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humans have a total of 23 pairs of chromosomes .
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T' = argmaxP(T|S) = argmax 1 Z Anh,,(T,S)
B T J

hy(T,S) = log p(tls)  hg(T,S) = log P(TX |TK,SK, S)
hy(T,S) = log p(s|t)  he(T,S) = log P(T|TX ,TK, K, s)

h3(T,S) = log piex(t|s) h;(T,S) = log len(T)
hy(T,S) = log pi..(s|t) hg(T,S) = log count(phrases) = log K
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e - (XX
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~, Matrix | o
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o« VEIE-HE . WMT-2012

Setting - news2010 | news2011 | com2011 -

baseline
ARNINE | o 28.1 28.6 28.1 28.3
(2m)
ARNINLLE - g 28.2 29.0 28.1 28.5
(50m)

[Auli et al., EMNLP-2013]
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Setting - news2010 | news2011 | com2011 -
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ARNILE o @ 20.9 19.4 20.9 20.3
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ARRINLRED g9 4 21.1 19.7 21.0 205
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[Auli et al., EMNLP-2013]
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AR e = 15.9 14.6 16.0 15.4
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AR e 15.9 14.7 16.1 155
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[Auli et al., EMNLP-2013]
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T' = argmaxP(T|S)

T
= argmaxP (T, SE|S)
T,sK

= argmax P(S1 15) P(TX|SK, $)P(TE |TK, sK, 8)P(T|TK', TK, K, 8)
T,sK 7K 1K’

P B =M% O AR
1. BRI, P(TE|SK,S)

2. JHiEEFAL.  P(TK'|TK, SK, S)

3. AFRESHA. P(T|TK,TK, SK,S)
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« HmpREX TE T4k, T

] = E(S,T; 0) + 2z WU SR 2%

Ll

A
E(S: T; H) — Q{Erec (S, T, H)J + (1 o a)@regression(s: T, 8)]

Erec (S: T, 9):Erec (S; 9) T Erec(T; 3)

Eregression (S» T; 9) — Eregression (SlT: H) + Eregression (T|S, 8)

2
Eregression (SlT; 8) — 2 %”f(vs_root)_vt_root”

SES -



ET1IBX EEENERRT

Ph[EIIZ: 25— P pre-training: F ] JC A B RAERK
U/\ & 2 RE =R E*Tlm El%ilg‘ﬂﬁ/\ﬁﬁ%j_‘

=y
7] 2 2

/gffln D7/‘En

%HE il e France and Russia
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ET1IBX EEENERRT

cPrEIIZR: 5 Pfine-tuning, 1) % HArFEIE RN
VIR 5 AR HY LA TR RS, A ME i Aeda
T 5 R A R R

ry = argming]|f (1) — 1 |I?

IR i 5

i H trig 5 #7
7] 2 2 ' =

15 ] 25 72T

%HE il e France and Russia
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ET1IBX EEENERRT

e PIEIINZ: 55— Ffine-tuning, 2) B IF1E S 515
AN H AR TE SRR R IE RS SGR, AT HE T
i H AR TE S IS B R R

r = argmin 2If (r) = 731

HEris =47
15 ] 25 72T

=y
7] 2 2

%HE il e France and Russia
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ET1IBX EEENERRT

ORI 5B, 2R N T
AR VB T, 25 ok

ry = argming]|f (1) — 1 |I?
B

T = argmin 27 () = 1517

RE SN £ 4735 AT
[ 7T A

%HE il e France and Russia
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FRABURE T

FHACARE 1E:

NP ATES

do not agree
will definitely reject
will never accept

abstract meaning
real meaning
Intrinsic logic

what Is your opinion
what do you think about
how do you view those
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(/0¥ E 2K 2 —, the few countries)  p(t|s), p(s|t)

r'y = f(r)
<
r
ro=fa)
%ﬁz’%?}%gig H tris 5 #
Jr] 27T 17 1] 22 2T

g Bl Zz— the few countries
p(t|s) = sim(r,1') p(t|s) = sim(r,1r’s)
0.27 0.5
02| |os
0.7 <mm 05| |04
05 0.2
0.4]  los.
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EFEN RSN E AR

o« NE-griE: 21077 2 EdR

NISTO3 | NISTO4 | NISTO5 | NISTO6 | NISTOS

MEBTG 35.81 36.91 34.69 33.83 27.17 34.82

+2feats 36.43 37.64 35.35 35.53 28.59 35.84
50-dim (0.621) (0.731) (0.661) (1.701) (1.421) (1.021)

+2feats 36.45 37.44 35.58 35.42 28.57 36.03
100-dim  (0.641) (0.531) (0.891)  (1.591) (1.401) (1.211Y)

