[ Downloaded from jsci.khu.ac.ir on 2025-11-28 ]

Yoo jlad VY ala o) s ol asle 4y y

yYay Om&)%\e@)tﬁ

(CJUAM Ol uia.bl.) ol 5 4a Ml.h.a)

JLJ ajjg co\_'m.u: a&ﬁd\d ‘GAJJS Jrg.o\ c*‘;'x:ma PONAL
_)LJ ojjg L k_\u)ﬁ o&d’dh fod\jdm (e

(XIS

248 @ pdee ool (ol 4Bilanent Sl aiiel sladae ) Y pers 4t b slaguly saidae sl
Ol 2 pae Aliusa 35 488 8 Hlai 50 Jle i )58 b ey sl e 3ok 3l laoals (Jlmd (Siias Jliale lag)
Ol sl a5 Jaa (sl il Jl 3 510 o jlinie 48 (o) saalite 2818 (slacuumd sa 3 Glehs sl e o S i e
O 0 e bamd uly (ol parie (1250 (S8 5 ey (sl sarie 25 5 oy Cas) el o2aLiie (51l (slacumisa 0
3300 82 s (e ) S B85 (il 52 ot e a5l 5 208 (sl JSG leictuus ) i ladae
S 0l 201 25 e LA s Ay s (5 FiCEY Dl Cao pu 4S (Canl 523 A yra b Sk 5 Jbe sl el )l
Condy (o 8 gy 5 a3l 6 umannSle il & iy K1) oo je (olaicus ) aepSle (ig) S 5 )
6112 (sla s dand Culed 53 5 03 a2 She gy S Gy 5 () S (5 5luad o) Y ol 005 03
o Jalas o 430 )y ) KU 5 Jae 3l ool L VYA Jls o lians (il oanlill g ol ) sad cuf S5l
)

-

dadda
4)) (GLMs) 438l axend ad (sladaae (51 (saals isa e 4S i s (S Gal) V1] ey 5 b
L bdae ool Ha il AMM@QL;LAJ#.A&@JML;\),\ 1o wdae gl [Y1] oAbl 5 DScS 5w S
DA o Bl ) SaS b jaiie 5 laalie (800 (2 g a5 S ) ealiiad b calaaliie SOl (i b
b it sladae dliy )5S gladae ) (oapend €212 25a s (S Claalie o aS s 2 355
Lyl on (Shaad 5 et o b ML) 49 Claaliie QD8 (s gl 50 AS 0 g e saliin) 4l

siion 48 S B0 3 Jae 4 ety sl ke Guob ) bl ) 2 S 4l

2k 2l (5 JlupanSle iyl R iy 5 K1) e s laictins )3 ¢ luad dlilmani Jad aidaal Jae 1308 sWs g
YNV /0 iy 4Y/¢/01
fahosseini1980@yahoo.com J giesa saioy o8

V. Generalized Linear Models
vav


https://jsci.khu.ac.ir/article-1-1658-en.html

[ Downloaded from jsci.khu.ac.ir on 2025-11-28 ]

R P U . T T JPRINTN 4alald PR tﬁh'aé sl (i yo 4l PATW]

g O (Sl B Cobieas b el g BoacSy ar 88 I 8 Cundge s Laealy 4S Jlilia o
(SGLMM) ' (bcad atilprens ot aiindl Jae catios 4i 30 liad lageudy 4S5 ) sy caijla b
5 IR S saldinl S35 e B 50 Jae 0f ) [0] OsHIS 5 shu b o) asbe 48 8 IS4y
A S st o Jaaba ety g QAT ) S0 Jae ) 1) O sie cul [Y] O )\Sas

polise 4 (Cuud) oaalie M8 lacumge 53 Olel Gl iie (2 Rk (SGLM Gladae 53 pge Ali
b Al sladae o sl @Lgagmu}agb\aL;L‘za:uﬁy\)Ao@gu)@)dmdujhbgbjﬁ
JSS ety 5L e 3 ga s 5 denly e 0053 (oo 58U il Sl (sladne CaBMA Ly (laicuu 50 ol iflyagans
Ay S 5 S Ciige sy Sy L V0] K13 o e Sial A L il )l a0 ol gl
TS ige by ) el 5 upanSle il £ 2, KU (EMG) Tonsl) amel (5 lspapSle il £
Os AR O Olei e (o SCRn 5 Jae sl il (laicin )3 anlle 34l 3 s 1 1) (MCEMG)
o R Gl San (i 53 saiay IS8 Jildy ol o o) IS ge (slags 8 gai 4 Sl ) K ()
Al S iy (AR 5 0SS5 K

