BT REH0ANS T EFER

B RIEK

xiaotong@mail.neu.edu.cn
zhujingbo@mail.neu.edu.cn

FRILKS ERESVHIETRE
http://www.nlplab.com

NE=EU
NL_[=

« SINCE 1980 *


xiaotong@mail.neu.edu.cn
zhujingbo@mail.neu.edu.cn
http://www.nlplab.com

BT 598 kLia)H

* AT RIEENFRIUBHLLR ?
> RIS ANBE. BREE. 5T

sigmiEs | P .

% | ‘0.6 s= 8 ERN %
=M — like | 0.3

% — green | 0.9

X — tea 0.8




BT 598 kLia)H

* AT RIEENFRIUBHLLR ?
> RIS ANBE. BREE. 5T

2IEEE | P

B —| 0.6
=M — like | 0.3
% — green | 0.9
X — tea 0.8

s= % BER &
)
t= 1| like green



E T2 aaHLam
© EFERNPBRRTHLILR 2

>

HRAEANBL., BRERE. TR
SiagmEE | P

% 0.6 s= &% EM % K
=M — like | 03 | -~ / |
#x — green | 0.9 t= | like green tea
X — tea 0.8

* ETHVENFRIBHELARE ?

4

vvyy

FBEEX R4
AR S22 EBXYIRI, REZEEEE
VR RSSERER

i

PIIENER | P s= B A
 — | 0.6
=30 — like | 0.3
4T — red 0.8
4T — black 0.1

7 — tea 0.8




E T2 aaHLam
© EFERNPBRRTHLILR 2

>

HRAEANBL., BRERE. TR
SiagmEE | P

% 0.6 s= &% EM % K
=M — like | 03 | -~ / |
#x — green | 0.9 t= | like green tea
X — tea 0.8

* ETHVENFRIBHELARE ?

4

vvyy

FBEEX R4
AR S22 EBXYIRI, REZEEEE
VR RSSERER

PIFR | P s= F =M I X
 — | 0.6 | ~ p /
|

= — like | 0.3 _ .
T - red 08 t= like red tea
4T — black 0.1
7 — tea 0.8




BT 598 kLia)H

* ETRufIEIFRATHLIR ?
> RIS ANRE. BREERER. T

BEMEER | P . - —
— 0.6 s=F =EN &% R
=M — like | 0.3 | ~ / |
#x — green | 0.9 t= | like green tea
X — tea 0.8

o EFSINPREREHLERE 2
> EBEVERAA
> TR P IMIRVIATT, REEREE
> B RBENERRE

> ..

 — | 0.6 ~ U Y
=M — like | 0.3 . ' ’
T s red 08 like | red tea

4T — black | 0.1 =t
= AN S 1= S VAL
& — tea 0.8 BNEN"black tea”

PIFR | P s= F =M I X
|
|




SINEAHBFRIT
* BRNPDIEUTAT ?

ER E
=1 0.6
=M — like 0.3
T — red 0.8
4] — black 0.1
A — tea 0.8

- B BR 4
S/
= | like red



SINEAHBFRIT
. ra%eﬁiﬂéﬂhﬂunTT\ T ?- SINEABEHERTT

S EPRENTR

2 0 s- 3 BmR 4 B
=M — like 0.3

4T — red 0.8 ‘ / / /
4T — black 0.1

&K — tea 08 t= 1| like red tea
EM — | like 0.3

B, EWM — | liked 0.2

% 7% — green tea 0.5

4% 2% — the green tea | 0.1

4T X — black tea 0.6




SINEAHBFRIT
. ra%eﬁiﬂéﬂhﬂunTT\ T ?- SINEABEHERTT

S EPRENTR

2o 05 -3 BN ES
=M — like 0.3

4T — red 0.8 ‘ / / /
4T — black 0.1

&K — tea 08 t= 1| like red tea
EM — | like 0.3

B =MW — | liked 02 s— g

% 7% — green tea 0.5

4% 2% — the green tea | 0.1 ‘

4T X — black tea 0.6

t= |




SINEAHBFRIT
. @%m%ﬂﬁ]mu?xn ?- BINBROBHFRTT

LR ENER

B — | 0.6
=M — like 0.3
4T — red 0.8
4T — black 0.1
A — tea 0.8
=M — | like 0.3
B =M — | liked 0.2
% 7% — green tea 0.5
4% 5% — the green tea | 0.1
4T & — black tea 0.6

o {
> ?éﬂ]wﬁifﬂsﬂb&%ﬁ@%ﬁ?@l@i?ﬁ&u
thdl: AR PR O R R B
> BFENEEER, thl: FEPE' 'S — ... of ... &4
> FCENBMBEESIIREAR, BT n-gramESE
FIERIEN

\Fb



@R - ZE 1980 38F

* WETRINIEHT (ER) A8
HEFOS (EEHN):

?Jt Xﬂ {ﬂ“\ RN R

N N
E . E .}’OU ! [0 ﬁ satisfy Z
PIEFIF B e W|th l]showﬁ B atisfied E
II:Il’m E for satisfies



QIR - B9l 8iF
© WEPERNPTIT (ER) A4S

HFRFO3(B£019): _
ETN il IR ES AN V)=
1 ! 1

4 N
0 satisfy

satisfies

BEBE (NSBes)  —



BT 5215 oyl 8iF
© WEMERRESIBONIBHT (ER) 48

HEFOS (EEHN): B
E5 4 Xy iR RN R
1 ) 1 I 1
1] 4

satisfy

satisfies

BEBE (NSBes)  —



ET 508" 00l ss8iF
© WEMERRESIBONIBHT (ER) 48

FRFEYS(E4£019):
N\ o == —
& Xy {: RN R
N N N \2 N
ol E o satisfy Z
gz { "me .. >
a { B for B satisfies
I'm i you are satisfied E
— ! i ¢ T
IEFIF < = ~ = -
for you i B satisfied A
with you E B satisfactory zl

BEBE (NSBes)  —



BT 58"

BB EME

* WEMEINESIRHIFHT (ER) 48

SBIFBIF |

FIBBIF <

FEFOT(EE09): .

x xR Fn RE
4 4 4 4 4
"y E 0 satisfy

B

[1] “ - '
\ satisfies [
( ) ~ '
I'm i i
.
I i
N o _fm ™
foryou Qi satisfied d
2-3 . o o~
B ith you E = satisfactory d

BEBE (NSBes)  —
BEBE @BERE) . —



BT 58" ol ss8iF

* XYEEEIIELTBBVERHT
HEFOS(RENN):

E54 Xy

SBIFBIF |

FIBBIF <

BEBE (NSBes)  —
BFBE (8RB -

2-3
B for you

N
Il
o

(ER) 48

= == —

MR
NE

satisfy

e
satisfies

satisfied

satisfactory

= 4QP=.5

= 4 P=

W] K]



EARFEFMB S ?
s MNEREAETESTNEEDR, RIIJLURIESEZH
FTIYIER
> NI KERIBEEREIERR. KBRS Q@
> MESMNIBR LR OEINERIEES]

/\
O IEW A 3+ F aET ARE TR

‘_dgtlcally fell in the past five to ten years



EERMEMEB 5 ?

-ﬁ%ygﬁméﬁﬁ ESER, BITMRIRESN
> R AU ES AR . KIS
> MEBSAERBR>OAINEERNEED

//\
MO IEN O B+ F 8§85 AIBE R

/_\
the imports drastically fell in the past five to ten years

o B—ARNERERODTNOEE, XEFEEEIHRT
SHRREEFK PPBEIKFIK R
S
N W
NP IN ne  NBZ  ADvp

— | —_— | —_—

DT NN in North Korea have RB VBN

| | | |
the impu drastically fallen



SINGABR

s OANMZOTHESEROMR, BLAMBDENES
ENFESNOEDAERIS, XNBSSIEERETHRE)
> BERSZHIEEFNONLEEER
> EROEEEZACEN L N GEE



SINGABR

s OANMZOTHESEROMR, BLAMBDENES
ENFSOAIIANTIC, NESHINIVFRHRIREEED

> BESHEMEPNTIEE LR

> BROEESZNACEN L NEER

s ETEHIF

> KMTRREVENE, FERTRNSIIX ST RN
M

ALBRiF: After North Korea demanded concessions from U.S. again before the start of a new round of six-nation talks

i%: In the new round of six-nation talks on North Korea again demanded that U.S. in the former promise ...

Input: 751 Jt8he BE3 BK4 =Es Te #iv O8s 750 1o Bif11 Bz Ais13 P14 Bis 16 -



SINGABR

s OANMZOTHESEROMR, BLAMBDENES
ENFSOAIIANTIC, NESHINIVFRHRIREEED

> BESHEMEPNTIEE LR

> BROEESZNACEN L NEER

s ETEHIF

> KMTRREVENE, FERTRNSIIX ST RN
M

ALBRiF: After North Korea demanded concessions from U.S. again before the start of a new round of six-nation talks

i%: In the new round of six-nation talks on North Korea again demanded that U.S. in the former promise ...

Input: 751 Jt8he BE3 BK4 =Es Te #iv O8s 750 1o Bif11 Bz Ais13 P14 Bis 16 -

PP PU VP

SRS 2T
XA MIRE S

VP




SINGABR

* WEMEUTHESERBHMZR, BHINBEWENET
SNFENTEIRERIS, BSHBHFHMRERE]
> EESRREFPNTEEAT
> BRORESZNATEN L N YRR

* B TEXHBIS
> KNTTENDIE, BERENEIX S LERD

ENT

Bi¥: After North Korea demanded concessions from U.S. again before the start of a new round of six-nation talks ...

BiF: In the new round of six-nation talks on North Korea again demanded that U.S. in the former promise ...

better?: After North Korea again demanded that U.S. promised concessions before the new round of six-nation talks ---
o 1

e — — — e ______

/ a -~
Input: 751 Jt8he AE3 BK4 =Es Te #iv OGs 750 Hio Bif11 Bliz Kis13 W14 Bi1s 16 -

PP PU VP

SRS 2T
XA MIRE S

VP




ZI)ia)&

WS, 9EFE
S RHITH AFBIFER ?




QOutline

BB HR R

1 2R

2. FBIREAER

3. EIESHIEA SR/ NV ER K 4x
4. TR

HEFBRRINBaE R

1. @% N TKRIE

2. BREDBHN A ENERHE
3. ETFchartBUfR63F0818%

BT ESE0ANER
1. BT mEIREsOA

2. FIENLIUIBHER

3. MLIOLES




aINFaE ?
o GNTMUAINENESIHITES, WU TERHEMASE

S=MFNEENE

» 3H[] < the imports have
> KIBE < drastically

> & S « fallen

e %
Bima:



QN8 ?
o OXVOLIAFIBNNESHITERD, il NEHITE
S=TREENE
» 3H[] < the imports have

> KIBE < drastically
> N 5 < fallen

B EDO [NIBE
—~_ <\
H#miE: the imports have  drastically

* TR LBPHRRBEHAR2EST LVAE. XEBF:!

ENX - FNE
NF—POFw = wy..w,, FEFBw;..w;(i < j, 0 <4,
Jj < n)BROIwH—PI1E

> MIEEEYE S O G Mt MEiE



XBRB

° JH—, GJLUENX

EX - OFHFEY) D

NF—PE5w = wi..w,, GUEIDDAMTFE, N
MwEIm NMBA, 18w = pi..pp, HPpewli—
58, pi- P IEIRMEGSWAI—MIED) D




XBRB

o H—F, TLUIENX

TN - 581500

NF—PE5w = wi..w,, GUEIDDAMTFE, N
MwEIm NMBA, 18w = pi..pp, HPpewli—
58, pi- P IEIRMEGSWAI—MIED) D

o I FXIEIB)

ENX - BBFE(SAZIBXY)

T REAEREON( 1), soRTEsFtpavEE:, Tl
R —TXOBRZIBXV(5:,1;), BFRFNBNV(5:, L)
> thdl, GXIE0 KEE T 3 < the imports have

drastically fallen”, BIERZ51EXY, thill

o KMBE <« drastically
o KIBE TPF < have drastically fallen




ETABNEEHES
X - EFIENBITES

XN FIRENBRBOXI(s,t), 2 aIBRE {5 150{t;},
Be{GizBBEE —— VN X AR <{a}zk i)
hE N EEN NN RES BN RS, KIS
XU{(8a,,t;) AR 5 sENE T BT HES(BRES), 12
?gd({(gﬁﬁfj)}’S7t)(ﬁiaﬂgd({(sagv )})jd)

Say=1 Sap=2 Saz=3
©oHg gE [T
t: the imports have drastically
o f f

® {(8a,, 1) MORL 5 (s, Y I — T EFINEENFHES
* BRERBPHANANIA :

> Sa, e S EIARENIEANE; BY?
> BENINmEWERES, BIESENa;}?



