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Vi du

e Au sortir de la saison 97/98 et surtout au
debut de cette saison 98/99...

» With leaving season 97/98 and especially at
the beginning of this season 98/99...

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Cac van dé

1. X ly sy gidng va khac nhau gitra cac ngén
nglr
« Hinh vij; # s6 am tiét/tw:
- Ngén ngir don &m tiét ( tiéng Viét, Trung Qudc) — 1
tieng/tur

«  Ngbén ngir da &m tiét (Siberian Yupik), 1 tlr = ca 1 cau

«  Mdcrc d6 phan chia am tiét

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Cac van d¢

2. Cu phap: trat tu tu trong cau
To Yukio; Yukio ne

Tiéng Anh — tiéng Viét:
*  The (affix1) red (aftix2) flag (head)
+  Ld co (head) do (affix2) dy (affix1)

3. Cac nét rieng bict

English brother Vietnamese anh
em
English wall German wand (inside)
mauer(outside)
German berg English hill
mountain

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Khong gian khai niém

Khoang trong tu vung: tiéng Nhat khong c¢d tu nao nghia privacy;
=1 ti€éng Anh khong co tu ung vdi yakoko (long hi€u thao)

‘.—_—_nlc-r VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Ba khoi chinh trong dich may

ngon ngily . .
nguon S—> f)leu . = ?!Ch .. ——= ngodn ngit dich
ngon nglr ngon ngir T

thong tin anh xa
ngdn ngit nguon -
dich

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Hiéu ngdn ngly

1. Nhap nhang t& vung:
English: book - Spanish libro, reservar
— S dung théng tin cu phap

2. Nhap nhang cu phap:
| saw the guy on the hill with the telescope

3. Nhap nhang ngir nghia:
« E: While driving, John swerved & hit a tree

John’s car

« S: Minetras que John estaba manejando, se desvio y
golpeop con un arbo

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Cac phuong phap dich may

4 Cao _ |
@ Si€u ngon nglr siéu ngon nglr
muc trieu 1 o
twong @F - — — - = dich chuyén doi
a 1
S dich tryee tiép
a=aes)

g = f{a(s)); f—ham chuyén doi
t=g(f(a(s)))

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




So do chuyén doi

. transfer / h
{ source | anguage : { larget language
. parse tree : . parse tree
Y
", & | S I
e I M, -
u_l.r;,_.._u- I '|—-|_r1"_|.-al-|
\
parsing / : \generatfﬂn
o e e i e e s I i b Bl 8 P o S e e g
“source language words’ : ¢ mrget language words
ey ol [T P—_ T I L L ——— L ea”
|
noun phrase \lf houn phrase

AN

adjective noun noun adjective
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Luat chuyén doi

English to French:

l. NP — Adjective; Noun;
=
NP — Nouns Adjective,

Japanese to English:
2. Existential-There-Sentence — There; Verb> NP3 Postnominaly
—
Sentence — (NP — NP; Relative-Clausey ) Verbs
NP — NP, Relative Clause»
—%,
NP — Relative-Clause, NP

s

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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So do chuyén doi

Interlingua

mferpretm/ \generatrﬂn

_~*‘ : transfer_ |
{ source language * i target anguage
i parse tree ; i parse (ree
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parsing generation

Source language wurds {_target language words ;
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Céch tiép can siéu ngdn ngi: str dung nghia

« Chuyén dbdi: cac luat chuyén dbi tir ngdn ng nay

sang ngoén nglr khac
« Poi twong/sy kién (ontology)

event  gardening

man
agent number

definiteness

aspect progressive

tense  past

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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ya
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Dich may thong ké
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Cac kiéu dich may

4 Cao
muc do
trou tuong

® Sléu ngdn ngur

} chuyén dbi
----- cu phap

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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y twong

« Coi viéc dich nhw bai toan kénh cé nhiéu

Input (Nguodn) “Noisy” Output (dich)
‘| The channel )
E: English words... (adds “noise”) F: Les mots Angiais...

