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NGHIEN CUU UNG DUNG TAP PHO BIEN VA LUAT KET HQP VAO BAI
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Trung tdm Phét trien Cong nghé Thong tin, PHQG-HCM
( Bai nhan ngay 25 thang 08 nam 2003, hoan chinh sita chita ngay 27 thdng 02 nam 2006)

TOM TAT : Bai bdo trinh bay mot s6 két qua nghién ciku ting dung cdc thudt todn tim
tap phd bién va ludt két hop vao bai todn phdn I6p van ban. M6 hinh vector cé thanh phan la
cdc cum danh tir pho bién dugc ding dé dic tring van ban. Thudt todn tach tir, gdn nhan tir
logi dugc sir dung dé rit trich cdc cum danh tir. Thugt todn tdp phé bién va ludt két hop dugc
sit dung dé tao do thi dong hién cdc tie trong ngit canh nhat dinh nham xdc ldp nghia ciia tir
trong vin ban va két hop véi tir dién dong nghia, gdn nghia dé diéu chinh thanh phén cua
vector van ban nham ndng cao kha ndng phdn I6p vdn ban cé xem xét ngi¥ nghia. Ngodi ra,
ludt két hop c6 vé phdi la cde thudc tinh phan Idp sé dugc sir dyng dé lam lugit phan lop.
Chiing t6i da thir nghiém giai phap dé xudt vao bai todn phan I6p céc tém (3t bai béo khoa
hoc trong linh viec CNTT tiéng Viét

Tir Khoa: Cum danh tir, D6 thi dong hién, Ludt két hop, Ludt phdn I6p, Tdp phé bién

1.GIOI THIEU

Vé6i su xuét hién cia Internet, khdi lwong thong tin cha yéu va chiém trén 80% van la
cdc thong tin van ban. Cac phuorng phép phan loai vin ban trudc day déu dya trén tlep can
mdy hoc, mé hinh xac sudt,cdy quyét dinh, qui nap thudc tinh, ngudi lang giéng gin nhit, va
mdi ddy la phuong phédp support vector machine [1 1] Céc thuét toan nay thuong tap trung
vao bai toan phan lam 2 I6p va gép khé khan véi khéi lugng dir lidu I6m. Trong bai bao nay,
chung téi nghién ciru dung tap phd blen va luat két hop vao bai toan phan loai van ban tleng
Viét gom a)bic trung van ban: bao gom tim day tir phd bién trong tap ngir liéu viin ban va tao
db thi dong hién nhim xéc 14p nghia cua tir dic trung b) Tao luat phén lé'p van ban. Bai bao
duge td chiic nhu sau: 1) Gi6i thiéu 2) Bai toén tim tap phd bién va luat két hgp 3) Phéan ldp
vin ban bing luat két hop 4) Tao vector dic trung cho vén ban 5) Xay dung b phén 16p vén
ban 6) Thir nghiém 7) Két luén

2. BAI TOAN TiM TAP PHO BIEN VA LUAT KET HQP
2.1.Cic khai niém co ban

Dinh nghia 1: Ngii canh khai thdc dii liéu

Cho tép O 12 tap hitu han khéc réng céc giao tdc va I 1 tdp hiru han khac rdng céac
mét hang, R 1a m§t quan hé hai ngbi giira O va I sao cho vdi 0€0 va i€l, (0,i)eR<> giao tic
o c6 chiramit hang i. Ngir canh khai thac dir liéu ( dudi day s& goi tit 1a NCKTDL) 14 bd ba
(O,LR).

Pinh nghia 2: Cac két néi Galois

Cho NCKTDL (O, I, R), xét hai két néi Galois p va A dugc dinh nghia nhu sau:
p: P(I) =>P(0) va A:P(O) —»P(I):
ChoScl, p(S) = {oe0 |Vi € §; (0,i) € R}
Cho X < O, MX) ={ie I| VoeX, (0,i) € R}
Trong d6 P(X) la tap cac tdp con cua X.
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Cip ham (p ) dugc goi 1a két néi Galois. Gia tri p(S) biéu dién tap céc giao tdc c6 chung tat
ca cac mat hang trong S. Gia tri A(X) biéu di&n tdp mat hang c6 trong tit ca cac giao téc cla
X.
Dinh nghia 3: Tap mat hang phd bién

Cho NCKTDL (O,L,R) va minsupp € (0, 1] 1a ngu&ng pho bién tbi thleu ChoS c 1, dd
phd bién cua S ky-hiéu 1a SP(S) 1a ti so giira s6 céc giao tac ¢ chira S va sb lugng giao téc
trong O. Néi cach khéc SP(S)= |p(S)/|O].

