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TOM TAT— Trong bai bao nay, ching t6i dé xuit mét gidi phdp méi trong xir Iy tiéng Viét bang cdach xdy dung mo hinh chu aé
tiéng Viét. Phwong phdp nay sir dung cach thicc tim mgt t 161 va phat trién dé i sinh ra cdc tir khéc trong chii dé dya trén Naive
Bayes. Dua trén tdp dit liéu hudn luyén, ching t6i tinh lodn xdc sudt ciia cde tir trong mé hinh chi dé tleng Viét. Két qua thyc
nghiém cho thay rang, phm)ng phap cua chung 16i dé xudt ¢é hiéu qua trong viéc phan logi cdc van ban tiéng Viét theo nhiéu lop
chu dé nhé hon. Pong thoi, cé dé chinh xdc khé cao va thoi gian xir Iy phdn loai nhanh hon so véi cac phwong phdp da dwoe dé
xudt trude do.

Tiv khéa— M6 hinh chii dé, tiéng Viét, khai phé van ban, tir [5i, Naive Bayes.
I. PAT VAN PE

Phan loai vidn ban 1a mét trong nhitng phﬁn quan trong cua viéc khai pha dit li¢u van ban, kha nhiéu cac hé
théng phan loai van ban sir dung k¥ thuat dua trén tri thirc (knowledge based) hodc dua trén cac luat dugc xay dung sin
dé tao thanh mot tap hop cac quy tic logic dé hiéu va phan loai vin ban. Mdi loai (hay con goi 1a 16p — class) tuong
duong v6i mot chi dé vi dy “thé thao™, “chinh tri” hay “ngh¢ thuat”. Nhiém vu phén loai dugc bét dau xay dung tir mot
tap cac van ban D={dy,d,,..,ds} duoc goi la tap huan luyén, trong d6 céc tai liéu d; dugc gan nhan CJ voi CJ thudc tap
cac chu dé C= {c1.Cz,...,Cn}. Nhi€m vu tiép theo 1a xac dinh dugc mo hinh phén loai, trén co s¢ do6 co thé gan dung 16p
dé mot tai liéu dy bat ky co thé phan loai chinh x4c vao mot trong nhitng chu dé cua tap chu dé C [1],[2],[3].[6].

Bai toan phan loai van ban dugc mo phong thanh qua trinh hoc nhu sau:

Huén luyén

Thuat
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Phan loai

Hinh 1. Qua trinh hoc phén loai vdn ban

Dbi v6i nhitng bai toan xu 1y phén loai cac dbi twong, viéc quan trong la xac dinh dac trung boi hau hét trong
nhiing bai toan nay, sb chidu dic trung 1a kha 16n. Boi vay, cac dé xuét trude day [4], [5],[7-11], [13] s& gdp phai
nhiting khoé khan sau:

. Thoi gian tinh toan 16n (do s6 chiéu dic trung nhiéu)
. Do chinh x4c cling nhu hiéu nang cua hé théng bi han ché.

Mot kho khan khéc nita trong cach xir 1y phan loai tu dong ddi voi cac vin ban tiéng Viét, 1a do khoé trong xir Iy
ngdn ngit, boi ngdn ngir tiéng Viét thudc 16p ngon ngir don 1ap (single syllable language), cac tir trong tiéng Viét ¢ thé
1a tir don hodc tir ghép, do vay kho khin trong viéc tach tir. Boi thé, chiing t6i da tiép can bai toan theo hai bude: xir 1y
giam dic trung va ap dung 1y thuyét Naive Bayes trong phan loai.

Xu ly giam s6 chiéu cua dic trung bing cach xay dyng mé hinh chu dé (topic modeling), so luong thuat ngtr
(term) trong moi chu dé s& giam hon nhiéu so véi s cac ttr trong mot van ban, mat khac sé giai quyet bai toan tach tu
tleng Viét nho d6 lam tang d6 chinh xac cta hé thong, tiép theo 4p dung Iy thuyét Naive Bayes dé phan loai cac vin
ban theo dung chii dé da chon [12].
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Phan Il ciia bai bao trinh bay phuong phap tiép can va gidi quyét bai toan phan loai van ban tiéng Viét dya trén
mo hinh chu d¢ va 1y thuyét Bayes. Phan 11 cta bai bao trinh bay cach thirc thir nghiém dya trén phuong phap da duoc
de xuat tai phan Il va cudi cung la ket luan.