HFRA

o HEEF: NTAADRESOSs, KEREFXL

t = arg max P(t]s)
t

HP(t]s) RsHtOVENFHER
° = PNEAGA(BI—TE=F)
O WAEXP(ts) - BRI
O WS XP(ts) VA IHREL - LKA
O WEIHKEIRIMIEN - B



S
o HEEF: NTAADRESOSs, KEREFXL
t = arg max P(t]s)

HP(t]s) RsHtOVENFHER
° = PEANGA(BIL—TE=F)
O WAEXP(ts) - BRI
O WS XP(ts) VA IHREL - LKA
O WEIHKEIRIMIEN - B

* SEBREERTM. TJLUEP(t)s) RBPTEENEESHMEER
P(tls) = ) P(d,t]s)
d

AR —N(s,t) FETIRENBIEHS, P(d, tls) ZTEE
SRR



R (&)

* B, IURRHENFESOIFAREREARY, B
WEEPTBIESHIH TR, BBERRENAEEE
RE BN —FOFANKRE NIRRT

/ Max P(d, t|s)
R S, P(d.tls)

Y01-best (Viterbi) T{ZEn-bestgyFISIT{NBTEBYFD

P(tls) = 224 P(



BER (5
* B2, LIEIVENFESHFAZEBREARS, B
WEPTEHSHIRTRD. BREAXRFMS AL
REBH—POFALRENERTE
/ Max P(d, t|s)

P(tls) = 5,P(d,tls)
NY, Ps)

Y01-best (Viterbi) T{ZEn-bestgyFISIT{NBTEBYFD
o EXMAViterbitUD)A, HlesBNFHISENT AR
BS0Ts, HAIREMFHES

d = arg max P(d, t|s)
d

ETENAS I d 10 { ITUSIERZNE



NEMFHESIHITEE
o P(t]s) = X, P(d, t|s)#5REREDEIE : LTHAP(d, t]s)

t:

R S =5 @A

Q FBIRENL: tHEWLLE TR 85
O FIFREL: EAFDBENFAVISIA

O FFRE: EHAFFPENERINR




XUBIFHESIHTER
o P(t]s) = Y, P(d, t|s) SRR : WTHAP (A, tis)
s & =3y (2R

t: the apple on the table

FEEAI S =5 @Eic
Q FIEREN: TREWIL R O FE
O BIFRE: HAFIBENFNEIA
Q EFREL: A PNEFRIR

s FAEEXF— PRI NERNRFHTOEINE
R FEEVFIRITUSBIAIN 5 A BN
Discriminative Training and Maximum Entropy

Models for Statistical Machine Translation
Franz Och and Hermann Ney, 2002, In Proc of ACL



AlRITUR A
o FRITUREIEIE I :

exp(3oiL Ai - hi(d s, 1))

P(d, t|s) =
(4t Zd’,t’ exp(zi]‘il Ai - hi(d',s,t))

> {hi()IRMDHAE, 8T hi(ds, t)IBARE N —SLEE
> (N X EAFERVMAREE, IREWARTHERER
> S A hi(d s OFBR S IBVRIARE, {BEARGR G



AlRITUR A
o FRITUREIEIE I :

exp(Si0, N - hi(d,s, b))

P(d, tls) =
( | ) Zd’,t’ exp(zlzl )\Z. . hi(d’, s, t'))

> {(hi() M DAE, BT hi(d,s, t)BdBRE N —SREE
> (N EIXEAHEXURNAREE, WNEMARNHIMNER
> SMON - hild, s, R T AVEIARS, (BELKRGR G
o FFIFBHRNNRET, BOLUBRSESI AT
fIEe BAIRBLIRIT N EBVIAER E N, (1) B0 T,
> thil, TSIDUENXFBENFRERERNSHME, BOLIENXER
IZEIEN—TUFALE
° M Nal@
> KHEEN : EXFBINERHMEANERRHE(S L)
> NEFN: BERGEEINE (EE)



FNBARFHRN

* g, FEEIA=TF&H
Q JTIBXR: FNEINFE NG T ANBENNHHEE
Q FFEE: FGIBERIIRE
Q E=RL: WMESORMENIn-gramE5RE
o MRS EA AU LREHN O HTENE

YIZRFEIXOE A EfmBEIEHIE
BRI BRER BERE
g%k BB IRTL BRI



FNBIRER

* DEIRMBENE: B EsAt, WRPEREINEE
> WRKBES, stltzBEQ3BRGFEBIUSHREE

5.
@ NS %)

\2@4 *00 \e;o* Qo"‘ A ‘</O B -
| 5 4 & &

HZ—F: . : : : : t;: learned nothing ?
%B L} L} ] L} L}
\;ﬁ - - L] - -
? ------ ) §J EIJ ?

EU "= = =®E = --

t;: Have you learned nothing

EOS L] L] [ ] [ ] L] L]



FNBIRER

* DEIRMBENE: B EsAt, WRPEREINEE
> WRKBES, stltzBEQ3BRGFEBIUSHREE

st B »

t;: learned nothing 7?

? ------ ) §J EU ?

t;: Have you learned nothing

* TR, RNIRBIBNENREEHHRRZIDM
> FEMERODTKEBINRBIE K

> KEl2/Fs, W"E) ? «+ Have you learned nothing”



S51xXTTHRSME

* ETIBHEEARRRAEEEBRTINERIVGIA
> HRIE—=, BHERNIEXNTTHRER, DREANENE
2 B3 ERIIRAIBININI K R
> EERENTHERIURSHEREAEHREARE

&‘\z $e,q’,§: j 40*\ oz:ob'ﬁ o3
AKX = = = = = B
x5 N B R T R I
ELLELE L
5 -l -



S51xXTTHRSME

* ETIBHEEARRRAEEEBRTINERIVGIA
> HRIE—=, BHERNIEXNTTHRER, DREANENE
2 B3 ERIIRAIBININI K R
> EERENTHERIURSHEREAEHREARE

X
¢ >
&\\Q/ 4&2";: . AQC\ %00 ,@b’b ' O(’) _
I Nt
&K " = = o= o= . om e >
= I—II""" t;: The weather
5
g [ ] [ ] [ ] . [ ] ll [ ]
;8’ [ ] = m|m . = omom e > §j g ;Z?)'
.o trmme ol tj: very good
EQOS = = = ® = = = .

* WMARPRABENTHEBRIBEFNBX ?



BT aXy e S EX

* HMEFNER S1TXTHRE —
> QRFNESDITEDs1, -, sn EIOIXYTTADSFNEDH
Gt1, - L EBEXNFTR, 2R, ARR2SE
Xy (t, 5) 519X FA—F 8D

(t,5) 54—
Vi, €t:(t,5) € A= s, €5
ANDVs; €5:(t,5) e A=t €t
AND 3t; €t,3s; €5: (t,5) € A

t1 t2 t3 t4 t1 to t3 ta t1 to t3 a4

Sl.lll sl.lll sl.lll
Szl.ll $2I.Il s2l.ll

SBI.II s3 ® L B | sgl.ll
] u

sS4 ] ] ] s4 ® ] ] u s4 ™ u u

—5 A —5



BT XY FTeAE i E(£R)

* FREMENEL
> BHPTEYRENEMERE, BRESUNPE—ME0LE
B (&/)\) RBRIE

&S SSET & AR BTE:
AX = = & = = Moo
x5 = B == = = ==
BH o= = = [ T I
-2 T I R B
T EEEEE K
EOS = = = = = = = B

SENFHRG



BT XY FTeAE i E(£R)

* FREMENEL
> BHPTEYRENEMERE, BRESUNPE—ME0LE
B (&/)\) RBRIE

& S
E P, SEF & ST TiA:

N

. /=_
SFK = om om o wom oo ..,~'>iﬂ, The weather

T R

BH =i ow [ T I
E . - s s = =
. I LN
EQS = - ----- B

SENFRE—R7



ET X FFHARIB HER (L)
o ATEREE S
> BRFEIENERERE, BRSTNEE— MITE

B (&/)\) RBRIE

E P, SEF & BESRINNTE:

X5 — The weather

x5 III ..... ) K=, — The weather is

E ] Iél = = =
B o= IE:I n . [ I T |
. n I“,.'l [ I T | . []
EOS = = = = = = = [



BT XY FTeAE i E(£R)

* FREMENEL
> BHPTEYRENEMERE, BRESUNPE—ME0LE
B (&/)\) RBRIE

&
&S SSET & SIS
N e X5 — The weather
x5 =M = == = = & K5, — The weather is
BE|= " " W= = = = JREES KSE — The weather is very

EOS = = l = = = = .



BT XY FTeAE i E(£R)

* FREMENEL
> BHPTEYRENEMERE, BRESUNPE—ME0LE
B (&/)\) RBRIE

\\e} > B
R > S , I
Ef, L O BRER NS
N e K= — The weather
9%/_:\’ = . = = m|m = = %/:_1, — The weather is
H|= = = W osfs = = KSE - The weather is very
pg_ n n | | n . n | | | |

- RSEE — The weather is very good

EOS = = l:._l = = = .



BT XY FTeAE i E(£R)

° LL%?EEHR%&
BHPTEYBENEMERE, BRSSP E—ME0LE
B (8] RBFE
> FRXNHEGDBOKERTIES, SNHMEEREVITEXY
HETDEKX, SEIIBEERRE MR

¢ 3
&Py PSS SIS
N e X5 — The weather
9%/_:\’ » . " = ®m ®m =mE = %/:_\, — The weather is
2 =« s [l = = =« K5 E - The weather is very

EOS = = = = = = = [l SRKSEL — The weather is very

good today

S513IXFHRE B 45K — The today/E — very good

KS5EL — The weather is very good




IR IR TF

o ETpVENFEA (IBMIEAL) NETOXVEL S19xy
FERAR, BRIBMEANE—MEANTD®, 5T ERESR
WRXITFRE—TRIEE (GIZA++ 17 ?)
> FXYTEXIFRM . MDD TIBMER, SHgXFTER

(RESENTEINTFTR, HEESAZHITFTR)

t1 ta t3 ta t1 to t3 ta t1 t2 t3 ta

51 . n u n S1 . n u u S1 . u n u

s = W = so » W = = so = M .
53 u n u n 83 u . u u 83 u n u
S4 u n u . S4 u u . S4 u n .

[ ]
sS-T T-5 RE/FE



IR IR TF

o ETFHENRER (IBMIREY) NEMOXVEL 519
TFTXRAR, BRIBVMRIBE—MREAGR, &1 EimsE

WPWEXIFR—NREE (GIZA++ 2 ?)

> BXYFTEXIIRM . MRS TIBMREL,
(REDSHENITRENTTR, FEEBSRZHNTR)
t1 to t3 ta

51

S3

S4

o HMFXYFT/075: FastAlign.

n u .
S-T

S1

52

83

t1 t2 t3

] ]
T-5S

tq

S1

53

S4

BHITNFTER

t1 ta t3 ta

u n .
e/ FE

Berkeley Word Aligner



IR IR TF

o EFaENERE (IBMIER) NEMOXIEI S1gxXY
FERAR, BRIBMEANE—MEANTD®, 5T ERESR
WRXITFRE—TRIEE (GIZA++ 17 ?)
> FXYTEXIFRM . MDD TIBMER, SHgXFTER

t1 to t3 ta
s1 = = =
so = u

S3

S-T

S4

S1
52
3

S4

/N

t1 to

T-

o HMFXYFT/075: FastAlign.

o WWANEMFXYTT ?

, HERSARZHTR)
ts tq t1 to t3 t4

n n 51 n | | n

n n 82 n n

n n 83 n | | n

n 84 n n | |

s Sxe /o

Berkeley Word Aligner

Q ENElR: FXFFEHIRE (AER)
Q TIBARS: FABHEN. HESENE. .



BTN - BFEX

* MEEFNE2E, WTRIXEFDBIEABUEEMN BT
B ! XEBBARAMRGITEISZA (MLE) XUENEEE

KR TIat: I count (s, t)
(t]5) = count(3)

> count(s, {) RNATIBNY (S, t) HINBIREN
> count(5)FRMAZIBSHINBIREN

WOBEATHIE

1: X 2 #E < This is data
2: J]\[) ! > Look out !

3: IR 2 i < Who are you




BTN - BFEX

* MEEFNE2E, WTRIXEFDBIEABUEEMN BT
B ! XEBBARAMRGITEISZA (MLE) XUENEEE

KR TIat: I count (s, t)
(t]5) = count(3)

> count(s, {) RNATIBNY (S, t) HINBIREN
> count(5)FRMAZIBSHINBIREN

WOBEATHIE . ENEXY

1t X 2 %08 < This is data | A28 | 1: 2% - data

2: /) 1 <> Look out ! —| 2 JJul) = Look out
3: /} 2 i <> Who are you 3: i - you




ANBITS - B
 BREFUB LG, WEBXLATBIIFE BRI
155 ? N BEBRAMRGIHETE (MLE) SUEHEE

KR TIat: I count (s, t)
(t]5) = “count(s)

> count(s, {) RNATIBNY (S, t) HINBIREN
> count(5)FRMAZIBSHINBIREN

5GERY] SITHIRE
%u BIHEX 1: %0 — data gt _
—_ —— | count(3,7)

2: /]\J[l) — Look out

WOBEATHIE

1: X 2 #B < This is data
2: J]\[) ! > Look out !

