
IENAC22 / Forecasting / Applied Problem Set 2

Topic: Discrete choice modelling (exam style)

• You are given cross-sectional data on the characteristics of T = 595 individuals from

the 1982 U.S. Panel Study of Income Dynamics (PSID). The variables are: union

membership (union= 1: union member, union= 0: not union member), years of

full-time work experience (ex), weeks worked during year (wks), occupation (occ= 1:

manual work, occ= 0: non-manual work), industry (ind= 1: manufacturing, ind= 0:

non-manufacturing), residence (south= 1: southern U.S., south= 0: non-southern

U.S.), residence (smsa= 1: city, smsa= 0: non-city), marital status (ms= 1: married,

ms= 0: not married), sex (fem= 1: female, fem= 0: male), years of education (ed),

race (blk= 1: black, blk= 0: non-black), and log wage (lwage).

• Under exam conditions, questions (a) to (h) would be expected to take 60

minutes, for a total of 50 marks. For the in-class work, three additional

questions have been added: (i), (j), and (k). In an exam, these would be

awarded extra marks. Questions (j) and (k) require additional EViews

manipulation, and this is not given in the handout.
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(a) Perform a brief preliminary analysis of the variables, and explain your �ndings, in

no more than one paragraph. In addition: How many individuals are union members?

What percentage of individuals are manual workers? What percentage of individ-

uals are not in a manufacturing industry? What do you notice about the sample

distribution of years of education?

(8 marks)

(b) The following probit equation has been estimated (probit_eqn):

Prob(union = 1) = Φ(β0 + β1 ex + β2 wks + β3 occ + β4 ind + β5 south

+ β6 smsa + β7 ms + β8 fem + β9 ed + β10 blk) + error

What are the estimated coe�cients? Brie�y interpret the regression output.

(4 marks)

(c) Let x denote the vector of explanatory variables (including a constant), in the

same order as listed in the probit model given in part (b) above. Compute the

following:

∂P̂rob(union = 1)

∂x
given β = β̂, x = x,

where β̂ are the estimated coe�cients, and x is the sample mean of x.

(10 marks)

(d) Interpret your result on ∂P̂rob(union = 1)/∂x in part (c) above, for the

explanatory variables occ (occupation) and ed (years of education).

(4 marks)
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(e) Test H0 : β6 = 0 against H1 : β6 6= 0, using t and Wald tests (perform the t test

manually, and refer to the EViews output for the Wald test), at the 90% level. In

each case, explain your choice of critical value.

(8 marks)

(f) Compute the likelihood-ratio (LR) statistic, and test the null that the restricted

model is true (all coe�cients except the constant are zero), against the alternative

hypothesis that the null is not true, at the 99% level.

(6 marks)

(g) Compute McFadden's R2 manually.

(2 marks)

(h) You are given probability response curves of P̂rob(union = 1) against ex_plot

(years of experience), for occ = 0 (non-manual worker) and occ = 1 (manual

worker): these curves are labelled union_0 and union_1 respectively. The

explanatory variables wks and ed are set to their sample means, while ind, south,

smsa and ms are set to 1, and fem and blk are set to 0. Interpret the curves, with

emphasis on the impact of occupation and years of experience.

(8 marks)

(i) Additional question for class exercise: Consider the logit model logit_eqn. Find

the estimated odds-ratio evaluated at the sample mean, and interpret.

(0 marks)
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(j) Additional question for class exercise: Estimate a model for the log wage, and

interpret your results brie�y.

(0 marks)

(k) Additional question for class exercise: Build a 2×2 table of hits and misses for

probit_eqn, and use this to further assess the quality of the model.

(0 marks)
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Figure 1: Histograms.
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Figure 2: Descriptive statistics.
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Figure 3: Boxplots.
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Figure 4: Correlations.
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Figure 5: Regression results for probit_eqn.
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Figure 6: Estimated residuals from probit_eqn.
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Figure 7: Estimated covariance matrix from probit_eqn.
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Figure 8: Wald test output for probit_eqn.
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Figure 9: Variable de�nition: ex_plot.
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Figure 10: Probability response curves from probit_eqn.
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Figure 11: Regression results for logit_eqn.
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Figure 12: Statistical table for N(0, 1). These tables are taken from
http://fsweb.berry.edu/academic/education/vbissonnette/tables/tables.html.
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Figure 13: Statistical table for Student's t(r).
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Figure 14: Statistical table for F (m,n) at the 5% level.
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Figure 15: Statistical table for F (m,n) at the 1% level.
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Figure 16: Statistical table for χ2(q).