Il. PHUONG PHAP PHAN LOAI VAN BAN TIENG VIET
DUA TREN MO HINH CHU PE VA LY THUYET NAIVE BAYES

2.1. Xay dung mé hinh chi dé

Khai niém mo hinh chu dé dugc Griffiths va Steyvers dua ra 1an dau tién vao nhitng nam 2002, 2003. Tiép theo
vao nam 2007, Griffiths va cic cong sy di sinh ra mét mé hinh xac suét cho van ban dya trén mé hinh phan phdi an
Dirichlet (LDA). N6 dugc mo ta 1 mot loai md hinh thong ké dé phat hién ra cac "chi dé" triru tugng co trong mot tap
cac tai liéu. Khi xem xét tai liéu bat ky, su xuét hién cta céc tir trong tai li¢u do s€ goi y cho ngudi doc vé mét chu dé
lién quan, né ciing c6 thé xuat hién nhiéu & mot tai liéu khac ma [12].

Bang 1. Cac tir chu dé trong tdp mo ta ciia Andrews nam 2009

Theatre Music League Prison Rate Pub Market Railway  Air
Stage Band Cup Years Cent Guinness  Stock Train Aircraft
Arts Rock Season Sentence Inflation  Beer Exchange Station Flying
Play Song Team Jail Recession  Drink Demand  Steam Flight
Dance Record Game Home Recovery Bar Share Rail Plane
Opera Pop Match Prisoner ~ Economy  Dringking Group Engine Airport
cast dance division  serving cut alcohol news track pilot

Vi bang trén, mdi cot mo ta cho mot chu d8 riéng biét. Cac nghién ctru truée xay dung mod hinh cac tir chu dé
dua trén Bayes hay m6 hinh Markov 4 4n. Trong bai bao nay, ching toi lya chon cach thirc xdy dung tap tir chu dé dya
trén mo hinh xéac sut diéu kién dya trén tap dit liéu huin luyén. Tép dir liu huén luyén nay gom céc vin ban da dugc
phén loai trudc bdi con _nguoi va duoc gan nhan vao ding chu dé thich hop. Hinh 2 dudi day minh hoa mot s6 chi dé
trong tap khong gian gom n chii dé khac nhau. Trong do, cac ky hiéu o 1a ky hi¢u biéu dién tir 16i (core term) va ky
hiéu x 1a ky hiéu biéu dién cac tir chu dé trong khong gian n chu de.
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Hinh 2. M& hinh cht dé dya trén xéc sut

~ Gia st A={Al,..,Ak} la mdt khong gian k chiéu cac chi dé. Mi khong gian Ai bao gom tap cac tir thudc nd
néu nhu kha nang xuat hién cua né trong Ai la khac 0. Cac khong gian Ai va Aj co6 thé giao nhau, do vay, cac tir thude
Ai ¢0 thé ciling thudc mot khong gian Aj khac.

Gia sir ta 1y mot tir goi 1a tir 161 (core term) ciia khong gian Ai (tir ndy dugc coi la tir ¢6 trong s0 cao nhat),
khoang cach cua cdc tir con lai trong khong gian Ai chi can so voi tir 161. Pé tinh dugc khoang cach cua cac tir d6 so
v6i 161, chiing t6i sir dung cach tinh xac suat c6 didu kién. Trén thyc té, ta xdy dung mo hinh chu dé theo phuong phap
xéc suat diéu kién theo nhing budc sau:

Tap van ban huén luyén gdm n vin ban D={d1, d2, ..., dn}.

Dbi voi mdi van ban duge phén vao timg cha dé C={cl, c2, ...,cm}.

Str dung VnTagger [14] dé tach cac tir trong D va trich rit ra tap cic danh tir N.

Tinh tan suat xuat hién 16n nhat cua 1 danh tir d6i véi mdi 1 cha dé, goi 1a tir 15i (core).

Tinh xéc suit co diéu kién cac tir con lai voi cac tir core, tir d6 s& thudc chu d& ndo ma c6 xac suat diéu kién voi
tir core la khac 0.

Duéi day la thudt toan mé ta phuong phap xay dung mé hinh chu dé.
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THUAT TOAN XAY DUNG MO HINH CHU BE
Dau vio:
- D: T4p vén ban huén luyén di duoc gan nhan twong tng véi cac chu dé C;
- VnTagger: Cong cu nhian dang, tach tir;
- C: Tép cac chu dé
Dau ra:
- T: Tap céc tir dugc gan nhan tuong tmg véi moi C.