ChoScl, S lamét tap cac mit hang phd bién theo ngudng m‘nsupp néu va chi néu
SP(S) = minsupp. Trong céc phn sau tip mat hang phd bién s& dugc goi tit 1a tap phd bién.
Ky hiéu FS(O,L,R,minsupp) = { S € P(I) | SP(S) = minsupp }

DPinh nghia 4: Luét két hop

Cho NCKTDL (0Q,],R) va ngudng minsupp €(0,1]. V&i mét Se FS(O,L,R,minsupp),
goi X va Y 1a cic tdp con khac rdng cua S sao cho S = XUY va X NY=Q. Luit két hop X
v6i Y c6 dang X—Y phan anh kha nang khach hang mua tap mét hang Y khi mua tdp mit
hang X. Bo pho bién cua ludt két hop X—>Y véi S= XUY 1a SP(S). D tin cdy cua luat két
hgp X—Y dugc ky hiéu la CFX-Y) va dugc tinh bang coéng thic
CF(X—=Y)=SP(XUY)/SP(X) ‘
Nguyén ly Apriori:
o Cho S € FS(O,L,R,minsupp), neu T < S thi T € FS(O,I,R,minsupp)
° Cho T g FS(O,L,R,minsupp), néuTcSthiS ¢ FS(O,LR, minsupp)

2.2. Tim tip phd bién

Cho NCKTDL (0 LR) va minsuppe(0,1], tim FS(O,L,R,minsupp). Thuét toan dugc
xdy dung dua trén nguyén ly Apriori [3],[10]. Diu tién thuét to4n s& tim céc tip phd bién co
mot phan tir. Sau d6 cac (mg vién clia céc tap phd blen ¢6 hai phén tir s& duoc tao lap béng
céch hop cac tap phd bién c6 mot phan tir. M6t cach tong quét cac tip (rng vién cua tap pho
bién co k phan tir s& duogc tao tir cac tap phd bién c6 k-1 phan tir. Goi I‘k {Se P(I) | SP(S) 2
mmsupp va |S|= k }. Thudt toén s& duyét tirng tng vién dé tao Fy bao gdm cac tmg vién c6 do
phd bién 16n hon hoac bing ngudng minsupp.

2.3. Tim ludt két hop
Cho NCKTDL (O,I,R) va hai ngudng phd bién minsuppe[0,1] va ngudng tin cdy

minconfe(0,1], tim At ca céc ludt két hop r ¢6 CF(r) 2 minconf va SP(r) minsupp.
Chi tiét thuat toan tim tap phd bién theo nguyén ly Apriori [3],[10]:

3. PHAN LOP VAN BAN BANG LUAT KET HQP

3.1. Bang quyét dinh
Pinh nghia 5. Bing quyét dinh
Xét NCKTDL (O,D,R) vé6i D=1 U C, I n C=, trong d6 I 1a tdp cdc mit hang va C la

tdp cac nhan xac dinh nhém. B ba (O, D=1 U C, R) dugc goi 1a mét bang quyét dinh Luuy
trong trudng hop |C| > 2 s& 12 bai toan phén thanh nhiéu 16p.

