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Dinh nghia

e Gan nhan tw loai (Part of Speech tagging - POS
tagging): moi tor trong cau dwgc gan nhan the tr loai
twong wng cua né

Vao : 1 doan van ban da tach tlr + tap nhan
Ra: cach gan nhan chinh xac nhat

» Gan nhan lam cho viéc phan tich van ban dé dang hon
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POS/answer1.htm
POS/answer2.htm
POS/answer3.htm
POS/answer4.htm
POS/answer5.htm

Tai sao can gan nhan?

e Dé thwc hién: cé thé thyc hién bang nhiéu phwong phap
khac nhau
Cac phwong phap str dung ngtr canh c6 thé dem lai
két qua tét
Ma&c du nén thwe hién bang phan tich van ban
Cac wng dung:
Text-to-speech: record - N: [reko:d], V: [ri’ko:d]; lead —
N [led], V: [li:d]
Tien x& ly cho PTCP. PTCP thuc hién viéc gan nhan
tot hon nhwng dat hon
Nhan dang tiéng noi, PTCP, tim kiém, v.v...
e Dé danh gia (c6 bao nhiéu thé duoc gan nhan dung?) °



Tap tir loai tieng Anh

e L&p déng (cac tir chirc nang): s6 lwong co dinh
Gi¢i tr (Prepositions): on, under, over,...

Tiéu ti (Particles): abroad, about, around, before, in,
iInstead, since, without,...

Mao tw (Articles): a, an, the

Lién tir (Conjunctions): and, or, but, that,...

DPai tir (Pronouns): you, me, |, your, what, who,...

Tro déng tw (Auxiliary verbs): can, will, may, should, ...

e L&p mé: co thé co thém tr moi



Lép tir mé trong tieng Anh

Proper nouns: IBM, Colorado

nouns count nouns: book, ticket
common nouns <

mass nouns: snow, salt
auxiliaries
verbs

open class Color: red, white
adjectives< Age: old, young

Value: good, bad

Locatives adverbs: home, here, downhill
Degree adverbs: extremely, very, somewhat

adverbs
Manner adverbs: slowly, delicately

Temporal adverbs: yesterday, Monday



Tap nhan cho tieng Anh

e tap nglr lieu Brown: 87 nhan
e 3tap thuwdng duwoc sty dung:
> Nho: 45 nhan - Penn treebank (slide sau)

» Trung binh: 61 nhan, British national corpus
» Lon: 146 nhan, C7



NNS
NNP
NNPS
PDT
POS
PP
PP$
RB
RBR
RBS
RP

Description

Example

Coordin. Conjunction and, but, or

Cardinal number

Determiner

Existential ‘there’

Foreign word

Preposition/sub-conj

Adjective

Adj., comparative

Adj., superlative

List item marker

Modal

Noun, sing. or mass

Noun, plural

Proper noun, singular
Proper noun, plural

Predeterminer

Possessive ending
Personal pronoun
Possessive pronoun

Adverb

one, two, three
a, the

there

mea culpa
of, in, by
yellow
bigger
wildest

1, 2, One
can, should
llama
llamas
IBM
Carolinas
all, both

S
I, you, he
your, one’s

quickly, never

Adverb, comparative faster

Adverb, superlative

Particle

fastest

up, off

|| Tag

SYM
TO
UH
VB
VBD
VBG
VBN
VBP
VBZ

Description

Symbol

“to”
Interjection
Verb, base form
Verb, past tense
Verb, gerund

Verb, past participle
Verb, non-3sg pres

Verb, 3sg pres

WDT Wh-determiner

WP
WP$
WRB

$
#

(19

22

(
)

2

Wh-pronoun
Possessive wh-
Wh-adverb
Dollar sign
Pound sign
Left quote
Right quote
Left parenthesis

Right parenthesis

Comma

Example

+,%, &

o

ah, oops
eat

ate

eating
eaten

eat

eats
which, that
what, who
whose
how, where

H* &~

(Y

(11

(* or ™)
(9 o 93)
( ) a {a
(1)}

<)
, >)

H

2 9

>

Sentence-final punc (. ! ?)

Mid-sentence punc (: ;

e —-)




NNS
NNP
NNPS
PDT
POS
PP
PP$
RB
RBR
RBS
RP

Description

Example

Coordin. Conjunction and, but, or

Cardinal number
Determiner
Existential ‘there’
Foreign word
Preposition/sub-conj
Adjective

Adj., comparative
Adj., superlative

List item marker
Modal

Noun, sing. or mass
Noun, plural

Proper noun, singular
Proper noun, plural
Predeterminer
Possessive ending
Personal pronoun
Possessive pronoun
Adverb
Adverb, co
Adverb, su
Particle

one, two, three
a, the

there

mea culpa
of, in, by
yellow
bigger
wildest

1, 2, One
can, should
llama
llamas
IBM
Carolinas
all, both

S
I, you, he

your, one’s

|| Tag Description
SYM Symbol
TO “tO”
UH Interjection
VB  Verb, base form

VBD
VBG
VBN
VBP
VBZ

Verb, past tense
Verb, gerund

Verb, past participle
Verb, non-3sg pres
Verb, 3sg pres

WDT Wh-determiner
WP  Wh-pronoun
WP$ Possessive wh-
WRB Wh-adverb

$ Dollar sign

# Pound sign

¢ Left quote

” Right quote

( Left parenthesis
) Right parenthesis

| know that blocks the sun.
He always books the violin concert tickets early.
He says that book is interesting.

