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(8) I saw a man with a telescope.

=> | saw [a man with a telescope].
| [saw a man] with a telescope.
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= Y(BEMMRE Y =y, @)y, >0)...y,@0)...y; (i), 1<i<M

Y*=argmax P(Y | X) =arg max P{Y, X) ocargmax P(X |Y)P(Y)
Y Y P(X) Y
DL = POXY) =T, P(x | V)
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45 E BB L FN I B HI X=X, X, . X . X B 2 1 T SK 8%
RERABIREFETIY=y,Y, ...Y,... Y1
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Y
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ST MWTE T RER > i IMEL 42 R B R E
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1<j<M
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51(1) =¥ (1)P(X1 | yl(l)) 51(2) = yl(Z)P(Xl | y1(2))
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DRAY | egin | iddle [ nd | ingle
ke WGy WEPEY WERNSRT B
A~ R “FE” ERBERE ‘R R IR R

> ?ﬁJtHH(u}?ﬁJY
5 EHMMAEERY: {A,B, i}

_------
0.3

IK7A&Begin 0. 3\ \
JRZAMiddle 0.2 0.3 \o.z‘/ 0.3 .34- 0.2\0.1
IRZEnd 01 01+ 03 02 01 02 06

IRZASSingle 0.2 0.2 0.2 0.1 04 0.2 0.1

BB HIM THE KB ILM KM #FE mmd Fioirhi, KIT KH;
LR, Lab> 23



~ Part-of-Speech tagging, 1EZ5 € f) 1 H) & &

AN A EE VRO R, A e A IR I PLAR VE Y
AR, W44 A, IR A,
R
S W B 4
m SCIL VA
o FLTHE N BRI AR T
RO E AR bR S B A 5 R S R
o TG AR A R RR T T VA
~ FETHMM. CRFZ:[irTEWRE T
- I AN GE A 45 A B R P ARy E
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> WAFH)1E 718 (Dependency Parsing, DP)
w JE M E T BN RS 2 TR AR A R R AR R
o AR TR CFIBRER” . CERANT TR

JGY s HIIMT A RO Z TR TR &R

Root [EHfz 218  Fwug @ 8 NS A 2t , =¥ - 4% Bz # .3
i nh v ns ns n v wp v ns a v a n wp
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NEBSOFOEEHE, KER. SERDTFEE

B BEMESIEN, YEHITEERANRFEZE.
MR ARSI sE T IFEENERNFE. X
KINMERF RN E—MEERNESY, #Foths
SRk, BEEUE. AN SiEFSFERME TS,
{5130 -

| like Mary. = Me(l) gusta(like) Maria(Mary).

X likeY = X gustaY
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=T MM B EIEF 7% (Rule-based)

1957 XEFAHV. Yingve® (REBIFESR)
(Framework for Syntactic Translation) —3HRHH T
WiRESHBIRESERITESEA. EEFNGHES
BiES . BRNEREENSEREE, XREET
N EIERE.




ST B U] e Bl 35 77 72 (Rule-based

TR BT R 2 e P IR

(a) WiFES AIFHITIRIED

(b) MBS AFHITREBN ST
(c) MBS AFEIFEIEEIIRYEEIR
(d) X ARSI R

() IRESRICELEIRLCAYEEIR

(F) ¥EAKIEES Rk




SR ) B2 77 V25 (Rule-based)

SEFEES . There is a book on the desk.
min;Ep

There/Ad i1s/V, a/Det book/N on/P the/Det desk/N ./Puc

wF| A aERNHT ARSI o :

S

CS - i JEiE (verb phrase, VP)
N %iﬁl%@% (noun phrase, NP)

CS PP /iAl%EE (preposition, PP)
PN 22ki%17 (conjunction, 4354

fE: CC,CS)
VP NP NP
/N /T~

N\
Ad V,.Det NP Det N Puc

( L.R. Lab> 61
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LT R 1) B8 1% 7 72 (Rule-based

> FIFSIRANIGEE oo
DFERERAEE L\ Do
BT

P NP NP
N\ /N /~—

Ad V., Det N\P Det N Puc

There IS a bookn the desk

(@;‘hsr:a!"'nﬁw.) 62



SR ) B2 77 V25 (Rule-based)

< PRSI N E 2E

R FEEEIRRRINIE
AFE1

/"N
Ad/b./be D

There s

(@;‘hsam""'nﬁw.) 63



LT R 1) B8 1% 7 72 (Rule-based

> FIFSIRIMNNEEE o
AFEIEREE .
aAF4513 PN

VP NP NP

Ad V,.Det NP Det N Puc

There IS a bookon the desk

P NP VP NP Puc
~/ N\
PP CS
cs’
~g

(@’;m 64



SR ) B2 77 V25 (Rule-based)

< IR ERNRFES
13, FIAREMSERL P NP VP NP Puc

MNERBIZMER b };S//

F \CS/
™S
#a, Det, —
#book, N, §5; V, TiT ‘
#desk, N, 2T L -
#on, P, £ X |k ERFLEE—XH,

#Therebe, V. B



ST 00 7 8925 77 72 (Rule-based)

TR RN B8R ERAT ISR RN
“YRI7 ot - IMITAERE - HHKEIR
R, NIRETHEBERITET .

HAR ARG R E B AR /R (Grenoble) ML 23 8 7
it FLAT(GETA) K KIARIANER R St

1976 JIE KRR /R KF S IMEREFR F R EX
IR SERENSHERS TAU-METEO: RS
?&T‘ ISV S

(@’;‘hsn*m‘;g‘u'nsw.) 66



ST 00 7 8925 77 72 (Rule-based)

S il 1% -];Z_{ﬁ.
R 7L R RFF R SO S M, PR SESH
5EXHEHRAFEY], THYTESARSHIE

VRS F AV IR TE 5 VB A A A BRI AL B RE 1R
IFHIBERCR -

B RUN—BBEALHRE, TEER, EUWHERE,
— PR, ARTRET 78, MEABESH
= F N AL ERE ST .

(@’;m 67



|
LT Hr[E)E 5 I ENE 7 1% (Interlingua-based) :

o Jith: MINERS>FEIES > PHRER
e REFZRL: JANUS (CMU) BB A
* FESErEs
* EEBOEIRAYARIELES (Interlingua)
* BIFM&S%ERES(Target Language Generator)

E51 -
e a /3 (lflfn)
BEEN



ﬁ?tljlliﬂm = IR 7V

S -
M : FHEIESHEITAT UAFTREAKRIFES
AN, ZHEINHEEZIES ZEPERE.