+2feats 36.34 37.35 35.78 34.87 27.84 35.62
200-dim  (0.531\) (0.441) (1.091) (1.041) (0.671) (0.801)

[Zhang et al., ACL-2014]
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T' = argmaxP(T|S)

T
= argmaxP (T, SE|S)
T,sK

= argmax P(S1 15) P(TX|SK, $)P(TE |TK, sK, 8)P(T|TK', TK, K, 8)
T,sK 7K 1K’

P BB =A% O
1. BOEFRFEES.  P(TE|SE,S)

2. BB, P(TK'|TK, SK,S)

3. AFRESHA. P(T|TK,TK, SK,S)
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R A 1R FFRE

(5 Jk#H, with North Korea)

N e s

(‘5 FEAZ, have the diplomatic relations)

fo=5, fi=]t¥H, f2=-4, f3=FH{2Z, fA=with, f5=korea, f6=have, f7=relations

W st

Swap

HEO: 5 BAHRMK,

HEQ: 2

Ul

e 7 1) 7 B

1R V8 B3 5717
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ETIEX MRS NEE AR

(5 JtE, with North Korea) (‘F F£%Z, have the diplomatic relations)

Mono Swap

HEO: FiERRFEA HQ: gk HirRE

exp(f (0, Xc1, Xc2, Xe1, Xe2))
Zo’ exp(f(o’, Xc1, X2 Xet, Xez))

f(OJXcl:Xcz:Xel:Xez) — f(WO[Xcl»XCZJXel:XeZ] + bo)

P(0|X01;XC2;X61J XeZ) —
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RAE




ETEX M EEMEE AR a e

(5 JtE, with North Korea) (‘F F£%Z, have the diplomatic relations)

(0060 (000 000 (00 (00 e
(000)

(000)

"

Mono Swap
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ETE X REFEMEE AR
I‘F—'J)@@ . ‘v”% E*’%@ﬁ S=1{s=0(0,Xc1,Xc2, Xe1,Xe2)}

] = aErec(S;0) + (1 — a)Ereo(S;0) + R(6)

£ iR
" P 2
cl

Erec = Z Erec node(C1,C2;0) =430
node€Xq -

Erec node(€1,C2;0) = %” [c1, c2] = [c'1, 2117
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ETE X REFEMEE AR
I‘F—'J)@@ . ‘v”% E*’%@ﬁ S=1{s=0(0,Xc1,Xc2, Xe1,Xe2)}

] = aErec(S;0) + (1 — a)Ereo(S;0) + R(6)

PP iR %
Ereo(s; 0) 1E £ 3
= —z d(O) log(Po(OIch Xcz; Xel: Xez))
0

d(o) = {0,1} 83



ETRXFRAEZEENERBEFE

cluster | cluster 2 cluster 3

1.18 works for alternative duties
accessibility | verify on one-day conference
wheelchair | tunnels from armed groups
candies transparency in | chinese language works
cough opinion at eating habits

luster 4 cluster S

C

these people who | of the three

the reasons wh on the fundamental = —
why mental |4 i FR RO R

the story of how over the entire

the system which | through its own

the trend towards | with the best 84




el
ET 1B EEZE IR EFRE

o« POE-TTE: 123 73 RE ISR H T

NISTO6 NISTO8

maxent 30.40 23.75

neural 31.61 24.82

[Li et al., EMNLP-2013; COLING-2014]
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FETELN )

e

RGP

P(the) = P(the|*

BReaFERESEsRE

B mh| (B (B || @ | T | A
et WEs 1| | W]
| will draw the money to them
| will draw the money to them

BRI ,

=Eade]

IR

DA K ELAE R

Y %% 4 1, draw the money to)
16 PR B D HL 1] AR B R
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KEeESFRESESERE

. 3_“ . 4 5){_ i B LA 7 .
S: o[ w || U | ER || & ]]
i will get money to  perf.
2 1 o |
T: [i] |will | [get the money to
P(the | get, will, i, 5f, ¥
r0.17 '0.17 10.27 10.17 10.17 10.37 10.47
0.2 0.5 0.1 0.9( |0.2] |0.8] |0.5
0.1 0.2 0.3 0.6] 10.4] 10.3] 10.2
0.5 0.1 0.1 0.5] (0.2| [0.2] |0.3
L0.4- 10.24 L0.41 L10.74 LO.1! LO.54 LO.1-

P(e;) = P(ejleq -

~ P(e;lej_3 -

€i—1, f)

ei-1 e

L0.61 LO.7A

(i

them

them

, %, 45 ,-f_|:|, J )

