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1 IV Regression

Exercise 1.1 (Adapted from Stock & Watson, Review the Concepts 12.1) Consider the
problem of estimating the elasticity of supply for butter using the supply equation

ln(Qbutter
i ) = γ0 + γ1ln(P butter

i ) + vi.

In this regression model, is ln(P butter
i ) positively or negatively correlated with the error vi? If γ1 is

estimated by OLS, would you expect the estimated value to be larger or smaller than the true value of
γ1? Explain.

Exercise 1.2 Consider the problem of estimating the elasticity of demand for cigarettes using the
demand equation

ln(Qcigs
i ) = β0 + β1ln(P cigs

i ) + ui.

Suppose that we used as an instrument for ln(P cigs
i ) the number of trees per capita in the state. Is this

instrument relevant? Is it exogenous? Is it a valid instrument?

Exercise 1.3 (Adapted from Stock & Watson, Review the Concepts 12.3) Consider a study
on the effect of incarceration (imprisonment) on crime rates. Specifically, we want to examine whether
putting criminals in jail reduces crime.

(a) One strategy for estimating this effect is to regress crime rates (crimes per 100,000 member of the
general population against incarceration rate (prisoners per 100,000) using annual data from U.S.
states. Explain why this regression is subject to bias.
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(b) Suppose that we use the number of lawyers per capita as an instrument for incarceration rate.
Would this instrument be relevant? Would it be exogenous? Would it be a valid instrument?

Exercise 1.4 Consider the following regression of an individual i’s wages on his/her years of education.

wagei = β0 + β1educi + ui

Explain whether the following two candidate IVs are valid instruments for educi.

(a) The individual’s IQ score

(b) The years of education of the individual’s mother

Exercise 1.5 (Stock & Watson, Exercise 12.7) In an IV regression model with one regressor, Xi,
and two instruments, Z1i and Z2i, the value of the J-statistic is J = 18.2. If you need to conduct a
hypothesis test, use the 1% significance level.

(a) Does this suggest that E(ui|Z1i, Z2i) 6= 0? Explain.

(b) Does this suggest that E(ui|Z1i) 6= 0? Explain.
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Exercise 1.6 (Stock & Watson, Exercise 12.9) A researcher is interested in the effect of military
service on human capital. He collects data from a random sample of 4000 workers aged 40 and runs
the OLS regression Yi = β0 + β1Xi + ui, where Yi is the worker i’s annual earnings and Xi is a binary
variable that is equal to 1 if the person served in the military and 0 otherwise.

(a) Explain why the OLS estimates are likely to unreliable. (Hint: Which variables are omitted from
the regression? Are they correlated with military service?)

(b) During the Vietnam War there was a draft, where priority for the draft was determined by a national
lottery. (The days of the year were randomly reordered 1 through 365. Those with birthdates ordered
first were drafted before those with birthdates ordered second, and so forth.) Explain how the lottery
might be used as an instrument to estimate the effect of military service on earnings.

Exercise 1.7 As a credit risk analyst at a financial company, you have been tasked with researching
whether having a credit card causes individuals to spend more money. You analyze records from 13,444
individuals, which contain the following variables:

• lexpend: natural log of average monthly expenditures over the last 12 months

• age: age in years

• lincome : natural log of annual income

• ownrent: a dummy variable equal to one if the individual is a home-owner and zero if he/she rents

• cardhldr: a dummy variable equal to one if the individuals has a credit card

• gas: number of gas stations in the individual’s zip code

• eatdrink: number of eating and drinking establishments (e.g., restaurants) in the individual’s zip
code

The Stata results from the analysis can be found below on pages 4-5.

(a) Consider the OLS regression of lexpend on age, lincome, ownrent, and cardhldr. Interpret the
coefficient on cardhldr.

(b) Give an example of an omitted variables in the regression in part (a) that would cause the coefficient
on cardhldr to be biased. Would this omitted variable lead to upward or downward bias in cardhldr?
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(c) Consider the variables gas and eatdrink as instruments for cardhldr. Are these instruments relevant?
Explain.

(d) Are the two candidate instruments in part (c) jointly exogenous? Explain.
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