
Omitted Variables Problem

True Model:

Yt = β0 + β1X1t + · · ·+ βrXrt + βr+1Xr+1t + · · ·+ βKXKt + εt

Misspecified Model:

Yt = β0 + β1X1t + · · ·+ βrXrt + ut

where ut = βr+1Xr+1t + · · ·+ βKXKt + εt

Consider the regressions of the excluded variables on all of the included

variables (in deviation form):

xr+1t = cr+1,1·2,3,...,rx1t + cr+1,2·1,3,...,rx2t + · · ·+ cr+1,r·1,2,...,r−1xrt + vr+1t

·

·

·

xKt = cK,1·2,3,...,rx1t + cK,2·1,3,...,rx2t + · · ·+ cK,r·1,2,...,r−1xrt + vKt

where for example, cr+1,1·2,3,...,r is the regression coefficient on x1t from the regression

of xr+1t on x1t , x2t, ..., xrt.

It can be shown that

E(β̃1) = β1 + βr+1tcr+1,1·2,3,...,r + βr+2cr+2,1·2,3,...,r + · · ·+ βKcK,1·2,3,...,r

·

·

·

E(β̃r) = βr + βr+1tcr+1,r·1,2,...,r−1 + βr+2cr+2,r·1,2,...,r−1 + · · ·+ βKcK,r1,·2,3,...,r−1
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Bias Expressions:

E(β̃1)− β1 = βr+1tcr+1,1·2,3,...,r + βr+2cr+2,1·2,3,...,r + · · ·+ βKcK,1·2,3,...,r| {z }
Bias

·

·

·

E(β̃r)− βr = βr+1tcr+1,r·1,2,...,r−1 + βr+2cr+2,r·1,2,...,r−1 + · · ·+ βKcK,r1,·2,3,...,r−1| {z }
Bias
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