2305 )l 0 3Ll by (s 3iddab D & 53 il 33

w
-

S 5 i i) S350 WS Ju9
MNOL S L A

T LT e Lisgre s o ooljoesa Sl
5 Ol ol K olKal 5 35 00 )3 g e codlul o)1 olKsls” gz, axly «codhl ol olKzils |
@L‘>) A.‘.Q..:;).:.»d s.,’.:.))i‘ oli.&}‘br

oS>
99,0 & pamio glhad mlgi jl (omae GBASD S 5 By yro gy 99 plgredr o s LIS § (ko (Kiod 5 500 slaghs,

adlio (ymsl o AT (o0 ddgi ke (1 RK0d b (9 BASd 45 (00 55 ooliiunl (lojed i ygods sy SLaSnls ijg0l (515 (S glike s
0995 99 o Slaoguad oy oS g0 () SIS b Ao )3 1, LT hmd 9 g8 bl 5 j950 1) b3 99 ol iz sla S
e ot gy 51 45 (59765 4y 1510 (o 4y G oo il g gl (o T LT AT 01> LS A b dw i 50
Sl lodml adlio () 5o .ol abls 065 il by 5 Sy 2 Jlesolay 0,5 (2 1hb b9 90 B Cade b (T Jold
w03y e 2l (o (Swod 5 m50b i) (508 yel)ly CalilB (g (n] 53 peles S oledudiny 95 99 (il (WS S ¥
o=y 2l g olml il lggSmpuils slam bl 03195 53 1) (sladute JOl 35l o0 HOB 1) gy (2l 4 couds 639381 oo pus LS
Smmnd (5 5O g Lo s LWST &y Wby b suinain g oy 0995] Ve Wiz )0 o Sl (a5 55 by 00
SWing S 5 g8 bl L b conds Sledions (oS 57 (5593 45 Consl 0313 (5l U s o3T g5 -Cansl 48,5 115 dams o 0 550 (o

85 1331 LT 4 S (slalimdo B jobey 1) (2 atmilys Al sasg

oy LWS g o (Sosirod (55500 omas GLAASLD S )7 ((gudy il :gudS” (455l
Ol Sglita 5 g S0l gl ite lapiy oS doddo — )
(Islam et al., aJleo ° .b)_f o)u}‘ é‘).afbl; Gl.ad.cgw 6‘)—’ g_:,—“zj) (Rokach, 2010[7) . Lsu S B ujﬁ

5ol lbasgazme (33,5 Sglite a5 o o,Lal 2008b)
A_Jﬁ.’ )b oéLﬂw‘ \))9_40 él_wwj) 3_._0., )| 44[.’ LSLQC\S.HA

pemaFan gl 5 i Pl o 2L s
SIS 1 cdiged Dgdome dlasl 0929 b (sloduzen Pluwe > o

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

WS (g0 Jos pphe b (Shmot b (l0aSd Ly Sl L albaros b YU ol b la S5
A 45 pmae SladSh oSS Uty 9 Ghaemi et al., 2010; Ebrahimpour et al., 2011; ) o
Hisl v 5 o8 5 e Dy | 4l slaasl Lol ey 48 5l S 5 sla g, (Rokach, 2010a
C)‘BLD.’I.A LS)"SQL—." le_ad_cgm él-‘?u‘ oJ._s‘ )‘ g MO 0 e LL’ QSLQ s L}")}‘J “ 5.) suslood g
3 0TSl gy S el e gty 8 Sl e g S Cand Y 5

e S . . ¥ : !
2 s sbeaghy) plsean anly glao 5 LS iie St b sloaSis oo a5 ol ag Sbe;
(Slojmy b alss 65 San b lavnai o5 5 S ot Sloml (gl ikt (glo gyl A5l Sezg
' Bagging Ol 34 el o0 sty anly slaaSd s (e
jBoosti.ng . - oolaiwl ¢ Bolai & jgoay adsl 250159 4 g8 oo alox
Negative Correlation Learning 3o S egliie (gl il Ly L naSes ;|

* Mixture of Experts
12 aba ¥ o ks e Jl


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

o3l Lo o255 oS 5 sl lisebdl jlne 5 (e
oo iy 1y 8 gy Cendlys gl (oolgiig g, 035 o
sl Casdas Lol @y Cod (6 VL ]85 axiliS
Islam et al, )aJlis 5 2,LSen 5 adcl
Sl )0 ) (e (Ko (505010 ) «2008a
Alginim 9 933,5 3)l5 (03, S aneS 5 (Susi slas,
9 g Ll o g, ol ) ey sge 1) sl S
meond giluosly (ovae SldSd S5 S LB
=2 5l sl g Jalie s 50ls Sl ogdle o5 50k
Fsloslo 02,5 g (Jusli (P9, 90 53 aily slaasis
Obes v 65500 4 f8 al slaasis 550k wnl )
RUVW PP N S E - SORE CSHUON SV S0)
Ko § 7253l s 50 sla Sy @sldl 5o
Ligh g bt Ll 5 oy |y Al sloo o3 LIS 5 e
4 ol 5l mles S (asete S0aSy b anylio o | ]
A RSy oS g, 99 (il s g 38 LLES
o Ty 50,5 gex LI 45 054 o0 ke (Mg it o0
Slgi e geime (oS ey S Bl 53 ) 99 0
(i ol o b S L 0gh LI Ssne wrse
loo s LW sla g, o S oS5 sln slow
b9y S pled S Al (hie (Sren 50k 5 aly
ol (bt (Kiad 55753k 5 oolitnl b golering
o g it ooy BB (g 50 (55luplate la el )y

el a8l dgg g, o) ‘sil)ls iy ol

9 Wo s LYW sl gy » ($y90 Y

5oL g anl lae s EWST sla g, «sidu opl )0
SaSiis oS 5 gy 90 (nl o Sy 9 e (Swon
g8 90 (maS

by gloo pus LSS Z)-Y
SWVlis 3 i) es 5 S oy bno s LMS Jow
a=les WYL ) o0 8, (acobs et al., 1991)
w5 5 sblas )l plgeas esliul gl alise glas
i cpl po el 485 )18 gail 3,50 rae sloaSd
3l slitee (2o jo oo, (g5l Jors a5 00l o) La