3.2 Luit phéan 16p trén bang quyét dinh
Dinh nghia 6. Luit phin Iop
Cho bang quyét dinh (O, D=I U C,R) v4 c4c ngudng minsupp, minconf, tim céc luét

két hop c6 dang r: S—{c}. véi S 1 va ceC . Cé thé dya vao luat két hop ndy lam cac luat
phan 16p dit liéu. Theo dinh nghia vé d tin cdy cua luat két hop r: S—{c} duoc dinh nghia
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la : CF(r)”'| P rz S’?) (eb) va p(S) 1a tdp céc giao tdc c6 chira cic mit hang trong S,
p({c}) 12 tép c4c giao tac thudc 16p ¢ do d6 p(S)np({c}) s€ xdc dinh cac giao tac thudc l6p ¢
va ¢6 chira cac mit hang trong S. Do vay c6 thé sir dung df tin cdy cua luft két hop dé danh
gia dd chinh xéc cia luét phan 16p. Néu CF(r) cang dan vé 1,0 thi do chinh x4c cua phan 16p
cang tang. Khi CF( r) =1 thi p(S)cp({c)), luc nay luét phan 16p c6 dd chinh xac phén l6p la
100%. Khi 4p dung vao bai toan phén I6p vin ban, mdi vin ban s& twong tng v6i mot giao
tac, moi mit hang sé& tuong tmg vdi mot tir dac trung (s& dugc gidi thich trong muc déc trung
vén ban).

3.3. Rit gon ludt phan lép

Trong qué trinh tim Iudt phan Idp tir luét két hop, ching ta cé thc tim duoc rit nhiéu

luét phén l6p. Pé rat gon luat phan 16p, ching 16i chon cac luét co do téng quat cao hon. Chi
tiét nhu sau:

Bin{: nghia 7.(;ho hai luét phén I6p r1: pl— ¢, 12: p2— c. Luét rl duoc goi la tbng quat hon
r2 néu va chi néu p(p2) < p(pl).

Vi du 1: Cho hai luat

R1:{kho4, phu_thudc_ham}— { L6p_CSDL}
R2:{kho4, phu_thuc_ham, dang-chuan}— { Lép_CSDL}
Luat R1 thi tdng quat “hon luat R2 vi:
{kho4, phu_thudc_ham}c {khod, phu_thudc_ham, dang-chuén}
Trong qud trinh tao luat phan 16p, ta cé thé gap rit nhidu luat phéan 16p. Do vay cin tién hanh
rat gon b ludt phan 16p bang cach loai bd cac luft phén 16p thira.

DPinh nghia 8. Cho hai ludt R1 va R2, R1 duoc xép hang cao hon R2 néu:

(1) CF(R1)> CF(R2)

(2)  CF(R1)=CF(R2) nhung SP(R1) > SP(R2)

3) CF(R1) = CF(R2) va SP(R1) > SP(R2) , nhung vé trai cua R1 c6 chira it tir khéa hon
vé trai cua R2

Thuét toan 1: Rit gon ludt phéin 16p

Vao: tap luat phan I6p R

Ra: T@luat rit gon

1) Sép xép cac luat theo do tong quét ( dinh nghia 7)

2) Foreachrin R

3) Tim tit ca céc luat c6 hang nho hon r ( dinh nghia 8) va loai bo khoi R cac luat
¢6 d0 tin cdy nho honr.

4) Endfor

5) Foreachrin R

6) Quét CSDL va tim cac giao tac thoa ludtr.

7 Néu luat r phan 16p ding tdi thiéu cho mdt miu hoc thi chon r.

8) Loai khoi CSDL céc bd thoa luét r.

9) Endfor

10) Return R && tép ludt rat gon

4. TAO VECTO DAC TRUNG VAN BAN

4.1. Tim day tir phd blen Thuit todn tim tap phd bién dugc img dung dé tim day tir
phd bién trong tap dir liéu gom nhiéu vin ban. M3i vin ban dugc xem 1a mét giao tdc. Mot
tap mat hang {11 2y vens ik} VOi Y, B2, .00, ik 18 cdC mEL hang s& tr thanh ddy céc tir iyiy ... ik
v iy, 1p5... 5 I 13 CC tu theo nghia c6 dau céch hodc ddu chdm céu di trudce va di sau tir do
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M0t vin ban sé hd trg ( mirc d6 phd bién) cho day tir 1112 . ixnéu ton tai mét cdu trong vin

béan d6 c6 chira day tir ijiz ... ix. Thuat todn tim tap pho blcn du'orc cai tién nhur sau:

