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TOM TAT: Bai bao @4 sir dung ki thugt r(t trich théng tin te déng va phan logi vin ban
bang phirong phap SVM (Support vector machine), FSVM (Fuzzy SYM), két hop véi phan logi
dalép mo. Két qua 1ng dung cia nghién cizu ding trong rt trich thdng tin, thu thép tin tizc
ciia cac website hanh chinh cia cac Sg, ban, nganh thanh phé nham cung cap cho nguoi dan,
doanh nghiép cac thdng tin vé chii trirong chinh sach, théng tin ciia thanh phé trong hogt déng
hanh chanh cong.

1. GIOI THIEU

Hién d& co mot sd nghién ctru vé rdt trich van ban va phan loai vin ban, trong bai béo nay
nhom nghién ciru tim hiéu céc ky thuat trén va dp dung vao mot ang dung thuc té 1a thu thap
va phan loai théng tin trén céc trang béo dién tr phuc vu cho viéc cung cip tin tic trén cac
trang web hanh chinh thanh phé. Céc théng tin ndy c6 thé do cac co quan tu cung cap hoac thu
thap duoc trén cac trang web cua Bo, Chinh phu va céc trang béo dién tir khac. Phan thu thap
théng tin sir dung phuong phéap nhan dang mau [2],[9], [11] dé cd thé tu dong rit trich thong
tin tir cc trang web tin tic. Phan phan loai thdng tin téc gia sir dung k¥ thuat phan loai vin
ban Fuzzy Support Vector Machines (FSVMs) [12] két hop vai phan loai dalép mo [5] do két
qua phan loai rat tét caa phuong phép ndy theo cac dé tai danghién ciru 0, [5], [8], [12]. So db
thuc hién gom hai buéc chinh lathu thap théng tin va phan loai théng tin cu thé nhu
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Hinh 1. So d thyc hién.

2. THU THAP THONG TIN TREN TRANG WEB

Hién nay rdt trich thoéng tin trén web thuong duoc thuc hién bing cach sir dung cac
wrapper. Mot wrapper ¢6 thé duoc xem nhu 1& mot thi tuc dugc thiét ké dé cé thé rit trich
duoc nhitng ndi dung can quan tam ciaa mot ngudn thdng tin nd d6. BA cd nhiéu cong trinh
nghién ciru khéc nhau trén thé gisi sir dung nhiéu phuong phép tao wrapper khac nhau dé hién
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thuce rit trich théng tin trén web. Céc wrapper ndy duoc xay dung bang tay hoac phét sinh ty
dong dua trén cac ving thong tin nguoi ding xac dinh trudc trén céc trang web mau. Wrapper
x&y dung theo c&c phuong phéap ndy ¢ nhugc diém 1a phai cap nhat lai khi co sy thay d6i cach
thic trinh bay trén trang web.

Phuong phép rdt trich thdng tin bang cach so triing hai trang web duoc x4y dung dua trén
phuong phdp nhan dang mau ([2]) cho phép rdt trich chinh xé&c viing théng tin mang noi dung
chinh trén céc trang web. Phuong phép ndy dugc thuc hién bang cach so tring trang web can
rt trich voi mot trang web mau dé xéc dinh khung trinh bay chung caa hai trang web, tir
khung trinh bay chung ta c6 thé rit trich ra dugc noi dung chinh cia trang web can r(t trich.
Phuong phép ndy khong doi hoi nguoi ding phai biét cac ngdn ngit xay dung wrapper hay
phai thay d6i wrapper khi céach trinh bay thay dbi do trang web miu co thé lay truc tiép tir
trang chu va cé ciing cach trinh bay vai trang can rdt trich. Nhu vi du minh hoa hinh 2: phan
thong tin trong khung nét lién 1a théng tin vé khung trinh bay gidng nhau giira hai trang web,
phan théng tin trong khung nét dat |& phan théng tin khéac nhau mang ndi dung chinh caa trang
web, day langi dung tacan lay.
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Hinh 2. Rit trich thong tin bang phuong phép so tring.