Khéi tao:

V:¢; N=0; n=0;
For each di in Ck do

eV
For each Ck do
If w(j) € Vk then  // Néu tir wj thudc tap danh tir V
n(j) <_n(j) +1; // d&m s6 1an xuat hién w(j) trong mdi chii dé Ck
Nk=argmax(n(j)); // Liy tan suat I6n nhat cta tir wj trong mdi chu dé Ck
For each Ck do

ForallwinV

if Pr(w(i)|Ni) <>0 then Vk <_W(i); // cho cac tir w(i) vao tdp Vk ctia Ck

Vk <_Vntagger(di); // nhan dién cc danh tir trong mdi di va dua vao tap danh

2.2. Phén loai viin ban tiéng Viét véi md hinh chi dé va Naive Bayes

Sau khi xay dung duoc tap tir chu dé ddi véi mdi mot 16p chu dé. Tiép theo sir dung phan loai Naive Bayes dé

xay dung mo hinh phéan loai ty dong.

Y tudng: Y tuong co ban cua cach tiép can Naive Bayes la sir dung xac suat c6 diéu kién gitra tr va cha dé dé

du doan xac suat chii dé ctia mot vin ban can phan loai. Diém quan trong ciia phwong phap nay chinh 1a & chd gia dinh
rang sy xuat hién cua tat ca cac tir trong van ban deéu doc lap voi nhay. Gia dinh do !élm cho viéc tinh toan NB hi¢u qua
va nhanh chéong hon cac phuong phap khac vi khong str dung viée két hop cac tir d€ dua ra phan doan chu de. Két qua

dy doan bi anh hudng boi kich thudc tap dir liéu, chat lugng cua khong gian dic trung. ..

Cai dat:

M0 ta vector déc trung cua van ban: La vector co sb chiéu 1a sb dac trung trong toan tap dir li€u, cac dac trung

nay d6i mdt khac nhau. Néu vin béan ¢6 chtra dac trung d6 s€ c6 gia tri 1, nguoc lai 1a 0.
Thuét toan gdm 2 giai doan huén luyén va phan 16p:
Huén luyén: tinh P(C;) va P(x4|C))

Pau vao:

- Céc vector dic trung ctia van ban trong tdp huin luyén (Ma tran MxN, véi M 14 sb vector ddc trung trong

tap huén luyén, N 1a s6 dic trung cua vector).
- Tap nhan/16p cho tirng vector déc trung cua tap huan luyén.

Dau ra:
- Céc gia tri xac suat P(C;) va P(x;|C)).
Cong thire tinh P(C;) da lam tron Laplace
|docs;| + 1

P(C) = ———
) |total docs| + m

Trong do:

ldocsi|: s6 van ban ciia tap huan luyén thudc phan 16p i.
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total docs: s6 vin ban trong tap hudn luyén.
m sb phan 16p.
Khoi tao mang A, B c6 kich thude m.
Duyét qua cac van ban trong tap dit liéu, dém s vin ban trong mdi phan 16p luu vao A.
Tinh xéc sut cho ting phan 16p theo cong thirc trén va luu vao méang B.
Cong thirc tinh P(x|C;) da lam tron Laplace:
docsy ;| + 1
PxlCo) = ||d0chil|(l-||- dy
Trong do:
’ |docsxki|: Sé vin ban trong trong phan 16p i c6 ddc trung thir k mang gia tri xk. (hay sd van ban trong 16p i, cb
xuat hién/khong xuat hién dac trung k).
|docs;|: S6 vin ban cua tap huan luyén thudc phan 16p i.
dy: S6 gié tri ¢6 thé c6 cua dic trung thi k.

Véi vector dac trung nhu mo ta bén trén, dy & day mang gia tri 1a 2, tuong Grng véi xuét hién va khong xuét hién.
Do chi ¢6 2 gié tri, ta c6 thé tinh nhanh xac suat khong xuat hién theo céng thitc P(X) = 1 — P(x).

_ Khi tao ming 3 chiéu C, chiéu 1 ¢6 kich thudc 1a m (s6 phan 16p), chiéu 2 ¢6 kich thude 1a N (s6 dic trung),
chiéu 3 ¢6 kich 1a 2 (dk) d& luu cac gia tri P(x|Cy).

