0.134)  (34.33)

N =706, R? =0.123, R? = 0.117

Sleep-total weekly minutes spent sleeping

work — total weekly minutes spent working

Edu — Education measured in years

Age — Age of the individual in years

D — Gender dummy where D =1 for male, 0 for female

Q) Is there any evidence that on average men sleep for more minutes weekly than
women? How strong is the evidence? Choose 5% level of significance.

(i)  Interpret the coefficient of Age and Age?.

(iii)  Isthere a statistically significant trade-off between working and sleeping? How
would the regression model have to be modified if there is reason to believe that
this trade off might be gender specific?

(iv) Do you suspect multicollinearity in the model? Explain your answer.

Q) In the regression model Y; = B, + (1 X; + u;, suppose that u; satisfies all
CLRM assumptions including Cov (X, u) = 0. Let Z be an instrument for X,
such that Cov (Z, X) # 0 and Cov (Z, u) = 0. In such a situation, examine f,.¢
and B, in terms of unbiasedness and efficiency.

(i) Explain- ‘A good proxy variable for the omitted variable makes a poor

instrument variable.”
(9.5+9.25)
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Sleep = 3840.83 — 0.163work — 11.71Edu — 8.7Age + 0.128Age? + 87.75D
(se.) (235.11) (0.018) (5.86) (11.21)  (0.134) (34.33)

N =706, R? = 0.123, R? = 0.117
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(iv)
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Q3. (a) (1)
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(9.5+9.25)

A researcher studies an annual wages function and collects data from four
regions of the country- North, South, East and West. The researcher disregards
time and space dimension and presents the following results given in MODEL
1 below:

MODEL 1
Dependent Variable: wages
Time period: 1991-2010

Durbin Watson d-statistic = 0.1998

Variable Coefficient Std. error t-statistic
Constant -70.3041 30.62 -2.2960
Education 0.2201 0.0146 15.0753
(years)

Experience 0.4056 0.0592 6.8514
(years)

R?=0.7365

Specify the regression model that has been used to obtain the results given above

in Model 1.

Allowing for fixed effects the researcher re-estimates the model and

presents results as follows: MODEL 2

MODEL 2

Dependent Variable: wages
Time period: 1991-2010

Variable

Coefficient

Std. error

t-statistic




(b)

(@)

(iii)
(iv)

(i)

(i)

(i)
(iv)

Constant -364.7514 35.8652 -10.1701
North 252.6722 49.4564 5.1089
South 276.6565 23.7283 11.6593
East 161.5832 31.4071 5.1448
Education | 0.1381 0.0215 6.4232
(years)

Experience | 0.3572 0.099 3.6081
(years)

R? = 0.9405

Durbin Watson d-statistic = 2.011

Write down the regression model used to obtain estimates in Model 2 above.
Also write down the estimated regression equations for North and East
region separately.

Calculate degrees of freedom for Model 1 and Model 2.

What is an appropriate test statistic to decide which model is better? Outline
the test and conduct the test. State your result. Choose 5% level of
significance.

Consider the following infinite lag model:
Yo =a + BoXe + PrXe—1 + BoXe—z2 + -+ ug

Suppose we assume that B’s follow some systematic pattern, explain the
Koyck approach to estimate the above model. Clearly mention the special
features of this approach.

Show that for the Koyck model, mean lag= (

of decay.

If A = 0.2, calculate speed of adjustment and mean lag.

If error term u, satisfies CLRM assumptions then show that error terms of
Koyck transformation are serially correlated.