2.1.Rat trich théng tin tir trang web biang phweng phép so triing

Dé thyc hién rit trich thong tin bang phuong phap so trung, hai trang web dugc phan tich
thanh hai cay da phan c6 gbc A va B rdi tién hanh so tring trén hai cay da phan nay. Nhém
nghién ctu sir dung thu vién HtmlParser dé phan tich trang web thanh cay da phan cé géc. Cay
daphan cd baloai nat: TagNode, TextNode va RemarkNaode.

Pinh nghia.
Matran W: sb téi dacac cap nit so tring giira c&c cdy con cip mot ciaA vaB
MaTran T: trong d6 TI[i, j] 12 d6 so tring caa hai rirng cay con cip 1: Ay, A,,..., A; cua A
vaBy, B; ..., By cia B. T[i,j] dugc tinh dya trén T[ij-1], T[i-1][j], va T[i-1][j-1]). Can thuc
hién cac phép bién hoan vi nhu sau;
T1="T[i,j-1]
T2="T[i-1,]]
T3=T[i-1,j-1]
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T, j] = max (T1, T2, T3+ WIi, j])
Matran G : Trong d6 G[i][j] luu gitr danh sach céc tham khao dén céc nat rat trich duoc
ctia cdy con cap mot thir i cianit géc A khi thyuc hién giai thuat so tring hai cay con cap mot
thee i chia A vathir j cunaB.

Danh sach M: Trong d6 M[i][j] luu gitr danh sach cac cap nlt dugc so trung khi tién hanh
giai thuat so trung gitra hai rirng céy con cap 1: Ay, A,,..., A ctaA vaB,, B, ,..., BjciaB.

Hai nat 1a gidng nhau néu:

Néu hai niit ciing o6 kieu TagNode, thi chi can TagName cua chiing giong nhau thi xem
nhu hai ndt giong nhau.

Néu hai nit ciing c6 kiéu TextNode hay RemarkNode thi chi khi toan bo noi dung van ban
cua nut nay giong noi dung cua nut kia thi hai nit moi dugc xem la giong nhau. Cac truong
hop khac ngoai hai truong nay thi déu dugc xem lahai nit khac nhau.

Dau vao: Hai nit goc cly da phan caatrang web can rdt trich (A) vatrang web mau (B).

Pau ra: SH nt t6i da ciaviéc so tring : weight; danh séch cac tin rit trich duoc : retList.

Thuat gii so tring cu thé nhw sau:

TH 1: Hai nat géc A va B khong gidng nhau:

Danh s&ch céc tin rit trich duoc tra vé caagiai thuat:

retList = null

Sb nt t6i da cia ciaviéc so tring gita A vaB:

weight =0

TH 2: Nut A khéng cd nut con

Danh s&ch céc tin rit trich duoc tra vé caagiai thuat:

retList = null

Sb nt t6i da cia ciaviéc so tring gita A vaB:

weight =1

TH 3: NGt A cd nut con, nat B khéng cé nat con

Danh s&ch céc tin rit trich dugc tra vé caagiai thuat:

retList = c&c ndt con chiratin tarc ciandt A
Sb nt t6i da cia ciaviéc so tring gita A vaB:

weight =1
TH 4: NGt A va B déu co nat con
Khai tao:

