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neja ancambna metoaa

OcHoBHa ngeja

@ "Hema becnnatHor pydka" - He nocToju anropuTam Koju ce
Hajbosbe noHawa y ceuM Moryhium cutyaumjama

@ KombuHoBatbe ckyna mogena koju pewasajy (uctnm)
opuruHanHu npobnem

@ Uum - gobujarse bosser rnobantor mogena

@ Beha npeumsHocT 1 noysgaHoOCT NpoueHe y OfHOCY Ha CBaKu
nojeAuHaYHn Mogen
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Ancambn meToga

@ "Ancambn" metoga - ckyn metoga koje 3ajeaHo "HacTtynajy"
aa bu ce gobro bosbu pesyntart

@ Condorcet Teopema xupuja (nopote) (Marie Jean Antoine
Nicolas de Caritat, mapkus de Condorcet (1743-1794))

@ Heka rpyna sbyan HesaeucHo jesan of apyror bupa nameby
aBe moryhiHOCTM of Kojux je caMo jefHa MCrpaBHa, U Heka je
p BepoBaTHoNRa fa cy nsabpanu ncnpasHy MoryhHOCT. HUXOBU
rnacosm ce KOMBuHyjy no npasuy sehnHe, n Heka M o3Ha4aBa
BepoBaTHONy na je BehinHa HanpaBuna kopekTaH nsbop. Ako je
p> 0.5 tapa M — 1 ako 6poj rnacara Texn Ka
beckoHavHOCTN
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Ancambn meToga

@ lMocneguua Condorcet Teopeme: romuna je nameTHuja og,
nojeanHLUa noj penaTuBHO ciabum ycnosuma

@ Csaku nojeamHal, Mopa fa MUCNpaBHO CyAn ca BepoBaTHOhoM
p > 0.5 (HewTo mano bosbe og cnyyajHor Haraharsa)

@ Ceakn nojeguHal, ognyKy AOHOCU HE3ABUCHO Of OCTasInX

@ Hepoctaum: 6unapHa knacudmkaumja + He3aBUMCHOCT
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Jakn n cnabwu knacndpmkatopu

Jakn knacudpukatop: rpewwka kiacudukaumje Moxe aa byae
Npou3BO/bLHO Masia

Cnabwu knacudpukaTop: KnacudumkaTop Koju je HewTo bosbu of,
obuyHor cnyyajHor Harahara

knacudukaumja aHcambnom metoga: ymecto kopuwhiersa
jeqgHor jakor knacudmkaTtopa dhopmupa ce BEMKKA CKyn
cnabux knacudpmkaTopa YmMju ce usnasnm KOMOUHYjy y jeqHo
(dbuHanHo) pelerse

MNpema Condorcet Teopemu, ako ce obesbeae ogroeapajyhn
ycnosu nobufie ce mogen vuja je rpewka knacudpmkaymje
NPOn3BoJbHO 6n3y Hyne

JopaTtHn pasnor 3a kopuwherse: nakwe je HanpasuTy BULLE
cnabujnx knacmdukaTopa Hero jegaH jak
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Jlornyka ctpykTypa aHcambna meToza

Original
D Training data

Step 1: * * ‘ *

Create Multiple D, D, D, D,

Data Sets
Step 2:

Build Multiple C © G &
Classifiers ; ; r ¢'
Step 3:

Combine

Classifiers
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[ pewka Kog aHcambna mMetosa

© Heka aHcambn uuHe 15 meTopa koje nMajy rpeLuky
knacudpukaumje og € = 0.3

© Ancambn he HanpaBuTy norpewHo npeasuharbe ako BuLLe of
NOMIOBMHE efleMeHaTa aHcambna uma norpewHo npeasubarse

© 3bor Tora, rpewka npeaeuharba aHcambna bufie
15
15 .
€ansambl = Z < ; )8’(1 )15 = =0.05
i=8

LUTO je& 3HATHO Makbe Off FPELLKE CBAKOr MOJEANHAYHOr
knacudukaTopa
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MeTome 3a KOHCTPyKLMjy aHcaMbiia

KnacudurkaTopa

[lpomeHOM ckyna 3a TpeHUHr

lNpomeHoM ckyna ynasHux aTpubyTa

@ [lpomeHOM ckyna o3Haka kyiaca

@ MetserseM anroputma 3a knacudpmkauujy
AHcambn meToga bosbe paan ca HecTabuaHum knacudmkaTopuma
(npBeTa ofyunBarba, HEYPOHCKE MPEXe, KiacnpukaTopu

3aCHOBaHW Ha NMPaBWIMMA), Tj. KNacMpUKaTOpPrUMa Koju Cy
OCET/bMBN HA HE3HATHE MPOMEHE y CKYMy 33 TPEHUHT.
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[lpomeHa ckyna 3a TPEHUHT

@ Dopmupa ce BULIE CKYNOBA 3@ TPEHUHT M30OPOM MOYETHOr
CKyna nojaTka Ha OCHOBY HEKOI KpUTepujyma.