9 R g AT EE B Elﬁi%ﬁﬁﬁ PL A 4
B HAR—HEZEE, PHIESEIE KRR
FIVERPE . oM IR 2 A, %lﬁ I T R M .




SET VL (0 77

> BRI EIAERESE (WASMTHI NMT)
| WERTEN

l

| EES

mizan N pms P P
}

| BFEEEX




Ttk

75 5% O GHEE )
iy J1

. RRES | . gian
. EAEP . fERi
; . MLB¥ S

- REFX

HEENSRWEXHSIR —

ASEEE + THE/E, BEUManE

(@’;m 71



Garcia and associates . the clients and the associates are enemies .

Garcia y asociados . | los clientes y los asociados son enemigos .
Carlos Garcia has three associates . the company has three groups .
Carlos Garcia tiene tres asociados. | la empresa tiene tres grupos .
his associates are not strong . 1 its groups are in Europe .
sus asociados no son fuertes . sus grupos estan en Europa .
Garcia has a company also . the modern groups sell strong pharmaceuticals .

Garcia tambien tiene una empresa.  [los grupos modernos venden medicinas fuertes .

its clients are angry . the groups do not sell zanzanne .

sus clientes estan enfadados . los grupos no venden zanzanina .

~

the associates are also angry . the small groups are not modern .

los asociados tambien estan enfadados . los grupos pequenos no son modernos .




Garcia and associates .

the clients and the associates are enemies .

L

Garcia y asociados . los clientes y los asociados son enemigos .
Carlos Garcia has three associates . the company has three groups .
Carlos Garcia tiene tres asociados . la empresa tiene tres grupos .

his associates are not strong .

sus asociados no son fuertes .

its groups are in Europe .

sus grupos estan en Europa .

Garcia has a company also .

Garcia tambien tiene una empresa .

its clients are angry .

sus clientes estan enfadados .

the modern groups sell strong pharmaceuticals .

los grupos modernos venden medicinas fuertes .

the groups do not sell zanzanmne .

los grupos no venden zanzanina .

/the associates are also angry .
7~

los asociados tambien estan enfadados.

the small groups are not modern .

/S

los grupos pequenos no son modernos .




gt SRR E

> 19904EIBMKEJPeter F. Brown £ A7EComputational
Linguistics E X BB XX “G i HLHF B F 5
%7 [Brown, 1990]; 19934EAfiI#E %I E R TR ILL
“Giit Pl RERIESE: S5 [Brown, 1993],
PR X EBEE | Gt DB e BEIR Bl .

Z: Robert Mercer
4 : Peter F. Brown
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G #FEEXRIE

¢ IR E{EERE
—EST HFEE— M RFEEMAEZR .
MEEENS—IREMAZ—MES S (BESXL
Riad, BFEFEX ERIRES). BiFREEFRLRE
UNAIRIEIREZRZIRY S, RERATTEERIT AR, XTI
RIAA, (FA—ESHEN— M OFEHB RS
I—HESPRENDFINEX, REAGREXREN
[Brown et. al, 1990],

=l e )

" RE{EIE g
T S

(@’;‘hsn*m";g‘u'nsw.) 75



Ttk

> E TS EE
BRERBESTF: S=s"=s5,---5_
BHEFERBIRESEF: T =t =tt,---t
HRIENITHI AT P(T)P(S|T)
P(S)
KfEfEP ﬁw_ T —argmax P(T)P(S|T)
BRAHT / //
EE R BiE R
(Language model, LM) ||(Translation model, TM)

P(T|S)=




Ttk

Zf982 (decod

IR

P(T)

T

—

L?I‘I-U

& = CHE o) R
® [LiTIE S REMLER P(T);
® (it EIFRBIMEZR P(S|T);
® FIRBRIME RIKIEIFXT, EP(T)XP(SIT)&wK-
‘EEE’EE%:
> I 5

er), PR R

 DUBH PR IR I -

EhFRE

P(S|T)

AT

T =argmax P(T)P(S|T)
T

R AHRIGERA) X BARgs alF

> SHINEGRSRENL




HIHESEEER P(T)
Wb F: T=t =ttt
HJFMER:  P(T) = P(t1)P(ty|ty) - P(ty|tyty - ty_4)

n-gram [a]E, NEER.
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BIEBLR p(SIT) ROITE

RE R EFEX BRES AT HNERERIES
)5 HR YR Z TR R 6S BR 2R
RIERIESEERIEIEN:

T | And, the, program; has, beens; Implemented,

S TN

S |Le;, programme, a, €€ mis; eng application,

(@’;‘hsam""'nﬁw.) 79



Ags, A

1AS,T) EAFIESHFS 5 HIRE

SHRTT ZEANMRARNES. EHRBESHTT

FKE (BRERNED N, JE%S’_J?S I EAN m
KA, T AS KEIFEZ EA 20m FA R BT R

Ro

A(S, T)| = 2™ A(S,T) € A(S,T)

] 3k 22 I 336 2 X

R RA(S, T) B R Y fi 3o

i<t
4

(alignment model) .
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R E 4 MANRERE, N-

P(S|T) = z P(S,A|T)
A

Eﬁﬂﬁgﬁ% ﬁlﬁ ﬁ? S = Sl = §18S2 """ S ﬁmjl\ﬁi‘
E *Zlnn E‘ﬁ? T = t1 = tity - 1 ﬁ|/\ﬁiiﬁj

=i

B _‘ﬁﬁ/ﬁ)ﬁ?§U%ﬂ—:\‘ﬁk
A= a;n — alaz am a] - [O, 1, ,l]

a, =i SHISE ™A EITAISEINE BY JHRIRE
iM1ZEIm, iMN1ZII

(@’;‘hsam""'nﬁw.) 81



T | And, the, program; has, beens; Implemented,

S TN

S |Le;, programme, a; &€& mis; eng application,

l=6 m=717
a, =2,a,=3,a3 =4,a4 =5,a5 =6,a, =6,a; =6
A=a7f =(2,3,4,5,6,6,6)

a=iZRNMSHISE MR BITRISEIMA B XIRIRR
iMIZIm, iMALZI

(@’;‘hsam""'nﬁw.) 82



FIEMZER P(SIT) B E
P(S|T) = z P(S, A|T)

mm) P(SAT) ?
P(S,A|T) = p(m|T) X P(A|T,m) X P(S|T,A,m)
_—7
POR IR kil 1AL BIFEIREY




P(S,A|T) = p(m|T) x P(A|T,m) x P(S|T, A, m)

=pmiD) [ [p(ajla) " 557" m,T) x p (51}, 5} m,T)
j=1

R, EXARI

IBM K)H

REEE, 7 RHFR1E IBM BFERE

d! 2. o‘;g‘u'nﬁw. )

sz2hr B, p(S, AIT) iTAB R F

.