Goi n, mlan lugt lasd cdy con cip 1 cuaA vaB
Véimoii=1...n,j=1.m
T[lH1=0
MI[i][j] = null
Gl[il[j] = null
Tién hanh so trong:
Véimoii=1...n,j=1.m
T1=T[][ - 1]
T2="TI[i - 1][j]
Goi dé quy giai thuat so trung trén céy con thiri cia A vaj caaB:
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G[i][j] = danh séch céc ndt rit trich dugc tra vé tir giai thuat so tring
tmpWeight = s nlit ti da cia viéc so tring tir giai thut so tring
T3 =T]Ji - 1][j - 1] + tmpWeight
T[i1[j] = max(T1, T2, T3);
N@;U (TOIG] == T1) thi M[i][j] = M[i]{i-11;
Neu (Ti][] == T2) thi M[i][j] = M[i - 1][j];
Néu (T[i][j] == T3) thi M[i][j] = M[i - 1][j - 1] E (i, j);
Thyc hién rut trich théng tin:
Danh s&ch céc tin rt trich retList dwoc tra vé caagiai thuat gom:
Cac nut chira tin tirc khéng tham gia vao phép so trung.
Danh sach cac tin rit trich duoc tir phép so trung dugc chiratrong G:
Goi k 1asb cay con cap 1 ciaA tham gia vao phép so trung.
Véimoii=1...k
Goi posA, posB lan lugc lavi tri cdy con cap 1 caaA vaB tham giavao phép so tring.
posA = M[m][n].get(i).posA
posB = M[m][n].get(i).posB
retList = retList E G[posA][posB]
S6 ndt tdi da cua cuaviéc so tring gitta A va B:
weight= T[m][n] + 1
2.2.Tim kiém céc trang web tin tic
C6 thé nhan thiy céc trang chu ciia c&c trang tin tac thuong duoc cap nhat lién két dén
nhitng trang tin moi nhat. Vi vay de tim kiem cac tin tac mei nhat ta phai bat dau tir cac trang
chu. Cac lién ket thu dugc tir trang chu nay c6 thé dan dén mot trang web tin tirc, hodc khong
phai. De dang xac dinh dau la trang web tin tirc bang cach lan lugc so sanh trang web do véi
mot trang web tin trc mau. Neu trang web do6 co cung cach trinh bay vei trang web mau nay
thi dugc xem nhu latrang web tin tirc. e kiem tra mot trang web ¢6 cling cach trinh bay voi
mot trang web mau hay khong, sir dung khéi niém ti 1€ khung K ctia mét trang web ([2])
Ti 1& khung K = weight/Téng sb nt caatrang web can rdit trich.
& d6, weight 1asd nit so tring giira hai trang web khi tién hanh giai thuat ¢ trén
Trang web néu c6 cling céch trinh bay véi trang web mau & ¢ ti 18 khung K1 [Kmin, 1).
Kmin = Sb nit tao nén khung trang web mau /Téng sd ndt caa trang web mau
Sau khi xac dinh dau 1a trang web tin tic, ta s tién hanh rt trich céc théng tin ndy ra,
danh cho viéc phan loai thong tin, bang c&ch sir dung giai thuat danéu ¢ trén.

3. PHAN LOAI THONG TIN

3.1.Phwong phédp SVM (Support vector machines).

Chung ta hdy xem xét mot bai toan phan loai van ban bang phuong phap SVMs (0, [10],
[12]) cu thé nhu sau:

Bai toan: Kiém traxem mot tai liéu bat ky d thuoc hay khéng thuoc mot phan loai ¢ cho
truoc? Néu di c thi d dugc gan nhan 1a 1, nguoc lai thi d duoc gan nhan la—1.

Gia sir, ching ta lya chon dugc tap cac dac trung la T={ty, t,, ..., t.}, thi mdi van ban d;, 3
duoc biéu dién bang mot vector dit lidu xi=(Wiz, Wi, ..., Win), Wil R 1atrong sd ciatir tj trong
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van ban d;. Nhu vay, toado caamdi vector dit liéu x; twong (rng véi toadd caa mét diém trong
khéng gian R".