« M6 hinh dich:  P(E|F) = P(F|E) P(E) / P(F)
« Khéi phuc lai E khi biét F:
Sau khi don gian héa (P(F) khéng dbi):

argmaxg P(E|F) = argmaxg P(F|E) P(E)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Dich may thong ké

French/English
Bilingual Text

Statlstlcal Analysis Statistical Analysis
French —rm—r Broken —m—r English
English
Translation Language
Model P(F|E) Model P(E)
'......A h"“

Decoding Algorithm
argmax P(E) P(F|E)
E

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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CAac yéu to

« M6 hinh ngén ngl - Language Model (LM): xac suat thay 1
cau tiéng Anh (E) (xac suat tién nghiém):
P(E)
« M6 hinh dich - Translation Model (TM): cau dich trong tiéng
Phap (F) khi c6 cau tiéng Anh:
P(FIE)
» Tha tyc tim kiem:
« Cho F, tim E t6t nhat st» dung mé hinh ngén nglr LM va
mo hinh dich TM.
« Van dé: thiéu di ligu! ,
« Ta khong thé tao tw dién cau E <—>,F ‘
~» Tham thi binh thwong ta khdng thay 1 cau lap lai 2 Ian

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Y twéng gidong hang

« M6 hinh dich TM khéng quan tadm dén chudi dung céc tir tiéng
Anh
« S dung cach tiép can gan nhan:
. 1t tiéng Anh(“tag”) ~ 1 tir tiéng Phéap (“word”)
— khéng thwe té: tham chi so tir trong 2 cau khéng bang
nhau
— st dung “gidong hang”.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Y twéng gidng hang

» C4c tap ngl liéu st dung gia thiét:

« Dtrliéu song song (dich E < F)

» Gidng hang cau
 Phat hién cau
« Gidng hang cau

» Giong hang tw
« Tachtw
« Giong hang ti (v&i 1 sb rang budc)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Giong hang cau

The old man is
happy. He has
fished many times.

His wife talks to

nim. The fish are

jumping. The
sharks await.

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG

El viejo esta feliz

porque ha pescado
muchos veces. Su

mujer habla con él.

Los tiburones
esperan.

20



Gidng hang cau

1. The old man is 1. El viejo esta feliz
happy. porque ha pescado

2. He has fished many muchos veces.
times. 2. Su mujer habla

3. His wife talks to him. con él.

4. The fish are jumping. 3. Los tiburones

5. The sharks await. esperan.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Giong hang cau

1. The old man is 1. El viejo esta feliz
happy. ; porgue ha pescado
2. He has fished many muchos veces.
times. / 2. Su mujer habla con
3. His wife talks to him. el
3. Los tiburones

4. The fish are Jumplng/ esperan.
5. The sharks await.

Kho khan:
& Sy lién quan chéo: trat tu’ cau thay doi khi dich

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Phat hién bién cua cau
« S dung luat, danh sach liét ké:
« Dau két thuc cau:

 DAu ngéat doan (néu dwoc danh dau)

« 1sdkytu:?,!,;

« Van dé: dau chadm *’
« Két thuc cau (... left yesterday. He was heading to...)
« Dé&u cham thap phan: 3.6 (three-point-six)
« Déau cham hang nghin: 3.200
. Viét tat: cf., e.g., Calif., Mt., Mr.
« Vanvan: ...
« 16 ngdn ngi¥: 2nd ~ 2.
Ky hiéu dau: A. B. Smith

 Phwong phap thong ké: vd Maximum Entropy

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Gidng hang cau
» Van dé vai phat hién bién cda cau:
E: | | | | || |
|

F: | L | | |

I I I I I I
. Dau ra mong de¢i: Cac phan manh vai cung sO lwong

manh lién tiép nhau.
« Giong hang:

24




Cac phwong phap giong hang

» Nhiéu phwong phap (xac suat hodc khéng)
« Dua trén do dai ky tw
 Duva trén do dai tw
. “cling goc” (st dung nghia tir)
S dung tir dién (F: prendre ~ E: make, take)
» St dung khodng cach tir (d0 twong tw): tén, so, tlr vay muon, tir
g6c Latin
. Két qua tot nhat:
« Thodng k&, dwa trén tlr hodc dua trén ky tw

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Gidng hang dwa trén d6 dal

» Binh nghta bai toan nhw viéc tinh xac suat:
argmax, P(A|E,F) = argmax, P(A,E,F) (E,F c0 dinh)

 Dinh nghia 1 “bead™ _—“bead” (2:2)

A

. Lay xap xi:
P(A’E!F) = 1_Ii=1..n|:)(Bi)’ \
Trong do B; la 1 bead; P(B;) khong phu thuéc vao phan con
lai cua E,F.

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Nhiém vu giong hang

Pinh nghia:
» Cho P(AE,F)=T1_, ,P(B)),

tim cach chia (E,F) thanh n bead B,_; ,,,
toi da xac suat P(A,E,F) trén tap luyén.

* B, = .4, VOIi p:q € {0:1,1:0,1:1,1:2,2:1,2:2}
mod ta phép gidng hang

sao cho

* Pref(i,j) — xac suat cta cach giéng hang tot nhat tw
diém dau cho dén (i,j)

!.....‘ SO|CT VEN CONG NGHE THONG TIN VA TRUYEN THONG
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Pinh nghta dé qui

« Khoi tao: Pref(0,0) = 1.

 Pref(i,j) = max (
Pref(i,j-1) P(o.1ay), Pref(i-1,j) P(4.004), Pref(i-1,j-1) P(4.10y),
Pref(i-1,J-2) P(y.004), Pref(i-2,j-1) P(5.40u), Pref(i-2,j-2) P(;.504) )

. E: || ! | |
: | 1 | - —

J

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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X4ac suat ciia 1 Bead

* Dinh nghia P(,.,04):

« kdécap den ‘bead” ké tiép, véi cac doan clia cau p va q,
do dai I, va

« S& dung phan bd chuan cho cac dd dai khac nhau:
I:)(p:qOLk) = P(S(lk,e’lk,f’uisz)’p:q) = P(S(Ik,e’Ik,f’HaGZ))P(p:q)
5(|k e kf’u G?) = (ka Hlk e)/\/lke 2

- Danh gia P(p:q) tir tap di¥ liéu nho, hoac doan va danh
gia lai sau khi giong hang

T c6 thé dwoc dung nhw dau hiéu tot hon dé dinh
nghia P(,.,o)-

!.....‘ SOJCT VN CONG NGHE THONG TIN VA TRUYEN THONG
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Giong hang tw - Mirc dé

Japan sha

Ken by two new quakes\

Le Japon secoué par deux noveaux seismes

N

Extra word appears in French: “spurious” word

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Giong hang tw - Kho hon

/ “Zero fertility” word: not translated

And, ez programg hasy implementeds
programme; &tdy applications

/

One word translated as several words
L‘ SG'CT VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Giong hang tw - Kho hon

The balance was the territory of the aboriginal people

WL

Le reste appartenait aux autochtones

\

Several words translated as one

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

32



Giong hang tw - Kho

They PooT2 don’ts havey anys MONEYs

L T N

\
|

| N

Les, pauvres; sonts demunisy

Many to many

* Aline group linking a minimal subset of words Is called
a ‘cept’ in the IBM work

o :’hlé—- VIEN CONG NGHE THONG TIN VA TRUYEN THONG
-l Yl




Giong hang tw - Ma hoa

0O 1 2 3 4 5 6
* €, And the program has been implemented

. f0 Le/ogra4/e a e’e/nzer%&n

34 5 06

. Gan thong tin tuyén tinh:

« fy(1) Le(2) programme(3) a(4) éte(5) mis(6) en(6)
application(6)

* €, And(0) the(1) program(2) has(3) been(4)
implemented(5,6,7)

m.....‘ SOICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Hoc viéc giéng hang tr str dung EM

... lamaison ... la maison bleue ... la fleur ...

