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Improving Pivot Translation by Remembering the Pivot

Axiva M1ura®, Granam NreuBicHit, Sakriant SakTit, ToMmok1 Topaftt and Sarosui

NAKAMURAT

In statistical machine translation, the pivot translation approach allows for transla-
tion of language pairs with little or no parallel data by introducing a third language
for which data exists. In particular, the triangulation method, which translates by
combining source-pivot and pivot-target translation models into a source-target model
is known for its high translation accuracy. However, in the conventional triangulation
method, information of pivot phrases is forgotten, and not used in the translation
process. In this research, we propose a novel approach to remember the pivot phrases
in the triangulation stage, and use a pivot language model as an additional informa-
tion source at translation phase. Experimental results on the united nations parallel
corpus showed significant improvements in all tested combinations of languages.
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OO, test,dev OO0O0O SO DODO0O0O0OOOOODODODOOOOUOOOtrain OO 800000
test, dev 00O DODOO 3800000000000 00O0O0OOOOOOODODO0O0O0OOOOO
00000Db0o0b00bOb00o0bo0obO0o0obobOo0obOo0bOOoOong train OO Sre-Put O
U000 trainl0Put-Trg OO OO0 train2 0000 100000000000 0O00O00OO0O
O0OOtestUdevOOOOO 150000000000 O0DO0000OO0O0OOOODODOO

00o0o0ooooooon pBMTOSCFGOOOODOOOOODOODOODOOSMTOOOO
oooboooobobooobooboooooobooooooooa

Direct (00 O00):
0000000000000 0000000O000O0DO000OobOOoooDOobOOogpPetO
000 Sre-Trg 000000000 trainlOtrain2 000000000000 O00OOO
O00O¢trainl, train2 OO0 000000000000 ODirect 101 Direct 20 OO OO0
OOODirect 1 /20000

Cascade (OO ODOOOOO):
Src-Puvt, Pvt-Trg 0000000 trainlOtrain2 0000000000 OODOODOODOO
oo0ooooSe-TrgOOD0ODO

Triangulation (OO0 OO00000O):
Src-Put, Put-Trg 0000000 trainl, train2 0000000000000 ODO0O0OO
000000 Se-Trg OOODOODO0DOODODO
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U1 Oobobooooooboooon

Source | Target | MT Method BLEU Score [7]
Direct 1 / 2 | Triangulation Cascade

o PBMT 28.57 / 28.69 27.23 26.16

Hiero 29.12 / 29.41 27.84 26.78

PBMT 23.31 / 22.00 21.17 20.03

Fr Hiero 23.68 / 22.19 21.37 20.76

Ar Ru PBMT 16.16 / 16.22 16.15 14.45
Hiero 17.28 / 16.82 16.22 14.71

7h PBMT 12.68 / 12.88 12.65 10.41

Hiero 14.51 / 14.54 14.38 13.85

Ar PBMT 14.27 / 14.12 13.96 13.18

Hiero 14.46 / 14.17 13.97 13.87

Fr PBMT 36.03 / 34.79 32.56 29.66

o Hiero 35.87 / 34.81 32.62 29.72
PBMT 22.17 / 21.87 21.45 19.89

Ru Hiero | 21.58 / 22.18 20.91 19.55

7h PBMT 15.03 / 14.92 14.80 14.04

Hiero 17.56 / 18.10 17.79 17.54

Ar PBMT 12.16 / 12.27 12.18 11.24

Hiero 12.37 / 12.49 12.35 11.82

o PBMT 38.71 / 38.85 36.24 32.89

Fr Hiero 38.34 / 38.82 36.10 33.16
PBMT 20.54 / 20.53 19.87 18.58

Ru Hiero | 20.10 / 20.86 19.51 18.33

7h PBMT 13.92 / 13.96 13.84 13.03

Hiero 15.99 / 15.90 16.17 15.73

Ar PBMT 12.21 / 12.18 11.99 11.19

Hiero 12.29 / 12.13 11.75 11.47

Bs PBMT 30.99 / 30.41 29.76 29.10

Hiero 31.01 / 31.39 29.60 28.67

Ru Fr PBMT 25.32 / 25.37 25.19 24.10
Hiero 25.74 / 25.71 24.60 23.64

7h PBMT 14.66 / 15.09 14.47 13.40

Hiero 15.85 / 15.75 16.12 15.99

Ar PBMT 8.93 / 9.25 8.96 8.32

Hiero 10.25 / 10.13 9.90 9.85

o PBMT 21.83 / 22.49 22.38 20.90

7h Hiero 23.55 / 23.76 23.41 23.10
Fr PBMT 17.69 / 17.77 17.50 16.26

Hiero 18.83 / 18.72 18.39 18.15

PBMT 13.78 / 14.12 13.76 12.33

Ru Hiero 14.96 / 15.44 14.00 13.92

14

| ]