3: IR 2 i < Who are you 3: iff — you count(§)




BTN - BFEX

* MEEFNE2E, WTRIXEFDBIEABUEEMN BT
B ! XEBBARAMRGITEISZA (MLE) XUENEEE

TS

P(t]5) =

> count(5)FRMAZIBSHIRBIREN

BB ATHIE

2: J]\[) ! > Look out !
3: IR 2 i < Who are you

count (s, 1)
count(3)
> count(, t)FRIKIBXY(5, t) HENBUREL

1: X 2 #UE o This is data | F2BIHEN

F2iExy

1: %4 — data

2: /]\J[l) — Look out
3: iff — you

Fit

FIHHILRE
count(s, t)

count(3)

* KPR P IR T UMD S [OEREHE R BIP (s]1) KI8T+

HSSENF R AL AE




FBITD - WLEMFHEXR
* NFABHMBFNBETRES~HE IO, JLURFNE

DERNT, TEMNNLEREE. HEANWT:

J
, 1
Pieo(@l3) = [[ > wltlsy)

o WlaGy) =14 e

> SRIBRTIES = s1...57, EIRBRTIEL = t1..t;, INTFHEME a




FNBIT D - WLENERER

* T AELMAVDET e ~E—Liad, TJLUBIDE
DERNS, TTEMINNRERER. tHEATNWH:

J
Pet) = =y, 2 )

j,8):a(j,i)=1

> SRIBFNES = s1...57, BVNBIAEE = t1...t7, 1TXIFTTREFE a
t1 t2 tz3 ta N

Piez (t]5) = w(t1|s1)x

s1 . = = = = )

o “HHE - - 3 (w(ta]s2) + w(tals2))
s3 ® = = m . w(N|53)><

S4 n n n . n w(t4|84)><

> TR w(ti]s: ) T AN FATIERIPIRER
> QORXV=ERREE w (| N)



FNBIT D - WLENERER

* T AELMAVDET e ~E—Liad, TJLUBIDE
DERNS, TTEMINNRERER. tHEATNWH:

J
Pet) = =y, 2 )

j,8):a(j,i)=1

> SRIBFNES = s1...57, BVNBIAEE = t1...t7, 1TXIFTTREFE a
t1 t2 tz3 ta N

S1 . u u n u

Piez (t]5) = w(t1|s1)x

o “HHE - - 5 (w(tals2) + w(tals2))
s3 ® = = m . w(N|53)><
S4 n n n . n w(t4|84)><

> TR w(ti]s: ) T AN FATIERIPIRER
> IR ZENERBERw (¢ N)
o EENFEE—1F, ERIPILUSAROTLENEME



B RSB
* TEXRE—TERIVRIERMF

B4 IAN ||| report holds that ||| -2.62 -5.81 -0.91 -2.85 1 0 ||| 4 ||| 0-0 1-1 1-2

, #5475 ||| , sadness ||| -1.946 -3.659 0-3.709 1 0 ||| 1 ||| 0-0 1-1

, 463 % ||| , beijing , and other ||| 0-7.98 0-3.84 1 0 ||| 2 ||| 0-0 1-1 2-2 2-3 2-4
, & & ||| . beijing , and ||| -0.69 -1.45 -0.92 -4.80 1 0 ||| 2 ||| 0-0 1-1 2-2

— @E ||| one china ||| 0-1.725 0-1.636 1 0 ||| 2 ||| 1-1 2-2

° HINERBIT P, BTER || MDRNAETED
> E—HDNIRBIHEVIIE
> B HDNEREIREREIE
> E=EDNZTRHENE, 83 JTRBENEX. 38
ERERERAE
> SUIED NAB R B M EES P HIMBYRE
> BREDNEIXNTFER



BEPIER

* BUFNBRTLULFIT MDBIERBVENRSR, UL
BENVX LR EHTIRFRAFIREURN SIENR SR

t:

> RBRREEEF AR AFIRI TR



BEPIER

* BUFNBRTLULFIT MDBIERBVENRSR, UL
BENVX LR EHTIRFRAFIREURN SIENR SR

the table

> RBFREVZEF AR A FIRI TR
> HGUSIANLNRHEERIDA, WBTG

X - X1 Xy, X1 X, (R1)
X = X1 X2, XQ Xl ( )
X = 3 t (R3)



BEPIER

* BUFNBRTLULFIT MDBIERBVENRSR, UL
BEXXLFTEHTIBRRIRBORRVENEER

the table

> RBFREVZEF AR A FIRI TR
> HGUSIANLNRHEERIDA, WBTG

X - X1 Xy, X1 X, (R1)
X = X, Xy, X9 X, (R2)
X = 3 t (R3)

* BINVBRRILBET IRIEFRER. WLHERE
il (MSD) . RN@BRRE (ME)



ERFRML: ETHENER

* ZZRI—MNE, KA BRIFNERESERHT, BF
1% Fystart; — end,_; — 1
> start;EIEBNIFNE T BMBAIERIBFB P BIE—
19, Mend;)YRFTRERE—T (end/y0)



ERFRML: ETHENER

° SEF—MLE, RANWTHRIRIERDSETRHT, 18R
1% Fystart; — end,_; — 1

> start; ZIEBNEASEI T BIRBIAIBHRIBITIE PSS —
19, Mend; MRTFNBRB—9 (endoy0)

x=-5 x=-—44 Binfeis  RFE I
1 5 +4
s: start; —endg —1=5-0-1
2 1-4 -5
t:

starto —end; —1 =1-5-1



ERFRML: ETHENER

° SEF—MLE, RANWTHRIRIERDSETRHT, 18R
1% Fystart; — end,_; — 1

> start; ZIEBNEASEI T BIRBIAIBHRIBITIE PSS —
19, Mend; MRTFNBRB—9 (endoy0)

x=-5 x=—+4 EfRiE  RRRIE BB
.......... > R QETTTIS

1 2 3 4

1 5 +4
EXR3 £

start; —endg —1 =5-0-1

S.

2 14 -5
on the table starto —end; —1=1-5-1
o RINBEERIBHRBRH c(r) = o, Hpa @I
MHITSE], a€[0.]
> BEFPEEMA, BRI



ERPRA2: MSDIRA!

o ETIBRNARRINNINEB IR R, 13

TR B DISKF A N R
> ?fﬂ/[HjlﬂV BRDNZE=FPFRLER: M, S, D
> —fERE JR#Hl/\%ﬂ%BTJHJ@—A%ﬂD

t1 to t3 tg4 ts teg t7 tg

S2 [ II II lllll
S3 [ I B R | II II II ]
L ] L ]

S4 = = =

S5 [ ] ] []



ERPRA2: MSDIRA!

o ETIEIEREINMN OSBRI BENFRME, 1T
BRI DISRPRA B N R
> ?fﬂ/[HjlﬂV BRDNZE=FPERLER: M, S, D
> —FhiFRAE Jﬁfﬂil/\%ﬂ%mm@—/\%ﬂg

t1 to t3 tg ts teg t7 tg

M(monotone): E831F1F

I
s

n
n
55---.---
n

S(swap): SRIED—T38
N[BT IR

D(discontinuous): IEELRFR



ERPRA2: MSDIRA!

o ETIENERRINN OISR HNEE AR, 1
VBRI SEIRARIE 79 2%
'Eﬂﬂ%ﬂfﬁi¢&%@ fE/RRE: M. S, D
> = IEREIE S TAEHNRIE— 25

t1 to t3 tg ts teg t7 tg

M(monotone): E831F1F

I
s

55---.---

S6 "= ® = ® ® =® =®m

S(swap): SRIE— 4218
N[BT IR

D(discontinuous): IEELRFR
* SIAVERIRASEFUN lﬂF_BUEﬂ A FEATRA T

P(o|s,t,a) - HP OZ|Sai7t’L7ai—17ai)

i=1



VERPIRAN2: MSDIRAY (£2)
° SRIFMBDHT—
Pr(ofs,t,a) = | | Pr(oi[5a,. fi, aic1, a;)

> HPa; 9t 55, BN3XTT, 4.tk NEMEIERI
> o, NABNEVIERREEY, O ={M, S, D}, Saifla;i-1BX

ifa;—a;_1 =1
if a; —a;_1 = —1
otherwise

> HXYARAERER, ERERINT
Intpre(d) = HPT(Oi = M|, t;, 051, ;)

i=1
> BN BETYLUSE fs-pre(d)FD fo-pre(d), MINFa;—13
faiv1, WOLIGEIE MBS/ EEAENIEREL



ERFRI2: MSDIRA (£2)

* B EARSOPE MEBRIEEREK, BRI
LIARMEITVESERE DT
> ETONERREAE T FRBIEREREL



ERFRI2: MSDIRA (£2)

* FITHEPERSBPE MNMEEFNEXEVIRE, FEARK
LIS TV ERERE D TIa T
> EFINERRIE T B0 AR EL
> {EiiﬁszE(tua ceey tv)éﬁﬁ‘z, gai EE(Sma ceey Sy)éﬁﬁ‘Z

t1 to t3z ta ts tg t1 to t3z ta ts5 tg
S ® m = ® =m = S ® ®m m = ®m =
S ® = = = = = S ®= = = = = =
53 [ on . 53 [ |
S4 . [ ] [ ] S4 .
S5 || S5 [ |
S¢ ® = = ®m = = S¢ ®= = = = = =



ERFRI2: MSDIRA (£2)

* FITHEPERSBPE MNMEEFNEXEVIRE, FEARK
LIS TV ERERE D TIa T
> EFINERRIE T B0 AR EL
> TEﬁﬁﬂEﬁ(tu, ceey tv)éﬁﬁ‘z, gai EE(Sma ceey Sy)éﬁﬁ‘Z

WRAE(x-1u-1)FAEXTTR, REFEIMEERIE, Woi=M

t1 to t3z ta ts tg t1 to t3z ta ts5 tg
s ®m m = ®m ®m =m s1 = = = @
Sy m M " = = o= sy m M " = =
s3 m m . T T s3 m m . TN
sS4 = = == sS4 = [ = = =
S5 ®m m | m . = = S5 ®m m | m . [ ]
S ®m = ®m = = ®m S ®m = m = m m



ERFRI2: MSDIRA (£2)

* FITHEPERSBPE MNMEEFNEXEVIRE, FEARK
LIS TV ERERE D TIa T
> EFINERRIE T B0 AR EL
> {EiiﬁszE(tua ey tu)éﬁﬁ‘z, gai EE(Sma ceey Sy)éﬁﬁ‘Z

WRAE(x-1u-1)FAEXTTR, REFEIMEERIE, Woi=M

t1 to t3 ta t5 te t1 to t3 ta t5 ts
s ®m m = ®m ®m =m s1 TN "
Sy m M o= S " sy m M " "
s3 m m . T T s3 m m . TN
S4 = = == s4 = = [0 m = =
S5 ®m m | m . = = S5 ®m m | m . [ ]
S ®m = ®m = = ®m S ®m = m = m m

BT EFRE

WRE(-LvH1)FAEXNTTR, HEFETHIBIRE, Wo;=S



ERERRI . HEER
. @ﬁ METFHEABRNBEREE, BEROUEME—
P DEQ

> XYIFAERBIM MZIER, RBESK—TANEARR
> RGN0, TUDNIERAISE, BILTUSIE

BT oA
W e
% -<
X e

> B2, XNTFIFESNERZEETTERNE
* WIB— I XS, ETHRARNBREESEIIT
CYNGRUNN

fue(d) =[]  Prlo]X1, Xy)

<0,X1,X2>€d



B85

° EFIBHAITHESENFRIUBIE =131
Q JTIBXR: FNEINFE NG T ANBENNHHEE
Q FFEE: FGIBERIIRE
Q E=RL: WMESORMENIn-gramE5RE

o BENTFTHEASE—NHE, NS MRIVFII— MR
8, ROERENMEMRINXLEEAHTEE, X
HEMS TR T

M

P(d, t|s) oc mscore(d, s|t) = exp(} _ \; - hi(d, s, t))
=1

> R=TSREWFARABVRERAR

mscore(d, t|s) = [] Pr(f]s)* x f(d)** x Pry,(t)
(s,t)ed

* JLSINBZHHERRSTERE (TANA)



RFIE

o KHF1-2: JTEBFMER, AEOETE

Klog (P (s[f) AR OBHEEElog(P(7]5)). RETFITEL
5 SERMBIS R i SOV

o KF3-4: WOBIBER, NTODCEIRE
Klog(Plex (£]5) FIR BN BNFMERlog (Prex (5]F))o FA3KE
HERATE T DR E IR B TR ST B R B TN R B



RFIE

o RHIF1-2: FREENIFEMEE, BIIECENENE
Klog(P(s)t)) A [QENFEREEog(P(1]5))e BETINEH
AT B ENFR A PR F BBV

o RHIE3-4: WUEMFEMEE, BIIEONRERFME
FKlog(Prex (t]3)) A0 2 [ANTC ENMFREEK log(Prex (5]1))o B
R FIEN DRIEIRE I BIME RSN X R

o KHIES: n-gramiBSiEAY, Bllog(P(t)). ES1¥EY
RFE, JLUERANIEBIMBRBHIEEE.

o KHiF6: XN KE, Bt BRERMOTRIEN, @
Nt RSB IXNFNEKEN RS

o KFHIF7: BFAMNIKE. X TMHERN 35 BRETINX
R/ DERERBENFHS (R NENFSXBE, B5/D
FER—W{ERK—L), BANIEARAZE NS SIXIERFNIEY
SNRE.



RHIE(£R)

hd ﬁ‘ﬁEs ]rl:]l:l?&']r:l:jjr‘qmglﬁ%qgo /E% \ﬁﬂ]«%
%MU(JZﬁfE)ﬁ B4R AR Fevil feature, IXEAHIEE —LE
FiEE FXYBLEUBRIBEMETHER, @%i—\ﬁﬂ@)\lﬁ
MV TIEE, RItERIZIEEA,

° KHIF9: ETHEXRBNEFRER, fue(d).

