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INSTRUCTIONS:

Date: Thursday, October 1, 2009

Answer ANY THREE (3) Questions.

Al} questions carry equal weight. Credit will be given for orderly presentation of relevant
materials

Question 1

The following is a panel of data on investment (y) and profit (x) for n=3 firms over T=10
periods.

=1 i=2 i=3
Time Y X Y X Y X
t= 1 13.32 12.85 20.30 22.93 8.85 8.65
t=2 26.30 25.69 17.47 17.96 19.60 16.55
=3 2.62 548 9.31 9.16 3.87 1.47
t=4 14.94 13.79 18.01 18.73 24.19 24,91
t= 5 15.80 15.41 7.63 11.31 3,99 5.01
=6 12.20 12.59 19.84 21.15 5.73 8.34
t=7 14.93 16,64 13.76 16.13 26,68 22.70
t=8 29.82 26.45 10.00 11.61 11.49 8.36
=9 20.32 19.64 19.51 19.55 18.49 1544
=10 4.77 5.43 18.32 17.06 20.84 17.87

(a) Pool the data and compute the least squares regression coefficients of the model

yit =a+ P'xit + &it.

[8 marks]

(b) Estimate the fixed effects model, then test the hypothesis that the constant term is the

same for all three firms.
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(c) Estimate the random effects model, then carry out the Lagrange multiplier test of the
hypothesis that the classical model without the common effect applies. [8 marks]

(d) Carry out Hausman’s specification test for the random versus the fixed model.
[8 marks]

Question 2

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 » = 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 (Jnx), number of children in the
household (wkids, nkids2), number of adults in the household (nadults) and age (age). The
Stata output for this regression is given in appendix A.

Denoting the budget share of tobacco by @ and the log total expenditure by In x, the income
elasticity ¢ for tobacco can be calculated by the formula

1 dw

ol GHna

+1

(a) Calculate the income elasticity fozs resulting from the OLS. {6 marks]

(b) How would you (briefly) explain to the consultant that the linear regression model my not
be appropriate model for explaining - tobacco expenditures for this sample (no
mathematical proof is needed) [6 marks]

(c) Given the following data set:
YI1001100111

X|9254673526

(i)  Estimate a probit model [6 marks]

(i)  Test the hypothesis that X is not influential in determining the probability that Y
equals one. [5 marks]
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Question 3

Suppose we are interested in explaining wages. Also suppose we have data on education
levels, years of labour market experience and ages for n individuals, as well as the wages for
those individuals that work.

(a) Explain why estimating a linear regression of wages on education levels, years of labour
market experience and ages by OLS may not be appropriate. [12 marks]

(b) We are interested in the ordered probit model. Qur data consist of 250 observations, of
which the responses are Y 0 1 234

n 504045 8035
Using the data above, obtain maximum likelihood estimates of the unknown parameters
of the model. [Hint: Consider the probabilities as the unknown parameters] [10 marks]

(c) (i) Construct the Lagrange multiplier statistic for testing the hypothesis that all of the
slopes (but not the constant term) equal zero in the binomial logit model. [5.5 marks]

(ii) Prove that the Lagrange multiplier statistic is nR? in the regression of (y; - P) on the xs,
where P is the sample proportion of ones. [5.5 marks]

Question 4

The following 20 observations are drawn from a censored normal distribution:

3.8396, 7.2040, .00000, 00000, 4.4132, 8.0230, 5.7971, 7.0828, .00000, .80260, 13.0670,
43211, .00000, 8.6801, 5.4571, .00000, 8.1021, .00000, 1.2526, 5.6015.

The applicable model is

it =ptE
yi = yi* if p + & > 0, 0 otherwise.
& ~ N[0,62].

The OLS estimator of i in the context of this tobit model is simply the sample mean.
(a) Compute the mean of ali 20 observations. {6 marks]

(b) Would you expect this estimator to over- or underestimate p? If we consider only the
nonzero observations, the truncated regression model applies. [6 marks]

(¢) The sample mean of the nonlimit observations is the least squares estimator in this
context. Compute it, then comment on whether this should be an overestimate or an
underestimate of the true mean. [16 marks]

(d) Refer to the data above. We now consider the tobit model that applies to the full data set.
(i) Formulate the log-likelihood for this very simple tobit model. [6 marks]

(i) Reformulate the log-likelihood in terms of 8 = 1/o and ¥ = p/o. Then, derive the
necessary conditions for maximizing the log-likelihood with respect to 6 and v.
|5 marks]
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Question 5