18 Tao F, tép c4c day tir chi chira 1 tir va c6 d6 phd bién 16n hon ngudng minsupp

2 Dung thuét todn tim P phd bién. Luu y phép hop céac tap pho bién S=XUY véi X,

Y 1 céc tdp mit hang pho bién c6 k-1 mit hang tré thanh phép ndi chudi, trong dé X ly tir
- déy phd bién c6 k-1 tirva Y la day phd bién c6 1 tir (4y tx F;)

2. Trich cum danh tir

Pé tim cum danh tir trong vin ban, chiing ta tién hanh céc buéc sau: tch tir , gan nhan tir loai,
nhém céc tir d@ dugce gan nhan tir loai thanh cum danbh tir.

4.2.1. Tdch tir

Déi véi tleng Anh, céc tir duge phén cich nhau béng céc khoang tréng hoic diu chﬁm
céu. Déi véi tiéng Viét c6 thé c6 cac tir ghép, vi du tir “tin hoc”.  Sau khi thir nghiém mét sb
chuong trinh téch ti, chung t6i sir dung chuong trinh téch tir theo mé hinh lai (m6 hinh WFST
két hop mang noron) ciia nhém nghién ciru [5] vi két qua tach tir dat dd chinh x4c cao va
duoc su hd trg ky thuat cla cac téc gia. Tlep cén tach tir tiéng Viét trong [5] 1a mot bai todn
théng ké chuyen don trang thai. PAu tién céu dugc xir iy loai bo cac 18i vé cach trinh bay mot
cdu, va chuan héa vé cich bo diu, cach viét cic ky tuy, i...trong tleng Viét. Sau do, cau duogc
dua vao md hinh WFST (Weighted Finite State Transducer) dé nhan dién tir lay, danh tir
riéng, ten riéng ngudi Viét, tén riéng ngudi nuée ngodi,.. M6 hinh thuc hlen tach cau thanh
c4c tir di lién nhau theo cac trang thai c6 thé, nhan dién tir va gan trong s6 thich hop s6 thich
hop dua vio tu dién (trong sb udc lugng thudng rit nho nén lay log (=-log(tan suft tir/kich
thuéc tip mau)).

M5 hinh WFST cdn ¢\ trén céc trong s6 nay dé chon ra mot céch tach tir thich hop.
Sau khi c6 duge tt ca trang thai tach tir c6 thé c6 cua cau, vdl mdi trang thai, md hinh tinh
téng trong s6 va chon trang théi tich tir ding nhit 12 cu c6 tdng trong s nhé nhit. -

Vidu 2:

Cau = “Hai cong ty vira ky két hop ddng san xuét.”
Sau khi qua cong doan tach tir ta c6 cac tir tiéng Viét trong cip ddu ngodic nhur sau:
(Ha) ( cong ty) ( vira) ( ky két) ( hop dong)( san xuét)

4.2.2. Gdn nhin tic logi biang phdn mém VnQTag

Ching t6i sir dung chuong trinh VnQTag ciia nhém téc gia [8] dé gan nhan tir loai tu
dong cho vin ban., Chuong trinh VnQTag dugc nhom tac gia trén chinh sira lai thanh phién
ban dung cho tiéng Viét tir phin mém QTAG cua nhém téc gla O. Mason, DPai hoc
Bermingham, Anh. QTAG la mot b6 gan nhan xac suit doc lap v6i ngdn ngi. Phuo’ng phép
xur ly cia QTAG c6 thé mb ta tng quat nhu sau. N6 dugc xdy dung theo tiép can méy hoc tir
khdi ngir liéu hoc da dugc gén nhan bing tay Dua vao nhitng dir liéu da hoc dugc nay, bd
gan nhan tim nhimg nhén c6 thé dugc va tAn sb cua né cho tirng tir trong kho dir lleu méi da
dugce tach tir. Néu viée tim klem mot tir trong danh séch tir vung da hoc thét bai thi tit ca cac
nhan s& dugc gén cho tir do. Cuon clng, bg gan nhan thyuc hién buéc loai bé nhap nhing bing
céch sir dung thong tin vé xé4c suét phan b tir vung da dugc hoc trude do.

