
Chapter 12 
Instrumental Variables Regression 

Solutions to Empirical Exercises 

1. This table shows the OLS and 2SLS estimates. Values for the intercept and coefficients on Seas are 
not shown. 

Regressor OLS 2SLS 
ln(Price) −0.639 

(0.073) 
−0.867 
(0.134) 

Ice 0.448 
(0.135) 

0.423 
(0.135) 

Seas and intercept Not Shown Not Shown 
   
First Stage F-statistic  183.0 

(a) See column the table above. The estimated elasticity is −0.639 with a standard error of 0.073. 
(b) A positive demand “error” will shift the demand curve to the right. This will increase the 

equilibrium quantity and price in the market. Thus ln(Price) is positively correlated with the 
regression error in the demand model. This means that the OLS coefficient will be positively 
biased. 

(c) Cartel shifts the supply curve. As the cartel strengthens, the supply curve shifts in, reducing 
supply and increasing price and profits for the cartel’s members. Thus, Cartel is relevant. For 
Cartel to be a valid instrument it must be exogenous, that is, it must be unrelated to the factors 
affecting demand that are omitted from the demand specification (i.e., those factors that make up 
the error in the demand model.)  This seems plausible. 

(d) The first stage F-statistic is 183.0. Cartel is not a weak instrument. 
(e) See the table. The estimated elasticity is −0.867 with a standard error of 0.134. Notice that the 

estimate is “more negative” than the OLS estimate, which is consistent with the OLS estimator 
having a positive bias. 

(f) In the standard model of monopoly, a monopolist should increase price if the demand elasticity 
is less than 1. (The increase in price will reduce quantity but increase revenue and profits.) Here, 
the elasticity is less than 1. 

2. (Results using full dataset) 

 Estimation Method  Regressor 
OLS IV IV 

Morekids −5.387 
(0.087) 

−6.313 
(1.275) 

−5.821 
(1.246) 

Additional Regressors Intercept Intercept Intercept, agem1, 
black, hispan, othrace 

    
First Stage F-Statistic  1238.2 1280.9 
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(a) The coefficient is −5.387, which indicates that women with more than 2 children work 5.387 
fewer weeks per year than women with 2 or fewer children. 

(b) Both fertility and weeks worked are choice variables. A women with a positive labor supply 
regression error (a women who works more than average) may also be a woman who is less 
likely to have an additional child. This would imply that Morekids is positively correlated with 
the regression error, so that the OLS estimator of βMorekids is positively biased. 

(c) The linear regression of morekids on samesex (a linear probability model) yields 

�morekids = 0.346 + 0.066samesex 
       (0.001) (0.002) 

so that couples with samesex = 1 are 6.6% more likely to have an additional child that couples 
with samesex = 0. The effect is highly significant (t-statistic = 35.2) 

(d) Samesex is random and is unrelated to any of the other variables in the model including the error 
term in the labor supply equation. Thus, the instrument is exogenous. From (c), the first stage 
F-statistic is large (F = 1238) so the instrument is relevant. Together, these imply that samesex 
is a valid instrument. 

(e) No, see the answer to (d). 
(f) See column (2) of the table. The estimated value of βMorekids = −6.313. 
(g) See column (3) of the table. The results do not change in an important way. The reason is that 

samesex is unrelated to agem1, black, hispan, othrace, so that there is no omitted variable bias 
in IV regression in (2). 

3. (Results using small dataset) 

 Estimation Method  Regressor 

OLS IV IV 

Morekids −6.001 
(0.254) 

−6.033 
(3.758) 

−5.781 
(3.645) 

Additional Regressors Intercept Intercept Intercept, agem1, black, 
hispan, othrace 

    

First Stage F-Statistic  143.2 150.9 

(a) The coefficient is −5.387, which indicates that women with more than 2 children work 5.387 
fewer weeks per year than women with 2 or fewer children. 

(b) Both fertility and weeks worked are choice variables. A women with a positive labor supply 
regression error (a women who works more than average) may also be a woman who is less 
likely to have an additional child. This would imply that Morekids is positively correlated with 
the regression error, so that the OLS estimator of βMorekids is positively biased. 

(c) The linear regression of morekids on samesex (a linear probability model) yields 

�morekids  = 0.344 + 0.067samesex 
        (0.004) (0.006) 

so that couples with samesex = 1 are 6.7% more likely to have an additional child that couples 
with samesex = 0. The effect is highly significant (t-statistic = 12.0) 

(d) Samesex is random and is unrelated to any of the other variables in the model including the error 
term in the labor supply equation. Thus, the instrument is exogenous. From (c), the first stage 
F-statistic is large (F = 143) so the instrument is relevant. Together, these imply that samesex is 
a valid instrument. 
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(e) No, see the answer to (d). 
(f) See column (2) of the table. The estimated value of βMorekids = −6.033. 
(g) See column (3) of the table. The results do not change in an important way. The reason is that 

samesex is unrelated to agem1, black, hispan, othrace, so that there is no omitted variable bias 
in IV regression in (2). 

4. (a) β2
ˆ = 1.26, SE( β2

ˆ ) = 0.44, the 95% confidence interval is 0.30 to 2.02 

(b) F-statistic = 4.3, which suggests a weak instrument problem. 

(c) These are the values of β that are less than 3.84 in the figure below. The 95% confidence interval  
is −2.46 < β < 1.68. 

F-Statistic from regression of Y − βX onto Z. 

 
(d) The confidence interval in (a) is not reliable because of the weak instrument problem. 

The confidence interval in (c) is reliable even when instruments are weak. 


