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Pinh nghia

« Gan nhan ty loai (Part of Speech tagging - POS
tagging): moi_tw trong cau dwoc gan nhan the tw loai
twong wng cua no

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

Vidu 1
Vidu 2
Vidu 3
Vidu4
Vidu5

>h 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
POS/answer5.htm
POS/answer5.htm

Tai sao can gan nhan?

Dé thwc hién: co thé thuc hién bang nhiéu phwong phap
khac nhau
» Cac phuwong phap st dung ngtr canh cé thé dem lai
két qua tot
« Mac du nén thyc hién bang phan tich van ban
Cac wrng dung:
» Text-to-speech: record - N: [‘reko:d], V: [ri'’ko:d]; lead —
N [led], V: [li:d]
. Tlen xtr ly cho PTCP. PTCP thwc hién viéc gan nhan
tot hon nhung dat hon

 Nhan dang tiéng néi, PTCP, tim kiém, v.v...
 Dé danh gia (c6 bao nhiéu thé duwoc gan nhan ding?)
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Tap twr loai tiéng Anh

« L&p déng (cac tir chire nang): s6 lwong co dinh
« Gidi tr (Prepositions): on, under, over,...

. Tiéu tr (Particles): abroad, about, around, before, in,
Instead, since, without,...

« Mao twr (Articles): a, an, the

« Lién tw (Conjunctions): and, or, but, that,...

« Daitw (Pronouns): you, me, |, your, what, who,...

« Tro dong tr (Auxiliary verbs): can, will, may, should,...

« Lé&p mé: co thé cd thém tir moi
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L&p tir mé trong tiéng 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
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Tap nhan cho tiéng Anh

 tap ngr lieu Brown: 87 nhan

« 3 tap thwdng duwoc stir dung:
» Nho: 45 nhan - Penn treebank (slide sau)

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

a9

(
)

bl

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 ”)
( ) a {a
(1)}

<)
, >)

H

2 9

*

Sentence-final punc (. ! ?)

Mid-sentence punc (: ;

e —-)




NN
NNS
NNP

Description Example
Coordin. Conjunction and, but, or
Cardinal number one, two, three
Determiner a, the
Existential ‘there’ there
Foreign word mea culpa
Preposition/sub-conj of, in, by
Adjective yellow
Adj., comparative bigger
Adj., superlative wildest

List item marker 1, 2, One
Modal can, should
Noun, sing. or mass [lama
Noun, plural llamas

Proper noun, singular /IBM

NNPS Proper noun, plural  Carolinas

PDT
POS
PP
PP$
RB
RBR
RBS
RP

Predeterminer all, both
Possessive ending )
Personal pronoun I, you, he
Possessive pronoun

Adverb, su
Particle

|| 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$

Wh-pronoun
Possessive wh-

WRB Wh-adverb

$
#

(19

a9

(

Dollar sign
Pound sign
Left quote
Right quote
Left parenthesis

Right parenthesis

Example

+.,%, &
o

ah, oops
eat

ate

eating
eaten

eat

eats
which, that
what, who
whose

how, where




Penn Treebank — vi du

* 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
A
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Kho khan trong gan nhan tw
loai”?

... la xt ly nhap nhang




Cac phwong phap gan nhan
tw loal
 Dwa trén xac suat: dwa trén xac suat Ion

nhat, dwa trén mé hinh Markov an (hidden
markov model — HMM)

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

* Dwa trén luat
If <mau>
Then ... <gan nhan thé tw loai>
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Cac cach tiép can
« Str dung HMM : “S( dung tat ca théng tin da
co va doan’

* Dwa trén chuyen doi: “Doan trwdc, sau do co
thé thay d6i”

=> C6 thé dwa trén rang budc ngir phap dé
loai triv nhirng kha nang sai”
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Gan nhan dwa trén xac suat

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

Cach thwc hién:

* Hidden Markov model (HMM):
Chon thé tt loai lam t6i da xac suat:
P(tr|tr loai)eP(ttr loai| n tr loai phia truwdc)

[ 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
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Vi du -HMMs

I/_\P[MMI]/A \P{Eglwzl/i \P[x_;lx;)/}—u\?{wglu}/}g \
{S':NN/E\VB{/ /QN/

P(sIxy) i/P[HZ] 1/?[?’?*3] lj’“xﬂ lP{FI}'iS}'

) - / ar\ re\ é N\
U O \E / \ES / es j

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

 Cong thurec Bigram HMM: chon t;cho w; co nhiéu
kha nang nhat khi biét t_, va w; :

t=argmax P(t | t.,, wy) (1)
- Gia thiet don gian h6a HMM: van dé gan nhan

c6 thé gidi quyét bang cach dwa trén cac t va
thé twr loai bén canh né

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

A

xs chudithé ©  xstir thudng xudt hién véi thé tj
(cac the 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

« Khéng thé danh gia bang cach chi dém tw trong tap ng
liéu (va chuan hoéa)

« Mudn 1 ddng ti theo sau TO nhiéu hon 1 danh tw (to
race, to walk). Nhwng 1 danh t cling c6 thé theo sau TO
(run to school)
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Gia sl chung ta c6 tat ca cac tw loai triy
tw race

 Chi nhin vao tr ding trueée(bigram):
to/TO race/??? NN or VB?
the/DT race/??7?

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

« Chon thé co xac suat I&n hon gilr \23 suat
P(VB|TO)P(race|VB) hoac P(NN|TO)P(race|NN)

- xac suat cha 1 tir la race khi biét tir loai la VB.




Tinh xac suat

Xét P(VB|TO) va P(NN|TO)

« Tw tap nglr lieu Brown
P(NN|TO)= .021
P(VB|TO)= .340

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

« P(VB|TO)P(race|vB) =0.00001
* P(NN|TO) P(race|NN) = 0.000007

> race can phéila déng ttr néu di sau “TO”
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Bal tap t;= argmax; P(; | ti;)P(w; | ;)
* | know that blocks the sun.

« He always books the violin concert tickets early.

* He says that book is interesting.

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.

!HF“IQKG—V\V/'/\?@?’ mofWﬁlfub THON|3</NN blocks/VBZ the/DT sun/NN s




M hinh day du

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

- Cho xau tlr W, can tinh chudi tr loai c6 xac suat Ion
nhat
T=t,,t,,..., t, hoac,

T =argmax P(T |W)

Ter (nguyén ly Bayes)
_ PI)PWw|T)
= arg max

Ter P(W)

=argmax P(D)PW |T)

Ter

I' =n|-- VIEN CONG NGHE THONG TIN VA TRUYEN THONG
—wil | 20



