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TOM TAT

Bai béo da str dung ky thuét rut trich thdng tin tw dong va phén loai van ban bdng phuong phap SVM
(Support vector machine), FSVM (Fuzzy SVM), két hop véi phan loai da I6p mo. Két qué tng dung
cla nghién ctru dung trong rdt trich théng tin, thu thép tin tire cha cac website hanh chinh cta céc Sé,
ban, nganh thanh phé nham cung cép cho ngudi dén, doanh nghiép céc théng tin vé cha truong chinh
séch, théng tin cla thanh phé trong hoat déng hanh chanh céng.

ABSTRACT

This paper is used automatically to extract information and classify texts by SVM method, FSVM
method with fuzzy multiclass classification. This research result is used to collect information from
admin webpage of local goverment departments, offices for providing citizens, companies about news
of HCM city goverment policy, needed information for operating public admin.

I. GIOI THIEU

Hién di c6 mot sd nghién ctru vé rat trich van ban va phan loai van ban, trong bai bao
nay nhom nghién ctru tim hiéu cac ky thuat trén va 4p dung vao mot ing dung thuc té 13 thu
thap va phan loai thong tin trén cac trang bao dién tir phuc vu cho viéc cung cap tin tic trén
c4c trang web hanh chinh thanh phd. Céac théng tin ndy c6 thé do cic co quan tu cung cap
hodc thu thap dugc trén céac trang web cia By, Chinh phu va cac trang bao di¢n tur khac. Phan
thu thap thong tin sir dung phuong phap nhan dang mau [2],[9], [11] dé c6 thé ty dong rut
trich thong tin tir cac trang web tin tirc. Phan phan loai thong tin tac gia st dung k§y thuat phan
loai vin ban Fuzzy Support Vector Machines (FSVMs) [12] két hop véi phan loai da 16p mo
[5] do két qua phan loai rat tot cua phuong phap nay theo cac dé tai da nghién ctu [1], [5],
[8], [12]. So dd thuc hién gém hai budc chinh 1a thu thap thong tin va phan loai thong tin cu
thé nhu sau:

Phin loai

‘Trang chinh chim cac lign ket Trang tin tiec

Thu thap thong tin Phan loai thong tin

Hinh 1. So do thuc hién

64



Tap chi Khoa hoc Gido duc Ky thudt’, sé: 7(1/2008)
Dai hoc Su pham Ky thudt Thanh pho Ho Chi Minh

II. THU THAP THONG TIN TREN TRANG WEB

Hién nay, rat trich thong tin trén web thuong dugc thuc hién b?mg cach str dung cac
wrapper. Mot wrapper c6 thé duoc xem nhu 1a mot thu tuc duoc thiét ké dé co thé rut trich
dugc nhimg ndi dung can quan tdm cta mot ngudn thong tin nao d6. DA c6 nhidu cong trinh
nghién ctru khac nhau trén thé gi6i st dung nhiéu phuong phép tao wrapper khac nhau dé
hién thuc rat trich thong tin trén web. Cac wrapper nay dugc xdy dung bang tay hodc phat
sinh ty dong dua trén cac vung thong tin nguoi dung xac dinh trudc trén cic trang web mau.
Wrapper xdy dung theo cdc phuong phép nay c6 nhugc diém 1a phai cap nhat lai khi c6 su
thay d6i cach thuc trinh bay trén trang web.

Phuong phap rit trich thong tin bang cach so tring hai trang web dugc xay dung dya
trén phuong phap nhan dang mau ([2]) cho phép rut trich chinh x4c ving thong tin mang noi
dung chinh trén cac trang web. Phuong phap nay duoc thyuc hién bang cich so tring trang
web can rut trich voi mot trang web mau dé xac dinh khung trinh bay chung ciia hai trang
web, tir khung trinh bay chung ta c6 thé rat trich ra dugc ndi dung chinh cua trang web can rat
trich. Phuong phap nay khong doi hoi nguoi dung phai biét cac ngdn ngir xay dung wrapper
hay phai thay d6i wrapper khi cach trinh bay thay d6i do trang web mau c6 thé 1y tryuc tiép tir
trang chil va c¢6 cung cach trinh bay véi trang can rat trich. Nhu vi du minh hoa hinh 2: phan
thong tin trong khung net lién 1a thong tin vé khung trinh bay giéng nhau giita hai trang web,
phan thong tin trong khung nét dut la phan thong tin khac nhau mang noi dung chinh ciia
trang web, ddy 1a noi dung ta can lay.

