AFRICAN ECONOMIC RESEARCH CONSORTIUM

Collaborative MA Programme in Economics for Anglophone Africa
(Except Nigeria) ‘

JOINT FACILITY FOR ELECTIVES (JFE) 2010
JUNE - OCTOBER

ECONOMETRICS THEORY AND PRACTICE I

Second Semester: Final Examination

Duration: 3 Hours Date: Monday, September 27, 2010

INSTRUCTIONS:
1. Answer Question 1 and ANY TWO (2) from the other remaining questions.
2. All questions carry equal weight.

3. Credit will be given for orderly presentation of relevant materials.

Question 1 (COMPULSORY)
(a)

(i) Discuss stationarity versus nonstationarity in panel data econometrics. [2 marks]

(ii) Given a typical panel data model, how would you test for the ADF unit roots in
it.[Outline the steps involved in the ADF test] {4 marks]

(iii) What is panel cointegration? [2 marks]

(iv) Consider a panel regression of the form:
Vie = @+ Bxy + ey

Yit = Vig—1 T Ugt
Xip = Yit-1 ¥ Eig

t=1.2,.,T;i=1,2,..N
How would you conduct the KAO [Engle-Granger Based ] cointegration test?
[3 marks]
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(b)

(i) What is the relationship between the hazard rate and the survivor rate functions
[Mathematical derivation is important] [6 marks]

(i)  Given the basic Cox proportional hazard model

w(tlx) = uo(t)exp(Brxy + Bpxat, ., Brxic)

Why is this model considered as a semi-parametric model? Discuss  the method of
estimation of the parameters PBr,pa,....Bx [3 marks]

Question 2

Consider the following model:
Vie = @ + Bxie + Uy, t=1,..,T

The panel is balanced. There are N individuals. u;, is an idiosyncratic error term with the usual
properties. a; is the individual effect that does not vary overtime.y; is the dependent variable
and x;; is a scalar covariate.

(@) Write down formulae for the pooled OLS, the Fixed Effects, and the between estimators of
. Denote these as B, B, and {3, respectively. [6 marks]

(b) In the Stata output below someone is trying to compute estimates for the wage- gender
relationship using the data taken {from the 1991 and 1997 Waves of the British Household
Panel Survey. The dependent variable is the log nominal weekly earnings (Iw), personal
identifier ( pid) and the independent variable is a dummy for whether the individual is male
(m). The sample size is 1685. The three 2 by 2 matrices report sample variance and
covariances. Complete this person’s calculations. Comment on your result. [8 marks]
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. by pid: egen lwl=mean(iu)

. by pid: egen mi=mean (m)

. 1iopid yr Iw @ Iwl ml In2 md in 120

| pid  yr i m gl mi w2 m2 |
b o o s s 2 S P B s e . e e ek e e Al A0 7 o e e S B e o i e e ) P i A O T s o e e o Pt
i 10023520 1 5.27T3TRG O B.2EB222 g L0AR 47 G
2. | 1LGD23826 7T LLIBRRYE (O B.22B222 o o~ abb4BE b
§ e e e i i e i e |
10028005 ¢ 5.848423 1 5.B858% 1 -,D4C8BTS O |
: ip0o8cbE 7 B.83CEBY  : B.BESRG 1 GA0EET O

3

o 100B0LLE i B.TEROTEZ 1 B.80BZ62 I - LETHEEB G
. b LOOBOLLE v 8.02BT3Z B, 808262 I LLETAGEE )

W (s

-

. § 1006166 i 6. 0843 L &.117B4Y i - 4B LGTY O
g, | iGDEei640 7T B.LOBGEE3 1 &, 11iTE4Y i LO4BLLGE S

POIGOTLERT I 5.481408 %
i, b LOOTLIEET §.BBE72R L
et e o e
e, 0 LORTETLY v B.3B438Y 4 B, =)
2, ¢ LOOPLTIT T 5.704BBEE 6 B.548475 g LLBELTT