Example

+,%, &

o

ah, oops
eat

ate

eating
eaten

eat

eats
which, that
what, who
whose
how, where

(‘or*)
(Cor?”)
( ’ 9 {a
(1,), }

<)
, >)




Penn Treebank — vi du

e The grand jury commented on a number of
other topics.

= The/DT grand/JJ jury/NN commented/VBD
on/IN a/DT number/NN of/IN other/JJ
topics/NNS ./.



Kho khan trong gan nhan tw
loai?

... |a x ly nhap nhang
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Cac phwong phap gan nhan tw| ::
loal

e Dwa trén xac suat: dwa trén xac suat Ién
nhat, dwa trén mo hinh Markov an (hidden
markov model — HMM)

Pr (Det-N) > Pr (Det-Det)

e Dwa trén luat
If <mau>
Then ... <gan nhan thé tw loai>
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Cac cach tiep can

e Sir dung HMM : “St dung tat ca théng tin da
co va doan”

e Dwa trén rang buoc ngir phap: “khong
doan, chi loai trtv nhirng kha nang sai”

e Dwa trén chuyén doi: “Doan trwdc, sau dé
cO the thay dor”
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Gan nhan dwa trén xac suat

Cho cau hoac 1 xau cac tr, gan nhan tw loal
thwdng xay ra nhat cho cac tr trong xau dé.

Cach thuwc hién:

e Hidden Markov model (HMM):
Chon thé ttr loai lam t6i da xac suat:
P(tw|tw loai)eP(tw loai| n twr loai phia truwdc)

f TT———

The/DT grand/JJ jury/NN commented/VVBD on/IN a/DT
number/NN of/IN other/JJ topics/NNS ./.

= P(jury|NN) = 1/2 .




Vi du -HMMs

/A|\P[Aﬂ-|h1]|/)§,J\P{‘{gﬁzl/}k \PIK_IIP{;}/};_L\P{’{SI‘LL}/}g\\l

NGV LN G2 LV AN SV
P(s|xy) lP[Fxg] LP”’?%] l}’“m} l}"{rl}'ig}

f‘<’ “;x.l j?:v;’\| ;/ rai- \‘ ’/:nre\\ |/ :\l

N, NG \ses / QES f Ef;

Thwe hién hoc c6 giam sat, sau do suy dién dé xac
dinh thé twr loai
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Gan nhan HMM

e Cong thirc Bigram HMM: chon t,cho w; c6 nhiéu
kha nang nhat khi biét t_; va w;:
t;=argmax; P(t | t.;, wy) (1)

e Gia thiét don gian héa HMM: van dé gan nhan

c6 thé gidi quyét bang cach dwa trén céac tir va
thé tr loai bén canh né

t;=argmax; P(t; | t,;)P(w; | ;) (2)

A

xs chuoi the'  xs iy thworng xuét hign véi thé tj
(cac thé dong xuat hién)
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Vi du

1. Secretariat/NNP is/VBZ expected/VBN to/TO race/VB
tomorrow/NN

2.  People/NNS continue/VBP to/TO inquire/VB the/DT
reason/NN for/IN the/DT race/NN for/IN outer/JJ
space/NN

e Khong thé danh gia bang cach chi dém tw trong tap ngd
liéu (va chuan hoa)
e Mudn 1 ddng tir theo sau TO nhiéu hon 1 danh tw (to

race, to walk). Nhwng 1 danh tr ciing c6 thé theo sau
TO (run to school)
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Gia str chiing ta cé tat ca cac tir
loai trir tir race

e Chi nhin vao tr dirng truwdc(bigram):
to/TO race/??? NN or VB?
the/DT race/?7??

e Apdung (2): t;=argmax; P(t; | t.;)P(w; | 1)

e Chon thé c6 xac suat I6n ho’n\gil"f 2 xé\t\suét:
P(VB|TO)P(race|VB) hoac P(NN|TO)P(race|NN)

xac suat cda 1 ti 1a race khi biét ttr loai la VB.
/PP know/VBP that/WDT block/NN blocks/NNS?VBZ? the/DT sun/NN.