O s sl e i 3 i pald Sl 48 (PL) s i &5 5[V E] ol Sed 5 oy
) (a2 S o0l eyl co Canddy Woaly (sla Soluas T30 ) deala o juiia 50 (Hlaiciw 53 4l dis oy
Y oaig e Slia by ) el 6 luaarnSle i) K1 T ) G g€ Gaiim ye s s EM a8 ) salaial
<l K35 MCEMG e:g”ij\ BB ™ e:g);d\ O Gg\)ieg 4S aiala (L& 5 a3 S A e | (QPEM)
i 503 Jdane Gans 9 2 S L jre e 98U Oles sl e b SGLM sl [A] 02l Jaena 5 (s
Gl e 4S il 4y s olaicuu il ) s MCEMG a8 e 43 [3] 0S5 o S 5 [VY]
ol ) amand 5 "laealy (s libsan &5y KU [F] ([¥] O Ser 5 el ails il o s8U (gl
a1 Mgidin SGLM sladae (laicis ;0 aaruSla s 55l (03 5 ooy (5 g

s\ e (51 (et 830 A 5 ety sl aae (51 Jlai s GBS Ll o b [1] oS 5 S sm)
il Jlai @8 1)l a8 ) sy fely Sl aiie (55 da i L (ledy W e )58 4S ol (LS (el
50 O hd st o8l cadly Jlayialsa Oledy (sl ke w5 &) cxiala i [V] ol Scas 5 men

MCEMG a8 [V Y] (s 503 haane ol 4oy Jlo 5l g 53 (5 )10 (o8 ) shody ey sl e

V. Spatial Generalized Linear Mixed Model Y. Expectation Maximization Gradiant
Y. Monte Carlo Expectation Maximization Gradiant ¥. Pairwise Likelihood

o, Composite Likelihood 7. Gauss Hermite Quadrature

V. Quadrature Pairwise Expectation Maximization A. Data Cloning

VaA


https://jsci.khu.ac.ir/article-1-1658-en.html

[ Downloaded from jsci.khu.ac.ir on 2025-11-28 ]

R P U . T T JPRINTN 4alald PR tﬁh'aé sl (i yo 4l PATW]

[V] o2l hdane 5 (s (s 20303 anend dasy Jlo yidl g (licad Glay s e b sladae ) e 15 [V 0] KAl 3
S ) S e O Glialae 4 iy S jre e 0 ) AEMG Olsie b (o ey S
(APEMG)' i Slia (o) el (5 bupanSle cilin) S auaa o) S ¢(hiad () 2 .l MCEMG
it s S 3 ) s R Gl 3 s8ce 431 Jla st b Glely sl _iia b SGLM slade 513
Db 48 25500 022 QLI 5 s s EMG a8 5 [7] Qs 5 Sl o (hy) o Sia
i) 48 ol ) pragpy Allie Al [V 4] a5 QPEM 5 [V0] K313 MCEMG a1 ) g s
1 Ol L sia sl (MMSE) "Uad a5 0l 55 068Gle aasion (6 S0 s s i ad Je cpga (B 9
Gl s 50 ey Gla site 5 e el b (el ) aanSle 3 )5l 5 (51 psm Ui ) el oy
S0 i) S Canlia 5 el o len (B 50 5 3 s e APEMG 2 pl) S s 228l (5l
slaoald Ao gane (s e ) K 5 Jae o IS by (B 53 sdice o s obeAnd (B
Jle 3 35, VPR L lies i) i) sa slaslingl 5o sad el (Bl (51l (sW Hy ) daad 4y o s ye

M S 5 Gy 4y i L) ) e LB YT

(b ddblanant ol Addal sWJda

4 Glaie Y alimd 4l auly b e )55 4S Gl ol b Ysess (SGLM Jae Gy a3 ) 0
Oley W aie Hla e X =(X,..., X ) S g p il Jle i X ol Gl pitie ) 5 (e 82l 5iA
Sl = (B,0) O 248 a2l f (X)) =N, (HB,Zy) s b {s,,..., 5, F amdse n 53 bind
o 05 Fme K sl Dl BI=(B,8,..., B,) «oiud slusie nx(p+) ousbe H (Jw
sl e )y = (Y., Y, ) cleamlic a2 b Guined aa Jae liad (Sisas sla el
0 O slamie (o Kt a5 18l JLad) 3 S, 8, bt slacumiga o 4t b ey
X = AX i) sead o2 oaalia Cundge K 3 ledy b e 230 {S ..., S, Fooalin 8 (glacuad g