A
a-1

) 0 < 1 < 1 where A is the rate

(9.5+9.25)

TS QYHd Th aiftes T e BT 3Heqd- Hadl § ad1 39 /g o & IR &3 -
JR, <R, gd 9 ufym § 3fihg Uk Rl ¢ | I8 Ul T8y d I Tl o
JU&T HR <aT § 94T 49 MODEL 1 # fau 714 ufkomy vRqd &1 &

MODEL 1
Dependent Variable: wages
Time period: 1991-2010

Variable Coefficient Std. error t-statistic




Constant -70.3041 30.62 -2.2960
Education 0.2201 0.0146 15.0753
(years)

Experience 0.4056 0.0592 6.8514
(years)

R2=10.7365

Durbin Watson d-statistic = 0.1998

SW Model 1 & U v qROTAT & 9o R g 399097 fhw T FHTHI0r
Alsa & faf@w)

(i) RR yyEal & IR Fxd gU Myddl Ared HI TRIGId &dl & adl +a
MODEL 2 # fu 1w aRomet sedd ae &

MODEL 2

Dependent Variable: wages

Time period: 1991-2010

Variable Coefficient Std. error t-statistic
Constant -364.7514 35.8652 -10.1701
North 252.6722 49.4564 5.1089
South 276.6565 23.7283 11.6593
East 161.5832 31.4071 5.1448
Education | 0.1381 0.0215 6.4232
(years)

Experience | 0.3572 0.099 3.6081
(years)

R? = 0.9405

Durbin Watson d-statistic = 2.011

W Model 2 # T 7T gRUMAT T Yo el & 39T hU ITT FATHIOT
Alsel A fAf@T| IR d Yd &1 8 b Tad THIST0 JHIHRON DI ST ¥ off
fofau|

(i) Model 19 Model 2 §q FaTd=g HIfeAT dr AU RTI.

(iv) DU AISd S8R 8, 39! vl o 3 Iugad usteror ufdesier o 82 39 uiefur
DI T SIOTT TUT T/ HIOTT | 30+ RO & fafRau | 5% Tdddr wR &1 99+
Fifor|

(b) fIfaf@d 3eed faeFss Alsa W faar fifew:
Yi=a + BoXi + B1Xe—1 + PoXip + U
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(iv)

Q4. (a) (i)

(i)

(iii)

(b)

(i)
(i)

(i)

@ ()

(i)

(iii)

I8 HFd gU fb B apotier el gegafeud wfawd &1 37eRor axa §, IR
ST B STHRIG B 2q HITH TP 51 THEYI T VB H L Fefvi
AR GRCRINY

aRIigT 6 PITw Hisa 3 Hred faea = (2 l))o<z<1,aﬁ/1&1trﬁa%l
gfe A = 0.2, A GHRNSH Bt 77fa g ATeH faewa Pt 70T BT

e Ffe U w, CLRM &1 AT 1 Ty PRl ¢ ol TS & HIUD FURUI
& Ffe Ue WHgqIRId g |

(9.5+9.25)

Suppose that the correct model is Y; = a; + a,X; + u; but the estimated
model is Y; = BX; + v;. Show that 3 is a biased estimator for az. Also find the
condition under which £ would be unbiased [Assume that all the CLRM
assumptions are satisfied].
Now, suppose that the true model is Y; = BX; + u;. But instead of fitting this
model, by mistake you fit the regression as Y; = ay + a; X; + v;. Is@; an
unbiased estimator of 8 ? What is V (ar;) and V() ?
Consider the following specification of the wage regression model where
wages are regressed on education (edu):

log(wages) = B, + B, edu + u;
If it is believed that experience (exp) should be added to the model, explain
how you will conduct the LM test for adding variables.

Consider the following k-variable model:

Yi = Bit P2 X0 03Xt +0 X + u;, where, i=1,2,3,.......... n
Using matrix algebra write down RSS, ESS and TSS.
Using matrix notation, develop ANOVA table. Also write down the test
statistic to test overall significance of the estimated regression.
Consider the following three variable model:

Y; = —3.3384 + 1.4988X,; + 0.499X;;

If R?=0.998, TSS = 780541.34 and number of observations = 30, develop
ANOVA table. At 5% level of significance conduct F-test for overall
significance.

