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. TOM TAT: Bai bdo da sir dung ky thudt riit trich thong tin tu dong va phdn logi vin ban
bang phwong phdp SVM (Support vector machine), FSVM (Fuzzy SVM), két hop véi phan logi
da I6p mo. Két qua ung dung cua nghién ciu ding trong rit trich thong tin, thu thdp tin ticc
cia cac website hanh chinh cua cdc S6, ban, nganh thanh ph6 nham cung cdp cho nguoi ddn,
doanh nghiép cdc théng tin vé chi trirong chinh sdch, théng tin ciia thanh phé trong hoat dgng
hanh chanh céng.

1. GIOI THIEU

Hién di c6 mot s6 nghién ctru vé rit trich vin ban va phan loai van ban, trong bai bao nay
nhém nghién ctru tim hiéu céc k¥ thuat trén va dp dung vao mét ing dung thyc t€ 1a thu thap
va phan loai théng tin trén cac trang béo di¢n tir phuc vu cho viéc cung cap tin tirc trén cac
trang web hanh chinh thanh phd. Cac théng tin nay c6 thé do cac co quan tw cung cap hodc thu
thap dugc trén cic trang web ciia B, Chinh phii va céc trang béo dién tir khac. Phan thu thap
théng tin sir dung phuong phép nhan dang mau [2],[9], [11] dé c6 thé tu dong rut trich thong
tin tir céc trang web tin tirc. Phan phan loai thong tin tac gia st dung k¥ thudt phéan loai van
ban Fuzzy Support Vector Machines (FSVMs) [12] k‘ét hop véi phan loai da 16p mo [5] do ket
qua phén loai rét tét cia phwong phép nay theo céc dé tai da nghién ciru 0, [5], [8], [12]. So do
thyc hién gdm hai budc chinh 1 thu thap thong tin va phan loai thong tin cu thé nhur sau:
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Hinh 1. So d6 thuc hién.
2. THU THAP THONG TIN TREN TRANG WEB

Hién nay rat trich thﬁng tin trén web thuong dugc thyc hién l;%mg cach sir dung céc
wrapper. Mot wrapper 96 thé dugc xem nhu la mdt thi tuc duge thiét ké dé co thé rat trich
duoc nhimg néi dung can quan tdm cia mdt nguon thong tin nao do. Pa cd nhiéu céng trinh
nghién ciru khac nhau trén thé giéi sir dung nhiéu phuong phap tao wrapper khéc nhau dé hién
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thuc rit trich thong tin trén web. Cac wrapper ndy dugc xdy dung bing tay hodc phat sinh tu
dong dua trén cac ving thong tin ngudi diing xac dinh trudc trén cac trang web mau. Wrapper
x4y dung theo cic phwong phap nay cé nhugc diém la phai cip nhat lai khi c6 sy thay dbi cach
thirc trinh bay trén trang web.

Phuong phép rat trich thong tin bing cach so tring hai trang web duoc xay dung dura trén
phuong phap nhén dang mau ([2]) cho phep rit trich chinh xdc ving théng tin mang ndi dung
chinh trén céc trang web. Phuong phap nay dugc thuc hién bang cach so tring trang web can
rit trich v6i modt trang web mau dé xac dinh khung trinh bay chung cia hai trang web, tir
khung trinh bay chung ta c6 thé rit trich ra dwoc néi dung chinh cua trang web can rit trich.
Phuong phap nay khong doi hoi ngudi dung phai biét cac ngdn ngit xay dung wrapper hay
phai thay d6i wrapper khi cach trinh bay thay do1 do trang web méu c6 thé 1dy truc tiép tir
trang chi va c6 cling cach trinh bay véi trang can rit trich. Nhu vi du minh hoa hinh 2: phan
thdng tin trong khung nét lién 1a thong tin vé khung trinh bay gidng nhau giita hai trang web,
phén thong tin trong khung nét dit 14 phan théng tin khac nhau mang ndi dung chinh ctia trang
web, ddy 1 ndi dung ta can lay.