3. 1 100BGe4a I 5.B4B842E3 0 B.TOLESE G LI4TIZTE oo
L A R 21T T 5.BB4167T 0 B.TOEIBE O -, 471281 o

[ i e i e |
. § 10DREEER L B.442687T (0 5L.BEBGERT 0 - 243688E Gt
6. 1 10082886 T 5.43038Y O B.EEEGEY {0 L2437 o

7. 10084083 i B.620843 I B.BIBZGED 1 OB IBTEE oo
B, b LO0G40ESR 7 6.43788% 1 6.52R26E L - GELBTTL G

t
[ LOLZ2TBES 1 5.84B423 0 B.245824 O - i0IE0LE 0o
P LDIZTEES 7T  &.0B0B2& 0 H.04RGZ4 o LE0L 202 (L

o e e e i i e e P s

¥ B
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corr 1wl ml, <o
{ong=3370%
| wk ml
Iwi 1 L 22ibE6
mi | .OT:348 233713

L ocory e mE, oow

{ohe=3370)

(¢) The random effects estimator is found by running OLS on the following transformed
equation:

Vie — 15 = (1= @) fo + Blxy — u&) + (v — uvy),

where

me ] o— G&/ - 1 —
w=1 (o2 +Ta2) =17 V0

and ¢ and o are the population variances of u;; and a; respectively.
(D) Clearly 0 < ¢ < 1. Explain what happens when y = 0 and when 1 = L.
(i)  The person above discovers the Stata command for the Random Effects estimator,
and generates the output below. Comment on the relationship between the estimate

on the male dummy, and how close/far away from the three estimates computed in
(b) above [6 marks]
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. xtreg iw m, re i{pid)

Random-effects GLE regreasion Humber of oba = 3370
Orewp variable (i) pid Humber of groups = 1B8BE
R-ag:  within = . Cha per group: min = 2
betwesn = (.0683 avg = 2.0
ewerall = 0.07T72 may = 2
Random effects u_ i 7 Gaussian Wald ¢hi2(1) = 183,45
ecorriu t, ) = {1 {assuned) Prob » chil = 0, 0000
v | Coef. 5td. Err. 2 Prlzi [esi Conf. Intervall
m ol L30RRETZE LORZE3ES 13,54 0.000 2EI0GTE L 3454487
cong | 5.,437083 LOLTBRET  304.43  D.G00 o 42008 5.472087
sigma.u | .37330476
eigma.e | 34824533
sho | JBBE46B8LE {fractiom of varisnce due to u i

Question 3

We are interested in explaining unemployment. We believe that the probability of being
unemployed is affected by gender, age and education level. Let y; denote unemployment (y;=1 if
a person i is unemployed and 0 otherwise), let x;; denote gender (x1;=1 if person { is male and 0
otherwise, let x,; denote age (X,; is the age of person i, continuously measured) and let
x5;denote education level (x3;= 1 if person { has a university degree and otherwise). We have
data on these variables for n = 7867 individuals taken from Kenya Household Panel Survey. For
the purpose of explaining the probability of being unemployed, we consider a binary choice
model:

y:ﬁ =X{ﬁ "i_ Si‘ gl iid, i = 1)21 ...,Tl

.,,{1 yi 20
YiTlo oy <0

Let F(.) denote the cdf of ¢,

(a) Give an expression for log likelihood function of the logit model. [S marks]
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(b) The binary choice model is now estimated both by logit and probit (see stata output in
appendix A). How do you interpret the coefficient estimates of § from the logit and
probit? [4 marks]

(c) Using the logit estimates, what is the difference in the predicted probabilities of being
unemployed between men and women? [6 marks]

(d) How much does the probability of being unemployed increase/dectease with age.
Comment on your {indings? ' [5 marks]

Question 4

The Belgian government is contemplating increasing the tax on tobacco in order to lower the
incidence of smoking. A consultant to the government therefore wishes to examine whether such
a tax increase will actually lower the demand for tobacco. He knows that in order to assess this
he needs to take both the price and income effect into account. He has an estimate of the price
elasticity for tobacco and he turns to you for assistance in estimating the income elasticity. The
data he has available for estimating the income elasticity is the Belgian Household Budget
Survey 1995-1996, which contains information on household, how many adults live in the
household as well as the age class of the head of the household for n = 2724 households. He has
estimated a linear regression model on this data by running OLS of the budget share for tobacco
(btobacco) on log total expenditure (/nx), number of children in the household (nkids, rkids2),
number of adults in the household ( nadults) and age (age). The stata output for this regression is
given in appendix B.Denoting the budget share of tobacco by w and the log total expenditure by
In x, the income elasticity ¢ for tobacco can be calculated by the formula

