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PHAN LOAI VAN BAN VOI MAY HQC VECTOR HO TRQ
VA CAY QUYET PINH

Tran Cao Pé va Pham Nguyén Khang1
ABSTRACT

Text document classification, basically, can be considered as a classification problem.
Automatic text document classification is to assign a label to a new document based on
the similarity of the document with labeled documents in the training set. Many machine
learning and data mining methods have been applied in text document classification such
as.: Naive Bayes, decision tree, k — Nearest neighbor, neural network, ...

Support vector machine (SVM) is an efficient classification algorithm. It has been applied
to machine learning and recognition field. However, it is still not efficient in applying to
text document classification because, by the nature, this problem often deals with a large
feature space. This paper focuses on applying SVM to text document classification and
compares the efficiency of the method with the one of decision tree, a traditional
classification algorithm. The research illustrates that SVM along with the feature
selection based on the singular value decomposition (SVD) is much better than decision
tree method.

Keywords: Decision tree, Support vector machine (SVM), text document classification,
single value decomposition (SVD)

Title: Text document classification with support vector machine and decision tree
TOM TAT

Bai todn phdn logi van ban, thuc chdt, cé thé xem la bai todn phan I6p. Phén logi vin
ban tw dong la viéc gan cac nhan phan logi lén mot van ban moi dwa trén murc do twong
tie ctia van ban dé so véi cdc van ban di dwoc gdn nhan trong tdp hudn luyén. Nhiéu ky
thudt may hoc va khai pha dir lieu da dwoc dp dung vao bai toan phan loai van ban,
chang han: phwong phdp quyet dinh dya vao Bayes ngdy tho (Naive Bayes), cdy quyét
dinh (decision tree), k—lang giéng gan nhat (KNN), mang noron (neural network), ..

May hoc vecto hé tro (SVM) la mét gidi thudt phén 16p cé hiéu qud cao va da dwoc dp
dung nhiéu trong linh vuc khai pha dir liéu va nhan dang. Tuy nhién SVM chwa dwoc dp
dung mét cach cé hiéu qua vao phan logi van ban vi dac diém cua bai todn phdn logi van
ban la khéng gian ddc trung thwong rat I6n. Bai viét nay nghién cieu mdy hoc vector ho
tro (SVM), ap dung no vao bai toan phdn logi van ban va so sanh hiéu qua cua no voi
hiéu qua cia gidi thudt phdn 16p c6 dién, rdt phé bién d@o la cdy quyét dinh. Nghién citu
chi ra rang SVM véi cach lua chon ddic trung bang phirong phdp tach gia tri don (SVD)
cho két qua tot hon so véi cdy quyét dinh.

Tir khéa: Cady quyét dinh, mdy hoc vector hé tro, phén logi vin ban, tich gid tri don

1 GIOI THIEU BAI TOAN PHAN LOAI VAN BAN

Phén loai vin ban 1a mot bai toan xur li vin ban ¢ dién, d6 1a 4nh xa mot van ban
vao mot chu dé da biet trong mot tap hitu han cac 7ch1”1 dé dua trén ngit nghia cla
van ban. Vi du mdt bai vi€t trong mét to bao c6 thé thudc mot (hodc mat vai) chu
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dé nao do6 (nhu thé thao, sirc khoe, cong nghé thong tin,...). Viéc ty dong phén loai
véan ban vao mot chu dé nao do gitip cho viée sip xép, lu’u trir va truy van tai li€u
dé dang hon vé sau.

Dic diém ndi bat cia bai toan nay 1a su da dang ctia chu dé vin ban va tinh da chu
dé cua vin ban. Tinh da chu dé ciia van ban lam cho sy phan loai chi mang tinh
tuong ddi va co phén chu quan, néu do con nguoi thyc hién, va dé bi nhap nhé“mg
khi phan loai ty dong. RS rang mot bai viét vé Gido duc ciing c6 thé xép vao Kinh
té néu nhu bai viét ban vé tién nong dau tu cho gido duc va tac dong cua dau tu
nay dén kinh té - xa hoi. Vé ban chat, mot van ban 1a mot tap hop tir ngit c6 lién
quan voi nhau tao nén ndi dung ngit nghia ctia van ban. Tt nglt cia mot van ban la
da dang do tinh da dang cua ngdn ngir (dong nghia, da nghia, tir vay muon nud6ce
ngoai,...) va sO luong tir can xét 1a 16n. O day can luu y rang, mét van ban co thé
c0 s0 luong tir ngit khong nhiéu, nhung sé luong tir ngit can xét 1a rat nhiéu vi phai
bao ham tat ca cac tir ciia ngdn ngit dang xét.