Trang can rat trich t.hong tin | | Trang mau

Hinh 2. Rat trich thong tin bing phuong phap so tring,

2.1.Riit trich thong tin tir trang web bing phwong phép so tring

Pé thuc hién rit trich thong tin ban;_, phuong phép so trung, hai trang web dugc phan tich
thanh hai cdy da phan c6 goc A va B rdi tién hanh so trung trén hai cay da phén ndy. Nhom
nghién ciru sir dung thur vién HtmlParser dé phan tich trang web thanh cdy da phén c6 gbc. Cay
da phén c6 ba loai niit: TagNode, TextNode va RemarkNode.

Dinh nghia.

Ma trin W: s6 tdi da céc cip nit so trung gilta cac ciy con cap mf)t ciaAvaB

Ma Trén T: trong do6 TT[i, j] 1a d so trung cta hai rimg céy con cap 1: Ay, Ay,..., Ajclia A
va B, By ..., Bj cia B. T[ij] dugc tinh dua trén T[i,j-1], T[i-1](3], va T[i-1](-1]). Can thuc
hién céc phép bién hoan vi nhu sau:

T1="T[i, j-1]
T2 =T[i-1, j]
T3 =T[i-1, j-1]
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T[4, j] = max (T1, T2, T3 + WIi, j])

Ma trén G : Trong do6 G[i][j] luu gitr danh sach cac tham khao dén céc nat rit trich duge
ctia cdy con cap mot thir i ciia nat goc A khi thuc hién giai thuat so trung hai cdy con cap mot
thir i cua A va thir j ciua B.

Danh sach M: Trong d6 M[i][j] luu giir danh sach céc cap nit duge so trung khi tién hanh
giai thut so trung giira hai rimg ciy con cap 1: Ay, A,,..., Ajcua A vaB;, B;,..., BjcuaB.

Hai nit 1 giéng nhau néu:

Néu hai niit cing c6 kiéu TagNode, thi chi cdn TagName cua ching giéng nhau thi xem
nhu hai nat giong nhau.

Néu hai nut cing c6 kidu TextNode hay RemarkNode thi chi khi toan b ndi dung vin ban
clia nat ndy giéng noi dung cua nit kia thi hai nit méi duge xem 14 giong nhau. Céc trudng
hop khéc ngoai hai trudng nay thi déu dugc xem 14 hai ntit khac nhau.

Piu vao: Hai nit gbc cdy da phin ciia trang web can rit trich (A) va trang web mau (B).

Piu ra: Sé nit tdi da cia viéc so tring : weight; danh sach cac tin rit trich dugc : retList.

Thuit giai so trung cu thé nhu sau:

TH 1 : Hai nit gbc A va B khong giéng nhau:

Danh séch céc tin rit trich dugc tra vé cia gidi thuat:

retList = null
S nut toi da cia cua viéc so trung gilta A va B:
weight =0

TH 2 : Niit A khdng ¢6 nit con

Danh séch cac tin rit trich dugc tra vé ciia giai thuat:
retList = null

4 nat tdi da cua cia viéc so trung gitra A va B:
weight =1

TH 3: Niit A ¢6 nit con, nit B khong cé nit con

Danh sach céc tin rit trich dugc tra vé cia giai thuat:
retList = cac nat con chira tin tirc cia nut A

Sé nat tdi da cua cua viéc so trung gitra A va B:

weight =1
TH4: Nut AvaB déu ¢6 nit con
Khéi tao:

Goi n, m 14n luot 12 s6 céy con cip 1 claAvaB
Véimoii=1...n,j=1.m
T[i]G]1 =0
M[i][j] = null
G[i][j] = null
Tién hanh so tring:
Véimoii=1l...n,j=1.m
T1=T[]G - 1]
T2 ="TI[i - 1][j]
Goi d& quy giai thuft so tring trén cay con thiri cia A va j cua B:
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Gli][] = danh séch céc nut rat trich dugc tra vé tir giai thuat so triing
tmpWeight = s6 nut t5i da ciia viéc so tring tir giai thut so tring
T3 =TI[i-1][j - 1] + tmpWeight
T[i][j] = max(T1, T2, T3);
Néu (T[i][j] = T1) thi M[i][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[i][j] = M[i - 1][j - 1] U G, j);