TN REE

K

T R R
LR —M. FE ERRIE
I F R KB R 754
01, 2. 3. 4 M5,

E&—t,
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Givt il #HE

Chinese: ;tjf ;t\:l;};_r{ ﬁﬁl?\?ﬁ

Phrase Seg: e LR i 7 e

Phrase Trans: I In Beljing gave a talk
1 L

Phrase Reorder: I gave a talk In Beijing

English: I gave a talk In Beljing
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GivtHl e #HE




GivtHl e #HE




Givt il #HE

Chinese: itjf i\‘ ?}? ﬁﬁl\? i#\)/?lé
Phrase Seg: &5 £ b ey || YRR
Phrase Trans: | In Bgijing d\i/d lecture
w el
Phrase Reorder: I did lecture | | in Beijing
English: I did lecture In Beljing

OB

89



GivtHl e #HE

Chinese

EEESEMTIEATEAES S 2B rgthE s X
—-|-—frTT—*“’“‘“fJ‘~ETE’Uzmc-

English

Yesterday, U.S. President George W. Bush at the White
House with Israell Prime Minister Anel Sharon on the
situation in the Middle East held a one-hour talks.

QR R G HTCREN T

SE, CCL-2016



IscHR VS, ANt E
°%£&%:%¢hi&1mﬁﬁ




ISEE R vS, A iR
cihboth R: MA LM 4. EL ik %o




T 2B IE> MLV 2 81E
S&ﬁ%%aﬁ&cﬁﬁﬁﬁﬁ&a%ﬁ&

B RE
\ N
-g:l:@ ® j:ﬁlil - 0.48 0.42
[O.46] [o 51] ~ 1
0.26 0.21
. o
7 o B8
o X o FHf
S% B
"o BE e &
o FEX o’ #H

(R, B2 B S LR ] 03



AR #HIE

Chinese: ﬁa  dbR s :H_iﬂ:

BN &7

R 2%

English: | gave a talk in Beijing
94



AR #HIE

Chinese: % o db W[T 34k

English: | gave a talk in Beijing




ML SR #E

Google

Translate
Chinese English Spanish Detectlanguage ~ ".;
X

EEEHRMHRERESES RS EIE R R /ST T — 1 DEfI=i.

A S O B~

English Chinese (Simplified) Spanish -~ Translate

US President George W. Bush held an hour-long meeting with Israeli Prime Minister
Ariel Sharon on the situation in the Middle East yesterday at the Ite House.
|

e I'['j O < # Suggest an edit
96



In phsmT

ar-gs

ar-fr

I NMT 1.2M

ar-zh en-e8 en-r

e5-ar

fr-en fr-es fr-ru

es-fr

=
3
k=
zh

zh-en zh-fr

-5

R REENF IR /!

[Junczys-Dowmunt et al, 2016]
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T 2B IE> MLV 2 81E A
Sﬁﬁ%%aﬁ&uﬁ&@&ﬁ&%&%&
HEEE

0.48
0.46

[O 42
0.26

051] ~ 1
0.21
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AR #HIE

7] 2 R A

v
wiagis @

EENE

winms @ —»
v
I

e ek s




EE R e T

BNt — UNRIFISE by 5 ORI w,
it e 20 b 5 AR+ 1y, R

Y P Wt
= EIEEIUAN

\

he—q

®)

h, = tanh(UL(w,) + Wh;_,) y:
"
h.e t:
° ]
u : 4 >
" h
: M ( ) eyt t
P = .
; : \ e
L]
L)

EABIZIBILSE

.

CIXIIXIXII IO ICIXIxxx,

SHIARIE o
(RErRF R EES75)
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Y P Wt
= EIEEIUAN

\

ht—l

EE R e T

T—RIZIEmAN Vit hert - '
\ : : Yt+1g
° U o :
(] : >0
. - vV
o w Ye——
A .
o L]
. 0 « 0 + 2L0gP ]
) —
Y RER(E B
r p(yt+1) —
LRIATZIBNFESE

J:ﬁ\Ea“QUE’\JJﬁi

CIXIXIXIIIDICIIXIXXXYX)

=

eYt+1he+1

Zi eYViht+1
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L 2R #HIE

h, = tanh(UL(w.) + Wh,_,)
aler o — [os|  mEIIAEL
# 0.6

Liw):  wy — |

X3

0.0
he: b WEIBEEL R = [8'8]

0.1 0.2 0.1 0.0 0.3 0.2
0.3 0.2 0.0|€R>3 W =101 0.1 03]|€R3>>
04 0.0 0.2 0.0 04 0.1

U =

z = UL(wy) + Why_, € R?

ef —e™ %
tanh(z) = —>

eZ + e_Z -4 -2 2 4
102
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M SRR

h, = tanh(UL(wg) + Whe_1) hy = tanh(UL(w;) + Why_4)

o
0.0
L0.0
w
0.31/70.2]
0.11=>0.3|>
10.41 10.14
rU MU
0.2]  [0.1]
0.3 0.9
10.51 10.6.
L (ws)
<s> F

‘.21

0.1

10.3.

