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Estimation of Trends in the Presence of Measurement Error
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Assumption 1

C(Xe1:My) = Cl€psMy) = Cl€Mea) = C(E€r€ra)

Assumption 2
Assumption 3
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Lemmal

Consider the covariance stationary stochastic process {€, N X¢ - Let
the correlation between x, and x,; be r < 1.

Let the correlation between t and x, be the constant p € (-1,1).
Yi = «+yt+ Px +e

Xy = X+ 1y

From a sample t=0...T, let B, be the coefficient on x, from a least

squares regression of y, on t, X', and a constant.
From a sample t=0...T, let B4 be the coefficient on (x"-x",,) from a

least squares regression of (y,-y,,) on (X' -x",,) and a constant.

Let the following covariances be zero:

C(XpM1)
c(MuMe)

C(Xp€d = CXpMd = CXp€ra) = C(Xe1,€)

0

v(n) > 0
p>0
c(exmy) < O

r > p?

L o) (1 - p?) . e, n)
plim B, = B W)A-p9 + (n)  v@A-p?) + un)

Substitute definitions 1-4 into the formula for the probability limit of a
multiple regression coefficient.
Use c(Xn€) = c(X,my = O



Lemma 2

wa-n e, n)
vW@-7) + ln) v)A-7r) + vin)

Plimﬁ‘ﬁﬁr: B

Proof 0 Substitute definitions 1-4 into the formula for the probability limit of a
simple regression coefficient.
(i) Use Assumption 1.

Proposition 1

plim By, < B
Proof Use Lemma 1 and Assumptions 2-4.
Proposition 2
plim Bgg < B
Proof Use Lemma 2 and Assumptions 2-4.
Proposition 3
Proof Subtract the expression in Lemma 2 from that in Lemma 1. Assumption 5

delivers the inequality above.