Dixr liéu huin luyén cia SVMslatap cac van ban ¢4 dugc gan nhan trudc Tr={ (X, Y1), (X2,
Y2), .., (X1, Y1)}, trong do, x; la vector dir ligu biéu dién van ban d; (xiI R"), yi1 {+1, -1}, cap
(i, y) duorc hiéu la vector x; dugc gan nhan lay,. Y tuong cua SVMs latim mot mat hinh hoc
(siéu phang) f(x) “tot nhat” trong khong gian n- chidu @é phan chia dir li¢u sao cho tat ca céc
diém x, duoc gan nhan 1 thugc ve phia duong ciia Siéu phang (f(x.)>0), c&c diém x. dwoc gén
nhan —1 thugc vé phia 8m cua siéu phang (f(x)<0). Véi bai toan phan loai SVMs, mot siéu
phing phan chia dir liéu dugc goi 1a“tbt nhat”, néu khoang céch tir diém dit liéu gan nhat dén
siéu phang |a 16n nhat. Khi d6, viéc xéc dinh mot tai liéu xI Tr c6 thuoc phan loai ¢ hay
khéng, twong wng véi viéc xét dau cua f(x), néu f(x)>0 thi xI ¢, néu f(x)£0 thi xi c.

Cho tap dix liéu

Tr_{(xlayl (X|,y|)} XiT Rn,YiT {'111}

Trwong hop 1

Tap di ligu Tr c6 the phan chia tuyén tinh dugc makhang ¢ nhidu thi ching ta cé thé tim
dugc mot siéu phang tuyen tinh o dang (1) dé phan chia tap dit li¢u nay. Siéu phang tot nhat
twong duong vai viéc giai bai toan toi vu sau:

[ 1
IMinF (w) = w° (1)
fyw'x +b)s L =1
Trwong hop 2
Tap di liéu huan luyén Tr c6 thé phan chia dugc tuyén tinh nhung c6 nhiéu nghia 1a diém

c6 nhan duong nhung lai thuoc vé phia &m cua siéu phang, diem c6 nhan am thuoc vé phia
duong caasiéu phing. Bai toan (2) tré thanh:

i MlnF W,X) = +Ca X
} (wx) = HM\ a @
[y (w'x +b)3 1- x;, —:L...,I
%20 i=1..1
f
X; goi lacéc bién nai long (slack variable) x;3 0.
~C latham s§ x&c dinh trudc, dinh nghia gia tri rang buoc, C cang Ién thi mirc d6 vi pham
doi véi nhitng 16i thyc nghiém cang cao.
Trwong hop 3
Tuy nhién khong phai tap dit liéu ndo ciing cd thé phan chiatuyén tinh duoc. Trong trudong

hop ndy, ching ta s3 &nhh xa céc vector dit liéu x tir khéng gian n-chiéu vao mot khdng gian m-
chiéu (m>n) , sao cho trong khéng gian m-chiéu ndy tap dit liéu co thé phan chia tuyén tinh
dugc. Gia sir f 1amot anh xa phi tuyén tinh tir khong gian R" vao khéng gian R™.

f: R® R

Khi d6, vector x; trong khdng gian R" s twong tng véi vector f (x) trong khong gian R™.
Thay f (x) veo (2) taco (3):
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! MinF (w,x) =Liwp + Cél’l X
i: ZHM‘ < (3)
Ly, W' F (%) +b)? 1- x,,
x50
.I.
i
Viéc tinh todn truc tiép f (x;) 1a phirc tap vakhd khian. Néu biét ham nhan (Kernel function)
K(x, x), dé tinh tich vo huong f (X )f (X; ) trong khdng gian m-chiéu, thi chiing takhdng can
lam viéc tryc tiép vai anh xa f (x).
K (%, %) =f (3)f (%) (4
Mot sd ham nhan hay dung trong phan loai van ban 1a:
Ham tuyén tinh (linear): K(x,x,)=x"x,

®)
Ham da tharc (polynomial function) : K(x, x)=(%x+ 1) (6)
Ham RBF (radial basisfunction) : K(x;, xj):exp(—gxi—x,-)z), d R @)

3.2.Phwong phap FSVM (Fuzzy Support Vector Machines)

