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O0mput 00D O00D00O0O0O0OOOODODO
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guduoobbbugoooooobbbugooooooobbbogoooooo
gobbobbodoogobobobboooooonbn
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O000000O00DO0O0DOO0O0D fAFOD0O00ODOOODOODO

f7(s) = g(s) + h"(s) (3.1)

¢(s) 000000000 s000D00000000000000D0000000

000000000 spaths 010000000000000 f*(s)=g(s) 000D
h*(s) 000 s0000D00000D000000D0000000000000000
000000000000000000000000000000000 s0000
00000000000000000000000000000000000000
0 CinputD Coraph D FinputD Fprappy 000000000000000000 A/(s) D
0000000000

hl(s) = ‘Cinz?ut - Cgmph‘ + ‘Finput - Fg?"aph| (3-2)

OoooTOOoOOoObOooOoobooObOobDOo0obUO sgoboboboboo EO
SO0IODO0O0O0O0O0ODO0O0DO0O0O0DO0O0DOoO0oOoOO0ooOOooooooooond
gobobobbooooooboobooo

e EODODO:
h'(s)
e SOODO:
R(s)0 SODODO0D0D0O00000000000
e I 00ODO:
sinput 000000000000(Cmput — 1) — Cyraph|+| Finput — Fyraph|+
1000000000|Cinput — Carapn| + |(Finput — 1) — Fyrapn] + 10
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e DODODO:
snode 00 000D0O0ODOODOODOODOODOODOODODOOOAH:+ 10O
snode 000000000000 0O00000O0O0O00O0O0AHy+ 10
0000000000 H.+10 Hy+100000000000000
H.=|Cinput — (Cygraph — 1)| + |Finput — Fgraphl,
Hf:|0input_Cgmph|+|Finput_(Fgmph_1)|~

0000000 A*(s) 001 strans0 EDOODOOODOOEODOOOOOOOO
00000000002 strans0 SOOD0O0ODO0O0OOSOOOOIODOOOOO D
000000000000000000000003) s.trans0 NILOOOOOIO
00000 DOO0O0ODO0ODO0ODOO0OOO0oO0O0oO0O0obO0oOoobOooooon
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0000000000000 0000000000000OPENDODOOOOODOO
CLOSED D O000O0U0DO0OU0DOO0ODOOoOoOooooooo 5.00000000
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1. 0000000000 000000O0OPENDODODDOOOOOODODODO
2. OPENODODOOODOODOODOOODOOOODO
3. OPENDOODOODOO MAOO0D00D0O0O0 sOOO0OOOCLOSEDODOOOO
4. sO0O000O00O0O0OO0OO00OO00OOO0O0O00 sOOoOooooooa2.
oo
5.s0000000000000000000 00000 sYODOOOO
O0O00D00O0O0OPENOODO CLOSEDOOODOOOOOOOO
Da00000000000s'0OPENDOOOOO
ObO0s 000000000D0O0O0OOO OPENOODO CLOSEDOOOODOO
O0000000000oo0o0s 0 OPENOODOO
OcOs 0000000DOO0ODOOO CLOSEDOODOOODOOOOOOOOO
O00o0O0s 0O OPENDOOODO
O0dDs 0D00000000000D0 OPENODODOOODODOOOODOO
paths O s’.paths 0000000
6. 2.0000
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000000000000 10000000000000000 200000000
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0000000 EOOOOOO SO00000O00000000000000DO
0000000 200000000000000000
0000000000000000000000000000000000000
00000000000000000000 LOOO0000000000 D000
00 d0000000000000000000000000000000000
0 d000000000000000000 d/(L-d)+L)000000000
000000000000000000000000000000000 €000
0d/(L-d)+L)<000d<20L/(1+0) 0000000000000 d0
000000000000000000000000
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00000000000 3.1000000000000000000000000
000000000000000000 [paths, node, input, trans, f*000] 00
000000Onoded00 031000000000000000060S000
0000000000000000000000000000000 1.0M0000
0000000000 07000000000

