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( The roof looks like a prehistoric lizard’s spine.ﬂ

The roof resembles a prehistoric lizard’s spine. ﬂ

L BINOEE L A

( Employment showed a sharp decrease.ﬂ

\I

Employment decreased sharplyﬂ

( The car collided with the bicycle.ﬂ
The car and the bicycle coIIided.ﬂ

L EBHOEIICE e B ST

( It was his best suit that John wore to the dance last night. ﬂ

John wore his best suit to the dance last night. ﬂ
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@H 7(’7'7?% resembleﬂ<—> look Iikeﬂ

Ef%%ﬁa’BfH j(’?'ﬁ%@‘%f comfortﬂ<—> consolef

INY—=>, TTL—h

VP BBNNB S e v LT LESHE LN 2

X wrote YﬂH X is the author of Yﬂ
X:ment of Y:d‘)ﬂ<—> X:ing Y:cbﬂ
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o JEISHR [Harris, 54][Lin+, 01]
o HLEDHNER [Bar2|lay+ Ol][Bannard+ 05][Callison-Burch, 08]
o Wiz, MEw Y, FEE [Shinyama+, 02][Hashimoto+, 11]
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SEVVTI + DR
3 D FRIRER [Harris, 54]
“FART AR T LK EON SRR IFUUCE®RZFD”
X HRZEME: B DB n-gram, BEL-DOEEER
e.g., “Tezglino” [Pantel+, 02]
wine, cognac, whiskey &IITTWS > 7))L O—)LER
A bottle of tezguno is on the tableﬂ

Everyone likes tezg(jnoﬂ

Tezgluno makes you drunkﬂ

We make tezguno out of cornﬂ
AR EEIRS RV eg., RFEE, LA T

( resemblesﬂ { tezgijnof { decreasef { liquor %
looks Iikef wine;

q

increaseﬂ wine




ZEsma/\ZLIL+ 77142 XV b

L BERZBERFRIEE U THWS [Bannard+, 05]
DHIREGEICRE TS "X KDBHEFETES
ZEEDORIBEIZTERDS
XJER 1 —/NA D5 BEIWICESF P BE
BETSA AN+ WERANOHE
SHER O —/CR <<« BEEE]—/CZ

HEWICEE L7 L—XT7—7) :

health |ssueﬂ
health issue ||| probleme de santé %
health problem ||| probléme de santé ' health problem
regional issue || | probleme régional regional issueﬂ
regional problem | || probléme régional 7 C

regional problemﬂ
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BEZEOAVINTTIL+ 774V AV K
2 BEDEBEBIRX DX T 1
B DEFEICH T BB [Murata+, 04]

WebM 5 &= FEX [Hashimoto+, 11][Yan+, 13]
AN T A—/INR << )La—)VR

Osteoporosisﬂ

a disease that decreases the quantity of bone and makes bones fragileﬂ

a disease that reduces bone mass and increases the risk of bone fractureﬂ

'

{ decreases the quantity of bone ﬂ

reduces bone massﬂ

( makes bones fragileﬂ

increases the risk of bone fractureﬂ




HINL—I &8

J BEEEO—/NR +

Con. A ARDFELUE L FF LN E

=10

D HIRER
Pro. KFRIEI—/VX > 5H/\L—Y

M1 HVERREE

ENID S (BEE

e.g, R&EHE LNUTMFEBLARTEDNS

JIXZLIV/AaAVINSTILO—IRR + 7
ZE S SEE

Pro. XEE{IDHE

|t/

Con. HIEMNR SN D > EAH/\L—Y

TJAAY K



mBE xR o2

KA Z LRI D

/7 1\
Qu



5 Z 5N T1cE WA RO LR

U YRV DERE
AN EmE A E Va2 A
H 1 FTe 73S VR Z A

1 REFIE
R D E SIREDX DR

amendment of regulationﬂ<—> amendingregulationﬂ

X:ment of Y:cpﬂ‘_> X:ing Y:cby’
KRWEEEID— /IO S5 DEMNHIDIH T

investment of resourcesf4—> investingresourcesﬂ

recruitment of engineer57]<—> recruiting engineersﬂ
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S, BEBBEVRIREHOES