Tinh xac suat

Xét P(VB|TO) va P(NN|TO)

e Tu tap nglr lieu Brown
P(NN|TO)=  .021
P(VB|TO)= .340

P(race|[NN)= 0.00041
P(race|VB)= 0.00003

e P(VB|TO)P(race|VB) = 0.00001
e P(NN|TO) P(race|NN) = 0.000007

> race can phéila déng tr néu di sau “TO’
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Bai tép t;= argmax; P(t; | £i;)P(w; | £;) | ee
e | know that blocks the sun.

e He always books the violin concert tickets early.
e He says that book is interesting.

e |/PP know/VBP that/WDT blocks/NNS block/VBP the/DT

sun/NN.
e |/PP know/VBP that/WDT blocks/VBZ the/DT sun/NN.

e He/PP always/RB books/VBZ the/DT violin/NN
concert/NN tickets/NNS early/RB.

e He/PP says/VBZ that/WDT book/NN is/VBZ
Interesting/JJ.

e | know that block blocks the sun.

e |/PP know/VBP that/DT block/NN blocks/NNS?VBZ?

the/DT sun/NN. .
e |/PP know/VBP that/WDT block/NN blocks/VVBZ the/DT sun/NN.



M6 hinh day du

e Chung ta can tim chudi thé tot nhat cho toan xau

e Cho xau tlr W, can tinh chudi ttr loai cé xac suat 1én
nhat
T=t,,t,,..., t. hoac,

T =argmax P(T |W)

Ter A ¢
B P(TYPOV |T) (nguyén ly Bayes)
= argmax

Ter P(W)

=argmax P(D)PW |T)

Ter
20



Mé& réong st dung luat chuoi

P(A,B) = P(A|B)P(B) = P(B|A)P(A)

P(A,B,C) = P(B,C|A)P(A) = P(C|A,B)P(B|A)P(A)
= P(A)P(B|A)P(C|A,B)

P(A,B,C,D...) = P(A)P(BJA)P(C|A,B)P(D|A,B,C..)

PT)PW ) = [ TP(W, I Wt W, )P, M.t )

= " prto lich str nhan
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Gia thiét trigram

e Xac suat 1 tir chi phu thudc vao nhan cla né

P(W; [wit,..tt) = P(W, [t;)

e Ta lay lich s nhan thdng qua 2 nhan gan
nhat (trigram: 2 nhan gan nhat + nhan hién
tai)

P(ti ‘Wltl"'ti—l) — P(ti ‘ti—zti—l)
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Thay vao cong thuc

P(T)P(WIT) =

PP 1T TP 1t I [P 1)



Panh gia xac suat

e S dung quan hé xac suat t tap ngl liéu dé
danh gia xac suat:

P4 = G
P(w |t) = C(W;,t;)

c(t;)



V4

Bai toan

Can giai quyét

T =argmax P(T)P(W |T)

Ter

Bay gi® ta c6 thé tinh dwoc tat ca cac tich
P(T)P(WI|T)
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Vi du

NNS NNS

O NNS
pT O /O >O
Ve

the dog saw Ice-cream

Tim dwdng di tot nhat?
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Cach tim dwong di c6 diém 2
cao nhat

e S dung tim kiém kiéu best-first (A*)

1. Tai mdi bwdce, chon k gia tri tt nhat (7') . I\/I6i gia
tri trong Kk gia tri nay trng vo&i 1 kha nang két hop
nhan cua tat ca cac tw

2. Khi gan tr tiép theo, tinh lai xac suat. Quay lai
bwoc 1

e Wu: nhanh (khdng can kiém tra tat ca cac kha nang
két hop, chi k cai tiem nang nhat)

e Nhuwoec: co thé khong tra vé két qua tot nhat ma chi
chap nhan dworc
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P6 chinh xac

e > 96%

e Cach don gidn nhat? 90%
Gan moi tir véi tlr loai thwdng xuyén nhat cla
No
Gan tr chwa biét = danh tw

o Nguoi: 97%+/- 3%; néu cé thdo luan: 100%
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Céach tiép can thr 2: gan nhan
dwa tren chuyeéen doi

Transformation-based Learning (TBL):

o Két ho’p cach tlep can dwa trén luat va cach tiép
can xac suat: str dung hoc may dé chinh lai thé

thdng qua vai lan duyét
e Gan nhan s dung tap luat tong quat nhat, sau do

dén tap luat hep hon, thay ddi mot sé nhan, va tiép
tuc
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Transformation-based painting




Transformation-based painting




Transformation-based painting




Transformation-based painting




Transformation-based painting




Transformation-based painting




Vidu voi TBL

lexicon
data:NN
decided:VB
her:PN
she:FN N
table:NN VB
to:TO

(Y X
0000
'YX X
CY X
CY )
o
rules
pos:tNN>VE <- pos:TOG[-1] o
pos:VB>NN <- po=z:DTA[-1] o
input
She decided to table her data
NEF VB TO WB PN NN
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Vi du v&i TBL

1. Gan moi t&r v&i nhan thwéorng xuat hién nhat

(thwdng d6 chinh xac khoang 90% ). T tap ngly
Iéu Brown:
P(NN|race)= 0.98
P(VB|race)= 0.02
2. ...expected/VBZ to/<T() wtomorrowlNN

...the/DT for/IN outer/JJ space/NN
3. S dung luat chuyén dbi:

Thay NN bang VB khi thé trwéc do 1a TO

pos: ‘NN>VB' < pos: 'TO @[-1] o
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Luat gan nhan twr loai :

pos:
pos:
pos:
pos:
pos:
pos:
pos:
pos:
pos:
pos:
pos:
pos:

"NN'>'VB' <- pos:'TO'"G[-1] o
'"VBP'>'VB' <- pos:'MD'@E[-1, -
"NN'>'VB' <- pos:'MD'E[-1,-2] o
'"VB'>'NN' <- pos:'DT'EB[-1,-2] o
'"VBD'>'VEN' <- pos:'VBZ'@[-1,-2,-21 o
'"VEN'>'VBD' <- pos:'"PEP'E[-1] o
'"POS'>'"VBZ' <- pos:'"PEP'E[-1] o
"VB'>'VEBP' <- pos:'NNS'@E[-1] o
"IN'>'"REB' <- wd:as@[0] & wd:as@E[2] o
"IN'">"WDT' <- pos:'VB'E[1l,Z2] o
'"VE'>'"VEP' <- pos:'PRP'E[-1] o
"IN'">"WDT' <- pos:'"VBZ'EB[1l] o

38



Luat gan nhan twr loai

NN VB PEEVTAG TO

VB VEBEF PREVTAG FRFP

VBED VEN PREVICORZITAG WVBD
WVEN WVED PREVTAG PERP

NN VB PREVIORZTAG MD

VB VBF PEEVTAG NNS

VB NN PREVIORZTAG DT

WVEN VED PREVTAG NNP

VBD VBN PREVIORZCRITAG VBE
IN DT PREVTAG IN

VBP VB PREVICRZOR3ITAG MD
IN RB WDANDZAFT as zs
VBD VEN PREVIORZITAG VE
EB JJ NEXTTAG NN

VBP VB PREVICRZOR3ITAG TO
FOS VEZ FREVTAG FPRF

NN VBEF PEEVTAG FERP

DT PDT NEXTTAG DT

1
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Hoc luat TB trong hé thong TBL

Training Corpus

Derive and Score

L 3

Candidate Rules

Rule Templates

/
™~ Reference

Baseline System

|

|Select Best Rule

Corpus

Current Corpus

|

%\\\

Apply Rule

Learned Rule
Sequence

Stop when score of best rule falls below threshold.
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Cac tap ngir liéu
e Tap huan luyén

w0 wl w2 w3 w4 w5 we w7 w8 w9 wl0

e Tap ng liéu hién tai (CC 1)
dt vb nn dt vb kn dt vb ab dt vb

e Tap nglr liéu tham khao
dt nn vb dt nn kn dt jj kn dt nn

41



Khuon dang cho luat gan nhan | 3::
tw loai

e Trong TBL, chi cac luat théa khuén dang méi duwoc
hoc.

e Vidu: cac luat
tag:'VB'>'NN' « tag:'DT'@[-1].
tag:’'NN'>'VB' « tag:'DT'@[-1].
thdéa khudn dang
tag:A>B « tag:.C@[-1].
e CO thé tao khudn dang s dung cac bién vé danh
tag: > <« tag: @[-1].
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Hoc luat TB trong hé thong | 3:°
TBL

Y C— — Rule Templates
Candidate Rules N Reference

Baseline System l Corpus
|Select Best Rule

\

Current Corpus l
Apply Rule

Learned Rule
Sequence
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Piém, do chinh xac, ngwéng

e Diém cua 1 luat:
score(R) = [pos(R)| - [neg(R)|

e DO chinh xac:

Ip:.'E:‘a‘
) |

accuracv ikl = ~ .
L + |neg (R)

| pos (R

e Threshold: ngwo’ng ma dé chinh xac cla 1 luat can
vwot qua dé co the duoc lwa chon.

e Trong TBL, ngwdng cua db chinh xac thuwdng < 0.5.
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Sinh va tinh diém cho luat trng
vien 1

e Template =tag. > <« tag:. @[-1]
e R1 =tag.vb>nn « tag:dt@[-1]

Ee » ot 1T o 111 T t 17 1 nmn
e pos(R1)=3
e Neg(R1) =1

e score(R1) = pos(R1) - neg(R1) =3-1=2

45



Sinh va tinh diém cho luat trng | ::
vién 2

e Template =tag. > <« tag:. @[-1]
e R2 =tag:.nn>vb « tag:vb@][-1]

CcC i dt vk nn\ dt vhb kn dt vl ab dt vk
CcC i+l dt 'l v / dt vh kn dt v alk dt vk
EeZf. T dt nn b dt nn kn dt Tin kn At nn

e pos(R2)=1
e Neg(R2) =0
e score(R2) = pos(R2) - neg(R2) =1-0=1
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Hoc luat TB trong hé thong TBL

e Rule Templates

Training Corpus

Derive and Score

f Candidate Rules N Reference

Baseline System 1 Corpus
l ‘Select Best Rule
Current Corpus L\ l
Apply Rule Learned Rule