0000 s0000000000
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O00 OPENOO 0000000 s10000000000s1 0000000
000 SO000 TOOODDODODODMWOODOoOooDOoooooooooooooooo
0000000 SO00000000000000ooo100oooooooooon
000000000000 0D00000D0DSO00D000000D0O000 s30000
0000 TOOODOODOOOOOOO0OO s40000000O0OPENDO {s2, s3 s4}
godd

s3=[((E,00),(S,00,00))),0003,(00,0),E000, 1.4]
s4=[((E,00)),0001,(00,00,0), NIL, 2]

000 OPENDOD 0000000 s$30000000000s30 EOODOO 2
OOoo0o0O srooogoog

s7=[((E,00),(S,00,00), (E,00), (B, 0)),0009, (), NIL, 1.4]
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00000000000000000000000 (Basic Travel Expression
CorpusODOOBTECODO0O) [44) D0O0D0D0D0O0O00O0O0O0OOOODOOOOO
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D00000000000*05100000000000000000000000
godd

00000000000000000000 43]0000000000000O0
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041. 0000000

000 00
00 404,022 404,022
000 | 2,870,280 2,473,711

0000 7.10 6.12
000 33,288 22,378

042. 000000

000000 (%) |000 | ooo0 (0)

A AB ABC| (%) | 0o OO
0.3425 0.6399 | 71.2 804 83.3 | 91.8 | 0.218 3.310

mWER BLEU

000000000000 00D0DOO0000BLEU DOODODODOOODOO NODOO
00000000000 ooobooboobo00 mWERODOOODOOOBLEU
0000000000000 00000mWEROBLEU D000 O0OO0O0OOODO 16
guobgoboobougbboobuobuoob bbb oobuoouo
0000004000000000 43J00000000(A)00000(B)000
000000000000 (C)00000o0oUoooooooooM)ooooo
oot obuooboobuooun
O000D0000000000 ADABOABCOOOODOODODOABCDOOOODO
goooo

00000 D*00000000ooooon 1/30000000000 Pen-
tium4/2GHz 000D 00000000000 000 Allegro Common Lisp 6.2 00
guooooooon
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043. 000000000000

0 oo — ogo
gbododododoooood

A — Is there a department store near here?
goooobbboooooooon

B — I have a headache. Can you recommend a aspirin?
gubooobboboooooooooood

C — Do you know a good wine?
gooooboobboooooooao

b — He isn’t available.

000000000000 91.8% 0000 8% 000000000000000
gooooboobobooob o200bb 33ubbooobooboboobbooobg
goobbooobbooooobbbooobbbooobbbuooobboogoo
00033 00000000000000000O0O00O0O0O 72800000000 996
oOoobOoobooboooboobobob0obDUoobOobo 1oobOoboboOob 18.7o
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Communication0 0 0000000000000 O0OODOODOOOOOOOODOOO
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044.D°000000O0O0

TOEICOOO | D000 00000 D000
420 224 133 153
540 214 149 147
685 211 150 149
820 176 157 177
965 141 173 196

guooobobbbogooooooobbbbooooooobobbbooooooo
00000 D*00000000000000
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000000000 38000000000 00000 (Example-Based Rough
Translation O OO OEBRT OO0 ) 000000000000 ODEBRTOOOOO
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gobbobbooooobobbooodobobobodoooobobobooooon
0000000000000 0000O000Uoo0O0ooUoDooOOl)0OoUoo
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Ooooboooboboooboobooboo 1gooooooboo
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EBRTOODOOOODOOOOOOODOOOOOOODOODODOODbDOODbDOO
guoooobbbbbooooooooobbbuogoood

goboobodgd
EBRTOOOOOODOOOOOODDODODOOOOODODODOOOOGOODoODODO
00 D30000000000000000000000000D0OOD30000
gobbobbdooogobobbooooobobodooooobobbooooon
goboboboooooooobod

