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TOM TAT

Bai bdo trinh bay mot sb két qua nghién ctu, tmg dung thut todn Latent Dirichlet
Allocation (LDA) phan tich chu dé 4n, dé tim tap dic trung cho céc chii dé dp dung cho bai todn
phan loai ndi dung tai liéu web. Trong bai bdo nay cac cum danh tir dugc st dung dé 1am dic
trung van ban trong md hinh vector. Céc budc thyc hién bao gom thut todn tach tir, gan nhan tir
loai dé riit trich ra cdc cum danh tir. Sir dung phuong phdp dém tan suét tir va d6 do sy twong
déng cosine dé tién hanh phan loai. Thuat todn Latent Dirichlet Allocation dugc sir dung dé tim
tap dic trung cho cdc cha d& ma khéng can quan tdm dén tan s6 xuat hién, d6 quan trong cua tir
ma van dua ra b dir liéu day dii va chinh xdc. Két qua da cai dat thir nghiém vao bai todn phan
16p cdc tin tirc phd bién trén cdc trang béo tiéng Viét véi do chinh xdc khoang 90% dép tng
dugc muc ti€u phan loai dé ra.

Tir khéa: phan loai van ban, xir I ngdn ngir tiéng Viét.

1. GIOI THIEU

Sy phit trién ctia Cong nghé thong tin 1am ting thém sy tién nghi va linh dong ciia Internet
tir d6 tao ra mot s6 lwong 10n tai lidu trén web. Trong sb d6, tai liéu van ban 12 phd bién ma con
nguodi thuong gap nhét (chiém trén 80 %). Bai todn phan loai tai li¢u van ban dugc dit ra véi
muc dich gitip con nguoi tiét kiém thoi gian trong viée tim kiém, tdng hop thong tin, va quan 1i
dit liéu. C6 nhiéu phuong phdp phan loai tai liéu van ban nhu cdy quyét dinh, Naive Bayes, K-
Nearest Neighbor, Support Vector Machine, ... Cic cong trinh lién quan dén van dé phan loai
dir liéu da duogc cong bd nhu luan an tién si “Active Learning for Text Classification[1] cua tic
gid Rong Hu nam 2011 (School of Computing, Dublin Institute of Technology).Trong luin 4dn
nay, cac thong tin dugc dua vao hoc may dung céc thuit toan gom cum dé tao ra bo dir liéu mau.
Tu d6 tdp trung vao viéc t61 wu cho viée hoc mdy tich cuc. Bai bdo “Text Categorization with
Support Vector Machines: Learning with Many Relevant Features”[2] cua tdc gid Thorsten
Joachims (Pai hoc Dortmund, Ptic). Bai bdo trinh bay vé viéc sir dung va cai tién ki thuat
Support Vector Machines (SVM) cho viéc hoc mdy c6 hi€u qud trong viéc phan loai van ban.
Bai bdo “Text Categorization”[3] cta tac gia Fabrizio Sebastiani (Pai hoc Padova, Y). Bai bdo
trinh bay ba giai doan trong mot hé théng phan loai vin ban: 1ap chi myc tai liéu vin ban ding
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LSI (Latent Semantic Index), hoc tdp phéan loai van ban dung SVM va Boosting, va danh gia
phan loai van ban. Bai bdo “Text Categorization Based on Regulazired Linear Classification
Methods”’[4] cua nhém tic gid Tong Zhang va Franks J. Oles (Mathematical Sciences
Department, IBM T.J. Watson Research Center, NewYork). Bai bdo nay trinh bay phuong phép
phan loai vin ban tuyén tinh dya vao cic ki thuat Linear Least Squares Fit, Logistic Regression,
SVM.