Gopaty Olsiee DX Dl Gpsacy 53 Gl A=Tl, |y JO) 00 4S8 csliee saly il
@ o AT Cumdse N —K D Oley sl e Dl Xl 0 48 S i x = (X, X’
22 5la 4 Glaie (Y| X™) clel b iia (55 Fnly b e (o i M (= 6 LGl o Sk
s 3lesbe S h() 5 o) eSSl f (y; X)) =exply x; —b(x;)+c(y;)} Mo &bl e

hlaa 50 olaicin 3 Jae gl e ) sieds 9'b(x) / Ox =Var(y, | %) s ob(x,)/ox, =E(y, |X,)

V. Approximate Pairwise EMG Y. Mean Square Error
vaa


https://jsci.khu.ac.ir/article-1-1658-en.html

[ Downloaded from jsci.khu.ac.ir on 2025-11-28 ]

R P U . T T JPRINTN 4alald PR tﬁh'aé sl (i yo 4l PATW]

hod ofhe on B Os8 Gl bgilel dad Ul 2 48 eb(x) =u; log(\+exp(x;))
A0S 0k E(Y %) =07(%) Cosets Olsiee «g aste dism a5 S ealdind L x; 5 E(Y, |X;)
1 5dee Ol G sapn el ) sk Jae slaadl e

fx|y, )= f(y[x™)f(x|n)

oo T, [ exp{z,[yixi —b(x) +c(yi)]—%(x— HB)'Z, (x— HB)}

i=)

M

Oy W e () g 8 sl o ye (pKlia pasi e s (Al (o800
Cosaty 5, Camlse 30 Olel slouiie MMSE R0y dae gl il )y o5 aslas o L

Sl f (X ) sMedls g5 s O dslas () 0 4S el se s E(X; | Y)
O ) a8 Al Lo 1) E(X; | ) O sin 50 Oed ) 20005 sl IS5 £ (x| y) oc F (y [ X)F (X)
4 Gl y 5 Jleys st sl X S daly Gl [1] OSed 5 S gl 35 35l m 8 ) skdy 55
GOS0 Ol D F (XY, M) @i X i e o dss f (] X™) 008 hd b eadly (i odl sia
120 GuUE G seacpny Jle
f Oy, m) & Ny (g, (9, %), 2y, (X)), ()
k xk s b8 pusle PR =AZ,A'+P <1, (y,X°) =HB+Z,AR ™z (y,x") —AHB) o L 4
<P(i,i) =V/b"(x) sale b

z,(¥,, %) =Ly; —b'(x) +xb"(x)]/b"(x),

Sy (X) =2, —Z,ARAS,

.

JERRKTUNY. 3

X.
. * J . Ler € . L.
A s x_j=()g,...,xj_\,x“,...,xn)u\ RS X =(X J=ij,1=\,...,n o Sl b g es)
-
Gus as sl Xy, ] e sad i J e 4 O o (el A4S Gl ol G il
Ol »aS sl N (fi . )

Xy’ TxCly
N O .. O .

: : ' & 5 ' n =]
ux*ly,n - AJ'l“lXIyJ? (v, x) = [” jJ’ z“>(*|y,77 - Ajleyvn (x)= (U by j ,

- i S
G R il s aslae i Lol e Wl N (gy,0) 208 @08 sl [X |y mls
inasi o slaa W el dae 50 E (X |y) = g <o) | Cumisa 3 (lad Olay (sl ki (o258 MMSE

a0 4351 Jaa (sl el a5l e (sl e (oay S dmy (B 53 355050 0 2
Ao


https://jsci.khu.ac.ir/article-1-1658-en.html

[ Downloaded from jsci.khu.ac.ir on 2025-11-28 ]

R P U . T T JPRINTN 4alald PR tﬁh'aé sl (i yo 4l PATW]

W el (g A baii ) aapSla 3 )9l
35000 ) n dsame Sl )l ealeiiim ) papsSle (g ) 5 st o slesli Jae (sl il L ale) dee 3