Trén thé gi6i da co nhiéu cong trinh nghién ctru dat nhimng két qua kha quan, nhat
1a dbi vé6i phan loai van ban tiéng Anh. Tuy vdy, cac nghién ciru va tng dung dbi
v6i van ban tiéng Viét con nhidu han ché do kho khan vé tach tir va cdu. C6 thé liét
ké mot sd cong trinh nghién ciru trong nudc véi cac hudng tiép can khac nhau cho
bai toan phan loai van ban, bao gf”)m: phan loai v6i may hoc vecto hd trg [1], cach
tiép can st dung 1y thuyét tap tho [2], cach tiép can thong ké hinh vi [3], cach tiép
can su dung phuong phap hoc khong giam sat va danh chi muc [4], cach tiép can
theo luét két hop [5]. Theo céac két qua trinh bay trong cdc cong trinh do thi nhimg
cach tiép can néu trén déu cho két qua kha tét. Tuy nhién kho co thé so sanh céac
két qua & trén v6i nhau vi tap dir liéu thyc nghiém cta mdi phuong phap 1a khac
nhau. Bai viét ndy so sanh hiéu qua cua hai cach tiép cén phan loai vin ban: phan
loai v6i giai thudt cay quyét dinh va phan loai v6i may hoc vector hd trg két hop
v6i phan tich gia tri don (SVD).

Theo ca hai cach tiép cén nay, trudc hét, van ban dugc coi nhu 12 mot tap hop cac
tir. D& thyc hién tach tir ching t6i di ap dung giai thuat MMSEG [6]. Phan tiép
theo sé& trinh bay cu thé mo hinh héa vin ban trudc khi ap dung phan 16p theo giai
thuat cay quyét dinh va phan 16p theo SVM.

2 MO HINH HOA VAN BAN

Trén thyc té, dé co thé ap dung mot giai thuat tach tir, van ban can qua budc tién
xtr 1i co ban: chuan héa dau, chuin héa “i” va “y”, chuan hoa font,... Tuy nhién
cac budc nay s& khong dugce dé cap & day do gidi han trang bai viét. C6 thé xem
vin ban 13 tap hop cac tir. Khai niém “tir” & ddy theo nghia 1a mot chudi ki ty lién
tiép nhau trong van ban, khong nhat thiét phai 1a mot tir 6 nghia trong ngén ngit.
Viéc xac dinh “ti” hay tach tir s€ dugc thyc hién b::ing mot giai thuat nao do. Hién
nay phuong phap MMSEG [6] va céc cai tién ciia nd dugc ap dung rong rii trong
tach tir tiéng Viét. Mot s6 dé xuat tach tir doc 1ap v6i ngdn ngir nhu phwong phap
n-gram; chang han trong tiéng Viét ctr lay hai tiéng lién tiép dimg canh nhau trong
van ban lam “2-gram”. Nhu vy mot “2-gram” khong nhit thiét phai 1a mot tur
dung trong tleng Viét. Trong nghién ctru nay, ching t61 dung giai thuat MMSEG
dé tach tir tiéng Viét. Giai thuat ndy c6 ngudn gbc 1a dé tach tiéng Trung Qudc [7]
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v6i d6 chinh xac 99%. Nhiéu nghién ctru da ap dung giai thudt MMSEG vio tach
tir tiéng Viét nhung chua thiy c6 bao céo chinh thic nao vé két qua tach tir. Tuy
nhién, trong nghién ctru ctia chung t6i, MMSEG c6 thé ap dung vao bai toan phan
loai van ban vi: MMSEG tach tir voi d6 chinh xac kha cao trén 95%; ty 1€ sai sot
trong tach tir khoang 5% khong anh huong 16n dén két qua phan loai.

Sau khi tach tir, vin ban dugc xem nhu 1a mot tap hop cac “tu”. Chir tir trong dau
ngodc vi nd 1a tir sinh ra boi giai thudt tach tir, nd khong nhat thiét phai c6 nghia
trong ngdn ngit. V4i giai thuat MMSEG thi cac “tir” dugc tach déu co nghia (co
trong tir dién), tuy nhién n6 khong nhat thiét phai diing hoan toan trong ngit canh
ctia vin ban (ngit nghia). Hinh 1 cho vi du vé mot doan van ban duoc tach theo
giai thuat MMSEG.

Ai/ cling/ biét/ khéng gian/ cé thé/ tac dong/ dén/ con ngudi.

Mat trevi/ gay nén/ nhiéu/ van dé/ noi/ mét sb/ ngudi/ nhay cdm/ trwédc/ nhivng/
ddi thay/ cta/ thoi tiét.

Bén canh/ viéc/ gay nén/ bién dong/ thuy triéu/ mat trang/ con/ 1a/ nguyén
nhan/ clta/ hién tweng/ méng du/ buwéc di/ trong khi/ ngu.

