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ECONOMETRICS THEORY AND PRACTICE 11

Second Semester: Final Examination

Duration: 3 Hours Date: Thursday, September 22,2011

INSTRUCTIONS:
1. This examination has FIVE (5) QUESTIONS. Each question carries TWENTY (20) marks.
You are required to attempt ANY THREE (3) QUESTIONS.

2
1. Relevant formulae are embedded in the questions wherever they are necessary.
4. Show your derivations and mathematical steps in detail.

5. You may use an unprogrammable calculator.

Question 1

Suppose you are a micro-econometrician hired by the African Econometrics Society (AES) to
analyse the factors that determined the choice of econometrics by JFE alumni. You sent
questionnaires to 1000 CMAP JFE alumni over the period 2004-2010 and there was 100% response
rate. The following is a portion of the questionnaire.

No. | symbol | Questior Response
i ¥y Did you do economelrics theory and practice at the JFE? 1: Yes
0: No
2 %7 What was your age at the time of enfering the CMAP JFE? State approximate years
3 x¥ What is your gender? {: Female
i: Male

You are interested in predicting the probability that a CMAP JFE student will select econometrics

theory and practice as one of the electives conditional on the age and gender i.e. Pr(y,. =1x7, xF ) .

(a) Assume that the binary variable y, follows a linear probability model (I.PM) for the 1000
observations (i = 1,2,..,1000)
(i) State the linear probability model for the choice of econometrics. (1 Mark)
(ii) Prove that the LPM model is inherently heteroscedastic. (9 Marks)
(b) Assume that the utility that a CMAP JFE student gets by selecting econometrics theory and
practice can be represented as U, = 3, + Byx| + 3,xF +&, and ¢, follows a logistics distribution
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(i) Derive the log-likelihood function. {7 Marks)

(iiy  State the steps that one can follow to find the maximum likelihood estimates (MLE)
using the log-likelihood function above. (You do not need to derive the estimates). (3
Marks)

Question 2

Consider the following binary choice model
Pr(y =lincome,, gender;) = CID(,BO + fincome, + (3, gender, + ,Bgincomef)
Where @ is the cumulative density function for normal distribution

(a) Find the partial effects of income on the response probability and comment on the nature of the

result. {5 Marks)

(b) How would you estimate the partial effects of income on the response probability?
(5 Marks)
(c} How do you estimate the partial effect of gender on the response probability? (5 Marks)

(d) Suppose you are interested in finding the probability that a student’s grade would improve
(grade=1) conditional on grade point average (gpa) and gender. You estimate the resulis and the
stata output is shown below:

Probit regression Number of obs = 32
LR chiz2 (2} = 15.15
- Prob > chi2 = 0.0005
Log likelihood = -13.016522 Pseudo R2 = 0.3679
grade | Coef std. Erx z Priz| {95% Conf. Interval}
_____________ < o e S e Y . e e e 2 P . o o o i e b S 4 8 B
gpa | 1.784757 . 659368 2.71 0.007 .4924186 3.0677095
gendex | 1.421516 5860173 2.43 0,015 .2720431 2.570089
cons | -6.78252 2.233819 ~3.04 0.002 -11.16072 -2.4G4315
Marginal effects after probit
y = Prligrade} (predict)
= ,27519213
variable | dy/dx Std. Err. 2 P>lzl | 95% C. T 1 %
————————— ¢ e e w4 v i e e T b W B8 S o e o 4 e B e i e e e e i o 7
gpa } .595728% L22104 2.70  0.007 .162502 1.02895 3.11718
gender* . 4688015 L17024 2.75 0,008 .135t4% .802458 L4378
(*) dy/ds is for discrete change of duwmmy variable from 0 to 1
Interpret the marginal effects. (5 Marks)

Page2 of 6



Question 3

@ (0

(iD)

(iii)

Distinguish between multinomial logit and conditional logit models in terms of
assumptions about the distribution function of the error components, I1A assumption,
specification of the dependent variable in stata econometrics software and nature of
regressors. (5 Marks)

Explain how and to what extent the nested logit and multinomial probit models
address the IIA problem. (5 Marks)

What is an inclusive value parameter in a nested logit model? State the null and
alternative hypotheses for a likelihood ratio test for the IIA using the inclusive
parameter value. (5 Marks)

(b) Suppose you are a health economist interested in the health of residents in a particular region.
You have collected data and run a multinomial logit regression model. The stata output is as

follows:

mlogit health age sex helght base(l) nolog

Multinomial logistic regression Number of obs = 10335
LR chiZ2 (12} = 1654.77
Prob > chi2 = 0.0000
Log likelihood = ~14937.014 Pgeudo RZ = 0.0525
health | Coef Std. Erx z Prlzl [95% Conf. Interval]
_____________ o i T £
fair |
age | ~.0194561 0035064 -5.55  0.000 -. 0263285 -, 0125838
sex | .3884021 1268433 3.06 0.002 . 1397937 . 6370165
height | .0013626 . 006785 0.20 0.841 ~. 0119357 .0146608
cons | 1.145548 1L.333744 0.86 0.3%0 -1.468542 3.759637
_____________ e v 2 454 P ot e 2 5 2
average |
age | ~.0478771 .0032818 ~14.59 G.C00 -.0543082 ~.041445
sex | L3397713 ,1196164 2.84 G.G05 .1083275 L5T42151
height | . 0048578 .0063837 0.78 0,438 -.0075736 .0174893
_cens | 2.692775 1.25598 2.14 G.032 L2311001 5.15445
_____________ A e o 0 e S o o 1t e b o T 48 1 12 e e
good |
age | -.065821 0033284 ~18.78 0.000 -, 072344% -.0592974
sex | .5617364 .12341186 4.55 0.000 . 3198541 .8036187
height | . 0252566 . 0065864 3.83 0.000 .0123475 . 0381657
cons | ~.3449937 1.293057 -0.27 0.790 «2.879339 2.188352
_____________ o s B i o 1 e ) o e 1 2 o £
excellent i
age | ~.0774643 .0033786 -22.83 3.000 -, 0840862 ~. 0708425
sex | L4733492 .1258432 3.76 0.000 . 2267011 L7199973
height | .034241 Q067113 5.10 0.000 021087 .0473949
_cons | ~-1.31813% 1.31682 -1.00  0.317 -3.89806 1.262781
{health==poor is the base outcome)
The marginal effects for good health is
Marginal effects after mlogit
y = Prihealth==4) (predict, outcome (4))
= .26459583
variable | dy/dx std. Erx z Prlz| | 5% C. I ) ¥
_________ o o b o o e
age | ~.0035055 G027 -12.96 0.000 ~.4604036 ~.002975 47.5658
sexl*{ ~.0379626 0127 -2.98% 0.003 -~-.062849 -.013076 . 474988
height | .0024057 ooosg 3.56 G.000 .go1l082 . 003729 167,653

(*) dy/dx is for discrete change of dummy variable from 0(female) to 1 {(male)

Height is in cm

Interpret the marginal effects. (5 Marks)
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Question 4

(a) (i) Distingunish between censoring and truncation of data. (4 Marks)

(ii) If you compare “censoring” and “truncation”, which of these two entails more information
loss? {1 Mark)
(iii) Briefly explain the key limitations of the Tobit 1 model (5 Marks)

(b} Consider the latent variable model
}’: =x0+&

.
Y, =X 3+ &,

But we observe

1 if y:>0
ooy oy<o
w i oy >0

yg—‘ . +
- lf yl'“<'"o

Where the symbol — means missing

(i) Find a general expression for E[yz X5 %, yf > 0] (3 Marks)

(ii) Assume that & and g, are related as follows
& =06+,
Where #, is independent of &, and has mean zero.
Prove that the general expression in Question 4(b){i) above can be written as

E[yzix,,xz,y,* > sz X303, +J§2E[51[xl,xz,£, > wx,',B,] (7 Marks)

Question 5

(a) State the advantages of using panel data. (5 Marks)

(b) Consider a one-way error component linear panel data model
YV, =+ +x,B+v, i=12.,N andt=12,..T
v, ~ Niid (0,07 ) and N — oo while T is small.

What criteria (including test) would you use to decide between fixed effects (FEM) model and
random effects model (REM)? (5 Marks)
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(¢} Derive the WITHIN estimator for the model in 5(b) above. (5 Marks)

" (d) Suppose the medel in 5(b) is re-specified as a two-way error component:

Vi =+ py A+, B+ v,
Where p, are cross-section specific-fixed effects

A, are time-specific fixed effects

You have data for twelve (12) African countries on real private consumption (RCONS) and
real GDP (RGDP) over the period 1997 to 2010. You estimate the model in Eviews
econometrics software and find the following results.

Dependent Varigble: LN_RCONS
Method: Pooled Least Squares

Sample: 1897 2010

Included observations: 14

Cress-sections inciuded: 12

Total poo! (unbalanced) observations; 163

Variabie Coefficient Std. Error 1-Stalistic Prob,
C 5.063740 0.633160 T.997870 0.0000
LN_RGDP 0.488205 0.059060 8.435613 g.000C

Cross-section fixed effects { L&)

Botswana -1.244337
Burkina Fasec 1.731363
Burundi 1.943289
Kenya 1.347627
Madagascar -G.200967
Mauritius G.214007
Morocco -2.576373
Nigeria -1.459456
Rwanda -1.911089
Sierra Leone 1.882629
South Africa 1.205361
Tanzania -0.832085

Tirme fixed effects { ﬁ,. H

1897 -0.003613
1998 0.023721
1998 0.031312
2000 0.026417
2001 0.019385
2002 0.000829
2003 0.024241
2004 0.055338
2005 0.082757
2006 0.057133
2007 0.084770
2008 0.1203860
2009 0.171388
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2010

0.188043

Effects Specification

Cross-section fixed (dummy variables)

Period fixed (dummy variables)

R-squared 0.989027
Adjusied R-

squared £.998849
S.E. of

regression 0.088736
Sum squared

resid 1.362774
Log likelincod 158.62786
Burbin-Watson

siat G.045732

Mean dependent var
S.D. dependent var
Akaike info criterion

Schwarz critferion
F-statistic

Prob(F-siatistic)

10,40442

2.939862

-1.627333

-1.133851
5624.744

0.000000

(i) Interpret the country-specific fixed effects (Botswana and Kenya only) and the time-
specific fixed effects (1997 and 2010 only).

(4 Marks)

(11} Suppose the model is re-specified as a dynamic panel data. What is the consequence of the

re-specification on a fixed effects model and random effects model?
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