J jnlp2016 : 2016/10/23(21:37)

000 Neubigl Sakti, 00O, OO goboooooooooooooobooooobooooooo

0000000000000 00DO00C00OO0O00C0DO0000DOOOKyTea (Neubig, Nakata,
and Mori 2011) 0000000000000 COO0O0O0OOPBMTOOOOOOODO Moses
(Koehn, Hoang, Birch, Callison-Burch, Federico, Bertoldi, Cowan, Shen, Moran, Zens, Dyer, Bo-
jar, Constantin, and Herbst 2007)0SCFGO O 00000 O OO Travatar (Neubig 2013) O Hiero
O0000D0D0DDOO0ODODODDODOOOODOOO0O KenLM (Heafield 2011) O trainl+train2 O
o0O0bOO0o200000000000 sgram0000000O0O0O0OOOO0OOODOOOODOO
0000000000000 O00000 BLEU (Papineni et al. 2002) 00000 SMTO OO
00000 MERT (Och2003)000000000OCOO0O0OODOO BLEUDODOOOOOOO
00o0oo0oo0bOOdoooooogon

4.3 0OO0OOO

0000000000000 000000000 Direct 1/ 2, Triangulation, Cascade O O
gbobooboboooboooobooobob 1boobobooboboobobooon
gboboboboobooooobobobobooobooooopBMTOODOODODODODOO
O Triangulation d Cascade DO OO O0DOO0OO0OOOODOOOODOOODOOOOOOODOOO
gbodbooboob0obobobooooooooboo41b0oboobO SsckGLODODOO
0 Triangulation OO0 OO0 OCascade DO O OO0 O00OOD0OOOOOOOODOODOSMTOO
O0000OTriangulation D0 OO0O000O0O Cascade U0 DOOO00O0O0OOOOOODOOO
0000000000000 00000dTriangulation DO OO0O0O Direct DO ODODOOO
Ub0000000bb0obO0lbO HieroUDOODOD Direct DO0O BLEUODOD 353400
000000 Triangulation 0 BLEU OO OO 326200272 00000000000000
O0Direct U0DOO0D0DO0OD0OODODODODO Triangulation 0000000000 D0O0O0OO
Uob0oo0bobboodbbbOdDbirect OO BLEUOODOO 15 000000000000
O000000Triangulation 00000000000 D0O0OO0ODOOO0OO0O0O0ODOO HieroO'O
0000 Triangulation D 000000000 Direct UODOO00OO0DO0O0DO0O0O0OODOODOOO
oboooooooog

gooo0boob PBMTO HiecoUOUODOOODOODODODOODOODOODOODOO
ggpooboboooooobbbbdooouobib HeeoOOODODUOO PBMTOOUOOOOO
gboboobobooboboobobooboboobobooboboobobooon
gobodb200000000 1400 Hiero DUOUODO Triangulation 00O OO0 PBMT O
gboobooboboboobo os0dbb0Ob00 BLEUDUODDOODOODOOOD O Hiero
gboboo0obobooob0obooobobooboobobooobo
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44 0000000 OOOOOOODOOO
430000,00000000000DO,00000D0O0ODO0ODODOOO0ODOOODO0
gboooooooooboboboo0o.obooooooboboobooboobDoboboo
0000000 Ewoparl DO OO (Koehn 2005) 0000 4200000000000000O0O
oboboooboboooboboooboooobobDoobobDoobobDoobOobDbooo
gboboooboboooboboooboooobobooobobooobobooobOoboooon
gbooooobooooboooooboboboboobgoobooboooooobobooo40
Ob0O00O00o00bOoboo0obobOb0UEwoparl OO0 10000000000O00O1,50000
O0o00ooobOooooOooobooooosSre-Putd Pt-Trg0000000O00OOOOODOOOO
gboboobobooobobooboobooobobDoobobDoobobDoobOobDboOoD
gbooboooobo0obooboobb4300000000000PBMT U Hiero OO
O0000Db0ObO0ObO0ObO0ObOn Triangulation 0 Cascade O OO ODOOOOOOOOOOO
gboobob20000000000b00O0000000b0ObOOobOO0o0O0ob0obOobOoDOon
Triangulation DO OO0 Direct 00D O0D0DO0000O0D00OD0O00D0O00OO0DOO0D0OODOO0OO0OO
ob0o00o0oo0ob0obo00o0b0ob0b00o0obO0ob0o0OoOPBMTO HieroOO OO OO
gboboobobooboboobobooboboobobooboboobobooon
gbobooboboooboboobobooobOobDoobobobooboboboobOobDbooo
gbooboopBMTOOOODOODOOOODOODOODO