... the house ... the blue house ... the flower ...

4

... lamaison ... la maison bleue ... la fleur ...

VI Vel X

... the house ... the blue house ... the flower ...

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Hoc viéc gidong hang tir sty dung
EM

. la maison ... la maison bleue ... la fleur .

V1 4

. the house . the blue house ... the tflower ...

4

. la maison ... la maison bleue ... la fleur ...

Ll b1

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

. the house ... the blue house ... the flower ...
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Hoc viéc gidng hang twr str dung
EM

... la maison ... la maison bleue ... la fleur ...

l ] | X |1

... the house ... the blue house ... the tflower ...

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac thanh phan cia md hinh dich

- Gia thiét
* Viéc dich cac di¥ lieu déc lap v&i nhau
« 1 tr titng Anh — n ti tiéng Phép
« 1 tlr tiéng Phap - (0-1) tir tiéng Anh

[

P(fle)=%z Ly HP(f e, )

a A=0

. lj -tw jtrong f;
* a; - Vi tri trong e dwgc giong hang voi f,
. e ; -t trong e duoc giong hang voi f
. Z Ia hang s6 chuan hoa
J- ~O tlr j trong cau tiéng Phap dwoc giong hang véi mot
tw rong (khong dich sang)
-I =do dai cua

"'""' VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Vi du

» P(Jean aime Marie| John loves Mary)

* Giong hang(Jean, John), (aime, loves), (Marie,
Mary), ta co 3 xac suat

P(Jean|John) x P(aime|loves) xP(Marie|Mary)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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G1al ma e =argmax, P(e| f)
P(e)P(f | e)
P(f)
=argmax, P(e)P(f |e)

= argmax,

Van dé: khong gian tim ki€ém vo han
Meo:

« tim kiém dung ngin xép: xdy dung dan, luu trong stack cac phan da
dich

* sur dung mot SO do do vé do phu hop, vd., chamber/house, (nhung co6
thé di sai duong néu 1 tir thudng xuat hlen vo1 tir khac, nhu
commune/house, vi c6 Chambre de Communes (ha ngh1 Vién)

8 ‘:nICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG
L] - Yl
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Hoc mo hinh dich

% Ta mudn danh gid xac suat dich p(f|e) tir tap dir
liéu song nglr

& ... nhung khong c6 théng tin vé giong hang

& Bai toan con ga qua trirng

= néu ta co gidong hang --> ¢ thé danh gid cac tham s6 cdia md hinh
= néu ta cd cac tham s ca md hinh --> ¢4 thé danh gid gidng hang

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Thuat toan EM
@ Dt liéu khong day du

= NEu cé dit liéu day du --> ¢4 thé danh gid mé hinh
2 NEéu cd mo hinh --> c6 thé 13p 16 héng cta di liéu
1 .
w EM:
m khéitao cac tham s cdia mé hinh
m  gan xac suat cho phan di liéu thiéu

m  ddanh giad cac tham s6 cia mo hinh tir phan dit liéu dd

@ Lap lai qua trinh

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Thuat toan EM

Expectation-Step: ap dung mo hinh vao dir liéu

thi€u thong tin vé mot phan cda dit liéu (giong hang)
str dung mo hinh, gan xac suat véi 1 gid tri nao do

Maximization-Step: danh gia mo hinh tw dir liéu

dung cac gia tri duwgc gan nhu gia tri dung
dém sy xuat hién cta cac tham sé trong md hinh (vdi trong sé la xac suat)
danh gid md hinh tlr phép dém