Thuc hién rit trich thong tin:

Danh sach céc tin rit trich retList dugc tra vé cia gii thuat gdm:

Cac nut chia tin tirc khong tham gia vao phép so tring,

Danh séach céc tin rit trich duoc tir phép so tring duge chira trong G:

Goi k 1a s6 cdy con cip 1 ciia A tham gia vao phép so tring,

Voimoii=1..k

Goi posA, posB lan luge 14 vi tri cdy con cép 1 ciia A va B tham gia vao phép so trung.

posA = M[m][n].get(i).posA
posB = M[m][n].get(i).posB
retList = retList U G[posA][posB]
S6 niit tdi da clia ciia viée so tring giira A va B:
weight= T[m][n] + 1

2.2.Tim kiém céc trang web tin tirc ,

C6 thé nhén thiy cac trang chu cla céc trang tin tirc thudng dwoc cip nhat lién két dén
nhiing trang tin mi nhét. Vi vdy dé tim kiém céc tin tirc méi nhét ta phai bit dau tir céc trang
chu. Cés lién két thu duoc tir trang chui nay c6 thé‘dgn dén mot trang web tin tirc, hodc khong
phai. Dé dang xé4c dinh dau 1a trang web tin tirc bang cach lan lwgc so sanh trang web do véi
mot trang web tin tirc mau. Néu trang web d6 c6 cing cach trinh bay véi érang web mau nay
thi dugc xem nhu la trang web tin tic. Dé kiém tra mét trang web cé cung céach trinh bay véi
mdt trang web mau hay khong, sir dung khdi niém ti 18 khung K ctia mét trang web ([2])

Ti 1¢ khung K = weight/Téng s4 nit ciia trang web can rit trich,

& d6, weight 14 s6 nit so tring giira hai trang web khi tién hanh giai thuat & trén

Trang web néu c6 ciing céch trinh by véi trang web méu s& c6 ti 18 khung K € [Kmin, 1).
Kmin = S§ nit tao nén khung trang web mau /Tdng sé nit cia trang web miu

Sau khi xéc dinh dau 12 trang web tin tic, ta s tién hanh rit trich cac thong tin nay ra,
danh cho vi¢c phan loai thong tin, bing cach sir dung giai thuit da néu & trén.

3. PHAN LOAI THONG TIN

3.1.Phwong phip SVM (Support vector machines).

Chung ta hay xem xét mét bai toan phan loai vin ban bing phwong phap SVM:s (0, [10],
[12]) cu thé nhu sau:

Bai todn: Kiém tra xem mot tai liéu bét ky d thudc hay khéng thuéc mot phan loai ¢ cho
trudc? Neu dec thi d duge gén nhan 13 1, nguoc lai thi d dugc gén nhan 1a 1.

Gia sir, chung ta lya chon dwoc tap cac dic trung 1a T={t,, t,, ..., ta}, thi mdi vin ban d; s&
dugc biéu dién bing mdt vector dir lidu Xi=(Wil, Wi, ..., Win), Wi€R 1a trong sb cua tir t; trong
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vin ban d;. Nhu vy, toa do ciia mdi vector dit liéu x; tuong mg véi toa d clia mot diém trong
khong gian R".