Trong SVMs thong thuong thi céc diém dit ligu déu c6 gia tri nhu nhau, mdi mot diem <3
thugc hoan toan vao mot trong hai 16p. Tuy nhién trong nhiéu truong hop c6 mot vai diem
khong thugc chinh xé&c vao mot [6p nao do, nhirng diem nay dugc doi la nhirng diém nhi éu,
hon nita mai diém dir lieu co the s& khong co y nghia nhu nhau doi voi siéu phang. beé giai
quyet van de nay Lin CF. vaWang SD (2002) dagiei thi¢u phuong phdp FSVMs bang cach sir
dung mot ham thanh vién dé xac dinh gia tri dong gop cia mdi diém dir liéu dau vao cia
SVMsvao viéc hinh thanh siéu phang.

Ba toan dwoc mo ta nhu sau:

[ 1,02, .9

iMinF(w,x) == +Ca sx

_.f v +ca ©
TV W (x)+b)% 1-x, i=L.l
.:.xi 30 i=1..,

t

s lamot ham thanh vien thoa s £ £1, s lamét hang s6 da nho > 0 thé hign mic do
anh huéng caa diém x di véi mot 16p. Gid tri s co thé 1am giam gia tri caa biénx, , vi vay
diém x; tuong Gtng véi X, c6 thé dugc giam mic do anh husng hon.

Bing céach sir dung céc hé sd Lagrangian ta cé thé chuyén vé bai toan 1ap trinh Quadratic:

14

3 | |

imacLy@)=8a- 3 8aa,yyKx.x)

i i=1 = j= )
id

iaay =0

V=

i0£a, £5C =12,

i

i

Chon ham thanh vién
Viéc chon ham thanh vién s thich hop rat quan trong trong FSVMs. Theo Chun ham thanh
vién s ding dé giam marc 6 anh huong caa nhirng diém dir liéu nhidu duoc mo ta trong [12]
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la mot ham xéc dinh khoang céch gitta diém dit liéu x véi trung tAm caa nhém tuong tng voi
X;.

Goi C' latap chiracéc diém x véi y; =1

C'={xx1 Svay =1}

Tuong tw goi C ={xjx, T Svay;=-1}

X, vaX_latrungtamcualép C*, C.

Ban kinh cialop C*

ro=max||X. -x|| wixl C’ (10)
vabén kinh cualép C 1&
rr=max||X-x|| wixl C (11)
Ham thanh vién s dugc dinh nghia nhu sau:
1T X, - % 1 (r, +d) néuxi C' (12)
T X - x (. +d) néuxi C

d lamét hang s dé tranh truong hop s = 0

Tuy nhién FSVMs véi ham thanh vién (12) van chua dat két qua tét do viéc tinh todn
khoang céach gitra cac diém dit liéu véi trung tam caa nhém duoc tién hanh ¢ khéng gian dau
vao, khéng gian n chiéu. Trong khi d6 trong truong hop tap dir liéu khdng thé phan chia tuyén
tinh, dé hinh thanh siéu phing ta phai dua dit liéu vé mot khdng gian khac véi sb chiéu m cao
hon goi la khéng gian dic trung (feature space). Vi vay dé co thé dat két qua tét hon, Xiufeng
Jiang, Zhang Yi va Jian Cheng Lv (2006) d& x&y dyng mot ham thanh vién khéc dyatrény
tuong ciia ham thanh vién (12) nhung dugc tinh todn trong khdng gian dac trung m chiéu.

Gia st f lamot anh xa phi tuyén tinh tir khéng gian R" vao khong gian R™.

