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Giéi thiéu vé Ensemble-based

Bagging, Random forests, Boosting
két luan va hudng phat trién

Ensemble-based

= phuong phap ensemble-based
e x4y dung tap hgp cac mo hinh co s¢ dua trén tap hoc
e két hop cdc mo hinh khi phan loai cho dd chinh xdc cao
e dua trén co sO bias/variance
e bagging, random forests, boosting

e 4p dung cho nhiéu giai thuét co sé khic nhau nhu ciy quyét
dinh, SVM, naive Bayes, etc.

e giai quyét cic van dé vé phan loai, hoi quy, gom nhém, etc.
e cho két qua tot, tuy nhién khong thé dich dugc két qua sinh ra

e dugc ing dung thanh cong trong hau hét cdc 1anh vuc tim
ki€m thong tin, nhan dang, phan tich dur li¢u, etc.
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Ensemble-based

m hi€u qua giai thuat hoc
e bias : thanh phan 156i doc 1ap v6i mau dit liéu hoc

e variance : thanh phan 161 do bién dong lién quan dén sy ngau
nhi€n cua tap hoc

Errors

=bias?+var

_ bias? Complexity
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n Bagging, Random forest, Boosting
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Ensemble-based

m averaging technique
e averaging technique
e xay dung tap hop cac mod hinh co s¢ doc 1ap nhau
o két hop su phan loai cua cac mo hinh
e bagging va random forests

e giam variance

m boosting technique

e xdy dung tap hop cac mo hinh co so tuan tu (tap trung 1€n cac
161 sinh ra tir cic mo hinh truoc)

e AdaBoost va arcing

e giam bias .
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Bagging (Breiman, 1996)

m Bootstrap AGGregatING

e tir tip hoc LS ¢ N phan tir

e xay dung tap hgp T mod hinh co s doc 1ap nhau

e md hinh thtr i dugc x4y dung trén tip mau bootstrap

e 1 bootstrap : 1dy mau N phan tir ¢6 hoan lai tir tip LS

e khi phan loai : st dung majority vote

e hoi quy : tinh gid tri trung binh ciia du dodn cta cdc mo hinh
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Bagging (Breiman, 1996)

LS

Bootstrap-1 Bootstrap-2 Bootstrap-T
| | |

) ) )
y 1K )72< }(K)
hoi quy :  J(x) = (F,(Q)+7,0)+...+5,(x))/T
phan loai : $(x) = binh chon s6 dong {7,(x),....pAx)) 9
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Random forests (Breiman, 2001)

= Random forests
e tir tip hoc LS ¢ N phan tir
e xay dung tap hgp T mod hinh co s doc 1ap nhau
e mo hinh thir 1 dugc Xﬁy dung trén tdp mau bootstrap, chi y

- tai nut trong, chon ngau nhién n’ thugc tinh (n’<<n) va tinh toan
phian hoach tot nhat dya trén n’ thudc tinh nay

- cay duoc xay dung dén do sau toi da khong cat nhanh

e 1 bootstrap : 1ay mau N phan tir ¢6 hoan lai tir tip LS

e khi phan loai : st dung majority vote

e hoi quy : tinh gid tri trung binh ctia du dodn cta cdc mo hinh
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Random forests (Breiman, 2001)

LS
Niit trong: chon ngau
nhién n’ thudc tinh va
Bootstrap-1 Bootstrap-2 Bootstrap-T | tinh to4an phan hoach

| | | / tot nhat dua trén n’

thudc tinh nay
X >

Chu y: xay dung cay

l l l khong cat nhanh

y1(X) Ya(X) yriX)

~\ /

hoi quy :  H(x) = (%, (Q)+9,@0)+. .. +5,(x))/T
phan loai : $(x) = binh chon s6 dong {7,(x),....pAx)) )
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Boosting (Freund & Schapire, 1995)

= Boosting
e tir tip hoc LS ¢ N phan tir
e xdy dung tip hop T mo hinh co s tuan tu

e mo hinh thir 1 dugc xay dung trén tap mau lay tir LS, tap trung
vao cdc phan tir bi phan loai sai boi mo hinh thir i-1 trude d6

e khi phan loai : sir dung majority vote c6 trong so

e hoi quy : tinh gia tr1 trung binh cua du doan cua cac mo hinh
cO su dung trong so
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Boosting (Freund & Schapire, 1995)

LS
| \
LI91\ LS, - LS
/ ! / lT
K—b

Y1(X) Ya(X) yX)

hoi quy :  $(x) = b,.3,(X)+ b, 3,(X)+.. .+ bp.pAx))

phan loai : $(x) = binh chon s6 dong {7,(x),....pAx))
vOi1 céc trong sO tuong ung {b,,b,,...,.b;} 13
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Boosting (Freund & Schapire, 1995)
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Boosting (Freund & Schapire, 1995)
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Boosting (Freund & Schapire, 1995)
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Phuong phap ensemble-based

= cai thién rat tot hiéu qua cac phuong phap hoc thong
thuong nhu cdy quyét dinh, naive Bayes, SVM, etc.

e dua trén co sO bias/variance
e x4y dung tap hgp cac mod hinh co s dua trén tap hoc
e két hop cdc mo hinh khi phén loai cho d6 chinh xdc cao

o két qua rat kho dién dich, vi du nhu 1 rimg gom hang
tram cay quyéet dinh
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Hudng phat trién

= hoc trén dir liéu khong can bang
= dién dich két qua sinh ra
= kiém chtng sy hop 1€ cia phuong phép

Gi6i thiéu vé Ensemble-based
Bagging, Boosting
két luiin va huéng phat trién
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