Dir liéu huén luyén ctia SVM:s la tip cac vin ban di duge gan nhin trude Tr={(x;, y1), (X2,
V2)s -ees (X1, y.)}, trong do, x; la vector dir li€u bleu dién vin ban d; (x;eR"), yie {+1, -1}, cip
(x;, yl) dquc hiéu 14 vector x; dugc gan nhan la y;. Y _tuéng cia SVMs la tim moét mét hinh hoc
(si€u phing) f(x) “tot nhat” trong khong gian n-chidu dé phéan chia dir liéu sao cho tht ca cac
diém x. dugc gén nhén 1 thudc ve phia duong cua siéu phéng (f(x.)>0), cac diém x. dugc gan
nhan -1 thudc vé phia 4m ciia siéu phang (f(x)<0) Véi bai toan phan loai SVMs mot siéu
phéng phan chia dir lidu duoc goi 1a “tdt nhét”, néu khoang cach tir diém dit liéu gin nhét dén
siéu phang 12 16m nhit. Khi d6, viéc xac dinh mdt tai liéu xgTr cé thude phén loai ¢ hay
khéng, twong img véi viée xét ddu ciia fix), néu f{x)>0 thi xec, néu f(x)<0 thi xec.

Cho tap dir liéu

Ir = {(xlayl (x,,y,)}, x; Ry, e{-11}

Truong hop 1

Tap dit liéu Tr c6 thé Phan chia tuyén tinh dugc ma khong cé nhleu thi ching ta cé the tim
dugc mét siéu phang tuyen tinh c6 dang (1) dé phén chia tap dit liéu nay. Siéu phang tot nhét
tuong duong véi v1§:c g1a1 bai to4n téi wu sau:

ywW X +b) 21, =1l
Trwdng hop 2
Tép dir liéu huan luyén 7r c6 the phén chia dugc tuyen tinh nhu‘ng c6 nhiéu nghia 1a diém

c6 nhan du’ong nhung lai thuge vé phia 4m ciia siéu phing, dlem c6 nhin am thudc vé phia
dwong ctia siéu phiang. Bai toan (1) trd thanh:

Min &(w, &) = -IMI +Cye 2)
i=1

y W X, +B)21-&,  i=1,.,]
E20 i=1..0

& goi la cac bién noi 1ong (slack variable) &:20.
C 14 tham sb x4c dinh truéce, dinh nghia gia tri rang bude, C cang 16n thi mic d§ vi pham
dbi véi nhirng 18i thuc nghiém cang cao.

Truong hop 3
Tuy nhién khong phai tp dir liéu ndo ciing c6 thé phén chia tuyén tinh dwgc. Trong truong

hop nay, ching ta s& anh xa cac vector dif liéu x tir khong gian n-chiéu vao mot khéng gian m-
chiéu (m>n) , sao cho trong khéng gian m-chiéu ndy tap dit liéu c6 thé phan chia tuyén tinh
dugc. Gia sir ¢ 1a mét 4nh xa phi tuyén tinh tir khéng gian R” vao khong gian R™

é: R" >R"

Khi d6, vector x; trong khong gian R" s& twong img véi vector g(x;) trong khong gian R™.
Thay ¢(x;) vao (2) tacd (3):
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Min ®(w, &) =%||w1|2 + czlj &

y,W (x)+b)21-&, i=l..,1
& 20 i=1..1

€)

Viéc tinh toan truc tiép ¢(x;) 1a phirc tap va kh6 khin. Néu biét ham nhén (Kernel function)
Ki(x; x), dé tinh tich v6 huéng @(x,)@(x ) trong khéng gian m-chiéu, thi ching ta khéng cén
lam viéc truc tiép vO1 anh xa d(x;).

K(xi’xj) = ¢(xf)¢'(xj) 4)
Mot s6 ham nhén hay ding trong phén loai van ban 14 :
Ham tuyén tinh (linear): K (%, %;)=x{ x

)
Ham da thirc (polynomial function) : K(x; x;)=(xx;+1 i (6)
Ham RBF (radial basis function) : K(x; x;)=exp(-y(xrx;) ?), yeR* (7

3.2.Phwong phiap FSVM (Fuzzy Support Vector Machines)