1 dw

w dinx

(a) Calculate the income elasticity g ¢ resulting from the OLS. [6 marks}

(b) As an alternative to the OLS, you suggest to model tobacco expenditures by a tobit model.
Why would a tobit model be more appropriate for analyzing this data? Write down the
appropriate tobit model. [5 marks]

(¢) The Stata output for the estimation of the tobit model is given in appendix B. Calculate the
income elasticity erggrr resulting from the tobit. Comment on your findings for eq;s and
€roRIT- [9 markS]
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Question 5

There are many factors that influence elections. One such factor that has received considerable
attention is the impact of campaign expenditures on election outcomes. The following equation
describes the percentage of the vote (petvote) received by a candidate (measured on a 0% - 100%
scale):

petvote = B, + f, loglexp _cond)+ B, log(exp_opp) + B, Party +u

where log{exp_cand) is the log of the candidate’s own expenditures, log(exp_opp) is

the log of the candidate’s opponent’s expenditures (with expenditures measured in

thousands of dollars), and Party is the political party of the candidate (1 if Democrat, 0 if

Republican).

(a) Using data on 173 congressional races for the U.S. House of Representatives in the 1992
election, the following equation was estimated:

A
petvote =51.13+6.30log(exp _cond)—6.67 5, log(exp_opp) +1.21Party

R”=0:786

SSR =10351.2

How do you interpret the coefficients on log (exp_cand) and log (exp_opp)? How do you
interpret the coefficient on Party? [5 marks]

(b) The following standard errors (and covariance) were obtained from the computer regression

output:
Estimated Standard errors
S.E.(Bo) 2.90
S.E.(B1) 0.37
S.E.(B) 0.39
S.E.(B3) 1.34
Cov(B1,B2) - -0.00057

Test the hypothesis that political party has no effect on the percentage of the vote a
candidate receives. (Notes: Be sure to state the null and alternative hypotheses. Use a 5%
significance level for a two-sided test. As the degrees of freedom are greater than 150,
you can use the critical values from a standard normal distribution (i.e., :1.96). You can
test the hypothesis using either a t-statistic or a confidence interval.) {5 marks]

(c) It appears from the estimated regression that the coefficients on log(exp cand) and
log(exp_opp) are of equal magnitudes and opposite signs. Test the hypothesis Hy: f= - £, .

(Note: This hypothesis also means that it is only the difference in log expenditures between
the two candidates that matters.) [S marks]

(d) Your colleague does not believe that campaign expenditures matter in an election, and
therefore estimates the following regression:
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A
petvote =45.70 + 8.65Party
R? = 0:066
SSR = 45258.1
Test the joint hypothesis that campaign expenditures do not matter (Hg: B,= B,=0). (The

critical value for the test is 3.02.) [5 marks}
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APPENDICES

Appendix A
ohE T.B6T BHPE anmual panel 1GEL-Z00Z
VHTE T 4 13 Oct 2008 0721
glze: 86,537 (95.8% of memory fresl
storage dispiay walue
veriable name  type  format Tubel variable label
ape byte  AG.0g azge age at date of interview
URGMmD byte  48.0g ungmployed
mle bye he.Og =1 if individual iz male
degrae fioar %E.0g =} if individuel has university
degree

summarize male age degres

Yariable | Ohe Hzan 5td. Dev. Hin Max

anemp | 7867 DRE6EAE 2232977 O i
mle | TEET L B215457 APRDETS O i
age | TBET 38,8452 1L . BE20E LG 6
degres | TEET . LBE20E3 ABZEZ3E o %
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le ags degree

Theration G:  log likelihood = -1621.8607
Iteration 1: log likelihcod = ~1B74.188%
Ireration 2: log Zikelihood = ~1B71.2738
Iteration 3: log likelihced = -1B71.2807
Tseration 4:  log likelihood = -IBYL.2B07
legigtic regression ¥umber of ohs = 7867
IR chiZ2{&) = 01,42
Preb > cnlZ = 2.0000
log Likelihood = -1B7L.2507 Peewde RBZ = 2.03:3
Inemp Coet Std. Err z Priz (8% Conf. Imtervall
male | .2:48666 L 10ZETH4 2.08 0.0G6 Llagzas CA1BBLOT

