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Tém tit. Trong bai bdo nay, ching téi di xdy dung giai thudt phan [6p da lop
bang viéc mé réng giai thugt RF-ODT theo hwong tiép cdn phwong phdp One-
Versus-All dé duwa vin dé da 16p vé thanh cdc vin dé nhi phdn, sau dé ding phirong
phdp phadn tich biét ldp tuyén tinh tim siéu phang téi wu tach div liéu, goi la gidi
thudt RF-ODT-OVA. Két qud thire nghiém cho thdy RF-ODT-OVA cho dé chinh xdc
cao khi phén 16p da 16p (96,85%), cao hon cd rirng ngau nhién va thap hon mét it
so voi mdy hoc vécto hé tro. Pay ciing la mét két qud c6 ¥ nghia quan trong cho
viéc hoc tap va nghién cuu trong linh vuc khai khoang dir liéu.

1. Mé dau

Nhitng nim gan day, van dé khai khoang dit liéu da tré thanh mot trong nhiing
huéng nghién ctru chinh trong céng nghé tri thire. N6 dugc xem nhu 1a mot mon hoc
dugc dua vao giang day ¢ cap bac dai hoc va sau dai hoc. Khai khoang dit liéu tap
trung giai quyét cac van dé co ban nhu: phan 16p, hoéi quy, gom nhom, luat két hop.
Dic biét voi phan 16p dit lidu c6 sb chiéu 16n, van dé kho khan thuong gip 1a dir liu
thuong tach ro1 nhau trong khong gian co sd chiéu 16n, nén nguoi ta mong mudn tim
ra dugc giai thuat c6 thé phan 16p tét cac dit liéu nhu vay.

Hién nay thi gidi thudt riung ngﬁu nhién va may hoc SVM duogc xem 1a lya chon
hop ly, trong do giai thuat ring ngau nhién (Breiman, 2001) la mét trong nhiing
phuong phap tap hop mé hinh thanh cong nhat. Tuy nhién, giai thuat rimg ngiu
nhién chi xdy dung cic cdy quyét dinh thong thuong va chi chon mét thudc tinh
dung dé phan hoach tai mdi nit, vi thé c4 nhan mdi cdy kém hiéu qua khi lam viéc
vo1 dir liéu co6 su phu thude nhau gitra cac thudc tinh, thuong gip ¢ nhitng dir li¢u co6
so chiéu rat 16n. Do d6, hién da c6 giai thuat rimg ngau nhién xién phan RF-ODT
dugc dénh gia 1 cho két qua phan 16p hiéu qua hon rimg ngiu nhién. Piém han ché
ctia RF-ODT 1a chi phan 16p hai 16p nén chiing tdi xay dung giai thuat ring ngau
nhién xién phan RF-ODT-OVA cho phan 16p da 16p theo huéng mo rong giai thuat
RF-ODT, dong thoi s& danh gia hidu qua cia RF-ODT-OVA dé lam co s& cho viéc
nghién curu, hoc tap trong linh vyc khai khoang dir liu.

2. Két qua chinh
2.1. Gi6i thidu giai thuit rirng ngiu nhién xién phan RF-ODT cho phéan lép
hai 16p

Giai thuat RF-ODT (Do et al., 2009) di xdy dung mot tdp hop cac cdy quyét
dinh xién tvong ty nhu trong rimg ngau nhién cta Breiman (Breiman, 2001). Diém
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khac biét trong qué trinh xay dung cdy quyét dinh xién ngau nhién cia RF-ODT la
stt dung phuong phap phan tich biét 1ap tuyén tinh ctia Fisher dé phan hoach da
thudc tinh tai cac nat (Linear Discriminant Analysis - LDA).
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Hinh 1: Phan hoach don thudc tinh (trai) va da thudc tinh (phai)

Qua trinh thyc hién cia LDA dua trén dg biét lap tuyén tinh caa dir li¢u (Fisher,
1936). Y tudng chinh cia LDA 14 tim vécto (siéu phing) sao cho khi chiéu dit liéu
lén d6 thi do biét 1ap giita trung binh dit liéu cta 2 16p 14 16n nhat va do chong lap
giita 2 16p 1 nho nhat.
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Hinh 2: Minh hoa vécto (w) diing dé chiéu di liéu 2 thudc tinh (chiéu)