Hau hét cdc cong trinh trén déu dya trén tiép can mdy hoc, mo hinh xdc suét va thong ké,
thudng tap trung vao bai todn phén lam 2 16p va gap kho6 khan voi dir liéu lon. Mat khéc, céc
cong trinh nay danh cho xu li ngbn ngir tiéng nudc ngoai, cy thé 1a tiéng Anh. De ap dung cho
céc tai lidu van ban bang tleng Viét thi khong c6 duge d6 chinh xdc nhu mong mudn.

O Viét Nam c6 mot sb cong trinh nhu ludn van thac si “Phwong phdp phdn cum tai liéu
Web va dp dung vao bé mdy tim kiém” [5] cia tac gia Nguyén Thi Thu Hang (Truong Pai hoc
Cong ngh¢ Ha Noi). Luén van nay dya vao cdc cum tir ddc trung, phan cum ciy héu t6 dé giai
quyet van dé phan cum tai liéu web. Bai bdo “Phdn loai van ban dua trén cum tir pho bién” [6]
cia Hoang Kiém va Db Phic (Truong Pai hoc Cong nghé thong tin TP.HCM) trinh bay mot
phuong phép phén loai dwa trén cdc cum tir phd bién. Luén van thac si“Phan logi trang Web
dya trén phirong phdp dong hudn luyén”[7] cua tic gia Bang Vi Tung (Hoc vién Cong nghé
Buu chinh Vién thong Ha No1). Luén van nay st dung va cai tién mot s6 bién the cua thuat todn
d6ng huéan luyén st dung nhiéu thuét todn phan 16p. Luan van thac si “Phdt trién bg cong cu hé
tro xdy dung kho ngir liéu cho phan tich vén ban tiéng Viét”[8] cua Luu Vin Tang (Truong Dai
hoc Khoa hoc Ty nhién Ha N¢i). Luan van nay 4p dung viéc phan loai tai liéu van ban tleng
Viét, xy dung kho ngir liéu v6i nhiéu thé loai va chu dé.

Céc cong trinh trén déu c6 nhitng wu diém nhat dinh cta né, tuy nhién pham vi xu 1i vin
ban cliia né qué rong, hau nhu khong xac dinh cu thé cho mot loai van ban nao. Do d6, két qua
cho ra d6 chinh xéc khong duge dong nhét va khé dé danh gid.

Ngoai ra, phan loai tai liéu van ban con duoc ap dung rat nhiéu cho mot $6 linh vuc nhu hé
thong tim kiém online, quan 1f thu myc trang web, loc mail, hé thong tu van online, .

Trong bai bdo nay, ching t6i d& xudt mot phuong phdp moi, ding thuit todn Latent
Dirichlet Allocation trong viéc tim tap ddc trung cho chii dé van ban dé dp dung vao bai todn
phén loai déap l'rng d6 chinh xéc cao ngay ca s lugng dit lidu 16n.

Nhitng van dé néu ra cia bai bio duoc trinh bay trong 4 phan: phan thir nhét gioi thiéu vé
bai toan va nhitng cong trinh lién quan. Trong phan thit hai, trinh bay vé phwong phép thyc hién.
Phan tht ba, dua ra két qua thyuc nghiém va két luan & phan tht tu.

2. PHUONG PHAP PHAN LOAI VAN BAN

Quy trinh phén loai chung cho cacphuong phép phan loai:

Céc budc trong hinh 1:

e Budc 1: Xay dung bd dir liéu chu quan dya vao tai li¢u van ban da dugc phan loai san.
Tién hanh hoc cho bd dir li¢u, xur 1i va thu thap dugc dit liéu ctia qua trinh hoc la cac dac
trung riéng biét cho tung chu dé.

e Budc 2: Dit liéu can phan loai duoc xur 1i, rit ra dac trung két hop véi déc trung dugce
hoc trude d6 dé phan loai va dua ra két qua.

Dir liéu dau vao cho qué trinh hoc mdy hay dir liéu dau vao dé phan loai déu la dang van

ban da qua cong doan tién xur 1i. Cong doan tién x1t If nay rat quan trong va can thiet, né lam toi
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vu héa dir liéu trong viéc luu trit va xir 1i. Cic cong doan trong qud trinh tién xtr Ii van ban bao
gom: tach tu tieng Viét, loai bd cac tir ding, tir tam thudng lay cic danh tir. Sau d6, rt trich dac
trung va bieu dién van ban.