> Lap dén khi hoi tu

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Thuat toan EM

Expectation-step

* Khoi tao gia tr1 P(wjw,) ngau nhién

e Tinh s6 1an tim thay W, trong tiéng Phéap khi c6 w, trong tiéng Anh
Zw,ow, T )3 P(w,|w,)

Maximization-step (e, f)s.t.w,=e,w,=f

« Panh gia lai xac suat dich P tir gia tri z trén'

P(Wf |We) Wf,

Doz,

tong dugc tinh trén tat ca cac tir tiéng Phap v

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Thuat toan giong hang tw

Khéi tao véi tap nglr liéu giong hang cau.
Cho (E,F) la 1 cap cau (la 1 bead).
1. Khé&i tao ngau nhién p(fle), feF, e<cE.
2. Dém trén tap ngi liéu:

c(f,e) = Zg Fyece ek P(fl€)

v&i v cdp giéng hang (E,F), kiém tra xem e co trong E va f
c6 trong F khong. Néu dung, bd sung p(fle).

3. Danh gia lai:
p(tle) = c(t.e)/c(e) [c(e) = X c(f.e)]
4. Lap dén khi p(fle) thay dai it.

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cach giéng hang tot nhat

V&i moi cap (E,F), tim

A = argmax, P(A|F,E) = argmax, P(F,A|E)/P(F)
= argmax, P(F,A|E)
= argmaxp (e / (I+1)" Iy p(fj|eaj))
= argmaxpy Hj=1..mp(fj|eaj)

» S dung thuat toan 1ap trinh déng theo kiéu
Viterbi.

* Tinh lai p(fle)

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Panh gia
Panh gia dwa trén tap ngr lieu Hansard:
« 48% cau tiéng Phap dwoc dich dung
e 2 loai l6i:
 Dich sai nghia:

* Permettez que je donne un example a chambre

* Let me give an example in the House (incorrect decoding)
* (Let me give the House an example)

 Dich sai ngl* phap:
* Vous avez besoin de toute I'aide disponsible

* You need all of the benefits available (ungrammatical
decoding)

* (You need all the help you can get)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Ly do

- Hién twong méo: tir tieng Anh & dau cau duoc
giong hang voi tlr tiéng Phap & cudbi cau — hién
twong nay giam xac suat giong hang

* Hién twong sinh (fertility): sy twong wng gitra tw
tiéng Anh va tiéng Phap (1-to-1, 1-to-2, 1-to-0, ...),

* Vd, fertility(farmers) trong tap ng liéu = 2, vi
tr nay khi dich sang tiéng Anh thwong gom 2
twr : les argiculteurs

* Togo — aller

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Ly do

- Cac gia thiét doc 1ap: cac cau ngan dwoc wu tién hon
vi ¢0 it xac suat hon (khi nhan)

= nhan két qua voi 1 hang sb ti Ié thuan véi do dai
cau
» Phu thudc di¥ liéu luyén: 1 thay déi nhd trong dir lieu

luyén gay ra thay dbi I&n trong cac gia tri wéc lwong
tham so

Vd, P(le|the) thay dbi tr 0.610 xubng 0.497

» Tinh hiéu qua. Bd cac cau > 30 ti, vi lam khdng gian
tim kiém tang theo cap s6 mi

e Thiéu tri thtrc ngdn ng

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Thiéu tri thirc ngdn ngly

» Khéng lwu thdng tin vé cac ngr: vi du khdng
giong hang duoc “to go” va “aller”

* Khéng c6 rang budc cuc bo:
Eg, is she a mathematician
« Am vi. Cac tir tao b&i cac am vi khac nhau dwoc
col la cac ky hiéu riéeng biét
* D{r lieu thwa. Cac danh gia cho cac tw it gap
khong chinh xac

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Open sources

 GIZA++: cOng cu dich may thong ké dé huan
luyén mo hinh IBM 1-5 cho giong hang tw

