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Abstract

The objective of this research is to compare multiple regression coefficient estimating
methods with existence of Multicollinearity among independent variables by Ridge Regression
method (RR) Alternative Ridge Regression (ARR) and Restricted Ridge Regression method
(RRR). The k value is estimated by Hoerl Kennard and Baldwin method. The levels of correlation
among independent variables are 0.70 0.80 and 0.90. The method providing smallest AMSE is the
best method. The analyzed result of the data demonstrated as follow:

Case 1: 3 variables; For the sample size of 30, RR method will provide the smallest
AMSE if the restrictions are - and 0 for all the levels of correlation and variance of error.
However, RRR method will provide the smallest AMSE if the restrictions are 2 for all the levels
of correlation and the restrictions are positive which the level of correlation is 0.7. For other
cases, RR method provides the smallest AMSE at all the levels of correlation and variance of
error.

For the sample size of 50, RRR method provides the smallest AMSE in case the
restrictions are 2, the level of correlation is 0.7 and variance of error are 0.1 or 0.5 and in case
the levels of correlation are 0.7 and 0.8 and variance of error are 1 and 5. For other cases, RR
method provides the smallest AMSE at all the levels of correlation and variance of error.

Case 2: 5 variables; For the sample size of 30, RRR method will provide the smallest
AMSE if the restrictions are (2, 2) for all the levels of correlation or variance of error or the
restrictions are (+,0) for all the levels of correlation which variance of error is higher than 0.1. In

addition, RRR method will provides the smallest AMSE if the restrictions are (+,+) which

I



variance of error is higher than 0.1 and the levels of correlation are (0.7,.07) and (0.7,0.8). For
other restrictions, RR method yields the smallest AMSE at all the levels of correlation and
variance of error.

For the sample size of 50 and the same levels of correlation of two groups of independent
variables, RRR method will provide the smallest AMSE when the restrictions are (2, 2) for all
levels of correlation and variance of error or the restrictions are (+.+) with the same values which
variance of error is greater than 0.5 and the levels of correlation are (0.7,0.7). However, RR
method provides the smallest for other restriction with the same values at all the levels of
correlation and variance of error. If the restrictions have different values, RRR method will
provide the smallest AMSE when the restrictions are (+,0) which variance of error is greater than
0.1 for all levels of correlation or the restrictions (+,%) which the levels of correlation are (0.7,0.7)
for all variance of error and the levels of correlation are (0.8,0.8) when variance of error is
higher than 0.5.  For other restrictions with different values, RR method provides the smallest
AMSE for all the levels of correlation and variance of error.

For the sample size of 50 and the different levels of correlation of two groups of
independent variables, RR method will provide the smallest AMSE if the restrictions are (-,-) for
all levels of correlation and variance of error. Moreover, ARR method provides the smallest

AMSE for all levels of correlation and variance of erTor.
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A td
Tav3% OLS ( B,,¢) Asil

ﬁ{me) =(X'X+kI )'X'Y
= (XX +KI )" X'XB,,
=[xX)" (XX+KD) By
=[ XXy XX+ (XK' KI] B
= A+KXX) ") "B
A 2.5)
Taoil A+k(X'X) )" = Z, uagninaunis (2.5) awmuanuduwusves ﬁ(RR) Gl ﬁom
waziiie k=0 9214 ﬁ( RR) = Bows namie dnlszinadinlszAninsannnsiimisaes

£ ~ ] o a o &
'LIE]UTIfIﬂﬁ]gl‘ﬂUﬂ‘imlﬂW']z‘Uﬂﬂﬂ'Jﬂizlﬂmiﬂ‘ﬂ wok=0

E[B 1)) = E(Z,Boss) = Z,B
Fuiludnlsznaiioudoves B Taod
bias (B ) = -k (XX+KI)"p

a d . . - o
Taoa3ngnamnnl51/5 91 (variance-covariance matrix) 484§, i
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0 2 - r ~1
Var(B ) = 62 trac(X’X+ K1 ) X'X(X'X + Kl 2.6)
A o w o w a O
ﬂ'.]']llﬂﬂ'Iﬂ!ﬂﬁE)Uﬂ']f\ﬂﬁf)\‘llﬂﬁﬂ‘“ﬂaﬂflﬂﬁzNTWLL'U‘]JSGW (13]