Duéng nhu/ ail cling/ nghe néi/ dia ciu/ chuing ta/ cé thé/ 1a/ noi/ dé bo/ ctal
cac/ thién thach/ vao/ mot/ ngay/ vo dinh/ nao dé.

Hinh 1: Vi du vé tach tir véi giai thuat MMSEG

R rang rang, cac tir trong van ban c6 mirc do quan trong khac nhau ddi véi van
ban va ca trong phan loai vin ban. Mot sé tir nhu tir ndi, tir chi s6 lwong (“va
“cac”, “nhing, ‘mdi”,...) khong mang tinh phan biét trong khi phéan loai. Ngoai ra,
con co rat nhidu tir khac cling khong c6 gia tri phan loai vi du nhur tir xuat hién hau
khip cac van ban hay dung khong phé bién trong van ban, nhimg tr goi la
stopword nay can dugc loai bo. Cé nhiéu cach loai bo stopword, chang han dung 1
danh sach cic stopword hodc loai bo theo tin sudt xudt hién cua tir (chi sd

TF*IDF). Trong thuc nghiém chiing t6i ding mot danh sach stopword két hop véi
viéc loai bo céc tir ¢6 chi sb TF*IDF thép. Chi s6 TF*IDF thép ttrc 1a tir xudt hién
hau khép cac ban ban hodc tir rat it xuét hién.

Sau khi loai bd cac stopword, van ban co thé xem nhu 13 mot tap hop cac dac
trung, d6 1a tap hop cac tir “quan trong” con lai dé biéu dién vin ban. Viéc phan
loai van ban s& dya trén cac dic trung nay. Tuy nhién, ¢ thé thay rang, sd dac
trung cua mot van ban 1a 16n va khong gian cac dac trung (tat ca ddc trung) cua tat
ca cac van ban dang xem xét 13 rat 16n, vé& nguyén tic, n6 bao gdm tat ca cac tir
trong mot ngdn ngir. Chinh vi vay, phan loai dua trén cic ddc trung nay can phai
c6 cach xtr i, Iya chon déc trung nham rat ngén sb chiéu cua khong gian dic
trung. Trén thyc té, nguoi ta khong thé xét tat ca cac tir clia ngdn ngit ma 1a ding
tap hop cac tr dugc rat ra tir mot tdp (du 16n) cac van ban dang xét (goi la tap
ngir liéu).

Ké dén, mdi van ban d; trong tdp ngit liéu dang xét s& dwoc moé hinh héa nhu 1a
mot vector trong sb cua cac dac trung, d;(wiy,...,wWi,). Trong bai viét nay, trong sb
ctia mot tir dugc tinh theo tan suat xuat hién cua tir trong van ban (TF) va tan suat
nghich ddo cda tir trong tap ngit liu (IDF).
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N
w, = TF,* 1og[J (1)
J 1 DFJ

e TF;la 6 14n xuit hién cua tir thir j trong van ban thir 1.
e DF;la tong s6 van ban c6 chura tir thir j trong tp ngir liu.
e N la tong sO van ban trong tap ngir li¢u.

3 PHAN LOAI VAN BAN THEO PHUONG PHAP CAY QUYET PINH

Phuong phap ciy quyét dinh [8] c6 thé ap dung vao bai toan phén loai van ban.
Duya vao tap cac van ban huan luyén (sau nay goi tat 1a dp huan luyen) xay dung
mot cdy quyét dinh. Cay quyét dinh ¢ dang 1a cay nhi phan, mdi nit trong tuong
ung vdi viéc phan hoach tap van ban dya trén mdt thudc tinh nao dé (mot tir). Viéc
xay dung cay quyét dinh phu thudc vao viéc lya chon thudc tinh dé phan hoach.
Theo [8], chung t6i lya chon thudc tinh phan hoach dya trén d6 lgi thong tin
(information gain) 16n nhét, d6 1a hiéu gitta d6 hon loan thong tin trude va sau
phan hoach véi thudc tinh d6. Do 1gi thong tin dugc tinh toan dya vao d6 hon loan
thong tin (Entropy) theo cong thirc (2). Gia sir tap huan luyén S chira cac vin ban
thudc k chu dé, thi do hdn loan thong tin cua tép S la:

Entropy(S) = Zk: (—=p,log, p,) (2)

i=l

Trong d6 p; 1a xac suat dé mot phan tir (1 van ban) thudc vao chu dé thi i. p; chinh
la tan suat xuat hién mdt van ban thudc cha dé thir i trong tap S.