2.2.Xay dung giai thuat RF-ODT-OVA cho phan 16p dir liéu da 16p

Trong giai thuat RF-ODT-OVA nay, ching t6i cling sir dung phuong phap phan
tich biét 1ap tuyén tinh LDA dé phan hoach dir liéu xién phan tai mdi nat cta cay.
Tuy nhién, phuong phap LDA chi thyc hién cho van d& phan 16p nhi phan nén
chung t6i xdy dung giai thuat bang cach mé rong giai thuat RF-ODT theo tiép can
OVA Véi tiéu chi cuc dai hoa 1 phan hoach dé phan 16p.

O day chung t6i dung phuong phap OVA vi tinh don gian cua nd, néu két hop
vé6i tinh hiéu qua cua giai thuat RF-ODT va viéc sir dung tuan tu LDA trong cac mo
hinh da 16p s& gitp khic phuc nhuge diém cua OVA.

Chi tiét caia gidgi thugt RF-ODT-OVA dwoc mé ti cu thé nhw dwéi day:
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— Giai thuat s& xay dung k mé hinh phan 16p. (k: s6 16p).

— Taco k’ 14 s6 16p ciia mo hinh phén 16p thi i: khai tao k’=k; sau mdi mé hinh
phan 16p ta c6 s6 16p k’=s6 16p mé hinh phan 16p trude -1

— Xét mdi mo hinh phan 16p thu i

e Giai thuat s& xdy dung k’ siéu phang (ing vdi k> 16p), két hop tinh chi sd
Gini (hodc d6 loi thong tin) cho mdi siéu phiang, muc dich dé tim ra 16p hoc c6 thé
duoc tach hiéu qua nhat tir k’ 16p hoc.

e Ung voi mdi siéu phang, tam goi 1a siéu phang thir j s& tach 16p thi j (véij €
[1..k’]): dua 16p thir j vé 1am 16p duong (+), dua céac 16p con lai 1am 16p am (-), ké
tiép dung phuwong phap LDA thuc hién viéc phan hoach xién phan dé tim ra siéu
phang tbi wu tach 16p tht j tir cac 16p con lai.

e Sau d6 chon siéu phang co chi s6 Gini (hodc d6 lgi thong tin Enew) nho nhat
dé tach 16p tht j (16p duong) tai nit.

Phuong phap LDA ma giai thuat sir dung ¢ dy da duoc diéu chinh cach tinh do
léch b theo tham sb a € (0,1) theo nhur dé xuat trong (Do et al., 2009).

Minh hoa qua trinh phan 16p cua giai thuat RF-ODT-OVA:
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Hinh 3: Minh he¢a qua trinh phan 16p da 16p cia giai thuat RF-ODT-OVA
2.3. Két qua nghién ciru
Giai thuat RE-ODT-OVA dugc cai dat bang ngon ngit 1ap trinh C/C++ dua
trén ma nguén cua giai thuat RF-ODT. TAt cé cac gidi thuat dugc thyc hi¢n trén may
tinh ca nhan chay hé diéu hanh Linux. Céc dit liéu da 16p sur dung trong thuc nghiém
thudc linh vuc nhan dang ky tu s6, ky tu viét tay va dir liéu van tay, chi tiét cia cac
tap dir liéu dugc mo ta trong bang 1:

Béang 1: Mo ta cac tap dir liéu da l6p
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Tap dit liu | S6 mAu huin luyén | S6 miu kiém tra | S6 chiéu | S6 16p Nhin
Opt 3823 1797 64 |10 0—9
Usps 7291 2007 256 | 10 1—10
Letter 13334 6666 16 |26 0—25
Fp-57 700 352 200 |57 1—56
Fp-78 950 422 200 |78 0—77

Céc tham s6 sir dung cho RF-ODT-OVA dugc ghi nhan trong bang 2:

Bang 2: Cac tham so sir dung cho RF-ODT-OVA

STT | Tap dirliéu | SO chiéu ngiu nhién | S6 chiéu dwgc chon | S6 ciy dwoc chon
1 Opt 64 32 100
2 Letter 16 12 100
3 Usps 256 50 100
4 Fp-57 200 110 100
5 Fp-78 200 100 100