airports in Europe < European airports
amendment of regulation < amending regulation
should be noted that < is worth noting that

l Step 1. SVVBZ/ (Y —VDER
SWMRZ /Y-
X:pinY:p © Yian X:p

X:ment of Y:d < X:ing V:d
should be X:ed that < is worth X:ing that

S, HEEVNRZIRBNOES

cohesion in Europe < European cohesion

democracy in Europe < European democracy
increase in Haiti < Haitian increase

transportation in suburb < suburban transportation
economy in Uruguay < Uruguayan economy
amendment of documents & amending documents
amendment of protocol < amending protocol
investment of resources < investing resources
recruitment of engineers < recruiting engineers
should be highlighted that < is worth highlighting that
should be reiterated that < is worth reiterating tha‘V

should be stated that < is worth stating that




Step 1. EWAZ/\NY —2 DERFR
LD EERS(EMBER)SWMEAZXRIEXTDS
> EWEZNNY—VDES
MAIC & WTHILEERIC D 282 B #UL
EEERER: SWBRZRBERDORIDICH D,
B UEBHFZRHD2EBONIE, FEDRKRNRERZHFED

amendment of regulationy“—> amending regulationﬂ

X:ment of Y:c|_>ﬂ<—> X:ing Y:c])ﬂ

é (SSeed)
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YT IREER D & BEED[EITE
L BRZTERICIERERTT, XERN—IXDIRMHEER

(“that”, “this”) =2 (“X:at”, “X:is”) / “th”

(“oblige”, “force”) = (“oblig:X”, “forc:X") / “e”
(“amendment”, “amending”) =2 (“X:ment”, “X:ing”) / “amend”
(“unclear”, “clear”) =2 (“un:X”, “d:X”) / “clear”

O BEEEINY — Mm@ T IV T

RS kA EDEF nTBEICH U TEHEIN:
BEEE/INY — MDD HZFRT [Gaussier, 99]

k: TBEB D D E/INXFEL (5)

n: EEERDTESE (2)
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caaxy D

X:d in Y:cl)ﬂ<—> Yaanbﬂ

o (“Haiti”, “Haitian”), (“Tibet”, “Tibetan”),

(“Uruguay”, “Uruguayan

"), (“Chicago”, “Chicagoan”),

(“Elizabeth”, “Elizabethan”), (“suburb”, “suburban”)

X:ment of Y:cl_>ﬂ<—>

o (“development”, “developing”), (“treatment”, “treating”),
paying”), (“employment”,

(“payment”,
(“investment”,

N

X:ing Y:d)ﬂ

/()

investing”)

X:able Y A4

Y:$ which can be X:edﬂ

o (“adjustable”,

n  u

adjusted”), (“reportable”,

”, “employing”),

n

reported”),

(“playable”, “played”), (“diversifiable”, “diversified”),

(“recordable”,

/(]

recorded”)

16



Step 2. FTRAS LR X

1O EWRZ /Y

> RS WRIRIBENOES (S,,)

&) —YOMAICT Y F§ 2REEHE
MERBEOEEEE EER

EXDEREMEZ XAREMUE TCEEL

X:ment of Y:cjpﬂ‘—> X:ing Y:cb%

RIFXT DN EE

—YVODES+B=EE]—)\X

amendment of documentsﬂ<—>

amending documentsﬂ

BEEJ—)(R

[

amendment of protocolf<—>

amending protocol ﬂ

—

investment of resourcesﬂ<—>

Investing resou rcesﬂ

|

recruitment of engineersﬂ4—>

recruiting engineersﬂ
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(SRR RIFOFEE & RIEXT DRELEUE

O RBOERER: O—/RFBlc—EE#M IR
o RIS OFELUE: CARFEE
NAREME: 9 28 ~b—7 >n-gram [Marton+, 09]
cf. bag-of-words: Z{fifEhY/ 1 > —
f IKEFEE L DEHEER: IEEC D S

There have been many approaches to compute the similarity
between words based on their distribution in a corpus.

'

to between ﬂ

N7 N)VDOEE: 394 VBLE, JaccardRE, etc.