@ [uctpubyuuja u nsbop enemeHata MOXe Aa ce Meksa npu
cBakoM usbopy

@ KnacudumkaTop ce dopmupa npumeHom (nctor) anroputma
knacudukaumje Ha CBaKy O CKYMNoBa 3a TPEHUHT.

@ [MpepcTaBHNUM: anropuTMK Ca JOAATHUM NojadaBarbeM (€Hr.
boosting) n nakoBarbem (eHr. bagging)
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[lpomeHa ckyna ynasHux aTpubyTa

@ 3a CcBaku CKyn nojaTaka 3a TpeHuHr bupa ce NoAcKyn ynasHor
cKyna aTpubyTa.

@ |1360p Moxe BuTn cnyyajaH, mam Ha OCHOBY AaTUX ANPEKTUBA

@ [lokazaHo je ga npucTtyn pagm jako gobpo y ciyyajy aa
YNa3HW CKyn CagpXu pefyHOAHTHE MOoJaTKe.

@ [MpeacraBHnumn: HacymnydHa wyma (eHr. Random forest)
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ﬂpomeHa CKyMNa O3HaKa KJlacCa

(*] KOpVICTVI Ce Kada je CKyn KJjiaCa AOBOJbHO BEJINKN

@ TpeHuHr ckyn ce TpaHcdopmuwe y bunapiu npobnem (0/1)
C/ly4ajHUM rpynucarbeM Knaca y fBa AWUCJyHKTHA CKyna

@ V3acTonHuM rpynucarbuMa noctuxe ce edekat aHcambna;
npu TecTuparsy ako knacudmkaTtop npeasugm knacy 0, Taga
cBM KnacudmkaTopu y Herosoj rpynu aobujajy jeaHa rnac un
obpaTHo.

@ Knaca koja gobuje HajBuLIe rnacoBa ce 4oAesbyje TecT
npumepy

@ [lpumep: Kognpatrbe U3na3sa ca OTKNaHAHEM FPeLLaKa
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Metberbe anroputma 3a kaacudukauujy

@ Hekn knacudpnkavumon anroputmun fajy pasnnyute mogene y
NpUMeHn Ha ncte nopaTke (HMp. HEYpOHECKe Mpexe y Cy4vajy
NpOMEHE TOMOJIOrMje UK MOYETHNX TEXUHA 33 Be3e usmehy
HeypoHa

@ Ha npuwmep, aHcambn meToga ca ApBETUMA OAJyUMBatba
MOXe [ia Cé KOHCTPYWLLE TaKO LITO Ce YKJby4n CIYyHajHOCT y
npoueaypy pacrta apseta (ymecto bupatrba Hajbosber aTpubyTa
3a Mofeny y CBakOM 4BOpY, C/y4ajHO MOXe fa ce bupa jeaaH
oA Hajbosbux n aTpubyTa 3a nogeny.
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[TakoBarbe

MakoBarse (Bagging, Bootstrap AGGregatING) je TexHnka Koja
chopmupa NopaTke 3a TECT y3aCTOMHNUM y30pKoBareM (ca
NOHaB/batbeM) MOZATaKa M3 MOYETHOr CKyna y CKiagy ca
yHbopMHOM AucTprbyumjom BepoBaTHoha

@ Csaku og Tako dopmupaHux uHnunjantux (eHr.bootstrap) ckynosa

nMa NCTYy KapAnHANHOCT KAaO U OPUTUHAJNIHN CKyN

@ 360r n3bopa ca NOHaB/batbEM HEKM CJOrOBM MOTY Aa Ce jaBe Bulue
nyTa, AOK HEKM MOTY 1 Aa Ce He MojaBJbyjy

@ V npoceky uHnuumjantu cnor cagpxu 63% nodetHor ckyna
nogaTaka jep je cBakum y3opak bupaH ca BeposaTHohom
1—(1—1/N)N. Ako je N posossHo Benuko BeposaTHoha
koHBeprupa ka 1 —1/e ~ 0.632
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MakoBatbe (anroputam)

Neka je D skup ulaznih podataka i
k broj inicijalnih skupova

for i=1 to k do
formiraj inicijalni uzorak Di velicine N
Trenirati osnovni klasifikator Ci na skupu Di
end for
Cx(x)=klasa koja je dobila najveci broj glasova
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[lakoBatbe - mMpuMep

Heka cy gatu nogaum 3a TpeHuHr Hag kojuma je pobujer cnegehn
pesynTaTt knacudrkauumje

x [ 01 02 03 04 05 06 07 08 090 1
vy 1 1 1 1 1 1 1 1 11

Ha ocHoBy oBux pesyntarta nogena ciora moxe butu Ha x < 0.35
nnm Ha x < 0.75 wTo fgaje npeyunsHocT knacudpmkaumnje 70%.

