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TOM TAT : Bai bdo trinh bay mét s6 két qua nghién cieu trng dung cdc thudt todn tim
tdp phé bién va ludt ké'z hop vao badi todn phén 16p vin ban. M6 hinh vector ¢é thanh phan la
cdac cum danh tir phé bién dwoc ding dé dic trung van ban. Thudt todn tach tir, gan nhan tir
logi dwogc sur dung dé rut trich cac cum danh tiv. Thudt todn tdp phé bién va ludt két hop duwoc
sir dung dé tao do thi dong hién cdc tir trong ngir canh nhdt dinh nham xdc lap nghia cua tir
trong van ban va két hop véi tir dién dong nghia, gan nghia dé diéu chinh thanh phan cia
vector van ban nham néng cao kha nang phan 16p van ban cé xem xét ngir nghia. Ngodi ra,
ludt két hop c6 vé phdi la cdc thude tinh phdn 16p sé dwoc sir dung dé lam ludt phan 16p.
Chiing téi da thir nghiém gidi phép dé xudt vdo bai todn phdn 16p cdc tom tdt bai bdo khoa
hoc trong linh viuc CNTT tiéng Viet

Tix Khos: Cum danh tir, P6 thi dong hién, Ludt két hop, Ludt phan 16p, Tdp pho bién

1.GIOI THIEU

V6i sy xut hién cia Internet, khéi lwong thong tin chi yéu va chiém trén 80% Vr:ln la
cac thong tin van ban. Cac phuong phdp phén loai van ban trude day déu dua trén tlep can
méy hoc, mé hinh xéac suit,ciy quyét dinh, qui nap thudc tinh, ngudi lang giéng gan nhat, va
mdi day 1a phuong phap support vector machine [11]. Céc thudt toan nay thuong tap trung vao
bai toan phan lam 2 16p va gép kho khan voi khéi lwong dit lidu 16n. Trong bai bao nay, chung
t6i nghién ctru dung tap phd blen va luat két hop vao bai toan phan loai vin ban tiéng Viét
gdm a)bic trung van ban: bao gdm tim diy tir phd bién trong tap ngit liéu vin ban va tao do
thi ddng hién nham xéc 1ap nghia cua tir dic trung b) Tao luat phan 16p van ban. Bai bao dugc
t6 chirc nhu sau: 1) Gi6i thiéu 2) Bai toan tim tap phd bién va luat két hop 3) Phéan 16p vin
ban bang luat két hop 4) Tao vector dic trung cho van ban 5) Xay dung bo phan 16p van ban
6) Thir nghiém 7) Két luan

2. BAI TOAN TiM TAP PHO BIEN VA LUAT KET HQP

2.1.Cac khai niém co ban

Dinh nghia 1: Ngiv canh khai thac dir liéu

Cho tap O 1a tap hiru han khac rong cac giao tac va / 1a tip hitu han khac rong cac
mat hang, R 1a mot quan h¢ hai ngdi gitta O va [ sao cho vdi 0€0 va i€l, (0,i)eR< giao tac
0 ¢6 chira mit hang i. Ngit canh khai thac dit liéu ( du6i ddy s& goi tit la NCKTDL) 1a bd ba
(O,LR).

Dinh nghia 2: Cac két ndi Galois
Cho NCKTDL (O, I, R), xét hai két ndi Galois p va i dugc dinh nghia nhu sau:
p: P(I) >P(O) va A :P(O) -P(]):
ChoS c1,p(S)={o€O Vi€ S, (0,i) € R}
Cho X c O, MX) ={ie I | VoeX, (0,i) € R}
Trong d6 P(X) 1a tap cac tap con cua X.
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Ciap ham (p . 1) duoc goi la két ndi Galois. Gia tri p(S) biéu dién tap cac giao tic co chung tat
ca cac mat hang trong S. Gia tri A(X) biéu dién tdp mat hang co trong tat ca cac giao tac cla
X.
Dinh nghia 3: Tap mit hang phd bién

Cho NCKTDL (O,L,R) va minsupp € (0,1] la ngudng phé bién tbi thleu ChoS c/, @6
phd bién cua S ky hiéu 1a SP(S) 1a ti sb giita s6 cc giao tac co chira S va sb luong giao tac
trong O. No6i cach khac SP(S)= |p(S)|/|O].