Do loi thong tin khi dung thudc tinh @ phan hoach tap S thanh cac tip con tuy theo
gia tri cua a (ki hiéu Values(a) trong cong thuc) 1a :

Gain(S,a) = Entropy(S) — Z 1 Entropy(S,) 3)

veValues(a)

3.1 Gidi thut xdy dung ciy quyét dinh
Pau vao :

- Tap M chira tit ca cac van ban hudn luyén d3 mé hinh hoa thanh cac vector
di(Wi] 5o o .,W,’m)

- Tap A chira tit ca cac tir trong tdp huin luyén M (sau khi loai stopword)

- Mot tap cha & C.

Piu ra : Cay quyét dinh dang nhi phan cho viéc phén loai theo tap chu dé C.

Giai thuat (tham khao [9]):

- Bit dAu: nat gde chura tat ca van ban huin luyén.

- Néu dir liéu tai nut chi thudc 1 chi dé (1 16p) thi nut la nit 14 va dugc gan nhin
la chu deé do.

- Néu mot nut chira dir liéu khong thuan nhat (thudc cac 16p khac nhau) thi lya
chon thudce tinh phan hoach véi d¢ loi thong tin 16n nhat (gia st thude tinh 14 a
véi gia triy, y goi la gid tri phdn tach); phan chia nat ndy mét cach dé qui lam
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hai tap M1, M2; M1 chira cac van ban chira a nhung gia tri tbu@c tinh nho hon

y, M2 chtra c4c van ban chira a va gia tri thude tinh 16n hon bang y.
Giai thuat dung khi tat ca cac nat la da dugc gan nhan. Trong Ung dung, ngudi ta
6 thé khong tién hanh phan hoach nut dén khi dir liu dong nhat (chi thugec mot
16p) ma ngudi ta dung phan hoach khi s6 phan tir tai ntit con it hon mot s6 luong
nao d6 va gan nhan r}ﬁt theo Iuat binh chon s6 dong ctia cac phan tir chira tai nut.
biéu nay nham cai ti€n toc d6 xay dung cay va tranh dwoc tinh trang hoc vet.
3.2 Panh gia m{t gidi thuit may hoc
Mot s6 chi s6 thong dung duoc dung dé danh gia mot giai thuat may hoc, hay cu
the 1a dé danh gia mot bo phan loai hai 16p tam goi 1a duwong va dm:
— S6 ding duong (TP- True positive): sé phan tir dwong dwoc phén loai duong
— Sé sai am (FN - False negative): s6 phan tir duong dugc phan loai 4m
~ S ding am (TN- True negative): sé phan tir am dugc phan loai 4m
~ S6 sai duong (FP - False positive): s6 phan tir &m duoc phén loai duong
- D0 chinh xac (Precision) = TP/(TP + FP)
- Do bao phu (Recall) = TP/(TP + FN)
- Do do F1= 2*Precision*Recall/(Precision + Recall)
Céc chi s6 ndy s& dugc ding dé danh gia hi¢u qua cdy quyét dinh va may hoc
SVM vé sau, trong phan thyc nghiém.
3.3 Xén tia ciy quyét dinh

Cay quyét dinh vira duoc xay dung thuong 1a 16n, khong mang tinh téng quat ma

mang tinh « hoc vet » theo tap huén luyén. Dé ting tinh tong quat cia cdy, lam cho

cdy thich ing v6i cac mau dir liéu mai, chua dugce huan luyén, ngudi ta cat bét cac

nhanh cdy hay con goi 14 xén tia cdy véi mot tap kiém chimg doc lap véi tap huan

luyén. Pay goi 1a viéc xén tia sau, giai thuat chi tiét nhu sau:

— Véi mdi nut trong (khong phai nat 14), cit bo cac nhanh phan hoach nit bién
nat d6 thanh nat 14 va gan nhan theo luat binh chon s dong.

— Dung tap kiém chung doc 1ap dé kiém tra d¢ chinh xac (precision) ciia cdy méi
sau moi thao tac xén.

- Néu sau khi xén, d6 chinh xac ctia cdy dugc ting lén thi giit nguyén viéc xén va
tiép tuc qua trinh xén cho cac nit trong con lai; nguoc lai thi tra lai hién trang
ban dau (khong thuc hién viée xén tia).

Thuat toan dung khi tat ca cac nit da duoc xem xét dé xén tia.

Vigc thuc hién xén tia cay nhu vay c6 d phuc tap thoi gian 16n do phai dung tap
kiém ching dé wéc lugng 15i sinh ra khi xén tia. Trong thuc hanh ching t6i ap
dung giai thuat xdy dung cdy voi giai phap binh chon trén s6 dong, néu s6 dong
vuot ngudng dat ra thi dirng viée phan hoach. Nhu vay, chung t6i khong thyc hién
thao tac xén tia cay.