O45000 200000000000 00O0D0ODODOOODODODO200
00000000000000000000000000000000D3 0000
goddodobbobbnooooooooobobbobboooobbbbuoUoo
gobbobbooodgobobbuoooobbobbooooobobbbooooon
0000000000000 00bO00bO00ob00ob00obOUObOUbOUObOEBRTOODOODO
000000000000 DO000O EBRTOOODODOODDODODOODOOODOODO
0000000000000 0000000D30000000000000000
OOO0OEBRTOOOOOOOOOODOOOOODODODOODOODODODODOODODOO
goooboogd
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0460 D30 EBRTOOODOODODOOOBLEUOOOOOOOOOOD?O
EBRTOO0O0O0O00D00O0O0O0OO0DOOOOOOD30000 ABCOOODOOO
0000000000000 00000000000000000 ADODOOOO
0000000000 EBRTOO 12% 00002000000000000000
00000000000000000000000000000000000000
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045 000: D°0EBRTOU0O0OOOOOOOOOOOOO (JOOOOODOE

oooooo)
0oo J;00/000/00/000/0/00/0/00/0
J;00/00000/00/000/0/00/0/00/0
D3
ooooo E: Does this necklace have a certificate?
00 J;000/O0/o0/o0/o0/0
EBRT
E: Does it come with a guarantee?
D3 E: Does this camera have a guarantee?
goog . .
EBRT | E: Does it come with a guarantee?

046.D°0 EBRTOOOOO

000000 (%) | 000
A AB ABC| (%)

D3 0.3401 0.6554 | 71.2 80.4  83.3 91.8
EBRT | 0.3984 0.6725 | 59.2 69.0 75.1 91.4

mWER BLEU

45 0O0OOOOOOO

047000000000 4800000000000 DLDUOODDOUODDOOOO
gooooo

(1-a)d(1-b)0(1-¢) 000000000000 0000000000000000
O0000(1-a)000000000000000OOODOOO0O0OO — I'm going to
visit Mexico after leaving the U.S.00 0000000000000 0OOOOOOO
000000000000 0000000o0oO0o0oo(l-bh)DooOooUoOoOooO
00000000 — What is the flight number and departure time?00 0 0 00
O00000D0000000000D00000000000000000”time”0
000000000 "departure”0 0000000000 (1-c)000000O0OOO
0000000000 — Do you have pesticide free oranges?0 00000000
0000000000000 0000D0000D0D0000DD0O0000O”pesticide
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U47. 000000

000 — 0000 (00)

guoooooboboooogd

— Do you have this in different colors? (0.077)
guoooobboggoooog

—  There is a ninety nine dollar repair charge. (0.111)
gbooboobobooboobooboobbon

— Did you have any other services besides breakfast this morning? (0.200)
gboooobdad

—  Are you on business or pleasure? (0.250)

free” D0 DO0D0O0D0O0OODODOOODOODODODOOODODO”pesticide” ODOOODOO
O7free”00 0000000000000 O0D0DODODOODOOOO0OOODOOO0OO
goobouotuotuododouoodooodoo

(2-a)0(2-b)0(2-¢) 0000000000000 0000O0ODO000000OO
DDDDDDDDDDDDDDDDDDD(Z—&)DDDDDDDDDDDDDDDD
0000000000000000000000000((2-b)00000000000
dodododotoooboodouobobooooooooooooooood
HREREEN QDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(Z—C)
oo oobouooouo
0o

(3)DDDDDDDDDDDDDDDDDDDDDDDDD”name”DDDDDD
Jooooodoouoobooouoooooboooouooboobouooooa
0o

0000000 DOO0O0000043000000(1-a)0(1-b)0(1-¢)00000
000 2600(2-a)0(2-b)0(2-¢)0 1500(3)0 800000000000000
gododotdododoiooooooooooboonooooooouogo
Ooodooo 40000

gobdoodoooooboobouoobooodoounoobooouooon
00000000000004.7000000000000000O00O0O (2-b)00O0O
O 0O 0 ”What is the quickest way to send this package to Japan?” OO 00O O
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048. 00000000

(l-a) DOOOOOODOOOOOOOO

—  I'm going to visit Boston Museum after leaving the U.S.
(I-b) 0000000 D0O0ODO0O0OO0O0

—  What is the name and departure room number?
() 00000000000

— Do you have wine free red?