-
B g cons s

Trang cin nit trich théng tin | | Trang mau

Hinh 2. Ruit trich théng tin bang phwong phdp so tring

1. Rut trich théng tin tir trang web bang phwong phap so trung

Dé thyc hién rit trich thong tin bang phuong phap so trung, hai trang web dugc phan
tich thanh hai cdy da phin c6 géc A va B roi tién hanh so trung trén hai cdy da phan nay.
Nhom nghién ctru st dung thu vién HtmlParser dé phan tich trang web thanh cay da phéan co
gbc. Cay da phan co ba loai nut: TagNode, TextNode va RemarkNode.

+ Dinh nghia.
= Ma tran W: s0 t0i da cac cdp nut so trung gitra cac cay con cap mot cua A va B

= Ma Tran T: Trong d6 T[i, j] 14 do so trang cta hai rimg cdy con cip 1: Ay, A,,..., A; cia
A va By, B, ,..., Bj cua B. T[i,j] duogc tinh dua trén T[1j-1], T[i-1][j], va T[i-1][}-1]).
Can thuc hlen cac phep bién hoan vi nhu sau:
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*
L X4
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T1 = T[i, j-1]
T2 = T[i-1, j]
T3 = T[i-1, j-1]

T[4, j] = max (T1, T2, T3 + Wi, j])

Ma tran G: Trong d6: G[i][j] Iuu giit danh sach cac tham khao dén cac nit rat trich duoc

cua cay con cap mot thur i cua nut goc A khi thuc hién giai thuat so trung hai cay con

cap mot thir i cua A va thu j cia B.

Danh sach M: Trong d6: M[i][j] luu gitt danh sach cac cdp nut dugc so trung khi tién

hanh giai thuat so trung gilra hai rimg cay con cap 1: Aj, Ay,..., Aicta AvaB;, By ,...,

Bj cua B.

Hai niit 1a gidéng nhau néu:

1. Néu hai nut ciing c6 kiéu TagNode, thi chi cin TagName clia chung giong nhau thi
xem nhu hai nut giong nhau.

2. Néu hai niit cing c6 kiéu TextNode hay RemarkNode thi chi khi toan bd ndi dung vin
ban ctia nut ndy giong ndi dung cua nut kia thi hai niit méi dugc xem la giong nhau.
Céc truong hop khac ngoai hai trudng nay thi déu dugce xem 1a hai nat khac nhau.

e Diu vao: Hai nut gc cdy da phan cua trang web can it trich (A) va trang web mau (B).

e Daiura: S6 nut tdi da ctia viéce so tring: weight, danh sach céc tin rat trich dugc: retList.

Thuit gidi so trung cu thé nhw sau:

TH 1: Hai niit goc A va B khong giéng nhau:

Danh sach cac tin rat trich dugc tra vé cua giai thuat:
retList = null

S6 nut tdi da cua cia viéce so tring giira A va B:
weight =0

TH 2: Nut A khong cé nut con

Danh séach céc tin rat trich dugc tra vé cia giai thuat:
retList = null

S6 nit toi da cta viée so triung giita A va B:
weight = 1

TH 3: Nut A ¢6 nut con, nit B khong c6 nit con

Danh sach céc tin rat trich duoc tra vé cia giai thuat:
retList = cac nut con chira tin tirc cia ntit A

SO nut toi da cua viéce so trung gitta A va B:

weight = 1
TH 4: Nit A va B déu ¢6 nit con
Khoi tao:

Goin, m lan lugt 1a s cay con cap 1 cua A va B
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Véimoii=1...n,j=1.m
TL][j] = 0
M(i][j] = null
G[i][j] = null
Tién hanh so tring:
Véimoii=1...n,j=1.m
T1="TIi][j - 1]
T2 =TJi - 1][j]
Goi d¢ quy gidi thuat so trung trén cdy con thir i ciia A va j cua B:
G[i][j] = danh sach cac nut rat trich duoc tra vé tir giai thuat so trung.
tmpWeight = sb nut tdi da cua viée so trung tir giai thuat so tring.
T3 =T[i-1][j - 1] + tmpWeight
T[i][j] = max(T1, T2, T3);
Neéu (T[i][j] == T1) thi Mi][j] = M[i][j-1];
Néu (T[i][j] == T2) thi M[i][j] = M[i - 1][j;
Néu (T[i][j] = T3) thi M[i1[j] = Mi - 1105 - 1] © G, ));
Thye hién rat trich thong tin:
Danh séach céc tin rat trich retList duoc tra vé cta giai thuat gom:

