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Gidi thiéu

Top 10 vin dé khé ctia khai mé dit lieu (Yang & Wu, 06)

Phan 16p dit liéu sb chiéu 16n
» dif liéu hoan toan d& tich biét
» ¢4 nhiéu lya chon md hinh

» mb hinh tbt: du bdo tbt trong tuong lai (tap kiém tra)

Phan I6p dir liéu gien
» sb phan tir rt ft: vai chuc hodc vai trim
> sb thudc tinh (chiéu) rat 16n: hang ngan dén hang chuc ngan
» md hinh hoc thudng cho dé chinh xac 100% trong tap hoc
» nhung du bo tap kiém tra khéng tbt .%;,
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Gidi thiéu

ArcX4-iODT cho phan I6p dit liéu gien

Giai thuat ArcX4-iODT

» Ring cay ngiu nhién xién phan (Do et al., 09)

» phan hoach don thubc tinh => phan hoach da thuéc tinh

> xit ly tot dit liéu c6 sb chidu 16n

» didu khién dd phiic tap cia md hinh ArcX4-iODT

» md hinh manh véi nhiéu

> k&t qua thuc nghiém trén dit liéu gien (Jinyan & Huiqging, 02)

» ArcX4-iODT tbt hon riing ng3u nhién RF-C4.5 (Breiman, 01),
(Quinlan, 93) va mdy hoc véc-ts hd trg SVM (Vapnik, 95)
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Giai thuat hoc ciy quyét dinh
Tap hop md hinh
Giai thuat ArcX4-iODT

Cay quyét dinh C4.5 (Quinlan, 93), CART (Breiman, 84)

Giai thuat ArcX4-iODT

Gidi thuat hoc

» x3dy dung cdy: ham phén hoach

» cit nhinh: tranh hoc vet

outlook temp. hum. windy | Play, Don't Play
sunny 85 85 false Don't Play

sunny 80 90 true Don't Play
overcast 83 78 false Play Chon thudo i € g
rain 70 96 false Play hoach i liéu (outlook)
rain 68 80 false Play
rain 65 70 true Don't Play overcast

Gan nhan "Play”
cho nat la

Tidp tuc? Tidp tue ? "’4%%]“’
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Giai thuat hoc ciy quyét dinh
Tap hop md hinh
Giai thuat ArcX4-iODT

Giai thuat ArcX4-iODT

Phan tich hiéu qua cla giai thuat hoc (Breiman, 1996)

L&i cha gidi thuat hoc: error = bias? + variance

Ermrors
Fy

E=bias?+var

var

bias? Complexity
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Giai thuat hoc ciy quyét dinh
hogp mé hinh
Giai thudt ArcX4-iODT

Giai thuat ArcX4-iODT

Bagging (Breiman, 96), Random forests (Breiman, 01)
giam variance

(m phén t&, n thudc tinh)

I Bootstrap, I I Euulsirap o —— I Bootstrap_ |

| Téap dit ligu hoc LS |

Nat trong (khéng phai |a)

LAy ngéu nhién n'thudc tinh

lu' n thudc tinh, @& tinh toan
phan hoach di ligu.
¥.(x)

pmmme §(X)

‘\1/' %

Dw bao phan tir Xméi dén
Phan I6p: binh chon sé déng trong {y‘g(x), itzix),..., )'rr(x)}
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ArcX4 (Breiman, 97), AdaBoost (Freund & Schapire, 95) :
giam bias

l
¥4(X) Ya(X) yHx)
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Giai thuat ArcX4-iODT

iai thuat hoc cay quyét dinh
hogp mé hinh
Giai thuat ArcX4-iODT

Cay ngiu nhién xién phan (ODT)

K&t hop nhiéu chiéu xt Iy dit liéu c6 sb chiéu 16n, phu thudc
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Giai thuat hoc ciy quyét dinh
Tap hop md hinh
Giai thuat ArcX4-iODT

Giai thuat ArcX4-iODT

ODT: siéu phing phan hoach tdi uu

May hoc véc-to hd tro - SVM

optimal plane:
wx—b=0 s~ wx-b=+1
~ D |:|

~
O : /
margin = 2/||w]| -
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Giai thuat hoc ciy quyét dinh
Tap hop md hinh
Giai thuat ArcX4-iODT

Giai thuat ArcX4-iODT

Gidi thuat ArcX4-iODT

| | |
Z1¢9; Ya(X) yHx)
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Giai thuat hoc ciy quyét dinh
Tap hop md hinh
Giai thuat ArcX4-iODT

Giai thuat ArcX4-iODT

Gidi thuat ArcX4-iODT

Didu khién dé phc tap

» gidi han do siu cdy, st dung tham sb diéu chinh I1& clia SVM

> hiéu qua: xt ly dif liéu sb chiéu I6n, kha ning chiu dung nhiéu
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H,(c=100)
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3 Mbi trudng thuc nghiém
Két qua thuc nghiém Két qua phan I6p

ic nghiém trén 10 tap dir li€u gien

L3y tir Bio-medical Dataset Repository (Jinyan & Huiging, 02)