4 Islam
* Jacobs

Sy gl plajes Sygoan | anl slaasil
&9 S b (Rl 9 oS slaS slagty, S o
sl oo s 5l S s S0l acgene Sl L)
Llsd asly sloaSes gl 1) slite sloacgomme br po
LIS 5 (e (Kian 550l slabs, S oo
Lol (slojg slhas @l (655,54 b 4y sloo o
) St slaced 5550k & (ped &gt | by
Ly .Rokach, 2010b)aisS o sl i (5,531, dcgarne
0955 « 5,590 sladacgame ;o Dglas sloul ogo 4y Az
st sl e, | p93 09,5 9 e Lo, |y Ul
E9- 90 =l &S glaol lael oo 650k (glad s
eSe 3 )lgs (pan ;5 g alite and g g8 Ll (S,
Loty crl oS (Sig U wlatals (onn Glindion i)l
=)l 89)lsme AT lS paz (oS e S 0
A Jlgs g0 delsl jo Slaas
@l_m.).i\ Waterhouse, 1997) dlas o ‘wsﬁﬁ‘s
94zl slao, S LUWST (b9, 99 sla Sy w5 5 sl
)l g, 99 LS 5 o) sl 03,5 Al (i Ay,
S5 6rS Saa Ll oy, 90 0 hes L L 25
Slyeany Jol o) oS 8, by (6,500 b, 5l 2le
Ol 53 ) (o) BB oo LIS (g 2 (5352
Sl S ) e Sl e Sl 5l Ay
ot o0liul lao 15 LS &y glaaSd a3 _aocags

ol 1y s (GLad ¢ o985 g, 4 glowl 5]
WS (oo Sy e Jo 50 4l slaasid co Ll
Ayl ooz sl 1) Lad e 5520 ) 55 o0
S5y oS Blad Lao s LI ST 40 slaases
poo Bl WS o 03,50 ) 39y T 5L 950 3l Slone
SPeol o e oud asll (s gy i 350k Olyeny
SLaaSd (29,5 oS 5 slp (el B8 by )
Ll 00 oolaiwl (o9l Yoy, AL
Avnimelech and Intrator, )V)_';IJ,;_AI 3 Y@Lo.:_‘»ﬂ
|, Waterhouse, 1997) jus,ils LS slaoas) (1999
L) smas GleaSid oS 5 Gl plee Su 9 IS
5 4k gloo o3 LS () 59 sla iy aead )2
g s bl ol sl Alie ;o 00,5 sleainn Sugdd oy,
ol 03 gy SIS b dglie 50 g 98 ol hrd
3l stbas wimes Ladl o3 lahs) o5t St 50
Bl Al jlas ws 5 &l peas glaSl oS

" Waterhouse
2 Avnimelech
3 Intrator

1 sale ¥ 5yl 1PAL JLs


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

O 39 gaezs Hl 0 Saiawl by (s 3isddisb ()l F 53 il 3

w

wrac asub a5 calise glayhy) )i3e sl

N

«

&

L oomloe a5t 13 sl o ol () &5 00300 9
DS o0 Dype 0 a2 e Sl
5 Al sla Tyl (slao s LS Jua
S S e oo S 5 slagby, pl 5l T a8
Lo 05s slas oS 8l ) ) el
3 el Wlns Galisin slalid 5,0 Ll 5o sl
s oy (slid caslé 5 s Jool (sliss 2 Jos 0]
3 S90S W0y (o ool slad o solass 4
(sras SaSil oS 5 08 slagty) B oo
S oo gz oS 5 gl slag s oo sl 4
= AS Cewl ool alsl oS ) pes 4 (2uiles ASILS
alite (2ly )3 Leoy s (Jowe (52 5 (6999 e
) asl slaaSrs oS 5 Lige slagys s las
.Masoudnia and Ebrahimpour, 2012) 355 yaed
adiSee Sliiod )3 Ay, onl vt Sl Sy orl e
Masoudnia et al., 2010; Ubeyli, 2009) ;yisle (5 ,.50b
Ebrahimpour et al., ) 3 il sla g, ;0 =5 g
a8 5 ) 84356 0,00 b 2011; Ubeylietal., 2010

nn]

‘sé.;& M ‘S)Jéli —Y—Y
(s GLoaSd oS 5 alide slaghy) 0 Jsere jsba
8 il 3550 o ) S & jp0n il slaass
loased bL3,l olads b gy cnl colee 5l (S0 055 o
el 50 T e o il Gle ) 5 w0l
o L 6550 &jg0n allie o 50 anlyss T b 258 0o
S 5,8

Liu and Yao, 19994, b) slaallis ,5 'L o 5
Of 2 a8 0508 By |y ite (Ko 6550k s,
4 N0 6,8 by lojed &gy peas slaaSl
L aslas bl 5 6, Ken ol 3l o0 allis o
SO o glas &b e Sadd sl &l o SLL
A slas b5 (g, (o) 5o ol sl Cawsdy Ll
EfZE(Of—J/) +AE )

o ol At (aBly gy oS Sany 5 O aS

' Liu and Yao

12 aba ¥ o ks e Jl

czrge gl oo S555Us8 T8l oy 5 alls gliad
=) Gl o oh aalys oS 5 e oS 05
=Sy sl e sl &b e dlie ol s el
Sy Jlexol slie p a5 S (o0 (Brme (oras slaaSd
WS Lagwss ) (oS 5 o 0 opllae (255 sy

S oo

E:—longj exp(—%(y—Oj_)z) ")
i

Q‘ e JLas é‘fb U"‘ .))SLQC 55"-’ [Cadbd Ls‘ﬂ

Sl 00l oy lnTl' 8y Cnd

1 2 )
exp| —(y—0.
SE g ¢ p( 2(}’ ,) j

j (y—O[)

- 1
%0 D8 GXP(—z (y-0)

2 03 el g slhad b gt (ol
QT &l gl sl 5 (9o sl @U aslie 0y
J=8 0 lss 4 i Uaz U o) jliel 0,5 0 D50
o=l olade oS Sl 02 5o (59 Ml Sl (om 1S 0979
99 O_i‘w‘ MLM).\N).\}QTW@I)Kb%)@
72 ilmde cge @ LS )3 pow sl & (S
o=l ed oo (i0g>  solaiS| slad i sgaze j5 6
P93 9 J3l bl alss (alles (0,58, by b e &b
b sleo s BT Jos )3 5% 2L wzse
Jacobs et al., 1991 )>g% oo
JS e ooy (6Lad e 5 iy B2 (3l Joe sl
SeSol anl g s 5o molee 80 ol ol 48,8
@ lizee >lgi o0 ac A5 ;o 5 s i s>
Lol e & ol 531 b i g 0ad 3j9al | allics
Ol ...\;5‘5.0 s QT L;)‘Ladlx.o 8925 4O 0> 1B (439
L aS cl ggouiay (milie AL (459 2Nl 5 (6 50k
Ol 550l i lp Loy WS Ja o8
s o sialid) Joe onl o 1y Ales slad sl
=55 sl oml il S st 03 2 oS (J)gon
1y alls (slad omibe A0d o5 o2l 4 5l Lo pnsS