Duyét qua cac van ban trong tap dit liéu, tién hanh thong ké cac chi sd can thiét dé tinh xac suat P(x,|C;) theo
cong thirc trén va luu vao mang C.

Phén l6p:

Dau vao:

Vector dic trung clia van ban can phan 16p.
Céc gia tri xac sudt P(C;) va P(x,|C,)).

Dau ra:

Nhan/I6p cua vin ban can phan loai.

Cong thirc tinh x4c suét thudc phan 16p i khi biét trudc mau X

PEIX) =P | [Peadey
k=1

Duya vao vector dac trung cua van ban can phan 16p, ap dung cong thirc trén tinh xac suat thude tirng phan 1op
cho van ban, va chon ra 16p c6 xac suat cao nhat.

I1l. KET QUA THUC NGHIEM, THAO LUAN
3.1. S6 ligu ddu vao

3.1.1. Xay dung tap ngir li€u

Chung t6i thyc nghiém trén tip van ban tiéng Viét. Tai liéu st dung dé xay dung kho tir chu dé 1a cac van ban
da dugc gan nhan theo chu dé. Cho dén thoi diém nay, kho ngit li€u chuén phuc vu cho xay dung kho tir chu dé cho
tiéng Viét van chua c6. Do d6, ta phai xay dung kho dir liéu ndy mot cach thi cong bang cach tim kiém cac van ban
trén cac ngudn thong tin nhu: http://vnexpress.net, http:/vietnamnet.vn,... Tap van ban dau vao 1a vin ban dang tho, dé
don gian cho viée xtr Iy dit liéu, véi mdi van ban dau vao, ta s& thuc hiée qua budc tién xir 1y ky tur dé dua van ban vé
dang xau chuin. Dé dam béo tinh chinh x4c cao, cic vin ban duge xi ly rat thii cong va ti mi sau d6 luu lai vao 1 file
dit lidu txt va dugc gan nhén theo chu dé. Cac file dit liéu nay duoc st dung trong qué trinh huén luyén tiép theo.

3.1.2. Xay dung mé hinh chi dé

Trong cac van ban huén luyén, phén tach tor dugc st dung cong cu gan nhan tur loai VnTagger, cong cu nady su
dung kho ngit liéu vai 20,000 cau da duge gan nhan tir loai do nhom xir Iy ngén ngir tu nhién tiéng Viét phat trién nim
trong nhanh dé tai KC01.01/06-10 [14].

Dir liéu trong mé hinh chii dé bao gdm cac danh tir, do vay sir dung cong cu VnTagger dé tach ra cac danh tir trong
tap dir licu da xay dung, sau do ta tién hanh xay dung tap tur riéng doi véi moi chu dé khac nhau.
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bé xdy dung tap cac tir chu dé dbi véi mdi muc chii d&, can xac dinh 1 tir 16i dbi véi mdi chii dé. Sau d6 tinh xéac
suét c6 diéu kién cua cac tir con lai so v&i céac tir 161 dé xac dinh cac danh tir d6 thude chu dé nao.

Bang 2 dudi ddy mé ta mot s6 chu dé va tir chu d& da dwoc xay dung bang phuong phap ctia bai bao dé xuat.

Bang 2. Danh sach mot sé chii dé da dugc xay dung

TEN CHU PE

Ngh¢ thuit Thé thao Cong nghé Thi truong Tai chinh Nha dat

Dén ca Bong da Loi tir Gia Cén can Bat dong san
Ngh¢ si Béng chay Tablet Thyc pham Ngan hang Nha dat
Showbiz Cau thu Dién thoai Chirng khoan | Lai suat Lai suat
Ngudi mau Thi moén Smartphone Chi so Tilé Biét thu
Anh Cup Iphone Luong Cat giam Chung cu
San khau Ti s0 Samsung Ngudi mua Tai chinh Chu thau

Ca nhac Chelsea Transformer Hang hoa Chitng khoan | Bat dong san

3.2. Phuong phap, cong cu mo phéng

Cach danh gia phan loai van ban tap trung vao danh gia thyc nghiém chir khong st dung cach danh gia dya trén
phan tich ly thuyet. Cac danh gia thyc nghiém cua phén loai van ban st dung d¢ do chinh xac (precision). Ngoai ra,
ching t6i con lay sO ddc trung thd trung binh cta n van ban thir nghiém so sanh v6i phuong phap da dugc giam bot s6
dac trung thong qua viéc xay dung md hinh chu de.