Cho S c I, S la mot tap cac miat hang pho bién theo ngudng minsupp néu va chi néu
SP(S) > minsupp. Trong cic phan sau tip mit hang phd bién s& duoc goi tit 1a tap phd bién.
Ky hiéu FS(O,I,LR,minsupp) = { S € P(I) | SP(S) > minsupp }
Dinh nghia 4: Luat két hop

Cho NCKTDL (O,LR) Va nguong minsupp €(0,1]. V&i mot Se FS(O,L,LR,minsupp),
g0i X va Y i céc tap con khac rong ctia S sao cho S = XUY va X nY=. Luat két hop X vai
Y c6 dang X—Y phan anh kha nang khach hang mua tap mat hang Y khi mua tap mat hang
X. Do phd bién cua luat két hop X—>Y véi S= XUY 1a SP(S). D6 tin cdy cia luat két hop
X—Y dugc ky hiéu 1a CF(X—Y) va dugc tinh bang cong thirc CF(X—Y)=SP(XUY)/SP(X)

Nguyén ly Apriori:
. Cho S e FS(O,LR,minsupp), néu T = S thi T e FS(O,I,R,minsupp)
° Cho T ¢ FS(O,I,R,minsupp), nfuTcSthiS¢ F S(O,I,R,minsupp)

2.2. Tim tip pho bién

Cho NCKTDL (O,LR) va minsuppe(0,1], tim FS(O,L,R,minsupp). Thuét toan duoc
xdy dung dya trén nguyén ly Apriori [3],[10]. Dau tién thuét toan s& tim cac tdp phd bién co
mdt phan tir. Sau d6 cac tmg vién ciia cac tap phd blen ¢6 hai phan tir s& duoc tao 1ap bang
cach hop cac tap pho bién c6 mot phan tir. Mot cach tong quat cac tap Ung vién cia tip phd
bién c6 k phan tir s& duoc tao tir cac tap phd bién co k-1 phan tr. Goi Fy ={Se P(I) | SP(S) 2
minsupp va [S|=k }. Thudt toan s€ duyét ting Gmg vién dé tao Fy bao gdm cac tng vién c6 do
phd bién 16n hon hodc bang ngudng minsupp.

2.3. Tim luit két hop

Cho NCKTDL (O,L,R) va hai ngudng phd bién minsuppe[0,1] va ngudng tin ciy
mincopf €(0,1], tim tt ca cac 7luét’ké't hop r ¢6 CF( r ) > minconf va SP(r) >minsupp.
Chi tiét thuat toan tim tap pho bién theo nguyén 1y Apriori [3],[10]:

3. PHAN LOP VAN BAN BANG LUAT KET HQP

3.1. Bang quyét dinh
Dinh nghia 5. Bing quyét dinh

Xét NCKTDL (O,.D,R) véi D=1 u C, I n C=(, trong d6 I 1a tap cac mat hang va C la
tap cac nhan xac dinh nhom. Bd ba (O, D=I U C, R) dugc goi la mdt bang quyét dinh Luuy
trong truong hop |C| > 2 sé& 12 bai toan phan thanh nhiéu 16p.

3.2 Luit phan 16p trén bing quyét dinh
Dinh nghia 6. Ludt phdn lop

Cho béang quyét dinh (O, D=I U C,R) va cac ngudng minsupp, minconf, tim céc luat
két hop c6 dang r: S—{c}. v6i S = I va ceC . Co thé dwa vao luat két hop nay lam cac luat
phan 16p dir liéu. Theo dinh nghia vé do tin cdy cua luat két hop r: S—{c} dugc dinh nghia
i CRey 2 D plich)

p(S)

va p(S) la tap cac giao tac c¢6 chira cac mat hang trong S, p({c})
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1a tap céac giao tac thudce 16p ¢ do d6 p(S)Mp({c}) s& xac dinh cac giao tac thude 16p ¢ va co
chira cdc mat hang trong S. Do vay c6 thé su dung do tin cdy cua ludt két hop dé danh gia do
chinh x4c cua luat phan 16p. Néu CF(r) cang dan vé 1,0 thi do chinh x4c ciia phan 16p cang
tang. Khi CF(r) =1 thi p(S)cp({c)), lic nay ludt phan 16p c6 d6 chinh xac phén l6p 1a 100%.
Khi 4p dung vao bai toan phan 1ép vin ban, mdi vin ban s& twong ing v4i mot giao tic, moi
mat hang s€ tuong (g vai mot tir dac trung (s€ dugc giai thich trong muc dac trung van ban).