4.5 U0ooooood
oboopBMTOOOOODOODOODOOOOODOODOOOOODOODOODDODOOO
oobOoobOoscrGUOOOOOODOODOODODOODOOOOOOODODOODOOn
gbobooboboooboboooboobooobobDoobobDoobobDoobOobDboOoD
goscrGUODOODOOO0ODOO0OOOODOODOOOODO0ODODOODbDOODbObDOOD
obooooooobooboboo pBMTOODOODOOODODODODODODODODODOOODO
gbobobooboooooboboooopBMTOODOODODOOOOODOODOOOODOO
gboboobobooboboobobooboboobobooboboobobooon
0000000000 (Utiyama and Isahara 2007) 01 000000000000000O000O0O
gboboobobooboboobobooboboobobooobobooboboOoon
gbobooboboooboboobobooobobDoobobDUoobobDoobOobDboOoD
gboboobobooboboobobooobobooboboooboboooboboooon
gbobooboboooboboooboooobobDoobobDoobobDboobOobDobooo
O00000000000ooooooooooDoDOon (Zheetal. 2014) 00000000000
O00O0000000DOOO0COO000 (Levinboim and Chiang 2015) 00000000000
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000 Neubigl Sakti, 00O, OO goboooooooooooooobooooobooooooo

00O (Dabre, Cromieres, Kurohashi, and Bhattacharyya 2015) 0000000,000000
godooooooooooooooboobooooooooooon

5 Ddodobbbuooooobobbuooon

o000 SsMTOOOOoOoDODOoOooOOoOooOOoOooOoOoooOOobOOoOoDbobO4b00bDOoOoDOoOO
gboboboooooboobobobooobobOo scrGUOODOODDODObOODODODO
ooboOoooooooooooboosecrGUOOOOO PBMTOOODOODOOODOOODOOOO
gboboooboboooboboobooboUoobobDoobUobDUOooboboboobOobDbooD
goooooboboboboooobooboboooooooboobobooooobobooooo
gbobooboboobobooboboobobooboboobobooboboon
gbobooobobooobobooobobooobobooobobooobobooobobooD
ooooboooooobobooooobooogon Se-TyO0DO0OO0O0OODODOOO
gbobooobobooobobooboobooobobDooboboooboboboobOobDbooo
gbobooboboobooboobobooboobobooboboobobooboon

51 UU0Ogooboboooooobon

gooobooobooobooobboobobobDooboobooob0boobooboobDoo
O0boooobDooooogsre-Put, Pt-Trg0 0000000 0OOOOCOODOOOODOOO
gboboboboboooooobobobobogsre-Tg000bobobooooooog
ooboooobooooooboobooooobooobooOoobooooOogSre-Tg0OOO
gboboooboboooboboooboo

AL approach approccio
rJO—F approximation accesso
R access ravvicinamento

07 00000000 OOOOOOO (O-0-0)

gr70oboo0ob0obooobobooobooooboboooboboDoobobooobobDOon
gbo0oo0bo0obOobo0ob 3sbo0b0b0o0ob0obbo0obOo00dapproach D OO
oboobooboobobobooosSe-TgOooobooooooobobobbooooooog
gboboo0oboboboobooboobsoooboobooobobooobobooobOobooon
OsSeld TrgOUODOOODOOOO Pt00000O0ODO0OOOODOOODOOOOODOOODOO
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I . > approccio
i (via: approach)
gl : > accesso
i (via: approach)
plag [\ > ravvicinamento
(via: approach, approximation)
7JO—F > approccio