Ol @l o0l Bl slab o coaniy ) 0505 50 5 oo


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

olid Brown and Wyatt, 2003) 4w o 4ol o

Fino Glad o |y i (Kisan (6,500 g, a5 oo

a5 3] Sl 4 T pleal &g ) (ol 89 5 o

S St (6595 @l Gt Sl e Dlyea el

aS Sl SLSL BB cay o ol Sl el 2 idae o Sl

A= slad m e (oSl Sl eSS lad m e (Sl
sl fioS laebl 4 oS 5 AL sl

2 2
(Oens _)7)2 :zgl(OJ —)7) _Zgl(OJ _Oem) (a)
J J

V‘—:S)-’ Oens 3 ﬁ‘i A o g ‘d"i‘) u" 2% oS
A gi plagal an o Coul anly a3 i
@S = (Kiod Oliee 2536 8920 (sl (Slad 5 w2y
g anly oS5 IS sllas ol S e @l oS 5
M0 Sl J3) &)lee S oo aian Jis ©)le
aS 290 O)le Cuwl 0S5 i wl oaSl gl
L sLatSt LS e wa saeal oled Sl
JUCHRPC NI AP NIC TR e
L aao o |, oSl Q;J}\, TIPSR SN YRR WP VPN
sl o)le U anslio jo (Sonr o)le b Olyee
o=l Ol 005150 U8 S 0g S baoni S0l
95 Oyl e ile 5o aeS Jolsy bl 4y e ‘).“..,L,
230 Dldl )3 Sike 93 (nl e 3P etee D)l
P a8 O Ol g Masl jo L moa s, Fob oS 5
M PNEPRVTRRIER (1K 4

A 90 Lo L)) (Hansen, 2000) il o
5 oblosS—omilaly — b &g (o s i
sloagise b couls o 5l apos i slaion o5
O S5 obe a3 99 (e BLI)) Gl )l )3 g &5
4 ST a8 ls 5o anaS Jolas sl a5 ol
o)l il e (5ls5 5o Jslee ol slxl
esle el nl (3l (Shel dome

‘S{Léoﬂ.& LIS o0l iyl o9,y -V

LM 3l gy le Sig loctl jo asu ol )0
chie (Sod 500 by, b aslie o 4l slao s

duls odd ), 3ol aS weu) (SKiwon doy >

, ity
B :_(Oi _5) ®

sl a3y s (eSS g5 eSile O 4o

ol g iie (Sion 5250k by, IS 25k
ol o 03ls Ligles (V JSC5) 10 5950w (sllas ails

I

1..-1..".-,#-
-

-
m

A o 53 (o (Simod 6 3L (g, (IS b () JSB)
ol oud 0315 (g lod JSUb 53 a5 55bsled (g (2l 650k
Shsad (553 o329 515 @ 5 ookl b agly slaaSai

iy o0 5158 3gel 0390 Glojed jsbay i
Oyl S Gleean Gl |, P o)l
S A 5 slhs o aF o5 i glupline
Lo Le b ol 608 LS4 el sas Ll
28 e Jobss sboml 6l (og e S o]y 3luplais
o) it wgamma " il 39 aile g ol 3l
e Loy, (Sivon jlaie dslo sl ©)lie
e g odd e ool Sen anlb )0 a5 end b S
Slprelb d o ps 09l ite (Sion b plaasd
Sy @l blie 5o (Kraos Sjbe 23l e oulas
& G e SOl & Ol ol i b o ool (o
50 i S0y (Ko Aoy > O)le g Ban glas
omad D le w0l Bl jao (g o ol aS LK
3 e D90 4 (o5 5 e SLRASD g 00l Bl
Oles (Siad 9 BL )| Glie it oo (9l R0
5SS JB e ©jpon b cu s lake b 4l slaasis
) S s Al LSl a2 2 Cnl o
i il gloaizr b lbiwnd Sy b oS oo Gigds
L Ll 6)lSan 5o s oS Joe g 433,5 oby |, alliss
e |yl (6lad S Wilgty (oS 3 s 50050

Liu and Yao, 1999b) s»s g

* Ambiguity
* Accuracy-Diversity Tradeoff

1 . .
Regularization Term

2y . .
Bias-Variance-Covariance Tradeoff

1 sale ¥ 5yl 1PAL JLs

g

A

»


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

O 39 gaezs Hl 0 Saiawl by (s 3isddisb ()l F 53 il 3

w

wrac asub a5 calise glayhy) )i3e sl

W

«

e

72 S Ol ) oS oS 5 slas &5 sy
AGb el (60459 o sl 0y

S5 Sl o2 55 8 55 o ololen
uu)g_ai — ‘JB‘ £y 50 R PR J.:Lu GLal £y 90
S odd ;S5 ple S 55 p Bb gl prac glaaSs
(s5lopbine syl pedats (sl Sl o5 1) LS Jad
LM 215l 6 p51LS gova i Sian (5,500
i (6 S0l (6,5 aS e L8 Al glro s
S s5lpkiie ojle o5 05 o0 (26 Ll I it
=S5 P e il (e e ge (R (nl o eud a5
5 oblssS =l sl O3l 5o age Sl &
LYl oS Jlo o 0093 oo yigs puesd Sl asxl o
(Liv and ol g3lwpliie &yle ] 386 4l sloo >
Al asl glee i LMW (K0 B,k 51 . Yao, 1999a)
95 w5 P Slp SLE (ohs) hlo S 5 pg0 <52
{(Kuncheva, 2004) sl o oy

LS sy 99 b Tig won 3l &5 sebles
ol et 50080 b dslie ;0 SO, D g dins
)_14;4_: o.)._‘:.‘ O_s‘ \sl—M.ﬂ = ...X_i)‘é ‘SLo.in ‘SLQ‘;}.&B g
S oS Pk (oreizme el puilety 5145 Sy o0
i ol 0Bl () 93 2 St Lo Sy Juld
a_ols sg baas JSid gl 4 cod s e 218
G09) oS 29 &S sel sl g g (w0 ok
0 aS Cowload d_il)‘ 6‘0».\_“: oo Sgup ‘5,.:5)4
g Loops LW saly sla ) Cuse la Sy oS 3
PP SO COWOY Jy-JUC S

) i a5 0l (39381 Y-
Lﬁoﬁﬁ bMo‘wg)
i (6,500 5 sl glao, > LM S sl i,

sbaul g 50l sl (blisee gllas ales 5l b
A—MSLfA céLﬂ.«_..)l 4—7l4 du&"" L:)LS" QSM M

L eloo, s 5 sl gloo, s LY sl bs, 4z )5

Syl Ghsy il Lal oS oo wlgi Ghie (Ko

9 e ekl sl (S5 el Gl e (Sen

aS ol Gl s GellesS =il le- bl Gle e

LMesl by an ) (e (Ko 5 50l Gl

e (5553l (S8 el enliie b leo s
19 el ¥ 55k WAL L

ot S b aglie ;5 il 038 5 hed Ll g (o)
Smmo (6 250 5 4l sloo S LIS i) 59 2
sl bl oS sla Sy sle st 9 3,10 2579 (Siie
S e S B 3 ) 90 onl Sl Sy S S
bl sl i,y el blas Laas i wlgl Conl xS goions
ol slis s am il oS licias bl i
S5k 3,5 aBlal w5 5 gy e nl 53 o]
LW sy sbaSis 03, Seer lp 4l ooy
odd olpi iy hie (Kiod 5,500 5 4l glro

|

Ood g s bl dug o —)-Y
Lzl slaig) sba iy in b B ol 5o
DL dglio ay o e Kot ¢ 5ol 5 asly (sloo s
5 3y el K0S b dslie jo oyl gl g cans
D aale (s B9y 99 Cpl S e la Sy da)
Sygmo du |y anly as loaSd oS 5 b 90 2
Olos ailraiz ()5 g bl )l b sunl)f )0 5 olojen
W 53 b LB 5 a8 jebolen oo o Lijge] oo s
a5 25l ala T s b 93 ol B 5 glite s
(5,5 L ﬁiﬁ S5 sl B 50 o ps g o e
Soyamel | Al slad I —ilisee slaacs b lalad
S algny foommeyd (oS 5 i 45 (55054 0y
sl mles (Ko Oole 408 gl | alless (gl
e b 095 o0 9o a5 NI (pla Sy b9, 99 Cnl
Gl mae sloaSis oo s o allis iad slab
(Islam et al., 2008a) sl 7.

