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u Gidi thiéu
®  Giai thuat ring ngau nhién
e 7,0 o N
GiGi thiéu T Lo b
° " Két qua thuc nghiém
|

® Phan I&p dit liéu c6 sb chiéu Idn
O Top 10 van dé kho cua mdy hoc (Yang & Wu, 06)
O D{ liéu hodn todn dé tdch biét
O C6 nhiéu lua chon mo hinh

0 M6 hinh mdy hoc thudng phan I8p chinh xdc 100%
trén tap hoc, nhung dy dodn sai trén tap kiém tra

0 M6 hinh t6t: phan I8p t6t1 trén tap kiém tra (mdi)

B Mo hinh phan I&p d liéu c6 s6 chiéu Idn
0 Mdy hoc véc-ta ho trg SVM (Vapnik, 95)

\ O Rung hgau nhién (Breiman, 01) /
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Gici thiéu

B Riing hgau nhién (Breiman, 01)

O Phan 16p hiéu qua dir liéu cé sé chiéu I6n

O Thai gian huan luyén mo hinh nhanh
0 Kha ndng chiu dung nhiéu
0 Khong bi hoc vet

® | yat gan nhdn cuc bo

O Luat binh chon sé dong tai cdc ndt ld cta ring ngau
nhién lam giam d6 chinh xac khi phan 16p

0 Dé xuat: luat gan nhadn cuc bé

O Cai tién két qua phan I8p cla ring ngau nhién trén

GiGi thiéu

Giai thuat ring ngau nhién
Luat gan nhdn cuc bo
Két qua thuc nghiém

K&t luén va hudng phdt trién

10 tap dir liéu y-sinh (Jinyan & Huiqing, 02)
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Cay quyét dinh

Gidi thiéu
Giai thuat riing ngau nhién
Luat gan nhdn cuc bo
Két qué thuc nghiém
K&t luén va hudng phdt trién

B CART (Breiman et al., 84), C45 (Qumlan 93)
0 Xay dung cay: phan hoach di liéu
O Cat nhdnh: trdanh hoc vet
x; < 0.427 | .
l_. ............................
X
5 1o 0.8 g = X
x; < 0.495 0.6 : il ﬁ‘ (;' .
\ 0.4 5 ©_ 0 A
0.2 ’
x; < 0.486
o 0 ...................................
X@ 0i2 0|4 0!6 0.8 1




- Gidi thiéu

®  Giai thuat rirng ngau nhién

Hiéu qua giai thuat hoc T o

m Két qua thuc nghiém

. K&t luén va hudng phdt trién

® Phan tich cua (Breiman, 96)
O Error = Bias® + Variance

« — — High bias Low bias -
N <— — Low variance High variance - — >

Expected error (assessed on test samples)

Error

Model complexity




ﬂifng ngau nhién (Breiman, 01) .iii*qi;f‘"*:ﬁ‘i”n;:lh

m Xay dung tap hop cac cay quyét dinh
O Gilt thanh phan 16i bias thap: cdy khdng cat nhdnh
O Giam thanh phan 16i variance: tudng quan gilia cac
cdy giam théap nho vao cach xdy dung hgau nhién

m Xay dung cay
O Bootstrap: ngau nhién cé hoan lai tU tap huan luyén
0 Ndt trong: 1ay ngau nhién tap con thudc tinh dé tinh
todn phadn hoach
0 Cay xdy dung khong can cat nhanh
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Rirng ngau nhién (Breiman, 01 ) uswmmeas

/T\.

u Gidi thiéu

®  Giai thuat rirng ngau nhién

Két qua thuc nghiém

Tép di ligu hoc LS
(m phan t, n thudc tinh)

I Bo Dtstrap

y,(x)

I Bnmstrap

£ 5

§ ) == 92(X)

11 NN l. I &]DtStrap-

NGt trong (khdng phai 13)
LAy ngéu nhién n’thudc tinh

tu* n thudc tinh, @8 tinh toan
phén hoach di liéu.
f

Dw bao phan tlr X mé&i dén

Phan Iép: binh chon s6 ddng trong {¥, (), §,(x),.... §.(x)}

\
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u Gidi thiéu
" Giai thudt ring ngau nhién

Luat gan nhan (s6 dong) " Lub gin i cue 6

u Két qué thuc nghiém

u K&t luén va hudng phdt trién
X, < 0.427 : .
] TR TR S R T
(]
yES no 0 8 | |
) | H H
n
T . ot s
X, < 0.495 il
04+ o O D(] 8] i
n O o O
0.2
x1 < 0.486 0
‘ ' S R R e e P e P =
yes no ;
0 0.2 0.4 0.6 0.8 1
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Luat gan nhan

s6 dong

Binh chon s déng: nhén nut 14 14

O

Gidi thiéu
Giai thuat ring ngau nhién
Luat gan nhdn cuc bd

Két qua thuc nghiém

K&t luén va hudng phdt trién

cuc bo

Luat cuc bd: khdng gan nhén nut la

O
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u Gidi thiéu

®  Giai thuat ring ngau nhién

Luat gan nhan " Luat gan nhdn cuc bd

u Két qua thuc nghiém
u K&t luan va hudng phdt trién

s6 dong cuc bod

XK
X X
e iy
XK
|
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|
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u Gidi thiéu
" Giai thudt ring ngau nhién
o N
Thuc nghiém T Lt
® ® m K&t qua thuc nghiém
|

