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Expressions that convey the same meaning using different linguistic 8 7 mx Expressions that convey the same
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Techniques for generating and recognizing paraphrases play an in the same language are called
important role in many natural language processing systems, because paraphrases.

“equivalence” is such a basic semantic relationship.
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Italy have defeated Portugal 31-5 in Pool C of the
2007 Rugby World Cup at Parc des Princes, Paris,
France.

Andrea Masi opened the scoring in the fourth minute
with a try for Italy.

Despite controlling the game for much of the first
half, Italy could not score any other tries before the
interval but David Bortolussi kicked three penalties
to extend their lead.

Portugal never gave up and David Penalva scored a
try in the 33rd minute, providing their only points
of the match.

Italy led 16-5 at half time but were matched by
Portugal for much of the second half.

However Bortolussi scored his fourth penalty of the
match, followed by tries from Mauro Bergamasco
and a second from Andrea Masi to wrap up the
win for Italy.

Currently third in Pool C with eight points, Italy face a
tough match against second placed Scotland on 29
September.

New Zealand lead the group with ten points, ahead
of Scotland on points difference.

Portugal are bottom of the group with no points,
behind Romania with one.
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2019 WMT international
machine translation
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Augu 9 Na 1Ng, S du
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With hundreds of languages used by people on our platforms and thousands more spoken around
300% the world, developing powerful and flexible machine translation systems has long been a research
o focus for Facebook. Today we are proud to announce that Facebook Al models achieved first place
200 /o in several language tasks included in this year's annual news translation competition, hosted by the
o Fourth Conference on Machine Translation (also known as WMT). Our models outperformed all other
1 00 /° entrants’ models in the four tasks we participated in, including English to German, the most
0 00/ competitive task in the contest, with entries drawn from a wide range of high-performing research
A (]

PR

teams. For this language direction, our translations have been declared superhuman by the WMT

NMT SMT NMT SMT NMT organizers, meaning that human evaluators preferred them over translations done by human

experts.

83— -0 5
Our models used large-scale sampled back-translation, noisy channel modeling, and data-cleaning
ﬁgtxﬁla &m techniques to achieve the highest performance for translating from English to German, German to
English, English to Russian, and Russian to English. These models, along with our work on cross-
lingual pretraining and self-supervised learning for other modalities, will enable us to break down
language barriers and to build better content understanding systems to keep people safe.

B Microsoft | Research Researchareas « Researchertools  Programs & Events v Carcers  People  More AllMicrosoft v O

= inl:l)P E% J:?Tci

\ Achieving Human Parity on Automatic Chinese to English News
rAFEﬁS[EJ?tJ 1? Translation

“w . ” Hany Hassan Awadalla, Anthony Aue, Chang Chen, Vishal Chowdhary, Jonathan Clark, Christian Federmann, Xuedong Huang, . Download BibTex
H u m a n a r I t Marcin Junczys-Dowmunt, Will Lewis, Mu Li, Shujie Liu, Tie-Yan Liu, Rengian Luo, Arul Menezes, Tao Qin, Frank Seide, Xu Tan,
Fei Tian, Lijun Wu, Shuangzhi Wu, Yingce Xia, Dongdong Zhang, Zhirui Zhang, Ming Zhou

March 2018

arXiv:1803.05567
Hassan+ 18][Barrault+ 19
\ ™ 7— ~ \ Mthlne \rans!atlon has made rapld‘ advanc}es Tn re?ent years. Millions o.f people are using it toda)f in
. ) d online translation systems and mobile applications in order to communicate across language barriers.