3.3. Rut gon luét phan lép

Trong qua trinh tim luat phan 16p tir luat két hop, chung ta ¢ the tim duoc rat nhiéu
luat phan lop. Dé rut gon luat phan 16p, ching t6i chon céac ludt co do tong quat cao hon. Chi
tiét nhu sau:

Dinh nghia 7.Cho hai luat phan 16p rl: pl— ¢, r2: p2— c. Luat rl dugc goi 1a tong quat hon
12 néu va chi néu p(p2) < p(p1).

Vi du 1: Cho hai luat

R1:{khod, phu thu¢c ham}— { Lép CSDL}
R2:{kho4, phu_thudéc_ham, dang-chuin}— { Lép CSDL}
Luat R1 thi tong quat hon luat R2 vi:
{khoa, phy_thu¢c_ham}c {khod, phu_thudc_ham, dang- chuan}
Trong qua trinh tao luét phan 16p, ta c6 thé gdp rat nhiéu luat phan 16p. Do vy can tién hanh
rt gon bo luat phan 16p bang cach loai bd cac luat phan 16p thira.

Dinh nghia 8. Cho hai luat R1 va R2, R1 dugc 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 cia R1 ¢ chua it tir khoa hon
vé trai ctia R2

Thuit toan 1: Rit gon luat phan lép

Vao: tap luat phan 16p R

Ra: Tap luat rit gon

1) Sap xép cac luat theo d6 tong quat ( dinh nghia 7)

2) For eachrin R

3) Tim tat ca cac luét co hang nho hon r ( dinh nghia 8) va loai bé khoi R cac luat
c6 d6 tin cdy nhd honr.

4) Endfor

5) Foreachrin R

6) Quét CSDL va tim cac giao tac thda luat r.

7)  Néu luat r phan 16p dung tdi thiéu cho mot mau hoc thi chon r.
8) Loai khoi CSDL cac bd thoa luat r.
9) Endfor

10) Return R && tap luat rat gon

4. TAO VECTO PAC TRUNG VAN BAN

4.1. Tim diy tir phd bién Thuat toan tim tip pho bién dugc Gmg dung dé tim day tir phd
bién trong tap dit liéu gom nhiéu van ban. Mai van ban dugc xem 1a mot giao tac. Mot tdp mat

hang {i;, 12, ..., ik} VOi i}, iz, ..., ik la caAc mdt hang s€ trd thanh day cac tir ;1 ... ik voi i,
1 ,..., 1 la cac tir theo nghla ¢6 dau cach hodc dau cham cau di trude va di sau tor d6. Mot

van ban s& hd tro ( murc d6 phd bién) cho day tir Bl ... Ik néu tf)n tai mot cau trong van ban do
¢6 chira ddy tir ii; ... i. Thudt toan tim tap pho bién duoc cai tién nhu sau:
1. Tao F, tap cac day tir chi chtra 1 tir va ¢6 d6 phd bién 16n hon ngudng minsupp
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2. Dung thuét toan tim tép phé bién. Luu y phép hop cac tap pho bién S =XUY vdi X,
Y 1a céc tdp mét hang phd bién c6 k-1 mat hang tré thanh phép ndi chudi, trong d6 X lay tir
day phd bién c6 k-1 tir va Y 1 ddy phd bién c6 1 tir (1dy tir F))

2. Trich cum danh tir

Pé tim cum danh tir trong van ban, chiing ta tién hanh cac budc sau: tach tir , gdn nhan tir loai,
nhom cac tir da dugce gan nhan tu loai thanh cym danh tir.