3.4 Thyc hién phan loai 1 van ban méi
Céc ciy quyét dinh gio da duoc xdy dung xong va san sang dé dung cho phan loai
van ban. Van ban mdi (can dugc phan loai) dugce coi nhu 1a mét tap hop cac dac
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trung (cac tir). Ta s& tién hanh duyét cdy quyét dinh dé gan nhan phan loai chu dé

cho vin ban dé. Viéc duyét cay quyét dinh hoi giéng voi duyét va tim kiém trén

cdy nhi phéan tim kiém:

- Néu tir thudc vin ban va gia tri cua tir nhd hon gié tri phan tach tai ntt, hodc tir
khong thudc vin ban thi ta s& duyét tiép cdy con trai cta cay quyét dinh.

- Néu tr thude vin ban va gia tri cla tir 1on hon gia tri phan tach tai nat thi ta s€
duyét cay con phai cua ciy quyét dinh.

— Qua trinh nay dung khi gdp nat hién tai 1a nut 14, gdn nhan cho vén ban la nhan
cua nut 14 do.

4 PHAN LOAI VAN BAN VOI MAY HQC VECTOR HO TRQ

Gan day phuong phap may hoc vector hd tro da dugc 4p dung vao bai toan phan
loai van ban va di cho thdy két qua kha quan [1,12]. Tuy nhién, nhu di néi, bai
toan phan loai vin ban c¢6 cac dic trung 1a tir nén khong gian dic trung 1a rat 16n,
bao gém moi tir cia ngdn ngl hodc trong tap ngfr lidu. S6 chiéu cua khong gian
déc trung 16n lam gia tang nhiéu, d6 1a mot trd ngai chinh trong viée ap dung SVM
vao phan loai van ban. Dé ap dung c6 hidu qua SVM, ngudi ta can tim cach rat
ngan s6 chiéu cua khong gian dic trung. Trong nghién ctru [1], céc tac gia da deé
xuat ding luong tin twong hd dé loai bo bét cac dic trung. Trong nghién ciru nay
chung t6i dung ky thuat tich gia tri don (SVD) dé rat ngin sé chiéu khong gian
dac trung.
4.1 Phan tich gia tri don (SVD)
Phan tich gia tri don 13 phan tich todn hoc nén tang trong k¥ thuat chi muc ngi
nghia tiém an (LSI-Latent Semantic Indexing) dd duoc dung rong rii trong tim
kiém va thu hoi thong tin dang van ban. Y tudng chinh cua giai thuat [10,11] nhu
sau:
Cho ma tran A (kich thudc mxn), ma tran A luon luén phan tich dugc thanh tich
cta ba ma tran theo dang: A = UYV" , trong do:
- U la ma trén tryc giao mxm c6 cac ¢t 1a cac vecto don bén trai cua A.
> la ma tran mxn cé dudng chéo chira cac gia tri don, khong am co thu tu
giam dan:
81 2 82 2.2 6min(m,n)Z 0
-V la ma trén tryc giao nxn c6 cac coOt 1a cac vecto don bén phai cua A.
Hang ctia ma trin A 1a s6 cac s6 khac 0 trén dudng chéo chinh cua ma trdn ).
Thong thuong A 1a mét ma trén thua c6 kich thude lon. bé giam s6 chiéu cua ma
trdn nguoi ta thuong tim cach xap xi ma trdn A (c6 hang r) bang mot ma tran A, c6
hang 13 k nho hon r rat nhiéu. Ma tran x4p xi ciia A theo k¥ thudt nay chinh la:
A= UkaVk , trong do
— Uy 1a ma tran tryc giao mxk c6 cac cot 1a k cot d4u cta ma tran U.
- Yk la ma tran duong chéo kxk chura k ph?ln ttr dau tién 01, 02, «.. » Ok trén duong
chéo chinh.
- Vi 1a ma trén tryc giao nxk cé cac cot 1a k cot dau ciia ma tran V.

57



Tap chi Khoa hoc 2012:21a 52-63 Truong Dai hoc Can Tho

Viéc xdp xi ndy c6 thé xem nhu chuyen khong gian dang xét (r chleu) vé khong
gian k chiéu, v6i k nho hon rat nhiéu so véi r. Vé mat thue hanh viée cit ma trén A
vé sb chiéu k con loai bo nhidu va tang cudong cac mdi lién ket nglr nghia tiém an
gilta cdc tir trong tap van ban. Chung toi s€ ap dung k§ thuat xap xi nay dé rut ngin
s6 chiéu cua khong gian dic trung. Khoi dau, mdi vin ban dugc md hinh héa
thanh mét vecto cdt trong khong gian xac dinh bdi A,,. Sau khi Cat Apn V& Ay,
chc tat ca cac vecto dang xét déu dugc chiéu 1én khong gian A, dé co s6 chiéu k
theo cong thirc:
Proj(x) = x Uy @)

4.2 May hoc vécto hd trg

b

Hinh 2: Vi du siéu phing véi 1¢ cue dai trong R?

