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Tém tit: Trong bai bdo nay, ching t6i giéi thiéu mé hinh xdc dinh muc tiéu cia
van ban tiéng Viét dwa trén co sé dp dung hai giai thudt: giai thudt phan tach tu
tiéng Viét sir dung fruong diéu kién ngau nhién (CRFs) [1] va giai thudt phan loai
van ban StarSpace [2]. Két qua thir nghiém cho thay, mo hinh dé xudt da tién hanh
phgn logi van ban theo muc tiéu véi do chinh xdc tot (hon 90%) trén tdp dir liéu
kiém tra.

Tir khoa: Phan loai van ban; Tach tir; Céc truong diéu kién ngiu nhién.
1. PAT VAN BE

Bai toan phan loai van ban la mét trong cac linh vyc thu hut dugc su chua y rat 16n cua
cong dong nghién ctru khoa hoc. Thuc té nay xuat phat tir y nghia thuc tién ctia no. Co thé
dinh nghia, mdt bai toan phan loai van ban (Text Classification) 1a mdt phép anh xa mdt
van ban (hodc cau van) sang mot tap hitu han cac chu dé dya trén noi dung cta van ban do.
Chinh vi vay, khi giai thuat phan loai van ban dugc xay dung, ndé co thé dugc ung dung
theo nhiéu cach nhu: phan loai vin ban theo cam xuc cua ngudi viét (tich cuc hay tiéu
cuc); phén loai van ban theo chu dé (nhu: thé thao, chinh tri, kinh té,.,.). Bai toan xac dinh
muc tiéu cia van ban ciling 1a mdt dang khéng tach roi cua bai toan phan loai van ban.
Trén thé gi6i hién nay, rat nhiéu giai thuat phan loai vin ban dua trén Deep Learning[3] da
chirng minh dugc tinh vu viét ctia n6 so véi cac cong nghé trudce do [4].

Tuy nhién, viéc ap dung truc tiép cac giai thudt nay vao ngén ngir tiéng Viét thuong
dem lai két qua khong cao. Ly do 1a vi, tiéng Viét 1a loai hinh ngon ngi don 1ap. Nghia 1a
moi tleng dugc phat &m tach ro1 nhau va dugce the hién bang mot chir viét. Mbi tir co thé
duoc ciu thanh boi mot hodc nhiéu tleng. Tleng, vé hinh thtrc, n6 trung véi mot doan phat
am ty nhién goi 1a am tiét. Vé ndi dung, nd 1a don vi nho nhét c6 ndi dung duoc thé hién.
Vé ¥ nghia, c6 nhing tiéng tu than n6 dd mang mot y nghia, phan anh mot ddi tuong hodc
khai niém, vi du: cdy, troi, co, 1a, an, néi, cudi,... Cé nhimng tiéng khong phan anh hay thé
hién mot ngit nghia hay ddi twong nao ca. Nhung ban than sy c6 mit clia n trong tir c6
thé tao nén mot su khac biét 16n. Nghia 1a, no két hop v6i mét hay nhiéu tiéng khac co
nghia dé tao nén tir (vi du: tiéng “sa” trong tir “dudng sa”, “e” trong tir “e 1&”, “khiic”
trong tir “khiic méc”...).

Bén canh d6, cach viét tich timg tiéng ctia mot tir ra ciing 1a su khac biét 1on giira tiéng
Viét va cac ngon ngir khac, dic biét 1a tiéng Anh (ngdn ngir nén tang cua cac thir nghiém
gidi thudt phén loai van ban). Noi cach khac, trong tiéng Anh, moi tir mang y nghia s&
dugc phén tach voi nhau boi mot khoang trang. Do d6, khi xtr 1y tiéng Anh, cac giai thuat
c6 xu thé phan tach cac cau thanh timg don vi nglr nghia nho dya trén khoang trang. Trong
khi d6, véi tiéng Viét, phuong phap nay s& pha véi ¥ nghia cia tir.

Trong bai bao ndy, nhém nghién ciru dé xuat ap dung két hop 02 giai thuat 1a: giai thuat
tach tir cho tiéng Viét va gidi thuat phan loai vin ban StarSpace nhim nang cao hiéu qua
cua qua trinh xac dinh muyc tiéu van ban.