Sequence

Stop when score of best rule falls below threshold.
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Chon luat tot nhat

e Thr hang hién tai cua luat rng vién
R1 = tag:vb>nn « tag:dt@][-1] Score = 2
R2 = tag:nn>vb « tag:vb@[-1] Score =1

e Néu score threshold =< 2 thi chon R1
e Nguoc la néu score threshold > 2, dwng

48



Toi wu hoéa viéc chon luat tot
nhat

e Giam duw thira luat: chi sinh cac luat (rng vién
phu hop it nhat voi 1 dir liéu trong tap luyén.

e Danh gia tang cwong:
o Lwu vét cua céc luat irng vién tot nhat

» B qua cac luat phu hop véi s6 lwgng mau <
score cua luat tot nhat
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Uu diém cua TBL

e Luat co thé dwoc tao thu cdng

e Luat dé hiéu va logic

o Dé cai dat

e C6 thé chay rat nhanh (nhwng cai dat thi phirc

tap)

50



Phan tich 16i: khé khan doi véi | <
bo gan nhan tw loai

Cac 16i thdng thudng (> 4%)

® NN (common noun) vs .NNP (proper noun) vs. JJ
(adjective): kho phan biét, s phan biét nay la quan
trong dac biét trong trich rut thong tin

o RP(partche) vs. RB(adverb) vs. IN(preposition): tat ca
cac loai nay cé thé xuat hién tuan tw sau déng tw

® VBD vs. VBN vs. JJ: phan biét thoi qua khi, phan tw
2, tinh tw (raced vs. was raced vs. the out raced
horse)
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Cach tot nhat phat hién cac tw
chwa biet

e Duwa trén 3 dang dudi bién t6 (-ed, -s, -ing);
32 duoi phai sinh (-ion, etc.); chr hoa; gach
NOI

e TONng quat hon:
e Phan tich hinh thai tw
e Cac cach tiép can hoc may
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Gan nhan ttr loai tieng Viét

Cau tiéng |Qua nhirng lan tir Sai_Gon vé Quang_ Ngai kiém_tr

Viét da tach |cOng_viéc , Sophie va Jane thwong tro_chuyén voi

tor Mai , cdm_nhan ngon_Ira_sdng va niém_tin

manh_liét t nguwoi phu_nlr VN nay .

Cau tiéng nhing lan t» Sai_Gon v& Quang_Ngai kiém_tra

Viét da cbng_viéc , Sophie va Jane thwong tro_chuyén

dwoc gan | Mai, cdm_nhan ngon_llra_sdng va niém_tin

nhan tw loai | manh_liét ir ngwoi phu_nr VN

Chu thich DANH TUM 50 TUM THAN TU

twr loai paAMG TUM PHLY TIUTW TRO TUM
TINH TUEM G180 T T BN LE W

pal TUf ChM TLS T WIET TAT W

PIMH TU'E LIEN TIU'E KHONG ®AC BINH N
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Cac bwéc thwe hien

e GAan nhan co so
Gan nhan tién nghiém (gan moi tlr voi tat ca cac nhan tir loai ma
no co thé co).
Vi mét tir méi, diing mét nhén n,gém,dinh hodc gan cho né tap
tat ca cac nhan. V&i ngbn ngr bien doi hinh thai = dwa vao hinh
thai tw

e Quyét dinh két qua gan nhan (loai bd nhap nhang)
dwa vao quy tac nglr phap
dwa vao xac suat
str dung mang no-ron

cac hé thdng lai st dung két hop tinh toan xac suat va rang budc
nglr phap
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Dir lieu phuc vu gan nhan

e Ngr lieu:
T dién tor vung
Kho van ban da gan nhan, cé thé kém theo cac quy
tac nglr phap xay dwng bang tay
Kho van ban chwa gan nhan, cé kém theo cac théng
tin ngobn ngl* nhw la tap tw loai

Kho van ban chwa gan nhan, véi tap tw loai dwoc xay
dwng tw dong nho cac tinh toan thong ké
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A Penn Treebank tree oo

( (S (NP-SB] The move)
(VP followed
(NP (NP a round)
(PP of
(NP (NP similar increases)

(PP by
(NP other Tenders))

(PP against
(NP Arizona real estate loans)))))

(S-ADV (NP-SBJ *)
(VP reflecting
(NP (NP a continuing decline)
(PP-LOC 1in
(NP that market))))))
)



Kho khan trong gan nhan tr | 3:
loai tieng Viét

e dac trwng riéng vé ngdn ngly
e thiéu cac kho di liéu chuan nhw Brown hay
Penn Treebank

> kho khan trong danh gia két qua
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Cach tiép can 1 .

