
IENAC15/ Econometrics 2 Final Examination (RESIT)

Date: Thursday 27 October 2017.

Time allowed: 2 hours (13:15-15:15).

Answer all questions brie�y.

Show all computations (including relevant critical values).

You are allowed all lecture handouts and notes, but no textbooks.

An English�other language dictionary is allowed, as is a scienti�c calculator.

Question 1 is for 100 marks.

You are given a �pooled� cross-sectional dataset with 1129 observations. It is taken from the

U.S. National Opinion Research Center's General Social Survey for the even years from 1972 to

1984 inclusive. Each of the years in the dataset corresponds to a di�erent cross-section: data

on the same variables was recorded for a randomly chosen sample of individuals (females), and

so di�erent individuals were interviewed over time. The variables are AGE (age in years),

AGESQ (age squared), BLACK (= 1 if black), EAST (= 1 if lived in eastern area at age

16), EDUC (years of schooling), FARM (= 1 if lived on a farm at age 16), FEDUC (father's

level of education, in years), KIDS (number of children born to the individual), MEDUC

(mother's level of education, in years), NORTHCEN (= 1 if lived in north-central area at age

16), OTHRURAL (= 1 if lived in non-farm rural area at age 16), SMCITY (= 1 if lived in a

small city at age 16), TOWN (= 1 if lived in a town at age 16), WEST (= 1 if lived in western

area at age 16), YEAR (year 1972 to 1984, even years only), Y74 (= 1 if YEAR = 1974), Y76

(= 1 if YEAR = 1976), Y78 (= 1 if YEAR = 1978), Y80 (= 1 if YEAR = 1980), Y82 (= 1

if YEAR = 1982), and Y84 (= 1 if YEAR = 1984). Interactions between the year dummies

and EDUC are denoted by, e.g., Y74EDUC = Y74× EDUC. This is used in Question 1.
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1 Question 1

• This question uses the General Social Survey data (refer to Figures 1�15). We will use

this data to construct models to explain the total number of children born to a given

female (KIDS). One question of interest will be the following: after controlling for other

observable factors, what has happened to fertility rates over time?

(a) Perform a careful �rst analysis of the variables, and explain your �ndings.

(10 marks)

(b) Discuss the output from EQ01 (the base year is 1972). Which (if any) of the

classical assumptions appear to fail, and what are the consequences?

(20 marks)

(c) With reference to EQ02, what do the time dummies tell you about fertility?

�Holding EDUC, AGE and the other factors �xed, 100 women in 1982 are predicted to

have x fewer children than 100 comparable women in 1972�: �nd x. (This drop is

separate from the decline in fertility that is due to the increase in average education

levels. The coe�cients on the time dummies represent changes in fertility over time for

reasons that are not captured in the explanatory variables). For additional evidence,

�nd the mean level of education in 1972 and 1984.

(10 marks)

(d) While examining the EQ02 output, someone claims that, if everything else is equal,

a black woman is expected to have one more child than a nonblack woman. Explain,

with justi�cation, whether you agree with this claim.

(10 marks)
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(e) Given that some of the time dummies in EQ02 are individually quite signi�cant,

check whether as a group the year dummies are signi�cant. Carefully explain. In light

of your answer, discuss the results of EQ03.

(5 marks)

(f) From EQ02, we see that women with more education have fewer children. �Other

things being equal, 100 women with a college education (4 years additional education

over a non-college individual) will have about y fewer children on average than 100

women with no college education.� Find y.

(5 marks)

(g) From EQ02, discuss the impact of age on fertility. Find any maxima or minima in

the estimated quadratic. Discuss.

(10 marks)

(h) The model estimated in EQ02 assumes that the e�ect of each explanatory variable,

particularly education, has remained constant over time. Discuss this carefully, using

any appropriate supporting evidence that you can �nd or calculate.

(10 marks)

(i) In one paragraph, and using non-technical language, summarize your �ndings from

parts (a)�(h) above, and discuss model improvements. You should assume that your

audience is technically skilled, but has little working knowledge of econometrics.

(20 marks)
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Figure 1: Descriptive statistics.
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Figure 2: Descriptive statistics.
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Figure 3: Descriptive statistics.
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Figure 4: Descriptive statistics.
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Figure 5: Number of occurrences (counts) of each pair of EDUC (21 possible values, or

�categories�) and YEAR (7 possible values), e.g., 73 individuals were recorded with EDUC

equal to 12, in the year 1972.
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Figure 6: EQ01.
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Figure 7: EQ01. Figure 8: EQ01.

Figure 9: EQ01. Figure 10: EQ01 (predicted against actual).
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Figure 11: EQ01.
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Figure 12: EQ02.
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Figure 13: EQ03.
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Figure 14: EQ04.
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Figure 15: EQ04.
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Figure 16: 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 17: Statistical table for Student's t(r).
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Figure 18: Statistical table for F (m, p) at the 5% level.
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Figure 19: Statistical table for F (m, p) at the 1% level.
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Figure 20: Statistical table for χ2(q).
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