(Natural Language Processing)

Xt ly ngoén ngir tw nhién

Muc dich mén hoc

e Hiéu cac nguyén tac co ban va cac cach tiép can trong XLNNTN
e Hoc céc ky thuat va cong cy c6 thé dung dé phat trién cac hé thong
hiéu van ban hodc néi chuyén véi con ngudi

e Thu dwoc mot sb y twdng vé cac van d& mé trong XLNN

Tai liéu tham khao
e Christopher Manning and Hinrich Schiitze. 1999. Foundations of
Statistical Natural Language Processing. The MIT Press.

e Dan Jurafsky and James Martin. 2000. Speech and Language
Processing. PrenticeHall.

e James Allen. 1994. Natural Language Understanding. The
Benjamins/Cummings Publishing Company Inc.

( X X J
0000
Lé Thanh Hwong 'Y XX
B& mdén Hé thong Thong tin [ XX
Vién CNTT &TT — Trwdng DPHBKHN ( X J
Email: huonglt-fit@mail.hut.edu.vn o
1
(X X )
A : eecs
Théng tin chung
:.
e Danh gia

o Gilra ky: 30%
Piém danh:10%
Bong gop trong gio hoc:10%
BTL: 10%
Cubi ky: thi viét 70%
Diéu kién dwoc thi cubi ky:
Véng mét it hon 30% sé 1an diém danh
Co tht ca cac loai diém gitra ky
o Baitap lon:
o Viét tidu luan hodc cai dat chwong trinh theo nhém (<= 4sv)
o Bao vé két qua trong 2 tudn cubi ctia hoc ky
Website:
http://is.hut.edu.vn/~huonglt/UNLP
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Xt Iy NNTN la gi? :

Am thanh — » Ynghia
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Xt ly NNTN = chuyén déi am
thanh thanh ngir nghia

NNTN la trung tdm cua tri tué con nguoi

Xt Iy NNTN la gi? it

What we 58Y to dogs what they hesr

b Had
A b lin i b A

st ~
J.JL’M L_Nhr&

e Muc dich: hiéu dwoc nhiéu ngdn ngiv
e Khong chi don gian la x& ly xau hodc so khép tir khoa

ELIZA 3

e http://en.wikipedia.org/wiki/ELIZA

e http://www.cs.bham.ac.uk/research/projects/c
ogaff/eliza/

CuuDuongThanCong.com

eses
Noéi chuyén véi Eliza :
E: how are you today?
: not so good

: why do you say not so good?

. i suffer from allergies?

: that’s interesting

;i come out in spots

:i'm not sure i know what you’re talking about
: spots on my face

: your face

: that’s right

. is it really that right?

e o 06 06 0 0 0 0 0 o o
mIMmMmIMmMIMmMIMZT
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Z
o

chuyén véi Eliza

1 you'’re a program, aren’t you?

: does it please you to believe i am a program, am not i?
: it sure does

i see

yup

a while back you talk about your face

what about your face?

: what is it you really want to know?

: are you my kind of girl?

: perhaps in your fantasies i am your kind of girl
: in my fantasies you are blonde

e 6 o o o o o o o o o
ImMImMIMIMIMGZI

Tai sao nghién ctru XLNNTN

e Nghién clru cach con ngudi xac dinh tw

e Nghién ctru cach con ngu&i phan tich cau

e Nghién ctru cach con nguwoi hoc mot ngén
ng

e Nghién clru cach ngdn ngi tién hda

CuuDuongThanCong.com

(XX )
[ XX X
o000
" NP 32

Noi chuyén véi Eliza :

e E: what makes you think i am blonde?

e H:idon’'t know

e E: don't you really know?

e H:no

e E: are you saying no just to be negative?

e H:no

e E: you are being a bit negative

e H: noi'mnot

e E: how long have you been not?
o000
[ XX X
[ X XX
1

Cac chu dé trong XLNNTN

e Murc phan tich: cu phap, ngl¥ nghia, dién ngén, thuc
ching, ...

