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1 Giéi thi¢u
JVnTagger 1a cong cu gan nhén tir loai tiéng Viét dua trén Conditional Random Fields (Lafferty et al.,
2001) va Maximum Entropy (Nigam et al., 1999). JVnTagger dugc xiy dung trong khuon khé dé tai cap
nha nudc VLSP véi dit liéu huan luyén khoang 10.000 cau ciia Viet Treebank. Thir nghiém véi phuong
phap 5-fold cross validation cho thdy két qua gan nhan v&i CRFs c6 thé dat gia tri F1 16n nhét 1a 90.40%
va Maxent dat gia tri F1 16n nhat 14 91.03%.

2 Mo ta JVnTagger
Cong cu duoc cai dit trén ngdn ngir Java (phién ban 1.6). Dé ¢ thé thyc thi duoc cong cu, ching ta chi
can cai dat Java Runtime Environment.

2.1 Cau tric thwe muc cia JVnTagger:

bin (luu cac file .classes da duogc bién dich)
inputdir (lwu cac file van ban dé thir nghiém gan nhin tir loai v6i JVnTagger)
lib (luu cac thu vién can dung cho JVnTagger)

Ibfgs.jar (thu vién can dung dé t6i wu héa ham likelihood cho CRFs va Maxent)
model (thu muc Iwu cac md hinh da dugc hudn luyén ciia CRFs va Maxent.

Mé hinh cia CRFs dugc sinh ra nhd huin luyén véi cong cu
FlexCRFs++. M6 hinh ciia Maxent dugc sinh ra nho hun luyén ding
jmaxent.Trainer trong JVnTagger).

src (thu muc luvu ma ngudn cia céng cu)

2.2 Cac packages trong JVnTagger

Packages Mo ta

jflexcrfs Luu ma ngudn CRFs cho gan nhin dit liéu v6i mo hinh da
duoc huan luyén luu trong model/crfs. Luu y dinh dang mo
hinh phu hop véi

dinh dang mo ta trong FlexCRFs++'. Xem thém phan 3 dé
biét thém co sd 1y thuyét cua CRFs.

flexcrfs.Labeling gan nhan cau voi CRFs

jmaxent Luu ma ngudn Maximum Entropy. Xem thém phan

" http://flexcrfs.sourceforge.net/



<SECTION> dé biét thém co s& 1y thuyét cia Maxent.

jmaxent.Trainer huén luyén mé hinh Maximum Entropy

jmaxent.Classification phan 16p v6i Maximum Entropy

jvntagger.data (ma ngudn cho phép thao tac, xir Iy dit liéu)

jvntagger.data . TWord lru tir vung va nhén tir loai twong tng cua nd. Nhin co thé

nhan gia tri null (trong trudng hop tir chua dugc gan nhan)
jvntagger.data .Sentence mot tip cac tir vung cung nhan tuwong tng (tdp cac TWord)
jvntagger.data .DataReader 16p triru tugng, thira két 16p nay dé doc dit liu véi cac dit
liéu véi dinh dang khac nhau.

jvntagger.data .DataWriter 16p triru tugng, thira ké 16p nay dé luu dit liéu dau ra véi cac
dinh dang khac nhau.

jvntagger.data.ContextGenerator | 16p triru tuong, thira ké 16p nay dé thuc hién cac chién lugc

jvntagger.data . TaggingData trich chon cac thong tin ngir canh tir dit liéu khac nhau.
lya chon déc trung tir dit liéu theo mdt ContextGenerator
xac dinh.

jvntagger Package chinh cho gan nhan tir vung tiéng Viét

jvntagger.BasicContextGenerator | ¢ thj ContextGenerator véi cic dic trung lya chon nhu

mo ta trong phan 3.3.

jvntagger. POSTagger interface dinh nghia cac ham co ban cho mot by gan nhan tur
jvntagger.POSDataReader loai

doc dir li¢u da duoc tach tir theo dinh dang trong do mdi cau
jvntagger. POSDataWriter duoc luu trén mot dong.

ghi dit liéu sau khi gan nhin duéi dinh dang trong d6 mdi
céu trén mot dong va cac tir trong céu dugc gan thém nhén
tir loai. Vi du “Mai_mai/R tu6i/N 20/M ./.” 1a mot cau sau
khi gén nhan tir loai.

thyc thi POSTagger voi CRFs

jvntagger. CRFTagger
jvntagger.MaxentTagger
jvntagger.POSTagging

thuc thi POSTagger véi phuong phap Maximum Entropy.

giao dién dong 1énh cho gan nhén tir loai tiéng Viét.