(2-a) 0000 OO0O0O0OOOOOOO
— | missed that?

(2-b) 00 0000000000000 0 000000000000
— I'd like to send this parcel to Japan.

(2-c) 00 0000 0000000 O000O0O0OO

— I like soul music.
(3)DEDDDDDDDDDDDD

— Just two name, nonsmoking section please.

ggd
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gobbbooooobbobbooooobbbboooooobobbooooon
000000000 D30000000000000 42000000A00000
0000000000000 0000000000000000DABCODOOOO
000000000000000 83.3% 000000000000000O 16.7% 0O
O0000ob00obOobOobOobooboooD 41b0b00b00obDOobOOoooobOoboo
gobobobbooodobobobtbooooobbbbooooobDbbboooooo
O000000000000000000D000000D000000 ABCOOOOO
gobbobbooooobobobboooooobo

000 4900000000000 D0D0O00DOD0O0ODODDOODDO0ODDODDOOn
000000000000000000000000000000000 D3000
gobbobbodoooooboobbooooobobbodoooobobobooooon
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Distance (dist)

dist = 0 | | | — T
0 < dist < 0.1 | ||E g
0.1 < dist < 0.2 [ [ [@
0.2 < dist < 0.3 =D
0.3 < dist <1/3 %
0 50 100 150 200 250

Sentence Count

041. 000000000

049. 0000000

000000 (%) | 000
A AB ABC (%)

00 (L) |00 | mWER BLEU

L<5 186 | 0.2455 0.7029 | 86.6 89.8  90.9 98.4
6<L<10| 274 | 0.3568 0.6351 | 67.5 &81.0 &83.6 92.3
11 <L 50 | 0.6001 0.4109 | 34.0 42.0 54.0 64.0

gobobobbooodobobtbooooobbbbooooobbbboooooo
gobbobbogogoboobogd
gobobobboogoobooboboooooobboboooooobobooooon
gobobobbooodobobtbooooobbbbooooobbbboooooo
gobbobbogoduobbbbuooogobobobogad
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gobbbbodooobboboooooobboboooooobobobooooon
oo0booobobooboboooboboooboboogo4100ooobooooo
00000 2001/201/401/80000000000000000000O00O0O0O
ooooo0o 4100b00b0o0bOob0bOob0bOobobUooboobUoobooboo
00000 s100000000000DO0ODO0ODO0ODOOO00O0O0O0OO0ODOO300K O
000000000000 00000D 2000000000BTECOOOODOO
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040 0O0OO0ODOODOOOODODOOOODODODOO

0410000000000

0oo0O0ooo 19K 38K 75K 150K 300K

0000 19,022 38,043 76,085 152,170 304,340

00000 15,923 29,785 54,657 97,116 199,664

00 104 142 181 227 240

Hooopo @n) (%) | 204 278 355 445 47.1

0 4.11. DDDDDDDDDDDDDDDDDDD=1/3D
000000 (%) |000 | 0000 (0)
000 | mWER BLEU [ 7 B e [ 00 oo
19K | 0.4617 0.5153 | 53.7 65.9 71.0 | 825 | 0.062 0.550
38K | 0.4136 0.5824 | 58.2 70.6 75.1 | 86.3 | 0.085 0.930
75K | 0.3858 0.6157 | 64.7 74.1 79.0 | 88.8 | 0.121 1.690
150K | 0.3425 0.6399 | 71.2 80.4 83.3| 91.8 |0.218 3.310
300K | 0.3213 0.6331 | 71.2 81.8 845 | 93.3|0.320 6.650
0 4.12. DDDDDDDDDDDDDDDDDDD:1/4D