4.2.1. Tach tir

D6i voi tiéng Anh, cac tir dugce phan cach nhau bang cac khoang tring hodc du chim
cau. béi vai tiéng Viét ¢6 thé co cac tir ghép, vi du tir “tin hoc”.  Sau khi thir nghi€ém mot sb
chuong trinh tach tir, chiing t6i str dung chuong trinh tach tir theo mo hinh lai (m6 hinh WFST
két hop mang noron) cia nhom nghién ciru [5] vi két qua tach tir dat do chinh xac cao va dugc
su hd trg ky thudt cua cac tac gia. Tiép cén tach tir tiéng Viét trong [5] la mot bai toan thong
ké chuyen ddi trang thai. PAu tién cau duogc xir 1y loai bo cac 16i vé cach trinh bay mot cau, va
chuin hoa vé cach bo diu, cach viét cac ky tu y, i...trong tiéng Viét. Sau d6, cau duoc dua
vao md hinh WFST (Weighted Finite State Transducer) dé nhan dién tir lay, danh tir riéng, té€n
riéng ngudi Viét, tén riéng ngudi nude ngoai,.. M6 hinh thuc hién tach ciu thanh cac tir di lién
nhau theo céc trang thai co thé, nhan dién tir va gan trong s6 thich hop s6 thich hop dua vao tu
dién (trong s6 udc lugng thuong rat nho nén lay log (=-log(tan suat tir/kich thudc tip mau)).

Mo hinh WFST can cur trén cic trong s6 nay dé chon ra mot cach tach tir thich hop.
Sau khi c6 dugc tat ca trang thai tach tir c6 thé co cua cau, véi mdi trang thai, m6 hinh tinh
téng trong s6 va chon trang thai tach tir diing nhét 1a ciu c6 téng trong s6 nho nhat.

Vidu 2:

Céu = “Hai cong ty vira ky két hop dong san xuat.”
Sau khi qua cong doan tach tir ta ¢ cac tir tiéng Viét trong cip ddu ngodc nhu sau:
(Ha) ( cong ty) ( vira) ( ky két) ( hop dong)( san xuat)

4.2.2. Gdn nhan tir logi bang phian mém VnQTag

Chung t6i str dung chuong trinh VnQTag cua nhom tac gia [8] dé gan nhan tir loai tu
dong cho van ban. Chuong trinh VnQTag dugc nhém tac gia trén chinh sira lai thanh phién
ban ding cho tiéng Viét tir phin mém QTAG cia nhom tac gia O. Mason, Dai hoc
Bermingham, Anh. QTAG la mét b gan nhén xac sut doc 1ap voi ngdn ngtr. Phuong phap
xu ly cua QTAG co thé mo ta tong quat nhu sau. N6 dugc xay dung theo tiép can may hoc tir
khdi ngit liéu hoc da dugc gan nhan bang tay. Dya vao nhiing dit liéu da hoc dugc nay, bo gan
nhan tim nhimg nhén c6 thé duge va tan sb ciia nd cho timg tir trong kho dir liéu méi da dugc
tach tir. Néu viéc tim kiém mot tur trong danh sach tir vung da hoc that bai thi tat ca cac nhan
s& dugc gan cho tir d6. Cudi cliing, bo gan nhan thyc hién bude loai bo nhap nhang bang cach
str dung thong tin vé x4c suat phan b tir vung di duoc hoc trude do.

Dir liéu dau vao ctia chuong trinh VnQTAG 1a vin ban da duoc phan tach tir trong
ting cau (két qua ciia budc tach tir & phan trén), két qua dau ra ctia chuwong trinh 1a mét tir loai
twrong tng s& duge gan cho timg tir trong van ban. Hé thong sir dung dong thoi tir dién dé liét
ké céc tir loai c6 thé cho mét tir, va mot kho vin ban mau dé loai bo nhép nhéng.

Cung vé6i chuong trinh VnQTAG, tac gia [8] di cung cip mot ty dién, mot tap dir liéu huén
luyén khoang gan 100.000 tir bd chi thich (bd fag) tir loai gdbm cac cha thich cho: Danh tir
(N), bong tir (V), Tinh tir (A), Pai tir (P), T chi dinh (D), Trang tir (R), Trang tur vi tri (S),
Lién tir (C), S6 (M), Than tir (), Con lai (X).
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4.2.3. Trich cum danh tir

Trong tiéng Anh dé gop cac tir thanh cym danh tir, chung t61 st dung giai phap dugc
néu trong [2], [1 1] trong d6 cum danh tu duoc dinh nghia 1a chudi gom c6 danh tir hay tinh tu
va tan cung bang danh tir. Cong thirc tong quat cia cum danh tir tiéng Anh 13 {danh tir, tinh
tie} * { danh tr}. Vi du cum tir “computer science” la mdt cum danh tir trong d6 “computer”
va “science” déu 1a danh tr, cum tir “great man” 1a mdt cum danh tir trong d6 “great” 1a tinh
tr va “man” 13 danh tir. Dua trén cu trac ctia cum danh tir tiéng Viét dugce trinh bay trong
[4], chung toi xdy dung cac cong thirc sau dé rat trich cum danh tir trong vin ban tiéng Viét da
dugc gan nhan tir loai.