(via: approach)

08 bobooooboobooobogoboo

gobobooobbobooobboooobboooobobooobobbooobbooon
gbobooobobooobobooboooobobooboboooboboooboboooD
oboooooooooogodsre-TrgDO0D00O0O0O Pt OO00O0OD0OOOODOODODODOOO
gbooboboooobobooboboboboboboboboboobooboooDoooooooon

5.2 UUOUoodoubobbbbuouoododad

il ——  (approccio, approach)
il —  (ravvicinamento, approach)

il —>  {ravvicinamento, approximation)

77 J0—3F ——> (approccio, approach)

g9 gbooboobooboobooobo

ooooboooboooooooboooon se0 Tg00O0O0OO00ODO PkOOODOO
obooboobooboboosScdl Trg P D00O0DOODODOODOOODOOODOOODO
gbobooobobobooboobooboobobobosyoboboooboboobobooD
obobooboboooboboobobooobobDooboboDoobobDboobOobDboOoo
gbobooobobooobobooobooboooboboooboboooboboboobobooD
gboboobobooboboobo

000000000000 000000000D00SCFG (230)000000O0ooon
O00O00000000DOOO MSCFG (240)00000000O0O0ODOOOCOMSCEG
O0000o00o0oboOoDobOo0obOoOnSre-Put, Put-Trg 0 SCFGUDOOOODOODOODO
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000 Neubigl Sakti, 00O, OO goboooooooooooooobooooobooooooo

goboooobOooscrGUOOOODOODOOODOOOOSre-Trg-Put 0 MSCFGODOOOO
oboboDoobobobooobo ptOobooooboboooobobooobobooog
gbobooobobooobobooboboooboboooboboooboobooobobooooD
gobob0ooobooooboooobouooobooogooscrGOOODOOOODOO
gbooMSCrGUOODODOODODODODODODOODOOOODODOODODOOOO

5.3 OJU0UO00oOoOO0ooooooouoobooogoon
410000SCFGOO000000D0O00O00O0Srke-Put, Put-Trg000000O00O000O
00 Pt 00000000000 X —» (5,7), X - (5, 1) 00000000000000
X - (5700000000 (17)-(200000000000000000000000000
00000000000000000000000 X—(5 p),X—(p, H)00000000
0000000000O0o0o0n0

X — (5,1, p) (23)

00000000000000000000000000000000000000000
0000D0000000000000000000000000000 (17)-(20)00000Trg
0 Pt000000000000 ¢(Lpls)0¢(sp,7) 000000000000

¢ (t,pls) = ¢ (ip) ¢ (pl3) (24)
¢ (3p,t) = ¢(lp) (25)

Sre-Pot 00000 ¢ (pl5)0 ¢ (3p)0 drea (BI5)0 ¢ree (3jp) 00000000 Tsp 0000D
0000000000000000000 10000000 ¢ (8s)06 (57)0 ¢ (5[5)0 ¢ (3]p)0
S1ex (15) 0 brew (317)0 dres (B15)0 e (51P)0 ¢ (L,015)0 ¢ (sp,7) D00 0DF0 pOOOOOD
000000 200000000000000010000000000000000 1300
0000 MSCFGOOOOOOOOO0OO0OOOO

54 U0O0OO0OOOOUOUOoOOO
gbooobooboboobooobobooboobooboobooboon <§,5>DDD
DD(E,E,@DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gbobobobobobobOobobobobobobobOobOobOobOdnNeubigd OO
oooobooobdob0 i 000000000 LxOobooooooooonKy-oooobooo
O (Neubiget al. 2015) 00000000000 DO0OCOOO0O0OODOOOODOOOOOOOO
gboobobooo0 v=TrgUT, =Pt 00000000000 sOD0O0ODOO TrgOO
oo qS(ﬂE)DDD L0000 ¢{000000ooog togoo ¢(f,ﬁ|§)DDDDD[IDDD
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pO0000