[Dinh Dién] Dien Dinh and Kiem Hoang, POS-tagger for English-
Vietnamese bilingual corpus. HLTNAACL Workshop on Building and
using parallel texts: data driven machine translation and beyond,
2003.

e chuyén dbi va anh xa tir théng tin ti loai tir tiéng
Anh do

e gan nhan t loai trong tiéng Anh da dat dd chinh xac
cao ( >97%)

e nhirng thanh céng gan day cua cac phwong phéap
giong hang tw (word alignment methods) gilra cac cap
ngon ngi.
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[Dinh Dién]

e Xay dwng mot tap nglr lieu song nglr Anh — Viét ~ 5 triéu
ttr (ca Anh lan Viét).

e gan nhan tir loai cho tiéng Anh dwa trén Transformation-
based Learning — TBL [Brill 1995]

e Qidng hang gitra hai ngdbn ngr (do chinh xac khoang
87%) dé chuyén nhan ti loai sang tiéng Viét.

e két qua duoc hiéu chinh bang tay dé lam di liéu huan
luyén cho b6 gan nhan tw loai tieng Viét.
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[Dinh Dién]

o Uu diém:
tranh dwoc viéc gan nhan tir loai bang tay nhd tan
dung théng tin tw loai & mét ngén nglr khac.

e Nhuwoec:
Tiéng Anh va tiéng Viét khac nhau: vé cau tao tu, trat
tw va chirc nang nglr phap cua twr trong cau - kho
khan trong giong hang
LGi tich IGy qua hai giai doan: (a) gan nhan t loai cho
tieng Anh va (b) gidbng hang gitra hai ngoén nglr
Tap nhan duoc chuyén qéi truc tiép tw tiéng Anh
sang tieng Viét khong dién hinh cho tw loai tieng Viét
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Cach tiep can 2

e [Nguyen Huyen, Vu Luong] Thi Minh Huyen Nguyen, Laurent
Romary, and Xuan Luong Vu, A Case Study in POS Tagging of
Vietnamese Texts. The 10th annual conference TALN 2003.

e duwa trén nén tang va tinh chat ngén nglr cla tiéng Viét.

e xay dwng tap tir loai (tagset) cho tiéng Viét dwa trén
chuan moé ta kha tong quat cua cac ngén nglr Tay Au,
nham mo dun hda tap nhan & hai muc:

e murc co ban/cot 16i (kernel layer): dac t& chung nhat cho cac
ngbén ngr

e mirc tinh chat riéng (private layer): mé rdng va chi tiét héa cho
moét ngbn nglr cu thé dwa trén tinh chat cua ngdén nglr dé
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INguyen Huyen, Vu Luong]

murc co ban: danh tr (noun — N), déng tw (verb — V),
tinh tr (adjective — A), dai ttr (pronoun — P), mao tw
(determine — D), trang t (adverb — R), tién-hau gidi
tr (adposition — S), lién t (conjunction — C), so tir
(numeral — M), tinh thai tw (interjection — 1), va tw
ngoai Viét (residual — X, nhu foreign words, ...).

e mrc tinh chat riéng: dwoc trién khai tiy theo cac dang
tw loai trén nhw danh tw dem dwgc/khéng dém dwoc
doéi voi danh twr, gibng dwc/cai doi voi dai tw, .v.v.
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Cach tiép can 3 :

e [Phuong] Nguyén Thj Minh Huyén, Vi Xuan Lwong, Lé
Hong Phwong . St dung bé gan nhén tlr loai xac suat
QTAG cho van ban tiéng Viét. Ky y&u Hoi thdo
ICT.rda’03

e lam viéc trén mot clra sé chira 3 tir, sau
khi da bd sung thém 2 tir gia & dau va
cudi van ban.

e Nhan dwoc gan cho moi tir da Iot ra ngoai
ctra sO la nhan két qua cudi cung.
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Thu tuc gan nhan twr loai 3
[Phwong]

1. Poc tr (token) tiép theo
2. Tim tr d6 trong tw dién
3. Néu khong tim thay, gan cho tlr d6 tat ca cac nhan co thé
4. V&i mbi nhan co thé
a. tinh P, = P(tag|token)
b. tinh P, = P(tag|t,,t,), t;, t,, la nh&n twong rng cua hai tw
drng trwdc tw token.
c. tinh P, .= P,,* P, két hgp hai xac suat trén.
5. Lap lai phép tinh cho hai nhan khéc trong clra sb

Sau méi lan tinh lai (3 1an cho méi tlr), cac xac suat két qua
dwoc két hgp dé cho ra xac suat toan thé cua nhan dwoc gan
cho tw.
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[Phwong]

e Chia kho van ban da gan nhan lam 2 tap: tap huan luyén
va tap thtr nghiém

e Tuw ddng gan nhan cho cac phan van ban

e So sanh két qua thu dwoc véi div liéu mau.

e Thoi gian huan luyén véi 32000 twv: ~ 30s
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[Phwong]

e Cau da gan nhan:
<w pos="Nc"> hoi</w> <w pos="Vto"> |én </w> < w pos="Nn"> sau
</w> <w pos=","> , </w> <w pos="Vs"> c6 </w> <w pos="Nu"> lan
</w> <w pos="Pp"> t0i </w> <w pos="Jt"> da </w> <w pos="Vt">
nhin </w> <w pos="Vt"> thay </w> <w pos="Nn"> mét </w> <w
pos="Nt"> blrc </w> <w pos="Nc"> tranh </w> <w pos="Jd"> tuyét
</w> <w pos="Aa"> dep </w>