7 elogld ) 99 Gl dezialed cul LS 5
ol gloe s LS glags i 5 (S i)l w2 b
2 Ol 0b an pamie (B9; 500 alie (oS 5 sl b,
95 3wk slao S DU sy (29,5 S5
oslaiwl Lao 5 9 S S Sl e pSol e
S 5 Ol il o L L s jlo 1) codilB ol aS S oo
5 by O g0 el Lilise slalady; o al sbass
S 5 0)s Dogets |y oS (2955 (699)5 >
@l Lo, LS Juse o omiloe gaSess S
WS o S 0y eilee el |, oS g5


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

.hll [ -
l'.
i @ 1 0%
L L]
i @ ‘

fa

A yeoan atilogs g, 5o (mile AL

llas &b a5 Slds (nl b S oo Joe (S ) alie

s 5 (slas @l 9 4 @5 b o omilee 80
2

EG,MNCE = _(hwcg - Og) Y

SV gl gd o somlice alaly jo aS el Lo

@L‘{ C’)LA bl ol Oglaie  oolee 4000 LS Laslg ) L

G J3 At 35 (ol A0S (6 nS0b (uiled s
oybge b b5 Ll

T
Awyg =1, (thaE —Og)(Og(l—Og))O,g am

AM) hg = 77gW .\Y*Ng (hAMNCE - Og )

©,(1-0,)0, (1-0,)x,

O

Loo s LIS aline 15 pltn 200 797
g g0 dmle Jod ddal) Gk jlo0y55 uSShe Oy g0
N
O, = zo./gj ()
=

3 e 2, 5en b oo s LS g, Jlisle
2 bl B0 5 Leo 5 lojed (5 S0l w55l
O PRI K u‘lal.u Y(J&m)

| L :
.-’JFE S\ s l’.'lr|

=
&)
i -
&
=]

B 1 é

L lwo s bS5 550k o2 98 (S slod 1(Y JSCE)
SlpaSems Glojeh (5550 8570 S glod o (Stumred
58 00l Mol slhs xolg 1 eslawl b il &S0 g 0 o
AT 33 S 30 0y GBAS ] o0 0010 i bed S
Jo st o g Lad pndii 4 miloo A0 (680 b (05,
Iy oS0l oy | AP; 00 adlo! I S yiolyly 05300 33, 50 Alliano
0 =3 SLpaSd Gl (Ao (Fuwnod Gl b WS (0 pal 59

S odld dgy dd O g0

qwlos,S adlsl by sleo s LIS gl &by Iy shie
B siluphioe O)le Glyieas a5 Py S 2l
sl égl_’:‘ g 04 035}_é| cL_:L GLQ"’)?} LY sl
ol 00)51 J_:b ‘b%‘j) 5o La:c)?} LY J\.Lc PR C}L@‘

N awn]
E=—10g2gj(—%<y_0j)2+1ij *)
=l
r,=~(0,-0) "

G50l oy ailes oad adlal J S o le
Jolss U5 s e il 8 1y LSl oyl e piie (oSnrad
5 3oml o)y = ol Lk 03l 5o a4t
S5ty anly slao i LIS by, st olild aseiys
LU asblbsgn b9y (S o=l Jddan oS
L loo, > LY S s, ol as 1) sais &8l slao
PO PRSK P S KC N TR EORE COONS

A CEDWON S I - VSEE £y S P L= B
Y S0 L aYaiz gy n 80D S0 0pS o (e
Gl s 05,8 Bl b ol snds a2, L s aske
L =l pRem sl )0 Loy 5 (59 2dlal (lsd v
saal 3 algy po Tl Uil ey o580l ) solizu
1o
)

1 3
g, exp((y -0,)" + API.)
h _ 2

MNCE, i

< 1
Zgj exp[—2(y - Oj)2 + lej

J=1

Aw =R, W )T [(y -0, )— ) SIO)’ } )

1

©,1-0,)0, 1-0,)x,

op; .
AM; Y. = nehMNCE,i |:(y _Oi )_ £j| (\ )
(0,(1-0,)0,,
oF, =—z(1—Lj(0i—5) o)
00, N

Qi « IS el oy A g Sob 55 7 oS
i yShee Josl ) acn (oboe 5h 9,5 el
ez 2 5 oleny &Y Slagyjs oS S Wy 9 Wh a5
LY 9,5 O oy ool O] sl 0,5 sloaSss
ool 4L sloasls ise

! Mixture of Negatively Correlated Experts
? Back-Propagation

1 sale ¥ 5yl 1PAL JLs


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

O 39 gaezs Hl 0 Saiawl by (s 3isddisb ()l F 53 il 3

w

wrac asub a5 calise glayhy) )i3e sl

J= 50 oy 930 Slabyy (bS lagilesl )

8 S e )8 alie 5 (y3e5] 9550 gaaR Dl il
5ol 5 (=Ko a8 ma s Lialal jo as Jb> o
LS g bie ) K Ly Lo, LS g,
)9 (e 9 O )y M 315 a0l slae >
LY 5,500 T8 GialesT ol o wlosls J13 o)
§ iie o, Sen U Lo, 5 LS o aly slo 5
o995 = ouib ylg- bl sl e y5lgs By Hlaialais
oo >k jelite p 3 ioles] el ead o)y
)—’u—mgs")i"“ﬁl‘gs’l'm")"} Ly 6)3).);,\1.{:[3‘&.“4‘
bl 5,50k (slalene Blod 511, aly sloo 5 Lodls ]

oye3l s elly --F
Sl Ao 090 Glalajl ey b talos plos 5o
e Y So b Vi g9ty aSed mhy 5l oS S
U b2 )y sl 9o Gialej] o iloss JSas
dowlie 3,50 Slabs) @S 2 (oS5 i 85I
9 g s Jold (gt Sloojll b (oS 5 slapitans
Y 0 Layg, e olasd asloads 004l 4l 400 Can
94, L o )55 @iy dbaales] pled (sl (e
049y bl i S 5 Slats, des (6550l o 5l
Lo, LS la g, yo S oo IS Uas Lic| e
S5 g e (i Ken L olse s NSl
(Bl AS b e (Sieos (6550 g, (slaass
SrSols g5 pobiie L i 5 4 (milie 400 5 oy
& mS e )8 sl 9,54 Mg 0.05 5 e=0.1
0 e (Khed 253k by, il sleased 5500
5ol slo by, sl el o 418,F )15 10 0.1l
N ize o) Ran b glmopis LS 5 hie (Sican
S o L 25 S sl b aige sl (lsiea