6 UUdgg

oooobobooobobooboobooooboboooboooobobDooboboon
gbobooboboooobooobobooooboobo

6.1 Ud0dnd

godddoooooooo4200bbbbobobobobooboobbooooooooooooa
gboooobooboob420b0000000b0b00o0bO0o0oO0bOo0oobDbOoobbooD
ooooooooooooooooooooooCooo00 (En)DDOOOOOOOOOOOO
(A0DO0D00 (Bs) 000000 (00000 (RWODOD (zh)O 500000000
oobOo0oooboobooooboooooboobooognD sSe-Pt OOOOOODOO
(trainl) 0 10000 Put-Trg OO0 000000 (train2) 0 1000000 (test) D0 OO0
0000 (dev)yJOODODO 15000000000000CC0000ODODOCODOO4200000O
trainl+train2 D0 0000 20000000000 0000000000000DO0O0O00O0O0O
gbobo0oboboboobooboobgooscoboboobobooobobooboboon
O0b0oO0bOooboOoobooooOooscrGOOO MSCFGOOODOOODOOOOO Travatar
(Neubig 2013) 00 DOOOO0O Hiero OOOODOOOOQOOOODODO SCFGOOOOOOOO
O0OO00000ODCOOCO0O0O000000D0DOCO BLEU (Papineni et al. 2002) 00000000
000 MERT (Och2003)0 0000000000000 BLEUODOOOOOOOODOOOO
goboooobOoooboooboobOoOooooooOoobDoOoboOoOonD MSserGOOOOoOoO
gddoL=200"-00000000000O00O0ODOO0O0O0OO0O0O0OODOO0O0O0O0OODO0O 6
gbobooboooobgon
Cascade (U OO ODODOOOO):
Sre-Pot 000 Put-Trg 0 SCFGUOOOODOOODOOOOOOO (3.10)0w/ PvtLM
200k/5MO 0O Sre-Put 00000000 20000500000000000000000O
goooooog
Tri. SCFG (SCrGUOO0OO0OOODOOOO):
Src-Put 000 Put-TrgO SCFGUOOUODOOOODOSre-Trgd SCFGUOODOODOODOO
(3.300000000)
Tri. MSCFG (MSCFG OO OOQOQOQOOOODO):
Src-Put 000 Put-Trg 0 SCFGOUOODOOODOOSre-Trg-Pot 0 MSCFGOODOOODOO
OO0 G0)Mw/oPvtLMMIOOODODOOOOO0OO0OO0OOOODOOw/ PvtLM 200k/5M0O

20

| ]



J jnlp2016 : 2016/10/23(21:37)

000 Neubigl Sakti, 00O, OO goboooooooooooooobooooobooooooo

U2 obobooobooboooboobobobooobobooboobobooon

BLEU Score [%)]
Cascade Cascade Tri. SCFG  Tri. MSCFG Tri. MSCFG Tri. MSCFG
Src | Trg || o/ PvtLM 200k w/ PvtLM 5M | (baseline)  w/o PvtLM  w/ PvtLM 200k w/ PvtLM 5M
Es 26.78 1 28.52 27.84 1 28.44 1 28.48 129.13
A | 20.76 1 22.02 21.37 1 21.94 1 22.01 1 22.52
Ru 14.71 15.91 16.22 16.38 1 16.61 1 16.76
Zh 13.85 £15.01 14.38 14.43 114.93 1 15.50
Ar 13.87 1 14.35 13.97 14.19 1 14.34 114.42
B | T 29.72 30.20 32.62 32.70 32.81 132.94
Ru 19.55 20.52 20.91 20.92 20.95 1 21.52
Zh 17.54 1 18.37 17.79 17.56 118.13 1 18.70
Ar 11.82 11.96 12.35 12.00 12.35 112.71
Fr Es 33.16 33.90 36.10 36.00 36.33 1 36.93
Ru 18.33 18.95 19.51 119.91 1 20.23 1 20.44
Zh 15.73 16.35 16.17 16.20 16.40 1 16.58
Ar 11.47 11.72 11.75 11.84 11.91 112.18
Ry | B8 28.67 1 30.23 29.60  29.90 1 30.59 1 31.40
Fr 23.64 1 25.09 24.60 24.63 1 25.20 1 25.32
Zh 15.99 1 16.68 16.12 15.75 1 16.66 116.81
Ar 9.85 9.79 9.90 9.98 10.04 10.07
on | B8 23.10 1 23.98 23.41 23.62 1 23.83 1 24.45
Fr 18.15 18.45 18.39 18.30 18.51 119.16
Ru 13.92 13.65 14.00 14.24 1 14.41 114.67