¢ Cac bai toan con: gan nhan t loai, PTCP, phan giai
nhap nhang ttr, phant ich cau tric dién ngén, ...

e Thuat toan va phwong phap: dwa trén tap ngl liéu,
dwa trén tri thire, ...

e Cac trng dung: trich rit théng tin, phan héi théng tin,
dich may, hoi dap, hiéu ngén ng tw nhién, ...

https://fb.com/tailieudientucntt
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Cac murc phan tich

e Morphology (hinh thai hoc): cach tir dwgc xay dwng,
cac tién t6 va hau to cua twr

e Syntax (cu phap): mdi lién hé vé cAu tric ngl¥ phap
gitra cac tr va ngv

e Semantics (nglr nghia): nghia cla tw, cum tlr, va
cach dién dat

e Discourse (dién ngén): quan hé gitra cac y hodc cac
cau

e Pragmatic (thwc chirng): muc dich phat ngén, cach
st dung ngdn ng( trong giao tiép

e World Knowledge (tri thirc thé gi&i): cac tri thirc vé
thé gidi, cac tri thi'c ngam

13

Hinh thai hoc

Tiéng Anh: ngdn ngi¥ bién hinh, da am tiét
e kick, kicks, kicked, kicking

e sit, sits, sat, sitting
e murder, murders

‘v: nhoi nhét; n: nhirng cai da an, hém ndi

Nhwng khéhg phéé x6a dudi.

e gorge, gorgeous—

e arm,arm

Tiéng Viét: ngon ngi khong bién hinh, don am tiét > can tach tw

Tach tw

e M6t cau c6 thé cé n kha nang tach ti, nhwng chi 1
trong chung la dung

e Giai phap don gian: 1ay chudi am tiét dai nhat bat
dAu tir vi tri hién tai va c6 trong tir dién tir

e Van dé: chdng chéo tir
e Hoc sinh | hoc sinh | hoc.
e Hoc sinh | hoc | sinh hoc.

& Liét ké t4t ca cac kha nang c6 thé va thiét ké mot
giai phap dé Iwa chon cai tét nhat

Gan nhan tw loai

The boy threw a ball to the brown dog.

e The/DT boy/NN threw/VBD a/DT ball/NN to/IN
the/DT brown/JJ dog/NN./.

DT — determiner ttr chi dinh

NN — noun, danh ti, s6 it hodc sb nhiéu
VBD - verb, past tense ddng tr, qua khor

IN — preposition gidi tw

JJ — adjective tinh tw

. — d4u chdm cau

CuuDuongThanCong.com
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Gan nhan tw loai

Con ngwa da con ngwa da.
e Con nguwa/DT da/bgT con ngwa/DT da/TT.

e Ong/PaT gia/TT di/Phd_tlr nhanh/TT
qua/trang_tur.
e Ong gia/DT di/BgT nhanh/TT qué/trang_tur.

Ngir phap: nhap nhang cau
trac (tw loai)

Time flies like an arrow.

Time // flies like an arrow.
VBZ qigi tir so sanh (IN)

Time flies // like an arrow.
NNS VBP

Ngir phap: nhap nhang cau
trac (tw loai)

Ong gia // di nhanh qua.

Ong // gia di nhanh qua.

Ngir phap: nhap nhang cau
tric (lién ket) e

S\
VP\
/ NP
NP V NP PP PP
| saw the man on the hill with a telescope.

20
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Ngir phap: nhap nhang cau tric
(lién két)
s

\

VP
/ NP
NP V NP PP PP
I saw the man on the hill with a telescope.

Ngi¥ phap: nhap nhang cau tric
(lién két)

s
VP
NPV NP PP PP

I saw the man on the hill with a telescope.