° KHIE10: EFMSDVERER, SiF51—T1E8Y
VAR frtore (A) fopre(d)s fopre(d), FVE—FBENE
R o (d) s fssor(d) fooror(d)

° R/

mscore(d, t[s) =[] 7eq pscore(5, 1) x fur(d)*® x fusp(d)*sP x
Prim (t)Nm x exp(Arw s - length(t))/Z(s)
pscore(5, 1) = Pr(f|5)* x Pr(5[)*? x Priex(£]5)*3 x Priey (5]1)M x

exp(/\pB) X exp()\WDB . (5(5 — null))



RAEREBIT

o SIFUWHHRS = {(f1.r1), . (furrs)}, B
> RS RBOS, rVERENEY, B
AR = {r1, .. RETNGHERANSZ1ENL
> S NRETS, RIBEIDER— n-bestER{d;}
o ITEASH), BENBFESND = (], .. d;}
M

df = arg maxz Ak - hi(dyj)

dij =1



RAEREBIT

o WFUGHERS = {(f1,m1), -, (7)), B
> [NEABRSEsMREDS, rBNENEY, BRE
R = {r1, .1 RENIGHFANSZ1EX
> HNTDREDS, BEssTMUER—Tn-bestSR{d;;}
o WFRHSE, FENIFHESNAD = {d], ... d/}

M
df = arg maxz Ak - hi(dyj)
dij gy

o RBREIIZ (MERT)
> EX—TEBIREEEN (D", RREEHS D RINENSS
SRRZENES, BUFENRE R/ MEIREK
> BNHERNHEREREK (WER) | UBHEREK
(PER) ., BLEUEDIANISTIAE
A" = argmin Err(D*, R)
A



REREBIL (5R)
° WHETRITEN
> SEPNHERBEFTEIRENIME, BRXHBRER

> ST MIGER, RIZE2-best NMESA = {d1,d2}, &P
S dBV1S ) score(d) ILARTANR T IRE N BIRES

M

score(d) = \; - hy(d) + Z Mo hi(d)=a-Ni+b
ki

di

da

model score




REREBIL (5R)
° WHETRITEN
> SEPNHERBEFTEIRENIME, BRXHBRER

> T MIIGHELR, BRIRB2-best™MESA = {d1,d2}, 8T
HSFdBYS score(d) I ARTNBRK FAXE N BYERET
M
score(d) = A; - ha(d) + Y M- hi(d) =a- X+
ki
LRAISIE B R T BIE

model score




REREBIL (5R)
° WHETRITEN
> SEPNHERBEFTEIRENIME, BRXHBRER

> TFEMIGER, BRIRE2-best MESA = {d,d2}, B
HESdHYG 7)score(d) QI AR TNAK T A E N BILK 2L

M
score(d) = \; - hy(d) + Z Mo hi(d)=a-Ni+b
ki

LEBIRIMIEY B RETHHNIE d* = dy
A =dy :

BLEU

2 SRR IBBLEUIE T HER, :
TN EE DN, P




REREBIL (5R)

o JFEBIBTHN
> BEBNSERKEFTETENME, BRHHRER

> TFEMIGER, BRIRE2-best MESA = {d,d2}, B
HESdHYG 7)score(d) QI AR TNAK T A E N BILK 2L

M
score(d) = \; - hy(d) + Z Mo hi(d)=a-Ni+b

ki
LRBIBCEE RETHOE A =dy
m, 5
2 S RIRBLE (BT HE, B b
TN EE DN, P
0 Wy wj

> B —ERIST A LIS IS B NG BRI



EIE
* IERRERILUNMANRY, HIEORSHIES

d* = arg max score(d)
deD

> Hd DRRFTE RIS IR,
> Pr(d, t|s) RNAIERAIBETBREBNGED

* SIS, BEEMELIEHINFPERIEN, 3B
BN THEIFNER, DNN2INENRIGHTIRG

s ®5+ B [A%R



EIE
* IERRERILUNMANRY, HIEORSHIES

d* = arg max score(d)
deD

> Hd DRRFTE RIS IR,
> Pr(d, t|s) RNAIERAIBETBREBNGED

* SIS, BEEMELIEHINFPERIEN, 3B
BN THEIFNER, DNN2INENRIGHTIRG

. 23t 8 R
/

t: Thereis



EIE
* IERRERILUNMANRY, HIEORSHIES

d* = arg max score(d)
deD

> Hd DRRFTE RIS IR,
> Pr(d, t|s) RNAIERAIBETBREBNGED

* SIS, BEEMELIEHINFPERIEN, 3B
BN THEIFNER, DNN2INENRIGHTIRG

ss 85 £ |8

T

t: Thereis



EIE
* IERRERILUNMANRY, HIEORSHIES

d* = arg max score(d)
deD

> Hd DRRFTE RIS IR,
> Pr(d, t|s) RNAIERAIBETBREBNGED

* SIS, BEEMELIEHINFPERIEN, 3B
BN THEIFNER, DNN2INENRIGHTIRG

s 83 £ |8

t: Thereis on the table



S0 - Bkl

e ITEMHAREDSs, TUMTERDEEHFE
TEMDEET, DREE

st KT i B - ¥R
table on have one apple
desk up there is an apples
upon there one apple
upon the tabel an apple
on tabel there is an apple
on the tabel have an apple...

o IFRNENFEEIFENS, BREEEHHAS SRIHE
fENFIEIN, B PSRN BUDTHEIRIENEI ?



SR - Ry B

o NEFRIMPHESIEREN, INFBERRL, B2
B BRENEFR NV ENFRIR
0 MFNERETRIR, BPMXREIREL

null |



BRI - R R
o NERFEINDHKGES BT, INFEIEREL, B8
RSB IR
O TFMERRTRL, BHEREHIL
Q KE— BRI RAFNBERE, ANEREHE
WESHHTEBEAN (TURNERSIORERIR)

=}
=N
=u
[~
[e]
=}
=.2

P=.

.
there is



fEtRam - Y B
o NBIBETOHED BIED, INEIEREY, 1
Gl L I
0 BENRAENEY, BHHEENE]
O M EBAN RAFNDIERL, ANCZOME

BRI EENE T (YU EMSHPEIEFRIR)
O XWAREZVRIBNA_EART5A

1] ™

table Ii

a

e B

m — N table |
null ) on || o

Q.

= on the table
an apple
there is E
o~
a - apple [
one i a



SR - Ry B

o MNENFEINPHOREIEe0RT], INFImnEEL, W

S EENFIRATNFRIZ

Q FENRESERRIR, FEMIRSIRL

Q PRI —TEIFRIY ROAUVFIEIFRIL, BNICRSEF
BRI FFIHTEEF N (FJURREMSPENERIL)

O XWAREZVRIBNA_EAT5A

Q BIFRREE SHBNRYE, SRS — 1 EHE
FRIR, MPEBEFRIRPHE— MR &S ENE

1] ™
table [ <
a
1]

o~

a — apple [

oz one o
PiEsE — i<~



RIREAH

* BEREKEMIGN, BREERESTOEKXN, HP
BENEFRIRTUEINTHEREBZEE
> JUBYRIRES, RBDEFRIRIHE



RIREAH

* BEREKEMIGN, BREERESTOEKXN, HP
BEBEIFRIRYTLIBI A ﬁE’]%‘%%E%@?%ﬁU
> JMUBIRIREAE, KEDBIFRILNEES

. T le
- -5 LS EES SRS, B
o W EONEE SFEKEDHES



RIREAH

° [EERBKENEN, BRZ=ERESTHEX, Hip
BENEFRIRTUEINTHEREBZEE
> JMUBIRIREAE, KEDBIFRILNEES

]
i - - ”’:’EE L BB ESE RS, B
mnuII *gﬁeg%ﬂi%c %ﬁ*&%%ﬂfg%{giiﬁ



RIREAH
* BEREKEMIGN, BREERESTOEKXN, HP
BEBEIFRIRYTLIBI A WE’]}%%%%@@J
> QLUBNERISESE, RE/DEFRIRNES

] e
N il LS EES SRS, B
m L/ IENEIE. 2FERIENBRR

it s not
B 2 BRI E R AT E S
lilnull E he —)s not zﬂ/lfl\, p\%ﬁ*@@%éﬁ{ﬁ{ﬂ@ﬂ@

[P=2]



Ri%EH

B%ﬁ%&f%ﬁm BREERETE/+DEKXR, HP
*erﬂﬁﬁﬂl¢ﬁ SO PIBI AN OV REEREE
> gRUBNERIRESA, KR/DEINHRIZNHE

] e
N il LS EES SRS, B
o, L/ BENEIE. & FRIENEL

« Bo% B seenerEmaEs
o, go" | A8, ABEERBERNET

* SRRIILUBDABERTAD, WABREDDEIS
T, BRIBEMM SIS RUIER



FRARE
° INE—TR/ERE BN S, WREBEARINKZEVE
FRiE, WETER, HRBBETY REROENIF R
> HIBENERIR, BOBEIRERD
> ERIZRCSENEENIENE T O
> URHRIA, NIEkEERERAILRIZ

D RV e NESL 21¥119 2219 2%319



FRARE
° INE—TR/ERE BN S, WREBEARINKZEVE
FRiE, WETER, HRBBETY REROENIF R
> HIBENERIR, BOBEIRERD
> ERIZRCSENEENIENE T O
> URHRIA, NIEkEERERAILRIZ

0SKESTRY D

D RV e NESL 21¥119 2219 2%319



FRARE
° INE—TR/ERE BN S, WREBEARINKZEVE
FRiE, WETER, HRBBETY REROENIF R
> HIBENERIR, BOBEIRERD
> ERIZRCSENEENIENE T O
> URHRIA, NIEkEERERAILRIZ

wvggy Ry el "o | ol
FRUTBORTE NBRE R

. 1 _ 3 ) 2 .
O%$§@§§{$i§ o null .tabel g have .there is

D RV e NESL 21¥119 2219 2%319

o BRBRRIMRARE HESRIEME

=



QOutline

BETRERADEHE R




BETRBNDENAE

* BT LURIBOVEIRIDE 2 BN EMEAER, B
KB MFBREKEIE
> SUE P RIS BT K E3BIBIEFRAK
> FISIEERE, B3 MIRABAZIFBM

FNB(PX) YIGRETE P E IR
85 3341
28 27 213
B3 21 13 12
B3 2T 138 8
B3 2113 8 595 0
B3 21 13 835 X2 0




BETRBNDENAE

* BT LURIBOVEIRIDE 2 BN EMEAER, B
KB MFBREKEIE
> SUE P RIS BT K E3BIBIEFRAK
> FISIEERE, B3 MIRABAZIFBM

FNB(PX) YIGRETE P E IR
85 3341
28 27 213
B3 21 13 12
B3 2T 138 8
B3 2113 8 595 0
B3 21 13 835 X2 0

o BEREAFIEFIn-gramESERTEMEK BPE AR
> S| NRITEVEARER, thlEeIE T rEeER
> WA, LU ENE ZERER



BB AENARE - — 13
o —MBENFARLINBIPIS(Chiang, 2015)
RE BN B 5 It B R 81 O BR =2—
YEAZA: Australia is diplomatic relations with North Korea
is one of the few countries

S2Z1% . Australia is one of the few countries that have

diplomatic relations with North Korea



BB AENARE - — 13
o —MBENFARLINBIPIS(Chiang, 2015)
RE BN B 5 It B R 81 O BR =2—
YW\EA 4R Australia is diplomatic relations with North Korea
is one of the few countries

S2Z1% . Australia is one of the few countries that have

diplomatic relations with North Korea

°* MABARAZENFERAUBE
» diplomatic relations with North KoreagEtBiH{T IEIRIER
» one of the few countriesBEB T IEIRIER
> B8R, MMMIIE B B) SEERER - RAD?



SIANFTHEIFSIT

° B, BYBESLRINMEGIBHTETLIERENENTE
RRERIG. B, BSE8"SE"8Y, BT
DAAE — ey o T s EnE «

(5 X; B X,, have X, with X; )

X8, X FXowRTE, REHNEREEaANNTEXR MR
SRR, TETLUEETESDRER, XHE, XiP
RIBSHBMESHIXTRANAL 5 —FPEMEFLSIER,
HBEFE S X B X"#EN "have X, with X", BB
EEMRESETELENRSE



SIAFTHREERIT
o B, BYBESSIINMBFDEHEREDIERNEN TR
SURBRONA. B, BSRE S H, RN
DU — TR SR ERE
< ‘—5 X1 ﬁ XQ, have XQ with Xl >
XEB, XiFIXo®ZAEE, RENEMEBENEERT
NNXAR, TEOLIRECESDSLEIR, XF, X
RBSHBEIMESHXINAE 5 —FPENEHINSHERR,
BEFIE'S Xy B Xo"81FN "have X, with X", 18
EEMRESITETENRSE
o XY, JLIBHARZXIFBIENEAN
<X17&EEX2J X1iSX2>
(X; 22—, one of Xy)
< X1 E'ﬂ Xg, X2 that have Xl >



EEARBEMNEBARINE DT ERTRE

o B2 O] DARS Ll A4
> SPEEMRBNERBINI LKA SR

&6 North Korea



EEARBEMNEBARINE DT ERTRE

o B2 O] DARS Ll A4
> SPEEMRBNERBINI LKA SR

&6 North Korea

HRx diplomatic relations



EEARBEMNEBARINE DT ERTRE

o B2 O] DARS Ll A4
> SPEEMRBNERBINI LKA SR

BN =
[
Jeg

(o > haVe W|th
[
North Korea

HRx diplomatic relations



EEARBEMNEBARINE DT ERTRE

o B2 O] DARS Ll A4
> SPEEMRBNERBINI LKA SR

B’}] D . > that
f f
\\ D WESER the few countries/
5 5 Bk s| have with
Y 4 Y Y
I I
pld= North Korea

HRx diplomatic relations



EEARBEMNEBARINE DT ERTRE

o B2 O] DARS Ll A4
> SPEEMRBNERBINI LKA SR

\Z_ D >| one Of
B’}] D . > that
f f

\\ D WESER the few countries/
5 5 Bk s| have with

Y 4 Y Y

I I

pld= North Korea

HRx diplomatic relations



EEARBEMNEBARINE DT ERTRE

o FEIAZ O U AL HE5AR
> ML EMRIBBEMBInT LIRE S

£ M s
F
SER Austraha /
D >| one of
ry
g9 BB e N that
x x
\\ D EXR the few countries/
5 5 Bk s| have with
Y 4 Y Y
I I
&6 North Korea

HRx diplomatic relations



B% £ N NTRIOE

o Dl FXFpxyENERBIA ST, GRIAREE E N IRNX
EETEN, 12Synchronous Context-Free Grammar(SCFG)