The question naturally arises whether such systems can approach or achieve parity with human G
roups

=i .e . . translations. In this paper, we first address the problem of how to define and accurately measure
[H;J#:\ E 2 O] [ La u b I I 2 0] [ F re I ta g 2 O] human parity in translation. We then describe Microsoft’s machine translation system and measure Machine Translation
the quality of its translations on the widely used WMT 2017 news translation task from Chinese to
English. We find that our latest neural machine translation system has reached a new state-of-the-art,
and that the translation quality is at human parity when compared to professional human translations.
We also find that it significantly exceeds the quality of crowd-sourced non-professional translations. Artificial intelligence -I 9

Research Areas
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o JTEIVPRYA)LDHIE [Sennrich+ 16][Takeno+ 17]

ESWEULZEULT . .
7 \J Q It’s all right.
%}LQ

yym— , ' come.
HOBEE#H =9 . You're welcome

I"ll be back soon. >
V\UQ;—P A CKOpO BepHYChb.
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NMTDNTEZS1 T & (2/2)

4 EARBERTHGICSEZSNNISHIETE S
THFARNPXEDNICH BDIBEHROSR
EZB/FEUF/GE/EESFOREMN
S5 EZFDASHBER/ARE S
FKEEDAR: e, B, MIBIBR

CHAICBIFEHRS A .
7\‘ Bonjour, monsieur Fujita.
HEFOU5 - Bt -

v
RFZll = 11:55 a.m.;7.‘ Shall we go for lunch?

EfR=EEAZLF<EHSF

Q. EARBHRMNEER LICEST 5DV
Q.7 —YERHESHT, ETXTHRIRAEH?



MT & BHER DE LY



MR 7Ot X DERE (1/2)
L BRUT, EXBESASNES, £5T 52 1)

BHAYIE?
#%%@%ﬁwﬁ‘x:ﬁx
-ﬁh\n}b _

DEP(L?

XETA T | XERMKE

WDEHMhnrz?

So the following statement should have been taken into account, among others:

States Parties particularly condemn racial segregation and apartheid
and undertake to prevent, prohibit and eradicate all practices of this
nature in territories under their jurisdiction.

Justice]Baltasar Garzén|decided to indict

Augusto Pinochet

n 1998, he was ... 7

\
EHFRFHNNS D5 N4
BEEZB=ZNAEEIDEHIFE I H? BLERISFEET B HV?

FDEIEZDEWICHAEL TWLWBH?

N DOEERISTFET D HV?



R Ot X DHERR

2 cf. 1SO 17100 [ISO 15]

HFRIO 707X
K OEE

MTHE S D&
TWEWEEDORIER —
(EEEDNS DA NLL)

FEOEXR

HEROT7OEXR




FER & (LA hv?

= i_/ = nnjib\jﬂ 5?§%U% E*TEﬁ%T%ﬁ_—g— C-

XEaZkD
FTISOXZFIDHTHZDFENEERDH THRRL
XEDNEEE Watch your fingers.H
BRERDEE
NS DHEEER

XEDNMAICH BERDEEE
A JR R [Vermeer 89]: XE DR EIVEIROBEMN
J—L: BESHEICE T 5HRE
LI R5: XENFIET % 5Bk



=R vs. MTAN C=XZ S AT

a BER

— T T 1 T 1 T ]

0 MTIITEZS/RT & =XXYiR +a

o EREBOXFINSBESEDOXFINDETIEICIBET /R

- B ZEBEL WS EEFRS V(LTSNS LnEWw)
BERDOERRFIIET — 7 DEENICESDH TWB ERELTWS

» X FHNZECXNEDHAEN - BEERUEN T PEE

- HEROBMPHERYDEBEES
NEAEWSHIKIERLEDDDH D

« XNEANXAIKDZHR [Voita+ 18;19][Lopes+ 20]

« DE— VDS [Barrault+ 18]
o EARBHRTHBICEZSNNIEFIRATES
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MTDEE DAL E

4 MTDH TTEEERBIERIEANEIBE [Bar-Hillel 51]
HIFSATH, XXYEREUTOBEBED FEBETEHRL
ABHDBEYTICEWNC R ITHNESH D

a4 4D DELRE [Hutchins+ 92]

AEDNTE HEMLDIEE

(a) (b) (c) (d)
ANFH#ER BmicZEEShi: A AElcXxiEEzn: S BEEIMT
NFEUER MT

Computer-assisted translation (CAT)



MTE IR DEEZ FE D X 2 B I DA

4 1B¥RE (post-edit; PE): MTDIERZ AEINFEL T S
o ISO 18587 [ISO 17]
o THREW EE-TREINSEZRD

RASEXE (1) MT > ST

— rﬂr‘g — XEH]