22

Nhwng ngir phap khéng noi
lén nhiéu diéu...

e Colorless green ideas sleep furiously.
[Chomsky]

e fire match arson hotel
e plastic cat food can cover

Ngir nghia: nhap nhang mirc
tr vieng

e | walked to the bank ...
of the river.
to get money.

e The bug in the room ...
was planted by spies.
flew out the window.

e | work for John Hancock ...
and he is a good boss.
which is a good company.

24
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Dién ngén: dong tham chiéu

President John F. Kennedy was assassinated.
The president was shot yesterday.

Relatives said that John was a good father.
JFK was the youngest president in history.

His family will bury him tomorrow.

Friends of the Massachusetts native will hold a
candlelight service in Mr. Kennedy’s home
town.

Thwc chirng

Ban rdt ra diéu gi tee nhiing diéu t6i noi? Ban
phan tng thé nao?

Luat hoi thoai
e Ban oi may gid roi?
e Anh dwa cho em lo mudi dwoc khong?

N6i kém theo dién ta
e TGi ca voi ban 500.000 la doi Viét Nam sé
thang.

26

Tri thirc thé gidi

Mai di &n toi. Co &y goi mon bit tét. Co &y dé lai
tién boa va vé nha.

Mai &n gi vao bira t6i?

Ai mang bira t6i dén cho Mai?
Ai lam bit tét?

Mai c6 tra tién khong?

CuuDuongThanCong.com

(X )
. ’ A ~ ~ ’ « K oo
Tri thire vé ngdn nglr: Chuang ta biet | s2::
N A ~ N 4
gi vé cau nay? :
e Cac tlr phai xuét hién theo mét trinh tw nhat dinh:
a. Cho kem an. b. Ché an kem
e Cac bd phan cu thanh cau:
cho = chd ngl (subject); an kem = vi nglr (predicate)
e Ailam gi cho ai:
chu thé(chd), hanh déng(an), dbi twong(kem)

28
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Cac van de khac?
e Hai cau “Mai néi ché an kem” va “Mai phl nhan ché an
kem” khdng logic v&i nhau

e Cau va thé gioi: biét 1 cau la dung hay sai — c6 thé trong
mét vai trwdng hop cu thé né dung.

e “Tdi udng ca phé espresso sang nay, nhwng Mai thong
minh” khéng hop ly

Tri thirc 4n

1. I want to solve the problem
e | wanna solve the problem

2. | understand these students
e These students | understand
e | want these students to solve the problem

e These students | want [x] to solve the
problem
e [x]=these students %

Pac trweng cua ngén ngiv

e Mot sb co thé nhé duoc:
e Singing — Sing+ing; Bringing — bring+ing

e Duckling — ?? Duckl +ing
e Can phai biét duckl khéng phai 13 tv

e Nhuwng khong thé nhé tat ca vi qua nhiéu

CuuDuongThanCong.com

Ngoai bé nhé, ta can gi?

Sé nhiéu trong tiéng Anh:

e Toy+s ->toyz ; add z

e Book+s -> books ; add s

e Church+s -> churchiz ; add iz
e Box+s-> boxiz ; add iz

> Can c6 hé théng luat dé sinh/xtr ly cdc
trwrong hop nay

32
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“Phan tich” = gan bé ngoai v&i
cach bieu dien trong cua né

e Vi sao XLNNTN khé: What makes NLP hard:
khéng cé twong rng 1-1 véi bat ky cach biéu
dién nao.

e Ta can biét ciu trac di¥ liéu va thuat toan dé
thwe hién, mac du cé thé xay ra bung nd té
hop & bt clr cong doan x( Iy nao