FEX - O £ NITRIOE

—MEE L NI RIGEBRBOMEN, Ty, Ty, I, R), Hp
1. NRIRRERES

2. THLDORRRESHEIMBRERNES

3. I C NEISIFREFES

4. REMIES, S5FMNr e REWMEN

LHS —»< o, 8, ~>

Hop, LHS € NERMUBNZEES, BR—TERER; S
EREH=#DAEM, o € (NUT) ®RNBRESKRERHAERLS
FTAMNE; 8 € (NUT)" TRnBBEMBSSRETAIFRESR
HRRBVER ; ~FRINoAl BPRESRIHIL- 1IN KR

<




B £ NNTRIOEK - KP)

o SCFGOMWEMEXICFGRIT B, B TIERIE
HCFGH REINNE, WNE—LSCFGHIN, EPE T
NI SRR N B IR SRR SRR

S = < NP, ﬁ%% VPQ, NP, wish to VPy >
VP — < XY NP; B%% VP,y, be VP, with NP; >
NN — < g®XK, strong >



B £ NNTRIOEK - KP)

o SCFGOMWEMEXICFGRIT B, B TIERIE
HCFGH REINNE, WNE—LSCFGHIN, EPE T
NI SRR N B IR SRR SRR

S = < NP, ﬁ%% VPQ, NP, wish to VPy >

VP — < XY NP; B%% VP,y, be VP, with NP; >
NN — < g®XK, strong >

° XENP, VPEREESTIRNIIERER. HBR, Tl
SBINFPXLEHAZNEDN, JLUEHEREROE,
RES—TPIERERT

X — <X, FBE Xy, X, wish to Xy >
X — <Xy X, &% X,, be X, with X; >
X — < 9®NA, strong >



— M EREIOA
o WF— POV, RIRTUERW NEL £ X

ToRIOA

IRB

#O K T s

B#fRmE: The imports have drastically fallen

SCFG:

r
T9 @
s

T4 :

<o

X

_>
_>
_>

_>

( ([ Xy, The imports X; )
( X1 N Xy, Xy X; fallen )
( KiIgE, drastically )
(5, have)

Hip, Mlrir. 08B EEHN, XELET
DIREEANEEERE %R ; Mlr 28RN0 ; A
WrsA0r LR, RNRIFHEFDEHIENF



FEMNNHES

* {BRESCFGRIINIBNTZION S — TS, |RANEVER
BoALBRRESHENMESSPH— T IFRER
(X1, X1)



EREMNI S
o [ASCFGMINIBNTIZIEN T — TS, 8RNV
BEALBRRESIHNERESEPH—IFREN
(X1, X1)
=y (3 X, The imports Xy )



EAN S
o [ASCFGMINIBNTIZIEN T — TS, 8RNV
BEALBRRESIHNERESEPH—IFREN
(X1, X1)
=y (3 X, The imports Xy )

1
2 (30 X3 N X4, The imports X, X fallen )



FEMNNHES
* {ERESCFGALINBINAZIRRY 5 — TS, SRINIEVER
BoALBRRESHENMESSPH— T IFRER

< X17 Xl >
#(] X5, The imports X5 )

=
2 (30 X3 N X4, The imports X, X fallen )
= (B0 KIBE T X,

The imports X, drastically fallen )



SEALNNHES
* [EASCFGHINIBYIIEMEAY T — S, SRMNBVER
H=ASBRRESHBEMESEPH—TIFRERT
(X1, X1)
=y (3 X, The imports Xy )
2 (30 X5 N Xy, The imports Xy Xy fallen )
(

73

=5

HO KIEE NBE Xy,

The imports X, drastically fallen )
= (BEO KBE TR 7,
The imports have drastically fallen )



FEMNNHES
* {ERESCFGALINBINAZIRRY 5 — TS, SRINIEVER
BoALBRRESHENMESSPH— T IFRER
< X17 Xl >
=y (3 X, The imports Xy )
2 (30 X5 N Xy, The imports Xy Xy fallen )
(HO KIBE M Xy,
The imports X, drastically fallen )
= (BEO KBE TR 7,
The imports have drastically fallen )

73

=5

XEIATE N REMNr1, r2, 73, 1 ADRHISCFGHES, 1C1F

d=riorgorzonry

BRIEN S WRT DS ERBERBENH—T U



9% G

* HXPRARSDPEESBRRRIEMN NI EENFLIEDIH
BE—ReVS)N, R LEIGED S| ARKIN(glue
rule)>RANMEB, BT

S — (S Xy, S Xy)
S — (Xy, Xy)



9% G

* ARIFAAPAF BRI EEENFLILE0H
BRI —ReSEn, RITUAESCEPSIARKAN (glue
rule)>RRME, FERWH

S — (51 Xy, S Xy)
S — (Xy, Xy)
* Ak, RAKMNEINBNHESTHE, RN
e UMD
S — <81X2, S1><2>
— <S3X4X2, 83X4X2>
S (X o Xy Xoy Xy e Xy X )

* RAMNUAKIZE S RZVRH I (BIESBE RN,

PEROInFRHE), A S ESIERIEMRE



SRR TNEIN L S5 BR1Fm AR

o QSENFOALIA R T HOVEE : FJLURIATE
AN ETIE, SN ERRIZ T -

YIZRRTIEEHE

\

S5 (RROU) #ER
BHBET i:: SIREIE
BHEES) l
e X
BiFeEl n-gramE SR

\

FHIERREBIT
VB ETIBRE ESIER
—

FisH s



BARFNE NN HBER

* QO3B ERALIL
> B TANEMEL, MINTFRE P HEVSEIFTE 513X
THRIG—BBVAEXY

ARG TIITE:
X

&\(\6 $®’§’<\ ?\; \\ed 0b &ob’b\\ %
SK = |
x5 B W
E = o« =« W = = = & HESRIBIAN:
Q_?). . [ ] [ ]

] ] .

EOS = n n n n n n .



BARFNE NN HBER

* QO3B ERALIL
> B TANEMEL, MINTFRE P HEVSEIFTE 513X
THRIG—BBVAEXY

HEVSRINATIE:
e
& > o .+>» RSEW — The weather is very good
& F, S S S v e
/j\ai [] [] [] [] [] . [] [ ]
3{’%’ . . [] [] [] [] LI |
S R BRI HRESTIHLI:

&
|




BARFNE NN HBER

o QNI ERARO
> SYHTATIBMEL, MIIXTTHRERE P HEVS EIPTE S13RY
THRE—HEVRRIBXY
> EHEVSHINAIED, HEEHDBSNIE, BHELR
SROHTER, AR T —FAN
R RIIFE:

&
& 3 O @ S
&\\e’ $®® & \\Q} 600 &ob ) Q/O

KSEL — The weather is very good

/j\ailllll.ll
aiELIEIIIII

R N KBRS BIBIHAN:

B|le = =« =« W= '"""---->X1§§Z}—X1isverygood




BARFNE NN HBER

o WIHBERALI
> B TANEMEL, MINTFRE P HEVSEIFTE 513X
THRIG—EBVAEXY
> EHEVSEIBVRIESD, BRAEPRINIAE, BREIER
SROETE R, MASER) S —RAN

IS B 0URE:
<
X > KSELS — The weather is very good
& \&'z}“ o A@d oooo &ob’b o

K= — The weather is

/j\ai [ [ [ [ [ ] L] a
KSE — The weather is very
%’Eh I:I ] ] ] ] ] ]
= IR R (R HORS R
F s = = = L | X185 — Xy is very good
o = = = = = = " KSEX; — The weather is very X;

X1EXs — X is very Xo



SOEHAR

* IR FEOVASEILUHBEEIREMN, MK SR
RVIZA0RRIEEER, EEEFtee, REZN
N—EL)RKRBISOEMNEI B

X — <X; Xy 22—, one of X; Xy >
X —><X1XQIEEX3, X1XQiSX3>
X - <Xy %EE Xg, X3 wish to... X9 >

10




SOEHAR

* 2R -EOVOETLUIEREI RS8N, MUWAZZE
RIGAIRRESEVRR, BEERmENFERE, RILHERI0
AN—ELR PR B SOEM N BvE B

X = <X Xo Z2—. oncof X; Xo >
X< X1 Xy o Xg; Xy Xy is Xzg>
X = <X, HBE.. Xy, X| wish to... Xy >
=... 5 .
Bid10M™M3
B3NSR

Q M PBYIFARERTA I DUELREIHI
O BRNNRZBSIH NIFRER
O HEWINEGRZIUEKI0T 21T



SOEHAR

* 2R -EOVOETLUIEREI RS8N, MUWAZZE
RIGAIRRESEVRR, BEERmENFERE, RILHERI0
AN—ELR PR B SOEM N BvE B

X = <X Xo Z2—. oncof X; Xo >
X< X1 Xy o Xg; Xy Xy is Xzg>
X = <X, HBE.. Xy, X| wish to... Xy >
=... 5 .
Bid10M™M3
B3NSR

Q AN hHIIFRBERATG LUELBIHIN
0 BRANFZESHNIFRERT
O MEWINEHZTIUBHRL0 R
* [RIt AN, ARBNESEERNANIELAR, ISZ
Hierarchical Phrase-Based Translation
Chiang, Computational Linguistics, 2007



RHIE
o SINEET—, RRIGEEAIEALIBIEILHT
RIS - P(d,t]s) = e"zg@ﬁ es ) o HODIFHEIR

S{\ Y UBARNERRYIZHTIB, FHER
B BREPEN.




RFIE

o SINEET—, RRIGEEAIEALIBIEILHT
RIS - P(d,t]s) = eng@ﬁ es ) o HODIFHEIR
E {0\ TSRS/ SIREYISHHTIAN, RIER
{0} BEAPEN.

o XB, FERRIOBMERLIS — (o, 8, ~ )HFER
> aFIBFRMNRBIIERBIANIE, ~FRAMBIIBIRIANIR AR




RFIE

° SIRBIRE—#, RRAAEREMOEHEARITURENHT

218 - P(d,t]s) = Zeigzﬁif;“):a$ﬁﬁ&

£\ TSR/ ERK I GHTIBIE, IHTw

4 {h  BEBBFREW,

o XE, FERKIGEMWEBRELES — (o, 8, ~ )EFK
> AFETIRBHEHREMNE, ~Fmii 8RR R
o KHF1-2: JOEBNEMER, BFOBIRE
Klog(P(a|8)) AR BHEEKlog(P())s XEB, aF08
ﬁ&%ﬂﬁ%,ﬁm@ua%gﬁhb%%mﬁﬁ &
RS T T .

o BH[3-4: WBMTER, IO

Klog (P, (0] ) AR ENTBHEIER 0g (Pre (5]0))o
SR ATER DIRIE R B R R B S DRI R




RALE (52

o KHIES: n-gramBSEAY, Bllog(Pi(t)). EEFNEY
mE, SRUEFRAIEBIMEREEIEER.

o KHIF6: FXKE, Blitl, B#R&IMNaTiRiFEN, O
Nt RAB I IIXTNFENKENRG



RALE (52

° KHIES5: n-gramBSRAY, Bllog(Pin(t)). EEFNEY
mE, SRUEFRAIEBIMEREEIEER.

o KHIF6: FXKE, Blitl, B#R&IMNaTiRiFEN, O
Nt RAB I IIXTNFENKENRG

o KHIET: BIFMNEE. X TMHERN T BRIETNNX
R/ EFHEREENFHES (B NEFREEEE, BF/D
FHR—REK—L), QNILARBE NS IXVERINE
SRS

° KHIE8: RAMNUEE., X MHERN S IULARFATUT
il feB FR AR 2K AL B9 5



CKYf#&tS

o ETREIEHNENFRESETIEHNRIED, &2
R EBscore(d) AR BRARBIENFHETd

d = arg max score(d)

deD

> BT ENEHESHSCFGIORY, BRCKYERHITHEN
> CKYEZFEE —THARACEREENTRE BSBET
— PN ENNTRIOENELR, BIREL T

Siin 3%

Sint)=5

—_—

THBRTESEIV(CNF)