Dir liéu déu vao cua chuong trinh VnQTAG 1a vén ban dd dugc phan tach tir trong
tirng cau (két qua cia bude tach tir & phén trén), két qua du ra cia chuo'ng trinh 1a mot tir loai
tuong ing s€ dugc gan cho tirng tir trong van ban. Hé théng sir dung dong thoi tir dién dé liét
ké céc tir loai ¢6 thé cho mét tir, va mot kho van ban mAu dé loai bd nhép nhéng.

Cing v6i chuong trinh VnQTAG, téc gia [8] da cung clp mQt tur dién, mot tap dir lidu hudn
luyén khoang gan 100.000 tir by chd thich (bd tag) tir loai gdm céc chu thich cho: Danh tir
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(N), Dong tir (V), Tinh tir (A), Dai tir (P), Tir chi dinh (D), Trang tir (R), Trang tir vi tri (S),
Lién tir (C), S6 (M), Thén tir (I), Con lai (X)

4.2.3. Trich cum danh tir

Trong tiéng Anh dé gdp céc tir thanh cum danh tir, chung t6i sir dung giai phép duoc
néu trong [2],[11] trong d6 cum danh tu duoc dinh nghia 13 chudi gom c6 danh tir hay tinh tir
va tin cing bang danh tir. Cong thirc tong quat cia cum danh tir tleng Anh la {danh tir, tinh
tu} ¥ { danh tir}. Vi dy cum tr “computer science” 1a mft cum danh tir trong d6 “computer”

“science” déu la danh tir, cum tir “great man” la m{t cym danh tir trong d6 “great” la tinh
tu va “man” 1a danh tir. Duya trén céu triic cia cum danh tir tiéng Viét dugc trinh bay trong
[4], chiing tdi x4y dung céc cong thirc sau d& rat trich cum danh tix trong van ban tiéng Viét
da duoc gan nhan tir loai.

- Cum danh tir gom danh tir va danh tir di lién sau n6: N+N (vi du ‘co sé dit liéw’ ).

- Cum danh tir gdm danh tir, danh tir va danh tir di lién sau né: N+N+N (vi du ‘hé théng
thong tin dia ly’).

- Cum danh tir gom danh tir va tinh tir di lién sau n6: N+A (vi du ‘dir lidu lon’).

- Cum danh tir gdm danh tir, danh tir va tinh tir di lién sau n6: N+N+A (vi du ‘co so dit liéu
16n’).

- Cum danh tir gom danh tir va dong tir di lién sau n6: N+V (vi du ‘phép anh xa’).

- Cum danh tir gdbm danh tir, dong tir va danh tir di lién sau n6: N+V+N (vi du ‘hé théng
chuyén théng digp’) .

Ching t6i ciing sir dung mét tir dién chuyén nganh theo linh vuc 4p dung dé nhén dang ding
cac cum danh tir dugc tach.

4.3. Tao vector dic trung van ban

Khéi ngir liéu van ban dugc phén tich dé tim cac cym danh tir phd bién. Goi M 14 sb sé
van ban trong khéi ngir liéu cAn xem xét, N 1 sb tir /cum tir ddc trung cua khéi dir lidu, £y 1a
tan s xult hién cia tir/cum tir ddc trung thir k trong vén ban i, ny la sd van ban c6 chia
tir/cum tir dic trung.. Hé s& tf-idf (term frequency, inversed document frequency) dé gan
trong cho tir/cum tir thir k trong van ban i nhu sau:

M
a =fixx log( — )

Chiing t6i chon mét ngudng dé bién ddi vector dic trung cho van ban thanh vector nhi
phén. Thanh phén thir k cia vector dic trung cho vin ban thit i ¢6 tri 1 néu ay > Nguong va
¢6 tri 0 néu ngugc lai.