L sloo s LIS S, 6050k a9l &L

W18 S0 50 (S s slR0 15 e (Ko
Ol 3l dis 5 e (oL i 4y (18, 550k
e (55 Ol silede b (s 8b 510 5 0
sl b Gl ddl (580l o @B b oy sloaSls
A T8 ol S e e | oo s oo (slisd gannis
lali 5 50 oo ys (giluilxe 4 2o 0B, (50l
Cpiora Do so )0 3 Slhgen Jlizlay aS e
o b 2l o (i (Saron J 8 )l o S Bl
e e Kona Jaia L5 A5 e K
O3S Bl (izpe oS welas Collas 920 4 1) o5
i dy o e i o bt (Svan 18 2l
o l) Leoys le (i (Kiuon jlade b oS o0 SaS
s 0313 gy M aS sboiylen S eelais Lgllao 5
Sl 4y e oyd (lee (Kod (liee enlin oo
ot il lgaS = il o bl (13l ) Aigeand Jolss
sboosls sl an (o5 5 s e SebB el ol a5

a3 Gl oo

ool gl - f
a3l gy @hlS ey p sl elagilejl (isu cnl 5o
Ga‘)lj ‘_:,-i*—"“-"j ‘J3| uwl_aj 5o RO I ial:;u‘ 03
S el i ol Sea b olao s BMST G,
‘5{\)1_7 dlie gl £90 wL,oj Ll 00 3T AP;
J=lie o pie ) Kan Ly oloo, > LM 51 g,
S (5550l 5 oy LIS AL oS )5 slagis,
gl.(bu.)j) ‘53‘|)l_§ é‘)_;o)‘d._a‘ LS‘)—’ R P ial:;u‘ ‘59...,0
O3] slaodls asgasma 5| sanail adly Al iz
sloosls acgozme sla g el ol 48,5 |15 4, UCI
4o jsboas (1 Jguz) 50 ealitusl 8 )50 (saiails 503
s 0l )Sb

Gaib Lo 903l Godls acgasee Lol cledbl () Jgus

awd dlaxi (Sig jlop ax

[oo V] o5k calises olie o0yl b Uas 5 ypesl dl 3
°) PRSI S 3 055! RS v A AF-f algT
dcgazme sllan (20 SO lapl S Lo U oo )
. 2 ¥ $EY0 | T sloylanlo i glai
S5 ) eslaiwl b gl Gl g denloes oriw L] -
B \ \# ) -4y O™, d ‘a@ﬂ
W) odd (6T oW K0 b« gt K (g 00,0 2b5)] s Ve Y\ F T o8
B Hyban At i a edldacgerme oS (s & ¥ VA a8 2l s Loy
b S Ladegome ) o) 51 S0 y2 g ol (g9lne 1
- . LY K Phoneme
. Aol i Sl gl asseme Dlste 2 ggellite Tmages
"‘C ? Pen Digit
¢ Validation Set * Glass
7 Test Set > Vehicle

12 aba ¥ o ks e Jl

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

9y o b e bl o )LAl LS )0 a5 sblen

(Simmets Syle 15U e 0 L G aas g ol
SSUS 5 8 Lo e oilgs 5o 1) angpand Jolss
o= ol 5o dS aes e lid loges 90 2 i8S ol
Gl Bl b e Ko b oo LS g, gl
o=l S e o RT3l e g 00 )5 o S A lae
ol Ml 523 jloges cnl o pllad yoais W) (i
o Lo logai 10 a5 jsbylen 020 o lis ], He53k
9 4l Jlog gunail slaallus 3,90 ;0 Lo 35, ool
9 A=0.8 ﬁbu.n 90 e A g il ‘au)l Qa_._'?b...s
Ll odmy gapai b glas 5 Pl 4 A=1.2
I L sl o0 oalive poai 0 &5 jobples Guizea
ol o aS el ools &5 s onl & allase ol S o
bz &, alS o 55 505 sl by, A S

S ) Swor Oyl 5 gt sl slhanaal

Simrod b o s LIS g, -F-F
b gl hg) b amlio jo i

PSP CONION-N) P P YU 2 Y E=l PN W DS I I
il oo, LYs alax i g3 s35le & b sy, b
L 5 5 lapis Gljla he (Sion 60500 4
3y ool g3l Ulas iy o Al 8,3 80
Fably dite oelas sl Sl €85 )15 anlie 5 o)
LM 2l g e (Ko 5 S0l Lo by, 0 A
830 o h el polie (tin (Ko L oloo >
5 48,5 )18 Ggeil 9)5e (bl asgezme (55, [0:0.1:2]
Gl &5 gl ol U el o Sl gy i
od=d (ST Jgaz )0 dmalie )9 (o5 5 slahs)
bl o tteSt (gLl (yg03] (g, cgmy e 50

oolawl 5,50 YU Jodm 15 edal ooy slbs slag 5
Lo wgi sanl Cusots gl 75 LT aiS s b asd S5 108
L oawlio o bie =, Kea L oo s LS i,
Gé.l.n M é};blﬂ 9 cbl; ‘SLQO}O Ja)lol dlkwj)
L o 3.5 gy 205 55 6 5oy (5Ll Bl )
TAD 52, BLsd L (s el el ol Golil s
Lalsl &las 5245« ialeyT 3,50 (gl Jluwe plos o
LY 3] g, Ay Comnd (glakisde 46 g by |, Ut
Laly] gamaid lae jo cul ools ial3l &l sloo 5

Emar Rale

Error Rate

S b ol GSlee bl (S Al
Jod slaialesl Gllamde 5 Slawlsss cpl LU 040

| 00l lnlzd‘

bYs gy LS ko pialyl y5G-Y-F

e I e
(Sto b oloop3 LIS oy, oL Gilesl ol 5o
sl e polis slla aly A0S mhy [l lo b hie
g a i Pluws sloooly dcgame (gondinb o A JuS
sl 4B )T 1,8 aajl 0)50 diigicins pB )l aisuis
L io 5N [0:0.2:2] o5k o A JyuS sall i b
P9y s F 5 s g o (0 90 sLapl b g
Siles (7 JSC2) 5o bt Smon b oloo 5 XS

ol 00 00l

20+ |
18t {
18} i
"0 02 04 06 08 1 12 14 16 18 2
A
a(y
14"" L T — T " b AR ALELELEE LLLELIEE ELEL
12 I
10
8
i
L] .
a4l i i i i i i i
0 02 04 OB 0B 1 12 14 186 18 2
A
b