7R RELIEXLYER % PECH 2 2B E DH
- —ERDEMXE

v « THFARNANDIBERICET D EITRFIH

DEWZEHA TESHEEBE

BIESHENE

(1ER)

1Z1E - B

HIESHENE

(E=#ZER)

MT7 L D TIE MT+PE
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PENHE->TWB Z &

4 2QIEFEDBIEZ X & 6 TR
o IRTEDMTDEIRERE (XXYER) T > TWARHE
o MERBHRZSHBULABWEHICELU TWS, MTTIIEEITARVRERE

i RXDHT
A IHEER /R EER BEEEZDEX
MT+PE Tl wIB X B H?
BZS5NKRWEE
post-editese [Toral 19]
---------- =IEBR DFIER (e.g., TSPOINTY)
\Hry/
ALy
0= I MT Tl F 73 W\ E 8
1
& PEA MTD El5E B 1E
FoTWBZE
IBEDMTT
R NZRAEE
X - MTDIRFEDEZES
WA = >
AEE/RBENER D ZHR1E
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DEBFEORIEZ DL TN d 2 57% (1/2)
4 PEZ2ERFEICHE U 7z TR TIEIESEH % INEE [Scarton+ 15]

o NHEANIPE: YN DA =SB U THER/I\ROIRE [FEH 20]
o XEBMNPE:MELRBHRZINTSRBULDD, VEF/INRDIRE

HIESHENE

(E=#ZER)

MT7ZR L D TFE MT+PE SO0 T
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ILI.II\

p¥ =k

4 XNEBNPEDELERBD DT
PEDIRICESHBEINTCBERDDEE

o FEB/REHRP
PE(C! \272& XEDNADIBER
&2 =
upcEno (T2 | @
SENLER |BE | (b (d)

NENPEORNR I (a)ITEZY

ABBREGREATTVER S5+ 16]
WA

Our decision tree  Given an issue
[

AOMBZ nit L Tofd 2775 (2/2)

’ —» Yes =¥ No

Qla:lsit CXJ unjustified copy of the SD element?
+ . untranslated

Q1b: Do multiple o, tlons remain in the TD?
’ L_‘> . indecision

Q2a: Is all content in the SD translated
in proper quantities in a proper way?

ng: Is the error related to
a term in the given glossary?

| incorrect-term
. omission
. addition

. distortion

v
Q3a: Is it a grammatical issue?

3b: predefined specific type of error?

. collocation

| inflection
. misspelling
. punctuation

v
Q4a: Does it hurt cohesiveness of the TD?

. incohesive
Q4b: Does it hurt fluency?

4c: Is it too literal?
. too-literal
. clumsy
Q5a: Is it unsuitable for the intended register?
. inappropriate-register
Qé6a: Is it anyways problematic?

- ]

| preposition/particle

—> | other-grammar/syntax

4

Not an issue



EREFICIVNEBRBHRZ =0 L 7R L)
HABEIR AN U 2 FE
~Z 1 — AFLEDEABROEMHFT~
[ 20] DFEFKRANB+a




—a1— AGEDRHFROEHA
2 Asian Language Treebank [Riza+ 16]
EREE: TN T hdREE
BIESE: &8=HAE
Z DM DEREER
REXNXNETH D
T —5 D55 TEBHLEITEMELBMINSIROH S0
SHRRNH 5 PEDIEZEEDHINH| D f= 6
N—U
HZE  HAEFE
il —4 1,698 18,088 472.1k 610.8k
AT —% 98 1,000 25.6k  33.0k
ST —% 97 1,018 26.3k  33.4k

e

= NEH XH




(1) ENMTER D4R

4 TEHNMTOERE
37 1 —X [Chu+ 17]
EFIFE (NICTR & TexTraT — %)
EBE/INT XY FHE (TexTraT 5+ ALTE IR T — )
IERE/INT X T HE (ALTIIIRT — %)
YV —=ILP/INT AT ETERRE DFEMIZ (B 20 Z&R I nfzuy