(9.5+9.25)

A AT 6 WE IS ¥V, = ay + auX; + u; § e Iewford Arsal
Y, = BX; + v; &1 SRUF B, 0p U S 3MThaes & | 39 Xdl B! i I1d piforg
% o9 f 3 grmi [\ Sifore fs CLRM &1 ot It gy g1t 1]
34, 7 Aol fs Wt Aisa ¥, = BX; + w8, W 39 HISd Bl ATHIed H bl
O T Y FHIYIUI FHBRUY; = o + a; X; + v; T 3hfad X &1 &
a; , B 1 TS AR 3Hbad 82 V(ay) I V(L) T §?
TG FHIAY Hisd & Mufefad faf e R foaR Sifo St weigd (wages)
&1 18T (edu) R ARG fhar mar &

log(wages) = ; + [, edu + u;



TS g AT ST § 3Hd (exp) P! 39 Alsd H SiiST ST 1Y o IS 3 3ma
W B! Se 3 LM TRI&UT ford UhR 31|

(b) FEfRed k-=R Aied R faaR SIS

Y; = Brt BoXai +P3 Xzt +By Xy + up, 8T, 1= 1,23, n
()  Bfcwy diomfoE & Jgrar ¥ RSS, ESS @ TSS & faf@w!.
(i) B dhad &1 Tgradr & ANOVA TRl & fawRid Sifore | sreferd
U] Bt THY ATl BT IRIE0 B g UI&0 Ufdeis &f off fafaa|
(iii) fafafed PR Aied R faaR sifve:

Y; = —3.3384 + 1.4988X,; + 0.499X;

Tfe R2=0.998, TSS = 780541.34 TuT U&fuil &t T=AT = 30, I
ANOVA 1ol & famRig Siforg | 5% Arddmdr TR R Jegof wrfedr gq F-adiemn
Pl

(9.5+9.25)

Q5.(a) (i) What is meant by an Error Component Model (ECM)? Explain how does
an ECM differ from Fixed Effects Least Squares Dummy Variable Model
(FEM).

(i) When is it appropriate to use ECM? Outline a test to choose between ECM
and FEM.

(iti)  Show that the composite error term in ECM has zero mean and homoscedastic
variance. Also show that the error terms of a given cross sectional unit at two
different points of time are correlated.

(iv)  What is an appropriate method to estimate ECM given the autocorrelated
structure of the composite error term?

(b) Q) Suppose that a regression model is estimated as follows:

TC = 1.6642 + 19.2 X; R?=0.49
(s.e.) (14.02) (3.066) N =180
The researcher then ran another regression:

TC = 243.7223 + 76.65X; — 0.0918TC_ + 0.00001197C"°
(se) (14.04)  (28.62)  (0.0062)  (0.000008) R?=0.843

Outline the steps to apply Ramsey’s Test to check for specification error.
Choose 1% level of significance. Write down the null hypothesis and
alternative hypothesis clearly. Why is Ramsey’s test called a test of
misspecification rather than a test of specification?
(i) Explain how the researcher can conduct the Durbin-Watson test to detect
model specification errors.
(9.5+9.25)

(a) (i) 3 gcw Hisa (ECM) T F1 d1cqy 82 #emsT & ECM 5y UeR fRRR uy1g
AdH o g @R Ared (FEM) & 37T gar &



(b)

Q6. (a)

(b)

(i)
(iii)
(iv)

(i)

(i)

ECM &I 39219l AT el IUGF 2?2 ECM d FEM & AT Ide7 Hlay gd Uh

qdeTor fr sREr AT

gxIfze fs ECM & e Ffe Ue &1 Y= ATed § TORU1-IH URRUI giaT § | I8 o gxifsy
o for it &t §5 ST 3bTS ¥ TG o < 3 fargall R e U Tgawafid Bd &
g I UG & 39 WHgHEId WRaT B RUD & ECM &1 3fiebfard &3 8q
Iugad fafy . g2

A AT 5 Tes H1eur Aisd & a3 U URond 9 TR &

TC = 1.6642 + 19.2 X; R?=0.49
(s.e.) (14.02) (3.066) N =180
TP d1¢ MYl A Th 3R FHIHIT fma;