2. CAC GIAI THUAT SU DUNG

2.1. Giai thuit tich tir tiéng Viét sit dung cic truong diu kién ngiu nhién
(Conditional Random Fields - CRFs)
Ta c6 thé quy bai toan tach tir trong tiéng Viét thanh bai toan gan nhan cho cac am tiét
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tiéng Yiét. Dua vao cac nhdn do, ta ¢6 thé xac dinh duogc ranh gidi cla tung tir trong van
ban tiéng Viét. Cac nhan duoc st dung ¢ day la:

« B_W: nhén danh du bat dau mot tir;

« I_W: nhin danh déu ¢ trong mot tir.

Vi du, cu van: “Hém nay la ngay Quéc Khanh nuwée Ha Lan” s& duge gan nhan nhu sau:

Hoém nay la ngay Quéc Khanh | nuéc Ha Lan

BW |[IW |[BW |[BW [BW [IW BW |[BW |IW

Duya trén viéc gan nhan nay, giai thuat s& danh dau céc tir trong cau nhu sau:

“Hém_nay la ngay Quéc Khdnh nwée Ha Lan”

Nhu vdy, bai toan phan doan tir tiéng Viét co thé phat biéu 1a:

_ “Hay xay dung m6t mé hinh dé gan nhian {B_ W, I W} cho cic am tiét cta van ban
tiéng Viét chua dugc tach tu”.

Bai toan ndy duoc giai khi mo hinh tim thdy nhan phu hop nhét cho timg am tiét. Viéc
dinh nhan nay dugc bi€u dién bang:

y" = argmax{p(ylx} (M

Trong d6, y* 1a nhan cho am tiét x. y~ 13 mot trong cac nhan thudc tap nhan y.

Nguoi ta co thé giai quyét bai toan nay bing nl}iéu md hinh nhu Markov an [5]. Tuy
nhién, hién nay CRFs ‘Ehu'(‘mg duogc str dung hon do ké :chfra cac uu viét cua mo hinh trudc do,
dong thoi, hoat ddng tot hon trong truong hop dit li€u ton tai nhiéu rang budc phic tap [6].

Giai phuong trinh trén bang CRFs, ta co:

POl = Fosex P<ZZ Mefeica, i) + ZZ e, )) @

Trong do, x 1a chudi dir 11eu y 1a chudi trang thai tuong tng. f; (-1, v, x) 1a thudc tinh
clia chudi quan sat ing va cac trang thai ing voi vi tri thir i va i-1 trong chudi trang thai. g
(7, x) 1a thudc tinh cua chudi quan sat va trang thai tmg voi tri thr 1 trong chudi trang thai.
Cac thudc tinh nay duoc rit ra tir tap dir li€u va c6 gia tri co dinh. VD:

fi=1néux, = “Quyét”, x; =“dinh” vay;, ;=B W, y=l W

f; = 0 néu nguoc lai

g =1 néux;=“Quyét’vay;=B W

= 0 néu nguoc lai.

A; va ; 1a cac tham s6 s& duogc wdce luong (hoc) trong qua trinh huin luyén. Qua trinh
udc lugng cac tham so nay dugc thyc hién bdi giai thuat toi vu so bac hai LBFGS (limited
memory BFGS).

2.2. Gidi thuat phan loai vin ban StarSpace

Trong thtr nghiém cua minh, ching t6i sir dung mo hinh giai thuat StarSpace cho bai
toan xac dinh muyc tiéu cta van ban. Giai thuat StarSpace do Facebook phat trién va cong
bd nam 2017. Két qua thir nghiém cho bai toan phén loai van ban trén cac tap di liéu tleng

Anh cho thdy: mé hinh nay dat d6 chinh xac tot hodc twong duong so vdi cac kién trac ndi
tiéng nhu fastText.