gbooob2000s00000000000000O0O000DODOOODOO

6.2 UOOgOooodg

g200000000000000DO0DO00bO0bOO00bO0ODO00bOoDLDOo0bOoDOn
0000000000000 D0O0OD0O0O0000 (Keehn 2004) 00000000000 0O0OO.
o0o0O0o0o0oooooooobOobOobO Tvie SCPFGOOO BLEUODOOOOOOOOO
gbooooooboboboboooooboboooooobobOobog Tei. SCPGOODOO
000000000000 (t:p<005,f:p<o00)00000000O0OOODODOOOOOO
gbobooboboobobooboboobobooboboobobooboboon
obobOobO BLEUDODOOODODOOOODOOOObOObOOobOOoODooboobobbooboooo
gbooboobooboobscoboboobooboobooboobooboon
oboboo0obOoboooboobgobooobowsoogob o700 BLEUOODDOODOODOO
gbobooboboobobooboboobobooboboobooboobOobooD
obobooobobooobobooobuooooo

goooboobobbOoboobooboobobobooMserGOooooooonDOon
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Translation Accuracy vs. Pivot-LM Size (Zh-Es via En) 17 6Translation Accuracy vs. Pivot-LM Size (Ar-Ru via En)

------- Direct 1 e Tri. SCFG @&——e Tri. MSCFG +v=veie Direct 1 v Tri. SCFG e———e Tri. MSCFG
248 ----- Direct 2 1 17.4}| -—--- Direct2

25.0

—
~
N

-
N
=)

16.6
16.4

LG, 4

-
o
©

BLEU Score [%]
BLEU Score [%]

0 1000000 2000000 3000000 4000000 5000000 0 1000000 2000000 3000000 4000000 5000000
Pivot-LM Size [Sent.] Pivot-LM Size [Sent.]

010 0oboooobooboobooboobooobooon

00000000000000000000000 (Tri. MSCFG w/o PvtLM) DO OO OO0
obobooboboooboboobobooobobDoobobobooboboboobOobobooo
oobOoooobooogoSscrGgUUoOoobOooboobooooboooobooooboo
gboboobobooobobooboobooobobDoobobooobobDoobOobDbooD
gboboobobooboobgooboboooobobooboboooo
goooboobooobooboobooo,0bboboooobooobooboooboooobo,
oboboo0obOobooobooboooobobooos0o0boboooboboooobooboo
000000000000 (Cascade w/ PvtLM 5M). Cascade w/ PvtLM 5M O 2000000
0000000000000 0CD0O0000000 (Cascadew/ PvtLM 200k) 00000000
Zh-ArO0Zh-RuO0O0OOO0OO0OOO0OOOO0OOO0OO0OO,00000000000000000O
gbob0o0obooboboobobooobobDo0obuobobooboobOobDgn Tri. SCEG
gbooobgoobobobobooboobo,bobboboobooboobo.ob,on
00000 Tri. MSCFG w/ PvtLM 5M O ,Cascade w/ PvtLM 5SM 000 000,00000
gooooooobooboboboooooooboobobobobooooobo,boboboo
gbobooboboooboobgooboboooobobooboboooboboobon

6.3 LUUodobooobooooobobobuooon
ooooboboooboobooboboooobobooobobooobobooobobooon
gobobobooboobooobooboooboboobobooboobooboboobooobooboon
000 100000000000 (0)OoooODOOoO0oOUOO00OO0 (0)oooooooooo
gboboooboboooboboobobooobobooobobooobobooobobooD
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000 Neubigl Sakti, 00O, OO goboooooooooooooobooooobooooooo

gbobooboboobobooboboobobooboboobobooboboon
gbobooboboooboboooboooobobDoobobDoobobDboobobDbooo
000000000 00000ooooodgdoogdgddgdgogoogoogoogg (Brants,
Popat, Xu, Och, and Dean 2007) 0 0 0 0000000000000 0C00O0OO0OO0OOO0OO0O0O
oboboooboboooboboobobooobobooobobobooboboooboboobooo
gboboobooboboob2p00000bs000000000000000DODOODO
gboboooboboooboboooboboobobobooobo

64 JUO0OO0UUUoUooobbobood

gobooboobgooboobooboobooooboboooboobooobobooboboon
goobooog

goo0 (@ooog):

Le nom du candidat proposé est indiqué dans ’annexa a la présente note .
ooo(@ooog):

El nombre del candidato propuesto se presenta en el anexo de la presente nota .
gooooo:

The name of the candidate thus nominated is set out in the annex to the present note .
Tri. SCFG:

El nombre del proyecto de un candidato se indica en el anexo a la presente nota .