0 Cac nut chtra tin tirc khong tham gia vao phép so trung.

0 Danh séch céc tin rut trich dugc tir phép so trung dugc chira trong G:
Goi k 12 s6 cdy con cip 1 ctia A tham gia vao phép so tring.
Véimoii=1...k
Goi posA, posB lan lugt 1a vi tri cAy con cip 1 ciia A va B tham gia vao phép so tring.

posA = M[m][n].get(i).posA
posB = M[m][n].get(i).posB
retList = retList U G[posA][posB]

— SO nut to1 da cia viée so trung gitta A va B:

weight= T[m][n] + 1

2. Tim kiém céc trang web tin tirc

C6 thé nhan thiy cac trang chu cua cac trang tin tic thudng dugce cap nhat lién két dén

nhiing trang tin mdi nhat. Vi vy, dé tim kiém céc tin tirc m&i nhat ta phai bat dau tir cac trang
chu. Céc lién két thu duogc tir trang chil nay o thé dan dén mot trang web tin tirc, hodc khong
phai. D& dang xac dinh dau 1a trang web tin tirc biang cach 1an lugc so sanh trang web d6 véi
mot trang web tin tirc mau. Néu trang web d6 ¢ cung cach trinh bay véi trang web mau nay
thi dugc xem nhu 13 trang web tin tirc. Dé kiém tra mot trang web c6 cung cach trinh bay vai
mot trang web mau hay khong, str dung khai niém ti 1¢ khung K cta mdt trang web ([2])

Ti 18 khung K = weight/Tong sé nut ciia trang web can rut trich.
O d6, weight 1a sb nut so tring giira hai trang web khi tién hanh giai thuat & trén
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Trang web néu ¢ ciing cach trinh bay vé6i trang web mau sé c6 ti 16 khung K e[Kmin, 1).
Kmin = S6 nit tao nén khung trang web mau /Téng s nut cua trang web mau

Sau khi xac dinh d4u 14 trang web tin tic, ta s& tién hanh rit trich cac thong tin nay ra,
danh cho viéc phan loai thong tin, bang cach st dung giai thuat da néu ¢ trén.

I1I. PHAN LOAI THONG TIN
1. Phuwong phap SVM (Support vector machines)

Chung ta hdy xem xét mét bai toan phan loai van ban bang phwong phap SVMs ([1],
[10], [12]) cu thé nhu sau:

Bai toan: Kiém tra xem mot tai liéu bat ky d thudc hay khong thudc mot phan loai ¢ cho
trudc? Néu dec thi d duge gan nhan 1a 1, nguoc lai thi d dugc gan nhan la —1.

Gia s, ching ta lya chon duogc tap cdc dac trung 1a T={t;, to, ..., t,}, thi mdi vin ban d;
s€ duoc biéu dién béng mot vector dir liéu X;=(Wii, Wiz, ..., Win), Wjj€R 1a trong sb cua tir t;
trong vin ban d;. Nhu vy, toa do ciia mdi vector dir lidu x; twong ung voi toa do ciia mot
diém trong khong gian R".

Dit liéu huén luyén cua SVMs 1a tip cac van ban di duoc gan nhan trude Tr={(x, 1),
(X2, y2), -.., (X1, yl)} trong do, x; 1a vector dir li¢u biéu dién van ban d; (xieR"), yie {+1, -1},
cap (xi, yl) duoc hiéu 13 vector x; dugc gan nhan la y;. Y _tudng cia SVMs 1a tim mt mat hinh
hoc (siéu phang) f(x) “tt nhat” trong khong gian n- -chiéu dé phan chia dir li¢u sao cho tat ca
cac diém x.; duoc gan nhan 1 thudc vé phia duong cua siéu phang (f(x+)>0), cac diém x. duoc
gan nhan —1 thudc vé phia am cuia siéu phang (f(x.)<0). Voi bai toan phén loai SVMs, mt
siéu phang phan chia dir liéu duoc goi 1a “tot nhat”, néu khoang cach tir diém dir liéu gan nhat
dén siéu phang 1a 16n nhét. Khi d6, viéc xac dinh mét tai liéu x& Tr co thudce phan loai ¢ hay
khong, tuong tmg véi viée xét ddu cua f(x), néu f(x)>0 thi xec, néu f(x)<0 thi xc.