® Chudng frinh
O Cai dat ring ngau nhién RF-C4.5 (Maj), dua trén md
chuaong trinh €4.5 (Quinlan, 93)
O Cdi dat rung ngau nhién vdi luat cuc bé RF-C4.5 (ANN)
O Mdy hoc véc-to ho trg LibSVM (Chang & Lin, 11)

B Mdy tinh PC Linux Mandriva 2010.2
O Intel Core2 Duo 2.4 GHz
O 4GB RAM

\_ -




u Gidi thiéu
" Giai thudt ring ngau nhién

Th l.l,c nghiém u Luat gdn nhdn cuc bdé

¢ = Két qua thuc nghiém

Két luén va hudng phdt trién
® 10 tap d lieu y-sinh (Jinyan & qumg 02)
Nghi
ID | Tap dir liéu S6 phan t S6 chiéu Lop thec
1 ALL-AML-Leukemia 72 7129 ALL. trn-tst
AML
5 MLL-Leukemia 72 12582 MLL. trn-tst
rest
) Breast Cancer 97 24481 relapse. trn-tst
- non-relapse
4 Prostate Cancer 136 12600 cancer, trn-tst
normal
P Lung Cancer 181 12533 cancer, trn-tst
" normal
6 Diffuse Large B-Cell Lymphoma 47 4026 germinal, loo
activated
- Subtypes of Acute Lymphoblastic 327 12558 Hyperdip. trn-tst
(Hyperdip) rest
g Subtypes of Acute Lymphoblastic 327 12558 TEL-AMLI1, trn-tst
(TEL-AML1) rest
9 Subtypes of Acute Lymphoblastic 327 12558 TEL-ALL. trn-tst
(T-ALL) rest
Subtypes of Acute Lymphoblastic 327 12558 Others. trn-tst
10 : .
(Others) diagnostic groups
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= Gidi thiéu
®  Giai thuat ring ngau nhién
o N
Thuc nghiém L
® ® ® K&t qua thuc nghiém
| |

® Nghi thic kiém tra
O Training set: xay dung mo hinh
O Testing set: danh gia mo hinh
O | eave-1-out

® Tigu chi dénh gid
O Precision, Recall, F1, Accuracy

® Cac tham s6
O Xday dung 200 cdy, st dung hgau nhién 1/3 dim.

O Luat cuc bé: 1ldng giéng
0 SVM: ham nhan tuyén tinh vGi cost = 100000
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Ket qua thuc nghiém

Precision (%)

Precision

100 &y

g0

80

70

60

Gidi thiéu

Giai thuat ring ngau nhién
Luat gdn nhdn cuc bdé
Két qua thuc nghiém

Két ludn va hudng phdt trién

== SVM
—#= RF-C4.5(Maj)
RF-C4.5(kNN)
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= Gigi thiéu
" Giai thudt ring ngau nhién
~T ? e N
Ket qua thuc nghiém il oy
® ® u Két qua thuc nghiém
u Két ludn va hudng phdt trién

Recall

o0
80

70
== SVM

== RF-C4.5(Maj)
RF-C4.5(kNN)

&0

Recall (%)

Dataset
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Ket qua thuc nghiém

F1 (%)

80

70

60

[ )

F1

Dataset

" Gigi thiéu
" Giai thudt ring ngau nhién
. Luat gdn nhdn cuc bo
= Két qua thuc nghiém

u Két ludn va hudng phdt trién

== SVM
== RF-C4.5(Maj)
RF-C4.5(kNN)

10
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n Gidi thiéu

" Giai thudt ring ngau nhién

Ké,* qUé 'l'hl..l'C nghiém "  Luét gdn nhan cuc bo

" Két qua thuc nghiém

u Két ludn va hudng phdt trién
Accuracy

100 ¢ N . - - .

o0
80

70

i SV

60 == RF-C4.5(Maj)
RF-C4.5(kNN)

Accuracy (%)

Dataset
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Gidi thiéu

Giai thuat ring ngau nhién

G. 7,0 [ BV, N : L at ’ h~ bé
d 1‘h uat gdn nhdn cuc bo

Két qué thuc nghiém
Két ludn va huéng phat trién

B Riing ngau nhién véi luat gan nhan cuc bd
O Thay thé luat gdn nhdn binh chon sé dong
O Giam thanh phan 16i bias cua cay
O Cai tién hiéu qua phan I&p di liéu cé sb chiéu I6n
0 Danh gid trén 10 tap di liéu y-sinh

B Hudng phat trién
O Luat gan nhdn cuc bd khac
O Mo hinh cuc bd
0 Xu ly song song
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