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Local R-optimal design for a mixture exponential decay model
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(1. School of Economics and Statistics, Guangzhou University, Guangzhou 510006, China;
2. School of Science, Kaili University, Kaili 556011, China)

Abstract; The mixture exponential decay model plays an important role in pharmacokinetics and
chemical kinetics. Different from the previous research method which was transformed into a linear
model according to Taylor’s development, based on the theory of R-optimal design, this paper uses a
nonlinear optimization method, Shengjin formula and interior point method to deduce R-optimal design
under the model when the two decay parameters are equal. Meanwhile, the R-optimal design algo-
rithm is given when the two decay parameters are unequal. It is verified by the equivalence theorem
that the derived design is R-optimal.
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Table 2 Calculation results of different parameter values of

function h(x,, ,%,,)

(er,e) h(xy,25) EIZE/J,L/H\: el (;b(nyz*)
RRE (1,3 0, ,0,)
(0.1, 0.1) 12256 4.66 (0,1,0.50,0.50) 2
(0.1, 0.3) 949.50 4.83 (0,1,0.53,0.47) 2
(0.1, 1) 39.12 4.95 (0,1,0.60,0.40) 2
(0.1, 5) 6.49 5.70 (0,1,0.65,0.35) 2
(0.1, 10) 6.34 5.66 (0,1,0.66,0.34) 2
(0.3,0.3) 231.54 4.89 (0,1,0.50,0.50) 2
(0.3, 1) 24.31 4.94 (0,1,0.58,0.42) 2
(0.3,5) 5.79 5.41 (0,1,0.62,0.38) 2
(0.3, 10) 5.67 5.55 (0,1,0.62,0.38) 2
(1, 1) 9.22 5.07 (0,1,0.50,0.50) 2
(1,5) 4.53 5.30 (0,1,0.55,0.45) 2
(1, 10) 4.49 5.71  (0,1,0.55,0.45) 2
(5,5) 4.01 5.40 (0,1,0.52,0.48) 2
(5,10) 4.00 5.82 (0,1,0.49,0.51) 2
(10,10) 4.00 7.45 (0,1,0.49,0.51) 2
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