Pé danh gia hiéu qua cua giai thuat, ching t6i cling so sanh két qua ctua RF-

ODT-OVA véi giai thuat RF-CART, Lib-SVM (hai giai thuat hiéu qua hién nay) co
trong thu vién R. Trong d6 tham s6 cho RF-CART dugc diéu chinh tuong tng, riéng
tham s6 cho Lib-SVM dugc mé ta nhu bang 3:

Bang 3: Cac tham sd sir dung cho Lib-SVM

STT Tap dir liéu Ham nhan Gamma
Opt Radial 0.00085
Usps Radial 0.0035
Letter Radial 0.018
Fp-57 Linear -
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5 Fp-78 Radial 0.0001

Két qua thyc nghiém dugc danh gia dua trén do chinh xac phan 16p — dugc tinh
bang sd diém dir liéu dugc phan 16p dung cia tat ca cac 16p chia cho tong sé diém
dir liéu. Chang t6i thu duoc két qua nhu trinh bay trong bang 4.

Bang 4: Két qua phén 16p ciia RF-ODT-OVA so v6i RF-CART, Lib-SVM

Do chinh xac (%)

Tén tap dir liéu
RF-ODT-OVA RF-CART Lib-SVM
Opt 97.42 95.47 98.44
Letter 96.85 96.00 97.40
Usps 94.25 92.97 95.12
Fp-57 97.16 93.94 96.59
Fp-78 98.58 95.73 98.58
TRUNG BINH 96.85 94.82 97.23

3. Kétluin

Qua céc ghi nhan trén cho thay giai thuat RF-ODT-OVA cho két qua hoan toan
t6t hon so v4i giai thuat RE-CART (cao hon 2.03%), thip hon mét it so véi giai
thuat Lib-SVM (thap hon 0.38%), dong thoi RF-ODT-OVA ciing dat dugc do chinh
x4c cao (96.85%) khi phan 16p dir lidu da 16p. Pay ciing 13 mot két qua nghién ctru
c6 y nghia quan trong cho viéc hoc tap, nghién cuu trong linh vuc Khai khoang dir
liu.

TAI LIEU THAM KHAO

1. B. Q. Bao, D. T. Nhung, B. T. Nghi, L. Philippe, L. Stéphane, “Phan loai dit
liéu gien vai ring ngau nhién xién phan”. Tuyén tdp cong trinh nghién ciru
céng nghé Thong tin va Truyén théng nam 2009, trang 1-8.

2. Alexander Statnikov, Constantin F. Aliferis, “Are Random Forests Better

than Support Vector Machines for Microarray-Based Cancer Classification?”
Vanderbilt University, Nashville, TN, USA, 2007, pp.686-687.

3. Breiman, L., “Random Forests”, Machine Learning, 45(1), 2001, pp.5-32.

162



HOQI NGHI NCKH KHOA SP TOAN-TIN THANG 05/2015

4.

Chaoyang Zhang, Peng Li, Arun Rajendran, Youping Deng, “Parallel
Multicategory Support Vector Machines (PMC-SVM) for Classifying
microcarray Data”, In.:Proceedings of the First International Multi-
Symposiums on Computer and Computational Sciences (IMSCCS'06). IEEE,
2006.

Fisher, R. A., “The use of multiple measurements in taxonomic problems.
Annals of Eugenics”, Annals of Eugenics, Vol. 7, Pt. I, 1936, pp.179-188.

Freund , Y., Schapire, R., “A decision-theoretic generalization of on-line
learning and an application to boosting”, Computational Learning Theory,
1995, pp. 23-37.

Hsu, C. W., Lin, C. J., “A Comparison of Methods for Multi-class Support
Vector Machines”, IEEE Transactions on Neural Networks, 13, pp. 415-425,
2002, pp.1045-1052.

T-N. Do, S. Lallich, N-K. Pham, P. Lenca, “Classifying very-high-
dimensional data with random forests of oblique decision trees”, in Advances
in Knowledge Discovery and Management, H. Briand, F. Guillet, G.
Ritschard, D. Zighed Eds, Springer-Verlag, 2009, pp. 39-55.

Vapnik, The Nature of Statistical Learning Theory. Springer-Verlag, 1995.

163