4 2\
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Hinh 1. Quy trinh phan loai.
2.1. Tach tir tiéng Viét

Déi vé6i tiéng Anh, cdc tir duge phan cdch nhau bang cédc khoang tring hodc dau cham cau.
Déi voi tiéng Viét c6 thé c6 cac tir ghép, vi du: “cong nghé”. Bai bdo sir dungki thuat tich tir
Maximum Matching véi cong cu tach tir vnTokenizer [9, 10]. O phuong phép nay, viéc duyét
mot van ban duoc thyc hién tir trdi sang phai va chon tir ¢6 nhidu 4m tiét nhat c6 mit trong tir
dién, sau d6 1ap lai cho dén hét cAu. Coéng cu vnTokenizer sir dung két hop tir dién va n-gram,
trong d6 md hinh n-gram dugc huan luyén sir dung VietTreebank (70.000 cau da duogc tich tir)
¢6 thé loc cdc don vi tir dic biét (xau dang 36, ngay thang,...) va céc file chua cac théng ké
unigram va bigram trén kho vin ban tich tir mau dat d chinh xac trén 97 %.

2.2. Chon danh tir két hop loai bo tir dirng, tir thAm thuong

Sau khi loai bo tir dirng (stop-words), giit lai cdc danh tir thi cAu van giir lai ¥ nghia day du
cua van ban. Do d6, chi giit lai nhitng danh tir. Tu d6 cho thay van gilt nguyén y nghia cua van
ban, dong thoi gidm chi phi cho viéc luu trit, cling nhu viée tinh todn.

Céc tir dimg & ddy dung dé chi cdc tir ma xudt hién qud nhiéu trong cic cAu vin ban cua
toan tap két qua, thuong thi khong giup ich gi trong viéc phan biét ndi dung cta céc tai liéu van

ban, vi dy: “va”, “hodc”, “ciing”, “la”, “moi”, “boi”, ...

O qua trinh nay, tir vin ban da dwoc tach tir, st dung két hop tir dién tir dimg va cong cu
géan nhan tir loai [11] dé thu vé cdc danh tir. Viéc gén nhan tir loai duoc thuc hién biang céch sir
dung cong cu JvnTagger [9, 10], voi d chinh xac trén 93 % voi dit li¢u huén luyén khoang
10.000 cau va 20.000 cau cta VietTreebank. Van ban sau khi gén nhan tir loai tir vung la mot
chudi cdc danh tir.

2.3. Xay dung bo dir liéu tap dac trung
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Dé thyc hién phan loai, doi hoi phai c6 bo dir liéu chuan va chinh xic dép ung duogc yéu
cau. Qud trinh nay st dung md hinh phan tich chu dé 4n dé thyc hién. T cdc tap van ban dugc
phén loai chu quan theo tung thé loai riéng biét, qua cdc budc tién xir Ii, thuc hién phén tich cha
dé an, it ra dugc céc tap dic trung cla timg thé loai.

e MG hinh phén tich chii dé 4n

Y tudng clia cdc md hinh cha dé 4n 1a xdy dyng nhing tai liéu moi dya theo phan phdi xdc
suét. Trudc hét, dé tao ra mot tai liéu mai, can chon ra mot phén phdi nhitng chii d& cho tai liéu
d6. Piéu nay c6 nghia tai liéu dugc tao nén tir nhitng chii dé khéc nhau, véi nhirg phéan phdi
khéc nhau. Tiép d6, dé sinh céc tir cho ti ligu, c6 thé Iya chon ngdu nhién cdc tir dya vao phan
phdi xdc sut cua cde tur trén cdc chu deé. Nguoc lai, cho mot tap céc tai liéu, c6 thé xdc dinh mot
tap cdc chu d& 4n cho mdi tai lidu va phéan phdi xdc suat cta céc tir trén ting chu dé.