(BLEU+1: 34.99)
Tri. MSCFG w/ PvtLM 5M:

El nombre del candidato propuesto se indica en el anexo a la presente nota . (BLEU+1: 61.13)

The name of the candidate proposed indicated in the annex to the present note .

(000000000)

OO0000000COCOO0O000uoOooooOOOdproposé (COODOO)ODOOOOOOOOOO
UbO00O0O0Opropuestol DO DOODODO0O0O0O0OD0OOD0OO0O0O0ODOODODOOOODOOODOO
OODOproyecto (OOODOO)DDODOOCOOOOODOOOOOOOOOODDOOOOOOODOO
Ub0b00b0ob0obobobOobO0Oproposéd 00 0OOOOOOOOO propuestod 0000
Oproposed0 0000 0OO0OOODOODOOODOOOOOODODODODODODODODOO
gboboobobooboobooboboooo

ooooboboobobuooboboooobobooobooDoobobDoobobooo
goooooog

goo(@ooog):
J . Risques d’aspiration : citére de viscosité pour la classification des mélanges ;
ooo0(@ooog):

J . Peligros por aspiracién : criterio de viscosidad para la clasificacién de mezclas ;

23

| ]



J jnlp2016 : 2016/10/23(21:37)

0000000 Vol. 23 No. 5 December 2016

U3 obobooooooboooon

F-Measure [%]
Hu nbob Tri. MSCFG
Direct Tri.SCFG
w/ PvtLM 2M
NC(ODDOoOo) 8,360 78.94 78.19 (4+0.01) 78.18
P@OO) 6,553 92.58 92.46 (+1.02) 91.44
DET (DO0O) 5,363 91.04 90.63 (+1.50) 89.13
PUNC (ODDODOOO) 4,258 93.89 93.77 (+0.44) 93.33
ADJ (ODDDO) 3,725 71.36 69.85 (40.67) 69.18
v (@do) 3,324 69.52 63.86 (+1.06) 62.80
ADV (ODO) 2,238 81.98 77.81 (+0.34) 77.47
gooood:
J . Aspiration hazards : viscosity criterion for classification of mixtures ;
Direct 1:

J . Riesgos d’aspiration : criterio de viscosité para la clasificacién de los mélanges ; (BLEU+1: 34.20)
Direct 2:

J . Riesgos d’aspiration : criterio de viscosité para la clasificacién de mezclas ; (BLEU+1: 49.16)
Tri. MSCFG w/ PvtLM 2M:

J . Riesgos d’aspiration : viscosité criterios para la clasificacién de mélanges ; (BLEU+1: 27.61)

J . Risk d’aspiration : viscosité criteria for the categorization of mélanges ; (U0 OO OOOOMO)

0000000000000 daspiration (0 0)000mélanges (OO0 D)) DODOOOOOOO
00000000000 00000MOdaspirationd O trainl O train2 OO0 OO0 O0O0OO0O0O
O00ODirect 1 /20 0000000000000000000O0O M mélangesd O train2 0 O
O000000OO0Direct 100000000000 O0ODOODOOODOOD200000000
oboboooboboooboboobOooDUoobOobDoobooDoobobDoobOobDbooo
000000DbOO0DO0o0bOOoDOO0o0bOOoDOoobOOoDOo0DOOoDOoOobOOoDoOoOooOOooDoOn
o0o00o0obOobOo0obobOoobOooDoobOobODoobOOobDoobOooDooboOoooOoo
000D0O00bOO0DOo0DbOoDOo0obOoDooboog

OOQOO00000O0OOCOoOoOoOOoOODODODOOOOOO0OO00OO0OOcriterio(DO0)OODODOO
00000000000 Ocriterios 00000000 0OO0O0OODOOOOOODOOOODOODO
000000bOO0ODOO0o0bO0obOO00bOoDO0oobOOoDOo0obOOoDoOoOobOoDoOoOoobOOoobDoOOn
0000000ooooooobobobooooooooooooooooooooooooon
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U4 0O00ODOOOOOOOOOOOO