« MOSES: cong cu dich may thong ké

» Moses c0 2 kiéu dich: phrase-based va tree-
based

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Vi du

 Cudc_song dep
» Beautiful life

» cubc_soOng cua toi
* my life

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Dich may str dung cu phap

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG



Tai sao dung cu phap

« Can thdng tin nglr phap

« Can cac rang budc khi sap lai cau

« Khi chén céac tlr chrc ndng vao cau, can dat &
v| tri chinh xac

» Khi dich ttr can st dung tlr c6 cung tw loai voi
no

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Yamada and Knight (2001):
Ly do can cu phap

 He adores listening to music.
| |

R G V. D N I s

Kare ha ongaku wo kiku no ga daisuki desu

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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MO hinh dwa trén cu phap

Cay cu phap Cau

(tieng Anh) (tiéng Nhat) -

MO hinh dich

» Tién xt& ly cau tiéng Anh bang bd PTCP
 Thue hién cac phép tinh xac suat trén cay cu
phap
e Sap lai trat tw cac nut
« Chén nut méi vao
 Dichcactr ¢ la

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cay cu phap (Anh) - cau (Nhat)

Parse Tree(E)
VB VB
___f"fﬁ«____"-——_____
VB1
| “lﬂ Y Reorder PTF /va |
—_— he TO VB  adoes
he  adores B TO |
‘f s /\\\m ketening
listering TO  MN "N |

Bk rse ©
Insert

/TE T
h Translate F[Efi JH’E-E’,E
he ha /& VE ga |\ —*  Lare ha - I\
’\ adores  desu [\ dalsuk| dezu

.-.-._.E_,: m- listaning o quw vm kiku e

Take Laavey
Sentence(l)

Kare ha ongaku we kiku no ga daisuki desu
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1. Sap lai trat ty

\'Hl

— . :_‘-'. HH ‘TU"' ||E'[EI'III"I';;|

IS T

P(PRP VB1 VB2— PRPVB2VB1) = 0.723
P(VBTO —TOVB) = 0.749
P{TONN— NN TO ) = 0.893
Pac trwng diéu kién = day cac nhan con

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Bang tham so: sap lai

Trat tw goc S&p lai P(Sap lai| Trat tw goc)
PEP VE1l VEZ2 PEP VBl VEZ 0,074
PREP VEZ VE1 0.723
VBl PRE VB2 | 0.061
VBl VEZ FPRF 0,037
VBZ PEF VE1 0,083
VBZ VE1 FPRF 0,021
VB TO VE TO 0,107
TO VB 0.8%3
TO NN TO NN 0.251
NN TO 0.745

E“"I_I-I=U'L I VIR s BN BN T BRI (IR
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VB
T
PRP VB2 VB
‘\ /\\qﬂ E-ljli!-l'&'_- desd
he  ha o ¥B - P(none|TOP-VB) = 0.735
VN A |
e i
" o listeneg :
| | P(right|VB-PRP)* P(ha) = 0.652 * 0,219
MLk o

P(right|VB-VB) * P (ga) = 0.252 * 0.062
P{none|TO-TO) = 0.900

Pac trwng diéu kién = nhan cha & nhan nut (vi tri) & none (1a tw)
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Bang tham so: chén

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Farent label | TOF VR VB T TC T
nods lewvel VE VB TC TG HH HH
F (none) 0.735 n.627 n.:44 0.700 0.900 0.800
F (1=ft) 0. 004 0.0sl 0. 004 G.0320 g.003 0.0%6
F (right] n.2z0 0.252 0.652 0.261 o.oav n.lo4

W P (ineert-w)

ha 0.219

Ca J.131

wo 0.099

no 0.004

ni 0.080

ta 0.073

ga 0.062

desu |0.0007
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B
_——__d_____F__ III' __________——_
TR R
I} s TO ®  aa adores desu
N/\TE} listening no ‘
kare daisuki
music  to P (he—— kare) = 0.952
kiku P {music —ongaku) =0.200
P{to— wo ) =0,038
ongakly  wo P {listening —kiku ) = 0.333