Hai vi dy vé phan tich cht dé str dung mé hinh an 12 Probabilistic Latent Semantic Analysis
(pLSA) vaLDA. pLSA 1a mot ki thuat thong ké nhdm phan tich nhing dit liéu xuat hién dong
thoi [12]. N6 dugc phat trién dua trén Latent Semantic Analysis Kkét hop v&éi mot mo hinh xéc
SuAt. Tuy nhién, theo phan tich ctia Blei va cdc cong sy (xem [13]), mdc du pLSA 1a mot budc
quan trong trong viéc md hinh héa dir liéu van ban, nhung n6 van con chua hoan thién ¢ chd
chua xdy dung dugc mét mo hinh xdc suét tot & muc do tai liéu. Piéu d6 dan dén Van dé gap
phai khi phan ph01 xéc sudt cho mot tai licu nam ngoai tap dit liéu hoc, ngoai ra s lugng cic
tham sb c6 thé tang 1én mot cich tuyén tinh khi kich thudc cia tap dit liéu ting. Trong khi do,
LDA 1a mot mo6 hinh hoan thién hon, né c6 thé khic phuc dugc nhitng nhugc diém & trén. Mo
hinh chi dé 4n LDA nay dugc sir dung trong viéc xdy dung dit liéu cho hé thong.

e Mo hinh Latent Dirichlet Allocation

LDA [13, 14, 15, 16] 1a mot md hinh sinh xac suét cho tap dir liéu roi rac nhu text corpora.
LDA dua trén y tuong: mdi tai lidu 12 su tron 1an cta nhidu chii d& (topic). Vé ban chat, LDA Ia
mdt md hinh Bayesian 3 cép (three-level hierarchical Bayes model: corpus level, document
level, word level) trong d6 moi phan ctia m6 hinh dwgc coi nhu mdt md hinh tron hiru han trén
co O tap cdc xdc suat chu dé.

Tai ligu > Chiaadl
Chu dé 2

Chu dé 4
Sy

Hinh 2. Tai liéu v6i K chu dé 4n.

Uéc lwong tham s cho ‘md hinh LDA: Cho mdt corpus cia M tai liéu biéu dién boi
D={d\d, ..., dy}, trong d6, moi tai liéu m trong corpus bao gom nxm, tir w; rat tir mot tap tir
vung cta cdc muc tir {7, ..., £,}, V 1a sb lugng cdc muyc tir ¢ trong tap tir vung. LDA cung cip
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mdt mé hinh sinh dy du chi ra két qua tét hon cdc phuong phdp trude. Qua trinh sinh ra vin ban

nhu hinh 3.
& |

Dir liéu: s6 lwong
~ = 16n céc tai liéu.
— - ~ ’
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Hinh 3 Uéc luong tham s cho tap dir liéu.
Trong d6: Céc khdi vudng biéu dién qua trinh lap.

Tham s6 dau vao gdm o va P (corpus-level parameter); a: Dirichlet prior on g . (theta); B:

Dirichlet prior on @y; ﬁm (theta): phan phdi cua topic trong document thtr m (document-level
parameter); z,,,: topic index (tfr n cia van ban m); w,,,,: t n cua van ban m chi boi Zmn (word-
level varible, observe word); @: phan phdi cta cic tr dugc sinh tr topic z,,,; M: s0 lwong cac
tai liéu; N,,: s6 lugng cac tir trong tai liéu tha m; K: s6 lwgng céc topic 4n

LDA sinh mot tap cédc tir w,, , cho cdc van ban dm bang cach:

e Véi mdi vin ban m, sinh ra phan phéi topic 5,,1 cho van ban.

e Vi mdi tir z,,,, duge 1dy mAu dwa vao phéan phéi topic trén.