Trong SVMs théng thudng thi cac diém dir liéu déu co gié tri nhu nhau, mdi mot diém s&
thudc hoan toan vao mdt trong hai 16p. Tuy nhién trong nhi€u truong hop c6 mot vai diém sé
khéng thude chinh xac vao mét 16p nao do, nhung diém nay duoc goi la nhu'ng diém nhléu
hon nita m6i diém dir lidu c6 thé s& khong c6 ¥ nghia nhu nhau ddi véi siéu phang Dé giai
quyét van dé nay Lin CF. va Wang SD (2002) da gidi thiéu phucmg phap FSVMs bang cach sir

dung mot ham thanh vién dé xdc dinh gia tri dong goép clia mdi diém dir liéu dau vao cia
SVMs vao viéc hinh thanh siéu phang.

Bai toan dugc mo ta nhw sau:
% 1 2 ]
Min d(w, &) = Euwﬂ + CZSI.(;
i=l

yi(W gx)+b)21-&, i=1,.,1
£20 i=1,..,0

(8)

s; 12 mot ham thanh vién théa o <5, <1, o la mdt hang s6 di nho > 0 thé hién mirc do
anh hudng cta diém x; dbi véi mot 16p. Gié tris, co thé lam giam gié trj cda bién g, vi vay
diém x; twong tmg voi & c6 thé dlIQ‘C giam mirc d¢ anh huéng hon.

Bang céch sur dung c4c hé sb Lagrangian ta c6 thé chuyén vé bai toan 1ap trinh Quadratic:

max L (@) = Za,——ZZa a,y.y;K(x,x)

i=l =l =1 (9)
) Zaiyi =

i=l

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

Chon ham thanh vién

Viéc chon ham thanh vién s; thich hgp rit quan trong trong FSVMs. Theo Chun ham thanh
vién s; ding dé giam mirc d6 anh hudng cia nhirng diém dir liéu nhiéu duoc md ta trong [12]
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]2 mdt ham x4c dinh khoang céach giita diém dir liéu x; véi trung tdm clia nhom twong g vai

Xi

Goi C" 1a tap chira cac diém x; véi y; =1
C+={xi|x; e Sva yi=1}
Tuong tu goi C ={xj|x; € S va y;=-1}
X, va X_l1a trung tdm ctia 16p C*, C".
Bén kinh ciia 16p C*
re =max|| X, -xj|| véix;eC’
va ban kinh cia 16p C 1a:
r.=max||X_ -x|| viixieC
Ham thanh vién s; dugc dinh nghia nhu sau:
=X, = x| /7, + 6) néux; e C
;—{1_” X_—x || (r.+9) : néux; e C
& 12 mét hing s6 dé tranh trudong hop 5;=0

(10)
(11)

(12)

Tuy nhién FSVMs v6i ham thanh vién (12) van chua dat két qua tét do viéc tinh todn
khoang cach giita céc diém dir liéu v6i trung tim ciia nhém duge tién hanh & khong gian dau
vao, khong gian n chiéu. Trong khi d6 trong truong hop tap dir liéu khong thé phan chia tuyén
tinh, @& hinh thanh siéu phing ta phai dua dit liéu vé& mot khong gian khic véi 'so chiéu m cao
hon goi la khong gian dic trung (feature space). Vi vay dé co thé dat két qua tot hon, Xiufeng
Jiang, Zhang Yi va Jian Cheng Lv (2006) da xdy dung mét ham thanh vién khdc dya trén y
tuéng cia ham thanh vién (12) nhung dugc tinh toan trong khong gian déc trung m chiéu.

Gia sir ¢ 1a mét anh xa phi tuyén tinh tir khéng gian R" vao khong gian R™.

é: R"—>R"

Khi do, vector x; trong khong gian R" s& twong (ing v&i vector ¢(x;) trong khong gian R™.