- Cum danh tir gdbm danh tir va danh tir di lién sau no: N+N (vi du ‘co so dit liéu”).

- Cym danh tir gdm danh tir, danh tir va danh tir di lién sau no6: N+N+N (vi du ‘hé thong
thong tin dia 1y”).

- Cum danh tir gdm danh tir va tinh tir di lién sau n6: N+A (vi du “dir liéu 16n°).

- Cym danh tir gdm danh tir, danh tir va tinh tir di lién sau nd: N+N+A (vi du ‘co s& dir liéu
l6n”).

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

- Cum danh tir gbm danh tir, dong tir va danh tir di lién sau né: N+V+N (vi du ‘h¢ thong
chuyén thong diép’) . ‘

Chung t6i ciing sir dung mot tir dién chuyén nganh theo linh virc 4p dung dé nhan dang dung
cac cum danh tir duoc tach.

4.3. Tao vector dic truwng vian ban

Khéi ngit li€u van ban dugc phan tich dé tim cac cum danh tir phé bién. Goi M 1a sb sb
vin ban trong khdi ngir liéu can xem xét, N 1a sb tir /cum tir diic trung cta khdi dir liéu, fy 1a
tan sd xuét hién cua tir/cum tir dic trung tht k trong van ban i, ng la s6 van ban c6 chira
tir/cum tir ddc trung.. Hé sd tf-idf (term frequency, inversed document frequency) dé gan
trong cho tir/cum tu thir k trong van ban i nhu sau:

M
ik = fik X IOg( — )
Iy
Chung t6i chon mot ngudng dé bién doi vector dic trung cho van ban thanh vector nhi
phan. Thanh phan thtr k ciia vector déac trung cho van ban thiri ¢6 tri 1 néu aj > Ngudng va
¢o tri 0 n€u nguoc lai.

4.4. Di¢u chinh thanh phin ciia vector vin ban

Trong tién trinh phan 16p, can cé sy so sanh giita vector dic trung cho vin ban can xép
16p voi timg vector dic trung 16p duoc tao trong qué trinh hoc. Cac thanh phan vector 1a cac
tir ddc trung va co thé dong nghia, hay gan nghia véi nhau. Vi du vector thir nhat c¢6 thanh
phan tng vai tir “con_ngudi”, vector thir hai c6 thanh phan tng véi tir "nhan_loai”, 1 rang
hai tir con_ngudi va nhan_loai gan nghia nhau.

Do d6 can tién hanh diéu chinh cac thanh phan nay trude khi dua vao bd phan loai.
Pbi voi tiéng Anh, hién c6 tir dién Wordnet [7] trong do luu trit cac tap tur dong nghia va cac
quan hé ngir nghia ( nghia rong, nghia hep). Déi voi tiéng Viét, chung 61 bude dau xay dung
mot he thong tra Wordnet cho tiéng Viét. Hinh 1 1a mot d6 thi biéu dién quan hé “la mot loai
cua” cua cac tir con nguoi, phai nam, phai nit, dan 6ng, dan ba, con trai,con gai..
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Clon ngwin
Phai nam Phai nfy
Pan dng
Panba
Con trai \ _
Con gl

Hinh 1. DB thi quan hé nghia rong/nghia hep gitra cac danh tir

Dua véao khoang cach giita céc tir trén cdy c6 thé khang dinh hai tir 6 c6 gan nghia
hay khong, vi du néu khoang cach 1a 4 thi ”con trai” va “con gai” 1a gan nghia nhau do d6
thanh phan tuong g trong vector dédc trung vén ban s€ duoc diéu chinh.