MprmeHom meToae nakoBarba unsb je Hahu ckyn og 10 jegHocTaBHMX
(cnabux) knacudmkatopa koju y aHcambiy KOPeKTHO Kaacudukyjy oBaj
ckyn. Ceaku cnabu knacudpukatop 3a x < K ogpebyje knacy +1 unn —1
y 3aBUCHOCTU Of, TOra KOja BPEAHOCT Aaje HajMatby rpewky, rae je K

ofpeheHo MUHUMU3auUjoM eHTponuje
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[lakoBatbe - mMpuMep

x [ 01 02 02 03 04 04 05 06 09 09 | x<=035==>y=1 |
y | 1 1 1 1 -1 -1 -1 -1 1 1 | x>035==>y=-1 |
x [ 01 02 03 04 05 08 09 1 1 1 | x<=0.65==>y=1 |
y | 1 1 1 -1 -1 1 1 1 1 1 | x>0.656==>y=1 |
x [ 01 02 03 04 04 05 07 07 08 09 [ x<=035==>y=1 |
y | 1 1 1 -1 -1 -1 -1 -1 1 1 | x>035==>y=-1 |
x [ 01 01 02 04 04 05 05 07 08 09 | x<=03==>y=1 |
y | 1 1 1 -1 -1 -1 -1 -1 1 1 [ x>03==>y=-1 |
x [ 01 01 02 05 06 06 0.6 1 1 1 | x<=0.35==>y=1 |
y | 1 1 1 -1 -1 -1 -1 1 1 1 | x>035==>y=1 |
x [ 02 04 05 06 07 07 07 08 09 1 | x<=0.756==>y=-1 |
y | 1 -1 -1 -1 -1 -1 -1 1 1 1 | x>075==>y=1 |
x [ 01 04 04 06 07 08 09 09 09 1 | x<=0.75==>y=-1 |
y | 1 -1 -1 -1 -1 1 1 1 1 1 | x>0756==>y=1 |
x [ 01 02 05 05 05 07 07 08 09 1 x<=0.75==>y=-1

y 1 1 -1 -1 -1 -1 -1 1 1 1

x [ 01 03 04 04 06 07 07 038 1 1

y 1 1 -1 -1 -1 -1 -1 1 1 1

x [ 01 01 01 01 03 03 08 08 09 09 [ x<=0.05==>y=-1 |
y | 1 1 1 1 1 1 1 1 1 1 | x>0.06==>y=1 |
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[lojavaBatbe

MojauaBarse (Boosting) je TexHUka aganTuBHE NPOMEHe
ANCTpUbyUMje TPEHUHT NogaTaka y 3aBUCHOCTU Of MPETXOAHNX
rpewaka knacudukauumje

@ lMHuuwnjanto, ceakom og N cnoroea ce fofenn jegHaka TexuHa

@ TexuHa ce Merba Ha Kpajy CBAKOI LMKJYCA - TEXUHA C/IOrOBa Koju
cy norpewHo knacudurkosarm ce nosehasa, a TauHUx cmatbyje

@ ®DuHanHu knacudurkaTop KOMbUHYje riacose CBUX KnacudukaTopa

y umknycy

Jenan op HajnonynapHunjux anroputama je AdaBoost
(Adaptive Boost). Bugetun SPSS modeler Algorithm Guide
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HacymnyHa wyma

MNMocebHo koHCTpyncaHa mMeToga 3a aHcambs apeeTa ofny4uMBarba
@ KoHcTpyniie ce Bue apseta
@ AHcambn HenmoTKpecaHnx ApBETa OAJyYNBatba

@ CBaky OCHOBHU K/1aCMPUKATOP KOHCTPYWMLLE HOBM BEKTOp aTpmbyTa
U3 OpUTMHaNIHUX MoJaTaKa

@ CBako 4pBO KOPUCTU CAy4YajHU BEKTOP reHepucaH ca (hUKCHOM
ancTprnbyumnjom pacnogene)

@ KoHauaH pesyntat ce gobuja rnacarbem (npeko cBux Apserta y
wymu)
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HacymnyHa wyma

CnyyajHu BekTOp MOXe fa ce hopMupa Ha BULLIE HAYMHA

@ CnyyajHo ce bupa F ynasHux KapakTepuCTUKa 3a MOAesy Yy CBaKOM
uBopy apeeta (ForestRI - Random Input selection)

@ V cBakoMm 4Bopy chopmupa ce HOBM aTpubyT Ha OCHOBY Cly4ajHO
n3abpanux J1 atpubyta. HoBm aTpunbyT je nuHeapHa kombuHaumja
n3abpaHux aTpubyTa ca KoeuLunjeHTUMa reHepucaHum
yHucdopmHom anctpubyumnjom y nntesany [—1,1]. 3atum ce y
CBAKOM YBOPY reHepullie F TakBUX CAy4ajHO KOMBUHOBaHMX
aTpubyTa, of Kojux ce Hajbossu bupa 3a nogeny y usopy (ForestRC)

@ V cBakom 4Bopy Hajbosba nogena ce fobuja cnyyajHum nsbopom
nsmehy F Hajbosbmx aTpubyTa ymecto nsmely ceux atpubyTa



	
	 
	   
	   

	   
	  
	
	
	 




