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Computational Methods for Optimal Designs in Nonlinear
Models using the Simulated Annealing Algorithm
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Dept. of Statistics, Sookmyung Women’s University

Abstract

The criteria for construction of D-optimal design in nonlinear models are
derived. The procedures for finding these optimal designs using the simulated
annealing algorithm are presented. It is claimed that the advantages of this method
are its ability to make the given data useful by adding new observations as well
as to obtain a new set of appropriate data when the model and parameters are
known. Research so far indicates that there has never been a case in which there
is more than one independent variable but this method can be used for such
cases. The result indicates the effectiveness of the method using simulated
annealing algorithm for situations in which there are many independent variables
and the ranges of design spaces are wide.
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&5 vy R EHEE x, 1, o, x,0 #78S BEA] W bS5

e grBAs A NAYEIS 4ea.
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AN xi= Gy ap s x) TOIE F(X;0) = (F(x1; 8), fx5; 8),, (x5 0))
aa s o) e thga o) x@WL)

y=f(X;80)+ ¢ (1)

Al ehs e R MARRHNE Sgusel £ g9 R 4.
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e g wrhiz g ¢ & Ak fE@A, A @3 4FEg 54 AHu 2
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2A-sRARE L Ve B) = A(VTV) olth Bilel 2718 EHHstE dBA
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3. AlEHCIHE ojdyg dugE

1970 R HFEH 2 E802 We szt o3 JHAPdAYE L F3l7] ¢
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Liif‘q AMES FEHE WolEolil F7lEA Foi2 A} @l & E (acceptance probability
of uwhEkA A 2? FHE YT AU Adgst &g RAJANE AASA @
elgt AMdgue ofdy FHoAM 2xme e dEdE s Ao ZF(contro
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AAA AGFES FAR ZAANTY AEAE AARFE AA £ RAAA s
Z1Edd 2 71E o2 HE A e (equilibrium state)E Ao stAIE Y. EAHI5gho] #
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Wil &% (=4, t yTFUA FE 5 oY B ¥y S (uniform random number) ¥ E
olvl, ty==(b;—a,) 2°12 a;% b (7=1,2,,¢)% ZZ ;AR SYAFA g
ol el Ashghal sk dtelvt. gl ZV|THAE Aol

A2 AAS @ (@, @, @) F FAUTRA dolo] de FaAY.



64 FAA9%87 2478 A43 19969 129

32 AHAEE
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ol Fold E%’r": FujAE FoHM =FEAFEe SdoHFER Lol &
AFHAN FEA Ao, FUEe) Bl ST AAAA LA A Sl
4 5 ed 56 EoAe el o 9% widn ¥
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3+ tHBates 9} Watts, 1988: p. 271).

< % 1> 383 AR
case | X, X, X, Y |case| X, X X3 Y

2068 809 371 | 3541 13 2973 1422 10.5 5.686
404.8 929 363 | 2397 14 314.0 146.7 157.1 1193
209.9 174.9 49.4 | 6694 15 305.7 1420 86.0 2648
401.6 187.2 449 | 4722 16 300.1 143.7 90.2 3.303
2245 92.7 1163 | 0593 17 305.4 1411 87.4 3.054
4026 102.2 1289 | 0.268 18 305.2 1415 87.0 3.302
2127 1869 1344 | 2797 19 3001 83.0 66.4 1.271
406.2 1926 1349 | 2451 20 106.6 209.6 33.0 | 11.648
133.3 140.8 876 | 319 21 4172 839 32.9 2.002
1() 470.9 144.2 869 | 2.021 22 251.0 294.4 415 9.604
3000 683 81.7 | 0.8%6 23 2503 148.0 147 7.754
12 3016 | 2146 1017 | 5.084 24 145.1 291.0 50.2 | 11.590
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<HE I>oAMe] AaE 7ERE §te x,=[100,5001, x,=[50,300], x;=[10,1601%
7t =Yg MYE sgn 249 HAANFEFAHFS 9,=35.971, B,=0.0708.
Dy=0.0376, §,=0.1664cF A B O|HE ojde) LSS o] &d AYALAYY
oA SlsH FAA FAY BERE <E >0 HAHR

fo] BAEgezhe 2 1.8368x10°91d vlalA & § Aol FH % sox Bz
4gko] 14.9871> 10507 719 AL B £ d3 FUEE B2 £ 5oy
S5 BARSYE 7D AL ¢ & Aok

< E2> X0 pIu Y SNusU
N e B _

m —F(_,Xl, ,X"?, X3 %‘@?ﬂ"’f—ﬁ (x 106)
(0 1.8368
1 (100 3¢ o 101 14.9871
o (100, 300, 107, (100, 101, 10) 96.2279
3 (100, 300, 101, (100, 300, 10), (100, 101, 10) 180.5383
, (100, 300, 100, (100, 300, 10), (100, 101, 10), .
41 100, 300, 93 332.8562
(100, ‘;(‘ . 101, (100, 300, 10), (100, 103, 10),

(100, 300, 931, (100, 50, 10) 508.0784
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