350 wdae Gyl LY ey la e Gag (8L 5 (b ey slasaie dsa s il e el
aanSle (a5l 5 (53 5 oy (5) 31 Y same i danlae Q8 sl Ay Jae sl il laici 0 aessle
saldinl canl 22 S A3, [V o] Y A4S EMG a8 ) asieg JalS el 48 ladae 5o laicun
lia (s ) EMG s,y S casaly 03505 JalS 5 SGLM sladae ) (lely sl uxie sa s Jiddy 0 5
o Jae (s il Sl 3500 (51 Uit C) 0 ) Jae leicins o pannSle (sl )5l 3 ) s () 0
5 Sasu) A g f (X |y, 1) G0 oad A qu 5 s olaii pd Gig) 0Ar IS4 s EMG s S
cad 4hn ey slapaie Do el (y,X) 38 b 355 e (B yme APEMG dy S8 ¢[1] ol e
sl 1y gy laitins 5> @l (1) Al 1 o80T 2l ey (sla e

k

Lmly) =TT 1%) (x| mdx

in

Pl G s JalS laicin 0 i ol L

Lc(nly.X)=Hf(yi|Xi)f(X|n) ™

sl = S
Ssdeda H A M =0 5 shie dae b sial )b sl @lem® sl i ()

2358 danlae @ jle Gl (7) JelS laicin o a5 SEMG ) S0 L (Y

m+) m d"In I—c X B oln |_C X
1 )=1I(){E( (mly )|y)} {E( (nly )|y)}
n=n" 1

onon’ on (™
. o' In f (x B oln f (x
- ’—[E(Jm} {E(Jm}
arla\‘rl 1]=.q(m) arl n=n(m)
sk a8 OB -Gl s e )y SN L FL (XY, ™) SO x® e (Y

alnf (x In) 0"In f(x|n)
Y) s dasda gyt XM, E— 21V
(Y) s { o ly} s E{ onon |

Y} slaesabona IS ige a0 (¥
b aslae yaa ™ 5058 IRl

,A.;LJM\J\@\ﬂgqoyjue%)}ﬁ\}qﬁm\a)\)ﬁ m=m+\ (&
MCEMG ?STUJQ‘ al il U:“)Sfﬁ-“ Sl LA)'.LQ\J\T:} @LAB&LL”)J eA;\.uASLA AJ}]‘).; n(mH) @\Jg?h J‘u.u.\
Ay


https://jsci.khu.ac.ir/article-1-1658-en.html

[ Downloaded from jsci.khu.ac.ir on 2025-11-28 ]

R P U . T T JPRINTN 4alald PR tﬁh'aé sl (i yo 4l PATW]

&) saliial slads [VF] OS5 s ol sy Cilalae 5 () a8 4 Gu ) 50 oS s Cie

e ) QPEM i) S 5 2 S eliiad EM ) KU 31 5 s (laicin pn i ) JalS laicu

1l O gy o pixtia }JL;LAG:}LASQ“)A g.!)mdm\;u.\b@mc_mxjd Ailed S
PL(nly)= [] L(ly,.y,)

(£,0eN

oo TT JJf o 1xF v IxF (0x, [ mdx dx

(7,0")eN

(*)

glad 4y (Siboad p30la Cin VY o ) lasas Jlie g1 ol s sla Solias 4e gana ) N ) 048
4 Slar 3 (5 IR sla (50 ialiai o0 (5 5840 gai CuaBge VY wll ) lagad 5 aliie aSlie SG 2 ) 50

o
® eO0 eo0 ®
o o o o® o eO

e o x o0 o0 @® x Oee

e o e 0 0 0O
. o e e 0O

o
<) (<)

Al Ay Solwar )3 5 Il (g (Al 005 (5 840 gai CumBga VY (il Y la gai
Seld A Klua il Gy VY (@
1) &) geacpy QPEM aiy S Ja) e
Asdiods HlA M=y 5 ke daegla el Sl @l adsl e (O
Gl Edls je 50 ¢ (F) s (laican o o s EM by S ) (Y
QU7In™)= > J[ILf (¢, X, ¥ Yo I (X 1Y Y om)dX X,

(0,0)eN
sl i e s D) et oISl wli (Saay Jidoa (358 48 5 sladl K ¢ gane da 258 dsulaa
4 258 Al 55k ™Y (M As e 53 5 dlce st & sene Ol (a5 el Cue )
- ™=argmax, Q(m|n™)
s MYl Ber ) G adldl () B 4 Gy B S S s m=my 2sd eala 1S (Y
o) L el ek 2 aasSla