May hoc vécto hd trg (SVM) 1a mot giai thuat may hoc dua trén 1y thuyét hoc
thong ké do Vapnik va Chervonenkis xay dung [13]. Bai toan co ban cua SVM la
bai toan phan loai hai 16p: Cho trudc n diém trong khong glan d chiéu (mdi diém
thudc vao moét 16p ki hiéu 1a +1 hodc —1, muc dich cia giai thudt SVM Ia tim mot
siéu phing (hyperplane) phan hoach t01 uu cho phép chia cac diém nay thanh hai
phan sao cho cac diém cing mot 16p nim vé mot phia véi siéu phang nay. Hinh 2
cho mdt minh hoa phén 16p véi SVM trong mit phéng.

Xét tap dir liéu miu co thé tach roi tuyén tinh {(x1,y1).(X0,¥2),..s(XnYn)} VOi
x;eRY va y; e{+1}. Siéu phing t6i wu phan tap dit liéu nay thanh hai 16p 1a siéu
phéng co6 thé tach roi dit liéu thanh hai 16p riéng biét véi 1€ (margin) 16n nhat. Ttc
la, can tim si€u phang H: y = w.x + b = 0 va hai si€u phang H1, H2 ho tro song
song voi H va c¢6 cung khoang cach dén H. Véi di€u kién khong c6 phén tir nao
cua tadp mau nam gitta H1 va H2, khi do:

wXx+b>=+1véiy=+1

wx+tb>=-1voiy=-1

Két hop hai diéu kién trén ta c6 y(w.x + b) >= 1
Khoang c4ch ctia siéu phang H1 va H2 dén H 1a |w]. Ta cin tim siéu phang H véi
1& 16n nhat, tirc 1a giai bai toan téi wu tim minw| voi rang bude y(w.x +b) >= L.
Ngudi ta c6 thé chuyén bai toan sang bai toan tuong duong nhung dé giai hon 1a
mibn%Hsz v6i rang budce y(w.x + b) >= 1. Loi giai cho bai toan tdi wu nay la cuc
tiéu hoa ham Lagrange:

L(wb,a) = Zlwll* = By e, (v (= w,x, » +b) — 1) (5)
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Trong d6 a 1a cac hé s6 Lagrange, 0>0. Sau d6 ngudi ta chuyén thanh bai toan dbi
ngau la cyc dai héa ham W(a):

maz, W(a) = masx, (min, , L(w, & a)) (6)

Tir d6 giai dé tim duoc cac gid tri t0i wu cho w,b va a. V& sau, viéc phan loai mot
mau méi chi 1a viéc ki€m tra ham dau sign(wx +b).

Loi giai tim siéu phang tdi wru trén c6 thé mé rong trong truong hop dir lidu khong
thé tach roi tuyen tinh [11] bang cach anh xa dir liéu vao mot khong gian c6 s6

chiéu 16n hon bang cach st dung mét ham nhan K (kernel). Mot s ham nhan
thudng dung dugc cho trong bang 1.

Bang 1: Mt s6 ham nhan thuwong ding

Kiéu ham nhan Cong thirc
Linear kernel Kx. y)=x.y
Polynomial kernel Kx.y)=x.y+1)?
Radial basis function Lot

e | R Y '_‘(l’l
(Gaussian) kernel Kix,v)=e

Hyperbolic tangent kernel | K(x. y) = tanh (a.x.y - b)

O day chung t6i khong c6 y dinh di sau vao chi tiét giai bai toan tim siéu phang
nay, doc gia quan tim c6 thé tim 10i giai trong cong trinh cua Vapnik [13]. Ching
t6i sir dung phan mém Weka [14] dé thuc hién cac tinh toan phén 16p va kiém tra
phuong phap d& xuat.

5 KET QUA THU'C NGHIEM

Trong thyc nghiém, c6 7842 van ban thudc 10 chu dé khac nhau d3 dugc tap hop
dung dé xay dung may hoc va kiém chimg hiéu qua. Cac van ban dugc suu tap tir
céc trang bao dién tr pho bién bang tiéng viét nhu vnexpress.net, vietnamnet.vn,
dantri.com.vn. Sau khi tach tr va loai bo stopword, sb tir con lai 12 14275 tir. Sau
khi mo6 hinh hoéa, mdi vin ban 1a mot vector trong sb cac tir, trong d6 cac trong )
1a chi s6 TF*IDF nhu d3 trinh bay. Nhu vay tap ngit liéu dugc mé hinh hoa nhu 1a
mot ma tran chira TF*IDF cua cac tir va co kich thudc 14275 x 7842 phﬁn tr.
Béng 2 cho s6 li¢u théng ké s6 van ban thudc mdi chu dé. Trong mdi chu dé, 500
vin ban dugc chon mot cach ngiu nhién dé huéan luyén, tuc 1a xdy dung cay quyét
dinh hodc huin luyén may hoc SVM. Sb vin ban con lai dé kiém ching doc lap.
Dé tién goi tén hai tip nay duoc dit tén 1a tdp hudn luyén va tdp kiém chimg
doc lap.