TC = 243.7223 + 76.65X; — 0.0918TC° + 0.00001197TC"°
(se) (14.04)  (2862)  (0.0062)  (0.000008) R2=0.843

fafc=m Ffe o1 ST 3 8 I & UKIE01 & RO Bt Ol Siforg | 1%
Trferar TR BT IUART BT | YT 9 dobfedds UReed-Tail &I Wyd: fafew | Iy
& gierur oI fafcem & udternr ot SO SfafafdR &1 uRierur ot gl oI 82
ST fb RMysmdl Aisa fafdem Ffedt &1 uar @ | sfdF-aica= udtem fag
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(9.5+9.25)

Consider the following long-run investment function of a company:
V' = a+ BX: +u;
where, Y = desired investment or long-run investment
X =sales and t = time
Q) Explain the method to derive short-run investment function using
partial adjustment hypothesis.

Table below presents results of estimated short run investment function:

Dependent variable: Investment

No. of observations: 40

Variable Coefficient Std. error t- statistic
Constant -1342.15 412.6163 -3.2528
Sales 0.6134 0.1497 4.0975
Investment(—1) | 0.4216 0.0512 8.2344
R? =0.9266

d=1.211

(i) Find coefficient of adjustment and give its meaning.

(ili) ~ Write down the estimated short and long-run investment function.

(iv)  Calculate Durbin—h statistic to detect presence of autocorrelation and
state your conclusion. Choose 5% level of significance.

Suppose we have the structural equation Y; = B, + B1Y> + B.Z; + u; where
Z, and Y, are explanatory variables and while Z, is an exogenous variable, Y, is
an endogenous variable.

Q) Are the OLS estimates for S,, 8, and [, consistent?



(i) In such a situation, let Z, be an Instrumental Variable (IV) for Y,. State
clearly the conditions for Z, to be used as an 1V for Y,. Explain how
would you estimate S, 8; and 3, using IV technique.

(iii)  Also write down the reduced form of the equation and show how it can
be used for testing the identification condition.

(9.5+9.25)

() TP HH & Fufafea e FHaw vad )R faeR Sifve;
V' = a+ BX¢+u;
S8l Y = SeeTa Hawr a1 aifed fawr
X = faept, auT t = 95y
(i)  SHifre TS URG I SIERdl d DI Fa<l Ha- Jad H-
3! fafyl 1 THRy|

g Tt 7 siefera sreuepTeli= oW e & ufoma feu U &

Dependent variable: Investment

No. of observations: 40

Variable Coefficient Std. error t- statistic
Constant -1342.15 412.6163 -3.2528
Sales 0.6134 0.1497 4.0975
Investment(—1) 0.4216 0.0512 8.2344
R? =0.9266

d=1.211

(i)  GHTAISM IO Jd DHIToTE T SHHT 3 FasU |

(i)  SMHId eTpIel g Srdeprei Faw wa! o fafau|

(iv) eI &1 IR &1 Udr aH 8 S & h TRGRIS &1 T0FT Hiforg qut
3T ey e | 5% ArfehdT TR &1 IR S|

(b) A AT 6 TAR U TRem1dd BT ¥, = By + fiYs + BoZy + u; ©, S&T
7, d Y, ISR =R & B8 Z, TS SiSId (exogenous) =R ¥, 9l v, T
3f=faiid (endogenous) =X &

(i)  ®By, BB, B OLS 3HTdhadh JITd (consistent) &2

(i) THRRH TAARTRF 2, v, T ABFR (V) 812, T Y, 8
it o & FU H IUINT fhT 9 8 3Ma=aH dl DI W
faRau | gw=mee fo 8y g, g, @ B, @ IV Al &) Terar @ oy ysR
JThferd B

(i)  THEOT & BIC T (reduced form) Fr off TIf@T T gafse & Jga=
&1 A Pt S B /g Y UHR DT SUAIT a1 o Febal B |

(9.5+9.25)
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