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There are three questions on this exam. Please answer all three questions. You should plan to spend
about one hour per question. Please write your answers for each question in a separate book. You
may use a calculator if you wish.

ECON 244

You are analyzing data from a randomized trial of a new vaccine. In this experiment, half of a sample of
1,000 patients was randomly offered access to the vaccine at a subsidized price. Some of the patients offered
access to the vaccine decided not to use it and some who were not offered the subsidized price still decided to
get vaccinated. Twenty years later mortality records were used to assess whether the patients were still alive.
Summary data from this experiment are given in the following tabulation along with baseline information
on demographics.

Offered Vaccinated Obs % Survived % Female
N N 400 .8 .4
N Y 100 .7 .6
Y N 100 .9 .4
Y Y 400 .8 .5

a) Compute the difference in mean survival rates between the vaccinated and unvaccinated.
b) Compute a standard error on this difference. State any auxiliary assumptions underlying your analysis.
c) Compute an IV estimate of the effect of vaccine usage on survival.
d) State the assumptions required to interpret the parameter identified by instrumental variables as a LATE
e) Propose a test statistic for evaluating the null hypothesis that being offered the vaccine is independent
of baseline gender. Can you reject this null hypothesis at conventional levels of significance? State any
auxiliary assumptions underlying your analysis.
f) Compute estimates of the fractions of the population that are “compliers”, “always takers”, and “never
takers”.
g) Compute estimates of the fraction female among “compliers”, “always takers”, and “never takers”. Are
women more or less likely to respond to the vaccine offer than men?
h) Compute estimates of the mean survival rate when vaccinated of compliers, the mean survival rate when
not vaccinated of compliers, the mean survival rate when vaccinated of “always takers”, and the mean survival
rate when not vaccinated of “never takers”.
i) Suppose now that the experiment generated less compliance, resulting in sample proportions given by the
revised table:

Offered Vaccinated Obs % Survived % Female
N N 260 .8 .4
N Y 240 .7 .6
Y N 240 .9 .4
Y Y 260 .8 .5

Why does the evidence in this table suggest that the exclusion restriction underlying the LATE model is
likely to be violated? Suggest an approach to formally testing the exclusion restriction.
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ECON 250A

Consider a labor market with two types of workers defined by a binary characteristic θ ∈ {0, 1}, with
π = Pr[θ = 1] the share of workers of type 1. In a first period, workers observe their type and choose an
education level e ∈ {0, 1}. Education has a cost c(θ) = α0 − α1θ, with α0 ≥ α‘1 ≥ 0. In a second period, a
large number of risk-neutral firms compete a la Bertrand to hire workers. Firms observe education but not
type before making wage offers. Productivity for a worker of type θ who chooses education level e is given
by y(θ, e) = β0 + β1θ + β2e, with β1 ≥ 0 and β2 ≥ 0.

1. Give some economic intuition for the parameters α1, β1, and β2. What do the functional forms for
c(θ) and y(θ, e) imply about the role of schooling in the labor market? What possibilities do these
functional forms rule out?

2. Define a Perfect Bayesian Equilibrium (PBE) in this model.

4. Let µ(e) denote the probability that employers believe a worker who chooses education level e is of
type θ = 1. Let w(e) denote the wage offered by employers to a worker with education level e. Provide
an expression for w(e) in terms of µ(e) and the parameters of the model that must hold in any PBE.

4. Consider a pooling equilibrium in which all workers choose e = 0. Under what conditions does such
an equilibrium exist? Provide some intuition.

5. Now consider a separating equilibrium where workers choose education levels θ = e. Under what
conditions does such a separating equilibrium exist? Provide some intuition and contrast your results
with part (4).

6. Now suppose productivity is given by y(θ, e) = β0+β1θ+β2e+β3θe. Provide an economic interpretation
of the parameter β3. Under what conditions do pooling and separating equilibria exist now? How do
these results depend on the value of β3? Offer some intuition for your results.

7. Relate this model and its parameters to empirical evidence on the returns to schooling, citing relevant
research.
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Econ 250B 

A. Manski, in “Identification of Endogenous Social E9ects: The Reflection Problem,” 
discusses three kinds of peer e9ects: Endogenous, exogenous, and correlated. 

a. Explain what each of these are. 
b. Explain what the “reflection problem” is. 
c. Imagine that students attending college are randomly assigned to floors of a 

dormitory, and it is thought that there might be peer e9ects among students 
in the dormitory. A researcher proposes to regress the students’ freshman-
year GPAs, 𝐹𝐺𝑃𝐴!, on the average SAT score of all students on their floor 
average SAT score,  𝑆𝐴𝑇'''''"(!) (where i indexes students and j floors), controlling 
for the student’s own SAT score: 
   𝐹𝐺𝑃𝐴! = 𝛼 + 𝑆𝐴𝑇'''''"(!)𝛽 + 𝑆𝐴𝑇!𝛾 + 𝑒!   
Which of Manski’s three types of e9ects (or which combinations of these) is 
identified here? 

d. Are there other analyses that one could conduct that would identify others of 
the e9ects (or combinations of e9ects)? 

B. Now consider Joshua Angrist’s “The Perils of Peer E9ects” paper.  
a. Angrist compares the “between” and “within” versions of the regression of 

FGPAs on SATs. The between regression is: 
    𝐹𝐺𝑃𝐴''''''''" = 𝛼%&'(&&) + 𝑆𝐴𝑇'''''"𝜓%&'(&&) + 𝑒̅" . 
Explain how the coe9icient of this regression relates to those from the 
regression from A.c, when the between regression is estimated by weighted 
least squares using as weights the number of students on the floor,  𝑁". 

b. The “within” regression is of the student’s FGPA on her own SAT, with floor 
fixed e9ects: 
   𝐹𝐺𝑃𝐴! = 𝛼"(!) + 𝑆𝐴𝑇!𝜓(!'*!) + 𝑒!   
Explain how the coe9icient from this regression relates to the regression 
from A.c. 

c. How can 𝜓%&'(&&) and 𝜓(!'*!) be used to construct a test for the presence of 
endogenous peer e9ects? 

d. Why does Angrist argue that this is not a useful test? 
C. Angrist also considers regressions of individual outcomes on peer mean outcomes: 

   𝐹𝐺𝑃𝐴! = 𝜌 + 𝐹𝐺𝑃𝐴''''''''"(!)𝜅 + 𝑒!  
a. Explain what this regression identifies, with reference as appropriate to 

Manski’s three types of peer e9ects. 
b. Researchers often try to avoid reflection problems by using the leave-out 

mean, the average of 𝐹𝐺𝑃𝐴 across all students on floor j(i) except student i. 



Denote this by 𝐹𝐺𝑃𝐴''''''''"(!),,!. The regression becomes: 
   𝐹𝐺𝑃𝐴! = 𝜌4 + 𝐹𝐺𝑃𝐴''''''''"(!),,!𝜅̃ + 𝑒!  
What does this regression identify? (Hint: It can be useful to consider two 
extreme cases – one where there are just two students on each floor, and 
another where the sample consists of just a single floor with many students.) 
 