Viéc danh gia dua vao cac chi s do chinh xac (Precision), dd bao phu (Recall) va
F1. Két qua kiém ching cac ciy quyét dinh véi tdp kiém chirng déc ldp dugce cho
trong bang 3. Cac chi s6 kiém chtng nodi trén dugc cho trong bang 5 va so sanh véi
két qua kiém chimg v6i may hoc SVM.
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Bing 2: 10 chii dé va s6 lwgng miu ding trong thwe nghi¢m

Tén l6p Sb mz:luAhuz”'m ) mi:l}l kiém  Téng sb }nﬁu (vin
luyén chirng ban)

CNTT 500 286 786
PTVT 500 282 782
Gi4o dyc 500 299 799
Am thuc 500 291 791
Bét dong san 500 265 765
Khoa hoc 500 282 782
Kinh té 500 291 791
Y hoc 500 287 787
Thé thao 500 288 788
Giai tri 500 271 771
Tong cong 5000 2842 7842

Bing 3: Két qua kiém chirng bd phén 16p bing ciy quyét dinh
Ma

Tén l6p 16p 1 2 3 4 5 6 7 8 9 10

CNTT 1 250 6 8 3 4 3 2 3 4
PTVT 2 12 227 6 5 5 4 7 6 5
Gi4o duc 7 9 10 231 7 9 6 5 12 5 5
Am thyc 4 210 2 253 6 3 2 3 7 3
B4t dong san 5 2 5 5 5 225 7 4 2 5 5
Khoa hoc 6 4 3 8 8 7 226 5 7 8 6
Kinh té 7 5 7 4 5 5 7 243 7 5 3
Y hoc 8 4 5 5 6 5 3 245 6 4
Thé thao 9 1 0 2 1 3 3 3 1 273 1
Giai tri 10 7 4 6 9 7 6 7 6 6 213

Dé huan luyén may hoc SVM, tap ngir liéu dang xét (dd dugc mo hinh héa nhu ma
tran A 475x7342) € dugc phén tich gia tri don va rit ngén s6 chiéu vé& k=200. TAt ca
cac vector tuong tmg voi 7842 vin ban déu dugc chiéu 1én khong gian A,y bang
cong thirc (4). Mdy hoc SVM dugc huén luyén bang tdp hudn luyén da duoc dung
dé xay dung cay quyét dinh. Tdp kiém chimg doc lap mot lan nita dugce dung dé
kiém chimg hi¢u qua may hoc SVM. Két qua kiém ching dugc cho trong bang 4
va cac chi s6 danh gia dugc cho trong bang 5 dé so sanh véi phan 16p theo cay
quyét dinh. May hoc SVM trong thyc nghiém ndy 1a may hoc vi ham nhan
(kernel) RBF, v6i tham s6 C bang 12 va Gama bang 2. Thuc nghiém ciing da
duoc 1am voi mot s6 tham sé khac cia C va Gama, bo tham s ndi trén dugc chon
bang phuong phap thir va sai. Do tham s6 Gama nho nén c6 thé dung may hoc
SVM v6i ham nhan tuyén tinh (linear kernel). Két qua thuc nghiém trén cing bd
dir liéu v6i ham nhan tuyén tinh (C=10 va eps=0.01) cho két qua tét hon trén ham
nhan RBF mét it, nhung khong c6 khac biét nhidu. Vi vdy c6 thé ding ham nhan
RBF hay ham nhan tuyén tinh v6i cac tham s nhu vira néu.
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Bing 4: Két qua kiém ching bd phan 16p bing may hoec SVM

Tén I6p 11\:; 1 2 3 4 5 6 7 8 9 10
CNTT 1 265 5 3 1 2 1 3 3 21
DTVT 2 11 246 3 2 5 4 3 3 2 3
Gido duc 3 3 5 276 3 4 1 3 1 1
Am thuc 4 1 1 3 273 1 3 4 2 2 1
BAt dong san 5 1 3 2 1 249 2 3 2 1 1
Khoa hoc 6 4 3 7 4 1 251 3 4 2 3
Kinh té 7 4 7 2 5 5 3 254 3 4 4
Y hoc 8 3 3 5 3 1 3 4 258 4 3
Thé thao 9 2 3 2 2 2 3 1 2 269 2
Giai tri 10 2 3 3 0 2 5 3 3 6 244

Tir s6 lidu kiém ching chi tiét trong bang 3 va 4 c6 thé tinh toan cac chi s6 danh
gia: Precision, Recall va F1 nhu trong bang 5.