LY Yogy slas ¢ 5 (Soimly (s loges (V' i)
P e Fak (I8 el 4 i (Sunod b oo o5
9 albgicews pl,l anduld lresld asgozxo uiainb bluw
Gl o 0015 HLiG bya s loged jo cud i @ addi il

1 sale ¥ 5yl 1PAL JLs

«—


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

% = —-=:-3 Experts
.% - _..--‘.\. 6 Experts
- ~ —_—
'U Fe " 7 Experts
Y 19+ .
oy 3
L) €
E 18
3 fin]
ﬂ' 17 ‘I
;D_ N(I'.‘L ME MN‘CE
= a(f
18
H == -3 Expens
j =~ 5 Experls
1 17 | =7 Expens
o
'_‘\ & 16}
9. b
&
. w 15
g\} 14
‘\‘b 13 NCL ME MMCE
% b (F
- =-+=:-3 Experls
30\3\ A i 5 Experis
’\ ——T7 Experts |
N
o\ 32
% ®
e M
k| 5
[0 u 30
. 29
: 28 I
=;\ NCL ME MNCE
\T ¢ (f
) = Expsfls.
= 7 o + -5 Experls
. & =7 Experls |
3 "
(D =
Te
g
i .
5L
MNCL ME MNCE
22
—=— -3 Experts
5 Experts
21 —— 7 Experts
[
220
s
I
19
18 -
1
NCL ME PMNCE

e (f
@l P b (oo s YS! slbas &5 sbaloges :(F JSb)
S50l g Al glre s LU sla g, b s lio jo (Ao
T 23 o i g gle Il 58 o o (oo
robas alg] guisaid slaallus i s Jgoio Alune
29La 58 Al Jlwg g alincd (g gicamsd pl8 )l glo lgalo
] 00 0313 yins Lo d-a

12 aba ¥ o ks e Jl

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

5l clo s LS b dglin 4o o a5l,] g, 4z S
o 2alS ol e Ll el 4 ils (g iaS gllas
LS coud &1l ba ) slbas & 5 dusliie :(Y Jguz)

b Glahy) b amalio )0 (i (Swuoa b (2 loo s
gl g s LY Jalis 095 503 jlus

L (Sisod (6 350 g

gs’L‘b")"} L
e (Siwen

A8 o, 5Bl Ly g lal gl ol olo! 2
e (= Sen b aleo o DS (B o6 iy el
h @S (e (Kiarod (52500 gy Ly amnlie o
Sz o303l 9y5m0 Bl dan o (slalixdle LB j5boa,
ol 005 38l A gis a5l a5 algl o
by halS guabl gllas az 51 50 allecs 95 () o
g s 6 el ygeg] ol Blod ) zals el el cos,S
el 0345

8925 sy 2t Sl el g S o
Slapins Gilide ool lila oy, 3 Shas
90 ¥ Jolt ilisee clo s shilas canolio 590 (oS
323l 9590 otk (ygail Ao iy o Al 0,5 ¥
oS 5 s 3] il 0 S Bl |y lazs )3
Lo by S danlio 0 40l slao, 5 sloiss gl
D9y s 75 plondl (65 ilaie dnlie il oo
Slagis; b amlia o i 2l Kon b (oloo 5 LIS
Fmarod (55500 5 e 2l Kon b (ol o5 LIS
Ul Thm 50 (S Y e BliBe slaojlal jo saie
) o o0ls inles b (gl logai o (st


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

A goz a5 5 lad a4y u:‘i’l':‘“’(s'-ﬂ"’ x5 lode
1398 o8 duwlre Je.5 dal; gl sl YL O le

\X\ 1
IMSE =

ws (xz’n) y ) (Y\)

II]

J_MJ#:_;J Gilies glacs)Le i Wi, Ls
LYW sla gy ol ail)d )0 oni gLl
Plaak gleo, s LSl b ol Sea b sloo s
323l 8590 @l o2, S 2 g 5 e S

5lossle b ol 53 (e

f(x)=1—13{10 sin(7zx,x,) +20 (x3 —%j +10x, +5x5}—1 Y)

o5ls ;o A 2 polie ASX = [X1 Xy X3 X4 X5 | a5
S o e [01] B 5o 55 &b 75,5 ko 5[0,1]

Pl i alin Lioleyl wledas § ol o
sl le &l uss Wiy, ol sl Lld (Jacobs, 1997)
L eye 5eeo 5 ol 5 <ol et (gigass
L b, LIz sla by, s oS3l oy (b o
(a-0 slo,loges ;o b oo, LS 5 cpie ol Kon
el ol ol iuled i e d)

- = ME[) =)

0.2h - MNGE (Optimm  value) |
[
08} .
“u
3 Y
L] L
— 014 ’
-
Atk ey
L 20 4 o] /| 190
Training Process{Epoch)
a
004~ < ME (1 =0) e ——
MBMCE iCptenum & vehue) " ! i S
003 -4
"
: :
= D2
: ‘
g ¢
¥,
& -
s i i i i i ]
a m 40 80 a0 100
Trainrwy Frocess{Epoch)
b (&

g o ol i YU sla,loges ;0 a5 joblan

Laswlie o it (2 Ken L ploo s LS 3,
S (Swmad 5250k 5 Al Gloo S LS sla s,
calisee sloojlail den sllas 5 (903l 8,90 Jilawe plai )0
A ls (58 e an gl 75 oS Sl

ATy 50 et slas (gli2r! oy -F-F
o &1yl b9y oL
) &l 5 i (Jacobs, 1997) dlis o >
Geilos ol 2 (IS (> O 50 85 cesl 038 (o
ez 50 5 99D o A wlme 4l Glme, S l50 5,
b jlacie (6 Sejladl 6l ola st (oot
Eye 8IS JSCE s p a5 il lseS 9 il
ol 401, sl el o0 ) it s e (gllas
g so (e slanly Tuls, Tl dogyass
Gl (S 5 s (25 Sl (eSS
dsloes 13 Jgeyd b y90)] 00l dcgozes 5l all g09)s

N 19 o

@( i) Ouls(xi’n) (\7)

n=1

6‘)‘4—’ g_s—":.‘-{)’ fb-“—“‘*"" (_9—73)7 Osns(xiyn) as
syl e JS slas N g aln 6,21 0%, 599,9
Slilan plk o s g5 Jlo0s5e el Craes
°5“’<5'° amlxe o3 Jgo 8 Bk X7 (6999
0, ()= Y g (50, (eom) ()

n=1
&zl o mils s ok 29,5 gxin) o5
ool ol sl 5o pllc 03 (29,5 Oulxin) 5 el
5 Ly el (sreeS polie el cnl
g e Ao (b3 Ll Bl el losS

x|
QTY)
|X|Z( O, (x,) = J)

M

= Z|XIZ Z(gk(xﬁn)o(xpn) gk(X)O(x)) %)

n=1

1%1 &m0 =g 0]

