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is the reliability ratio and  denotes approximately equal. Also, with error in X

only the naive estimator of , the correlation between X and Y, estimates ,

indicating under-estimation.

These result above are exact in the case where the true X’s are random and nor-

mal, the measurement errors are normal with constant variance and the errors in

the equation are normal with constant variance. Otherwise, they can be viewed as

approximate/asymptotic as the sample size increases.

For the slope, when  and  then  leading to what is

known as attenuation. This means that the naive estimator of the slope is biased

towards 0. Notice also that  if and only if . This is what leads to the

conclusion that the naive test of  is essentially correct.

Figure 10.3 demonstrates the the biases in the coefficients when there is error

in x only with , ,   and  The reliability ratio is

 where   and

The figure demonstrates both the attenuation in the slope and

also that a point on the regression line,  is under-estimated if

 and over-estimated if 

Figure 10.3 Illustration of bias in simple linear regression with error in X only. Plot of esti-
mated regression line,  versus x over various values of  indicated by line type.
True regression line, with intercept 0 and slope 1, is solid line 
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