Cho tap dir ligu
Tr:{(xpyl)a---:(xzayl)}’ x; €R",y, e{-11}
Trwong hep 1

Tap dir lidu Tr c6 thé phén chia tuyén tinh dugc ma khong c6 nhiéu thi ching ta c6 thé
tim dugc mot siéu phang tuyén tinh c6 dang (1) dé phan chia tap dir lidu nay. Siéu phang tbt
nhét tuong duong véi viéc giai bai toan tbi wu sau:

Min d(w) = %HWHZ (1)
ywx, +b)21,  i=1,..,1
Trwong hop 2

Tap dit liéu huan luyén Tr c6 thé phan chia duoc tuyén tinh nhung c6 nhidu nghia 1a
diém c6 nhan duong nhung lai thudc vé phia am cua siéu phang, diem c6 nhan am thudc vé
phia duong cua siéu phang. Bai toan (1) trd thanh:

. 1 f
Min ®(w,¢) = EHWHZ + c; &

ywhx, +b)21-¢&,  i=1..,1
& 20 i=L..1

)

& goi 1a cac bién néi 16ng (slack variable) £>0.
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C 14 tham s6 xac dinh trudc, dinh nghia gia tri rang budc, C cang 16n thi mic do vi
pham doi véi nhitng 161 thye nghiém cang cao.

Truong hop 3

Tuy nhién, khong phai tap dir liéu nao ciing c6 thé phéan chia tuyén tinh dugc. Trong
truong hop nay, chung ta s€ anh xa cac vector dir liéu x tir khong gian n- -chiéu vao mot khong
gian m-chiéu (m>n), sao cho trong khong gian m-chiéu nay tap dir liéu c6 thé phan chia tuyén
tinh dugc. Gia sir ¢ 13 mot anh xa phi tuyén tinh tir khong gian R" vao khong gian R™.

¢: R"—>R"
Khi do, vector x; trong khong gian R" s& twong tng véi vector ¢(x;) trong khong gian R™.
Thay ¢(x;) vao (2) tacd (3):

Min ®(w, &) =%HWH2 + czlll g 3)
YW gx)+b)=1-&,  i=1,.,1
¢ 20 i=1,..1

Viéc tinh toan truc tiép ¢(x;) 1a phirc tap va khé khan. Néu biét ham nhan (Kernel
function) K(x;, x;), dé tinh tich vo huéng @(x,)@(x,) trong khong gian m-chiéu, thi ching ta

khong can 1am viéc truc tiép v6i anh xa d(x,).
K(x;,x;) = ¢(x)p(x;) “4)

Mot s6 ham nhan hay dung trong phan loai van ban 1a:

Ham tuyén tinh (linear): K (x,, x,)=x/x, )
Ham da thirc (polynomial function): K(x; x;)=(xx;+1 )¢ (6)
Ham RBF (radial basis function): K(x; x;)=exp(- 7/(x,--x])2), yeR” (7)

+¢ 2. Phwong phap FSVM (Fuzzy Support Vector Machines)

Trong SVMs thong thudng thi cac diém dir liéu déu ¢ gia tri nhu nhau, méi mot diém
s€ thugc hoan toan vao mot trong hai 16p. Tuy nhién, trong nhiéu truong hop c6 mot vai diém
s€ khong thudc chinh xac vao mot 16p nao do, nhing diém nay duogc goi 1a nhirg diém nhiéu,
hon nira mdi diém dir liéu co thé s& khong c6 ¥ nghia nhu nhau d6i voi siéu phang bé giai
quyét van dé nay Lin CF. va Wang SD (2002) d3 gidi thiéu phuong phap FSVMs bang cach
str dung mot ham thanh vién dé xac dinh gia trj dong gop ctia mdi diém dir lidu dau vao cta
SVMs vao viéc hinh thanh siéu phang.