* Véi mbi topic index z,,, dya vao phan phdi tir @y, w,,, dugc sinh ra
* @ dugc léy mAu mét 1an cho toan bd corpus.

Uéc luong tham sd cho mo hinh LDA bang thuat toan Gibbs Sampling, mot thuat todn
nhanh, don gian, va hiéu qua dé huan luyén LDA.

Suy luan chii dé: Theo Nguyén Cam T [15], véi mot md hinh chi & da duge huan luyén
tdt dua trén tip dir licu toan thé (Universial Dataset) bao phu mién ung dung, ta c thé thuc hién
mot tién trinh qud trinh suy dién cha dé cho céc tai liéu méi tuong ty nhu qud trinh woc luong
tham s (tirc 1a xdc dinh duoc phén phdi trén cdc chi dé cia tai liéu qua tham sd theta). Trong
bai bdo nay cting chi ra rang viéc st dung dit liéu tir trang vnexpress.net hudn luyén duoc cic mo
hinh ¢6 wu thé hon trong cdc phan tich chii dé trén dit liéu tin tic. Trong khi d6, cic md hinh
dugc huan luyén boi dir liéu tir Wiki tot hon trong phan tich chii dé céc tai liéu mang tinh hoc
thuat.
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Dua trén nhitng nghién ctru d6, bai bdo nay chon md hinh chu dé dwoc hudn luyén boi tap
dir li€u toan thé thu thap tu trang vnexpress.net cho phan tich chi dé. Mdt tién trinh phén tich
chu d¢ tong quat dugc minh hoa nhu sau:

Tap dir liéu tr web

Ll

M5 hinh wéc lwong

L1

I
e

f

I

Tap dix liéu
hoc may

Tap di¥ liéu voi
cac chu dé an

Suy ludn cha dé

Hinh 4. Suy luan cha d& cho céc tin tirc thu thap tir vnexpress.net.

Cong cu JGibbsLDAcua Nguyen Cam T [17] da hién thyc qud trinh udc luong va suy
luan chi d& 4n cho két qua rat tot, bai bo sir dung cong cu nay dé xay dung tap ddc trung cho
ting thé loai va thu duoc két qua kha quan.

2.4. Phan loai van ban

e Phan loai viin bén sir dung tin suit chi dé

Dir li¢u can phan loai ciing phai dugc qua cac budc tién xu lf nhu dir liéu hoc (tach tur, loai
bo tir dung, tir pho bieén) dé thu duoc cac tir dac trung cho van ban ¢6 dong nhat ma van thé hién
dugc day du y nghia cia van ban. Lan luot so sanh tan suat xuat hién cda tung chu dé trén dac
trung cua van ban vura thu dugc. Tén suat cua thé loai nao xuat hién nhi¢u hon thi thudc thé loai
do.

e Phén loai viin bén sir dung hé s6 Cosine

Trong cdc phwong phdp tinh do twong ddng, bai bdo sir dung phuong phép tinh d do
cosine do phuong phéap nay don gian, dé cai dit ma van dat qua nhu cic phuong phap kia.

Thé hién cic tir dic trung d6 trong md hinh khong gian vector. V&i van ban d sau khi xir If

chi con n tu, ta bleu dlen d dudi dang vector d = {(wy:p1), (W2:p2), ..., Wy pp)}. Trong d6, w;
latu tht i, p; 1a tn suét cua tir w; trong van ban dé. Véi p; dugc tinh bang cong thtc:

D, = N(w;)
' Z?:]_Wl

vOi N(w;) 1a s6 lan xuat hién cta tir w; trong van ban; )}7-; w;1a tong so tlr trong van ban.
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Céac tap dic trung sau khi suy luan LDA ciling cho ra tdp dic trung dang vector
T={w;:p;)(W;, P (W, 1 p;,)}, trong d6 wy1a tir tht i cha tap dac trung thir j, p;
12 tan sudt cta tir thir Wiis tan sudt nay tu sinh ra trong qud trinh suy luan cia LDA.

