Appendix B

Smearing estimator for various transformations

The smearing estimator takes the following forms for the different transformation
functions:

a) log

It can be easily shown that for the case of logarithmic transformation the smearing
estimator becomes

EA'(Y | X) =exp(('i+fil - X, +...+f3k -Xk)Zexp(si), where Zexp(si) is called the

smearing factor?.

b) logit

The smearing estimator becomes

E(¥|X)= lZe)q)it(é‘wﬁ1 X, +---+ﬁk‘Xk+S,—)
n =1
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c) For the arcsin transformation, we need to consider the fact that

cos20 =1-2sin 0, as well as the fact that cos(a+[3) = cosacosp—sin asin . We then
have

E(Y|X)=_ sin 5

=1
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= lzn:%(l—sin((i+ﬁl X, 4B X, +8.—)):

n
,which finally gives
E(YlX)=l l—cos(('i+Bl X, 4. +f, -X,,)Zi—lcos(s‘)m (a+f31 X, +..+B, k)zf_lsm(‘i)
2 n .



d) For the Box-Cox transformation, the smearing estimator is
EY|X)=—)]A-(a+B,-X +..4B, -X, +&)+1
(|)n§[(ﬁl,ﬁk,,,)]”

It is apparent that for logit and Box-Cox transformations, the smearing estimator
cannot be computed as simply as in the log case, while for the arcsin transformation
the complexity is somewhat intermediate.

References

1. Duan N. Smearing estimate: a nonparametric retransformation method. Journal of

the American Statistical Association. 1983: 78(383):605-610.