A

[0.1]

0.2

0.4

0
1E

L

eYeht
p(yt) — Zl eyiht I

gave a talk inBeijing </s>

O U S . S |
[0.2] [0.31 [0.51 [0.47 0.17 710.31 [0.17 [0.4] [0.4] 710.3] 0.3
0.11=>{0.1|=>{0.2|>]0.2| =>|0.2|>]|0.2{>|0.2|>{0.2|>]|0.5[> 0.4 —>[0 4]
021 lo.2l lo.1l flo.al lo3) lo4l Lo3! lo.d Lozl lo3l o3

(O ONEE S | 0
03] [02] [04] (03] [0.3] [0.2] [0.4] [0.3] [0.5] [0.4] [0.4
08| [o.1] [o.1] o1 (o] [o.x| |o.2| [0.2| |06 |05 [05]
03] lo3l lo2l lo2l lo2l loal loal lo4l lo7l lo3l o3

S N S N N S S S

LT T R4 </s> <s> | gave a talk in Beijing
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M SRR

HUE S A TR —A U ) T HE R
S BB R  REERERESAT

\ gave a talk |n Beljlng </s>
0.31 [0.21 [0.27 [0.21 [0.31 [0.5]
0.1|->10.3(=>10.1(=>|0.1]=>]|0.1|>]0.2|> ! ] [ ] [ ]-)[ ] [ ] [ ] [ ] [ ]
10.41 10.11 10.3. 10.21 10.21 10.1]

r 4 O

o] o] bl [oo] o] [ot [ | [ | [ H | I l [ l [ ] [ |
4 4 A 4 4 4
<s> K fE bR T IR </s> <s> Igave a talk |n Beulng

Im A A% TR
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M SRR

A [ ERENLAIIRIE, FEVIZRERE F AT !

ave a talk |n Beljlng </s>

bR [ H H 4 H o l °h l

r 4 r 4 A1

o] [oo] bl [oa] o] [o2 [ i [ ] H ] s l [ ] [ ] l |
4 4 A 0 4 4
<s> K fE bR T IR </s> <s> Igave a talk |n Beulng

PRVE S A B H 3575 5 A M &
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M SRR

—logp(1)

(0.3] [0.2] 7[0.2] 7[0.2] [0.31 [0.5
0.1{=>{0.3|=>|0.1|>]0.1{=>|0.1|>]|0.2[> [ ] [ ]
1041 10.11 10.31 l1o0.21 lo.2) lo.1d
(O | QN T
(0.2] [0.1] 710.17 [0.31 [0.2] [0.4]
0.3 0.9 0.2 0.8 0.1 0.1 [ ] [ ]
10.51 lo.el lo.41 1031 l10.31 l0.2.

(Y S N S S
<s> I £ JbR S WS </s> <s>

11

% ALY, P(target|source)
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0.1

A

0.3

0

[0.3]

0.4

[0.2]

10.5.

[0.2]

0.3

10.14

A

[0.1]

0.9
10.6.

0

[0.2]

0.1

10.3

A

[0.1]

0.2
0.4

0

[0.2]

0.1

10.2.

A

[0.3]

0.8
10.3.

0

0.1

A

0.1

0.3
A

[0.3]

10.2]

[0.2]

M SRR

[0.5]
0.2
10.11

A

0.1

0.2
A

[0.4]

—logp(gave)

I gave

HHH
HHH

<s> I £ JbR S WS <IS> <s> I

11

% ALY, P(target|source)
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M SRR

—logp(a)

I gave a

03] [0.2] [0.2] [0.2] [0.3] [0.5
0.1|>|0.3|>[0.1[>0.1|>[0.1|>]0.2|> [] [ ][ F[]
041 lo.1l lo3l lo2l lo2l loa
r 4 LN S |

0.2] [0.1] [0.1] [0.3] [0.2] [0.4]
03| 09| [o2| o8| [o01| [o0.1 [ ] [ ] [ ] [ ]
051 lo.el lo4al lo3l lo3l lo.2l
(O (O

<s> K fE bR T IR </s> <s> Igave

11

% ALY, P(target|source)
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0.1

A

0.3

0

<s> I £ JbR S WS </s> <s>

[0.3]

0.4

[0.2]

10.5.

[0.2]

0.3

10.14

A

[0.1]

0.9
10.6.

0

[0.2]

0.1

10.3

A

[0.1]

0.2
0.4

0

[0.2]

0.1

10.2.

A

[0.3]

0.8
10.3.

0

0.1

A

0.1

0.3
A

11

[0.3]

10.2]

[0.2]

M SRR

[0.5]
0.2
10.11

A

0.1

0.2
A

[0.4]

—logp(talk)

ave a talk

H[HHHI
HHHHH

I gave a

% ALY, P(target|source)
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0.1

A

0.3

0

<s> I £ JbR S WS </s> <s>

[0.3]

0.4

[0.2]

10.5.

[0.2]

0.3

10.14

A

[0.1]

0.9
10.6.

0

[0.2]

0.1

10.3

A

[0.1]

0.2
0.4

0

[0.2]

0.1

10.2.

A

[0.3]

0.8
10.3.

0

0.1

A

0.1

0.3
A

11

[0.3]

10.2]

[0.2]

M SRR

[0.5]
0.2
10.11

A

0.1

0.2
A

[0.4]

—logp(in)

ave a talk in

H[HHHHI
HHHHHH

Igave a talk

% ALY, P(target|source)
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0.1

A

0.3

0

<s> I £ JbR S WS </s> <s>

[0.3]

0.4

[0.2]

10.5.

[0.2]

0.3

10.14

A

[0.1]

0.9
10.6.

0

[0.2]

0.1

10.3

A

[0.1]

0.2
10.4

0

[0.2]

0.1

10.2.

A

[0.3]

0.8
10.3.

0

0.1

A

0.1

0.3
A

11

[0.3]

10.2]

[0.2]

M SRR

[0.5]
0.2
10.11

A

0.1

0.2
A

[0.4]

—logp(Beijing)

ave a talk |n Beljlng

H[HHHHIH
HHHHHHH

Igave a talk in

% ALY, P(target|source)
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0.1

A

0.3

0

<s> I £ JbR S WS </s> <s>

[0.3]

0.4

[0.2]

10.5.

[0.2]

0.3

10.14

A

[0.1]

0.9
10.6.

0

[0.2]

0.1

10.3

A

[0.1]

0.2
10.4

0

[0.2]

0.1

10.2.

A

[0.3]

0.8
10.3.

