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INTRODUCTION

» Fixed Effect Model
We assume that x;; and «; are correlated: Cov(x;¢, ;) # 0.
The model we consideris yj: = xit B + o + ujt

» Remove Individual Fixed Effect
We want to get rid of a; and obtain a transformed model such as yi: = X+ B + i, and then
apply Pooled OLS. Different approaches:

1. Within approach Vie=Yie — Vi
2. First difference Vit = Dyir = Vit — Yit—1

3. Forward demeaning Vi = yir — y; (or backward)



CONSISTENCY & UNBIASEDNESS

» Framework
Consider the model yi: = xit B + o + ujr. To eliminate the unobserved individual effect «;
and consistently estimate the slope vector B, we apply two specific transformations to the
data, X;: and i, and then apply the pooled OLS formula:

N T -1
B = <Z Zt%‘t) (Z Z)?I/t)‘;it)
=1 t=1 =1 t=1

» Questions
(i) Under what conditions is B consistent for 3 for a fixed T as N — oo if we use the first
difference or within approach?
(i) Under what conditions is 8 conditionally unbiased for 3 if we use the first difference
or within approach?



IDENTIFICATION

» Framework
Consider the model y;; = x;it8 + ziv + o + ujir where u; | X; Z; ~ N(0, 02 I7)
Suppose u; is independent of a;, and x;¢ is a scalar.

» Questions

() fai| X; Z: ~ N(0,02), are B and vy identified? Do we need any extra assumptions?
(i) If o is correlated with x;: and z;, are 8 and -y identified?

(i) Suppose now to have x;: = (x1jt x2it) and z = (z1j ), where:
x1j¢ 1S correlated with z;; and a,
Xzit IS uncorrelated with a; but correlated with z;,
and zp; is uncorrelated with ;. Are 8 and -y identified?



IV & CLUSTERING

» Framework

Consider the linear model y;;: = xi: B + o + uj+ where x;: may be correlated with o; and
uis ¥'s. There is an instrumental variable z;; that is correlated with o; but E{ui¢|zjt] = 0 for
all i and t. Consider the following estimator:

i (zie = 2) (vie — V)
2o 2o (2ie — ) (Xie — X))

6=
» Questions
() Under what conditions is (3 consistent?
) Is the condition E[uj¢|zi¢] = 0 Vi, Vt enough for consistency?
(iii) Isthe condition Eujt|zis] =0 Vi, Vt, ¥Vs=1,..., t, enough for consistency?
)

Now suppose 3 is consistent, and we want to compute its standard error. Explain
when you need to use the cluster-robust standard error.

(v) Explain how you would estimate the asymptotic variance of your estimator.