{a) Explain the following duration concepts: [6marks]

(b)

©

(d)

(i)  Right censoring and left censoring
(i)  Failure function
(iif)  Baseline hazard function

Derive the survivor rate function. What is the relationship between the specification of the
hazard rate and the survivor rate functions? [Mathematical treatment is necessary|

{10 marks]
Given the basic Cox proportional hazard model:
A(tlx) = A (thexp(B iy + Boots v, HELKL)
(i)  Why is this model referred to as a semi parametric model? [4 marks]

(i}  Discuss the method of estimation of the parameters £, 5, ..., . [4 marks}

Suppose the Weibull model hazard rate is given by
e x} = a" texp(xf)

()  Under what conditions do all the results of the Weibull model apply to the
exponential model? {3 marks]

(i)  Assuming %, is the Kth covariate in the vectors of characteristics X for two
persons i and j. Show how each coefficient summarises the proportionate

response of the hazard of the absolute changes in the relevant covariate.
[6 marks]
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Appendix A

- reg Weobaeoe Ing ape nadults nkidal niids

Source | 88 4% M8 Mumber of obs =

e o T o o e F{ 5, 27i8) =
Model | 116788248 E.0238351648 Fronh » F =
Restidual | 1.574L:02 2718 ODOBTS143 RB-zguared =
e e e &di R-squared =
Tewal | 1.6889086845 2723 000620858 Foot HBE i

2724
40,32
G. o000
O.0681
0.06T3
02407

btobacco | {osf td. Err. t Pl

R e e e e e e e e e o ot i o e i
Ing | -.0141745 OGLIARS ~12 88 . 000 - 0154202 -
age Po- 0028072 LOBOEREE -G .40 8,000 - Q032651 -

nadulsg | 0027808 LDODER24 4.22 G.0G0D LDDE4TES
nhids2 | -.0047778 022332 -2.14 0.032 -.00E1560 -,

nkids | D0iies LOOGER2E z.08 . 038 Nlv elsliretd

_cons | 2DBETBE LOEBERETY i3.68 0. 000 LATT306R

[65% Conf. Imtervall

0110288
SRIT4RE

. 0040301

DOO3gET

Q022700
L ABEH4E2

. predict wreg, xb

. summarize wreg

Variable | Ui Mean Std. Dev. Hin HMazx
wreg | 2724 LOA2E508 00826837 LD0L 28RS LECOTE
. obab 42
dunmy=1 it |
wobacee |
expeaditure !
>0 | Freg Percent Cum
____________ i e s e s e o o b e e e e i b O . RS . R R T T T T
ool 1,688 81,97 61,97
1 1,036 36,03 oo o0
B i . e v e o e el A A AT T L ) o e
Total i 2,724 100.00
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. tobit btebacce Inx age nadults nkids2 akids , 11(0)

Tebit regression Humber of obe = 2724
IR ¢hi2(E) = 146.58
Freb > chil = ¢.0000
Log Iikelihood = T46.40082 Peewdc RZ = ~0. 1081

Bhobacce | {oef.  8ud. Err. t P>t} [96% Conf. Intervall
m-—-—-.—-—-——.—__.._{——_—-——-——-— e e s s e e ., b e Bl A e A AP AR A AR S VAR TR, P P R e o . e . bt i i . i . it B S o i S . i e
ing | ~.02E6124 002723t ~-8.41 0,000 ~, 03085 -, 0202748
age | - . 0DB3BT L0081 E8 -5, 88 0.000 -,00818682 - .,004BB58
nadults | LOGTERE OO IELR 4,88 G 000 LD036E845 LLDEQTRET
meida2 | -.0I3528E8 LOOBAR3E —2.48 OL.0i3 - 0241708 - Q028714
nkida | LBOR2ETES D01 Z28E8 2.2 0.0R2 004333 LOCEBEBE
Soong | LE334208 0357238 .34 G000 L2684031T8 4043883
faigna | L(4834583 LODL1e28 JOAB0I08 . DBOBRTS
(og, summary: 1688 left-venasored cheervations at Dicbaccod=0
1038 unvensored ohservaticns
{ right-censored chaervations
. predict wiobit, &{0,1)
. summarize wtohit
Varighle | Oba Mean Bad. Davy. Wiz Hax
whohit | T4 . 03345854 L0408 230732 LOBTEIGZ
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