0

0.1

A

0.1

0.3
A

11

[0.3]

10.2]

[0.2]

M SRR

[0.5]
0.2
10.11

A

0.1

0.2
A

[0.4]

—logp({/s))

ave a talk |n Beljlng </s>

H[HHHHIHH
H[HHHHIHH

Igave a talk |n Beljlng

% ALY, P(target|source)
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AR 1E- M

0.3] [0.2] [0.2] 7[0.2] [0.31 [0.51 [0.4]
0.11=>10.3|>|0.1|>|0.1|=>|0.1|=>]|0.2|>]0.2
0.41 10.11 10.31 lo.20 lo.2f lo.1l lo.1l
r A r 4 (O A
0.2] [0.1] 7[0.17 7[0.3] [0.2] [0.4] 10.3]
0.3 0.9 0.2 0.8 0.1 0.1 0.1
1051 10.6] 1041 10.3] lo.31 Lozl lo.2

N
<s> & bR T A </s>
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AR 1E- M

</[s> 0.0

gave |01

() eYehe Beijing (()).i
PYt) = : I :
ieYie o o1

a 0.1

in [ 0.1

A

0.3] [0.2] [0.2] 7[0.2] [0.31 [0.51 [0.4] [0.1]
0.1]1>0.3|=>]0.1|>[0.1|=>]0.1|>|0.2|>|0.2] = |0.2
0.41 10.11 10.31 lo.20 lo.2f lo.1l lo.1l 0.3
r 4 QN T 0 A
0.2] [0.1] 7[0.17 7[0.3] [0.2] [0.4] 10.3] [0.3]
0.3 0.9 0.2 0.8 0.1 0.1 0.1 0.1
1051 10.6] 1041 10.3] lo.31 Lozl lo.2 10.2.
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Tk 2% £/ an

.0“. N
Bai® #ix
RUEEE - = -
State Councilor Yang Jiechi, speaking at a reception to celebrate the 45th X

anniversary of the epoch-making event, said China will continue to work with
the UN and all other countries to advance peace and development for
mankind.|

20154F 2R, RGFHIBRARHM

)

ESFERHEE. £ RN ASE4ENTARE, SrhERESRS
e EMEMERSS DA ZNTS 2.

) B s & HE FABRTES
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Google
20165E9H L2k, B HMARSGHD

Translate

Chinese English Spanish Detectlanguage -~ "..

State Councilor Yang Jiechi, speaking at a reception to celebrate the 45th X

anniversary of the epoch-making event, said China will continue to work with the UN
and all other countries to advance peace and development for mankind |

b O=Em-

English Chinese (Simplified) Spanish ~

ESER T chitE KAz 45B FRHEFrE L, RERSHSSHES RN EME
a1F, MWAXMIFS 2.

% [A @ < # Suggest an edit
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Tk 2% £/ an

PEMT GNMT Human Relative
Improvement
English — Spanish  4.885 5.428 5.550 87%
English — French 4.932 5.295 5.496 64%
English — Chinese  4.035 4.594 4.987 58%
Spanish — English  4.872 5.187 5.372 63%
French — English 5.046 5.343 5.404 83%
Chinese — English  3.694 4.263 4.636 60%
ARSI G5 !

GNMT: FHHELBERS

[Wu et al, 2016]14/




output: Yy Y2 Y3 V4

J ¥ ¥ i
y10 .0 »0
convolution

non — linearity

attention

input:

() BT EIRHBE M BRIEHFRE

CNMT: Facebook#Z ik R5E

output: yq V2 Y3 V4
J J ¥ 1
Y1 Y2 Y3

self — attention

attention

self — attentiojn

input: x4 X X3
()BT FEANHIRENFET
Transformer: Google£s —1t148




. TensorFlow (Transformer): 28K, python, C++/GPU

. ConvolutionalNMT: Facebook, Torch/GPU

. OpenNMT: Systran+i5 {3, Torch/GPU

. GroundHog: INE& KZERFAM/R K, python/GPU
dldmt: EE A 2°K%=, python/GPU

.Paddle: A&, C++/GPU

. Zoph_RNN: £ [E g0 K%z, C++/GPU

. EUREKA-MangoNMT: # B+ B 846 ffr, C++/CPU
. Nematus: % | &K%, C++/GPU

O© 0O ~N oo o &~ wWw N
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https://github.com/tensorflow/tensor2tensor
https://github.com/facebookresearch/fairseq
http://opennmt.net/
https://github.com/lisa-groundhog/GroundHog
https://github.com/nyu-dl/dl4mt-tutorial
https://github.com/baidu/Paddle
https://github.com/isi-nlp/Zoph_RNN
https://github.com/jiajunzhangnlp/EUREKA-MangoNMT
https://github.com/EdinburghNLP/nematus

HLERBERORE

SELEE (AR MK, BE. 58 BH%)
>EIENL (BRLKRX, EIL. BE. #RFE)
>EMEHESEENE (REK. e B #2105
« ZTPowerPointliBE & (%K, TAUS 3.22-23)

-EEIEBAREANBERE (BN, SZELMLIE
4.8-11)
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> REH BZEERXF RID AR NLE, BRAE, 2
FEATEUR Gt #2580F, AT RIAFRSEN
>R SFENE N a2 o)@

TR Z FTRERE M

MR SLIE AR . ESHEXHIR

WZk, MAEFRES (FFGPU. EETPU)

TV IR RE
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RKRZREE

> RR%& R
» L 22 FNIFERY AT AR (AT 5T
* SERIE. BIRFRNRE SR
R SUBEVIER A EFILATR
« [l ) 53R ERIE S LSS BIF R
 DIRSHL R EE GBS AR —IR{L) W5
s SREFRY— LA
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R TRl FE FR

> EWPEN: QORGBE; QRsH

L}i

(3) BN PrFetE

. O

G

BRI TEELRIE (Flawless English)

BIFHIFEERIX (Good E

nglish)

JERHE I FEIE L (Non-native English)

AN I FEIEFIL (Disfluent English)

R N W &~ O

ToiE BRI EIERIA (Incomprehensible)
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S

2WEEH SR FRE T HK (All information)

7% K5 B B&RIE T Hi3R (Most information)

R 25 BARZE T HK (Much information)

RIiETHERER (Little information)

RN W &~ O

B’H RIEAE{E B (None)

* 2004 B A ATRAR MBERHFFEMWWSLT)1FE A {E

As

REATE" ' DR XM
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iE AR (meaning maintenance)

0 |BEELMK (Total different meaning)

, | EEAERE, HEEIATRTER (Partially the same
meaning but misleading information is introduced)

5 g XHE, BEIIAFRELE (Partially the same
meaning and no new information)

3 |BERBJLFAHF (Almost the same meaning)

4 | BB 5B4AHME (Exactly the same meaning)

* 20058ECMUZRLR IWSLTIFENRIER 7(ER “imiate” #

"R LA, RERT XN,

(J-R. Lab>

shandong univ.
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JRiESH)F: This boy is very lovely.

