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Setup

• Consider a panel data model with person specific and time fixed
effects , where we observe each individual for two periods:
yit = xitβ + γt + αi + uit .

• Here αi is the unobserved person specific shock, γt is the time specific
shock, and uit an unobserved time and person specific shock and
xit = (x1it . . . xkit)

′.

• Assume {Yi , Xi , αi , Ui}ni=1 iid, Ui independent of (Xi , γt , αi) and
E[uit ] = E[αi ] = 0, all the random variables have finite second moments.
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Exercise

Questions
(i) Are first difference and within approach equivalent?
(ii) Is there a way to replace time fixed effects with dummies?
(iii) Identify β using first difference approach. Show that β is identified

under the condition E[∆xit(∆xit − E[∆xit ])′] full rank.
(iv) Consider running an OLS regression with a constant on the first

difference, i.e. x̃it = (1∆x1it . . .∆xkit)′. Let:

(
κ̂ β̂

)
= arg min

(k,b)

1

n

n∑
i=1

(
∆yit − k − ∆x ′itb

)2
characterize joint asymptotic distribution of the two estimators under
full rank assumption.

(v) Propose two estimators for γ1 and γ2.
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Exercise

Answer
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Qual Question 2016

Model
yit = xitβ + ziγ + αi + uit where Ui |XiZi ∼ N (0, σ2uIT ), Ui is independent of
αi and xit is a scalar.

Questions
(i) If αi |Xizi ∼ N (0, σ2α), are β and γ identified?
(ii) If αi is correlated with xit and zi , are β and γ identified?
(iii) Suppose xit = (x1itx2it), zi = (z1iz2i), (2 time-invariant factors) where
x1it is correlated withz1i , and x2it , z2i are uncorrelated with. Are β and
γ identified?
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Qual Question 2016

Answer
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