MSE (B ez, ) = Var(B )+ (ias in Byy,)’
=6’ [tracXX+ A )" XXX'X + kD) |+ K*p' XX + k) B

i, }
—*S (XX k)P @.7)

A =Y ot A P -~ o o
(2.7) A WaswveInNULTUTINYDINIT RS U By 02 MOUNTDIAD MAITDIVO
a g ' 2 X a A 4 X =]
AIBUIBYY DLIMUIIAIAT & ANIUAmeuDe Ty Berey dHuIUTUVREAANIY
ar u,: =5 =1 ] d' o 9/ 4:{ 1 r=1
wlsisezanas aniu isadena £ A denulsysiuiasasuinninnnueubss
a a 3 Y o 3 © 9/ A o o ar a o b
NANYU Mausanm e danuaamnfoumdsaesvesdilszuinuunsas B )

wiidnieonhanuulsismvesinlszinauumdseaniosiga(f,, )

s a -:: YV as a ¢ =)
2.5 msﬂizmmﬁuﬂs:ﬁnﬁmmﬂnaﬂmﬂmm‘mﬂnaummmumaman

(Alternative Ridge Regression method (ARR))

'

- Va o oA = £ I ad
Pattrawiwat, Kanchana (2004) laaava2lssuianianiumeuseaiosniidsoms
= s ] - 4 o o : ¥ J .; ¥
DANDYTATUANDTILVBINNUAAIANDBUNDITBUR AV AR NAZAIN AU 5U5IUVe
ar o o 9 P 9 & [~ ¥~ ar = d -
Mlszinumdaestiosnganio ¥anAe Alszaumsaanesiatuuumadien

Newhouse and Oman (1971) #819'131 McDonald and Galameau (1975) I8iauo
515:1“5‘3([3(@),“) 1y f(B, o7, k)uaz X dusneit Taohh BB =1 uaz iMSE(ﬁ(m,.)
m=1 =

= 9 = A S " o o ar % i A
WUAUDINGA 10D B UAUMNUNINADIONHULINNIZUIATI M (normalized eigenvector) N
avAnADIiy eigenvalue Wilngjiiqaues X'X udz1d dnlszanansoansssasiu

=) -~
nuEan Av

Borey = XX+ )'(XY+kb,) 2.9)
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E(Bwy) = E[XX+K)'(XY+kb,)]
= (XX+KI)"'X'XB+(XX+KI)"kb,
= (XX+KI)'(X'X+KDB-(XX+KI)'k(B-b,)
= B-kXX+KI)'(B-b,) (2.10)

w'ld bias(fimm)) = E(ﬁ(m))“ﬂ
= k(XX+KI)" (B-b,)

2 o o P 3 o 1 . P ]
o b, 1l LINABI ANVUINWIZUIATIIY NABAATDINDAT eigenvalue N vy

— 1 - L o ] v a o
Ngaves X'X uazawesnnueudeesziia lndguidnives b, s lndiReeiy p

HATIVYDINNUANIAADOUNABYDS B, 71D

(674, +ka; ) k*(1-2e;)
ZMSE(&W"") ; (4, +k)  (4+F)

4 v A e o
o a, dlumiijves a=G'B Tav G Wumninduesnmesionzesues X'X tag

Ao = 2 A 2.2 A, = A0 >0 dlumdnazmmzyss X'X

[y a =: 9/ Sy a d Y o ar
2.6 mstdsznadnlszansimsannssnleIsmsonoesasuuuiivesina

(Restricted Ridge Regression method (RRR))

Y a o o o &£
Sakar (1992) ldtquednlszinamsnanesSasuuuiidedine dudlumsnaunau
gniedlizinm FBMdiaeniosngaigneinn (Restricted Least Squares method) Hag

'Jﬁmiﬂﬂﬂatjiﬂi] (Ridge Regression method) W mm"ﬂmmwuﬁnwuﬁ (Multicollinearity)

sEHIeamsoase mmmnmﬂszmmé‘r’uﬂsz“n?mmﬂnanﬂiiuuumamﬂﬂmﬂinﬂmi

I ad ad g g o ' = s o o
N’dl]Nﬁ'luﬁzﬂ’]N'Jﬁﬂ'IﬂJ‘izil']mil’lﬂ’ffEN’Jﬁ‘ll'N AU W18 wanmim’mmsﬂﬁzmmsmumm

o o

£ ci = o ar r.ay
toubsNgangninaneduvleail
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T "

