Error-in-Variables Problem
Suppose the true model, for : = 1,...,n, is
Yi = B + €,

where z; is the true regressor and ¢; is noise, independent of x;.

Noisy regressor

However, we observe only a noisy version of x;:
w; = Ty + Uy,

where u; is measurement error with mean zero and variance o2, indepen-
dent of both z; and ¢;.

Naive regression

If we regress y; on w;, the estimated slope is

B = Cov(y,w)
naive Var(w) .
However
Cov(y,w) = Cov(Bz+e,x+u) =74 Var(z) = fo?,
Var(w) = Var(z)+ Var(u) = o2 + 02,
such that

A~ 0’2
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The slope is biased toward zero (attenuation bias).