000000 (%) |000 | 0000 (0)
000 | mWER BLEU [ 7 0w [ 0o oo
19K | 0.5080 0.4567 | 51.0 61.6 64.1 | 722 | 0.031 0.390
38K | 0.4610 0.5268 | 55.1 65.9 688 | 77.6 | 0.041 0.680
75K | 04174 0.6072 | 63.1 71.8 75.1| 82.2 | 0.053 0.530
150K | 0.3626 0.6608 | 70.2 784 80.2 | 86.5 | 0.096 1.600
300K | 0.3364 0.6496 | 70.4 80.2 822 | 89.4 | 0.133 2.040

gobbbbooggobobboogooboboooooobobbooooon
guoooobbbogoooooobbboooooooobbbooooooo
guoooon

000000 411 000000000000 ABCODOOODODOODODOOOO
guobbggobbgooboobbuoobboobboobobuooobooon
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= 640 . | |
3 threshold=1/3 ——
€ 320 threshold=1/4 -+ -
()

£ 160 |
|_

2 80 |
3 40 b |
e 1--

o 20 | 1

19 38 75 150 300
Training Corpus Size (K)

042 00000000000O0ODOO

guoooobbbbibogooooooobobbood

0412000000 1/400000000000 411 000000000000
gobbobbooggobobbooogoobobouoooobobbooooon
guoooobbbogoooooobbbboooooooobbbooooooo
guogoboobgbobobouobooboobuobobouoobooboooon
gobbobbogggobobboogooobobobboooooobobbooooon
O000000bO0b0ObOD 41200000000 300KODODODO 41100
0000000 7KOOoDoooo1%ooooooooooooooooooo
gobbobbodooogobbbooooon

042000000000000000000000DO0ODODODODODODOO
gubbogoobbooooboobbuoobbooobboobobuobobuooon
000000000000000000000000000000000 1/200
guoooobbbgdgggd

48 DPODOOOODOO

DpOO0O0O0OD0OODODOODODOOODODODODOODOODODODODOO
O000DPOOODODOD 3000000000000 Simple-DPO Class-DPO
Pruning-DP 00000000 OSimple-DP 0000000 O0DOOOODOOOO0O
O000000DO00O00O00O0000bO0DbO0oDOoDOO0oDOoObOOobOODOD DP
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0413.DPO00O00O0O0OOOOOOO000O0OOD (00000000000
0o)

ooooooo | 19K 38K 75K 150K 300K
Simple-DP | 2,752 4,815 8,101 12,731 26,189
Class-DP 1,286 2,233 3,813 6,045 10,925
Pruning-DP 539 880 1,449 2310 3,961
0000 62 85 121 218 320

oooboboboooooboobobobDoooobobobobPObObObDOD
0000000000000000 (21)0000000000000000000
O0000 DPOOOODOOOO0OClass-DP OO Simple-DPOOOOO0OSZ.1.10
O00000000000000000D00D0O00Pruning-DP O Class-DP OO
0000000000000 0Pruming-DPOOOOOOOOOOOO DPODOODO
000000 200000000000 O00DOO0o0ObLOO00ObODOOoDbDOoODbOOoOoD
o000 DbPOUOD0OODOODOODODODODODODODODbDODODO 2000
gboobooboobboobo sobuoobbobobobooboboobooo
00000000000 0000000U0O0ULO0O0UO0OU 1/30000000
gobbobbdooogobobboooooobbboooooboboobobod

0413000000000000000000000Pruning-DP 00O Simple-
DP O Class-DP 000D 0OD0O0ODOOOOOOOODO Pruning-DP O0OO0OOOO
O0OO000b0o0b0bObo0o0oboooboboO Pruning-DPOOOCOOOODOODODO
19K OO0 8700300KO0OO 124000000000
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This is a medium size jacket / I think it’s a good size for you / try it on please

051.0000000 (/0000000)

doodobodoooooboobouoobooobooooooboobouooooa
O000000000000 “This is a medium size jacket I think it’s a good size
for you try it on please” *!0 0 0 O O O O“This is a medium size jacket” 0“I think
it’s a good size for you” “try it on please” 0 30000000000 O0OOOOO
Jdddoodo 3dooooooooooooooooooooooooooon
Jooooodoouoobooouoooooboooouooboobouooooa
dddoooooooooooooooooooooooooobooooon 5.10
aod