= =

2.6.1 3%'m‘sﬂssmmumjﬁ]é’maaﬁannqangnéwﬁ'ﬂ (Restricted Least Squares

method (RLS))
A Y = XB+s¢
doinann Rf=r (2.11)

- o o a <
wo B lmm')mﬁﬂiﬂijﬂ'i:.’ﬁﬂ‘ﬁﬂ"l‘iﬂﬂﬂElUw}‘]ﬂm‘llu'm kx1
a o o o o a 4
R UNMUIUATAFUTAIANUTUNUTVOINIINADT B yumhxk
Taon h <k
o 3/ ] Vv o a o
r mmnnmain'lﬂinnm‘sﬂmmmwmﬂuﬂssﬁmmsnﬂnaﬂwnﬂm

] a o a s’g’ '
Y119 hx] uuany R uag r ﬁ'lummnmnm‘mm

daeturu Mdmuald k=3 uaz h=1 uazdesiavesdilsanauuuidaes
kY :; c: o o M
upungangniiiane

B+ /32 =2
nnaumsaansowon ldty
Rff=r
B,

[t 1 0]} 5 -[2]
2

De

wWimuald k=5 uag h = 2 uazdediiavesinlszuaumasasnioshgangn

B+p,=2
ﬂ3+ﬁ4 =0

naunsansowou laiiy

Rpf=r
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A

[11000]‘62_[2}
0011 0% o
P
Bs

= - 8 v A AY o w a J 9 o
BILNWT 2520123 (2541: 210) TAna1 iWelivednanavusiannin 1 asnvesn?
.- & ' ' A o
AMAINTBN (Lagrange multiplier) A Fuilurnneivuie gx1insoma g daild g(B)i

[ q:
MusuNga

2(B) = (Y -XP)(Y-XB)+ 2A(RB-r)
9 5) _ (_Xdp) (Y-XB)+(Y - XBY (-Xdp)

dp
+20'RdB+2d)'(RB—r)
= 2dp'(X'Y - X'’XB-R'%) + 241 (RB-r) 2.12)
s I aums 2.12) iy 0 nazsnmsfeudinlszdniez 149
(XY-X'XB-RA)=0 uoz (RB-r)=0
Anlszne B, ¥09 B zdAvsARAndDITY
XXB 5 + RA=XY (2.13)
6 Rﬁ( wis) =T (2.14)
Birus) = (XX) ' (X'Y-R2)

= (X'X)"'XY-(XX)'RA
= Blows) — (XX)'RL (2.15)



dlinuomgﬁnmq NILIOUNAIRIANTSLL 17

unud B, Tuaums .14) 3 ldh
R(B 5~ (XX) 'RA) =r

ALY A= ‘[R(X’X)'IRI:I-] (r- Rﬁ(om))

unum b luaums 2.15) s ldanlsznudulszdnimsonneowngaiisigs

3/ ~ ~ o o v
asaiesigangninasglugilves

ﬁ(RLS) = ﬁ{oz,s) + (er)_l R [R (X'X)‘l Rr]-l (r B Rﬁ(()"s) )

0 -1 g\ 0
= Bious) +S'R(RS'R') (r-Rf ) (2.16)
o S=X'X  uazmmaniwvesialssnn B azs) A9
E(Byus ) =B+S'R[RS'R']'5

262 35msdszanamuy3adngne1in (Restricted Ridge Regression method

(RRR))
A s 1w a ad a d =
I.‘I..[B\‘t‘ﬂ'lﬂ’Jﬁﬂ'!‘i‘ﬂ‘i&ll'Imﬂ'lﬂu‘]J‘iSﬁ’nﬁfl'liﬂﬂﬂf)fl“ﬂﬂﬂi‘llﬂ@')ﬁﬂ'liﬂﬂﬂﬂﬂiﬂﬂul}‘lﬂl