4 ALTOFHf T — 45 = ElER
E—AMB10DOE— LY —F
RIICEAIT DI ERILEAIRAFRET —F =2F > THEREIL




(2) XX E{SIPE
g 1,018 = vy )
U XEIWEFIERDEEZET
"BRIERR) : Fo e <A ICER S NcBEER K D IEMTER Il TW S

e EIE(MTER > 21E5R) = IRELE(MTER > 1RER)
tmee 0D EEL: TER [Snover+ 06]

JR3Z | The tremor, lasting about 2 minutes, sparked panic.H

MTER 29 K< IRKE 12 /\=wvy & 5|ERIL Kk

EIEER 2h 3 #2908 KB . IX\=v 2y % BlE8IU £,
Y S S N S S A A A A A
Ins Ins OK OK Sub Sub Del OK OK OK OK OK

o

g fER

95% (970/1,018) DIITPENAE > MTIF R XK
cf. human parity [Hassan+ 18]



(15

(3) X EE{iPE
0 vy I7ILUTH o IINEDX ZEF
U XECEITMEREBERDEEZRT

NoEDEEERUHI
faRE, —BEREICER
1 ER

31% (320/1,018) DX ICPENINE > BN DOFIR DR EE
PEOLEMHEIMTORE D BFFHERE TRIEZ S5 NEWL

_ BLUEETE R DS HRER

RED ATOBER XERMPEORE

ALTD &% W o8 DMTER 14.6 15.9

7 1 —RA1ETEFDOMTER 29.0 40.3

7 1 —R2ETEFDOMTER 35.8 57.6

7 1 — X3 THOMTER 7360 (566 |
SCEIPEDFER | 36.8 i i 95.0 i Post-editese
XEEAIPED LR | 36.8 | 1 100.0 [Toral 19]




Jdhnl

PEE4 (ID=139760)

JRX

John Paul’s six-day tour was hugely popular, attracting hundreds of thousands of
people from the Catholic religion. It became the first ever UK visit from the Pop
which will make Pope Benedict’s visit the second papal one.

MTER (1) XEAIMTER D ERK

U3y - K=l 6AMDY F—EEBICAGAB > T, HRY v I ORHDS
M+ABEHEDARZS|E DT, TNIRO—NHENS OIS TOREFHMBERD,
O—NYHERXT 17 NDE_DHEFE LS,

X BPEDIER (T DOMTD BIE) (2) SCERAIIPE

Vay - R=ILO6 BEDY 7 —@FIEBICAIDG D, hEUvIZEFEMIT B0
THAHDARZS|E DT Tce TNIEAO—NHAEDFH TOREFBEE LD, O—
NHAERRT 47 SOFEIE 2 EEOAESRME &%,

X RAIPED TR |3 e

FEEI/NZ - /)NTO0 6 HEDGBEIFIEEICATDHD., AU v IZEMT S
A+AEDALRES|EDITlc, COBNO—VEFTOYH TOREFHFELZD.,
7%5’\*7_—4’ AN =4 }EE D, =T E R 5,




(E1EEB DT
0 MTORFE R EREREOFEROEZFD L)
(3) XEEFPEONBRZNITT S

4 FlE
EIEEFDFZE: PERIR DRI DI - 7 [=H+ 17]
EXOXIGEE BAhS e T

untranslated

1@ Q @1IgIE$1§!J - i\j"a— % 7 / 7—'— N \\/ 3 \/ Q1b: Do mu tigleo’gtions ::;n:ciirsyi:nthe TD?

ZHRINZBHROBEE ZDIESH s & et

R FESEBRHIRBHRW®

%ﬁ%ﬁ@ XEDNAIDER

Z=hg! ¥ - Q3a: s it a grammatical issue?
B AE

Npa—— - B

= nl:lE/J IE Lz\g (b) (d)

MNH-TTORFE A T TV FR [E5+ 16] c s

4c: Is it too literal?

ABOZEBRAET TR S Nk [

Q5a: Isitu tb/fth ntended regist
nappropriate-register

Jdln

\\\

Qé6a: Is it anyways problematic?