FE1THST (1)

1 REBOMACES = w1y & U T

TTDRBEBRIFEDORX A7) VT DI=IcEE = 0
[Lin+, O1][Ravichandran+, 02][Szpektor+, 04]

Similarity(“find a solution to”, “solve”)
=def GeoMean(Similarity(X,, X,), Similarity(Y,, Y,))

X, find a solution to YlfH X, solve Yzﬂ

MENBERAIBERFEZHFE [Callison-Burch, 08][Zhao+, 09]
“create equal” NABEIDNPZ & XX LWPT,
Z DNPHZ DHERIDELIZ DA FEA(NNS)Z & R 7R VWK S I,
“creating equal” [CERA]EE

create equal: VP/(NP/NNS)f—> creating equal ﬂ

EEIRDFAFEL TNROMUDHRIL (= SCARFRLUE)




FEITHST (2)

o ANEIC K BVEM [Jacquemin, 99][Fujita+, 07]
SWRZ ICH TS REZHEDERICER
SR, SEKEF

BEHODOEMRERDIHEED ANEIRE

( X solves Yﬂ (E

Y is solved by Xﬂ Yis V-PP by Xﬂ

X gives Ya Nﬂ
Yis v(N)-PP ofXﬂ

X gives Y a fright ﬂ
Y is frightened of Xﬂ

—>

¢ ¢
( Xis in our favorﬂ ( Xisin N’s Yﬂ
¢ C

X is favorable to usﬂ Xis adj(Y) to Nﬂ

X shows a A Nﬂ
X v(N) adv(A)ﬂ

X shows a sharp decreaseﬂ

X decreases sharplyﬂ
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2 TER DB=RIXIERZ 71/8—
TRAEEE
B EAL (eg., B, T, #8)
FREC (e.g., -nize/-nise)
DHEEEZEO—/INANRKEVZEL/INL v IDRL
XHERA—/N\RZ2KRELTBLDHLM
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L BEEB/NZLIILI—/RXARI—/CR)
S @ 35 (EmBR)EVBAKEXNDES (S,
Bilingual pivoting [Bannard+, 05]

Step 0. E & 7B EWAZ A DER

health issueﬂ
health issue probleme de santé %
health problem probléme de santé I health problem

|11

|11

regional issue || | probleme régional regional issueﬂ
regional problem | || probléeme régional 7 (

regional problemﬂ

23

57 Y —Z> 7 [Fujita+, 12]
ARy 7YUXK
= UV X SR

p(ezler) = Z p(e2|f)p(fle1)

fetr(er)Ntr(esz)

LA
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0 dA—J)VR QIEEEDKTE)
Europarl (En-Fr)
XJER: Europarl (v7) 2.0M3/55.7M b —77 >/ (en)
B =28 WMT News Crawl (2011-2013) 52.0MX/1.20Bk —2 ¥
NTCIR (En-Ja)
X$ER: NTCIR $53F8IER 01— /XX 3.2MX/107M k—72 > (en)
HES 58 NTCIR 2006-20075F 4 39.9M3/1.36B ~—2 >




FERUREY—IL
O N—=hFraF

En, Fr: Mosesdecoder (RELEASE-2.1.1) @ tokenizer.perl
Ja: MeCab (0.996) DI MEEE

LD BHEET A VX M SYMGIZA++
BM-2 BEE7Z AV AV~

0 7L —=XF7—=TI)LDEE: Mosesdecoder

Diag-grow-final
JL—XRKDLERR: 8

Significance pruning [Johnson+, 07]
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# of paraphrase pairs
[6)] o)}

—
o o
w &~

D BEEICKHEEGRS WA ZAHE =

ICEBTERE
oy - x’[ﬂ: - =
©137.6
21.37M
[\ % :S
_,%:..;__‘,;:.:: ....... e Europarl:g\f_v
e A NTCIR: Sgong |
- Europarl: %Seed
10° 107 108

# of words in the English side of bilingual corpus

SSeed

Ratio of paraphrase pairs
against

YERI—/IKADNKEWEE
EETE 55 WBARENMNE W (P, P, EBIC)
O—/)RADH A ZIthh IS Wiz LINL w TidhvE

EuroparlM1/16IA T2 FHW/CERE CIFER DIRDE W

BEZEI-—/INAEHE>EHD > I 5KRZABIE{ILD AJEE

240

_L_LI'\)
A 00O N O O
o O O o o o

RIEXT D EX

205 —o— NTCIR
& —--a-- Europarl
109 \\
g B g \6\190
o B 100
oo B
o 66
41
10° 10’ 10°

# of words in the English side of bilingual corpus
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JE D HZTIeDIEARFZICETD?