Josnalinannisae noewasmanuamanasuMdIrevesiilssnadimsian oy

P = o o yé 9 o ada o d Y o a o
ngangninalnaiaslaglendnnisvesiinisonnsesas o2 laalszuimmsnansssas
= o o P a o a o o
uuDivedine msasuaumsUnavesdnlszanadieiisasuuuiitesina idisly
~ -1
Brrr) = (XX +KI)" (X'Y+Sg)  ;k>0 (2.17)

e g =S'R'(RS™R')(r - RB,s)

oo B ry Wogluglvolaid ﬁ(m) Taoumum XY +8g = X'XB ;.

aums (2.17) w'la

90064
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B(w =(X'X+A1)” xxrx(m)
= [l+k(x'X)‘] Beics

_ 4 e
= (14487 | Ba
=W ﬂ(RLS)
r:ifaW=(l+kS“)" uaz anlszunm B(RRR) 3[3(;113) k=0

O!. = ¥ o o "
WeRnsanmmanIevesinlizn By, v:1dn

E (Boous)) = B Whes))
= WE (B, )
= w(p+S"R'(Rs"R')" 6)

=WB+WS'R'(RS'R) " 5

MNNAIMIAYIvesnlszuin Biarr) W05z B 1 Wudmlszanaieu
Ooay0d B lunsdin k=ouaz d=r-RP =0 dnlszanu B rrr) vailudnlszainahiteu

(BUIVDY B HOSAURDOVDINIIUAMAINADUMAITDIVO B(rrry 9v04lUZIY0

MSE(.&(M)H[(;&W,—a)’(ﬁ(m,—s)]
E[ (1-s'R(RsRY)' ) ww(I-S"(Rs"R'))(ﬁ-ﬂ)}
+[(wﬁ+ws 'R(RS'R)"5-B) (WB+WS"R'(RS"R')45-5)}
~an(s”){1-s"R (k'R R| Ww(1-5"R (RS 'R) R
; {(ws-'n'(ns-'n')“ 3+(W-1)B) (Ws'R'(RS"R') "5+ (W-I)B)J

= o (WAW')+[ W5 ks (k) ' B | [ ws's" ~ks (k)" B s
e S(k)” Whumasnarniuves S(k)=(S+k) , & = R’(RS"‘R')-l d
uaz A=S"-S'R'(RS'R')’ RS’
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Tunsdift 5=0 Aotesitailuess MSE(ﬁ(m)) Ao
MSE(ﬁ(m)) = 6’tr(WAW')+K*p'S (k) p (2.19)

a d o (v} r = ca‘
2.7 mslszanammsiiimes k awnsumsiszinamaudssininsoanss

a da d - a6 ~ Y o @
HUYIA? IAMVUNNAN HaZIAUVNUVDDINA

w1l 7.71.1970 Hoerl and Kennard "lﬂmuams1Jswmmmtmﬂs‘vﬁmmmﬂaauwmm
AwiTmsoanossad dedesldi k. Tumsdnaudanlszne uadehisansoma k@
uruou'ld 113l n.#. 1975 Hoerl, Kennard and Baldwin 1dtaue3imsfivasn k fmuizay

w1 lanngas

A2
k=22
ﬁ,ﬁ (2.20)
é‘l = 3 as a
We p aAe NuIuaunliodase
» = " s = ad ad o o 9 a
|3 fio mﬂs::mmfmﬂs~fmﬁmsﬂﬂnaﬂmmﬁmamaquﬂ
-
‘A

3 ﬂ’ll'lllﬂﬂ'lﬂlﬂﬁﬂuﬂ1ﬁ§ﬁ€]iﬂ1ﬂ’)ﬁﬂ’lﬂﬂ'ﬂﬂﬂﬂf{ﬂ AUIUAIN

(3] (v-xi

o' = 2.21)

n—p-—1

2.8 ANNDHVRININAMIAINABUMAINBUNAY (Average Mean Square error

(AMSE))

Whusnldlumsafouioyitnnlsznadunlszaninsoacsonyga Tasgend

= 1t dl 4 o o i 5 ' a 3 3 é U
Uszualaiisundsvesnnuamiamnasuiidiaeunaoiosiiga o135 uAfiqe Fad

AMSE fnam lanngas



20

Pain
1000 Z(B(m)i _Bi )2
=
t=1 P
AMSE, = *

1000
o A = o ar a o a o, adt o
e B, Ao Anlsznadnlizadnimsonoesaunadni i ¥09359 m

Qs o
m=1 Ao I53ARR)
m=2 fD IB3AMVUNIAABN(ARR)
-~ ada o A Y o w
ez m=3 Ao 253AWVULYDINARRR)
P

o mdnlszaninminansey

o))