4.4. Diéu chinh thanh phin ciia vector viin bin

Trong tién trinh phan 16p, cn c6 sy so sanh giita vector dic trung cho vin ban cin xép
16p véi timg vector déc trung 16p dugc tao trong qué trinh hoc. Céc thanh phn vector 14 c4c
tir dic trung va c6 thé dong nghla hay gan nghia v6i nhau. Vi du vector thir nhit c6 thanh
phan tmg v&i tir “con_ngudi”, vector thér hai c6 thanh phén ting v6i tir “nhén_loai”, 1o rang
hai tir con_ngudi va nhan_loai gin nghia nhau.

Do d6 can tién hanh diéu chinh c4c thanh phin nay trude khi dua vao b0 phén loai.
Déi véi tiéng Anh, hién c6 tir dién Wordnet [7] trong do luu trir céc tap tir dong nghia va cic
quan hé ngu nghia ( nghia rdng, nghia hep). Déi vai tiéng Viét, ching t6i buéc dAu xay dung
mot hé thong twa Wordnet cho tiéng Viét. Hinh 1 1a mdt dd thi biéu di&n quan hé “la mét loai
cua” cua cac tir con ngudi, phdi nam, phai nit, dan 6ng, dan ba, con trai,con gii..
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Con ngudi
/‘\
Phai nam Phéi nit
i, 5
‘7'9&’1 i Dan bh
Con trai X

Con gai

Hinh 1. D3 thi quan hé nghia rdng/nghia hep giira cic danh tir

Dua vao khoang céch giita c4c tir trén cdy c6 thé khing dinh hai tir d6 c6 gin nghia

hay khéng, vi du néu khoang cach 12 4 thi ’con trai” va ”con géi” 1a gin nghia nhau do dé
thanh phén trong g trong vector déc trung vin ban s& dugc diéu chinh.
Mot trong nhitng vin dé cin x4c dinh trude khi so sanh hai tir 6 déng nghia hay gn nghia 1a
vén dé xéc 1ap nghia ctia tir. Vi du tir “khoa” c6 thé ¢6 nhiéu nghia nhu: khéa hoc, khoa trong
quan hé ciia co s& dit liéu, & khod .... Hién nay ¢6 nhiéu céch tiép can dé x4c 1ap nghia cua tir,
chiing tdi chon giai phap duoc néu trong [11,[12]. Téc gia da xay dung dd thi cac tir xuét hién
ddng thoi voi tir cAn xét. Vi du : néu “khéa” xuét hién ddng thoi v6i céc tir nhu "co s¢ dir

7 N

liéu”, ”quan h&”, ”phu thudc ham”..... thi nghia clia khoa 13 khoé trong quan hé cia co s& dir

liéu ( xem hinh 2).

(omst y—(menie

Hinh 2: Mot phan cuia dd thj ddng hién céc tir déc trung

Ching t6i tao dd thi ddng hién nhu sau: Cho O 12 tép vin ban va FT(O) la tép céc tir
phd bién diic trung cho c4c van ban trong O. Goi G=(V,E) 1a db thj khong ¢6 hudng trong d6
V 12 tap céc cum danh tir phd bién V=FT(O). P thi G(V,E) dugc tao bing céch sir dung luat
két hop céc day tir phd bién dugc khai théc tir khéi ngit ligu va sir dung ngudng lién kétdé
tim céc mién lién thong trén dd thi ddng hién bing céch loai bo cc cac cung b trong lién ket
nho hon ngudng. Trong lién két giira cung ndi hai tir hai tira va b 1a Wap =(1/2)(CF(a — b) +
CF(b —> a)). Sau d6 diing thuat giai cdy bao trim t6i thiéu dé tao céc cum c6 mic do gén két
chat (do dong hién cao) va gan nhan cho cum. Céc cum dugc ddc trung bai céc tép céc tlr cO
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trong d thi dic trung cho cum, tip tir nay dugc goi 14 tap tir dic trung cho cum. M&i cum sé&
xé4c dinh nghia cta tir. M3i cum nay s& dugc gén nhéan ngir nghia bang tay.

