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ECON 716, Spring 2013. Take-home Final Exam

This is a take-home assignment consisting of two questions. You have until May 22 (2:00PM)

to turn it in, either physically in my mailbox, or electronically by e-mail. Please work individually.

Good luck!

1. (Partial Identification) Prove or disprove the first sentence in Footnote 4 of Stoye (2009,

Econometrica). Namely, the assertion that “In fact, CIα is not uniformly valid (at level

1− α) for the identified set either: problems again occur if ∆N is local to zero.”

2. (A quantile regression-type problem) Consider the linear model yi = β′
0xi + ui and make the

following assumptions:

(A1) xi and ui are independent. xi contains a constant (i.e, an intercept) along with a K-

dimensional vector of jointly continuously distributed random variables with compact

support. In addition, @ δ ̸= 0 such that with probability one: x′iδ = 0. (i.e, it is not the

case that the elements in xi are linearly dependent w.p.1). We will also assume that the

matrix E[xix
′
i] is invertible.

(A2) ui is a continuously distributed random variable with unbounded support and is

symmetrically distributed around zero. Denote its cdf and density functions by Fu(·)

and fu(·) respectively. The unbounded support assumption implies that fu(u) > 0 for

all u ∈ R. Symmetry implies that the median of ui is zero. We will also assume that

2fu(u) > fu(0) for all u ∈ (0, τ0.90), where τ0.90 is the 0.90-percentile of ui.

Suppose we observe an iid sample (yi, xi)
N
i=1 from the population described above. Let θ =

(θ′1, θ
′
2)

′ and consider the following M-estimation problem,

Min
θ∈Θ

1

N

N∑
i=1

Min
{∣∣yi − θ′1xi

∣∣, ∣∣yi − θ′2xi
∣∣}.

Denote the resulting estimators by θ̂ = (θ̂′1, θ̂
′
2)

′. The space Θ satisfies the following restrictions:

(A3) For all (θ1, θ2) ∈ Θ, θ′1xi ≥ θ′2xi with probability one. This is necessary for identification

purposes.
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(A4) Θ is compact, but big enough to include (at least) the entire interval [τ0.01, τ0.99] in the

co-ordinates of the constant terms in θ1 and θ2, where τ0.01 and τ0.99 denote the 0.01 and

0.99-percentiles of ui respectively.

Note that the minimization problem must incorporate the condition (A3), which will impact

the dimensionality of Θ and therefore, of θ and θ̂. Answer the following1:

(a) Show that there exists a function ψ(·) of the same dimension as θ̂ such that

1√
N

N∑
i=1

ψ(yi, xi, θ̂) = op(1).

Using our assumptions, deduce from this condition the probability limit of θ̂, denote it

by θ∗. What is the relationship between θ∗ and β0?

1At any point, feel free add assumptions you think are needed. However, unnecessary additional assumptions, or

assumptions that invalidate the results you are asked to obtain, will be penalized.
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