Dinh nghia ¢, 14 trung tdm cua 16p C’ trong khéng gian dic trung:
b=~ Y (x)

+ x,eC*

n. 1a s& phén tir cta 16p C*

va ¢ la trung tdm cua l6p C trong khong gian dac trung:
Zcﬁﬂx )
n J,EC'

n.1a sb phin tir ctia 16p C

Dinh nghia ban kinh ctia C":
= max |4, ~g(x)|| véix eC’

va ban kinh ctia C:
rr=max||¢g —-d(x,)|| viixieC
Khi do,

rl = max | ¢(x") -4, |
= max{¢’(x") — 2¢(x').4, + §7}
= max{g?(¥) - T H) g+~ T T px) gz )

+ x,eC* + xeC* x;eC*

= max{K(x',x')—-z— Z K(:c,.,x')-f-L2 Z ZK(x,.,xj)}

+ xeC* + xeC’ xeCt

(13)

(14)

(15)

(16)

(17)
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Véix* € C va n,la sé miu huin luyén trong 16p C*. Twong tu :
2
= max{K(x',x')—i > K(x,,,x')+i2 > Y K(x,x,)} (18)
- xeC” - xeC” xeC”
Véix® € C van.la sb miu huén luyén trong 16p C..
Binh phuong khoang cach giira x; € C" va trung tdm cua 16p trong khéong gian dic trung
co thé dugc tinh nhu sau: _
&2 S K(x, 5y 3 K(x,.,xj)ari2 > Y K(x,,x) (19)
+ x;eC* h, x;eC* x eCt
Twong tu nhu viy binh phuong khoang céch giita x; € C va trung tdm ciia 16p trong khéng
gian ddc trung c6 the dugc tinh nhu sau;
diz—:K(xnx;)_i Z K(x;:xj)"'niz z ZK(xj’xk)} (20)
- x;6C - x,eC” xeC”

Véimoi i (i=1,..., /), hdm thanh vién s; dugc mé ta nhu sau:

N TR
.S'j = 1 Il d}+ ” /(r+ +§) (21)
1-\lld2 1 (r* +8) néux;eC

Ta thay s; 1a mdt ham ctia trung tm va ban kinh ciia mdi 16p trong khéng gian dic trung.

Theo két qua thir nghiém ciia Xiufeng Jiang, Zhang Yi va Jian Cheng Lv ham thanh vién
theo cong thire (21) bang cach sir dung ham nhén dé tinh toén trong khéng gian m chiéu c6 thé
lam gidm anh huéng cua cic diem nhiéu hiu qua hon ham thanh vién cia Lin CF va Wang
SD va cho két qua phan loai t6t hon [12].

4. PHAN LOAI PA LOP

Y tudng ciia bai toén phan loai da 16p 1a chuyén vé bai todn phan loai hai 16p bing cich
xay dyng nhicu b phan loai hai 16p dé giai quyét. Cac chién lugc phéan loai da 16p phd bién
nay la One-against-One (OAO) va One-against-Rest (OAR) ([5] - [7D.

4.1.Chién lwgc One-against-Rest (OAR)

Trong gbién lrge nay ta sir dung (n-1) bd phén loai dbi véi n 16p. Bai toan phéan loai n 16p
duoc chuyén thanh n bai toan phén loai hai 16p. Trong d6 bé phén loai hai 16p thir i dugc xdy
dung trén 16p thir i va tét ca cac 16p con lai. Ham quyét dinh thir i ding dé phén 16p thir i va
nhiing 16p con lai cé dang:

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

Siéu phang o ] (x) = 0 hinh thanh siéu phéng phén chia tdi wu, cac support vector thudc 16p
ithéa D, (x) =1 va céc support vector thudc 16p con lai thoa D, (x) =—1. Néu vector di liéu
x théa man diéu kién D,(x)> 0 di véi duy nhit mét i, x s& dwgc phan vao 16p thir i.

Tuy nhién néu diéu kién D, (x)> 0 thoa man déi véi nhiéu i, hoic khong théa ddi voi 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 sir dung.
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4.2.Chién lrgc One-against-One (OAO)

Trong chién lugc nay ta sir dung n(n-1)/2 by phan loai hai 16p dugc xdy dung béng cach
bt cap timg hai 16p mot va sir dung phuong phép lya chon theo da s6 dé két hop cac bd phan
loai nay dé xac dinh duoc két qua phan loai cudi cing. S0 lugng céc bd phén loai 1a n(n-1)/2.