L 5
age -, 036LTT7 LL0G4211 -5.18  0.000 - 0448420 - 02TEL12B

degres | - BATZT08  IBRE2TE -4,82  0.0GO -1, 324815 -.BEETETZ
& | -l.574088 LET2103E -G, 18 0.000 -5, BLE406  -L.2BE771

. probit unemp male age degree

Iteration O;  log likelihood = -1621.B607

Ireration L: log likelihood = -1574.2058

eration 2: log likelibood = ~1DT3.3143

ITteration 3:  log likelihownd = -1B73.317%

Probit regression Mumber of obe = THE7
R chiz{3} = B7 .20
Prob > chil = 0.0000

log likelineced = ~1B73.3120 Peeude RZ = 00300

unemp | Oeef. Std. Err. z Prizi [88% Conf. Intervall
male LGEECDAE LOATBETY 2.00 [.045 LOOLEESD LIBUOLES
Bge - GIESB3E LOUZGBED -8.00  0.00D - OLiBBETY -, DL20688

|
;

degres | - 4218TED BreLiae ~5.:7  G.COD - BBIEB3EEE - .2618233
bo-1.028603 LOBLODE: -2, T0 0,000 -1, :8B73Y - .BESBEEE
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Appendix B

. reg bichacor lnx age nadults nhideZ nkids

Tmurce | 38 df H3 Humber of obs = 2724

e e e F{ 5, 27iB) = 40.32
Hedel | LIIET7EB248 g .DRI3ELB4AD Prob » F = 0.0000
Rapidual | PLBTALIDE ZTIE LDRDOETEL43 A-souared = 0,0881

T S s e T T T s e Adj Begguared = 00873
Towal {  L.GRREBGB4AE 722 .G00B208E8 Roow MEE = 2407
wtohacco | Coef,  8%d. Err. 1 Frivl fe5Y Conf. Intervall
e e e v o e e o e e e e e e e e e e e e e e e e e e e o —

Ing | - G14174% LO01 14552 -2 .38 .000 - 0iB4E02 -, Orig2es
a4

e}
[

sge | -.002BOTZ LQo0Dases ~&,
meduits | OZTECE LOOGEEE 4.22 0,060 L0LETLE

meids? | - QLLTTTE LDG22332 2.k ) - 00ginGs -
mkids | LOGLLEE AOG0RE23 Z 3.038 QoG ies4
cons | 2DEETEE LOLBESLL 13.68 0.000 LLTYAGEE

. predict wreg, %o

¢ SUmMmArire Wreg

LBGO - DGEZEE: - OUIT483
L0030
LRB02e8T
LODZE2T0B
C2ABEA62

Varidole | (hs Mearn Std. Dev. Min Max
wreg | 2724 L0321 808 LORZEET ODLOBERGE LEB00T:
. ban 4z

dummy=1 if ¢
sobaceo |
i

#ipenditure |
>0 | Freq. Percent Cum.
oo 1,688 1,87 61.57
1 1, 0E6 38,403 G, 00
Total | 2,724 100,00
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. tobit btobaceo Lox age nadults nkids? nkide , 11{0)

Tebit regression Yumber of cbe = 2T24
IR chi2{s} = L45.58
Prob » child = G.GO00
log likelihood = 746.40082 Peeudo RZ = -0, 1081

bEehacce | Coef . +d. Err. £ paigl [6E% Conf. Intervall
ing - EaBL 24 LOGRTeRL ~2.41 G, QLo -, Q3B -, OE02748
g | -, GOB3ET LCOneLgs -5.45 0. 000G -~ QUS1L8E2 -~ G4EERE
nadiles i LGOTEREL LODIRAR 4. .28 IR At 046845 VOLOTRET
rcida® 1 -.DIZEZEE LO0B4335 -2, 48 SR RC) - 0241 TEE -, Q28714
nkide | LOOZSTES LGDL2B68 2,28 0,022 R R LHERL1E3
s L 3E4203 LU3BTE3E ¢.34 0.000 L2EAGETE CACA3BEE
feigma | L DaB3403 GO IRZE 048G 108 LOROBET R

{he. summary 1688 laft-censored chessrvations at hichbacood=0

LORE unoenacred cbservations

U right-censcred chservations

. predict wtobit, e{0, L]
. gummarize wiobhit
Variable

L04A0sEL e cIeracy:
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