JalS laicun 0 ai 51 e EM Aty S 4lie QPEM a5 ki 4S8 aiala Gl [V ] oS 5 Cnys
Gililae 038 ol € L aill el ol Sad 40 Gy 0 Sail e i QB S ool slaal ) )
59 padidia dilay o) S 53 58 Slaudlas (350 (Y sk 3513 MCEMG s &8 4 Canasi 5 i oo
xS S F (XY, 1) @ost o Galal n oBaT Gnl 3 e pands .l f (X |y, 1) st IS
Sl 2ad 8 20 APEMG


https://jsci.khu.ac.ir/article-1-1658-en.html

[ Downloaded from jsci.khu.ac.ir on 2025-11-28 ]

R P U . T T JPRINTN 4alald PR dh'aé sl (i yo 4l PATW]

APEMG a5
Jue i 58 (5 il (25 4y Cunala Gl ol 0 L o (X| Y, M) AN (fy, 1S, ) ot (Y) 4l )

Sy 3 Y =YY X=X, %) O S (X Y m) AN, Z) (2l Ol Sie
O YxY purle SO X, Oiaad Gl l’ix|y D O 0 sl sl sl ) a4 K gladdlea by i) la

e X[ M) Cle sl e 55 Ol B il )5 oS Gl ) 0 s 5 0 e

In f(x|n):—%ln|29|—7pln Zﬂ—%(x—HB)’Ze\(x—HB) @)
(0 5 B sl el sl s (8) Sbe ) 5 8GR L o 5
GILLICIL TSSO
op
d"In f(x|n) __HTH
opop’
oln f(x \ i ) NN
IO __ir(s;w0) + (x- HBYE, £, (x— HB)
o0, \ \
avlnf(XM) ) =5 (i o (i)g-) j ) r<*(ij
2006, = U(E T -T2 T - - (x— HB)'E,Y (x— HB)
<
s _ 0%y _ 3 (E0TED 4 3DER0 sy 5 _ 0%y sy _ 9%

© egeg, 7 °T70 egee, 7 06

DX|Y B @S e el (A e Jle i (o )8 @) 58 ) el g oad dulaa slaBide 4 4n 5 L () 5S)

eI |y ECHs (- HB) 1)

o
——H'S; (E(x|y)- Hp)
=-H 2_\( x|y B) (?)
&In f (x| ) -
E(—aBaB ly)=E(- HZ H) HZ H 9
eI y) e, m0) + L E[(x— HB)V, (- HB)Iy]

00,
Cogaty Aolal gy o oag 4aun JSE eamboud s cd Vo =30305 0 ol s aS
w02 E(YAY) =tr (AZ, )+, Ap,

E(W| y) = tr(Z lZ('))+ [tl’(\/g X|_y,,)+(llx|yf7 HB)'V, (uXIY'I HB)] *)

Aoy


https://jsci.khu.ac.ir/article-1-1658-en.html

[ Downloaded from jsci.khu.ac.ir on 2025-11-28 ]

R P U . T T JPRINTN 4alald PR tﬁh'aé sl (i yo 4l PATW]

6‘Inf(x|n)|

E(
86,00,

| i T
y)=- (%" -X,%5, )

\ 12 *(1
- E[ (<= HBY i) (x~ HB) Iy ]
Vi) e
=——tr(Z, = -3, 202, T0)
L __ )
_;tr(ze(lj)zxw,q) + (l"i’x|y,77 - H'})'Zﬁ(ln(ﬁxw,r] - HB)
iy O edldiul 4 sk )5S bl el daulaa 6 5 Al eadde JSS LG Gl
o3l 4y (5l 5 2 g ol CHlEide (Jia el 50 030 S0 L Gainat 5 Canst ) IS i ga (5 8l g
RO I e S APEMG ai) S Gl (lay o) s Ly ot s ) g8 (s o Jie (a8 )
<l MCEMG 5 QPEM sbaais ) S 5 yian yo el sl i
Aededa Hl A m=. 548 8l a1, g0 ady) e ()
Agdedly Hl 8 d = 5 ol xO = M(X|1) ¢ (X|1) @i e glsieas e xO ady) jlasa (¥
e A d e d . d . - . .
sows f (XY, =N (i, D)2, (5D)) e ox @58 e G @55 (7) Al 1 (Y

e (i o 8 Cpn w358 ) Rad ) G asSeald 8 d=d+) 5 XM =M (x]y,n)