3 Co'sé ly thuyét

3.1 Gidi thi¢éu Maximum Entropy

Tu tudng chinh cia Maximum Entropy 1& “ngodi viéc théa mdn mét sé rang budc nao dé thi mé hinh
cang dong déu cang tot”. Dé 1d hon vé van dé nay, ta hiy cung xem xét bai toan phén 16p gdm co 4 16p.
Rang budc duy nhat ma chung ta chi biét 1a trung binh 40% céc tai liéu chira tir “professor” thi nim trong
16p faculty. Truc quan cho thay néu c6 mot tai liéu chura tir “professor” chung ta c6 thé néi c6 40% kha



nang tai liéu nay thudc 16p faculty, va 20% kha nang cho cac kha nang con lai (thugc mét trong 3 16p con
lai).

Maic du maximum entropy c6 thé dugc dung d€ wong lugng bat ki mot phan phdi xac suat nao, chung ta
xem xét kha ning maximum entropy cho viéc gan nhan dir liéu chudi. Noi cach khéc, ta tip trung vao
viéc hoc ra phan phoi diéu kién cuia chuoi nhan tuong ung véi chuoi (xau) dau vao cho trudce.

3.1.1 CacRang budjc va Dic trung

Trong maximum entropy, ngudi ta dung dit liéu huan luyén dé xac dinh cac rang budc trén phan phdi diéu
kién. Mdi rang budc thé hién mot dic trung nao do cua dir li¢u huén luyén. Moi ham thyc trén quan sat
dAu vao va nhan dau ra c6 thé dugc xem nhu 1a dic trung £, (0,s) . Maximum Entropy cho phép ching ta
gidi han cac phan phdi mé hinh 1y thuyét gan giéng nhit cac gia tri ki vong cho cic dic trung ndy trong
dit liéu hudn luyén D . Vi thé ngudi ta d@ md hinh hoa xéac suat P(o|s) nhu sau (6 ddy, o 1a quan sat

dau vao va s 1a quan sat dau ra)
P(o|s) zﬁexp(zi:/liﬁ(o,s)} (2.1)

O day f£,(0,5) 1a mot dic trung, A, 1a mt tham sb cin phai wong lugng va Z(0) la thira s§ chudn hoa

don gian nham dam bao tinh ding dan cua dinh nghia xac suit (tong xac suat trén toan bo khong gian

bang 1) Z(o) =Y expD_ 4 f:(0,5).

Luu y, mdi ham dic trung £, (0, 5)1a mot anh xa tir <ngit canh, nhan> >[0,1]. Mot vi du v& mot ham dac
trung la f(tir hién tai 1a “hoc_sinh”, nhan danh tu N) = 1.

Mot s6 phuong phap huan luyén mé hinh tir dit liéu hoc bao gdm: IIS (improved iterative scaling), GIS,
L-BFGS, v.v.

3.2 Gioi thiéu Conditional Random Fields

CRFs 1a mé hinh trang thai tuyén tinh v6 huéng (may trang thai hiru han dwoc huin luyén c6 diéu kién)
va tuan theo tinh chat Markov thir nhit. CRFs di dugc chimg minh rit thanh céng cho cac bai toan gan
nhan cho chudi nhu tach tir, gan nhan cum tr, xac dinh thuc thé, gan nhan cum danh tu, etc.

Goi 0 = (01, 03, ..., 07) 1a mot chudi dir liéu quan sat can duoc gan nhan. Goi S 1a tap trang thai, moi
trang thai lién két v6i mot nhan /L . Dit s = (sq, Sz,..., 57) 14 mot chudi trang thai nao do, CRFs xac dinh
xéc suét diéu kién cua mot chudi trang thai khi biét chudi quan sat nhu sau:

1)

py(s|o)= Z(lo) exp|:zzﬂ’kftk (Stl’st’07t):| :



T
Goi Z(0) = Z S,exp(zz/lkfk (s', .8, ,o,t)J la thira s6 chuan héa trén toan bo cac chudi nhin co
k

t=1
thé. Jixac dinh mot ham déc trung va A, 1a trong sb lien két véi mdi dic trung f,.. Muc dich cua viéc hoc

may voi CRFs 1a ude lugng cac trong sé nay. O ddy, ta c6 hai loai dic trung f; : didc trung trang thai (per-
state) va dic trung chuyén (transition).

fk(per—state)(st’o’t) :5(S;:I)xk(0’t)' 2)

fk(transition) (s,_58,,0)=(s,_,1)3(s,,1). 3)

O day & 1a Kronecker- & . Mdi dic trung trang thai (2) két hop nhén / cta trang thai hién tai s, va mot vi
tu nglt canh - mot ham nhi phén x(0,f) xac dinh cac nglt canh quan trong clia quan sat o tai vi tri z. Mot
dic trung chuyén (3) biéu dién sy phu thudc chudi bang cach két hop nhin I’ cia trang thai trudc s,.; va
nhan / cia trang thai hién tai s,.