f: RR® R"
Khi @6, vector x; trong khong gian R" 8 twong ung véi vector f (x;) trong khong gian R™.
Dinh nghia f , latrung tam cialép C trong khdng gian dic trung:

f= &fKx) (13)
n, lasd phan tir caalép C*
vaf_ latrungtam cualép C trong khdng gian dac trung:
f =1 &fx) (14)
- x1C
n.lasb phan te caalop C
Dinh nghiaban kinh ciaC":
re=max|[f,-f(x)|| wixl C (15)
vabankinhcaaC’;
rr=max|[f -f(x)] wixl C (16)
Khi d6,
r? = max|[f (x)-f, |
= max{f *(x') - 2 (xX)f, +f }
= 2 o 1 o] [o]
= max{f 2(x)- — af)f(x)+5 a afx)f(x)
+ x1c* n, xicrxict
= max{K(x,x) - 2 a K(xi,x')+i2 a a K. x (17)
+ xict n; xIc*xict
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Vi x' T C"van,lasd mau huan luyén trong 16p C*. Tuong tu :
2= maqK(x,x)- = & K(x.X)+— & &KX (18)
- xiC n: X1 C xic
Vi x' T C van.lasd mau huan luyén trong 16p C.
Binh phuong khoang céch gittax I C* vatrung thm caa lép trong khéng gian dic trung
c6 thé dugc tinh nhu sau:

di = K(x,%)-

2

o 1 o] o
a Koox)+= a aXKeg,xl (19)
+ xict + x1C* xict
Tuong tu nhu vay binh phuong khoang céch gitra x T C vatrung tdm caalép trong khdng

gian dac treng 6 thé duoc tinh nhu sau:

2 _ 2 o 1 o o (20)

df =K(x,%)- — a KX, %) +— a a K(X;, %}
- xlc - X1 C o xlC

Véi mdi i (i=1,..., 1), ham thanh vién s dugc mo ta nhu sau:

i neux !l C
R R VO R 1)
= , -
i1- Ild2 /2 +d)  néuxl C
Tathéy’s |a mot ham cia trung tam va ban kinh caamdi 16p trong khong gian dac trung.
Theo ket qua the nghiém cua Xiufeng Jiang, Zhang Yi vaJian Cheng Lv ham thanh vién
theo cdng thirc (21) bang cach sir dung ham nhan dé tinh toan trong khong gian m chieu cd the
lam giam anh huong cua cac diem nhiéu hiéu qua hon ham thanh vién cia Lin CF va Wang
SD va cho két qua phan loai tot hon [12].

4. PHAN LOAI PA LOP

Y tuong cua ba toan phan loai da |6p 1a chuyén vé bai toan phan loai hai lop bang céch
xay dung nhiéu bo phan loai hai [6p d@é giai quyét. Cac chién lugc phan loai daldp pho bién
nay la One-against-One (OA Q) va One-against-Rest (OAR) ([5] - [7]).

4.1.Chién lwgc One-against-Rest (OAR)

Trong chién lugc ndy ta sir dung (n-1) bo phan loai doi véi n I6p. Bai toan phan loai n 16p
dugc chuyéen thanh n bai toan phan loai hai 16p. Trong do b phan loai hai [6p thir i duoc xay
dyng trén I6p thir i vatat ca cac 16p con lai. Ham quyét dinh thir i ding dé phan 16p tha i va
nhirng [&p con lai ¢6 dang:

D, (x)=w{x-+h

Siéu phing D, (x) = 0 hinh thanh siéu phing phan chiatdi uu, cac support vector thuoc 16p
i thoa D, (x) =1 va cac support vector thugc I6p con lai thoa D, (x) =- 1. Néu vector dit liéu
x thoaman didu kién D, (x) >0 déi voi duy nhit mot i, x s dugc phan véo 16p thi i.

Tuy nhién néu didu kién D, (x)>Othéa man ddi véi nhidu i, hogc khong thoa ddi véi i
néo thi trong truong hop ndy ta khong thé phan loai duoc vector x. Dé giai quyét van dé nay
chién lugc One-against-One (OAO) duoc dé xuat sir dung.
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4.2.Chién lwgc One-against-One (OAO)

Trong chién lugc ndy ta sir dung n(n-1)/2 bo phan loai hai 16p duoc xay dung bang céach
bat cap ting hai 16p mot va sir dung phuong phap Iua chon theo da s dé két hop céac bo phan
loai ndy dé xéc dinh duogc két qua phan loai cudi cung. Sb lwong cac bo phan loai lan(n-1)/2.