? NUA Ao

3h

2.9 nszu'mmswﬁﬁﬁmﬂﬁfu (Procedures for Generating Random Variables)

fmFumsnaanuRaIARauuazAl DI ATNMSUINLIVVUNR 28180

by

or

An13HAn@ 5 gUY0 Alan and Pritsker(1933) ¥l diey pa5mI lumsnandmlsqudail
Inverse Transformation Method , Composition method , Convolution Method
Acceptance Rejection Method 102 Special Properties Method

uAnzIsaIna 129194y dnnumuizaus SN YULNITHINUIIUAZYUIAYDY
s dmes hunsaziny Tums3ioiigsudonl$35 Special Properties Method Taeidon3
Log and trig 14 Tumswdannunmamdeuiiimsusnusannnlnduasdaulsdaszingy
3iﬁa1u1snnﬁﬂﬁmﬂ'szinﬁﬁfhmnn’h TE ]

3% Log and Trig 1d1imannsmadu Polar Coordinates 111l5zynd 14 Taviitunou
‘lumﬁnﬁﬁﬁ"mﬂsﬁyﬁlzvf’fmmﬁ’uﬁ'zuﬂiq’uﬁ"lﬁ’mnmsmnmmmngﬁﬂas’uﬁag"lm}n ©, 1)

' k3 o ci = e r:iv
e lumsaieawalsiiimsusnusanuudnagail

(x M) },—00<x<00,—00<ﬂ<00,02 >0

(x)~ﬁ

W 1.7, finsusnusannlnamasgm uaziludassiu

] 1
f(ypyz)=5;em{—5(yf +y§)},~°°<y1 <00,—00 < Y, <0
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wilasdunls ¥,Y, Meglugiuesdunls R,0 Tasldman Polar Coordinate 3% 14

Y, =Rcos@ uaz ¥, = Rsind

2

I]’f(r,g)df =f(8)= L. uag Tf(r,&)d(;’ = fr)= re%
0 27[ 0

f(r0) = f(r).f(6) dhsunlsquiibasziu

E r2
Ry f(r) = e 2 2 arzd
0 ;5"1‘:61
1
— f(@) _ — ,0;6527:
0 ; DU 9

10 R

J2in(-n) ;e r ~U,1)

nag @ = 2, : iiie 05'9s2x uag r, ~U(0,1)

wla ¥ ~ N(0,1) uaz ¥, ~ N(0,1) hudasziu lay

Y = Rcos® = \-2In(1-r).cos(27r,) (2.22)
¥, = Rsind@ = -2In(1-r).sin(27r,) (2.23)
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= ' o v oA & o
Tavil 7 uaz r, Ao Awesdnavquinadredu Taoimuald r,r ~U(0,1)

Waums (2.22) uaz 2.23) 7 Y, ¥, imsusnusanuuinaninsgiu wlaaliidu

[ Iy} = ~a o
annls X, X, nimsunmand wisiiwes g ez o wld

X, = Yo+pu (2.24)

1
Az = o8N (2.25)

s v

2.10 HaUIIWNINGIVDI

Qs

danan Fnvigddng (2546) TavhinsnlSouifenitmsdszanamdulszansnsg

DANDY 4 15D Restricted Least Square Regression, Restricted Ridge Regression, Liu Estimator

]
4 o

= =1 s a o aw ] s o. =2
1A% Restricted Liu Estimator 1Un3ainaus8aseinnudunusnunszay d10.1 99 0.3)
=2 = — A =1 a = ' ar
Na14 (0.4 D3 0.6) 9 (0.7 19 0.9) TavnanuaaramdsulinisuanueUVUnA AnRdeiiy
Aud dudouuuIasgIumiing 1, 3 uaz s Ndesiianaianion 5%, 10% uaz 15% Wui
3% Restricted Ridge Regression IMHaANgaNnvu1aA10601M1AY 30, 50 uaz 100 dubsuuy