{

«~—

Tiim 3Ok

BT RIREHEIF

Tint3




CKY&A

o CKYS X BUBDAEspan kAR R RO EIOA
> BN RBPBs = s1...57, UNRCNFILEG
> i FMSRSESNEG6
Function CKY-Algorithm(s, G)
fore j=0toJ —1
span(j, j + 1].Add(A — a € G)
fori=1to J // length of span
forj=0to J -1 // beginning of span
for k =jtoj+1  // partition of span
hypos = Compose(spanlj, k|, spanlk,j +1])
span|j, 7 + l].Update(hypos)
return span|0, J|

st S1 i8S S3  S4 S5 Se i S7



CKYS&EA

* BUIHKB P CKYEZENERIABS, BE— 1P LEIEX
SOEUN —"118abbe, RHAWMZPIIRSET I
=, BBADRIZW R

S—AB A—-CD|CF B-—c|BE
C—+a D—-b E—c¢ F—AD

) Fe BEE  #S

=1 [=2 =3 I[=4 I=5



CKYS&EA

* BUIHKB P CKYEZENERIABS, BE— 1P LEIEX
SOEUN —"118abbe, RHAWMZPIIRSET I
=, BBADRIZW R

S—AB A—-CD|CF B-—c|BE
C—+a D—-b E—c¢ F—AD

a C RS BE KES
1 1 [0.1] C—a
a
2
b
3
b
4
C

=1 [=2 =3 I[=4 I=5



CKYS&EA

* BUIHKB P CKYEZENERIABS, BE— 1P LEIEX
SORRA R —&81Faabbe, KFEBMZPRBEBET LN
=, BBADRIZW R

S—AB A—-CD|CF B-—c|BE
C—+a D—-b E—c¢ F—AD

a C RS BE KES
1 1 01 C=>a

a C 2 [1.2] C—a
2

b
3

b

=1 [=2 =3 I[=4 I=5



CKYS&EA

* BUIHKB P CKYEZENERIABS, BE— 1P LEIEX
SORRA R —&81Faabbe, KFEBMZPRBEBET LN

=, BBADRIZW R

S—AB A—-CD|CF B-—c|BE

C—a D—=b E—c¢c F—=AD

0

a C RS BE KES
1 1 [0.1] C—a
a C 2 [12] C—=a
2 3 23] D-=b
b D

3

b

=1 [=2 =3 I[=4 I=5



CKYS&EA

* BUIHKB P CKYEZENERIABS, BE— 1P LEIEX
SOEUN —"118abbe, RHAWMZPIIRSET I
=, BBADRIZW R

S—AB A—-CD|CF B-—c|BE
C—+a D—-b E—c¢ F—AD

2 IB FS BE %S
1 1 [0.1] C—a
a C 5 12] C—a
2 3 23] D-=b
b D 4 34 Db
3
b D

=1 [=2 =3 I[=4 I=5



CKYS&EA

* BUIHKB P CKYEZENERIABS, BE— 1P LEIEX
SOEUN —"118abbe, RHAWMZPIIRSET I
=, BBADRIZW R

S—AB A—-CD|CF B-—c|BE
C—+a D—-b E—c¢ F—AD

2 IB FS BE %S
1 1 01 C=>a
a C 2 [1.2] C—a
2 3 23] D-=b
b D 4 34 D-=b
3 5 [45] B—oc,E—c
b D
4
c BE



CKYS&EA

* BUIHKB P CKYEZENERIABS, BE— 1P LEIEX
SOEUN —"118abbe, RHAWMZPIIRSET I
=, BBADRIZW R

S—AB A—-CD|CF B-—c|BE
C—+a D—-b E—c¢ F—AD

2 IB FS BEE £S
1 1 01 C=>a
a C 2 12] C—a
2 3 23] D-=b
b D 4 34 Db
3 5 [45] B—oc,E—c
b D 6 [0,2] none
4
c BE



CKYS&EA

* BUIHKB P CKYEZENERIABS, BE— 1P LEIEX
SOEUN —"118abbe, RHAWMZPIIRSET I
=, BBADRIZW R

S—AB A—-CD|CF B-—c|BE
C—+a D—-b E—c¢ F—AD

2 IB FS BE %S
1 1 01 C=>a
a C 2 [1.2] C—a
2 3 23] D-=b
b D A 4 34 D-=b
3 5 [45] B—oc,E—c
b D 6 [0,2] none
4 7 13 A—=CD



CKYS&EA

* BUIHKB P CKYEZENERIABS, BE— 1P LEIEX
SOEUN —"118abbe, RHAWMZPIIRSET I

=, BBADRIZW R

S—AB A—-CD|CF B-—c|BE

C—+a D—-b E—c¢ F—AD

a C RS BE #S

1 1 01 C=>a
a C 2 [1.2] C—a

2 3 23] D-=b
b D A 4 34 Db

3 5 [45] B—oc,E—c
b D F A 6 [0,2] none

4 7 13 A—=CD
c BE S

15 [0,5] S — AB



CKYEHS (%)

* Kfrt, EERRIBBENNE, FEERERCKYE
R, BREFRHWNTEITEDRN, TeHTRD



CKYEHS (%)

* Xfr b, ABRRIDEENRNNIR, FEEERHERACKYE
%, BREBRNWATEIETI, 0T
> T MRBEDS, EARRBHINFRDBHEHspan

#HO NigE EE Kt
Imports drastically fall have
had

The imports

substantially fallen

a



CKYEHS (%)

o SOPR F, GEERINSMHEENIE, NeeERERCKYE
%, BRI NTEITESTEIN, e TS
> YT REDS, FERFIEMNERLBHERspan
> B0 LEXIspanhHIE N FspaniHTEFMES (IE. &~O)

#HO NigE EE Kt
Imports drastically fall have

The imports substantially fallen had

a

drastically fallen



CKYEHS (%)

o SOPR F, GEERINSMHEENIE, NeeERERCKYE
%, BRI NTEITESTEIN, e TS
> YT REDS, FERFIEMNERLBHERspan
> B0 LEXIspanhHIE N FspaniHTEFMES (IE. &~O)
> TEEMNMESHEOHIER MR, REERRIMESHITXY

N BYESE NS
#O NiBE R Kt
Imports drastically fall have
The imports substantially fallen had

a
drastically fallen

have drastically fallen

[_j

The imports have drastically fallen




11 /5881%2(Cube Pruning)

* BIENGBEFEEDABTERZEEIEEK, RERIE,
BRI ARDNRX NI
> BESIXREAOSclHITEF N, B—Tcell@3n %
B, B Tcell@EmMRE, MErEn x mPHRE

X =< M Xy, from X; > X —< X, plan >

X =< M X, since X; > X =< HZ, scheme >
X =< M Xy, from the X; > X —< N8, project >
X =< M Xy, through X; > X =< fYHA, times >

> LUnFImEURAN, SFERZHNRE, JLIBIRHIRK
RN KEFABORE

> S— P EBEMBRUWTRENBIIESREDNRE, X
EBIL/EIR% (cube pruning) BIERE



YT/58I4%(Cube Pruning) (%)

* NBZEATEIYRENAES, MBMRIIEEIBTE
> RGNS el PRIRERITH R, RENREE
RINR, RIUEGHESE

X =< M Xy, from X; >
X =< M X, since X; >

X =< M Xy, from the X; >

X =< M Xy, through X; >



1 /58087 (Cube Pruning)(4E)

* NBZEATEIYRENAES, MBMRIIEEIBTE
> RGNS el PRIRERITH R, RENREE
RINE, RILEGAHESE
> HREITEAEHAN, EERLNRE, BHERELEN
UM, AUTHITIEN

X =< M Xy, from X; > 2.1
X =< M X, since X; >

X =< M Xy, from the X; >

X =< M Xy, through X; >



YT/58I4%(Cube Pruning) (%)

* NBZEATEIYRENAES, MBMRIIEEIBTE
> RGNS el PRIRERITH R, RENREE
RINE, RILEGAHESE
> HREITEAEHAN, EERLNRE, BHERELEN
oM, AUTHITIEN
> BEFENRERE-EHHE (WKREE) HEFHMIA
BREREMEIRRIBER, WRILEE

@ &
&S o

N é@, O . @QJ
N s ¥ X

X =< M Xy, from X; > 2.1 5.1
X =< M Xy, since X; > 5.5
X =< M Xy, from the X; >

X =< M Xy, through X; >



YT/58I4%(Cube Pruning) (%)

* NBZEATEIYRENAES, MBMRIIEEIBTE
> RGNS el PRIRERITH R, RENREE
RINE, RILEGAHESE
> HREITEAEHAN, EERLNRE, BHERELEN
oM, AUTHITIEN
> BEFENRERE-EHHE (WKREE) HEFHMIA
BREREMEIRRIBER, WRILEE

X =< M Xy, from X; > 2.1 5.1
X =< M Xy, since X; > 55 85
X =< M Xy, from the X; > 7.7

X =< M Xy, through X; >



YT/58I4%(Cube Pruning) (%)

s NEZEMETRENEAS, MEMNFIIEET e
> RBENEUXIE Deell PNFRBFITHR, REOUREL
&INE, RUEEHHEEE
> WEMEMBEHNN, ERMINRE, BIEHENRE
0, ANBTEHITIEN
> HRIFENRBIR—ENHE (WKRESE) WEFNA
NXBEREMEIRREBES, WRIESEE
Q ef(& '\Q’é’ &

o
Qfoé\<? &\‘Q

X =< M Xy, from X; > 2.1 5.1
X =< M Xy, since X; > 55 85 4.2
X =< M Xy, from the X; > 77 82

X =< M Xy, through X; >



MR
° NRRBRDPOLIBH, BEFRERIDBOVENFEIIMAE
g%?%?ﬁ%ﬂ%ﬂﬂﬁﬁﬂ

ETMLLTﬁK%?h%BU@hﬂ%mT% JM&CKY%%%
T BRI R

* JRIEZENARSOEGERIOH—HIRIARIIERE

it &S MhTE=
(BLEU[%]) | (BLEU[%)])
%215 (Moses) 36.51 34.93
521E (NiuTrans) 36.99 35.29
ERI21E(Moses) | 36.65 34.79
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> What's in a translation rule?
Galley et al., 2004, In Proc. of HLT-NAACL

> Scalable Inference and Training of Context-Rich
Syntactic Translation Models
Galley et al., 2006, In Proc. of ACL

> Tree-to-String Alignment Template for Statistical
Machine Translation
Liu et al., 2006, In Proc. of ACL
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SUTSRE=S/M Y an, R TP 8ISpanflComplement Span K48
é&y —D/n\nEUBIE Aj{l:l —Dn\\) {:\)H\UXEE_/l\Z(@{%_%ﬁ

IP span={36}
_——— cspan={1}
NP VP "Tee
. " span={3}
P‘N /PP\ /VP\ c-span={1,3-6}
ﬁﬁ s NP vV NN AgfE
I | ‘ ‘ !
| o NN e R
| | | ' '
‘ ‘\ K /l /I
: A N IE“:; = ! 4 ’ q%
: T~ ‘:;::—‘;\;\;{i e - IS

he was satisfied with the  answer
1 2 3 4 5 6



AL EX
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> ZEmAE RIRDRETE DM
> ERNAERBH T HREREHNEIE DM
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/\
NP VP
\ -
PN PP VP
‘ ! \ [ |
! Xy NN =T s Es
: ! \ I |
I \\ K ,l // N
: AN @‘:\1 - / e o8
: - ‘:;:::;\;‘;\fi\: e ’ b=
he was satisfied  with  the  answer



AL EX

* JETIRARLEN TMUBIAR, MUTRHE
> ZEmAE RIRDRETE DM
> ERNAERBH T HREREHNEIE DM

BI%0: VP(PP(P(XY) NP(NN([@%))) VP,) — VP; with the answer

IP
/\
NP VP
\ -
PN PP VP
| o 0
o P NP VvV NN
I | | | I
: | | | 1
‘ \\ e ,l // N
: SR @\‘:; N / L7 ﬁ\HE
| RSt Nt Rl
he was satisfied W|th the  answer

1 2 3 4 5 6



AL EX

* JETIRARLEN TMUBIAR, MUTRHE
> ZEmAE RIRDRETE DM
> ERNAERBH T HREREHNEIE DM

BI%0: VP(PP(P(XY) NP(NN([@%))) VP,) — VP; with the answer

IP
/\
NP VP
\ — o
PN PP VP | =5
| o
o P NP VvV NN
I | | | I
w Xy NN RN R
: | | | 1
| \\ Ate ,l // B
: SR @l:;\ / L7 ﬁ\HE
| L RREE R A E S Lo A
he  was VP with  the  answer

1 2 4 5 6




ALIURER - BVLDE

* FTETETIRIL 5 OANBNINSES (frontier set), i#
MSEIREI—Fb UDZEI LU UDEIS EGT A ES (SR A0)

P

/\
NP VP
‘ /\
PN PP VP
| PN N
18 P NP Y, NN
| | | |
X NN Ea =1
1
EES |

-

he was satisfied with the answer



ALIURER - BVLDE

* FTETETIRIL 5 OANBNINSES (frontier set), i#
MSEIREI—Fb UDZEI LU UDEIS EGT A ES (SR A0)

IP =S

T T RIE

NP VP

| T T~

PN PP VP

| RN N

it P NP vV NN
| | | |
Xy NN 7 =

eSS |

-

he was satisfied with the answer



ALIURER - BVLDE

* FTETETIRIL 5 OANBNINSES (frontier set), i#
MSEIREI—Fb UDZEI LU UDEIS EGT A ES (SR A0)

P Tt
T T RIE
NP VP
| T
PN PP VP
| RN N
it P NP VV NN
1 | | | |
W NN E®R R
|
3 | : @§ /II /(!
l
|

—e

-~ \ N S <

he was satisfied with the answer



MUIFRER - B/ AL

o NEESHNEINUIE, ~ESBSTRAE, XS
FEATESHEHENEIR, 8TRAERENN 5 —K
B/ ENEM (BITTA K SR 0 EaIALIN). 020 7Bl

NP VP
@
1
VP
PP VP
[
4
PP
P NP
* [
L4
NP NP VP
PN P NN w NN
\ \ \ \ \
i Xy o& Ea) R
T

| S -tXza -

he was satisfied with the answer



MUIFRER - B/ AL

o NEESHNEINUIE, ~ESBSTRAE, XS
FEATESHEHENEIR, 8TRAERENN 5 —K
B/ ENEM (BITTA K SR 0 EaIALIN). 020 7Bl

r1 NP(PN(ft8)) — he 1P
NP VP
@
$
VP
PP VP
[
$
PP
P NP
& Y
®
NP NP VP
\ \ N
PN P NN w NN
\ \ \ \ \
fto X3 o& Ea) R
T