Vi du 2: Cum co s& dit liéu duge dic trung bing tap cac tir trong bang 1 :
Bing 1: Tip tir dic trung cho ngit canh ctia mét s6 nhém tiéu biéu :

Tap tir ddc trung dong hién : Nhém
CSDL, phu thudc_ham, khodalugc dd_quan hé, dang chuin, | CSDL néng cao
bao_dong, phu_thudc_da_tri,chuan_hoa, phu_tdi_thiéu,
phi khéng_du,

Lut; l4p_ludn; logic md, mang neuron, thudt giai di_truyén, | Cong nghé Tri
lap luan lui, 1ap_ludn_tién, co_s& tri_thic, suy dién, logic_md, | thirc
ldp ludn xép xi,
Luit két_hop, = tdp_phé  bién,  phén_16p, gom cum, | Khai phd dir
ngudng_minsupp, ngudng_minconf; dir_liéu 16n, nhidu_chidu, | lidu
episode, mAu tudn tu, cum, nha kho dir liéu, CSDL

Khi gap vén ban cin phén 16p, ta tao vetor ddc trung cho vin ban. Qua vector nay,
chiing ta c6 thé xéac dinh tap céc tir xut hién déng thoi. Sau d6, ching ta tinh khéang cach
gira tap céc tir trong vector ddc trung vén ban vdi tap tir dédc trung cho cum bing cong thirc
tin khoang céch gitra hai tdp hop béng cong thirc

1 - (|IXNnY]|/|XUY)|)

Vi X la tap hop céc tir dac trung cho van ban va Y la tap hop céc tir ¢6 trong tép tir
dac trung cho cum. Cum ngit nghia c6 khéang céch gan nhét s& duoc ding 1am nhan ngit
nghia cho tir. Sau khi xac dinh dugc nghia, ching t6i chon nhanh di 1én trong d6 thi Wordnet
dé x4c dinh mirc d6 gan nghia.

5. XAY DUNG BO PHAN LOP VAN BAN

Sau khi da c6 tip luét phan 16p, mdi thong diép s& duoc rut trich va tao vector dic
trung. Qui trinh phan 16p dugce thuc hién thong qua thuat todn 2 [2],[8].

1.1.1.1.1.1.1 Thudt todn 2 — Tao bg phdn loai vin ban

1. Ung v6i mbi van ban méi, dua trén tp céc cum danh tir phd bién dé tao mot vector
nhi phén dai dién cho thong diép

2 Cac luét phén 16p 14n lugt duoc bién dbi thanh céc vector

3. Piéu chinh cac thanh phén ciia vector dic trung van ban va vector dic tru'ng 16p dua
trén viéc duyét dd thi ddng hién dé tim nghia, sir dung Wordnet dé tim tir gn nghia,
ddng nghia

4, Tinh d§ do tuong tu dua trén hé s6 Cosine gilra vector van ban va vector dic trung

16p theo cong thirc
PRA?
i=1

Ay

5. Néu tdn tai duy nhit mgt nhém c6 mirc d6 twong ty 16m nhit ing véi ludt twong g
thi thong diép s& dugce phén vao nhém do.
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6. THU NGHIEM

Chung t6i tién hanh phan Ié‘p céc tém tit bai béo khoa hoc tiéng Viét trong linh vuc
CNTT . Chiéu dai trung bmh cho méi tém tat bai bdo khoa hoc khoang 300 tir. Chung t5i sir
dung khoang 2/3 sb luong mAu cho viéc huin luyén va phén con lai dé dé kiém tra d6 chinh
xac cua phéan 16p. Ung dung thuét todn tim day tlr phd bién, ching t6i thu dugc khoang.
1,200 cum danh tir phd bién v&i ngudng 1a 2. M6t sb cum danh tu tiéu bidu dugc liét ké nhu
sau: “tong hop, phéan ra, rang budc, béo toan, toan ven, dang chuén, suy dién i, suy dién tién,
lap luan xap xi, co ché glal thich, Ioglc md, mang neuron, phan nhém , gom cum, thudt toan
hoc, toan ven, dang chuén, dang chuén 1, phuy thuoc ham, két tr nhién, phu t6i thidu, hé co

sb, co so dit lidu,tiép can...”. Két qua thu nghiém tién hanh trén may PC Pentium 4, 256MB
RAM dugc trinh bay trong bimg 2