Nc - danh tir don thé, Vto - ngoai déng tir chi hwéng, Nn - danh tr s6
lwong, Vs - dong tir ton tai, Nu - danh t don vi, Pp - dai tr nhan
xwng, Jt - phu tir thdi gian, Vt - ngoai déng tr, Nt - danh ttr loai thé,
Jd - phu ttr chi mire do, Aa - tinh t&r ham chat.
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e Precision = s0 tw gan nhan dung/ tong so tr da gan nhanssg

e Recall = sb tir gan nhan dung/ tbng so tlr dung o

[Phwong]

e Cau tir tap ngr liéu mau
<w pos="Nc"> hoi</w> <w pos="Vto"> |én </w> < w pos="Nn"> sau
</w> <w pos=","> , </w> <w pos="Vs"> c6 </w> <w pos="Nu"> lan
</w> <w pos="Pp"> t0i </w> <w pos="Jt"> da </w> <w pos="Vt">
nhin </w> <w pos="Vt"> thay </w> <w pos="Nn"> mét </w> <w
pos="Nt"> blrc </w> <w pos="Nc"> tranh </w> <w pos="Jd"> tuyét
</w> <w pos="Aa"> dep </w>

Cau do chwong trinh gan nhan

<w pos="Nc"> hoi</w> <w pos="Adv"> |én </w> < w pos="Nn">
sau </w> <w pos=",">, </w> <w pos="Vs"> co </w> <w pos="Nu">
lan </w> <w pos="Pp"> tdi </w> <w pos=“JJ"> da </w> <w
pos="Vt"> nhin </w> <w pos="Vt"> thay </w> <w pos="Nn"> mét
</w> <w pos="Nt"> blrc </w> <w pos="Nc"> tranh </w> <w
pos="Jd"> tuyét </w> <w pos="Aa"> dep </w>
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Mau: (30) oo
(E O)(N s6)(M 10)(N phd)(Np Hang Manh)(Np Ha Noi)(, ¢)
(N vo chdng) (Np Dwong Tuan) (- -) (Np Bang Hai Ly)(, ,)
(

M 26) (N tudi)(, ,)(V m&)(N 1&p) (V day)(V viét)(N chi) (A

dep)(. .)
(N Lép hoc)(E cua)(P ho)(X ngay cang)(V thu hut)
(L nhiéu)(N hoc vién)(. .)

Chuwong trinh gan: (30)

(R O)(N s6)(M 10)(N phd)(Np Hang Manh)(Np Ha Nai)(, ,)

(N vo chéng) (Np Dwong Tuan) (- -) (Np Bang Hai Ly)(, ,)

(M 26) (N tudi)(, ,)(V m&)(N 1&p) (V day)(V viét)(N chir) (A
dep)(. .)

(N L&p hoc)(C cua)(P ho)(R ngay cang)(A thu hut)

(A nhiéu)(N hoc vién)(. .)
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[Phwong]

e Két qua:
~94% (9 nhan tr vieyng va 10 nhan cho cac loai ki
hiéu)
~85% (48 nhan tr viwng va 10 nhan cho cac loai
Ki hiéu)

e Néu khéng dung dén t dién tlr vwng (chi st
dung kho van ban da gan nhan mau) thi cac
két qua chi dat dwoc twong ng 1a ~80% va
~60%.
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Cach tiép can 4 .

e Phan Xuan Hiéu (2009). Cong cu gan nhan tt loai tiéng
Viét dwa trén Conditional Random Fields va Maximum
Entropy JvnTagger.

e Duwa trén phwong phap Maximum Entropy (MaxEnt) va
Conditional Random Fields (CRFs) - tng dung rat nhiéu
cho céc bai toan gan nhan cho cac thanh phan trong div
liéu chudi.

e DU lidu huan luyén: I1a tap ngl liéu Viet Treebank bao
gom hon 10.000 cau tiéng Viét dwoc gan nhan ti loai
b&i cac chuyén gia ngbn ngir.
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Dix 11éu hoc -
VietTreebank

Tai lidu can
gan nhan ti
loa1

Hoe mé hinh M6 hinh

vol Maxent . 1 B
JCRFs Maxent (CRFs)

Ta hiéu duoc
Gan nhén tir gan nhan tir loa
loai

Hoc mo6 hinh gan nhan tw loal
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Trich chon dac trwng

e ... thwong tro_chuyén Mai ...

e Can xac dinh tr loai cho tir “trd_chuyén”, cac dac trung:

Chinh ban than ti “trd_chuyén” thwdrng xuat hién vai tr loai nao
trong tap di¥ lieu Viet Treebank?

T “trd_chuyén” thwéng cé nhan tir loai la gi trong tir dién? La
dong tr chang?

Tw “thwong” di ngay truwdc tw “tro_chuyén” thwong cé goi y gi?
Tw “voi” di sau tir “trd_chuyén” c6 goiy gi? Co phai né goiy la
ngay trwdc no la moét dong tw hay khdng?