B XANPDEZIRT]

B2 ENETFIRA]

B3 XAN/DNEATH

%
%
%
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2P
(1) AFEEE: ENSSETERA=2HENTDF

AERAlF. ERAFORERIFIRILLEE,

(2) BBiasEiRZ=(Multiple Word Error Rate on
Multiple Reference, it/ mMWER): 43 HilHHE#E
58NS HRINMWEIES, LA K

¥, #HAITH—{fE

(@’;m 158



) S BETXAIR TSGR (Position independent

FS E

MWER, iBfEMPER ): A%}
(4) METEOR #M7Gi%

LI 1

LR TR

T

ik

XT fREFEZHFCGET AN, HEAECEE

(P) # B 2R (R)AFF1E

JLBC, A TULEC. (A SO ULECSF S DL R HER =R
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_ Score = F x (1- Penalty)

3
Penalty = O.Sx( #chunks ]

#unigrams _ matched

#chunks 8 R4 PESCH BT A R BT B S 3 —Ju XX
V5 BT et B TR SR AN 2K

#unigrams_matched N BTA ILE K — o 3ERIAN . A
X3 KNE

%ﬁﬁx{ﬁﬁo ~1, OB ERE, LR

(@’;‘hsr:m‘;g‘u'nﬁw.) 160



(5) BLEUTFft 73 i [Papineni, 2002]

—BiLingual Evaluation Understudy, IBM
>3 AR AH
RePLA R A R R FE XS NRHENZ NS5
B, #EE, BRI FECH ERREE.
> SEBL T i%
giit (A HLAE RGBS %SO BN JTiA
R4, IGIELER KNI S B R REE
XHInTHEZH, BAPHIER.
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Bilh

%?ﬁ%ﬁc the the the the the the the.
® %1% 1: The catis on the mat.
® =% 2: Thereis a cat on the mat.

B ERTHE TS, WR n BURITE, ZRiEE
SCRTDARE] 717 B3T3, (BRI MR FEES R LK
HEME X

(@’;‘hsr:m';g‘u'nﬁw.) 162



BIERTHE —JTiERRARE R TR #R MR

R RAEX AT, HEASGIHENREEREZE¥EL
b IR B K B R Max_Ref Count, 5, 4t
ZERIEE R GRS LS R EL Count, EXCount
1 Max_Ref Count Pi&H/ME—4, Bl

Count;,=min(Count, Max_Ref_Count)

XFFRIE T ARG RO R R T A T
ZAERAN S0 MR IR A E

(@’;‘hsr:m';g‘u'nﬁw.) 163



ARG Pra BA i Count,, [E R IN&EXR, B2

Total_Count;,, BIAFPEIIR RGeSO+ HBESEF PR
BN
B /5, FTotal_County;, BR PA R G830 4 HB 538 B4

£ EERFTH, REFEXHHRAthe E25 X1 HBLH)
KB E%, Max_Ref Count=2, T the ZERAF X H HILH
XBONT, Bl Count=7, [, County,=min(7,2) =2. f&i%

B ERREERANETT, FHi, &6

IEREHRE N2

:l'flzl

- JE —JoiE
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% EC: Ity is, a3 guide, to. actiong which, ensuresg that, the,,

military,, always,, ‘obeys13 the,, commands,; of,; the,, party,s.
S22 %W 1: Itis a guide to action that ensures that the military
will forever heed Party commands.
S 2: It is the guiding principle which guarantees the
military forces always being under the command of the Party.
S 3: It is the practical guide for the army always to heed
the directions of the party:.

FAIAE]1~6, 8~11, 14~15, 17~18 WHIESHFEX1IFH, F7AHIH
HWIAESEFEI2H, F12. 16 BRI HIEFE L 2M3FH., R
B F13MNA A BRI
K, —uiBEREEN: 17/18.
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ll[l%%)? bi-gram {(it is), (is to), (to insure) ...}, IFA,
IERI2TTBERRE A 10/17,

T & 2N A FRIMRA A, PLA)FC AR AT
H n-gram WILECIER, RE, BitFEREYFEIEE
i) n-gram %, RIREECandidatesBI A n-gram 3,
—FEk, BRABIEERRBHE LS

> > Count; (n-gram)

__ Ce{Candidates} n-grameC

Pn = > > Count(n-gram')

C'e{Candidates} n-gram'eC'
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ZIBEEBIER n TIBEBETEST, FEEnERHY

KNEEEJLPFRIESRS TR, B, BLEUFEFR
] TAEIER) n JGIEERE BRI BUMBCFAME, 3T
& IE FIFE BEAE AT JUAEEYS, n BB K A4,

Ao, ZRBATFHKEN LIRBLEUES A
—ERIRm, B, WR—-AVEHFERSE RBFER
A EERAVE, BCA)IFRITATRELL B, bR
HHAEEEREBER. FHik, FEH#—PEREE
BXCIA) PR EX TR VRS IR .
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N L%kE%MM}
BLEU = BP x exp( Iog) =X, SClwaxs,

= IR srrhEy
NTCIE IS (R

KETIEaTM R S N T E S
EFEF SEBMAOLE,

ap { 1 if c>r | cHIREGIEPRIAMNNG, r HEE
19 it cr | XS RIBEMEX ST,

BLEU 7MEJEE: 0~1, SMEBERSFRERE, 2ME
N, BIRERE.
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o TARMRZHS W1 5347 ?

o AT ABENRIZRSMETETH?

(@’;‘hsr:m{'g‘u'nﬁw.) 170



n WA AV T ES, RRARSHEINE, REATE
— YN E S EEER

n AL DR P A A I AL U l"‘

8 RIS LS INSBEIBRICIEIRTIE L, 35
T UL A TE L U bk

AELE D 1K

WIEEBAEE X THREEN FE. WRBRSE.
\_

B B A Wikipedia) A £ AR, EEE
2 L A — I ST 1 B R TR

J

d! S;dfn'g‘u'nﬁw. )

171



/

CRHSFENFIERKIESE00 I ANB2440F, B FrZst A
580057 iR 47, WRTFELIRFTE, BiZSTEELNtE, ELESP
TEHLEU ST, NES S, BLHBRYIIEGE, RER
B I AR S TS, RAELLIF—K, IRIE I8N
\:E'i‘b?‘#o »

o - o o e o o oy

n INES
n Bty

—— o o o o oy

—— o = = o= —
—— o - o —

————————————————————

I.R. Lab> 172
(@shandnng univ.



