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X+ =X,ga—A-D (75)

Sl aainall (e o sl by (531 5 (S siall hga) il siial) @8 gl dnie Jiay X, g0 O 3
Blladl) cuila 5

L i Qlly e Jpaall dpaly )5 dilaie Clible (el y G sulall aading duoae 485 Ll BlSlaall iy 2 (S
JieY) Ay yLall slSladll yiad Aige A Jal Leddiveall Cullul) paen J38 die (L) any by sl a8l (e
Y od V) s aa) Lelea Lo osulall s Cilima sl skt Jaady 3 AW 4351 8 ) 0 1) o slSladdl cangd  Jall
Azl clily e daind ) Gl Wiy ey 8Saall (o gl sae @l | alaill Jdad b el el e Lelasiiu
Sle eV s u(0,1) akitial) o) 55 aladiuly 4 sdal) A8 Y1) a5 sSkadl) dlee o588 Baall BlSIaal) ans s dus 5 2l
Aol Cad gill (3 5k ¢ 55l jaiall o3 a5l (§ 5k Bac llia 5 Game ) 5l L8 5 A0) guliall ) jaiall ) 5 5y 68 Y1 020
(as Ope )5 @l ) eladWI a5y Gl day g cilipall L1 A8y 5ha 5 o IS 55 sl A8 pla Jie aded SV (3 )kl
galin) Jlaxinls sSLaal) & as 1S5 b |l 5 i al) 3] Leasanal o3 z3lai 330 IS (pe aial) Jaiie 3l 55 ol o
Alexivaall (33 5Ll e 55 28V Jghaad) a8l gl (e o i A jad iy e J sl Gl e 20 (D)

MEYER gasal cilalea il (1) Jg>

N parameter NLS MLE NLSWOA MLEWOA
50 B1 0.125 0.367 0.554 0.672
Bo 0.223 0.149 0.472 0.521
100 B 0.649 0.669 0.951 0.358
B, 0.495 0.586 0.864 0.972
150 B1 0.775 0.996 0.665 0.788
B 0.856 0.859 0.357 0.899
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pstall daaladl (il 1) 440S dlas

Adline e alaalys lexivnd) @b MEYER g3sei Cladae i o3le ] J saal) o o

MYEYER gised MSE :(2) Js>

N NLS MLE NLSWOA MLEWOA BEST
50 0.85423 5.36589 0.00236 0.22581 NLSWOA
100 0.45221 2.55771 0.00110 0.03566 NLSWOA
150 0.32658 0.99873 0.00054 0.02144 NLSWOA

el Aok Calag o (8 3 MYEYER g2 sall dlexiad) 3 k1 (MSE)  s8lae il oe ) Jpaall
il slaal Cilite 8 331 5 Jumdl s Jaxi NLSWOA dba>l (5 jsuall

MEYER5S gisa clalra il 1(3) Joia

N parameter NLS MLE NLSWOA MLEWOA
B1 0.221 0.356 0.747 0.105
50 B 0.563 0.332 0.889 0.557
Bs -0.021 -0.522 -0.033 -0.930
B 0.625 0.306 0.630 0.972
100 B 0.203 0.600 0.850 0.889
B -0.321 -0.749 -0.991 -0.708
B1 0.332 0.667 0.508 0.397
150 B 0.749 0.778 0.025 0.854
B3 0.036 0.963 0.307 0.943
Adide Glie olaaly g dlaxiual) 331kl MEYERS 73 sa) cilalaa 5036 o3le ) J gl a0
MEYERS5 g3+ MSE :(4) Js>
N NLS MLE NLSWOA MLEWOA BEST
50 3.25866 6.33669 0.03256 0.42389 NLSWOA
100 0.98732 454221 0.00178 0.02577 NLSWOA
150 0.12222 1.00358 0.00089 0.00333 NLSWOA

Sl a5k Calagi o x5 IMEYERD gosell alexivall 3L (MSE) 88lae ity odlel Jaall (o
Cndsaill SIS 8 ARyl (35 yeda 3 i) alaal Calide b (30) Jumd) ilis Jaxd NLSWOA dbaa Ul (5 jeall

claliiuy .6

il & elal GlldS 5 ¢ JuadVl oo LladWI (g jraall Sl pall 48 Hha Gl Apdad S sl (83 e Jleatind SIS (e

Sligall o s S5 5 iR an Gy o Qi) 4 Aplad DI (5 sl g sl Ayl e satianall & pall 43 )53
O sall DSl
J.\Laa.d\
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The nonlinear regression model is one of the regression models used
when the relationship between explanatory variables and the response
variable is nonlinear. It is considered one of the most common and
widely used models in analyzing the impact of explanatory variables
on the response variable. Two nonlinear regression models, MEYER
and MEYERS, were studied. The study's problem lies in the difficulty of
obtaining parameter estimates of the models directly using classical
methods because they are nonlinear. To obtain accurate parameter
estimates, traditional methods were used as iterative methods to
estimate these parameters (nonlinear least squares method and
maximum likelihood method) and employed one of the artificial
intelligence algorithms, the Whale Optimization Algorithm (WOA).
Using simulation techniques to compare estimation methods with
different sample sizes and the mean squared error criterion to obtain
the best method, the results showed that the nonlinear least squares
method employing the Whale Optimization Algorithm (NLSWOA) is
the best for both models.
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