S iy 5 EMGai S i (¢

m-+\ m 6* Inf Xf’xf’ h
™ = ¢ ){ D E{ (X, ,|11)|(y”yﬂ)H

(0,0NeN a‘la‘] I]:n(m) (\ .)
oln f(x,,x,
{ 2 E{ % f'“)|(y(,,yﬂ)H
(0,0NeN 57] 'l=11(m)

el 5 Gl Jlo i o8 @35 G (X, X, Y, Y M) ¢ Aa e 5 Jleys )5 pal sa ) o sl daulas

s damlane (1-9) Ll 5, ) Fal A (V) ezl
s ™Y 8ae D) O asd 1SS () Sas 4o Gy U ) K 5 b ealy I8 m=my (©

al W el
S a2
Vox) e aliie (slaSadia 3 snd a5 (slasaly Gula s (5 Jlund oaa 0 3 o2 gy way S AR o) 0
Noo(BZ,Zy) <X Jli (bl Gl sla e Wl 88 (6 298 DL {(4,K), £,k =0, .. ) F) pats
sB=—/00 = i 5 C(hy=c"exp(-h/p), h> Cosats 2 Solum et il s < o
ad K ki 50 7z, =log(\+ /) Cosats s = (F,K) Cundgn ja 50 ndi e dilbadiai £ a0 =g
At


https://jsci.khu.ac.ir/article-1-1658-en.html

[ Downloaded from jsci.khu.ac.ir on 2025-11-28 ]

R P U . T T JPRINTN 4alald PR tﬁh'aé sl (i yo 4l PATW]

oS O Gl Ol claosie Gy S Ghud b8y, sl gl Gl ead
lork Al gy, ~ Bin(y e+, exp(X, ) /[ +exp(x,)])

s2i by ) K 5 QPEM <S5 84+ L MCEMG a8 4 5 W il Jb a5l
GOIRla sy GAlal G geaty led Cia VY saalie a5l plad 4 St U APEMG
Lvgie Gl odd Al g 00ld Ao gema Vv v o Se oyl pd Cad MSE palie dsulae (gl il o2 o2l
Jae sl il 2y g 2 sdige adaadle aSlia ailad 430 )) ) Jsan )0 MSE 5 W yial b e A9 e
Ailalae Ly j85 (i5) 4 8 )

sald 4o sane Voo a Gl (S0 (F/0 5 Y/0) Cambse 5o iy ) S A (o S iy Auglia ) 5
A/eYe yulie APEMG 5 QPEM (MCEMG lagi) Sl ) s s MSPE e 5 4sulaa
ol Gl al Jalre o) S A (o K i <y 48 cul () Sl 5 ead Juals V/0YV € 5 V/0YAY
VO v+ 2saa (i 34y 0ald 4e sane & )y APEMG 5 QPEM ¢SS 84+ o U MCEMG slaaiy )5S
MCEMG a8 (s Jbuand (i Gl ) 5 0002 de sane Vo v (gl 0 48 (g pshty ol adli Yo 5 )
CPU Y/o L iy ) saldind b caelis as APEMG s, sS85 cacls 4w QPEM 4581 ccae b €A

Alloydai) J slety MH
B AS gaza V¢ v ubad o W el Jby sUad e (e 3 g s Jagia ) Jgan

APEMG QPEM MCEMG i
MLE MSE MLE MSE MLE MSE s e Sk
IYERL VN1 S -3 R IY-F - BN - A R A A 28 _v/0 ﬂ
VAAYA o /e¥Yo VAN /TYE 1JAVTY /e FT) A o2
FNATY AT Y/ANVYA L AYeY YATIA 6D ¢ Q

Olbbans Gl S 5L slacala

it (ool slahis) 5 Jae b liem Gliud 3 (Sl s )1y sla 55y daad 4 o s e (slaeals (i cal 0
o) Yo 52 YT Jlu 3 ) VP e aS el (Kb )l sl H )y daed Cilaabie Xl e skl
cailord AT oy &y ) shaieds 4S an Cumdse (d 5 Lol Cumdse dload ol Gliew Gl oalid) s
-G R ) Cund e 4g (Sl lasdla aScp) Ar dn 5 L il 023 padifia ) IS 3 Gliews (il A58 (55 0
S0 11 (sl s dami lagaly sk ) il (lmd Cuale (a1 )1y (K 023 (o 2 Bame 53 (LG
saliin] Aibliarant ad aidal (Jae ) O giioe Woala cpb Jalas (g 5 cand 4t Fuly e () o Ly i