Bai toan dugc mo ta nhu sau:

. e s
Min (0 £) = 2hif + €3 s o
v W gx)+b)21-&,  i=1,.0
& z0 i=1,..,1

s; 1a mot ham thanh vién thoa o <5, <1, o la mdt hang so du nhd > 0 thé hién muc do
anh huong cua diém x; doi voi mot 16p. Gid tris, co theé lam giam gia tri cua biené,, vi vay

diém x; twrong ung voi & co thé duge gidm mirc d¢ anh hudng hon.
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Bang cach str dung cac hé so Lagrangian ta c6 thé chuyén vé bai toan 1ap trinh Quadratic:
1 1 11
m::lXLD((Z) = Zai _Ezzaia/yiy/K(xnx/)
i=1

il =l
, ' )
Zaiyr' =0
i=1

0<a, <sC i=12,..1

Chon ham thanh vién
Viéc chon héup thanh vién s; thich hop rat quan trong trong FSVMS. Theo Chun ham
thanh vién s; dung dé giam mirc d¢ anh huong cua nhiing diém dir liéu nhiéu dugc mo6 ta trong
[12] 1 mdt ham xac dinh khoang cach gitta diem dit li€u x; vdi trung tdm ctia nhém tuong ing
vOl x;.
GoiC'1a tap chira cac diém x; véi yi=1
C ={xj|xj € Svay;=1}
Tuong tu goi C' ={x|x; € Svay;=-1}
X va X_1a trung tdm ctia 16p C*, C".
Bén kinh cta 16p C"
re = max||Xs-xj||  véixieC’ (10)
va ban kinh cua lop C la:
r. = max||X. - xi|| voix; € C (11)
Ham thanh vién s; dugc dinh nghia nhu sau:
S:{l—erl- [ /(r, +8) néux; € C (12)
Y- X_=x [[/(r-+0) néux; e C
& 13 mot hang sb dé tranh truong hop s, =0
Tuy nhién, FSVMs v6i ham thanh vién (12) van chua dat két qua t6t do viéc tinh toan
khoang céch gifra cac diém dur liéu voi trung tdm cua nhom duoc tién hanh 6 khong gian dau
vao, khong gian n chiéu. Trong khi dé, truong hop tap dir liu khong thé phén chia tuyén tinh,
dé hinh thanh siéu phang ta phai dua dit liéu vé mot khong gian khac voi so chleu m cao hon
goi 12 khong gian dic trung (feature space). Vi vdy, dé co thé dat két qua tdt hon, Xiufeng
Jiang, Zhang Yi va Jian Cheng Lv (2006) da xay dyng mot ham thanh vién khac dya trén y
tudng cua ham thanh vién (12) nhung dugc tinh toan trong khong gian dic trung m chiéu.
Gia str ¢ 1a mot 4nh xa phi tuyén tinh tir khong gian R" vao khong gian R™.
¢: R" >R"
Khi do, vector x; trong khong gian R" s& twong tng véi vector ¢y(x;) trong khong gian R™.
Dinh nghia ¢, 1a trung tAm ctia 16p C" trong khong gian dic trung:
- Z¢(x (13)

+reC

n+ 12 s6 phan tir cua 16p C*
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va ¢_ la trung tdm cua 16p C trong khong gian dac trung:

g =— 2¢(x) (14)

- xeC

n.1a s phan tir cua 16p C
Dinh nghia ban kinh cia C":

re=max| @, —d(x)|| voixieC (15)
va ban kinh cua C":

r.=max| ¢ —o(x,)|| voix; € C (16)
Khi do:

r; = max [ g(x') = 4. |I

= max{g’(x') —2¢(x").¢, + ¢/}

= maxig? () -2 S0 H) o T S ) )}

+ x;eCt + x,eC” x;eC”

= max{K(x’,x’)—i Z K(xl.,x')+i2 Z ZK(X,-,X;)} (17)

+ x;eC*™ + x;eCt X]EC+

Véix’ € C" van. 1a s6 mau huan luyén trong 16p C*. Tuong tu:

= max K ) - = Y K)o Y S K} (18)

- x;eC” - x,€C” x;eC”
Vé6ix® € C van.l1a sé mau huan luyén trong 16p C".
Binh phuong khoang cach giita x; € C* va trung tim cua lép trong khong gian dic trung

6 thé dugc tinh nhu sau:

&> =Kx) -2 Y Ko )+— 3 T KGx (19)
n

+ x;eC* +x€C x;,eC*

Tuong tu nhu vay, binh phuong khoang cach gitra x; € C* va trung tam cua 16p trong
khong gian dac trung c6 thé dugc tinh nhu sau:

d> =K(x,, x)——ZK(x x)+ Z > K(x,,x,)} (20)

- x;eC” - x;eC xeC”
Véi mdi i (i=1,..., /), ham thanh vién s; dugc mo ta nhu sau:
A C+
L=\lldi 12 +6) MU € 21
L=\lld? || /(r? +6) néux; e C
Ta thiy s; 14 mot ham cta trung tdm va ban kinh ctia mdi 10p trong khong gian dic trung.