AN 1,3 uaz 5 Tunadedidaanuaaianaoutazyndulsdase

John Zhang and Mahmud Ibrahum (2005) la%imsilseuenisnisdszuma

:‘.lc:;v =1

4 _—y
duilszdninmisnnnouny Tavldnisiraoalullsunsy spss  lunsdindunlsdassil
ar w oo add adoe w 9 = ad a o Adw a =
ANUAUARUTOU 2 35AB IFMaddetiosnganazIsnInanoysad Tunsanalsdassi
[ ar o o 4 =1 ad
seAuANUAURUTITY 0.80, 0.90, 0.95 1AL 0.99 ANUAAIAMABLINITHINUIAV VY NANI]
Aundomnuguilasd o uuuNIATFIMEIAY 0.01, 0.1, 0.2, 0.3, 0.4 LAY 0.5 WUNID

a " 4 a o o =
M30ANDYTAY IRAIAINATIAINADUR ARG Tl peNgAnaUNNNI Gl

. ¥ o = A aa " w a
Pattrawiwat, Kanchana (2004) ‘lﬂ'ﬂ'lﬂ'litﬂ'iEJ‘]JWIEJU'JTIﬂ?iﬂiﬁu'lﬂdﬂ'lﬁu‘ﬂ‘ixﬁﬂ‘ﬁﬂ'li
asd ado w £ = ast a ddan ! . " .
0AN0Y 4 I7AD ITNIITDIUDENTYA I5NI1TNANDYIAD 15 Ridge with Prior Information HAZ
7% Alternative Ridge Regressionnluﬂiﬁﬁﬁ’mﬂ‘i§ﬁizﬁﬂ11ﬂﬁuﬁufﬁuﬁi$ﬁﬂ 0.60 , 0.80 ,
= . = a ny o = a a A
0.90 uag 0.95 ﬂﬂ??ﬂﬂﬂ?ﬂlﬂﬁ?)uMﬂ'lﬂmmﬁ}ﬂlﬂlllllﬂﬁ Auaen Inuuuea taz lavaann

- a 1 Qs o "o cldlu s =
uawnasnuguduazANusImMIAY 0.1, 0.5, 1.0 uaz 5 Tunsandwudnnlsoass
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WA 3 LAZYUIARIBENNITY 30 WU 3T Alternative Ridge Regression 1 19m31523ais
ki Tad5unazmunia 1aundiiga lunsdifigussaseiinmuduiusiufisedy 0.9
Jahufer and Wijekoon (2003) l&¥nmisnfSeudioussnsilszanamdumlszaninig
0ANDY 4 15D Restricted Least Square Estimator, Ridge Estimator, Restricted Ridge Estimator,
Liu Estimator A2 Restricted Liu Estimator lunsdifigaulsdassiinnuduiussuiiszdu 0.9,
0.95 uaz 0.99 TavAnulunsaidnysdeass s i vuasaesruiu 100 uazilsidnu'ld
virlueglugilinasgiu nu138n15  Restricted  Ridge  Estimator  1¥Aunfvveanaty
amamdousdsaealianioonnis Ridge Estimator 1510 0 < k < 0.120472, 0 < k < 0.03673

1oz 0 <k <2.8983 x 10" NnszAUANFNRUTYBIRN)sBASE
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AFAUNUMIIVY

~ = ar : ;‘ I3 = < o
Foyon1dlumidvuassil ldnnnmissanslavldimaiinueuanis TaMonte Carlo

. . ¥ = 4 ¥ . 8 o T
Simulation) A2n0UNWADF lav 1y 1s1n5Yy Labview 7.1 Hvuaou lumsises il
3.1 MUVUMITONDBENYN

Y = XP +¢

nInAuUUIAY whmsdsznamdnlssnadnlszdnimsoansonyga e

¥
o

nSouieniEmsissinasmidunlsz@nimsoanoonygu dau35mssen 3 el
i aﬁm‘mﬁﬂaﬂfi‘ﬂg (Ridge Regression method)
2. FEmsoansuTatuvviidediia (Restricted Ridge Regression method)
3. 3EM30ANBUTAUVUMAUADN (Alternative Ridge Regression method)
Taemianlszuna k 49035409 Hoerl, AE. et al.(1975) wazwmsanyr lunsaid
anuAmAnABUI NI auIing éw1u3%’u§%zi‘i1am‘\’fﬂgaﬁsﬂu"lﬂmm’faﬂnawm
msaaneunygu onudeanasiindunlsdassdes hiduiuiiu TanlszAnsnmusandas
3‘3ﬂxﬁmm1mnﬁmﬁun'nnﬂmﬂmﬁauﬁ1ﬁaﬁﬂamnﬁu(Average Mean Square Error) 53 181