Béng 2: Bang so sanh thoi gian xir ly theo céc d§ phd bién khac nhau

S6 vin 3000 4000 5000

ban huén

luyén

Do phod S6luat |Thoi |[S6luat |Thdi |SO6Iudt | Thoi

bién kéthop |gian |kéthop |gian |kéthop | gian
(gidy) (gidy) (gidy)

70% 512 3600 846 5800 | 1243 7400

80% 498 3100 732 4300 | 1053 5600

90% 402 2600 698 3200 987 4356

Biéu db phan tich giita thoi gian xir 1y, s6 lugng vn ban va d¢ phé bién dugc trinh bay trong
hinh 3.

Thoi gian tim tap pho bien

3000

4000

So van ban

5000

Hinh 3.Biéu d6 phan tich thoi gian xit ly theo s6 van ban va ngudng minsupp

D6 chinh x4c ciia két qua phan 16p dugc trinh bay trong bang 3.
Bang 3: D6 chinh xéc ciia két qua phéan 16p

S5 vinban | S8 vanban | D phd bién 70% | 80% 90%
hudn luyén | kiém tra

2000 600 Do chinh x4c phén l6p | 43% 46% 54%
3000 1000 D6 chinh x4c phén 16p | 49% 53% 62%
4000 1200 Do chinh x4c phan16p | 54% | 61% 81%
5000 1600 D6 chinh xdc phan16p | 62% | 75% 86%
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Mt sé ludt phan 16p dugc tao tir luat két hop tiéu biéu:
* {phu_thudc_ham, khéa, dang_chuén}—> {Nhém_co_s¢_dit_liéu}
{phu_thudc_da_tri, luoc_dd_quan_hé}— {Nhém co_s& dir_liéu}
{ khéa, bao_ddng, phii_t6i_tiéu }— {Nhoém_co_s& dir_liéu}
{dang_chufn,phén_rd,bio_tdan}— {Nhém_co_s&_dir_liéu}
{mang_neuron, thuit_tdan_GA, 16p}— {Nhom_co_sd_tri_thiic}
{suy_dién_lui, luat}— {Nhém_co_s¢_tri_thic}

7.KET LUAN

Bai béo trinh bay cac két qua nghién ciru v& viéc img dung tip phd bién va lut két
hop vao bai téan phan loai van ban tiéng Viét c6 xem xét ngir nghia cua tir. Thuat téan tim
tap pho bién dugc cai bién cho phép tim day tir phd bién trong van ban, Sau cé thuat toan tach
tir va gan nhan tir loai dugc sir dung dé tim cdc cum danh tir. Tir dién Wordnet va tir déng
hién dugc sir dung dé phat hién nghia va diéu chinh thanh phén cia vector dic trtmg Thuat
téan tim ludt két hop duoc cai bién nhdm cho phép tim ludt phan 16p van ban. Hg théng dé
xuét duoc tién hanh thir nghiém qua tap céc tom tat bai bao khoa hoc.

RESEARCH ON APPLICATION OF FREQUENT SETS AND ASSOCIATION
RULES TO SEMANTIC VIETNAMESE DOCUMENT CLASSIFICATION

Do Phue
Center of Information Technology Development, VNU-HCM

ABSTRACT: Today, the volume of electronic documents in the Internet is really huge.
Therefore, the issue of developing the classification algorithms which can work effectively
with large data set is a research direction of text mining. In this paper, we would like to
present some results of the application of frequent sets and association rules to the document
classification problem. We have applied these algorithms in i) Using the frequent sets and
association rules for generating the document feature vectors, and ii) Using the association
rules for classifying the documents. In the problem (i) the frequent set discovery algorithm
has been improved to find the frequent terms in the corpus and document. After that, the
natural language processing algorithms has been used for POS tagging and discovering the
noun phrases. Besides, the association rules have been used to build the co-occurrence term
graph in a particular context supporting to determine the word sense and the adjustment of
the similar meaning components of document feature vector. In problem (ii), the association
rules are used to generate the classification rules. The proposed system was tested with the
data set of abstracts of papers in IT field.
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