P (adore —daisuki) = 1.000
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Bang tham so: Dich

E adoresz he listening muaic to

J daisukl 1.000 kare 0.952 |kiku 0.2322 |ongaku 0.9%900 [ ni 0.216
HULL 0.016 Jkii ©.333 |naru Q.104 NULL 0.204
nani o0.008 Jmi  0.323232 to 0.122
da 0. 003 o 0.044%
ahli 0.002 WO 0.038

Ghi chu: Dich thanh NULL - xda

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tht nghiém

* D lieu luyén: 2000 cap cau J-E
» J: tach tr str dung Chasen

* E: PTCP str dung bd PTCP Collins
* Luyén trén 40000 cau tw Treebank, do cx ~90%

* E: tlr cay cu phap, xac dinh trat tw tir va
chuyén doi (SVO <-> SOV)

* Luyén st dung EM: 20 vong lap

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Két qua

Piém trung binh  #cau
Y/K model 0.582 10
IBM model 5 0.431 0

- Diém trung binh dwoec tinh trén 3 ngwdi véi 50 cau
« 0k(1.0), khdng chac (0.5), sai (0.0)
 chi tinh d6 chinh xac
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Két qua: gidng hang 1
Syntax-based Model

He adores listening to music

m T B M D N RFx T

k.are ongakL W kL %] ga cas ki desu

IBM Model 3
He adores listening to music

A YR

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Két qua: gidng hang 2

Syntax-based model
He aimed a revolver at m




M6t s6 ma ngudn mo

« Xem http://fosmt.org/
* Moses
» Giza++

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Mot so hé thong dich may trén
Internet

* http://www.google.com/language tools?hl=en
* http://www.systransoft.com/index.nhtml
* http://babelfish.altavista.digital.com/
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La journée de mardi a été riche en poissons de tout genre, The day Tuesday was rich in fish of all kinds,

modele hybride, "5 3 20% plus dconomigue”, G T N )

Dans la categarie palitique, Hillary fend 'armure et propose, au vu des récentes In the political category, Hillary fend armor and offers, given the recent perfor

Thus "the Americans know that if the phone rings at 3 o'clock in the marning
will have a president ready to play bowling from the first day.”

démocrate. Ainsi "les américains sauront que si le téléphone sonne a 3 heures du
tnatin, ils aurant un président prét a jouer au bowling dés le premier jour”,

Dans la categorie sport, c'est Chabal qui a fait les frais de 'humour du jour. Les In the sport category is Chabal who has bome the brunt of humour of the da

Fatriots, for a contract of 15 million dollars for 3 years. It is still awaiting
confirmation fram the man who raised the crowds in New fealand.

Patriots, pour un contrat de 15 millions de dollars pour 3 ans. On attend toujours |a
canfirmation de I'hamme qui souléve les foules en Nouvelle-Zélande.

serait apparenta a un certain... Bill O'Reilly. "My cousin Billy". La, c'est gros quand would be akin to 3 certain... Bill OReilly. "My cousin Billy." There is still bi

mérme |

Thank you for your imagination, anyweay,

On the part of a wisitor blocked in front of his screen all day, the fault of curs
digestive disorders. ..

Merci pour cette imagination débordante, en tout cas.

De la part d'un internaute blogue devant son écran toute la journee, la faute a de
maudits troubles digestifs...

Some anecdotes crispy, you who you are delivered to your warkplace on Tu
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« Centaines tuées » en Cote d'Ivoire AFFAIRES DE SPOF

Au moins 800 personnes ont été tuges dans |la ville ocodentale
de la Cote d'Ivoire de Duekoue cette semaine, le Comité
International de la Croix Rouge dit,
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