- p) iko Trumba ] ¥: s vn X
m s e imbro SR v
8 i ator voos e ] el m Y
— TAZIUE ail @y oo yate oD’ 0DOPOST \
~ nte | Dl AreAn i f:i .“‘E et
| Renk - vi 9 z
oyogi s st int ey ¥ OV
JOLO = L ¥ v Jj YEOOA 191 = Srersi “
e - JRSE . IRE Kar § Gt abiiy
memece

s ¥ o, QTP
s wb e -hlogb‘eal'
y oBom B Jeuwnww Bm-. o2

Pa——___§-L e-_-me F‘o -
el o R qu: Hes

a9 VSocial wing Wol-mart €
e "“"" amlirigs 5

! . gobbroom cu o was ) SO
» ik IS (Facts ) L o G e
wmo-N'iny s ) & «-—»-n....
- ] - e N e ) s @ . T X ms'"’" = (IO0NeK) e
m EWEJ R (Opinions) B B gy
= e e B e, JE
m _ T s sho’ ) W m— !
v $pin Bresserger STEE Megite (o6

> BAE\Web2.089 kak 2R LA A \Web3.089 2 \ﬁé, ;o ro
P HMAEGHUGCCEIE, HPELETRNEGHWARTE

2

mEE #wiE, AaiEie, i,

> BA XA W HHEEWEFEIEXS AT
(factual information)ey = # %o 3¢ 3

( :;m 173

handang univ.
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GRS N L2 g

The question is not whether intelligent machines can
have any emotions, but whether machines can be
intelligent without any emotions.

Minsky
@ )\:L‘%u AI:.Z'/\ »”

Fik Ky, BREAHAIQ, FHEENEEAG G/

VL
B4 15/, BN TERERKLE A PR AR TR

AT W AT R T B i BT |

LR FAE
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7R

B> HLRMEFIO.3H

fups NEERV -

T

Lee Knowles Please can you let me know how 1o make a formal
complaint about your Edinburgh store?
o1 :
- RipEal
ZARA Care Hi Lee, thank you for getting back to us. Please be
advised that we do require further information about your query
via DM so we may advise you on how 10 proceed with the
formal complaint Thank you
9

Il Loo Knowles its regarding a member of your 1eam who was
INCREDIBLY rude to me

ZARA Caro Hi Lee. please be advised that you may send us
your contact details (phone number and e-maill address) via

losja Weeda  Gladys M de Silva « Mona Elnafs 1M 13 28 % )igw -

7k

handang univ.
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ca ! FRZEEBROR W TRBBEIRE, TR0 KSARRT ! WKAEER, ETAF6g, AF128gRFH, HEMN—E
BIEMLLIFH. ZEFH, TEFLE, ER—GAFZARR. NEIRFHNERERTHE. RERS.7INFH. NRNKGIEES.
I8, EBEZHENE. IKANEDNER, LRIJ/URFEN, BEERTRZ. f1/LXNET —#note2, /KX, FRERBK—:
JL, BBRERET. ERFWY, BREBESF. HRFEE! H/IKO™H3E!
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3 (FAEFLEHEqwWq
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RYE 2 BHBR0E | 4R LBER ! | {RYEX4E
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S

Sy 82
& A R B

& A R B

d

d

il iy

- TR R DRIE S 2 AR TR R K 2R IE
[FI/E FH P AR

[ 3]

(@’;‘hsr:m""nﬁw.) 192



(@’;‘hsr:d!"'nsw.) 193



BRI S eI 534748 32 (205

) -y
Ong U

> 52 BT el 3R BY
m AR BY (Sentiment Identification)

> WA BT IhER
m WMAEREIRER (Opinion Attribute Extraction)
m WAIEE (Opinion Summarization)

> LA R
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TERAIR A

> MR 30 (Subjective/Objective)
B PERFSTHORENASERONE#ITT 23T, (Objective)
B PHFREARKE AT T STE TR 1T 5824893 5% (Subjective)

> kEZ 35 (Positive/Negative/Neutral)
B ARBITRHBRIBETLL, (Neutral)
" EEUEIRDT, AH#38100%, (Negative)
m WA EAFTREIRANHEE, BEIFIHESE, (Positive)

> 5B A BY ( 'I%"F&Eﬁ&iﬂ:‘?ﬂ)
m iPhone XM R$TT, FAITEBERT, (RIULRH)
m iPhone Xe9Hr4H R, (FR%)

hellofffdh  sdsded

[ [ [ [ | Osk-3 ¥FiE-2 fR&E2
HixEF FRSITTE, ohiE T
[BfiZ 27 T
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> 19 LR 3

m IR 3 —~ 9y BUR Ik
> 45 HEZR 3Y(Aspect Level)

m R BY—~Aspectay B ik

X RBEITUr & TRET, A4 221008” > Bris

> DFR3Y

B SR BY— D TR MRS
> RAHLZR 35

B IRB—EXA (82195 ) EReBualk



M r R T FHH Y

> 89/1\\3??%3$EX
B “PhHFEE N R EE AT S TEITEIHLIT D 3R ILEY

&
- EFTEIERIPRERI, BEITRRE, BITKIE
15 B 2 ARAE

- T HIFIC XA PIRI BRI

> A H BRI ER
m “hFR T A EIA T @ STV ITE 1T D3R ZUAY iR

.s-a))

B IR TFWEYFEFRA, TIHFERRY
m RiE Ta ?T‘I’-‘ SR TF
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MR

“I bought an iPhone a few days
ago. It was such a nice phone.

The touch screen was really cool.

The voice quality was clear too.
Although the battery life was not
long, that is ok for me. However,
my mother was mad with me as |
did not tell her before I bought
the phone. She also thought the
phone was too expensive, and
wanted me to return it to the
shop. ...”

( I.R. Lab>

shandong univ.

R E:
$FME 1: Touch screen

212
The touch screen was really cool.

The touch screen was so easy to
use and can do amazing things.

. 6
The screen is easily scratched.

| have a lot of difficulty in
removing finger marks from
the touch screen.

KFE 2: battery life

198
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L4

Apple iPhone 7 Unlocked Phone 128 GB - US Version (Black)

FWWwWr v 301 customer reviews | 763 answered questions

Available from these sellers.

