Econ 312 Part B, Spring 2022
Problem Set 1
James J. Heckman

Due May 5, 2022

1. Comment on Richard Feynman’s commentary on social science and John
Geweke’s further claim that most empirical papers in economics are

wrong.
(a) What are the rewards to the author for doing careful empirical re-
search?

(b) Should empirical economic analysts be required to submit pre-analysis

plans before conducting research?

(c¢) Explain how Bayesian, likelihood, and classical statistical inference

approaches differ in learning from data.

(d) Read the papers by (Christensen and Miguel (2018) and (Chang and
Li (2015)). In light of results reported in these papers, is Feynman

right? Is economics a pseudoscience?

2. What is the “credibility approach” in economics? See, e.g., the Angrist
(2022) and |Card (2022)) Nobel lectures, as well as Hull et al.| (2022).
(a) How is credibility defined? What are its ingredients?

(b) What mode of inference is implicitly invoked in the credibility pa-

pers?

(c) What is the role of economic theory in doing “credible” empirical



work? Should economists let theory get in the way of “letting the

data speak”?

3. Consider a standard Cobb-Douglas production function:

Y =AK°L?, a+B8<1, a>0, >0, (1)

where A is a Hicks-neutral productivity shock and K and L are capital
and labor, respectively. Y is output. Function is assumed to be
policy invariant (i.e., the parameters A, «, and ( are invariant to policy
changes). Economists since Frisch call this property autonomy (see, e.g.,
Heckman) 2008, on the reading list and the April 28, 2022, lecture on
causality). It is also structural in the sense of Hurwicz| (1962). Define
the outcomes Y'(k,l,a) as Y when K =k, L is fixed at [, and A is fixed
at a. Y(K',l,a)is Y when K =k, L =1, and A = a.

(a) Are Y (k,l,a) and Y (K, [, a) potential outcomes? Outputs of a struc-
tural model? What is the difference? What is the difference between
a causal parameter and comparisons of structural functions evalu-
ated at different points of their arguments? What is the causal effect
of k — k'? What is ATE for a policy of fixing K = k and K = k7

How is it related to the marginal product of k7

(b) Explain the difference between fixing K and conditioning on it?
When are they the same? When different? (Use a regression of

in logs to make your points.)



4. Simulate a normal Generalized Roy model using the parameters used by

Figure 1 in Heckman et al.| (2006)). Use samples of size 1000.
(a) Compute ATE, TOT, MTE, for values of Cov(z—g, %) ranging from
1 to -1 in steps of .10.
(b) For each case, give LATE for a unit downward change in C' = .5.
(c) What is PRTE for a unit downward change in C?

(d) Write this model as a random coefficient regression model with
Y = DY+ (1—D)Y, as the dependent variable. D = 1 corresponds
to being in Sector 1; D = 0 otherwise. When is least squares a

consistent estimator of ATE? TOT?

5. Isaac Newton demonstrated that gravity obeys the following relationship

between two objects with masses m; and my that are r meters apart:

mimes
2 )

Force: f=d(

r

where G is a graviational constant. Coulomb later found a similar rela-

tionship for electrical charge.

(a) Should we discard these laws because they are too functionally form-

dependent?

(b) Equation (|1)) in problem (1) is widely used in economics. For exam-
ple, Hsieh and Klenow| (2009)) use it to study misallocation of inputs
into manufacturing in India and China. It is a tool in trade in

macro and 10. TFP is linked to this model. What is the evidence of



Hsieh and Klenow|on the validity of the Cobb-Douglas assumption?
Does it matter? Should we reject studies based on a Cobb-Douglas
function when a large body of evidence supports a CES technology

instead?

(c) Show how to test the Cobb-Douglas assumption with data like that

of |[Hsieh and Klenow (2009). Is their evidence causal?
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