Theo két qua thir nghiém cua Xiufeng Jiang, Zhang Yi va Jian Cheng Lv ham thanh
vién theo cong thic (21) bang cach sir dung ham nhan dé tinh toan trong khong gian m chiéu
c6 thé lam giam anh huong ciia cac diém nhidu hiéu qua hon ham thanh vién coa Lin CF va
Wang SD va cho két qua phan loai tét hon [12].
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IV. PHAN LOAI DA LOP

Y tuong cua bai toan phan loai da 16p la chpyén vé bai toan phan loai hai 16p béng cach
xay dung nhi€u bd phan loai hai 16p d¢ giai quyet. Cac chién lugc phan loai da 16p pho bién
nay la One-against-One (OAQ) va One-against-Rest (OAR) ([5] - [7]).

% Chién lwgc One-against-Rest (OAR)

Trong chién lugc nay ta str dung (n-1) bd phéan loai dbi véi n 16p. Bai toan phén loai n
16p dugc chuyén thanh n bai toan phan loai hai 16p. Trong do6, bo phan loai hai 16p thir i dugc
xay dung trén 16p thr 1 va tat ca cac 16p con lai. Ham quyét dinh thir 1 dung d€ phan 16p thar 1
va nhiing 16p con lai c6 dang:

D,(x)=w/x+b,

Siéu phang D, (x)= 0 hinh thanh siéu phang phan chia tdi wu, cic support vector thudc
16p 1 thoa D, (x)=1 va cac support vector thudc 16p con lai thoéa D, (x)= —1. Néu vector dir
liéu x thoa man diéu kién D, (x) >0 ddi véi duy nhét mét i, x s& duoc phan vao 16p thu 1.

Tuy nhién, néu diéu kién D, (x) > 0 thoa mén dbi voi nhiéu i, hodc khong thoa dbi véi i
nao thi trong trudng hop nay ta khong thé phan loai dugc vector x. Dé giai quyét van dé nay
chién lugc One-against-One (OAO) dugc dé xuat su dung.

% Chién lwgc One-against-One (OAO)

Trong chién lugc nay ta sir dung n(n-1)/2 bd phén loai hai 16p duogc xdy dung bang cach
bét cip tung hai 16p mot va str dung phuong phap lya chon theo da s6 dé két hop cac bo phan
loai nay dé xac dinh duoc két qua phén loai cudi ciing. S6 lugng cac b phan loai 13 n(n-1)/2.

So v6i chién luge OAR thi chién luoc nay ngoai uu diém giam bét ving khong thé phan
loai ma con lam ting d6 chinh x4c cta viéc phan loai ([3],[4]). Trong chién lugc OAR ta phai
xdy dung mot siéu phing dé tach mot 16p ra khoi cac 16p con lai, viée nay doi hoi sy phic tap
va co thé khong chinh xac. Tuy nhién, trong chién lugc OAO ta chi can phan tach mot 16p ra
khoi mét 16p khac ma thoi.

Chién lugec OAR chi can n-1 bd phan loai cho n 16p. Trong khi do, chién luge OAO lai
can dén n(n-1)/2 bd phan loai. Nhung sé mau huin luyén cho ting bd phan loai trong OAO
lai it hon va viéc phan loai cling don gian hon. Vi vay, chién lugc OAO c6 dd chinh x4c cao
hon nhung chi phi dé xay dung lai twong duwong vé6i chién luge OAR ([3],[4]).