T

he was satisfied with the answer



MUIFRER - B/ AL

o NEESHNEINUIE, ~ESBSTRAE, XS
FEATESHEHENEIR, 8TRAERENN 5 —K
B/ ENEM (BITTA K SR 0 EaIALIN). 020 7Bl

ri NP(PN(ft8)) — he

ro  P(X¥) — with NP V=P
VP
VP
[}
NP VP
‘ /\
PN W NN
[ \ [
1t E L=
T

- -z~ -

he was satisfied with the answer



MUIFRER - B/ AL

o NEESHNEINUIE, ~ESBSTRAE, XS
FEATESHEHENEIR, 8TRAERENN 5 —K
B/ ENEM (BITTA K SR 0 EaIALIN). 020 7Bl

ri NP(PN(ft8)) — he

T2 P(XT_T) — with NP V.P
rs  NP(NN([@Z)) — the answer o

he was satisfied with the answer



MUIFRER - B/ AL

o NEESHNEINUIE, ~ESBSTRAE, XS
FEATESHEHENEIR, 8TRAERENN 5 —K
B/ ENEM (BITTA K SR 0 EaIALIN). 020 7Bl

r1 NP(PN(ft8)) — he 1P
ry  P(XY) — with NP v
rs  NP(NN([@Z)) — the answer "
ry  VP(VV(ZR) NNGER) —

satisfied

he was satisfied with the answer



MUIFRER - B/ AL

* NEEGHXINEINIIE], ~4 TETMHE, XL
FEATESETHUER, S TRAEESN 5 —%
B/ N\ENEAIU (RITTAGKER DY), W0 Rl

r1 NP(PN(f8)) — he
ro  P(XY) — with
rs  NP(NN([@Z)) — the answer
ry  VP(VW(FRR) NNOAR) —
satisfied
s PP(P; NPy) —
P1 NP2
rs  VP(PPy VPy) —
VP, PP,
r7  IP(NPy VP3) —
NP, VPo

he was satisfied with the answer



— IR

o LB, WMEEMSIFEINIEXI N —i P —TT AL,
RIS PIRRE—, AL

NP(PN(ft2)) — he

. XFAUINFAEAVNES

PN(f1) — he
NP(PN,) — PN,

XE, IBAR—TTMWEFHARL NP(PN(f)) — he" £
RHETAFSKMAZR, RADHERDERIOERIC
BN—TTMSRKAISNENERIRME, BRAR XL
— T FIRBHERAZSHINE I

XA LEPPNERRIE DR, BRRBIFA
DUIEE AL



SBSHIAMI - RMEBZEXYTT

* WEEFASGIIYRIREMNTUBERTREZHNE
SHZ. NIRAEZESSENNE, FRMEE
FTTEVIBIT - BENTFRIGN BERTE I REBIANN £



SBSHIAMI - RMEBZEXYTT
* WEEFASGIIYRIREMNTUBERTREZHNE

SR, NIBSAEZESSHRNE,

BRNMBLERY

FTTEVIBIT - BENTFRIGN BERTE I REBIANN £

T1

T4

Ts

7

NP(PN(#t)) — he
VP(VV(&RT) NN(HE) —
satisfied

VP(PP; VP3) — VP PPy
IP(NP; VP32) — NPy VPy

IP

NP VP
Y
®
VP
PP VP
[
1
PP
P NP
& Y
b4
b4
NP NP VP
PN P NN w NN
\ \ [ \ \
fto X3 o% Ea) AR

he was satisfied with the answer



SBSHIAMI - RMEBZEXYTT

* WEEFASGIIYRIREMNTUBERTREZHNE
SHZ. NIRAEZESSENNE, FRMEE
FTTEVIBIT - BENTFRIGN BERTE I REBIANN £

T1

T4

Ts

7

NP(PN(#t)) — he
VP(VV(&RT) NN(HE) —
satisfied

VP(PP; VP3) — VP PPy
IP(NP; VP32) — NPy VPy

IP

NP VP
Y
®
VP
PP VP
[
1
PP
P NP
& Y
b4
b4
NP NP VP
PN P NN w NN
\ \ [ \ \
fto X3 o% Ea) AR

he satisfied with the answer



SBSHIAMI - RMEBZEXYTT

* WEEFASGIIYRIREMNTUBERTREZHNE
SHZ. NIRAEZESSENNE, FRMEE
FTTEVIBIT - BENTFRIGN BERTE I REBIANN £

T1

T4

Ts
7

T8

NP(PN(f)) — he
VP(VV(&RT) NN(HE) —
satisfied

VP(PP, VP,) — VP, PP,
IP(NP; VP,) — NP, VP,
NP(PN(f)) — he was

NP

IP

PP VP
[
1
PP
P NP
& Y
b4
b4
NP VP
‘ /\
P NN w NN
\ [ \ \
X3 o% o AR
T

satisfied with the  answer



SBSHIAMI - RMEBZEXYTT

* WEEFASGIIYRIREMNTUBERTREZHNE
SHZ. NIRAEZESSENNE, FRMEE
FTTEVIBIT - BENTFRIGN BERTE I REBIANN £

T1

T4

Ts
7
T8

T9

NP(PN()) — he
VP(VV(&RT) NN(HE) —
satisfied

VP(PP; VP,) — VP, PP;
IP(NP; VP5) — NP VP,
NP(PN(f)) — he was
VP(VV(&T) NN(HE)) —

was satisfied

NP

IP

PP VP
[
1
PP
P NP
& Y
b4
b4
VP
/\
W NN
\ \
RN =

satisfied with the  answer
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o DEIIEARSBDNEIREMNITUBERT
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AR

gS

SHZ. NIRAEZESSENNE, FRMEE

FTTEVIBIT - BENTFRIGN BERTE I REBIANN £

T1

T4

Ts
7
T8

T9

T10

NP(PN()) — he
VP(VV(&RT) NN(HE) —
satisfied

VP(PP; VP3) — VP PPy
IP(NP; VP32) — NPy VPy
NP(PN(f)) — he was
VP(VV(&T) NN(HE)) —
was satisfied

VP(PP; VP3) —

was VP, PPy

IP

NP




SBSHIAMI - RMEBZEXYTT

o DEIIEARZADNEIRSHN T UEERIEZHNE
SHZ. NIRAEZESSENNE, FRMEE
FTTEVIBIT - BENTFRIGN BERTE I REBIANN £

r1 NP(PN({2)) — he P

ra  VP(VV(FRR) NN(ER) — LNP vp
satisfied VP

re  VP(PPy VP,) — VP, PP, Py

r7  IP(NPy VP3) — NPy VP, ‘s ..

rg  NP(PN(ft8)) — he was PP

ro  VP(VW(FRR) NN(HR)) — ﬁANp

was satisfied
rio VP(PP; VP3) —
was VPy PPy
ri1 IP(NPy VP3) —
NP; was VPy




BB - AGH
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BB - AGH

o AHNNZEILUHTASG, BRABANENESMN
i, JLUERES L FMER, FHTESREER.
tral, =F&/NMWEERL—7kcomposed-3F 0

T1 NP(PN({J@)) — he P
Ts PP(P1 NP2) — P1 NP2 NP V.P
r¢  VP(PP; VPy) — VP, PP, >
r:  IP(NPy VPy) — NPy VP, T
PP VP
3
PP
/\
-— o
NP N'P VP
| | T
P‘N IT N‘N V‘V N‘N
fto X3 o& Ea) R

T = =< U
| — S~

he was satisfied with the answer
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o AHNNZEILUHTASG, BRABANENESMN
i, JLUERES L FMER, FHTESREER.
, =X/ WINEERL—7kcomposed-37 0l

vl

1
s
T6
r7

1,7

NP(PN(f8)) — he

PP(P1 NP2) — P1 NP2
VP(PP1 VPQ) — VP2 PP1
|P(NP1 VPQ) — NP7 VP,
IP(NP(PN(f)) VP1) —
he VP,

I

VP
@
1
VP
PP VP
[
4
PP
P NP
. [
L4
NP NP VP
PN P NN w NN
\
it Xy o& Ea) R

he

= = T

—c - SE~

was satisfied with the answer
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o AHNNZEILUHTASG, BRABANENESMN
i, JLUERES L FMER, FHTESREER.
tral, =F&/NMWEERL—7kcomposed-3F 0

1 NP(PN(f8)) — he 1P

T5 PP(P1 NP2) — Py NP, NP VP

T6 VP(PP1 VPQ) — VP2 PP1 VP

r:  IP(NPy VPy) — NPy VP, Py

. PP VP

ri7 IP(NP(PN({th)) VPy) — s

he VP, K

ris  IP(NP(PN(fth)) VP(PP; VP,)) EGINS

T — he VPy PP, s A4 b
\ \ T
PN P N‘N A% NN
ftt Xt o% E7N =

1 = =< _ T
| s ISaa -

he was satisfied with the answer



BB - AGH

o AHNNZEILUHTASG, BRABANENESMN
i, JLUERES L FMER, FHTESREER.
tral, =F&/NMWEERL—7kcomposed-3F 0

1
s
T6
r7

1,7

T1,6

1,5
6,7

NP(PN(f)) — he

PP(P; NPy) — Py NP,
VP(PP; VP,) — VP, PP,
IP(NP; VP;) — NPy VP,
IP(NP(PN(4)) VP;) —
he VP,

IP(NP(PN(4)) VP(PP; VP,))
— he VP, PP,
IP(NP(PN(4f))

VP(P; NP, VP3))

— he VP35 P; NP,

IP

NP

ETN
~ =< _ T

was satisfied with the answer



BN - SPMTHEN

o ERA/NEIMNE T CUBNASESTEAR, BRAS
W2 EHNNZAISNNMINER/ N SPMT—FP5
BUBIRS KIRIENIBYTSE (Marcu et al., 2006)
> STHIEARIE, ZEHEBEX MIBENTE TR
> DX N IEPRIEUR, ERES LB



BN - SPMTHEN

o ERANNEHNEITIBIASESIIRE, BRES
W2 EHNNZAISNNMINER/ N SPMT—FP5
BUBIRS KIRIENIBYTSE (Marcu et al., 2006)
> STHIEARIE, ZEHEBEX MIBENTE TR
> DX N IEPRIEUR, ERESZFDEEINN

IP

/\
NP VP
Y
1
VP
e
P NP VP
Y /.
L4
NP NP VP
PN P NN w NN
[

\ \
i Xy iz EGN B

N E— =~ = <

I PR =

he was worried about the situ;tion



BN - SPMTHEN

o ERA/NEIMNE T CUBNASESTEAR, BRAS
W2 EHNNZAISNNMINER/ N SPMT—FP5
BUBIRS KIRIENIBYTSE (Marcu et al., 2006)
> STHIEARIE, ZEHEBEX MIBENTE TR
> DX N IEPRIEUR, ERESZFDEEINN

XN TEE—TSINFRELE
5, JUBIBSEN"RN'E
AL, BOSPMTALN, trd0

Y FET, — about the situation
gJLURB 2T EaSPMTHLN

VP(P(XY) NP(NN(F28)) VP1) —
VP; about the situation

NP VP
Y
1
VP
T
P NP VP
Y /.
L4
NP NP VP
PN P NN vV NN
\ i i \ \
tty | Xy 178 N B
T = -
I DA et
he was worried |[about the situ;tion




BN - SPMTHEN

o ERA/NEIMNE T CUBNASESTEAR, BRAS
W2 EHNNZAISNNMINER/ N SPMT—FP5
BUBIRS KIRIENIBYTSE (Marcu et al., 2006)
> STHIEARIE, ZEHEBEX MIBENTE TR
> DX N IEPRIEUR, ERESZFDEEINN

XN TEE—TSINFRELE
5, JUBIBSEN"RN'E
AL, BOSPMTALN, trd0

Y FET, — about the situation
gJLURB 2T EaSPMTHLN

VP(P(XY) NP(NN(F28)) VP1) —
VP; about the situation

B2, WRAAGHHN, FR
=FRE/NINZ BB R AN

IP

/\
NP VP
Y
{1
VP
B
P NP VP
Y Y
NP NP Ta VP
\ T
PN P NN w NN
\ 1 1 \ \
ftt | buj i Ea) B

he

was  worried

about the sjtuation
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SBZHRN - QAN XA
© DEDTBEUNTENTESFHTL, XS
ERAIRUAR "X T EMN T = SR DR
> tell, ECTBPERSBIHREHS NS

P
NWW
o — M5
NP FERF AL -
P N\ NP(NNP; NN2 NN(EE44%8) NN(FER))
NNP NN NN NN — NNP; NNg Trump

\ \ NP(NNP1 NN(248) NN(E438) NN(REEE))
=F RFE BENRE SRE — NNP; President Trump

| | -7 A BEHR BB BRI -

U.S. President Tru’mp NP(NN(E4%2) NN(HFEEE)) — Trump



SBZHIMN - QAN XA (£R)

o — PR RIOMVEBEZA XN HEIBMBMERER

NP

2

NNP NN NN NN

=E RE EE FEE
I I I _
| | | e

U.S. President Trump

ZXRH

NP
NNP NP-BAR
|
=E NN NP-BAR
| —_—
Jrevzey NN NN

 EaE R

-
U.S. President Trump



SBZHIMN - QAN XA (£R)

o — PR RIOMVEBEZA XN HEIBMBMERER

NP

2

NNP NN NN

B & B B —

I I I

-
| I I -
[ | -7

U.S. President Trump

NP
NNP NP-BAR
|
=E NN NP-BAR
| —_—
Jrevzey NN NN

 EaE R

U.S. President Trump

TSN T E2NOE IR, XK T HE0A
NP-BAR(NN(EE40/&) NN(4$88)) — Trump
NP-BAR(NN; NP-BAR;) — NN; NP-BAR,



SEZHMN - AR X (5R)
o —IPRRIAMNBLERA N HELMSHLEEER

NP NP
/\ NNP NP-BAR
I
NNP NN NN NN 2z NN NPBAR
I | _ ‘ —
X Y2 N‘N NN

B & BAE %Eﬁf‘ﬁ —_—

S ="

U.S. President Trump U.S. President Trump

TSN T B2 OE DS, XTSRS FEA
NP-BAR(NN(EE40/&) NN(4$88)) — Trump
NP-BAR(NN; NP-BAR;) — NN; NP-BAR,
* MU EERNET QAN SINFELNEE A

> BRZBRES: . B, headlLE5FH
> “ X USEIES(WRE)AN, RIEMNBNEERE



SIAREBOAEER

o WIMEIMRL, RBABmBInEta AN, FRE
RN BB A ERBVBREY SKIBAR BN AR, IXFPIREYR
AR NN EIENEMI. X8, £

(VP,VP) — (VP(PP, VP(VV(%7R) NN,)),
VP(VBZ(was) VP(VBN, PP})) )

RSN B EIN A B BIIREITE T

VP(PP, VP(VV (&) NN,))
—  VP(VBZ(was) VP(VBN, PP;))



SIAREBOAEER

o XYTFMEAMREL, RENBEmMBntBE LN, BEE
AR BRI A BBV ARG SRESAENEITAE, DAPIREY X
AR N ERENE. X8,

(VP,VP) — (VP(PP, VP(VV(%7R) NN,)),
VP(VBZ(was) VP(VBN, PP})) )

RN BRI A B BVIRENTE T,
VP(PP, VP(VV (&) NN,))
—  VP(VBZ(was) VP(VBN, PP;))

o JLUBIY RGHKMIDAFTRIBIR AL ER
> BIRHTIBEDRINRA, ZEHE DR 2B
> BT NBIDRIRGR A BB, ROHERR AL
> HNIES. SPMTES S ERMFIER



Jo7R1 . FREIXY T340 A AL

* BRERNDARIEGHKM AT RRAIXOE8IB)T, F
I T30 BRI 0R &Y

S

/\
NP VP

PN T
DT NNS VBZ ADVP
\ \ \
the imports have RB VBN
\ \

drastically fallen

—F‘Bé ?‘
N vV AS
\ ~_
HO AD VP
\ T
NN VP
-

IP



73751 MAEXYTTIIZN 2 A
* BEEHNTERIEGHKMITEY RETIBOER,

I T30 BRI 0R &Y

S

/\
NP VP

PN T
DT NNS VBZ ADVP

\ \ \
the imports have RB VBN

! \ \
!