Mot trong nhimg van dé can xac dinh trudc khi so sanh hai tir c6 dong nghia hay gan nghia 1a
van dé xac 1ap nghia cta tir. Vi du tir "khoa” ¢ thé c6 nhiéu nghia nhu: khéa hoc, khéa trong
quan hé ciia co s dir liéu, 6 khoa .... Hién nay c6 nhiéu cach tiép can dé xac lap nghia cua ti,
chung toi chon glal phap dugc néu trong [1].[12]. Tac g1a d3 xay dyung d6 thi cac tir xuét hién
ddng thoi voi tir can xét. Vi du : néu “khéa” xuit hién dong thoi véi cac tir nhu “co so dit
liéu”, ’quan h¢”, ”phu thuoc ham”..... thi nghia cua khoa l1a khoa trong quan h¢ cua co so di
liéu ( xem hinh 2).

phi_twong dwong

0,82

(i

Hinh 2: Mot phan cta do thi dong hién céc tir dic trung

Chung t6i tao d6 thi dong hién nhu sau: Cho O 14 tip vin ban va FT(O) la tap cac tir
phé bién dic trung cho cac van ban trong O. Goi G=(V,E) 1a d6 thi khong c6 hudng trong d6
V 14 tip céc cum danh tir pho bién V=FT(O). P4 thi G(V.E) dugc tao bing céch sir dung luat
két hop cac day tur phé bién dugc khai thac tir khéi ngir liéu va st dung ngudng lién két dé
tim cac mién lién thong trén do thi dong hlen bang cach loai bo cac cac cung c6 trong lién két
nho hon ngudng. Trong lién két gitra cung ndi hai tir hai tir a va b 1a W,, =(1/2)(CF(a — b) +
CF(b — a)). Sau d6 dung thuat giai cdy bao trim tdi thiéu dé tao cac cum c6 mirc do gan két
chat ( do déng hién cao) va gan nhan cho cum. Cac cum dugc dac trung bdi cac tap cac tur co
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trong do thi dic trung cho cum, tap tir ndy duoc goi 1a tap tir déic trung cho cum. Mdi cum sé&
xac dinh nghia cta tir. Moi cum nay s€ dugc gan nhan ngli nghia bang tay.

Vi du 2: Cum co so dit liéu duoc dic trung bang tap cac tir trong bang 1 :
Béng 1: Tap tir ddc trung cho ngir canh cia mot s6 nhém tiéu biéu :
Tap tir dac trung dong hién Nhém

CSDL, phu thuéc ham, khoéa,luoc d6 quan hé, dang chuan, | CSDL nang cao
bao dong, phu_thudc da_tri,chuan_ hoa, phu_ t6i_thiéu,
phu_khong du,

Luat; 18p_ludn; logic mo, mang_neuron, thudt giai di _truyén, | Cong nghé Tri
lap_luén_lui, lap_luén tién, co sé tri thirc, suy dién, logic mo, | thirc

lap lugn Xap X1,
Luat két hop, tap phod bién, phan_16p, gom_cum, | Khai pha du
ngudng_minsupp, ngudng minconf; di lidu 1én, nhicu chiéu, | liéu

episode, miu tuan tu, cum, nha kho dir liéu, CSDL

Khi gdp van ban can phan 16p, ta tao vetor ddc trung cho vin ban. Qua vector nay,
chung ta c6 thé xac dinh tap cac tir xuat hién dong thoi. Sau d6, ching ta tinh khoang cach
giita tip cac tir trong vector dic trung van ban voi tép tir dic trung cho cum bang cong thirc
tin khoang cach giira hai tap hop bang cong thirc

- (I XNnY]|/|XUY)|).
Vi X la tap hop cac tir dac trung cho van ban va Y 1a tap hop cac tir co trong tap tir
dac trung cho cum. Cum ngir nghia c6 khdang cach gan nhat s€ dugc dung lam nhan ngit

nghia cho tur. Sau khi‘xéc dinh dugc nghia, chung t6i chon nhanh di 1én trong dd thi Wordnet
de xac dinh muc d6 gan nghia.

5. XAY DUNG BQ PHAN LOP VAN BAN

Sau khi d3 c6 tap luat phan 16p, mdi thong diép s& duoc rut trich va tao vector dic
trung. Qui trinh phan 16p dugc thuc hién thong qua thuét toan 2 [2],[8].