A8


https://jsci.khu.ac.ir/article-1-1658-en.html

[ Downloaded from jsci.khu.ac.ir on 2025-11-28 ]

R P U . T T JPRINTN 4alald PR dh'aé sl (i yo 4l PATW]

o
e e
o
<
g
Rl Nardin
L
Qo \
@ Majafi-.  Bastam  © O kopan  Abasabad
Dibsia © \é o g o =
hahrud pizej Mayamey
o Amiriyeh o © ] Dizej o
s s
s o Damghan / Biarjmand
I3
=
I%‘ ashm /
= o | m  Shahmirzad H
2 hahr8 iJ / Ahmad Abad © o Baghest
Eydgnaki  sradan b2l { fehmola
o Bl i :Semnan X P
! Lasjer
o O behnamak L o) A |
W Garmsar % ‘
o 3 kS
Y 1
¢ f
{ 4
0 H ;
< \ i
e} s L
o
o e
Bel
T T T T T T
52 53 54 55 56 SF
longitude

O (liba) 4GRS (5 9 ) ,ilbiil g8 oK) L) da CunBga |V IS
N(BY,Z,) Jus asi el ond (s3idan X ledy sl ysaia b aS laoals (limd (Siecad 3 g3 n a2
ﬁj\d}hﬁ@uﬁ\}ucw\ BED) ui:\f,"-\ JJ‘;MJQL;\J\JLS\AJ'}JJ\M Yi @a\.}ﬂh)b

) O papny (el o) A 4y (Blata gllan g3 b paie Jla ) PeX el
f(y; | x)=exp{y,x —u, log(\+exp(x)},i=",..,¥

i R ki 0 0=(0,9) Wil b ol Qolues (il 8 Gl (plad (Sis Jlisle ()
3510 (APEMG i) Sl 5l 2k sld m=(8,0,0) Sosats Jae by el sl o) or W 2 sde
Cun 53 Oy 5L ie 5 Moe Gy fovse 5 B=(-/7,7A/0) Ll (laicin s aanle o i
5 W el a5l ) ekl b 255 e ) Al ) S 51 X ={x ;T =0,..,7 ) ¢ eaalia (51 la g
@SRy X =T =0, YT s Cusdse (RE 2 ol (511 Curdse G 3 Cledy Gsla_aia
Ghlie (Siups sl (ol ailbad addie Bl ) 5 any ¥ lasel 0 Glel e Sk 488 5 alai)
Al Cgldie () g 5 o caline (Blalie Gl Gy G s Jday 383 LS (Sl Sl ) 1 liew calida
3 Oed Ol Caands VG e Aar s O she il Crawty (o e Jlad Ayt 3 s e s2alie 4S5 ) sk
Cravdy Uil G 5 s lin) Gl Ghlie ey Cund s yighe Sasb @l 5 lalae Sl s
A8 ) JSE r aSoliy ailubie (Saigl i )y ASER @l (il Caendy (2 isia 5 g Gl A
5 il Caand b sl A3 3 A 53008 2 gm s (6 e Ol o sia Allale ) 3 g o3lie i (liew
Ghlia cpl 5 G Gyl ) Guad op) 6l n loaly e (paddy Gl G € g S Gy

A1 (5 yiaS B Canl g 5 il ala) Weala o 538 33 bl W S

At


https://jsci.khu.ac.ir/article-1-1658-en.html

[ Downloaded from jsci.khu.ac.ir on 2025-11-28 ]

N P U S 1 T JPRINEN aadald PR @L'aé sl (i yo 4l PATW]

375

370
1

365
1

Ceas (il

— \/Abasabad
/ R S
\

latitude
350 355 36.0
1 1 1

345
|

340
|

52 53 54 55 56 57

longitude

s xR g diag

Gl e ailmant b il Jae Lliiul ¢l 02 iy APEMG &S 0 iS4 L
Gl pasaddts A GRS Jhw QPEM 5 MCEMG Jie 5a 5e sty ) K01 L duslia o cilulas
8l (San e WL g oan b (Slaicin jy hlita) Gl saldiu) Cual (Sae 48 3 ) i ana bsald 4 gans
[VF] OISt 5 (s Allie Cilalgidiy 5 (S jee By el (iia (laicis )y Llsiul o 5S4
8 Gl G0 S b allie ol 3 Sl Gl el G (i slads aalia (S35 D) saldiad
G Gy Sh Al e GBS clidae ey 4S 2d saablie Cual Oagl G (ig) slads s25 A ae
Gl 8 Ly ol Al 5 Lo Solosan daad 4y s i 30 o e glaaiy ) S i jus 4S Gl (5 )5 0
@55 SGLM ladae Ll 5 K 48l 350 e sinse 51 abe (il 38 30 Cldae gl b
D A0 0 Jley algn a5 O alea Sl alss slam )5 e ol Olely s aaia ) saleidn
U byt ) sl 4 Oley (sl e (6l Jle i s @55 O3 US40 e LML il Jlayi 1) 58
Sl (s a3 adlie Gl 8k 6 A g 4y peala Jla )2 aS cadl 4ty )3 (G