Bing 5: So sanh hiéu qua phan loai viin ban véi ciy quyét dinh va véi may hoc SVM

Tén I6p Cay quyét dinh May hoc SVM

Precision  Recall F1 Precision Recall F1

CNTT 84.5% 87.4% 85.9% 89.5% 92.7%  91.1%
bTVT 81.9% 80.5% 81.2% 88.2% 87.2%  87.7%
Gido duc 83.4% 77.3% 80.2% 90.2% 923% 91.2%
Am thuc 83.8% 86.9% 85.3% 93.2% 93.8%  93.5%
Bét dong san 81.5% 84.9% 83.2% 91.9% 94.0%  92.9%
Khoa hoc 84.3% 80.1% 82.2% 90.0% 89.0%  89.5%
Kinh té 86.2% 83.5% 84.8% 91.0% 87.3%  89.1%
Y hoc 84.9% 89.9% 87.3% 91.2% 89.9%  90.5%
Thé thao 84.3% 94.8% 89.2% 91.8% 93.4%  92.6%
Giai tri 85.5% 78.6% 81.9% 92.8% 90.0% 91.4%
Trung binh 84.1% Trung binh  91.0%

Nhu vy v6i may hoc SVM két hop véi phén tich gia tri don dé rat ngan sé chiéu
ctia khong gian dic trung s& cho két qua phéan loai van ban tét hon 1a phwong phap
cdy quyét dinh. Chung t6i ciing da thir nghiém dung SVM véi khong gian dic
trung ban dau, chua rat gon sb chiéu. Két qua cho thay néu ding SVM véi khong
gian dic trung nguyén thiy thi két qua thap (chi s6 F1 trung binh thu duoc trén
thuc nghiém 1a 85.2%), chi gan twong duong véi hiéu qua cua cay quyet dinh nhu
da trinh bay trong bang 5. Viéc phan tich gia tri don va rat ngin s6 chiéu khong
gian dac trung da gop phan tang do chinh xac ctia may hoc SVM do da loai bo bét
nhiéu va ting cuong mbi lién hé ngir nghia giira cac tir trong khong gian dic trung.

6 KET LUAN

Trong bai viét nay ching toi da trinh bay phuong phap phan loai van ban dya trén
may hoc SVM. Pong goép cua chung t6i 1a dd dé xuat dung ky thudt phan tich gia
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tri don (SVD) dé rut ngin sb chiéu cua khong gian dic trung. Chung toi di kiém
ching d& xuat nay trén 2842 tap tin doc lap tap huén luyén thudc 10 chu dé véi
méay hoc SVM cai dit trong phan mém Weka. Két qua cho thdy ring viéc ding
SVD dé phén tich va rit gon sb chiéu cia khong gian dic trung di nang cao hiéu
qué phan 16p SVM. Thyc nghiém da so sanh két qua phén 16p voi SVM véi két
qua phan 16p voi cay quyét dinh, qua d6 cho thiy rang SVM thyc sy tét hon cay
quyét dinh khi s6 chiéu khong gian dic trung dugce rat gon mot cach hop li. Viée
rat gon dac trung con giup cho khong gian luu trir giam xudng va thoi gian thuc
hién phén 16p nhanh hon vi s6 chiéu cua khong gian ddc trung nho hon nhiéu so
v6i s0 chiéu cta khong gian dic trung ban dau.

Céc kiém ching thuc nghiém dwa trén tap hop cac mau doc 1ap voi cac mau dung
dé xay dung may hoc cho thay rang hiéu qua ciia may hoc SVM trong bai toan
phan loai van ban la 6n dinh, khong phai 1a hoc vet. Viéc phan tich gia tri don dé
rt gon sb chidu ciia khong gian dic trung 13 hoan toan thich hop cho bai toan phan
loai van ban, mot bai toan ma khong gian dic trung 16n, c6 nhiéu nhidu.

Két qua nghién ctru nay c6 thé ap dung vao cac bai toan phan 16p va nhan dang
khéc nhu nhan dang chir viét tay, nhan dang hinh anh (mat nguoi, van tay). Cac bai
toan nay vé ban chat khong khac so v6i bai toan phan loai van ban vi qui trinh xir
li, phuong phap xu li 1a twong ty nhau: rat trich dac trung, lya chon dic trung, may
hoc va phan 16p. Chung t6i s& tiép tuc nghién ctru viéc lya chon dic trung bang
phan tich gia tri don SVD va hi vong s& céi tién hiéu qua nhan dang anh néi chung,
nhan dang chir viét tay noi riéng.
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