0.27 10.4
0.1} 10.1

0.3]10.2
0.4] 10.5

fJf]+C)
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KEeESFRESESERE

Input Window

| will get
Text W AR 2 T

Lookup Table

LT, }D

concatenate

Linear

M xQ®

Y

A

Tanh

e

Linear

M2 xQ® (0000000000)
< v >

A
Y

Softmax

Prob (00000 00OROO)
< v >

EF X
« HIFiE S 4-gram
o JETE = 00 R 2 A 5 A

o {7] ] & (192 4)

« PN BEEZ (5124)

o« 5 HH 2 softmax

p(ei|ei_3 i1, fi—c f ...f].+c)
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BReaFERESEsRE

Ar-En | Ch-En

BLEU | BLEU
OpenMT12 - 1st Place 49.5 32.6
OpenMT12 - 2nd Place 47.5 32.2
OpenMTl’"’ 3rd Place 47.4 30.8
Opf:nI\/ITl’J 9th Place 44.0 27.0
OpenMT12 - 10th Place 41.2 25.7
Baseline (w/o RNNLM) 48.9 33.0
Baseline (w/ RNNLM) 49.8 33.4
+ S2T/L2R NNJIM (Dec) 51.2 34.2
+ S2T NNLTM (Dec) 52.0 34.2
+ T2S NNLTM (Resc) 51.9 34.2
+ S2T/R2L NNJM (Resc) | 52.2 34.3
+ T2S/T 2R NNIM (Resc) h23 245
+ T2S/R2L NNJM (Resc) | 52.8 34.7
“Simple Hier.”” Baseline 43.4 30.1
+ S2T/L2R NNJM (Dec) 47.2 31.5
+ S2T NNLTM (Dec) 48.5 31.8
+ Other NNJMs (Resc) 49.7 32.2

¢ ‘/X%-%%
NIST-2012 5% BR 12F

[Devlin et al., ACL-2014]
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AT RRE STEG B BT R

X MY Bk A #ZE B 4F . Mo Fik B JEE BRO#EAN BHA

\

(ooc0o000O0O®OGOO)

this not only prevents dangerous people ... ...
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Ql: BATAH A BB A THITE GRR?

X MY Bk A #ZE B 4F . Mo Fik B JEE BRO#EAN BHA

\
Q2: W= 51
1B N RR?

(ooc0o000O0O®OGOO)

Q3: WA
this not only prevents dangerous people ... ... "Lg‘)‘(%ﬂ—{‘ﬁﬁ}\éﬁﬁ
g Rt
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Ql: BATA A BB A THITE GRR?

X A BilE A e B oo, 1o Bk R dRk BR OEA HAE

| \ )
QZ: ﬁnﬁ%g/@?m (..Y.I..I.l.)
B RAR?
Q3: W REA)F
this not only prevents dangerous people ... ... i%}(%%ﬂ—:\‘@)\é}ﬁi‘l‘
PR
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this not only prevents dangerous molecule , but also prevents those illegal immigrants from entering Japan
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Ql: BATAH A BB A THITE GRR?

X A BilE A e B oo, 1o Bk R dRk BR OEA HAE

\
Q2: W12 3 &) F 1)
B NRR?

(ooc0o000O0O®OGOO)

Q3: WA
this not only prevents dangerous people ... ... iﬁ}(%@ﬂ—:\‘@)\é}ﬁﬁ
g Rt
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BRA)T e

AF RS -LEHMEME

B Btk EKHIHO,

- L
< > L

(IXXXIXXXXXXX) < >
(IIIXIIXIXIX]I) S (IIXKNIONOI &

(IXIXXIIXIXIXI)S(IIIXNIION®I)
(IXXXIXIXNIXXXI)o.(IIXXIJONOI)

(XXIXIXNXXX X))o (XX IIVIONOI)
(IXXXIXXNXXN XS (IIX IIIONSX)
(XXXXXIXIXXX) S (IIX I IIONOX )
(IXXXIXIXXXN XS (IIX IIIONSX)

(IIXXIXIXIXIS(IIIXIION®I)
(IXXXXIXNIXX X))o (IIXXIIONSX)

: !