Két hop cla hai tir “voi Mai” goi y diéu gi, chac to tredc do
(“trd_chuyén”) nén la mét déng tw?
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Ngir canh cho trich xuat dac

trirng

Loai

Noir canh

(=iai thich

Man ngir canh cho cid Maxent va CRFs

Mau ngit canh co
ban (loa1 1)

wi-2o w1 wiloowol w2

w1 cho biét tir tag vi tri that 1
trong chud: dan vao (nam
trong cita 50 tnrot voi kich of
2)

w001 w12 w101

wj1:j ket hop tix thir 1 va tix
thit § trong chuo dan vao

15_all capitalized(1) (1=0:1):

15 _imitial capatalized(i) (1=0:1);

15_number(1) (1=-1;0;1);
contain_numbersi1) (1,
contain_hyphen,
contain_comma, 15_marks

Kiém tra mét s thude tinh
cia tir thit 1 trong cia s6 huén
ta1 nhu: i c6 phai 13 toan
chit viét hoa hay co ki tw dau
viét hoa hay khéng, cé chita
S0, V...

Mﬁu ngit canh
dién (loa1 2)

dict(1)
(i=0.1)

Cac tir loai co ’[11:5i gan cho tir
thi¥ 1 trong cita 56 hién ta1 (V.

N.A. )

ro




Ngir canh cho trich xuat dac

trirng

Loai

Noir canh

(=iai thich

Man ngir canh cho cid Maxent va CRFs

}-r-ﬁu ngit canh fir
dién (loa1 2)

dict(3)
(=0.1)

Cac tir loa1 ¢6 thé gan cho tir
thnt 1 trong cira 56 hién ta (V.
N.A )

Mau ngit canh dic
trung tiéng Viét
(loa1 3)

15 full repretative(0),
15 _partial repretative(()

Kiém tra xem mdt it co phai
nt liv toan bd hay mét phan

khong

Mau ngit canh dia
vao suffix (loai 4)

pri(0).
s11(0)

Am t1ét dau tién (vi du “si”
trong “sit hudng dan™), cuot
cung trong tir hién ta1 (“hoa”
trong “cong nghidép hoa™)

Mau cho dac frirng canit ciia CRFs

il

Nhin cua tit tnrde do va nhan coa tir luén tar. Dic tung nay
duroe trich chon tnye tiép tir dit lidu bt FlexCrfs
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Két qua gan nhan s dung
MaxEnt va CRFs
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@ Maximum entropy
B Conditional random fields
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(Y X )
‘XX X

~ ~ PR A ee oo

Tap tw loai tieng Viet 1T
IdPOS symbolPOS vnPOS enPOS

1 N danh tw noun

2 V dong tw verb

3 A tinh tw adjective

4 M sb twy numeral

5 P dai tw pronoun

6 R phu tw adverb

7 @) gioi tw preposition

8 C lién tw conjunction

9 I tro tw auxiliary word

10 E cam tw emotivity word

11 Xy* tor tat abbreviation

12 S yéu to tlr (bat, vo...) | component stem

13 U khéng xac dinh undetermined

Tl tat mang nhan kép: X =t loai clia tir tat :
y = ki hiéu twr tat. Vi du: GDP-Ny ; HIV — Ny.
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R ~ s gn X = A <
Tap tieu tw loai tieng Viet T
o0
IdPOS|idSub| symbol vnPOS enPOS °
POS | POS
1 1/ Np |danh tw riéng proper noun
1 2/ Nc |danh tir don thé countable noun
1 3] Ng |danh ti tbng thé collective Noun
1 4/ Na |danh tw triru twgng |abstract noun
1 5 Ns |danh twr chi loai classifier noun
1 6/ Nu |danh twr don vi unit noun
1 7| Ng |danhtw chilwgng quantity noun
2 8 Vi déng tw ndi dong Intransitive verb
2 9 Vt |dong tr ngoai dong |transitive verb
2 10 Vs |ddng twr trang thai state verb
2 11| Vm |dong tw tinh thai modal verb
2 12|  Vr |dd6ng tr quan hé relative verb
3] 13| Ap [tinh tw tinh chat property adjective
3 14/ Ar |tinh ttr quan hé relative adjective
3 15| Ao [tinh tir twong thanh |jonomatopoetic adjective
3 16/ Ai |tinh tir twong hinh  |pictographic adjective

77



o0
o0
~ - R ‘ - gn KX = A o9
Tap tieu tw loai tieng Viet e
IdPOS|idSub |symbol vhPOS enPOS
POS | POS
4 17 Mc |sb tr s lwong cardinal numeral
4 18/ Mo |sO tr thir tw ordinal numeral
5 19/ Pp |daitir xwng ho personal pronoun
5 20| Pd |dai ttr chi dinh demonstrative pronoun
5 21| Pg |dait sd lwong quality pronoun
5 22| Pi |daiti nghi van interrogative pronoun
6 23] R |phutw adverb
I 24 O |(gioitw preposition
8 25 C liéntw conjunction
9 26 I tro tw auxiliary word
10 27, E |camtw emotivity word
11 28 Xy |t tat abbreviation
12 29/ S |yéuto tlr (bat, vo...) [component stem
13 30/ U |khdng xac dinh undetermined
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