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Econ 312: Problem Set #3

Due: Thursday, April 22, 2010

Questionl. Sir Francis Galton, a cousin of James Darwin, examined the relationship between the
height of children and their parents towards the end of the 19" century. It is from this
study that the name “regression” originated. You decide to update his findings by
collecting data from 110 college students, and estimate the following relationship:

Studenth =19.6 + 0.73xMidparh, R*= 0.45, SER = 2.0
(7.2) (0.10)
where Studenth is the height of students in inches, and Midparh is the average of the
parental heights. Values in parentheses are heteroskedasticity robust standard errors.

(Following Galton’s methodology, both variables were adjusted so that the average
female height was equal to the average male height.)

(a) Test for the statistical significance of the slope coefficient (i.e., H,: 5 =0).

(b) If children, on average, were expected to be of the same height as their parents, then this
would imply two hypotheses, one for the slope and one for the intercept.

(i) What should the null hypothesis be for the intercept? Calculate the relevant t-statistic
and carry out the hypothesis test at the 1% level.

(if) What should the null hypothesis be for the slope? Calculate the relevant t-statistic and
carry out the hypothesis test at the 5% level.

(c) Can you reject the null hypothesis that the regression R? is zero?
(d) Construct a 95% confidence interval for a one inch increase in the average of parental height.

Question.2 A researcher plans to study the causal effect of police on crime using data from a
random sample of U.S counties. He plans to regress the county’s crime rate on the (per capita)
size of the county’s police forces.

(a) Explain why this regression is likely to suffer from omitted variable bias. Which variables
would you add to the regression to control for important variables?
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(b) Use you answer to (a) and the expression for omitted variable bias to determine whether the
regression will likely over-or underestimate the effect of police on the crime rate.