Sb dac trung trung binh duoc tinh bang tong s cac dic trung trong cac vin ban thir nghiém trén téng s6 vin ban
thir nghiém.

Trong danh gia thyc nghiém chung toi so sanh véi phuong phép truyén thong 1a cach thic chi loai di cac tir
dung, cac tir vd nghia trong van ban va phuong phap dua trén mé hinh chu de.
3.3. Két qua md phéng va binh luin

Pé thir nghiém ghﬁng toi st dung 220 van ban véi 6 chu d& khac nhau: Nghé :[huét’, thé thao, cong nghé, thi
truong, tai chinh, nha dat. Trong d6 ¢6 chu dé thi truong va tai chinh la linh vuc twong d6i giong nhau.
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Hinh 3: B tir chu dé sau khi huan luyén
Bang 3. Két qua thyc nghiém
Chu dé S0 vin bdn Phwong phdp truyén thong Phwong phap dwa trén mé hinh chii de
thir nghiém | Sé dac trung TB | D¢ chinh xdc | So dac trung TB Do chinh xac
Neghé thuat 50 1120 86% 435 91.6%
Thé thao 30 835 88% 251 96%
Thi truomg 25 727 78% 304 93%
Tai chinh 30 883 80.33% 378 94.8%
Nha dat 45 954 82% 452 92%
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Dua trén cach danh gia sir dung do do chinh x4c va cach so sanh v6i phuong phép truyén thong thiy co sy giam
chiéu rd rét cac dic trung, sé lwong cac dic trung sau khi xdy dung mo hinh chu dé giam con 40.9% so vé6i s6 luong
dic trung ban dau trén tong s6 220 van ban thuc nghiém (6 chu dé khac nhau). Do chinh xac trung binh trén 6 chii dé
cling tang tir 83% lén t61 94.07%.

IV. KET LUAN
M5 hinh chu dé duoc ap dung vao nhiéu cic bai toan xir Iy ngdn ngir ty nhién trén thé gidi, dua trén mo hinh
cha dé nay, cac cong cu khai pha vin ban duoc xdy dung va dam bao tinh 6n dinh, d6 chinh x4c cao ciing nhu giam
thiéu chi phi vé mit thoi gian xir 1y so voi nhing dir liéu thd. Tuy nhién, vdi cach thirc xay dung st dung cac mo hinh
hoc xac sudt nhu HMM hay Naive Bayes mang lai su ton kém vé mat chi phi ciing nhu thoi gian khi xay dung.

Trong bai bdo ndy, ching toi sir dung mdt céch tiép cin khac dé xay dung md hinh chu dé, gidgm bot duge thoi
gian cing nhu chi phi, dac biét doi véi ngdn ngir tiéng Viét hién nay chua xay dung duwoc mé hinh chu d¢, 1a mot trong
nhiing gidi phap gitp gidi quyet nhirng bai toan xay dung cac cong cu khai pha trén van ban tieng Viét.

V6i mé hinh chu dé chung t6i da xay duyng, chung t6i da tién hanh thu nghiém véi cong cu phén loai van ban,
cac két qua thyc nghiém da cho thay su hi€u qua cua phuong phap nay, cac 16p van ban dugc phén loai thanh 16p nho
hon, va so chi€u cta dic trung giam t6i hon 50% so vai sO dac trung lic ban dau chua xir 1y.

Loi cam on: Nhom tdc gia tran trong cam on sy giup dé vé y tuong cua T8. NguyeNn Lé Minh, TS. Nguyén
Phwong Thai, TS. Nguyen Van Vinh — Bai hoc Cong nghé, Dai hoc Quéc gia Ha Ngi dd ho tro va déng gop givip chiing
16i nhitng cdch tiép cdn trong van dé giam chiéu déc trung trong xit Iy nhitng bdi todn dit liéu Ién.
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VIETNAMESE TEXT CLASSIFICATION BASED ON TOPIC MODELING
Bui Khanh Linh, Nguyen Thi Thu Ha, Nguyen Thi Ngoc Tu, Dao Thanh Tinh

ABSTRACT— In this paper, we present a method for Vietnamese text classification based on topic modeling. This method is used
to find a way from the core and development to other words in the subject based on Naive Bayes theory. The experimental results,
our method really effectively, high accuracy and can reduce complex of calculating. This method process faster than proposed
methods.

Keywords— Topic modeling, Vietnamese text, data mining, core term, naive bayes.
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