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Ex.1: Review of the concepts [mostly taken from your book, end chapter 12]

1. Take the following demand curve regression model for butter :

ln(Qbutter
i ) = β0 + β1log(P

butter
i ) + ui (1)

is log(P butter
i ) positively or negatively correlated with the error, ui If β1 is estimated by

OLS, would you expect the estimated value to be larger or smaller than the true value of
β1? Explain.

2. In the following regression model :

crime_ratestate = β0 + β1incarceration_ratestate + ustate (2)

discuss the validity of the number of lawyers per capita as an instrument. Then imagine
that in the original regression you add as control the number of lawyers and the number
of inhabitants. Comment what changes in your considerations.

3. In their study of the e�ectiveness of a treatment for cardiac catherization, McClellan,
McNeil and Newhouse (1994) used as an instrument to the fact of receiving the treat-
ment the distance of a patient to regular hospitals. How could you determine whether
this instrument is relevant? And whether it is exogenous?

Ex.2: IV knowing the data generating process [A similar ex. can be found on
Prof. Nathaniel Higgins website]

Read the code below that generates an arti�cial dataset for x1, x2, x3, x4, u and y with certain
characteristics.

Note that you have de�ned the true model for y (the true data generating process of y) as:

y = 5 + 2x1 − 15x2 + u (3)

then note that a proper estimation of this model should be:

y = β0 + β1x1 + β2x2 + u (4)

Let's imagine that are interested in the impact of x1 on y. Suppose that x2 is unobservable
and we look at the relationship between y and x1 without controlling for x2.

y = b0 + b1x+ w (5)
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Figure 1: Data generating process

1. Why do you expect b̂1 to be biased? In what direction is the bias? Do you expect the
estimated coe�cient to be too high or too low relative to the true value?

2. Regress y on x1 and record what happens, in particular look from Figure 2 at whether the
true value of the coe�cient is contained in the 95 % con�dence interval of b1 (assuming
large sample size)?

3. Which type of instrumental variables do you have at hand? Explain, starting from the
data generating process which is the best candidate to be an IV.

4. Given your answer in point 3, discuss the TSLS you would conduct to get an consistent
estimate of β1. Then look at the results of the second stage in Figure 4 and discuss.

5. Now let's assume you do not know the DGP, how would you test the instrument relevance
of x4? Perform a test using the info from Figure 3.

6. Discuss what are the consequences of having a weak instrument.

7. Still let's say that since you did not know the DGP you have picked both IVs x3 and x4.
Which type of evidence may suggest you that one of the two is not exogenous? (do not
perform any test, just argue why the results proposed below in �gure 4 and 5 tell you
something about this.)
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Figure 2: Regression estimates of (5)

Figure 3: 1st stage of TSLS when using x4 as IV

Ex.3: IV not knowing the data generating process but having a sample of info [A
similar ex. on www.r-exercises.com]
Consider the simple Ordinary Least Squares (OLS) regression setting in which we model wages
as a function of years of schooling (education):

log(wagei) = β0 + β1educationi + ui (6)

1. From the thousands of similar ex. done in class, explain why you think that estimating
this model would not give a reasonable estimate of the e�ect of education. What would
you do if you had in�nite resources available (in terms of info availability)?

Now we load the PSID1976 dataset provided within the AER package. This has data
regarding labor force participation of married women sourced from: Mroz, T. A. (1987)
The sensitivity of an empirical model of married women's hours of work to economic
and statistical assumptions. Econometrica 55, 765�799.

2. Look at the summary statistics for the data in Figure 6 and identify possible candidates
as instrumental variables for education.

3. Let's say you pick mother and father education as IVs, so that you have an overidenti-
�ed system. You are a skeptical on their exogeneity, while you know they are relavant
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Figure 4: 2nd stage of TSLS when using x4 as IV

Figure 5: 2nd stage of TSLS when using x3 as IV

instruments, how can you check their validity? (In case you need, χ2
1,5% = 3.84.)
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Figure 6: Summary info on PSID1976 dataset

Figure 7: Exogeneity test results