2 ANBIC L 2BEDOFM: XARICH 1T HERT X
intrinsiclc U 7z LAY
S WX AR (71 — 7 RE#R+LM) [Callison-Burch, 08]

S lINSE looks Iikeﬁ—> resemblesﬂ

JR ' The roof looks like a prehistoric lizard’s spineﬂ
S WX XX The roof resembles a prehistoric lizard’s spine. ﬂ

70~ 3JU [Fujita, 13]
B UEMRICH T 2EHDE WMEAZ (EEZERFICEGHS
2DDEAET
* 9 SCEMED M (5EXFE)
R =R D ZF M D S (6E%FE)
BRREKRICHES T



A RT — Y
2 ARFAERR

WMT 2011-2013 “newstest” data (10,050X)
Hl#9J: 10-30 words (5,850X)
Europarl XED P, ,(0.97MX]) & P, (63.8MXY)
89kE FTIC X9 B 1.0MED S L\ X
2 AAF7I>T
5-gram LMZ W TR EFTICN T 2R X M 37 ZEIR
AN
BEE DR VWEER2004F (B L\ Z 3 60014)
P AF: 6614
P, FAE: 5341%F




XIZA I‘/-‘ @EM1
5 FHAXS &R S VR B DX DH
o FHfiEE 34 DKappafE

o 5E%PE: 0.51 - 0.56 (moderate)
o 2E%PE: 0.64 - 0.79 (substantial)

<j: Perfect ]
Q2
Awkward ]

Ql Minor Problem ]
Q4
Major Problem ]
Q3

Irredeemable ]

29



IL_J\ HEE@ 1 ’I‘/-_ @ Eli1

5 FHIEXTR: S WRZFIDON ESWRZEZEDXXOX
o FHfiEE 34 DKappafE

o 6EX[E: 0.27 - 0.35 (fair)

o 2E%PE: 0.48 - 0.53 (moderate)

Completely leferent]
SignficantyDifterent ] e
Missing Negligible Info.] OK
Q4 Adding Negligible Info.]
Q3 < Other Ignorable Change ]

Equivalent ]

30



ST

B 3IADFHIME, 2BRME I D ZERICE
XE | SOEME BENROZMME WA
Sceey | 66 | 0.85 0.91 0.76
S,y |534 | 0.74 0.78 0.59
&5 | 600 | 0.75 0.79 0.61

Se.., FRDE WX DBEFT2ICEL
V) =27 DR [Fujita+, 12; 13]
S, HERDEWRZ bIERFEERFUL
state-of-the-art|C & (F B E [Callison-Burch, 08]
AHE, T—IDNRGDEIDTESEXT
Europarl (105 55-En) + CCG + LM
AN 0.68, ERRDE(M4 0.62, 7T 0.55




CFIR T —DRIE

2 7 L= AhTITIRE

ST 5

considered sufﬁcientlyﬂ—' sufficient consideration ﬂ

JRX

The safety issue was considered sufficiently
serious for all affected parties to be informed. 7

SWRZI X (

The safety issue was sufficient consideration
serious for all affected parties to be informed. 7

o BRI E D Agreement 3R D

ST X SR
JRXX
SWRZI X

Eb\ﬁz_wun%@)lb\ . 9 A 7 Tti’ﬁ .

potential buyersy‘—’ a potential buyerﬂ

... there are tons of potential buyers of military weapons.ﬂ

... there are tons of a potential buyer of military weaponsf
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amendment of regulationﬂH amending regulationﬂ

X:ment of Y:d)ﬂ‘—’ X:ing Y:cbﬂ
KBBEEZEID—/ZAH SO ERF| DI

investment of resourcesﬂH investing resourcesﬂ

recruitment of engineersﬂH recruiting engineersﬂ
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