S5 g A yad

Ssald ale i Clen 51 5 b Allie 3 sags o g Wl o3 ) 0l ki S dlae o yiaa () 5o ) o8 53

AU (13,08 e an 5 )8 o8Ny (b 5 i

@U.A

.

psle 4y cdiw Jo s o Sleis (slo_piio b liad 4i8lasani s isof (slacra 3 ol 603 32ana PN JPR IVEN I

Yeoo¥VY (\V“Y) ARIEA JL«.} ¢y e)Lu:.i Y o9 sGA)'J\)ia&fl\\d
AvY


https://jsci.khu.ac.ir/article-1-1658-en.html

[ Downloaded from jsci.khu.ac.ir on 2025-11-28 ]

R P U . T T JPRINTN 4alald PR tﬁh'aé sl (i yo 4l PATW]

. P. Diggle, J. A. Tawn, R. A. Moyeed, "Model-Based Geostatistics with Discussion", Journal of the

Royal Statistical Society. Series C. Applied Statistics, 47 (1998) 299-350.

. H. Baghishani, H. Rue, M. Mohammadzadeh," On a Hybrid Data Cloning Method and Its

Application in Generalized Linear Mixed Models", Statistics and Com- puting, 22 (2012) 613-597.

. H. Baghishani, H. Rue, M. Mohammadzadeh, "A Data Cloning Algorithm for Computing Maximum

Likelihood Estimates in Spatial Generalized Linear Mixed Models", Computational Statistics and

Data Analysis, 55 (2011) 1748-1759.

. NE Breslow, D. G Clayton, "Approximate Inference in Generalized Linear Mixed Models", Journal

of the American Statistical Association, 88 (1993) 9-25.

. J. Eidsvik, S. Martino, H. Rue, "Approximate Bayesian Inference in Spatial Generalized Linear

Mixed Models", Scandinavian Journal of Statistics, 36 (2009) 1-22.

. F. Hosseini, J. Eidsvik, M. Mohammadzadeh, "Approximate Bayesian Inference in Spatial GLMM

with Skew Normal Latent Variables", Computational Statistics and Data Analysis, 55 (2011)
1791-1806.

. F. Hosseini, M. Mohammadzadeh, "Bayesian Prediction for Spatial GLMM’s with Closed Skew

Normal Latent Variables", Australian & New Zealand Journal of Statistics, 54 (2012) 43-62.

. 0. Karimi, M. Mohammadzadeh, F. Hosseini, "Pairwise Likelihood in Spatial GLMM with Skew

Normal Latent Variables", Proceedings of 15th Conference of the International Association for

Mathematical Geology, Salzburg, Australia (2011).

10. K. Lange, "A Gradiant Algorithm Locally Equivalent to the EM Algorithm", Journal of Royal

Statistical Society, Series B. Methodological, 57 (1995) 425-437.

11. P. McCullagh, J. A. Nelder, Generalized Linear Models, Chapman and Hall, London(1989).
12. M. Mohammadzadeh, F. Hosseini, "Maximum-Likelihood Estimation for Spatial GLM Models

with Closed-Skew Normal Latent Variables", Procedia Environmental Scinences, 3 (2011) 63-68.

13. J. A. Nelder, R. W. M. Wedderburn, "Generalized Linear Models", Journal of the Royal Statistical

Society Series A, 135(1972) 370-384.

V¢, C. Varin, G. Host, O. Skare, " Pairwise Likelihood Inference in Spatial Generalized Linear Mixed

Models", Computational Statistics and Data Analysis, 49 (2005) 1173-1191.

15. H. Zhang, H. "On Estimation and Prediction for Spatial Generalized Linear Mixed Models",

Biometrics, 58 (2002) 129-136.


https://jsci.khu.ac.ir/article-1-1658-en.html
http://www.tcpdf.org