» sO phan t(r it, s6 chiéu 1én

ID Ensemble #ind  #dim Classes Validation
1 Colon Tumor 62 2000 tumor, normal loo
2  ALL-AML-Leukemia 72 7129 ALL, AML trn-tst
3 Breast Cancer 97 24481 relapse, non-relapse trn-tst
4 Prostate Cancer 136 12600 cancer, normal trn-tst
5 Lung Cancer BrighamWomen Hospital 181 12533 cancer, normal trn-tst
6 Central Nervous System 60 7129 positive, negative loo
7 Diffuse Large B-Cell Lymphoma 47 4026 germinal, activated loo
8 *Subtypes of Acute Lymphoblastic (Hyperdip) 327 12558 Hyperdip, rest trn-tst
9  *Subtypes of Acute Lymphoblastic (TEL-AML1) 327 12558 TEL-AML1, rest trn-tst

10 *Subtypes of Acute Lymphoblastic (Others) 327 12558 Others, diagnostic groups ~ trn-tst
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3 Mbi trudng thuc nghiém
Két qua thuc nghiém Két qua phan I6p

Chuan b chuong trinh

Chuong trinh dung cho thuc nghiém

» gidi thudt ArcX4-iODT: C/C++, ATLAS/LAPACK
» st dung chuong trinh RF-C4.5 tur (Do et al., 08)
» may hoc véc-to hd trg SVM: LibSVM (Chang & Lin, 01)
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3 Mbi trudng thuc nghiém
Két qua thuc nghiém Két qua phan I6p

Tiéu chi danh gia

Bang: Confusion matrix

Prediction
positive | negative
True class | positive tp fn
negative fp tn
Recall, Precision, F1, Accuracy
_ _tp _ tp
» Recall = o7 = Dos
.. tp
> =
Precision i
__ 2Xprecxrec
» F1= prec+rec
_ tp+tn __ tp+tn Q}
> Accuracy = tp+fnt+tnt+fp T pos+neg q"‘bo <
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Mai trudng thuc nghiém
Két qua thuc nghiém Két qua phan 16p

Két qua phan 16p cta LibSVM, RF-C4.5 va ArcX4-iODT

Precision Recall Fl-measure
RF- | Arcx4- | Lib- RF- | Arcx4- | Lib- RF- | Arcx4-
SVM | C45 | iODT | SVM | C4.5 | iODT | SVM Cc4.5 | iODT
68.18 | 76.19 | 7407 | 7500 | 72.73 | 90,91 | 7143 | 7442 | 81,63
100 95.24 100 95.00 100 100 97.44 | 97.56 100
69.23 | 83.33 | 78,57 | 7500 | 83.33 | 91,67 | 72.00 | 83.33 | 84,62
73.53 | 75.76 100 100 100 96 84.75 | 86.21 | 97,98
93.75 | 93,75 100 100 100 93.75 | 96.77 | 96,77
47.62 | 4546 | 63,64 | 5556 | 23.81 | 66,67 | 5128 | 31.25 | 6511
91.30 | 95.65 100 87.50 | 91.67 | 95,65 | 8936 | 93.62 | 97.78
9546 | 95.24 | 9565 | 9546 | 90.91 100 9546 | 93.02 | 97,78
100 100 100 100 96.30 100 100 98.11 100
100 79,31 | 39.68 | 29.63 | 85,19 | 5556 | 45.71 | 82,14
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Mai trudng thuc nghiém
Két qua thuc nghiém Két qua phan 16p

So sénh két qua theo tiéu chi Recall

Recall
100
90 ¥ ¥
80

70
4 SVM
=#=RF-C4.5

¥ Arcx4-10DT

60

Recall (%46)

Dataset
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Mai trudng thuc nghiém
Két qua thuc nghiém Két qua phan 16p

So sénh két qua theo tiéu chi Precision

Precision
100 - v - T
v
§. - 5V M
£ “=RE-C45
% V Arcx4-i0DT
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Mai trudng thuc nghiém
Két qua thuc nghiém Két qua phan 16p

So sénh két qua theo tiéu chi F1

F1

& -+ SVM
= ==RF-C4.5
= ¥ Arcx4-40DT
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Mai trudng thuc nghiém
Két qua thuc nghiém Két qua phan 16p

So sanh két qud theo tiéu chi Accuracy

Accuracy

§ = SVM
é ~RF-C45
g v 44
3 50 Arcx440DT
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Dataset
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K&t luan
Phat trién

K&t luan, huéng phat trién

Giai thuat hoc méi ArcX4-iODT

v

xdy dung tuan tu tip ciy ngiu nhién xién phan

» siéu phing phan hoach tbi uu SVM

» xdy dung cdy tap trung vao khic phuc 13i tir cdc mé hinh xay

vV v v Yy

dung trudc dé

diéu khién d& phiic tap : d6 siu cay, SVM

xt ly dit liéu sb chiéu 16n, kha ning chiu dung nhiéu
két qua phan 16p 10 tap dit liéu gien

ArcX4-iODT chinh xdc hon RF-C4.5 va SVM

TS. D8 Thanh Nghi ArcX4-iODT cho phan I6p dir liéu gien



Két luan
n Phat trién
Két ludn, hudng phat trién

Hudng phat trién

Tiép tuc nghién clu
» phan 16p da 16p, hdi quy
» cung cip thém k&t qua thuc nghiém

» so sanh véi cac giadi thuat phan 16p khac
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Két luan
n Phat trién
Két ludn, hudng phat trién

Cam on & cau hdi thao ludn .........
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