Véi vector d va tung vector ddc trung 7; ¢6 duoc, dung cong thitc cosine tinh d twong
dong 2 vector, két nay deé dang so sanh d¢ tuong dong cua thé loai nao 16n hon thi thudc thé loai
do.

Do tuong tu gitta ching dugc tinh theo cong thic:

Sim(d.T,) =1
0 )
3. KET QUA THU'C NGHIEM

Véi dit liéu gém 11.185 van ban da dugc rt trich phuc vu cho viéc phan tich chu dé 4n ude
lugng va suy luén. Hon 2.000 tin tic vén ban thu dugc tur trang bdo dién tir vnexpress.net theo
tung thé loai phuc vu cho viéc hoc mdy. 10 b¢ dir liéu (mdi bo 100 tin tic) thu thap tir bdo dién
tir vnexpress.net maéi nhét thuoc 10 thé loai, phuc vu cho viéc kiém thir chuong trinh.

3.1. Diing LDA tim diic trung cho tirng thé loai

Sau khi dung LDA suy luan chu d€, tng vdi moi so lugng hoc mdy, déu thu duwgc mét chu
dé chura so lugng tur rat 16n trong toan b so lugng tir hoc may so vai chil dé chira céc tir con lai.

70

60
20 ® chu dé chra sb
40 - lwong tir hoc may
nhiéu nhat

30 . )

m chu dé chra sO
20 - lwgng tr hoc may
10 th& hai

0 T T

500tin  1000tin  1500tin 2000 tin

Hinh 5. Biéu db ti 1¢ s6 lugng tin tirc hoc mdy thé loai kinh doanh.

Hinh 5 cho thay, c6 thé 1dy céc tir & chii dé cao nhat 1am dic trung cho thé loai kinh doanh,
va thu duogc tap déc trung cua thé loai kinh doanh ing véi s6 lugng tin tuc hoc mdy.
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Bang 1.15/100 dic trung sau mdi 1an suy lun.

500 tin 1000 tin 1500 tin 2000 tin
ngan_hang ngdn_hang ngdn_hang ngan_hang
tién tién doanh_nghiép doanh_nghiép
doanh_nghiép doanh_nghi¢p tién murc
nha_nudc cong_ty murc tién
chinh_séch nha_nudc cong_ty cong_ty
no hang usd usd
cong_ty chinh_séch thi_truong nha_nudc
cd_phan no nha_nudc thi_truong
13i_suét muc no hang
hang usd hang kinh_té
mirc thi_truong chinh_séch 13i_suét
the lai_suét lai_suét ng
tp_hcm ha_noi thué thué
chinh_phu khach_hang ha_ndi chinh_sich
da_nang c6_phan luong nuéc

Lay céc dic trung sau khi hoc mdy tir 2.000 tin tirc 1am chudn, 1an Iuot so sanh véi cdc chu

dé ctia 500 tin, 1.000 tin, va 1.500 tin.

4 N N\
Ti lé twong dong so v&i 2000.tin
.. tilé twong
e _{i|& twong ddna-giia
e {j |& trong dong gitra 2000315?1 Vi
dong gitra 2000 tin voi 1500 tin
2000 tin-voi 1000-tin, o
500 tin, 91.84% 96.84%
84.15%
\ J

Hinh 6. Biéu d6 d¢ tuong dong s6 lugng hoc mdy ciia thé loai kinh doanh.

Két qua cho thay sé lugng hoc mdy cang cao thi ti 16 twong dong cang 16n. Bén mét ldc nao
do, cac dac trung nay s€ bao hoa (6 mitc bdo hoa, c6 hoc thém bao nhiéu di nita thi cic dic trung
nay s€ khong thay doi).
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3.2. Phan loai vin ban

Vi 10 bo dit lidu thude 10 thé loai thu thap tir vnexpress.net mdi nhat (theo diing thé loai
do béo dién tr vnxpress.net dua ra) dua vao hé thong phan loai v6i 2 phuong phép: su dung tan
suét cht dé va str dung hé s6 Cosine. Lay thé loai tir trang vnexpress.net 1am chuén, két qua phan
loai so voi chuén:

Bdng 2. Két qua phan loai ding tan suit chu dé va hé s6 Cosine.