1.1.1.1.1.1.1 Thudt toan 2 — Tao by phdn loai van ban

1. Ung véi moi vin ban méi, dua trén tap cac cum danh tir phé bién dé tao mot vector
nhi phan dai dién cho théng diép
2. Céc luat phan 16p 1an lugt duoc bién ddi thanh cac vector
3. Diéu chinh cac thanh phan cua vector dic trung van ban va vector dic trung 16p dua
trén viéc duyét dd thi déng hién dé tim nghia, st dung Wordnet dé tim tir g?m nghia,
ddng nghia
4. Tinh @6 do tuong tu dya trén hé s6 Cosine gilia vector van ban va vector déc trung
16p theo cong thiic

Zx Y

Zx )/(Zy, )2

5. Néu ton tai duy nhat mot nhom c6 muc do tuong tu 16n nhét ung voi ludt tuong ung
thi thong diép s€ duogc phan vao nhom do.
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6.THU NGHIEM

Chung t6i tién hanh phan 16p cac tom tat bai bao khoa hoc tiéng Viét trong linh vuc
CNTT . Chiéu dai trung binh cho mdi tom tit bai bao khoa hoc khoang 300 tir. Chung t6i sir
dung khoang 2/3 s6 luong miu cho viéc huin luyén va phén con lai dé dé kiém tra do chinh
xac cua phan 16p. Ung dung thuét toan tim day tir phd bién, chung t6i thu duogc khoang. 1,200
cum danh tir pho bién v6i ngudng 1a 2. Mot sé cum danh tir tiéu biéu dugc liét ké nhu sau:
“tong hop, phan rd, rang budc, bao toan, toan ven, dang chuan, suy dién i, suy dién tién, lap
luan x4p xi, co ché gidi thich, logic mo, mang neuron, phan nhom , gom cum, thuat toan
hoc, toan ven, dang chuan, dang chuan 1, phy thudc ham, két tu nhién, phu t6i thiéu, hé co sb,
co so dir lidu,tiép can...”. Két qua thr nghiém tién hanh trén may PC Pentium 4, 256MB
RAM dugc trinh bay trong bang 2.

Bang 2: Bang so sanh thoi gian xir 1y theo cac d phd bién khac nhau

S6 vin 3000 4000 5000

ban huin

luyén

Do pho Séluat | Thoi |SOluat |Thoi | Soluat | 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 d6 phan tich giita thoi gian xir 1y, s6 luong van ban va do phd bién dugc trinh bay trong
hinh 3.

Thoi gian tim tap pho bien
6000

Z 4000 l/ ——70%
B — — —m—80%
o 2000
w — —90%
0
3000 4000 5000
So van ban

Hinh 3.Biéu d phan tich thoi gian xir 1y theo s6 vin ban va ngudng minsupp

Do chinh xac ctia két qua phan 16p dugc trinh bay trong bang 3.
Bang 3: Do chinh xac cia két qua phan 16p

Sbvanban |Sévinban | Do phd bién 70% | 80% 90%
huan luyén | kiém tra

2000 600 D¢ chinh x4c phan 16p | 43% 46% 54%
3000 1000 Do chinh x4ac phan 16p | 49% 53% 62%
4000 1200 D¢ chinh x4c phén I6p | 54% 61% 81%
5000 1600 D¢ chinh x4ac phén l6p | 62% 75% 86%
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Mot s6 luat phan 16p duoc tao tir ludt két hop tiéu biéu:
{phu_thudc_ham, khéa, dang chuan}— {Nhom co so dir liéu}
{phu_thudc da_tri, luoc_dd quan _hé}— {Nhom co s& dit liéu}
{ khoa, bao_dong, phu_tdi_tiéu }— {Nhom co s¢ dir liéu}
{dang_chuén,phan rd,bao_tdan}— {Nhom co s& dit liéu}
{mang neuron, thuat téan GA, 16p}— {Nhoém co s¢ tri thic}
{suy dién_lui, luat}— {Nhom co s& tri_thirc}

7.KET LUAN

Bai béo trinh bay cac két qua nghién ctru vé viéc img dung tap phd bién va luat két hop
vao bai téan phan loai vin ban tiéng Viét c6 xem xét ngit nghia ctia tir. Thuét toan tim tap pho
bién dugc cai bién cho phép tim day tur pho bién trong vin ban, Sau c6 thuat toan tach tir va
gan nhan tir loai dugc str dung dé tim cac cum danh tir. Tir dién Wordnet va tir dong hién duoc
st dung dé phat hién nghia va diéu chinh thanh phan cua vector dic trung. Thuat toan tim luat
két hop dugc cai bién nham cho phép tim ludt phan 16p van ban. Hé thdng dé xuit duoc tién
hanh thir nghiém qua tap cac tom tit bai bao khoa hoc.

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

Do Phuc
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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