7

v
Not an issue



)

ZIEEF|DFE - 0 - 738

X EAIPEDFFER(S DOMTD BEE)

JLAVR (T—)LRIY—=XT7EHZBTINT0. BFEIZET. 90) . i<
EHTHRTFawv N (7—I)LRYYU—XT10[EHEBZETIT4A, 3. 90) &#HA
T, THEEHIC33EHDODKRAKN Y —XVDRY—K%EY] 5,

SCEBAIPEDIEE |31 e

JLXAVR (T=ILR2U—=X7EHEZTIB0. FHEET. 90) F. 4%
KCEBHTHBRTaYy M (7—ILRYU—-X10EEHEFTIHEL4E. 3. 90)
EERERETIUY, TEHICEETRAN Y —XV33LBDERERZIT S,

Jdln

3%+ 0 3%t 4 1 H (] [l
X3 X3 X15 X1 X1
C 3B0 M C B4 ( [ =1s CE;‘}ET‘ ( SEE&R%ZT

C 33EBDRANY—XVD (7\5/—|\§tﬂ% (Nt;ﬁﬂhz\
X3 X3 X3
MRAKY—X>33[EED FRERZITD ~&A

BIRD e DICHREBD D H%ERL TVNDMN

I IIICAH DY TH 2 T & 1T o



{EIEZBFI D3 (§5T5291F)

XEFOMOX =SB I Z2NEOFE CHllNEE
ANEDOF RO ATRICES M- fEER R [i‘?‘i%+ 16]

. I F I R T e T s T T N
EE —_ E‘Z X4a:untranslated : 1 i
70 X6:indecision ! g
[ X7:term
WW@ELE.D X1:0mission
=R X2:addition
X3:distortion
[ X8:collocation | 1 8
1
X10:preposition/particle :] """ : """""""""""""""""""""""""""""""""""""""""""""""""""" s
¢_EE X11:inflection :, [ T A s A : woContext WOEXtra I
= ':":' ' : ! " WithContext-woExtra
STSERYEE ) | x12:speling N [ e
X13:punctuation |:|= """"" s e e e — A .
I | | | | |
| X9:syntactic-others !]___: %“—Lﬁﬁ‘ﬂ .
—_ [ X16:incohesive | B
FERRNQ | Jsmeone e ———— |
’Eﬂl\jﬁ:ﬁ%ﬁ ‘too-litera 3 3 3 3 3 | -
-~ | X15:clumsy ‘ ‘ ‘ | ] | |- l/ /;(9 }i

l/ :/\\Z 9 { X14:register \ | | | | | | | | \: ,,,,,,,,,, e
EB DEE 0 10 20 30 40 0 0 70 8 % 160 110

# of examples




BN SIBTE TLRWETR (1/4)

o BIERICEA 9 & sl 7k (121541
[Xx14 L Y A %3EK] (81FEH)
RioRRAIDIEEST: B, XF, 4, il SXCREKRIR
NTARIADY: 5= C A C Z DEMIE

YR E = EES
BER L N)LHRHIE (3F4)
( Hk A KR ( EZD
KRZERTEWNZHD N N L0D)

[X4a REHER] (16F4)
TILT7 7Ry NDEFEFRESNTWBEBFXRR

CShorno (KISS
2=V v R



B IEHNZIRTE TWLWRWEER (2/4)

o FHEES (80FEM)
[X7 HEEDIRHERD] (64541
R DR ECERDESF ICIFAEBENANTIRXR
EBERIRDIRHERD (565E41)
( Vay - iR—=I ( LT X C T YRR
J/\% - /N[O INY% - TUHFRZ - LAY

FFIAEDORERD (85FH)
C SR ( O—VHE ( SN S —
Se Rl Al O—<EE TILNZSVF—

[X4a REWER] (16541, 51 L)




MBS EBTE TULRWVETR (3/4)

o DEFE

ﬁ@’ﬂ] nﬂz (31—5-'@”)

o [x338ER] (18%H)

Clemens ... 3-0 in seven starts,)

E

7 L X > X F7E|H15 T3x0

T L XY RRTEILF L T30

o [x1e FERMEEKR] (5FH)

track work will recommence H

%

FETE=ENBRIND
~NTw U TORAIBRINDS

At least seven people were killed by the action. H

E

DR EBTIADZDEEICL > TIHRT L
DR EBTADZEDEZTEICL>THRT UL

“I am going to be so pumped up to get out there.”H

E

(ZZlcH2DIFETHHEHET ZED S, |
2 RICENZDIFETHEETZLESS, |



NEEHNSBTE TUWRLVER (4/4)