Ham quyét dinh phén 16p ciia 16p i ddi voi 16p j trong chién luge OAO la:

D, (x)= wyX+b,
Di/'(x):_Dji(x)

Poi vo1 mot vector x ta tinh:

(x) = i sign(D,.j (x))

J#i,j=1

1 x>0

VO on(x)= {0 o
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Va x dugc phan vao 16p i sao cho:

Tuy nhién, néu diéu kién argmax D, (x) dugc thoa man déi véi nhiéu i thi trong truong
i=l,..,n

.....

hop nay ciing khong thé xac dinh dugc x thude 16p nao.
Dé giai quyét van dé nay Shigeo Abe va Takuya Inoue da gi6i thidu Phan loai da 16p mo ([5]).
+¢ Phén loai da 16p mo

Phuong phap phan loai da 16p mo dugc xay dung trén phuong phap phén loai da 16p
OAO ket hop voi viée st dung mot ham thanh vién d€ xac dinh két qua phan loai khi vector x
khong thé phan loai dugc theo chién lugc OAO.

Ddi v6i siéu phang t6i wu D, (x) = O(i % j ) ching ta dinh nghia cac ham thanh vién nhu sau:

1 v6i D, (x)=1,
n; (x)=

- Dij.(x) con lai

Tt cac my, (x)( J#EL = 1,...,n), chung ta dinh nghia ham thanh vién th{r 1 cia vector x
nhu sau:

m[(x): /r:r}mnmy(x)

Cong thtrc trén twong duong voi:
m,(x)= min D, (x)

J#i,j=1,.n
Bay gio x dugc phan loai vao 16p i theo cong thue:

we ma w0
n

aaaaa

V.KET QUA THU NGHIEM

Nhém nghién ctru tién hanh xay dung chwong trinh thu thap va phan loai d6i véi nhiing
thong tin thudc linh vyc nganh Cong nghiép véi nim nhom nganh con: Dét May (gom dét
may va da gidy); Co Khi (cac nganh co khi, 6 t6); Pién va Dau Khi (dau khi, nhién liéu) va
nhom tat ca cac nganh con con lai. Tac gia thir nghiém chuong trinh trén cac trang web chira
cac tin tirc lién quan dén nganh cong nghiép.

Két qua t}n"r nghié‘tm cua cac b phan loai FSVMs voi tap dir ligu huén luyén gém 750
van ban, tap kiém tra gom 250 van ban thudc 5 nhom, sir dung ham nhan da thuc d=2, C=20
nhu sau:

Bing 1: Két qua thir nghiém cdc bg phan logi FSVMs

STT B9 phan loai Precision | Recall | F-score
1 bién — Co Khi 0.820 0.976 0.891
2 | bién — Dét May 0.980 1.000 0.990
3 | Pién— Dau Khi 0.840 0.933 0.884
4 | bién — Cac Nhom Khac 0.960 0.906 0.932
5 Co Khi — Dét May 0.940 0.979 0.959
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6 | Co Khi—Dau Khi 0.960 1.000 | 0.980
7 | Co Khi — Cac Nhom Khac 0.940 0.959 | 0.949
8 | Dét May — Dau Khi 0.920 0.979 | 0.948
9 | Dét May — Cac Nhoém Khac 0.940 0.979 | 0.959

10 | Dau Khi — Cac Nhom Khac 0.960 0.980 0.970

Két qua thir nghiém ctia chuwong trinh thu thap va phan loai théng tin trén mot sb trang
bdo tin tirc ¢d lién quan dén nganh cong nghi¢p nhu sau:

Bing 2: Két qua thir nghiém chwong trinh.

STT Trang web S(‘)’ tin | SO tin S tin % SO tin
lay thudc thudc thudc
duogc nganh nganh nganh
Cong Cong Cong
nghiép | nghiép nghiép
dugc phan | dugc phan
loai ding | loai ding
1 | Bo Cong thuong 18 17 14 82.4
2 | Bao Thuong mai — muc Cong nghi¢p 48 11 9 81.8
3 | BaoPautu 31 19 16 84.2
4 | Thoi bao kinh té Viét Nam 49 36 32 88.9
5 | Phong Thuong mai va Cong thuong
Viét Nam 16 5 4 80.0
6 | Thong tan xa Viét Nam 39 26 21 80.8
7 | Béo Tudi tré - muc Kinh Té 135 26 20 76.9
8 | Trung tAm tu vn cong nghiép TP 66 61 49 80.3
9 | Béo Thanh nién — myc Kinh Té 37 17 14 82.4
10 | Sai gon gidi phong — muc Cong nghiép 16 16 14 87.5

S tin ldy dugc & mot sb trang web 1a kha 16n vi trén trang chii c6 thé c6 cac lién két
dén cac trang chira cac chu dé cua trang web, trang ndy c6 thé co cing cach trinh bay voi
trang web mau va s luong 1a twong d6i 16n (Vi du trén trang bao Tudi tré 1 16n hon 100
trang). Tuy nhién, cac trang chi d& nay 14 tinh va chi thu thap duoc trong lan dau tién. Sau
mdi 1an thu thap can luu lai céac lién két nay va chi khi c6 nhiing lién két mai duoc cap nhat
thi ta méi tién hanh thu thap. Cac lién két nay thuong 13 nhiing tin tirc méi cap nhat.