O000ooooooo0o0o0oddoooo NODooooooooooooo
0000000000 [25,5,56,52,2000000000000000000000
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doboobodoouooboobouooooobobouooboobouooooa
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goououododododo

doodoouoouoodoodoodoooooooboonoooooooo
O000DOO0000ONOOOOODOODOoOOooooooobooooooooooon
godotdodododooooooooooooboonoooooooogogo
gbobouotdododooouoooooooooboonoooooooouogo
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googdotdotdotdotdouodoioooooooooooooooooon
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*l0Do00D000000D000000D0000000000000
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521 0O0OOOO

doddotdotdotdotdouodoooooooooooooooooooon
doboobodoouooboobouooooobooobouooboobouooooa
godotdotdododoooooooooooooonogooonooogogo
gbodouotdododooooooooooooboonoooooooouogo
0000000000 oU 1o oobooooboooooo 10
dd0o00oooobooooooooooooosloboooooooooooooon
0000000000 [“This is a medium size jacket I think it’s a good size for
you try it on please”] 000030000000 [“This is a medium size jacket” O
“I think it’s a good size for you”O “try it on please”| 0 0 OO

522 OO

OoooooooNDbDODOODbODbODbODbODbOoDbOobOobOobOobOobOoDbOo
OONDOODODODOODOOOOoOOobOOobOOobOooOobOobOobooooooooooo
o000 s200000000000000DLD0O0O0DDODODODDOUOUbDODODODDbDOObOO
goubbooubboooobooooobboouobbooobobbooann
gooobbbbotoodoooooobbbboooooooobbbod
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523 NODODOOOOODODDOOODOOO

Oo0o0obooboobooboobbooboboobobobo NODDOOoDOoo
0000000000000 00000O00OoONODODODODOoDOOobDOobOOobOoDOoo
0000000 ProoOODOOOOOOOProoO0 NODODODODODODOD
00000000000 (.1)00000000000000O0DPOOODDOOODO
O0NODODODODODODODODODO00ODO0oDooDosSo000o0ooooooon
O000000ooooSOoo0oooo POOOOOOO

Prob(S) = || P(s) (5.1)
seS

gouoboodoouoobobuoobooouoouooboobouoon
guduobubbbodoooouoobbboooooboubbooooooo
guobgobdgbougoboobuobtuoob oo oobuooun
00 “This is a medium size jacket” D0 0000000000000 O0OOODOOO
0000000000000000 p(z|xy)D x0O0yOOOOOOOOoOoOOooO

z00000000O00OSOSO EOSODOODOODOOOOO

P(this is a medium size jacket) = p(this | SOS SOS) x p(is | SOS this) x
p(a | this is) x --- x p(jacket | medium size) x p(EOS | size jacket)

Prob0 POODODOODODODPO pOOOOOODODOOPrebd pOOO0DOOODODOO
O0000 wxyzOxOyOOOOOOOOOOOProbOOOOOODOOODO
00 p(y | wx)p(z | xy) O p(EOS | wx)-p(y | SOS SOS)-p(z | SOSy) DOOO
gobgoougon

O000DOo000ooooooD pdoddoobobDOpUiOO 10DDOO0O0OOOO
00000 1000000000000 000OO00DODO0oO0oO0o0o0oo0oooDo
oot oboobooouobooon
0000 10000000000 bO0bO00000looooboooooooooo
00000000000 00OO00DOOo0OoOO0ooOOoooOoooooon

O000 “This is a medium size jacket I think it’s a good size.” OO OO0
“Yacket” 0 “I" 000000000 DOOD0OODOODOODOODOODOODODOOOOOO



38 U550 0ODO0O0obOobooooobonoo

guddu pddobbbbbboooououobobbbobooooooooo
gobboboooggn

) logp(I | size jacket) = -2.5244

) logp(think | jacket I) = -1.7871
(b1) logp(EOS | size jacket) = -0.4455

) logp(I| SOS SOS) = -0.7487

) logp(think | SOS I) = -1.5927

Prob 00000000 DOODO (ag)+(a2)=-43115 0000000000000
(b1)+(b2)+(b3)=-2.7869 0000000000000 Prob00DDOOOODODOO
0000 %acket” 0 “I"00000000000000D000000000 “think”
0 “t” 000000000000000000000