So véi chién Iuge OAR thi chién luoc nay ngoai uu diém gidm bét ving khong thé phin
loai ma con 1am ting do chinh xdc cua viéc phan loai ([3),[4]). Trong chién lugc OAR ta phai
xay dung mot siéu phang dé tach mot 16p ra khéi céc 16p con lai, viéc nay doi hoi sw phic tap
va c6 thé khéng chinh x4c. Tuy nhién trong chién luge OAO ta chi can phan tach mt 16p ra
khoi mot 16p khac ma thoi.

' Chién luge OAR chi cin n-1 b phén loai cho n 16p. Trong khi d6 chién lugc OAO lai can
dén n(n-1)/2 bd phan loai. Nhung so mau huén luyén cho tirng b phan loai trong OAO lai it
hon va viéc phén loai ciing don gian hon. Vi vay chién lugc OAO c6 do chinh xéc cao hon
nhung chi phi dé xay dyng lai tuong duong véi chién luge OAR ([3],[4]).

Ham quyét dinh phan 16p ciia 16p i dbi v6i 16p j trong chién luge OAO la:

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

Dij (x)= _Djr (x)
Péi véi mot vector x ta tinh :
D, (x) = ZSign(Drj (x))
J#ij=1
rs 1 x>0
voi ; -
srgn(x)— {O <0
Va x dugc phén vao l6p i sao cho: argmax D, (x)

i=ln
Tuy nhién néu diéu kién arg max £ (x) duogc thoa man ddi véi nhiu i th trong trudng
I=l,...,n

hop nay ciing khéng thé xac dinh dugc x thude 16p nao.

Pé giai quyét vin dé nay Shigeo Abe va Takuya Inoue da gi6i thiéu Phén loai da 16p mo
((5D-

4.3.Phén loai da 16p m&

Phuong phap phén loai da 16p mé& duge xdy dung trén phwong phap phan loai da 16p OAO

két hop véi viéc sir dung mdt ham thanh vién dé xac dinh két qua phan loai khi vector x khéng
thé phén loai dugc theo chién lugc OAO.

Déi véi siéu phing t6i wu D, (x)=0(i # j) ching ta dinh nghia céc ham thanh vién nhw

S véi D, (x)=1,
1

m.\xX)=
"( ) {D,}- (x) con lai
Tir cic my(x)j #1,j=1,...,n), ching ta dinh nghia him thanh vién thi i cita vector x
nhu sau: '
m,(x)= j=1.?...n "y (x)

Cong thic trén twong duong voi
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m; (x)— min Dq(x)

J#ij=l,..n
Bay gid x duoc phén loai vao 16p i theo cong thirc
arg max m, (x)

5.KET QUA THU NGHIEM

Nhém nghién ciu tién hanh xiy dung chuong trinh thu thap va phén loai ddi v6i nhimg
théng tin thugc linh vuc nganh Cong nghlep v6i nim nhém nganh con: Dét May (gom dét may
va da gidy); Co Khi (cac nganh co khi, 6 t6); Dién va Dau Khi (dau khi, nhién liéu) va nhém
tAt ca céc nganh con con lai. Tac gia thir nghi¢m chwong trinh trén cac trang web chira céc tin
tirc lién quan dén nganh cong nghiép. Két qua thir nghiém cta céc by phén loai FSVMs voi tip
dit liéu huan luyén gdm 750 vin ban, tap kiém tra gdm 250 van ban thudc 5 nhém, st dung
ham nhén da thirc d=2, C=20 nhu sau:

Bang 1. Két qué thir nghiém céc b phéan loai FSVMs.

