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1. Let kids denote the number of children ever born to a woman, and let educ

denote years of education for the woman. A simple model relating fertilitx to

)Cears of education is
ANNNANANMANNNN

kids = By + Bieduc + u,

where u is the unobserved error.

i. What kinds of factors are contained in u? Are these likely to be

correlated with level of education?

Other factors that might be confained in the ervor ferm wuld ke age of Hhe mather
income level , religion. Surely oge and incume would be hignly correlated with educgtion.

ii. Will a simple regression analysis uncover the ceteris paribus effect of

education on fertility? Explain.

IF we van fhe qbove regression, you wouldn’t be controlling far any other effects ( there are o
Qfter effects in the model: no other RHS varigbles) 8o you would nof ke looking ot the ceteris parikus
effect of education on fertility. A simple regression wovld fell the OVER-ALL effect of education

on Kids ( controlling for nathing else ot qll)

4. The data set BWGHT contains data on births to women in the United States.
Two variables of interest are the dependent variable, infant birth weight in
ounces (bwght), and an explanatory variable, average number of cigarettes
the mother smoked per day during pregnancy (cigs). The following simple
regression was estimated using data on n = 1,388 births:

bwght = 119.77 — 0.514 cigs
i. What is the predicted birth weight when cigs = 0? What about when
ctgs = 20 (one pack per day)? Comment on the difference.
The predicted pivth weight is 11377 when Cigs =0,
then predited birth weight = 119.77 - 0.594(20) = 109.49
Thevefare , fhe effect of Smoking on additional 20 cigs will Cae
an estimated 119.77-103.49 = 10.28 ownces decrease in the infant birth weighl

[N, e, (origingl)
ii. Does this simple regression necessarily capture a causal relationship

between the child’s birth weight and the mother’s smoking habits?

Explain.
As the amount of cigavettes is the independent variables and the infants weight
is dependent. It implies that there is o causal effect. However , there tre ofver factars
to be considered os well [ genefics or pavent’s weigt. Smoking habits can purkially
explin the infant weight,

iii. To predict a birth weight of 125 ounces, what would cigs have to be?
Comment.

125 « 119.77 - 0.514 Cigg

Cigs & -10.475  hich is clearly impossible!
The highest possible weight of infant according to the model would ke ifs g,
or infercept , which is 119.77 ouncss.

iv. The proportion of women in the sample who do not smoke while

Wiy
pregnant is about .85. Does this help r'éconcile your finding from part
(iii)?

We know fiat it would be wicer, in tevms of gwple detign,
to have mare smokers in He Sumple because this would odd to
the variakion in the explanatory variable Ccigs) and we
wight get o mare accurale estimate of the infercept which
gves Us the average Girthuweight of children of non-sking
moters. [f is possible that the imtercept estimate might
take on @ more accurate estimate in thic cose and ndicrle

. the greater likelihood of having larger babies.



C“ 3 2. The data in WAGE2 on working men was used to estimate the following
: equation:

1. Using the data in GPA2 on 4,137 college students, the following equation was —_— .
educ = 10.36 — .094 sibs + .131 meduc + .210 feduc

estimated by OLS:
F l n
—_—
colgpa = 1.392 — 0135 hsperc + .00148 sat
n = 4,137, R* = 273,

Il

722, R? = 214,

where educ is years of schooling, sibs is number of siblings, meduc is
mother’s years of schooling, and feduc is father’s years of schooling.

where colgpa is measured on a four-point scale, hsperc is the percentile in the
high school graduating class (defined so that, for example, hsperc = 5 means
the top 5% of the class), and sat is the combined math and verbal scores on
the student achievement test.

i. Does sibs have the expected effect? Explain. Holding meduc and feduc
fixed, by how much does sibs have to increase to reduce predicted
years of education by one year? (A noninteger answer is acceptable
here.)

i. Why does it make sense for the coefficient on hsperc to be negative?

Voo, becauw of kudget constraints , it makes senge that,
hsperc is defined so thak the gmaller it is, the lower the stydont’s the ware siblings there are in o family, fhe less education any
standing in high Schogl. Everything else eoﬁuql, the warse the ctudent’s | ont child in tae family s,

shinding in high school , the lower is his/her expected college EPA.
To find the increase in the numbor of siblings twat reduas
ii. What is the predicted college GPA when hsperc = 20 and sat = 1,050? Prgd\d-ed eduaation bv one year, we Solve

N
(olgpa = 1.392 - .0125(20) +.00148(1050) = 2.676
1 = . 094 (Dsike)
LSk = 4 ~o 10,6 i
iii. Suppose that two high school graduates, A and B, graduated in the . “4
same percentile from high school, but Student A’'s SAT score was 140
points higher (about one standard deviation in the sample). What is the

predicted difference in college GPA for these two students? Is the
ii. Discuss the interpretation of the coefficient on medue.

difference large?
The difference between A and B is timply 140 fimes the coefficient on SAT Holding sibs and fedoc 'leed,
becaose hsperc is the come for both studonts. one wore year of mother’s education implies 131 years

So, A is predicted to haw a scove . 00148 (A40) % 203 Ngher, move of predicked 1o have about a half a year (.524)
more years of eduation.

iv. Holding hsperc fixed, what difference in SAT scores leads to a predicted
colgpa difference of .50, or one-half of a grade point? Comment on your
answer.

ii. Suppose that Man A has no siblings, and his mother and father each

. A . . . .
w“.h hspm {lxed ’ Acols‘m = . 0&‘4% A s(\" have 12 years of education. Man B has no siblings, and his mother and

father each have 16 years of education. What is the predicted difference
in years of education between B and A?

Now, to find Agat suth fet  AGigs = .5

Man A: EOC = 0.3 - QIO + 131 (42) + . N0(1)
S = 00148 bsat = 1450
bsat = .5 g 38 Min8: E0C = 10.36 - Q340 ¢ 431 () + . 210(%)
00143 = 15.91¢
Porhape net surprisingly , q lavae coteris paribus difterence in SAT seore—
dmist two Ond one -half Standard deviations — is needed to obkain The predicted differene i education ketween

o predicted difference in college 6PA Or a hoft a paint. B & A s 15546 - 14.459 = 1.20¢4 i
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