€=
XN 2 (g, (.m0, (5, ) -, 07,0, (x,)

k m#k

85lo x| g ‘aTl' 95,9 Yol o ez pyi S

1 sale ¥ 5yl 1PAL JLs

=

A


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

O 39 gaezs Hl 0 Saiawl by (s 3isddisb ()l F 53 il 3

w

wrac asub a5 calise glayhy) )i3e sl

‘flo)é ! ua:’;;.mc 5b );9[_.4.1 )é)’_:.z 9 cé; O)L':)|
~ 9 eSS elly e oy (53l e a5
oS il laie 5 rali 8l e s lagyss o
el 00,5 oy ol e > 1o cyie b o9,
ol el e e YU Jloged jo aS jebylen
wodds adlyl gy sldas als an oald adlal (g jlupdaie
Sl puilolgsS g il ly slacle [0S pegdle
Lao, > LMt g, L awslie o 301, Wbl &)le
Wl ua;L..uc C logei j0 a5 jobolen .awl ool als
Bl o e (Ko S bul adls) ojle J)
Sols (i (Ko U sleo s LMW 3g, sl
Loo s LM () Ly a0 Lo (s, el jlgsS
uf’ﬁ) aS osf 0‘5_3“;'0 ‘u:’.‘)fL‘f ol ob; L.\...: u...mlf
Smod Jloel b e ) Ko b sloo o YL
o)y el o yam il loo s lee iy e
45 oad Las uily)lgeS 5 (wbl ©)le 99 (aalS cse
oaly Ao ‘) oo’ 6L]a> 3% u.:.i;l.:.o Q...mly Egomayd

30 o slbs slasyle A pial)ly 5 -)-F-F
ol dllyl g,

(ol gl e (Soly gy Glalesl 0l 51 Su
PA IS ol prens sl g (il (ol
i (iuleyl Glanlas g bl & ol ool &SI g,
3y30 polie a5 Sglis ol by wted s Llowd L3 il
55 e3 sl S 5 5,0 anlh alasl ) e oo 2
Ly slmo s LML) b, 5l ol gl ol sus
Salail 50 585 g )T, Wl o o e ol Ken
e loges ;0[0:0.1:2] o5L ;0 A Calises yiolie (glylas L8

el oas oold islad Jsd

0 008
MEr L=y |
0= . MNCE (Optimum & v |
- 1
.. LY
1
\
=00 |
L
iy
“
-0.a3 i
- 0 an ] 0 1na
Trairimg Process!Epoch)
¢
T TS MELmly
+ MNCE (Opfirum o valos)
ook 4
SO
e e
“
014 z
gk i
20 L) [ K} i1} oo
Trasrimg Process(Epoch)
d®

il yly (bl G b i Wig; (a-d) O Hlogei
SLBUh9) S rFob Wy (b 50 S 2250 (il 9 (il 1995
S aly oo s LMST g A o1, K0e b slao s LIS

] 00l 0018 LS 30,8 g G:T S, b ewi ey

olis Lo loges ;o iolo)l uls a5 jobylen
odnlie Lo jloged jo a5 jgbolen ¢ Lo (rod 4y 055 0
Ny & eden 5l Ao b gye (eSiloe i g, 095 o
5 el bl e 5o
L sloo )z LSl Loy, o aly slae >
anld basl glao, s LU 3y _ae ) Ko
O ygmod s slad ) alise slagsjsi jo S5k
(Jacobs, 1997) WS 45 jsbled Mg o 005  Jovo

' ' ' : : ' : I *|ntegrated Bias]
0.0865 .
| [ ] L [ ] L] - L] (3 - . - |
-
0.0855 L. =
L » _
o 0.0845 .
- - -
0.0835} i 7
- - g -
-
0.0825 voge -
1 | | 1 | 1 1 | | 1
0 0.2 0.4 0.6 0.8 1 1.2 14 1.6 18 2
A

12 aba ¥ o ks e Jl


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

0.0035 — - . . . T . : %
* - |ntegrated Variance

0.003+ =

0.002- -

v

0.001r- -
L . _
-
0 el SR M, Gl et S A ) I 1 1 1 1
0 0.2 04 0.& 08 1 1.2 14 18 1.8 2
A
b (¢
5 X 10"
SN S ey | -+ Integrated Covariance '
L
of . -
-
5 . il
-
e .
=10} . 1l
15} i i
L3
.-.
_20 | 1 1 L | L | 1 1 |
0 0.2 04 06 0.8 1 1.2 14 1.6 1.8 2
A
(g
T T T T T T T T
* Integrated MSE
L) - - - L SEEEE 1 ..
0.0865 - S -
‘.
L
-
0.0855 |- -
w
7] L i
= b »
p— F »
0.0845 - .
.
. L]
0.0835 ; . #
L] L]
1 1 1 1 1 1 1 1 1 Il 1
0 0.2 04 08 0.8 1 1.2 14 1.6 1.8 2
d¢

a4 s (5l 3 il g5 s ol fy el (B et Rty e 5 JSC2)

1 sale ¥ 5yl 1PAL JLs


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

O 39 gaezs Hl 0 Saiawl by (s 3isddisb ()l F 53 il 3

w

wrac asub a5 calise glayhy) )i3e sl

INUEX I | I ‘51|)l_f 9 ol &lﬂ)‘ssf—&le.)‘s -bl
50 ‘b_o.m gs")i“’*"’ la ‘sg‘Lmo).‘} Lys| ‘5._.5)3 L)"5)
0L slaghy, b sanaib g o s Ggel Ulas

dlio 0y 0 (hie (Shuad 550k 5 ooz LIS
gy 4S5 el a0l L Lmu;:.iuﬂ wls ol ad )5 )3
Lo s, gloins ials 5 o8 bl Lis b o golyiin
Lol & S slabadle BB jsboay 1) (255 andlys iy
—on b Sl Ghlasl )0 Grmen e ()58
5 omilaly (elal el Las a e S0k sl el
e 2 5en b ploo s LIS (65 cde (il lssS

qloals isled g azgi |y aly (sleo s OS]

195 b

hS 5 ol (hagh b B o Gz )
slashs, Fie sl Sy s 5l oolitul b uail
ST ol iils colem L " e sloaSis oS 5 el

) 00U ASA)JJ.a r:l?u‘ C)S J.>|5 k;o)’l.w‘

&Llw —F

Avnimelech R, Intrator N (1999) Boosted mixture of
experts: an ensemble learning scheme. Neural
computation 11 (2):483-497.

Brown G, Wyatt JM (2003) Negative correlation
learning and the ambiguity family of ensemble
methods. Multiple Classifier Systems, Proceeding
2709:266-275.

Ebrahimpour R, Nikoo H, Masoudnia S, Yousefi MR,
Ghaemi MS (2011) Mixture of MLP-experts for trend
forecasting of time series: A case study of the Tehran
stock exchange. International Journal of Forecasting
27 (3):804-816. doi:10.1016/j.ijforecast.2010.02.015.