Ngudi ta thudng huan luyén CRFs bang cach 1am cuc dai héa ham likelihood theo dit liéu huan luyén st
dung cac ki thuéat tdi wu nhu L-BFGS. Viéc lap luan (dua trén mo hinh da hoc) la tim ra chudi nhén tuong
{mg ctia mot chudi quan sat dau vao. Doi véi CRFs, nguoi ta thuong sir dung thuat toan qui hoach dong
dién hinh 1a Viterbi dé thuc hién 1ap luan voi dit liéu méi.

3.3 Luwa chon dac trung

t, t; ty

\ N N, N C R V V A
Dit | tifng may bay , biutrdi nhw | dwge vit lén cao

W, W Wy Wi W,

Hinh 1. Cira s6 truet véi kich ¢ size = 5 chuyén déng doc theo dir liéu

Céc mau ngit canh cho viéc lya chon dac trung véi Maximum Entropy va Conditional Random Fields
dugc cho trong bang sau:

Loai | Ngir canh | Giai thich
Mau ngit cinh cho ci Maxent va CRFs
Mau ngit canh co | w:-2; w:-1; w:0; w:1; w:2 w:i cho biét tir tai vi tri thir 1
ban (loai 1) trong chudi dau vao (nam
trong cira s6 trugt voi kich ¢
5)
w:0:1; wil:2; we-1:1 wiisj két hop tir thir i va tir thir
j trong chudi dau vao
is_all_capitalized, Kiém tra mot s6 thudc tinh cua
is_initial capitalized, is_number, | tir hién tai nhu: tir ¢ phai la
contain_numbers, toan chir viét hoa hay co ki tu




contain_hyphen, contain_comma, | dau viét hoa hay khong, co
1s marks chira sd, v.v...
Mau ngit canh tr | tags_in_dictionary Céc tir loai c6 thé gan cho tir
dién (loai 2) hién tai (V, N, A, ...)
Mau ngit canh is_full repretative, Kiém tra xem mot tir c6 phai
dic trung tiéng is_partial repretative tir iy toan b hay mot phan
Viét (loai 3) khong
Mau cho dic trung canh ciia CRFs
tity Nhaén cua tir trude d6 va nhan cta tir hién tai. Pac trung nay duogc
trich chon tryc tiép tir dit liéu boi FlexCrfs

4 Goi JVnTagger tir dong Iénh
Céau lénh:

java —mx512M —cp [classpath] jvntagger.POSTagging -tagger [tagger] —modeldir [model dir] —
inputfile/-inputdir [input file/input dir]

Néu dang trong thu muc ngoai cing ciia JVnTagger, chung ta c6 thé thiét 1ap cac tiy chon dé phan loai tir
vung nhu sau:

[classpath] = bin:lib\Ibfgs.jar
[tagger] = crfs hodc maxent
[model dir] = thu muc chira mé hinh cua crfs hodc maxent trong thu muc model

[inputfile/inputdir] : duong dan dén file (thu muc) can xir Iy néu chon tity chon phan loai tir cho file —
inputfile (cho thu muc —inputdir)

Vi du: Chung ta c6 thé thuc hién gan nhén tir vung cho cac file trong thu muc inputdir theo ciu 1énh nhu
sau. (gia st chung ta dang trong thu muc ngoai cung cua JVnTagger.

Java —mx512M —cp bin:lib/Ibfgs.jar jvntagger.POSTagging —tagger maxent —modeldir model/maxent
—inputdir inputdir

5 Lap trinh véi JVnTagger

JVnTagger co thé duoc dung dé tich hop vao mot hé théng 16n hon. JVnTagger nhan vao mot chudi di
lidu va tra vé mot chudi da duogc gan nhan, bé gan nhan tir loai cho mot chudi dau vao, trude hét chung ta
can khai bao mot ddi twong cia 16p POSTagger va khdi tao no voi 1 trong hai bd gan nhian CRFTagger
hodc MaxentTagger. Luu y, viéc khéi tao mot dbi tuong nhu vay méat mot khoang thoi gian dé tai mo hinh
vao bo nhd, vi thé chung ta nén khoi tao mot ddi twong duy nhat mot 1an va ding né cho nhiéu xir 1y sau
nay.



modelDir = “model\maxent”
POSTagger tagger = null;

tagger = new MaxentTagger (modelDir) ;

Gan nhan véi JVnTagger

String inputStr = ““Mai mai tudi 20.”

String resultStr = tagger.tagging (inputStr);

Két qua phan loai tir vung tiéng Viét voi JVnTagger cho ra xau két qua (resultstr) la

““M&i m&i/R tudi/N 20/M ./.”