Bén canh dé, viéc lua chon giai thut ndy ciing dén tir kha nang cho phép so sanh céac
thuc the khong cung loai ciia md hinh. Chinh tinh néng chi ra rang, giai thuat co thé hoat
dong tot ddi véi nhidu ngdn ngir ma khong chi hoat dong t6t d6i voi tiéng Anh hodc cac
ngdn ngit ¢6 quy luat tuong ty tiéng Anh.
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M0 hinh StarSpace bao gém viéc hoc céac thuc thé. Mdi thuc thé duoc mo ta béng mot
tap hop cac tinh nang riéng biét. Muc ti€u 1a hoc ma tran cé kich thudc Dxd, trong d6 D 1a so
luong cac dac trung va d 1a chi€u dai cia vecto embedding. Mot thuc thé a duge bi€u dién
dudi dang Y, F;, trong d6, F; 1a hang thir i (c6 kich thudc d) trong ma trdn embedding.

Ham loss sau s& dugc cuc tiéu hoa trong qua trinh hudn luyén:

LPeteh (sim(a, b), sim(a, by), ..., sim(a, b))
(a,b) EE*
b~ €E-

Trong d6, viéc tao ra cac cip thuc thé dwong (a,b) thude E* va thyc thé 4m b thude E-
(phwong phap 1dy mau k-am (tuong ty nhu trong word2vec) duoc sir dung dé 1y mau cho
b;") phu thudc vao ting tmg dung cu thé cia mo hinh (ndi dung nay s& duogc giai thich rd
hon ¢ bén dudi).

A3)

Ham sim(.,.) 1a ham twong tu, trong md hinh dwoc dé xut, nhom tac gia trién khai ca
hai phuong phap tinh tuong tu la cosine (cosine similarity) va tich trong (inner product),
sau d6, dé mo hinh ty lya chon phuong phap phu hop trong qua trinh huan luyén. Thong
thudng, cac phuong phap nay déu hoat dong tot dbi V01 86 lugng nhén nho, tuy nhién dbi
v6i tap nhan kich thude 16n, ham cosine cho két qua t6t hon.

Ham loss Lpgecn S& s0 sanh cap thuc thé duong (a,b) vdi cac cip thuc thé am (a, b;") voi
i=1,...,k. Qua trinh huan luyén duoc toi wu hoda dua vao gidi thuat Stochastic gradient
descent (SGD). Sau khi huan luyén xong, ham sim(.,.) s€ dugc st dung. Vi du trong cac
bai toan phan loai, nhan b cho thuc thé a s& dugc tinh bang max; sim(a, b) d6i véi moi
nhan b. Hiéu mot cach don gian 14 nhan nao c6 tinh twong dong véi thuc thé a nhit s& duoc
lya chon. Tuy vao tng dung cu thé, md hinh nay c6 thé duoc Iya chon cau hinh khac nhau.

D6i voi bai toan phan loai vin ban, cip thyc thé dwong (a,b) dugc lay truc tlep tr tap
huan luyén, trong do, a la nhom tur dau vao va b 1a nhin tuong tng trong tap huan luyén.
Céac thuc thé am b 14 c4c nhén con lai trong tap huén luyén. M6 hinh s€ hoc cach cuc dai
hoa sim(a, b) va cuc tiéu hoa sim(a, b;).

Bang viéc két hop hai giai thuat trén vao mot chudi xir 1y thong nhat, nhom dé tai tién
hanh x8y dung mo hinh phén loai van ban tiéng Viét theo cac muc tiéu cho trudce.

3. CAC THU NGHIEM VA KET QUA
3.1. By dir li¢u thir nghiém

B dit liéu thir nghiém ctia mo hinh 14 cac cdu van dugc ldy tir nhitng van ban trong
mang ndi bo cua Vién CNTT. Cac van ban dugc lan luot tach thanh tirng cau riéng biét.
Moi cau ¢o6 nghia s€ dugc phan vé mot trong cac nhém muc tiéu tuong ung:

- Cdng tac Pao tao;

- Cong tac Tai chinh;

- Cong tac Bang cong tac chinh tri;

- Cong tac hanh chinh hiu can;

- Cong doan va cac t chirc quan chiing khéc;

- Cong tac quan ly Khoa hoc cong nghé.