" ] ] ' ¥ ]
hirumdsnnunammdeuidireunioigaieiiniuaiga
3 =]
3.2 MIMHHAVBUIVAVRINIIAN

3.2.1 AmMuannunmandey (g) Smsuenusalad Ssmaenhiu o
wag ANulsisaulinuiinu 0.1, 0.5, 1 uaz 5

3.2.2 Saudulsdaseildae 3 uaz 5 &

3.2.3 YUIAAIDUIMINY 30 LIag 50

3.2.4 szauanuduiutvesaulsdaseae 0.70, 0.80 Az 0.90
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= o o

3.2.4.1 nstiualsease luduunil 3 82 smualdaulsdass 2 a2

.

{ =) s o o o o 1 1]
wls e X, uaz X ; Taon i»; fszAuanuduiusiui 0.70, 0.80 1az0.90 ua il
o o do o a - &
anuduRusnuaanlsdaszimae
3242 asadwoudulsdaszluduull 5@ sdmuald X,
wag X 5 Whudunlsdaszngui 1 nianuduiuiiuuaz X, uaz X, Wudunlsdase
] oo o o oo o o o d o = v '
nqui 2 iianuduiusiu lasszAavanuduiusvesdalstass luudazngu seiiluly
A o @ = nl: J d’ 14 o @ =] w o do
mundmualy uazdunlsdaszie 2 nqu e lufinnudwiusiuuas Tufinnuduiusiu
N 3
annlsoasznmie Tasvinmsanuinsainaae 1yt
(0.70, 0.70), (0.70, 0.80), (0.70, 0.90), (0.80, 0.80), (0.80, 0.90) 1A% (0.90, 0.90)
A L] o o o o o o L o -y 1 d‘ L\
ipAIzAUAIAURLEA SN el szAuaNuduRuTvesdulsBaszngud 1 uaza

sEAUATNANTUEAIMAS mnoda szRuanudiusvesrunlsdaszngui 2

v ¥
=

v
3.2.5 lumsavensaiild Minsnaaeed 1,000 soulunaazaaiumsal

3.3 YuaAsuluMIAUIUMTIDN

3.3.1 afndeyadunlsdaszIiiszdunrmwduiuiihi 0.7 0.8 uaz 0.9

332 adndoyavesnnuamamdeudiiimsusnusauuuynd Aoy o uag
anunlssuminu ol 05 1 uaz s

333 n‘i"m-innmsﬁm’:mfhﬂszmmﬁ'uﬂs:ﬁnfmmnnauwuqm‘li’r’ﬁ";uﬂsﬁaé‘lu11]
wasgudl Sadmuald g, dauiluo wazdmuam g duq Taoisunn §3svuny
M B =B, = 4 =1 lunsdindausdasz 3 danls uazlunsaingausdasz s dauals
B =By = B = By = s =1 wdhimssraesmuveuvaiidesmsinm uazd3ve1dae o
M B Admuann + - uasldousm B vedaily + uaz - adudu Mldkaild
anms$rasalaoull Sem 193 5edmuad B ﬁwia'lﬂ'f':ua:qﬂannémmﬁ'{ﬁ'h

o 1] A o i (=1 o
deanapanuniely Fwwamssiaesn lainnuasandsefy

3.3.3.1. nsdiaanlsvase 360
3.3.3.1.1 YMI9A00M 30 LAS 50
-~
B(l) A0 B =4 =4 =1
B(2) A9 B =p =B =-1
B(3) A0 B =p=1, f=-1

&
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)Y
(o}

B(4) B=5-08, 8 =1
=08, =080 =1
f=-05,p8=-—08,8 =1
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1 35.9 53.4 22.95 18.85 273 23.40
2 108.7 97.2 25.10 21.43 24.60 25.10
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LTeiT] Y X, X, X, X, X
22 49.5 37.7 23.10 19.55 22.18 23.25
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33 301.2 2218 33.00 28.30 22.68 23.70
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49 286.0 1163 34.07 29.53 23.55 24.23
50 262.6 146.8 32.30 28.40 22.55 23.48
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