STT Bd phén loai Precision Recall F-score
1. Dién — Co Khi 0.820 0.976 0.891
2 Dién — Dét May 0.980 1.000 0.990
3, Dién — Dau Khi 0.840 0.933 0.884
4. Pién — Cac Nhom 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
T Co Khi—Cac Nhém Khac 0.940 0.959 0.949
3 Dét May — Dau Khi 0.920 0.979 0.948
9. Dét May—-Cac Nhom Khac 0.940 0.979 0.959
10. Déu Khi — Cac Nhém Khac 0.960 0.980 0.970

Két qua thir nghiém cua chuong trinh thu thip va phén loai thong tin trén mot sb trang bao
tin tire ¢6 lién quan dén nganh cong nghi¢p nhu sau:

Bang 2.Két qua thir nghiém chuong trinh.

STT Trang web S6tin | S6 tin thuéc | Sb tinthudc | % Sb tin
lay nganh nganh cong | thudc nganh
dugc Céng nghiép duoc | cong nghiép
nghiép phén loai duoc phin
ding loai diing
2 Bd Cong thuong 18 17 14 82.4
2. | Bdo Thuong mai — muc Cong nghiép 48 11 9 81.8
3 Bio Dau tu 31 19 16 84.2
4. Thoi bao kinh té Viét Nam 49 36 32 88.9
5. | Phong Thuong mai va Cong thwong 16 5 4
Viét Nam 80.0
6. Théng tan xa Viét Nam 39 26 21 80.8
7 Bao Tudi tré - muc Kinh Té 135 26 20 76.9
8. Trung tim tu van céng nghiép TP 66 61 49 80.3
9. Béo Thanh nién — myc Kinh Té 37 17 14 82.4
10. | Sai gon giai phéng — muc Cong nghiép 16 16 14 87.5
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Sé tin 14y dugc & mot sb trang web 12 khé 16n vi trén trang chii ¢6 thé c6 céc lién két dén
céc trang chira cac chi @ cla trang web, trang nay c6 thé c6 cung cich trinh bay voi trang
web miu va sé lugng 13 twong ddi 1én (Vi du trén trang bdo Tudi tré 1a 16n hon 100 trang).
Tuy nhién céc trang chi dé nay 1a tinh va chi thu thip duoc trong lan dau tién. Sau mdi 1an thu
thép cAn luu lai c4c lién két ndy va chi khi c6 nhitng lién két méi duge cdp nhjt thi ta méi tién
hanh thu thap. Céc lién két nay thuong 1a nhiing tin tirc méi cép nhét.

Két qua rt trich s& khong tbt d6i voi mot s6 trang web trinh bay tin tirc theo dang script
nhu trang chi ciia VNExpress, Vietnam Net. Tuy nhién cac trang chu dé cia cac trang web
nay lai trinh bay theo cach thong thudng. S6 céc trang web trinh bay theo cach nay khong phd
bién va ¢6 thé khic phuc bing cich chon noi bit dau thu thap tin tirc tir cdc trang chi dé thay
vi trang chu.

6.KET LUAN

Trong bai bio nay nhém nghién ciru da xdy dung chuong trinh thu thap va phén loai thong
tin trén cic trang béo dién tir phuc vu cho viéc cung cép tin tirc cho céc trang web hanh chinh
cta thanh phd. Phuong phép rit trich thong tin béng cach so trung hai cdy da phén duya trén
phuong phép nhan dang mau lam viéc xay dung cic wrapper trd nén don gian, cho phép rut
trich chinh xdc ving thong tin mang ndi dung chinh trén trang web tin tirc gitip viéc phan loai
dugc t5t hon. Phin phan loai théng tin chung t6i sir dung phuong phép FSVMs nham lam
giam anh huéng cta nhimg diém dir liéu nhiéu. Ngoai ra phuong phép phan loai da 16p mo 1a
mdt cai tién, gitp phén loai céc diém dir li¢u khong phéan loai duoc theo chién lrgc phan loai
da lop OAO.

USING FSVM CLASSFICATION ALGORITHM FOR EXTRACTING TEXTS
ON INTERNET

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

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.
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