Size: 128 GB

...... T e

2 8.0

The Good mproved front and rear cameras -- now with optical image stabilization -- deliver

00)
N
)

much improved photos, especially in low light. Water resistant. A faster processor, plus slightly
better battery life. More onboard storage than last year's models for the same price.

The Bad No headphone jack (but there's a dongle and compatible wired headphones in the
box). Click-free home button takes getting used to. Only the larger 7 Plus has the cool dual
camera. Shiny jet-black version scratches easily.

The Bottom Line The iPhone 7's notable camera, battery and water resistance improvements
are worthwhile upgrades to a familiar phone design. But ask yourself if you really need an
upgrade__. and if the Plus might be a better choice.

Design 9.0
8.7

| |

| |

| |

: OVERALL Features 8.0 :
_——————————=s

|

| Performance .0 :
———————— e = U U  —_ e ey

| |

: Camera 2.0 |
e — .V .. _—V . . / 0 I

: Batiery 201 7.0 :
P e




SEARCHED TERM

iphone

11.89% POSITIVE

@schwa now there's a blast from
the past. but it occurs to me that
gliderpro would make a great

iphone app. {view)

alas fair iphane, you served me
well and will be missed. {view)

@mikediliberto @downtownrob

@mitchwagner funny that 1 ended
un fallowinn smnke =innals as

(:JFIEB)

-
handang univ.

POSITIVE TWEETS

2773

twitrratr

NEUTRAL TWEETS

19720

view from the iPhone:
http:/fwww floodgap.com/iv/197

(view)

NEGATIVE TWEETS

846

84.49% NEUTRAL

e e AL e

SEARCH

TOTAL TWEETS

23341

3.62% NEGATIVE

X @mikef1182 as bad as exchange
on the iphone? {view)

% That's "Memphis" Taproom.
Goddamn iPhone. {view)

http:/ftwitpic.com/i0se - iphone

@mothermusings This is the
IPhone thingie, huh? Sooooo

somy! {view)

typing auto-correct changes just
sayin' to just satin’ - ﬂ msg

indeed! {view)

Iphone applications don't whine
about being left outside or going
hunand ar manoal lahar ar usine
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o CARRRK
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ARSI

> B FHR,
Y=t %]
> HAt
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> B3

B R BT IERY IE A UM ME, 493219 IR

> e
BRARIE: FNAIPIESSMETAEZRITIT R
m - Fig gy 5k
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1, TR TR 1/\%“

> TES R399 TFeYERA UL
n CEBBRBLEFFRL, FIOZTHHERTEHEDT, ”

. et yaam £,
B AnTTBEIT4FIER T
> 3%

n RTFHiEHEFEE 53
n RTFig98ay5 3
m ARE 5k
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5475 R B

> FRFIEFEABY AN 3L
m MEFEIFEAIFGIFIE
LB FHEIRBART (B, FM)

> &L IR B
B R BUUGIEEY 1945 F JoEFE &,
ﬁ—%ﬁ%#&é@ﬁ%ﬁ}i” (=W, J'Efx)
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E TR ER T A RS

> FIATER NN BT 5 BBIEFA S 3£1FE S (Pang
EMNLP 2002)
B IR ST IFIESY KT
- Unigram, bigram, POS, Adj.. Position
B AR B3 3L 2R R RE

- SVM. Nawve Bayes. Maximum Entropy

Features # of frequency or | NB ME SV
features presence?
| (1) ] unigrams | 16165 | freq. 1 78.7 ] N/A | 728

unigrams | | pres. 81.0 | 8{].4| 82.9 |

unierams-hbisrams 32330 res.

7.3

(4, higrams 16165

(3) unigrams+POS 16695 pres. 81.5 80.4 81.9

(6) adjectives 2633 pres. 70| TTT 75.1

(T) | top 2633 unigrams 26433 pres. 80.3 81.0 81.4
| (8) | unigrams+position | 22430 | pres. | 81.0 | 80.1 ] 81.6
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ARSI

> B FHR,
Y=t
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I.R. Lab> 211
(@ nnnnnnnnnnnnn



jtﬁh&f;mhnﬁu

> TES . AR EFEE RV A UE %

R IEHE00 57 HEIRAF, RTFELIRTTE, iZIlTHE
G R, ERNBRWLIER, L EC it A,
RAEEIF—~K, OBECHE, KEHRSENE,
> KRBT HFE DT RINFGTSFHILTA
m 4FIE+S 3L 25

> FRBEIEI AR

B SURBUAIE: —EERIES R TALS S FRSSHE
EIAR, BT AR TN AR TR RE, faTT iR 3% 2
T & UL 5 15

c REBEBQYTXKIZ
c IRBREBMKIZ
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> IR AR R TR el IR B TVOIR T LAFT T E —1
KA ILTES
B Lo R IRTUR A9 R T A
B B 22 S8 32 Tk b SR A KB

7B 4 K AL 359 T

> BB )RR SR E )8R
B 355 o S BB UL A S B TR L S R — 2K
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ARSI

> WRR

> F)TFRH
=t 3
> HoAih

s BESWAIRAS o
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I\\\ﬁg*m m

> TES: RV ASAIRUraY TR
B PHFREAKRFEEEASITESTEITHITTITRILGEST, (FE)
m iphone7® FEFHEAEARET | (FRiIRIL)
- PESUAFTE TS, RISLENE, FReYEBrE, B ShEEHayE 1 (Popescu

EMNLP 2005)
Explicit Features Examples % Total
Properties ScannerSize 7%
Parts ScannerCover 52%
Features of Parts BatteryLife 24%
Related Concepts Scannerlmage 9%
Related Concepts’ Features | ScannerlmageSize | 8%

s REFAAHVFRBEBRIFUEGITR
- BRECIWHHFEFRRITHLEI,
— iphonegy Br#& K555
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W 2558 A FHE

> 242 (Kim AAAL 2005)
B B SRTIR I
- A&, 35
B 9FHLEIITIE
- Convolution Kernel
B AR EFIVERE
- SVM, Nawve Bayes, CRFs
mFEIGTCHAR
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> =S

BAFEXDNPIRIFFTIHDKEVUARIEL
» AR $& £ A7 48 -5 B (topic relevance) S5 B A 8um kL
(opinion relevance)sd-£& -3t 17 E 3HEJF
. EFMARIIEL RHAE R
o AR L I AR B
> FBRIEI AR
B K E E A FREIG T SR AR S ey I
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