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Estimation of Regression Parameters from Data with Detection and Quantitation Limits

Takayuki ABE *'

and Manabu IWASAKI *?

ABSTRACT : A regression model with detection limit (DL) d and quantitation limit (QL) ¢ is examined.

Specifically, our goal is to estimate the regression parameters in a linear regression model Y= a+ fx + ¢,

under the condition that the actual values of ¥ will be observed only if Y is greater than g. For observations

less than g, only the numbers of observations m,; and m, fallen in the intervals (0, d) or (d, ¢), respectively,

will be reported. First, we show that a conventional method that gives the value ¢ for the m, observations

in (d, g) and d for the m, observations in (0, d) produces inadequate estimates. This type of data is, in the

context of incomplete data analysis, called NMAR (Not Missing At Random), and hence we have to take

the missingness mechanism into account for the estimation. The maximum likelihood estimation

procedure using the EM algorithm is given. This procedure is statistically sound but numerically

intractable in practice. Therefore a simplified method is given, which is quite simple but can give adequate

estimates. A numerical example is shown to illustrate the usefulness of the procedure proposed.
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