Két qua rat trich s& khong tot dbi véi mot s6 trang web trinh bay tin tic theo dang
script nhu trang chii cia VNExpress, Vietnam Net. Tuy nhién, cc trang chu dé cua cac trang
web nay lai trinh bay theo cich thong thudng. SO cac trang web trinh bay theo cach nay
khong phd bién va c6 thé khic phuc bing cach chon noi bit dau thu thap tin tirc tir cac trang
chu dé thay vi trang chi.

VI. KET LUAN

Trong bai bdo nay nhém nghién ctru da xay dung chuong trinh thu thap va phan loai
thong tin trén cac trang bao di¢n tir phuc vu cho viéc cung cap tin tuc cho cac trang web hanh
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chinh cta thanh phd. Phuong phép rat trich thong tin bang cach so tring hai cdy da phan dua
trén phwong phap nhan dang mau lam viéc xay dung cic wrapper tré nén don gian, cho phép
rat trich chinh xac vung thong tin mang ndi dung chinh trén trang web tin tirc gitip viéc phan
loai dugc t6t hon. Phan phén loai thong tin ching toi sir dung phurong phap FSVMs nham lam
giam anh huong cua nhimg diém dit liéu nhidu. Ngoai ra, phuong phap phan loai da 16p mo 1a
mot cai tién, gitp phéan loai cac diém dir liéu khong phan loai dugc theo chién luge phan loai
da lop OAO.

TAI LIEU THAM KHAO

[1]

[2]

[10]

[11]

[12]

Nguyén Thi Kim Ngan (2004), Phdn logi vin bdn tiéng Viét bang phwong phdp
support vector machines, Pai hoc Bach Khoa Ha Noi, Ha Noi.

Lé Phu (2005), Riit trich tw dong cdc khéi van ban mang tin tirc chinh trén cdc trang
bao, Pai hoc Bach Khoa TP.HCM, TP.HCM.

Johannes Furnkranz (2002), “Pairwise Classification as an Ensemble Technique ”,
Proceedings of the 13" European Conference on Machine Learning, Springer
Verlag, pp. 97-110.

Johannes F'urnkranz (2001), “Round Robin Rule Learning”, in Proceedings of the
18™ Interneational Conference on Machine Learning (ICML-01), pp. 146-153.

Shigeo Abe and Takuya Inoue (2002), “Fuzzy Support Vector Machines for
Multiclass Problems”, ESANN 2002 proceedings, pp. 113-118.

Shigeo Abe and Takuya Inoue (2001), “Fuzzy Support Vector Machines for Pattern
Classification”, In Proceeding of International Joint Conference on Neural Networks
(IJCNN °01), volume 2, pp. 1449-1454.

Tsui-Feng Hu (2004), Fuzzy Correlation and Support Vector Learning Approach to
Multi-Categorization of Documents, Master Thesis, Institute of Information
Management I-Shou University, Taiwan.

T.Joachims (1998), “Text Categorization with Support Vector Machines: Learning
with Many Relevant Features,” in Proceedings of ECML-98, 10" European
Conference on Machine Learning, number 1398, pp. 137-142.

Valter Crescenzi, Giansalvatore Mecca, Paolo Merialdo (2001), “RoadRunner:
Towards Automatic Data Extraction from Large Web Sites”, The VLDB Journal, pp.
109-118.

Vladimir N.Vapnik (2000), The Nature of Statiscal Learning Theory — Second
Edition, Springer, New York.

Wuu Yang (1991), “Identifying Syntactic Differences Between Two Programs”,
Software-Practice & Experience, Volume 21(7), pp. 739-755.

Xiufeng Jiang, Zhang Yi and Jian Cheng Lv (2006), “Fuzzy SVM with a new fuzzy
membership function”, Neural Computing and Applications, Volume 15(3), pp. 268-
276.

75