Thé loai Diing tin suét Hé s6 Cosine
Doi song 65 73
Khoa hoc 58 66
Kinh doanh 82 89
O t6 — xe mdy 89 90
Phap luat 81 81
Thé giGi 70 66
Thé thao 88 91
Van héa 91 89
Vi tinh 80 86
Xa hoi 50 40

Trung binh 75,4 % 77,1%

Xét toan h¢ thong, két qua phﬁn loai ding hé s6 Cosine tot hon ding tan suat chu dé.

Chon phuong phdp dung hé s6 Cosine 1am phuong phap chinh cho hé thong phan loai, tiép
tuc xét chi tiét timg thé loai cho két qua khéc so voi bao da dua. Thu duoc két qua:

Bdng 3. Két qua phan loai hé thong so véi bio.

Thé loai S6 tai h éu’ sai Bﬁ,o dua H¢é théng sai
: so véi bao khac muc :
Doi song 27 18 9
Khoa hoc 34 21 13
Kinh doanh 11 6 5
O t6 — xe mdy 10 5 5
Phip luat 19 8 11
Thé gi6i 34 22 12
Thé thao 9 4 5
Vin héa 11 4 7
Vi tinh 14 9 5
X3 hoi 60 32 28
Téng 229 129 100
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Nhu vay, khi st dung hé s6 Cosine dé tinh d6 twong dong trong phan loai vin ban s& cho
két qua tbt hon sir dung tan sudt ch dé trén toan b dir lidu. Két qua phan loai dat do chinh xac
so voi dir liéu mau 1a 77,1 %, trong s6 22,9 % con lai thi dir liéu mau dua sai 1a 12,9 % va hé
thdng phan loai sai 12 10 %. Suy ra, ti 18 trung binh do chinh x4c ctia hé théng dat 90 %.

Két qua 90 % 1a kha quan, trong khi cdc tap ddc trung 13 cdc dit liéu c6 dang lién két véi
nhau, vi thé c6 nhiéu kha ndng mdt tai li€u van ban cé thé thude 1 thé loai, 2 thé loai hodc nhieu
thé loai h¢ thong s€ gan tai li€u vao the loai ¢6 h¢ so cao nhat. Bi€u dién cac tap dac trung nhu
hinh 7.
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Hinh 7. Céc tap dic trung lién két véi nhau.

4.KET LUAN

Bai bdo trinh bay cic két qua nghién ciru vé quy trinh phan loai vin ban va 4p dung cic
thuét todn xu 1f ngbn nglt ty nhién,str dung LDA dé tim tap didc trung, va dua ra cic do do aé
giai quyét bai todn phan loai vin ban tiéng Viét dya vao dic trung. Bai todn la nén tang cho
nhiéu tng dung quan trong thyc té nhu loc thu spam, riit trich van ban, hé thong khuyén céo
ngudi dung ..
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This paper presents some research results on using Latent Dirichlet Allocation algorithm,
which is about analyzing hidden topics exist in documents, to extract important features of web
documents for classification. The features are represented as noun phrases extracted from
document text using vector model. In this model, the each document is represented as a vector.
The weight of each element of the vector is calculated from its occurence frequency. The
classification is then measured based on the similarity of any two documents, which is calculated
by the cosine of the two representing vectors. In this paper, Latent Dirichlet Allocation
algorithm is used to extract hidden features of web documents for similarity calculation and
gives very accurate results. A prototype application has been built, and the experiment results
showed that the classification of news on Vietnamese websites had the accuracy of about 90%.

Keywords: text classification, Vietnamese language processing.
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