Két qua, bo dir liéu xay dung dugc gdm tong 1200 cau véi trung binh 200 ciu cho mot
muc tiéu.

3.2. Phuong phap thir nghiém va két qua
Qué trinh thir nghiém dugc tién hanh trén cung tap dit lidu vé6i hai s6 dd xir Iy khac
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nhau. Trong d6, thir nghiém 1, dir lidu dwoc dua qua giai thuat tach tir theo khoang tring
(trc 1a coi moi tiéng 1a mat tir). Trong thir nghiém 2, dir liéu duoc dua qua giai thuat tach
tur tieng Viét trudc khi di vao giai thudt xac dinh muyc tiéu van ban.

Mo hinh thir nghiém tong thé duoc xay dung theo so do sau:

Cau van dau vao

Thir nghiém 1 \_/\ Thir nghiém 2

Giai thuat tach tir theo khoang trang Gidi thuat tach tir Tiéng Viét

Thir nghiém 1 Thir nghiém 2

Giai thuat xac dinh muc tiéu van ban
StarSpace

Két qua xtr ly

Hinh 1. M6 hinh thir nghiém.

Bo ~dfr liéu duoc tach th?nh 02 ph?m, trong do: 9007m§17u duogc dua vao huin luyén va
300 mau (v6i 50 cau cho moi muc ti€u) dugc stt dung dé kiém tra d6 chinh xac.
Bing 1. Két qua xir Iy doi voi dix liéu trong tdp kiém tra.

Thir nghiém Do chinh xac
Thir nghiém 1 88.1%
Thtr nghiém 2 93.7%

Két qua thir nghiém cho thay, viéc ap dung thém giai thuat tach tir tiéng Viét vao quéa
trinh tién x@r ly trude khi dua vao giai thudt phan loai muc ti€u van ban tiéng Viét sé€ cho
két qua tot hon. Két qua thir nghiém nay chi ra ring, d6i v6i cac bai toan phén loai van ban
tiéng Viét noi chung va bai toan phéan loai myc tiéu van ban néi riéng, viéc ap dung giai
thuat phan tach tir tiéng Viét 1a hét stc can thiét.

4. KET LUAN

Trong bai bao nay, chung t6i da phén tich cac giai thuat can thiét dé xay dung mot mo
hinh phan loai vin ban tiéng Viét. Trong do, 02 giai thuét dugc sir dung dé tao nén mo
hinh nay la giai thuat phan tach tu tleng Viét dua trén CRFs va gidi thuat phan loai van ban
StarSpace. Qua ndi dung nghién ctru nay, chung toi hy vong s& ap dung két qua vao cac
bai toan thyc nghi€ém nhu tim kiém, tra ctru thong minh.
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Mic du két qua thir nghiém la kha kha quan, tuy nhién, n6 co6 thé dén tir tinh doc lap
twrong d6i cua bo dit liéu. Trong cac trudng hop khi bd dir lidu dwoc phan tach thanh cac
muc tiéu chira nhiéu ndi dung, thuit ngit tring nhau (nhu muc tiéu “bong da”, “bong
chuyén”,...) chung ta s€ can thém nhiéu cai thién khac dé nang cao hi€u ning cua giai thuét.
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ABSTRACT
A SUITABLE MODEL FOR CLASSIFYING VIETNAMESE DOCUMENTS

In this paper, we proposed a text classifying model for Vietnamese document.
Our model is a combination of two separated components: A tokenization algorithm
based on Conditional Random Fields (CRFs)[1] and StarSpace[2] — a general text
classification model. Experiments results indicate that our model performed well on
classifying task (with accuracy above 90% on the testing dataset).

Keywords: Text Classification; Tokenization; Conditonal Random Fields - CRFs.

Nhdn bai ngay 02 thang 01 nam 2020
Hoan thién ngay 15 thang 02 nam 2020
Chap nhan dang ngay 10 thang 4 nam 2020

Dia chi: Vién Cong ngh¢ thong tin/Vién KH-CN quén su.
*Email: hungbka48@gmail.com.

242 Nguyén Cinh Hing, Pidng Hoang Minh, “Vé mét phwong phdp ... trong tiéng Viér.”