So véi chién luge OAR thi chién lugc ndy ngodi uu diém giam bét ving khéng thé phan
loai mé& con 1am tang do chinh x&c caa viéc phan loai ([3],[4]). Trong chién lugc OAR ta phai
x&y dyng mot siéu phing dé tach mot 16p rakhoi cac 16p con lai, viéc nay doi hoi sy phuc tap
va co thé khong chinh x&c. Tuy nhién trong chién lugc OAO ta chi can phan tach mot 16p ra
khoi mét 16p khac mathai.

Chién lugc OAR chi ¢in n-1 bo phan loai cho n 1¢p. Trong khi d6 chién luoc OAO lai can
dén n(n-1)/2 by phan loai. Nhung sd miu huan luyén cho tirng bo phan loai trong OAO lai it
hon va viéc phan loai ciing don gian hon. Vi vay chién luoc OAO c¢6 do chinh xéc cao hon
nhung chi phi dé xay dung lai twong dwong vai chién lugc OAR ([3],[4]).

Ham quyét dinh phan 16p caalépi déi véi 16p j trong chién lugc OAO &

D; (X) = Vvitj X+b;

D; (X) =-Dj; (X)
Déi vsi mot vector x tatinh :
D, (X) = é. Sign(Dij (X))
jti,j=1
i1 x>0
1o x£0
Vax dugc phén vao 16p i sao cho: arg max (%)

..... n

Vol sign(x)=

hop nay ciing khéng thé xéac dinh duqc X thuoc [&p nao.
Dé giai quyét van ¢ ndy Shigeo Abe va Takuya Inoue ¢4 gioi thiéu Phan loai dalép mo
([3D)-

4.3.Phéan loai dalép mo
_ Phuong phap phan loai dalép mo dugc xdy dung trén phuong phap phan loai dalép OAO
ket hop voi viéc sir dung mot ham thanh vién dé xac dinh ket qua phan loai khi vector x khdng
thé phén loai duoc theo chién lugc OAO.
Péi voi sidu phing téi wu D, (x)=0(i * j) ching ta dinh nghia cac ham thanh vién nhu
sau: véi D, (x)2 1
il
m, (x)= +D, (%) con lai
Tu céac m“( )(J L] =:L...,n), ching ta dinh nghia ham thanh vién thir i caa vector x
nhu sau:
m ()= min m; (x)

Cong thirc trén tuorng duong voi
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m(x)= min D;(x)
Béy gio x dugc phén loai vao I6p i theo cdng thirc

argmax m (x)

5KET QUA THU NGHIEM

Nhom nghién ciru tién hanh x8y dung chuong trinh thu thap va phan loai déi véi nhitng
thong tin thudc Iinh vire nganh Cong nghiép véi nam nhoém nganh con: Dét May (gdm dét may
vada gidy); Co Khi (cAc nganh co khi, 6 t6); Dién va Dau Khi (diu khi, nhién liu) va nhém
tat ca cac nganh con con lai. Téc gia thir nghiém chuong trinh trén céc trang web chira cc tin
tuc lién quan dén nganh cong nghiép. Két qua thir nghiém cia cac bo phan loai FSVMs véi tap
dir liéu huan luyén gom 750 van ban, tap kiém tra gdm 250 van ban thuoc 5 nhom, sir dung
ham nhan dathac d=2, C=20 nhu sau:

Bang 1. Két qua thir nghiém cac bo phan loai FSVMs.