Phan tich cau hoi
LSAT / (former) GRE

Sau twong diéu khdc — C, D, E, F, G, H— dwoc trién 1am trong 'cac
phong 1, 2, 3 clia mot trién 1am.
e  Tuwong C va E c6 thé khdng trong cling phong.
e Twong Dva G phia trong mét phong.
° Néu twong E va F trong cting phong thi khéng c6 twong nao khac
trong phong dé
o Coitanhét 1 twong trién 1am trong mot phong, khong co nhiéu
hon 3 twgng trong bat cir phong nao
Néu twong D dworc trién Iam trong phong 3 va cac twong E, F trong
phong 1, trong cac phat biéu dwdi day, phat biéu nao ding:
Twong C trong phong 1
Twong H trong phong 1
Twong G trong phong 2
Twong C va H trong cung phong
Twong G va F trong cung phong

moow>»

Giai quyét dong tham chiéu

u: dwoc chiéu tai chd ndo cla
?

S: ABug’s Life dwoc chiéu & rap

U: Khi nao no duoc chiéu & do?

S: N6 dwoc chiéu luc 2pm, 5pm, va 8pm. o
U: T6i mudn 1 , 2 cho budi chiéu dau
tién. No gia bao nhiéu?

e Cac ngudn tri thirc:
[ ]
e Tri thtrc v& di&n ngdn (Discourse knowledge)

CuuDuongThanCong.com

Tai sao XLNNTN lai kh6?

NNTN:
« Nhap nhéng tai moi mirc
e Phtrc tap va m&
» Lién quan lap luan vé thé gici

36
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Giai phap
e Ta can cac cdng cu nao?
o Tri thtec v& ngdn nglv
o Tri thirc vé thé gici
o Cach két hop céc tri thire
e Giai phap tiém nang:
e Cac md hinh xac suét xay dung tir div liéu
P(“maison” — “house”) cao
P(“L’avocat general” — “the general avocado”) thap

Nhac lai cac bai toan trong
XLNNTN

e Vao: chudi ky tw
e Ra: cac cap (gbc twr, thé hinh thai t )
e Cac van dé:
o Két hop cac thanh phan ciu tao nén ti
o Loai hinh thai tr (tlr bién té, tlr phai sinh, tr ghép)
e Vidu: quotations ~ quote/V + -ation(der.V->N) +
NNS.

38

Phan tich cu phap

e Vao: chudi cac cap (tw/tlr loai)
e Ra: cAu tric nglr phap clia cau véi cac nat
dwoc gan nhan (tw, tir loai, vai trd nglr phap)
e Van dé:
e Quan hé gitra tl, tir loai, va cAu tric cau
o S dung nhan cu phap (Cha ngi, vi ng, bd ngi,
o)
e Viduy: Téi/DaT nhin thAy/DgT Mai/DT
> ((T6i/DaT)CN ((nhin thay/DgT) (Mai/DT)OBJ)VN)C

Ngir nghia

e Vao: cAu tric ngl phap cla cau

e Ra: c4u tric nglr nghia cta cau

e Van dé:
Quan hé gitra cac d6i twong nhw chi thé
(Subject), dbi twong (Object), tac nhan (Agent),
hau qua (Effect) va cac loai khac

((Hoc sinh/DT)CN ((hoc/BgT sinh hoc/DT)DgN)VN)C
(Hoc sinh/DT)Sbj (hoc/BgT)action (sinh hoc/DT)Obj

40
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Trich rut théng tin

October 14, 2002, 4:00 a.m. PT

For years, CEO Bill Gates
railed against the economic philosophy of open-
source software with Orwellian fervor, denouncing
its communal licensing as a "cancer" that stifled
technological innovation.

Today, Microsoft claims to "love" the open-source
concept, by which software code is made public to

TITLE

ORGANIZATION

1t and p 1t by
outside programmers Gates himself says
Microsoft will gladly disclose its crown jewels--the
coveted code behind the Windows operating
system--to select customers.

Richard Stallman

"We can be open source. We love the concept of
shared source," said Bill Veghte, a VP.
"That's a super-important shift for us in terms of
code access."

Richard Stallman, founder of the
, countered saying...

CEC

founder

a7
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in what year did John Lennon die?

Answer: 1980
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