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Ensemble-based

m phuong phap ensemble-based
® xay dung tap hop cac mo hinh co s¢ dua trén tap hoc
® két hop cac mo hinh khi phan loai cho do chinh xac cao
® dua trén co soO bias/variance
® bagging, random forests, boosting

@ ap dung cho nhiéu giai thuat co so khac nhau nhu cay quyét
dinh, SVM, naive Bayes, etc.

® giai quyét cac van dé vé phan loai, hoi quy, gom nhom, etc.
@ cho két qua tot, tuy nhién khong thé dich duoc két qua sinh ra

® dugc ung dung thanh cong trong hau hét cac 1anh vuc tim
ki€ém thong tin, nhan dang, phan tich dir li¢u, etc.
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Top 10 DM algorithms (2015)

Top 10 Data
Mining

o Algorithms

Here are the algorithms:

o 1.C45
e 2.k-means
3. Support vector machines

4. Apriori

e 5. EM

6. PageRank

e 7/.AdaBoost

e 8.kNN

9. Naive Bayes

o 10.CART 5
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Ensemble-based

®m hi¢u qua giai thuat hoc
@ bias : thanh phan 16i doc 14p véi mau dir liéu hoc

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

Errors

A

E=bias?+var

— bias? Complexity

——
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Ensemble-based

m Nguyén ly
@ giam thanh phan 13i bias/variance

@ két hop nhiéu bo phan 16p yéu (nhung khong qua té) khac
nhau va da dang

® bo phan 16p yéu: cay quyét dinh, Bayes tho ngay, etc.
® Bagging (Breiman, 1996)
® Boosting (Freund & Schapire, 1995), (Breiman, 1997)

@ Foréts aléatoires (Breiman, 2001)
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Ensemble-based

B averaging technique
® averaging technique
® xay dung tap hop cac mo hinh co s& doc 1ap nhau
o két hop su phan loai cua cac mo hinh
® bagging va random forests

® giam variance

B boosting technique

® xay dung tap hop cac mo hinh co so tuan tu (tap trung 1én cac
161 sinh ra tir cac mo hinh trudce)
® AdaBoost va arcing

® giam bias
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Bagging (Breiman, 1996)

m Bootstrap AGGregatING

e tUr tdp hoc LS c6 N phan tir

® xay dung tap hop T mo hinh co s¢ doc 1ap nhau

@ mo hinh thir i dugc xay dung trén tdp mau bootstrap
@ 1 bootstrap : 1ay mau N phan tir c6 hoan lai tir tip LS
® khi phan loai : sir dung majority vote

@ hoi quy : tinh gia tri trung binh cua du doan ctia cac md hinh
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A bootstrap sample
of n individuals from
the training set.

Training set
(n individuals, p dimensions)

Bootstrap-1 Bootstrap-2 oo Bootstrap-t
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Decision for a new individual x
Classification: the majority class in {§;(z), J2(z),...,9:(x)}.
Regression: the average of outputs {71 (z) + g2(x) + ... + 9:(x)}/t.

_—/ 4 -
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Random forests (Breiman, 2001)

B Random forests
e tir tap hoc LS c6 N phan tir
® xay dung tap hop T mo hinh co s¢ doc 1ap nhau
® mo hinh thir i dugc xéy dung trén tap mau bootstrap, cha y

- ta1 nut trong, chon ngau nhién n’ thudc tinh (n’<<n) va tinh toan
phan hoach tot nhat dua trén n’ thudc tinh nay

- cay duoc xay dung dén do sau toi da khong cat nhanh
® | bootstrap : 14y mau N phan tir ¢4 hoan lai tir tip LS
® khi phan loai : st dung majority vote

@ hoi quy : tinh gia tri trung binh cua du doan ctia cac md hinh
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Random forests (Breiman, 2001) e

A bootstrap sample
of n individuals from
the training set.

— P —

Bootstrap-1 Bootstrap-2 e Bootstrap-t

Training set
(n individuals, p dimensions)

DT-1 DT-92 Split fu.nctior.l using DT-t
p’ dimensions
randomly chosen from
the p dimensions.

2 Nod T
o e
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Decision for a new individual x
Classification: the majority class in {g;(z), %2(z),...,9:(x)}.
Regression: the average of outputs {7;(z) + g2(z) + ... + 9:(x)} /t. 13
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Boosting (Freund & Schapire, 1995)

m Boosting
e tir tap hoc LS c6 N phan tir
e xay dung tap hop T mo hinh co s& tuan ty

® mo hinh thir 1 dugc xay dung trén tap mau lay tir LS, tap trung
vao cac phan tu b1 phan loa1 sa1 bo1 mo hinh thtr 1-1 trude do

@ khi phan loai : sir dung majority vote co trong so

® ho1 quy : tinh gia tr1 trung binh cuia du doan cua cac mo hinh
cO sur dung trong so
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Boosting (Freund & Schapire, 1995) - '

Training set
(n individuals, p dimensions)

A weighted sample

of m individuals
. from the training set.
| / —
el Predict for
Sample-1 - 7| Sample-2 |updating Sample-t
e weights
DT-1 DT-2| .7 DT-t
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Decision for a new individual x
Classification: the majority class in {8191(x), B292(x),

’ ] ,,Btgt(l')}
Regression: the average of outputs {5191 (z), B292(), ..., Bid:(z)}/t.
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Boosting (Freund & Schapire, 1995)




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

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

® dua trén co so bias/variance
® xay dung tap hop cac mo hinh co s¢ dua trén tap hoc
® két hop cac mo hinh khi phan loai cho d¢ chinh xac cao

® két qua rat kho dién dich, vi du nhu 1 rimg gom hang
tram cay quyét dinh
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m hoc trén dit liéu khong can bang
m dién dich két qua sinh ra
m kiém chung su hop 1é ctiia phuong phap
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