Ghaemi M, Masoudnia S, Ebrahimpour R (2010) A
new framework for small sample size face
recognition based on weighted multiple decision
templates. Neural Information Processing Theory and
Algorithms 6643/2010:470-477. doi:10.1007/978-3-
642-17537-4 58.

Hansen JV (2000) Combining predictors: Meta
machine learning methods and bias/variance &
ambiguity decompositions. Computer Science Dept.,
Aarhus Univ.

Islam MM, Yao X, Nirjon SMS, Islam MA, Murase
K (2008a) Bagging and boosting negatively
correlated neural networks. leece T Syst Man Cy B 38
(3):771-784. doi:Doi 10.1109/Tsmcb.2008.922055.

12 aba ¥ o ks e Jl

530 o A sd shlan aS aas o lis mls
03,5 Iy () e 5 S (bl & jle Tl {0,2]
o0t Lol A=1.6 1o ol Jlade AeS a5 (s yids uns
polis slilas wms o plada Joges a5 b len ool
ol oy ol a8 (o0 i R WL Djle b S )5
Sl ol anl b el i 3 o5 el s
OSS A Sy = oS S sl O)le (3 A
S o0 55 o3 gl oyt (Sen Ol

anlE A el Gl S5 45 jsbles
S (K sl O )le 205 55, 2 6250k
ey i h Gl L s e a5 55
LS il 08,8 oy galS Ll lgsS e 5 il
el 8525 45 e 4 Sl (B> 4 uil)lggS D )le
ol o0 sl sloe 5 olor e ol s

sdas 45 ad o lis gl ( L3 iolesl alice
45 sgrudn 1500 (AU (bl D jke Sl pasd sla>
Rl S Wy A den ) A et sl i W
0 4| g, 4l ol gt BB £S5 s caalid
U5 oS3 el (ol 355 5 ol e s
s J jsban 55, ol el e oSl S o
U8 slise o ] g, ol o) ools tals
O el iy M ol Aliwges U glacs L alos
AS ) 55 5 e ok e anblB il e
— ol bl Gle odd Al (oS s (1) 0
oy 053 Ay Jlade 4 A=V/7 Jlake sl uil)lgeS
Sl 001> oS | ppend (gllaz oAl aS

& S A =0
9 oy DY) i) 55 calides sla FThg llie cnl )
gl ied 5 038 bl 5 50 1) (oo (S 250k
Slogas )z w3 S sy S b alie o)
Ll as ol sl Ku SO Lo aulin )0 o9, 9 ]
5,0 o A Cumd (S Al s wglae sla S
Loy Jolbd (o5 5 (st Sly S 85 (920
e @B Jlelan 05T (b (g 99 8 S
@ |, cgloayl calin o) o sl azils 055 &l gla s,
sl iplos 1S Sleidey (09) 99 (=l SLA TRy S S
it 40| gy 5 i o) San b oo s LS
e e (Simo 5250k s, (S bl Ll
gy A ol 0093l Lo, LSS g, (lhas als
Ole= o )y lacg Jolss ojlu o o8 1, oo s DL


http://jsdp.rcisp.ac.ir/article-1-704-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-07-01 ]

9 HLN)U o.>|j..\_2..7u \5‘9_‘?

r&}.l.ﬁ ad &) S ‘) 35_’5- s.\...u)‘ gswL‘.w)lS

@ Pl sl oRasls 3l cud g HeslS
30 ol oRasls g YWAY Lo jo le,S
o2 el 00, S 8L 3 VYAP

oSzils 13 el S 09,5 oo Bla giae oLl yeST

5 >l el slad i) 0 g a7, 5 o>y ol

Sl g RNA g0 JLislw =1k« Ssle,gailgn

WSS 0 B8 G5 b sleasil

5l sl cglag) SLULI, glas
j-mohammadzadeh@kiau.ac.ir

5,90 Oz DQM-\*&_‘»
5&_&) L ‘) ..X_X::)‘ ww)wj b_wLM»)lS

o A ol g Bl o SeslS pgle

P olob 4 \TA 5 ITAY el o

Fa )

3,50 Slindod sladie] .l onilu,

5 31 G310 eemtle (5 S0l 3l asle (Ll d8Me
ol (5500 o JUSs IUT 5 ile ol

3l st el Syl Lt

s.masoudnia@gmail.com

\
B

5 ol 5 8,90 OMoams JI,T e
JPEREIOR CE S I B 0. Ly
@l e S Son okl 0 G
9 WA GlaJlow o e o olus
laais; ol oaile, LL & VYA
S B3l 5o e ozl A8Me 5,50  SLindos
el s Olacl pgle 5 vac slaasios

5l e (olaal bk, Slas

ali.araany@gmail.com

Islam MM, Yao X, Shahriar Nigjon S, Islam MA,
Murase K (2008b) Bagging and boosting negatively
correlated neural networks. Systems, Man, and

Cybernetics, Part B: Cybernetics, [EEE Transactions
on 38 (3):771-784.

Jacobs RA (1997) Bias/variance analyses of
mixtures-of-experts architectures. Neural Comput 9
(2):369-383.

Jacobs RA, Jordan MI, Nowlan SJ, Hinton GE (1991)
Adaptive mixtures of local experts. Neural
computation 3 (1):79-87.

Kuncheva LI (2004) Combining pattern classifiers:
methods and algorithms. Wiley-Interscience.

LiuY, Yao X (1999a) Ensemble learning via negative
correlation. Neural Networks 12 (10):1399-1404.

Liu Y, Yao X (1999b) Simultaneous training of
negatively correlated neural networks in an ensemble.
Ieee T Syst Man Cy B 29 (6):716-725.

Masoudnia S, Ebrahimpour R (2012) Mixture of
Experts, a Literature Survey. Artif Intell Rev.
doi:Accepted.

Masoudnia S, Rostami M, Tabassian M, Sajedin A,
Ebrahimpour R Evidence-based mixture of MLP-
experts. In: IEEE International Joint Conference of
Neural Networks, 2010 2010. IEEE, pp 1-7.

Rokach L (2010a) Ensemble-based classifiers.
Artificial Intelligence Review 33 (1):1-39.

Rokach L (2010b) Pattern classification using
ensemble methods, vol 75. World Scientific Pub Co
Inc,.

Ubeyli ED (2009) Modified mixture of experts
employing eigenvector methods and Lyapunov
exponents for analysis of electroencephalogram
signals. Expert Syst 26 (4):339-354. doi:DOI
10.1111/1.1468-0394.2009.00490.x.

Ubeyli ED, Ilbay K, Ilbay G, Sahin D, Akansel G
(2010) Differentiation of Two Subtypes of Adult
Hydrocephalus by Mixture of Experts. J Med Syst 34
(3):281-290. doi:DOI 10.1007/s10916-008-9239-4,

Waterhouse SR (1997) Classification and regression

using mixtures of experts. Unpublished doctoral
dissertation, Cambridge University

1 sale ¥ 5yl 1PAL JLs


http://jsdp.rcisp.ac.ir/article-1-704-fa.html
http://www.tcpdf.org