L
<€ >

(I I I IOIONOI )Y |:>

(IXIXIIXNIXXIXID=CII XIS &
(XXXIXIXNIXXYX)
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sentence e

sentence f

RR LR ST 4%

00000000006
000000000 00-—WBOOCO0) W

(1111111111)‘(111110101)
(XXIXTXIXIXIXIX X))o (IXXIIONSI)

(llllllllll)‘(lllll’l‘l)

(IXIXIIIXIXXIXI)S (II XNIIONOI)
(XXIXXXIXIXX X))o (IIXXIIIONSI)

(XXXXXXNIXX X)) (II IIIONSI )

(IXIXIXIIXIIXIXI)=X(IIIXIION®I)
(IXXIXXIXNIXX X))o (IIXXIIONOI)

- (xxxxxonn

(IIXXIIXNIXXIXINe=>"(I I XIIIONOI )X
(XXXXIXIXXYX)

(XXIXXXXIXXKIX)
(IIIXIIXIXXI) (I I XIKIONSI X

(IXXIXIIXNIXXI)=S(IIXIION®I)
(llllllllll)v(lllll.l.l)

(IXXIXIXIXXX)S (IIX IIVIONSI)
(llllllllll)‘(lllll‘l‘l)
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(IXXIXXIXNIXXIXIDo (IIXXIIONSX)

(IXIXXINIXXIX))e=>"CI I IIION®I X
(XXXXIXNIXNXIX)

Shared Space

0's
LITTTTTITTTIITTIT]

LITTTTTITTTIITTIT]
o',

- (xxxxxoxon
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ETIBRABRHE ML

(XXXXIXIXXYX)
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-/
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Shared Space
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=N 1]

](fr 8,8*, ®)
= max(O, 1+ dis(f,e,0) —dis(f,e”, @))
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Ql: BATAH A BB A THITE GRR?

X A BilE A e B oo, 1o Bk R dRk BR OEA HAE

| \ |
QZ: ﬁnﬁ%g/@?m (..Y.I..I.l.)
B XN RR?
Q3: WA FHY
this not only prevents dangerous people ... ... i%}(i%ﬂ—‘?@)\éﬁﬁ
R
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3 3 5 6 T__ H
S: | wmt || H| |8 ||| 7| Hhd]
f will get money to  perf. them

2 | [ 0

T: [i||will | |get| ithei money to them

P(the | get, will, i, 5L, HY, %, 25, T

P(el-) ~ P(eilel ei—l!f)
~ P(ei|ei_3 ei_l,fj—c f] “'fj+c)
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BRHEME-GeiT =28 F

P(en) ~ Peileis ey, fi-c fj - fiec)
~ P(eilei s ei v fi-c - f; - fiser f)

fan

p(target word|local and global information)

W

KA

X .
.‘. O 5B h,

H—BRIEE h,

L AR
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4 dangerous A entering Japan

X = (N %4, dangerous)
X =(X, 7+, X, molecule)
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i
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ARG BIRAERERS

1/

X =(MN=Z2 1, dangerous)
= (X, 77, X,molecule)

lﬁ)\ H A

entering Japan

X =(H %41 7T, dangerous molecule)

Log-lmear Model: P(eilei—B i1, fi—c  fj = fiec)
EFIR 5 2 R 2 5 2 B A

NREPSALAGHRER ¥ AR H AT S FERFAE
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k =192 _ one dropout,two linear layers
(XXXXXINXXNDX)GREEEI 0 =192
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A FRREG L FEFE R BB

o« NE-JE1E: 2107 RE 26203

System _I}_I_T_Q}_’{ MT05 | MT06 | MTO8
FPB 3508 | 34.00 35.25 27.80
NN 3693 § 35557 | 3577 |1 28.647]
+AVE_SENT [“3746 | 3588+ | 36.07+ | 99197

+BCCNN-1 37.32 | 36.067 36.427 | 29.351.38
+BCCNN-2 37.75 | 36.247 | 36.65T* | 2097
+BCCNN-4 | 37.98 | 36.227 | 36.787* |130.02™"
+BCCNN-8 37.64 | 36.297° | 36.497 | 29.987"

[Zhang et al., [JCAI-2015]

109



]
N
3
~
3
~
Nt

T' = argmaxP(T|S) = argmax {
T T

|| 1 y

hi(T,S) = log p(t|s)  hg(T,S) = log P(TX |TK,SK, S)

hy(T,S) = log p(s|t)  he(T,S) = log P(T|TX ,TK, K, s)
h3(T,S) = log Piex(t|s) h7(T,S) = log len(T)

hy(T,S) = log pic.(s|t) hg(T,S) = log count(phrases) = log K
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T' = argmaxP(T|S) = argmax < 2 Anh,,(T,S);
T T

@ \ 1 J
hy

W
" %@— £, (X)=F(WH)
h8
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Layer L, LayerL, LayerlL, e



° /Xlg'%lg

EL MGt il 8 F

820 /7 XUE Y 2R E 5

Criterta | MTO3(train) | MTO2(dev) MTO04 MTO5
BR. 35.02 36.63 34.96 34.15
BR 38.66 40.04 38.73 37.50
BW 39.55 39.36 38.72 37.81
PW 38.61 38.85 38.73 37.98

[Huang et al., ACL-2015]
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