F-Measure [%]
Hu nbob Tri. MSCFG
Direct Tri.SCFG

w/ PvtLM 2M
NN (ODOOO) 10,813 78.04 75.42 (4+0.53) 74.89
ART (0D) 4502 | 90.38 | 87.21 (+1.24) 85.97
CARD (O O) 3,849 94.56 94.38 (—0.44) 94.82
APPR (ODDODO) 2,577 89.66 84.73 (+1.50) 83.23
ADJA (DOO) 2,311 65.96 65.29 (40.47) 64.82
NE (DDOO) 2,005 77.52 75.34 (40.47) 74.87
ADV (ODO) 1,848 74.32 70.13 (+0.18) 69.95
PPEF (D0OOODO) 1,665 92.64 87.46 (+1.67) 85.79

6.5 FEuroparlUO0OOOOOOOOOOOOOOO
00000000000 o0o0o0oDoo0oo0oo0ooooooooDooo0oooDoooono
0004400000 Ewoparl OO0 0ODDOODDOODOOODDOODDOODOOODDOODO
oo00ob00obO0obO0o oOobooooooboooDooooooooDoooooooooooog
000000DbOO0D0O0Oz2000000000000000DO0DO000DOO0ODO0ODOODOOD
O00000bOOooOoOo 000000000000 000O0DO000DbOO0DOO0ODOOobOOOn
000000000000 0D00000 Tri. SCFGO Cascade 00D OOODOOOOOODOO
00000oooo0oooooooooooooooooDooooooooOoooon
0000000000000 0oDoo0ooooo0oDo0ooooo0ooDoo0oooooono
000D00ooooooDoooooooooooooooooooooooooooooog
0000000000 D000o0ooo0oooooooooDooDooooooooDooDog
O00D00oo0ooooo0ooooooooooooooooooooooooooonog
OO00O00D0O0O0O0 Stanford POS Tagger (Toutanova and Manning 2000; Toutanova, Klein,
Manning, and Singer 2003) D0 0000000000000 QOOOOODOOOOOOOO0OO
000000000 0oDo0oooDOD FOOOOODOO
030000400000000000000000D00DO00DOODOOODOOODOODO0
000D00ooooooDoooooooooooooooooooooooooooooog
FOOOODOO0OOODOO0OOODOO000O0DOO000O0DO000O0DO000O0DO000OO00O0
ooooo
03000000000000000000DOO0O00bO00bOO0bOOobOOoODOooDOoooDoOooO
000 rFrOO0000O000D0O0O0O0OO0O0O0DODOOOO00OO0OO0O00OO0O00DOOO000
0000oo00ooooooooooooD rO00o0oOoO00ooooooooooooogo
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obooooooboooborOobObo0obOoboOobObOO0obOoboobODobDoobUobooboog
gbooooboooboobobooobbooobooobooboboobboooboobooOon
o000 Direct 00O 0O0OODOODOODODOODODOOOOODOOOODOOOOODOOODOO
0bob00o0bO0b0O0o0ob0obo0b0obuo0ob0obOobOo0ODbD DirectOD0O FOOODODO
400000000000 300000O0000O0DOO0O0OODOODODOODLOODOO0
obo0oo0ob0ob0obOoboO0o0orbO0b0O0D0O0ODbObOO0ObO0ODODIrect0obonnoO
gboboobobooboboobobooboboobobooboboobobooD
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gboboobobooobobooboooobobooboboooboboooboboooD
gbobooboboobobooboboobobooboboobobooboboon
gbobooobobooobobooboboooboboooboboooboboooboboooD
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7 Oon
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gboboooooboobobobobooobooboboboooooopBMTOOOOOO
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gboboooboboooboboobobooobobooobobooobobooobobobooD
gobogbobooboboobogoboboobooooobobooooboooooobooobon
obobooboboooboboobobooobobDooboboboobobDboobOobbooo
gboboobobooboooobooobobuooboobooboboob ebobboOD
gboboobobooobobooboobooobobDoobobDoobobDoobOobDboOoD
gboboooboboooboboobooboooboboooboboooboboooboboOooD
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