~ drastically fallen
;T T el ,—/"\
! z 7 \
; TR
1/ 7 ‘ ‘
) KIgE wW AS
/ | ~_
HO AD VP
‘ \/
NN VP
_

HHERS BB

r1 AS(5) — DT(the)

ro NNQGH#O) — NNS(imports)

r3  AD(KIBE) — RB(drastically)

ra  VV(TFE) — VBN(fallen)

rs  IP(NNy VP(AD2 VP(VV3 ASy)) —

S(NP(DT4 NNS;) VP(VBZ(have) ADVP(RBy VBN3))



73751 MAEXYTTIIZN 2 A
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I T30 BRI 0R &Y

> BRIFNFHEBREEESEURSMNTEHMER
S

/\
NP VP

PN T

DT NNS VBZ ADVP
\ \ \

the imports have RB VBN
' : \ \
N drastically fallen

HHERS BB

r1 AS(5) — DT(the)

ro NNQGH#O) — NNS(imports)

r3  AD(KIBE) — RB(drastically)

ra  VV(TFE) — VBN(fallen)

rs  IP(NNy VP(AD2 VP(VV3 ASy)) —

S(NP(DT4 NNS;) VP(VBZ(have) ADVP(RBy VBN3))

TTEBRAH N
re  AS(T) — VBZ(have)
ro  NNGHO) —

NP(DT(the) NNS(imports))
v |P(NN1 VPQ) — S(NP1 VPQ)
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* R MPEREERRIRESN T REBEMEN TR
XN KRR, REERHMEIIN, XTSI TTHIR
> XY E O AR BRI RIB S LEINT AL

S
/\
NP VP
PN T
DT NNS VBZ ADVP

\ \ \
the imports have RB VBN

‘ \ \

drastically fallen

J , COTRE 3
! 7 ‘ ‘
/ KIEE W AS
, | ~_
#O AD VP
| -~
NN VP
-

SR BN (ZXITF)

ri AS(5) — DT(the)

ro NNQGHD) — NNS(imports)

r3  AD(KIBE) — RB(drastically)

ra  VV(TPR&) — VBN(fallen)

rs  IP(NNy VP(AD2 VP(VV3 ASy)) —
S(NP(DT4 NNS;) VP(VBZ(have) ADVP(RB2 VBN3))
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the imports have

drastically fallen

TR 3
KIBE




Jo7R2: MR <Xy 7T 4 B i AL
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XN KRR, REERHMEIIN, XTSI TTHIR
> DRXYE T MR B IENUB S BN R
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Do \ :

the |mports have >
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* B8 %%E%ﬁﬂ%ﬁ%%ﬁﬁnnﬂ%*TL%M‘D,MBU
XN KRR, REERHMEIIN, XTSI TTHIR

> DXV E G MR BV IE MBS BN R
SIS EI AL (S I

‘ r3  AD(KIBE) — RB(drastically)

the lmports have > ra  VV(TFE) — VBN(fallen)

drastlcally faIIen

re  AS(S) — VBZ(have)
r7  NNGHO) —
NP(DT(the) NNS(imports))
rs  VP(AD: VP(VVa AS3)) —
VP(VBZ3 ADVP(RB; VBN:)
rg  IP(NNi VP2) — S(NP1 VP3)




TRXTTRERE

* DRNFHEMIRE: 1) ETHDEERUNTE; 2) T
B PRTTHA

* BREDRNTFRAR—TERE, FNTUEEB DRI
THABBEHITALIUIBER, MARHAR—8IXITTER
> XYFFRERE I AFSEN I ENEE A RN

vpll -

8 &>
VBZ2 ADVPB] S A Xy S
| LS9
have RBUI VBN ¥
‘ ‘ . . . . . VP[l]
drastically fallen
AD2
TR 3 VPEl
| |
= VvV ASL] 4
Kﬂl?aﬁ A VvV
AD® vPE ASI5]



TRXTTRERE

* DRNFHEMIRE: 1) ETHDEERUNTE; 2) T
B PRTTHA

* BREDRNTFRAR—TERE, FNTUEEB DRI
THABBEHITALIUIBER, MARHAR—8IXITTER
> XYFFRERE I AFSEN I ENEE A RN

vpll -

8 &>
VBZ! ADVPE) s AN s S
| LS9
have RBI VBN ¥
‘ ‘ n - . vpl
drastically fallen
| AD!
TR 3 VPEl
| |
= VvV ASL] 4
xm?arg S m v
AD[Z]\/\/PM - B - . - AS]

VPl B = extractable node-pair



TRXTTRERE

* DRNFHEMIRE: 1) ETHDEERUNTE; 2) T
B PRTTHA

* BREDRNTFRAR—TERE, FNTUEEB DRI
THABBEHITALIUIBER, MARHAR—8IXITTER
> XYFFRERE I AFSEN I ENEE A RN
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FIET XY B3 PUs s 26 A7 DIKs Bo T F11 BEi2 HE1s

FIE XY B3 PUa s 26 A7 DIKs 8o T F11 B2 HE1s
FIE XY B3 PUs s 26 A7 DISKs 8o TEBi0 T B2 HE1s

FIEn XY B3 PUa D 2e A7 Pks Bl MEB10 T B2 BE1s

NP(ZE=1) VP

o 18D I, Xj?&?ﬂnﬂ’]ﬂ% LEcm MESETENNE
SRERO(n™ )
> XESHESEZNTENIRTTHAINBOILHE A AIEN
AFNETNE, BXAHNEDERRPBREN



BT B - CKY + M=t

o WX NI/, HRBRINVESHITIN X, X
HEmMRDREMTESEE, MNILERHNE RER
HNO(n). BIZ0, XYFU0 FBRRAN

Z3 VP, NPy — VP(VBZ(likes) VP, NPy)
“XUHZEER
=R V103 — VP(VBZ(likes) V103)

Hop, “YHEENINRESInRZEM TN IFRS
Fo VIBZR—TRELTS, ATHRRIGH LN



ETBaED - CKY + AN =X

o WFXMNIH, BARANBRDIVAEBHTIUNZXH, X
HAORRZRBMNESEE, MNLECHISZRER
790(n), HI%0, XIFU SR

=37 VP, NP, — VP(VBZ(likes) VP, NP,)
“XHZBEN
=38 V103 — VP(VBZ(likes) V103)

Hop, “XHEHHNRESInRZEM N IFRS
o VISZE—TELUTS, AT FRAIGH LI

o WFIXH/EHIMN, TJLUFACKY DA/, ©
R —MEFchatBIDHToA, NTFE8NRESHE,
TLECAL A DA ZE D2 A E D™, BMUENHE
Bchart 57AR B XA



ETSHMES - ANERIKAI
* ERANTUER IS OINHTE

label translation
model score rule used

[ 33.87): he was satisfied wiith the ariswers
['s = NP, VP, NP, VP,

[[VP(-323): was pleased with the answers
‘ VP — PP; VBZ; VBN3, VBZ; VBN; PP,

HeVP(:3.73): was satisfied with the answers
\ VP — PPy VBZ, VBNs, VBZ; VBN; PPy

[ \VP(:4:32): the answer was satisfied

: [ VP — huida VBZ, VBN, the answer VBZ, VBN,

[ VP(:5.04): was the answer |
[.vP ~ DT, NP, VBZ;, VBZ; DT NP, |

[ vP(433): heis the answer |
[ VP ~ NP, VBZ, NP5, NP, VBY, NPs

P PP(-0.96): with the answers

[[vP(1.23): satisies
[[PP— Ny NP, IN, NP,

[LvP — biaoshi manyi, satisfles

([ PP(-1.00): it the answer \ VP(-1.92): was satisfied \
[PP ~ INy NP, IN; NP, \ VP — VBZ; VBN;, VBZ; VBN}
[ vP219):heis 1 VP(-2.04): was pleased |
|LvP = NP, vBZ,, NP, VBZ, 1l VP — VBZ; VBN;, VBZ, VBN, |
‘\‘NP(-U 75): he | eING023): 10 ‘“ [ NN(-0.30): answer | [ VB(0.43): express ‘\\ [vB(0.74): satisfy I
NP —ta, he i [N = dui, to i [ NN = huida, answer \|! [ VB — biaoshi, express [vB — manyi, satisfy |
[ PRP(086): he i [ vBz(o28):is ‘\T-NP(VO.SS): the answers \*vaz(ms): was | | [sVBN(0.79): satisfied I
[ PRP ~1a, he i vBzZ ~ dui,is || [ NP — huida, the answers ||| VBZ — biaoshi, was | [ vBN — manyi, satisfied |
[ PRPC086): him | i [ PTCLOD): the | | [ NP(-0:34): the answer I
| PRP — ta, him i [ oT = dui, the | [ NP = huida, the answer |
ta dui huida biaoshi manyi
(i) &) (E%) (F7) W)




BUHT3E

o ETHRMOEIFERI, QXM ENEBR, RILRIE
A —ROAME TN BRI S KD AD TSR
0. —IPRRDARBASIROAMBNEEE,
WEHRME —PE VMBS IR TEHNNESE, ®
AT BT OAaI 85 80i%,

o ORIRARAMIVERALE, RIERROVRIIE R KR
RIS EOASH, RBNEBTOAGIHTRENT
FERGEINFISFEEEHR, XMRUY® . Aty
AP QAR RSB ANV ILACHY B2 R,

o BHIOABAHNEE. OFRUNRESHIEOELR
BRD, MABREBEEMBFEKE. RILTLUE
AENEGHRATBEINR, thil, JLLLOAR
RGNS FESRIVENE, ZBIBRINMNBESReE
B BVERIE,



IESUES

it THRE WA=
(BLEU[%]) | (BLEU[%])
%3158 (Moses) 36.51 34.93
%218 (NiuTrans) 36.99 35.29
ER5315(Moses) 36.65 34.79
B /RF2158(NiuTrans) 37.41 35.35

ET B0 | 36.48 34.71
U= E TRV 35.54 33.99
(NiuTrans) | ETHMOVEETS | 36.14 34.25

BET SV | 35.99 34.01
IE BT | 35.04 33.21
(NiuTrans) | EFZRMBVEEND | 35.56 33.45

BRI | BT BEURES | 37.63 35.65
(NiuTrans)

* DI E42R% 8 NiuTrans: An Open Source Toolkit for Phrase-based and
Syntax-based Machine Translation
* FERE: NIST MTO03, SfiEs: NIST MT05




INGE—R

o EFBAET QAR RN ss8F2000F 2 [5HVE
iR —
> PRANERETRE, ESDBRAB(TESVISENFPE

FISMTHRIIGREY)
> —WHAENER SNLPOHIRIGOHT, tbQDHi/J\’fEalfM %5

||/—ﬁ

o MRERAMNGEXNIMAERFTIDAREREPEER
> NEFNSITRESA, i, ﬁ?éﬂhﬂ(%ﬁ}&%mm
s BIF IR
> R RSN SN RE DR A
> SERAREEA, DELHE. RESFS



INGE—R

o EFBAET QAR RN ss8F2000F 2 [5HVE
iR —
> PRANERETRE, ESDBRAB(TESVISENFPE

FISMTHRIIGREY)
> —WHAENER SNLPOHIRIGOHT, tbQDHi/J\’fEalfM %5

||/—ﬁ

o MRERAMNGEXNIMAERFTIDAREREPEER
> NEFNSITRESA, i, ﬁ?éﬂhﬂ(%ﬂ}&%mm
s BIF IR
> R RSN SN RE DR A
> SERAREEA, DELHE. RESFS
s FRESINUTNEHBAUFR I SENF
> ER, ASEEAAZER I ERS, BERHET
8, X DAEEIT A LXIENFIIAK]
> RESIDENS— T IBERISEE, —BUREE
LGNNI, REGENHERTERR



Last Slide

VB i PRP i RB JJ
| N |
Thank @ you: very much
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