STT Bo phén 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. bién — Dau Khi 0.840 0.933 0.884
4, bién — Cac Nhém Khac 0.960 0.906 0.932
5. Co Khi — Dét May 0.940 0.979 0.959
6. Co Khi — Dau Khi 0.960 1.000 0.980
7. Co Khi—Cac Nhém Khac 0.940 0.959 0.949
8. Dét May —Dau Khi 0.920 0.979 0.948
9. Dét May—Cac Nhém Khac 0.940 0.979 0.959
10. Dau Khi — Cac Nhom Khéac 0.960 0.980 0.970

Két qua thir nghiém ciia chuong trinh thu thap va phan loai thong tin trén mot s6 trang béo
tin tirc 6 lién quan dén nganh cdng nghiép nhu sau:

Bang 2.Két qua thir nghiém chuong trinh.

STT Trang web Sotin | S tinthudc | SO tinthudc % S6 tin
lay nganh nganh cong | thudc nganh
dugc Cong nghiép dugc | cong nghiép
nghiép phan loai dugc phan
ding loai dang
1 Bo Cdng thuong 18 17 14 82.4
2. | Ba&o Thuong mai — muc Cdng nghiép 48 11 9 81.8
3. Bao bau tu 31 19 16 84.2
4. Thai bdo kinh té Viét Nam 49 36 32 88.9
5. Phong Thuong mai va Cong thuong 16 5 4
Viét Nam 80.0
6. Théng tan x& Viét Nam 39 26 21 80.8
7. B&o Tuoi tré - myc Kinh Té 135 26 20 76.9
8. Trung t&m tu van cong nghiép TP 66 61 49 80.3
9. B&o Thanh nién —muc Kinh Té 37 17 14 82.4
10. | Sai gon giai phéng — muc Cong nghiép 16 16 14 87.5
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S6 tin lay duoc & mot sb trang web 1a kha 16n vi trén trang chu c6 thé c6 cac lién két dén
céc trang chira c&c chi dé caa trang web, trang ndy c6 thé c6 ciing céch trinh bay véi trang
web miu va sd lugng 1a tuong d6i 16n (Vi du trén trang b&o Tudi tré 1a16n hon 100 trang).
Tuy nhién céc trang chii dé ndy latinh va chi thu thap duoc trong 1an dau tién. Sau mdi lan thu
thap can luu lai cac lién két ndy va chi khi cé nhitng lién két méi dugc cap nhat thi taméi tién
hanh thu thap. C&c lién két ndy thuong la nhiing tin tirc méi cap nhat.

Két qua rit trich s3 khong tot ddi véi mot sd trang web trinh bay tin tic theo dang script
nhu trang chi cia VNExpress, Vietnam Net. Tuy nhién céc trang chi dé cia céc trang web
ndy lai trinh bay theo céch thong thuong. S6 cac trang web trinh bay theo cach ndy khong phd
bién va c6 thé khic phuc bang cach chon noi bt dau thu thap tin tic tir cac trang cha dé thay
vi trang chu.

6.KET LUAN

Trong ba béo nay nhém nghién ciru da xay dung chuong trinh thu thap va phéan loai thong
tin trén céc trang béo dién tir phuc vu cho viéc cung cap tin tic cho céc trang web hanh chinh
cua thanh phd. Phuong phép rit trich théng tin bang céch so tring hai cdy da phan dya trén
phuong phap nhan dang mau lam viéc xay dung cac wrapper tro nén don gian, cho phép rut
trich chinh xéc vung théng tin mang ndi dung chinh trén trang web tin tirc gilp viéc phan loai
dugc tot hon. Phan phan loai thong tin ching toi sir dung phuong phdp FSVMs nham lam
giam anh hudng cia nhirng dié ém dir liéu nhidu. Ngoa ra phuong phép phan loai dalop mo la
mot cai tién, gidp phan loai c&c diém dir liéu khdng phan loai dugc theo chién luoc phan loai
dalaop OAOQ.

USING FSVM CLASSFICATION ALGORITHM FOR EXTRACTING TEXTS
ON INTERNET

Vu Thanh Nguyen®, Trang Nhat Quang®®
(DUniversity of Information Technology
(2) Industry Department HoChiMinh City

ABSTRACT: This paper is used automatically to extract information and classify texts
by SYM 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.
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