FRMER DI DNPERL (8FH)

o e.g., RIFDOEKRMERE
ZEDEREZEHL DL

» [x3FRER] (7=41)
List MP Phil Twyford has not put his name forward. H

g ERBE 74N - RTAT7A4—RIE. BEOEZFZRERLED ST,

B4 NTAT A=K IZEGL TLHEN,
« [x6 BEERIERARH] (15F6))
g David Miliband, his brother and a fellow UK politician, was ... H

d

SWHY, SROFTENBRIEFELISIZEEDH D

ANZEE
ES 7= oFx

BORETREDOBARME THZTAIEY R - S UV R ..
BOTXTCREDOBERMFE THSI ITAIEYR - S UNNVKF ..
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\

0 RIFTTWEZER
FERICEE T 5k
FAsE
o DEFER O

& S S @f_cv)@é;ld;'
BE2DIFFRETE?

o [EIRE BEE D £f74D)
o LIYRXRFER (KEIR)
o FHEEDERHERD
o WD SHERER
o FEERMER
—ZBIEINMTTHIRZ S
o RIRTIEXEEZEB

o BICEZTEPALE
R &= ERET

Review (5.3.4)

SBINZEHIKRG 22 & TEL ZRIE
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MTDIRRE PHAEZICHIT TDIES

a4 Az BT H?
SEE? AB&DHERE?
X YERIC U THREEIXILTE
X EAIPETISUHMEIE S Tz
NEBEMNPEDFI6E(312/529) NN EEBNIBHRD » %= SR
R - BT LU TWRWERZFZICIR D ARICED AV
M, ®EROTER, FEE
—EBIFNF =T I—F « > [Post+ 18] [CHBFF
— I T =T ICE > THENICRZFS ETBICEE->TWS
S HRIEER
e.g, ORI, $8mR:H, LA-THL A7Y 7 hEE
a0 XE LNV B #FHm BT = BT
BRED—BM, EERERE




MTZ—H AT TDIRE

J BEOMTIZMIT UE TEIER, =LAWL
HEREFICEZBINZBRDZL 2B TLVAEWL
XXYFRICAERW (DX WoTce LTH)

U FDOESBMT (T—ER)ZFBIT3EDEE
FHSELTVWBABMTY —EXDOF] RN = B
MzZRUTWEH?
HRED DFEFEILHENES DH?
FEWAZLCERS
REDVEET DD HV?
SR D B P R
SERLE, BHLGBRERZELSS

IRERHR Sakai Muscle line

IR BD IR E N E U 1)
N

Foi emiitido aviso para se refugiar proximidades do rio Takatsuka.



MTD{E LN T DA

a0 [EERUNEE (assimilation): JHE & IFBE 7
e TR THEKRIE U nidok
NENIEETHEWAREEEZ EICEDS

o [BHRFIE (dissemination): SHE & [d 1A

FENDRG THWEREEZEDEEZIER S

MTIERZ AEDME LT 5
e.g., BIRE(PE), EHANICLBIRE

HEEENEEMTITCEELSICTERT B(ie, BIRE) [Miyata+ 21]
e.g., WigIC R WX Z ikt T 5
e.g., FEVIREE, BXZHHEIC

ITOIRUBNERZ B TEREZ1E:R 3’% [V0|ceTra]

MTIER CHBD I & ZHEE L TEEZRT



xEH

o O—)b: BmEIER (machine translation; MT)DERZE D HEH
BIEREFERD, BERBEHREZZRLUTLWARWI &
ZNICEK > TEL 2EED A E
—a1— REEDORBFERDIRD o TiER

J TR

MTDBLE
BB EIEBNICT)ICH T DA
WHERWSNTWVWBMTO U K &
MTMNSETEZE DI

FER EMTDIELY
HRICDHELRIBR
NSz xR MTHE L 2 RE
MTZ{E D BRDER R
GERZIEIMTIE ESRERE > TV H?