(c1) logp(it | I think) = -0.9292
(c2) logp(’s | think it) = -0.3724
(d1) logp(EOS | I think) = -1.4225
(d2) logp(it | SOS SOS) = -1.5504
(d3) logp(’s | SOS it) = -0.1990

00000000000 (cq)+(cz) =-1.3016 0000 (dy)+(d)+(ds) = -3.1719
00000000Preb000000000 “hink” O “t” 00000000000
00000000

524 000

OO0000000o0OO0o0ooOoONODODODOODODODbDOoDbDOobDOobOoDbOoDbOo
gobobobbooodoboobbooooobbbbooooobbbbooooo
gobbobbooogobobbooooobbboooooobbbooooon
gobobobbooooobobbooooobobobodoooobobbooooon
O0o0o0obooobooobooobooboboooboooboo2p00000
OooooooooooNOOOooOoooooooboobooooooboobouoooo
gobbobbooooobobbooodobobobodoooobobobooooon
goo
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000 200000000000000000DO00OD0ODODODODDODOODDOODOO0
gboobooboobuoobooboobooboob oo 1oboobooo
000000001 0000000000000000000O0O0O000 (5.2)00
0000 Simy0000000000000000|s|00 sO00OO0OO0OOIO DO
gobbobboooooobobbooooobobobboooooobobbooooon
000000 Sem 00000 200000000000000000000000O
Sem 0000 222000000008em OO0 (5.3)0000000K(ODOO
000000 200000000000000)0 N(ODODDODOOOODOOO)O
D000oooooSen 0000 100000000

] I+D4+2> Sem
Simo(s1,82) =1 — P %9:2| (5.2)
K
Sem = N (5.3)

00000 (5.2) 0000 s; 0 so 000000 think it’s a good size for you” O
“It’s really a good color for you” OO0 OO0 “I” O “think” 00000 OO0 “really”
O00000D0%ize” 0 “color” OOODOOO00OO00D0OODOO “size” 0 “color” O
00000 0600000000 Simo(s1,s2) 00001-(241+2%0.6)/(948) =
0.7529 0000

000000000000000 Sim OO0 (54)00 Sim 000000000
O (b.5) 00000000 (b.4)0000 CUODDOOODUDOOODOODODOOOOO
O00Sm 0000000000000 0000000D0000000DOO000O0O
0000000000000000 (5.5)00000S0000000000000
ooooOoSmOd000D0D00ddd0o0ooOo000ooooOo0oooooon
goooodgo

Simq (s) = max{Simg(s,c)|c € C} (5.4)

Zses |s] - Sim(s)
ZSGS |S|

Sim(S) = (5.5)
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ALGORITHM 0DO00OO0O0OO
Input: 00O0O s
Output: 0000000
begin
return recursive_generation(s,log Prob([s]));

end

procedure recursive_generation(s,f)
begin
set == {[s]};
foreach si,s; where concatenation of s; and s, is s
and log Prob([s1, s2]) > 0
begin
0 := log Prob([s1, s2]) - 0;
sety := recursive_generation(sy,log Prob([s1])-9);
sety := recursive_generation(sq,log Prob([sz2])-9);
foreach S; € setq,5;5 € sety
begin
S12 := concatenation of S; and So;
if log Prob(S12) > 6 then
set := set U{S12};
end
end

return set;

end

053.0000000000O0DO0O0

525 0O0OO0OO0OOO

Stm O Simy 00000000 Sm; 0000000000000 0ODOOOOO
0000000000000 00000000000UoOD0O0 13)oo 3000
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guduoubbbugoooooobbbuooooooobbbooooooo
OO0000000DOO000o0ooog SsmO00000 PrebOOD0OOOOODODOODO
O00000O0DbO0ObOO0oDO0oDOO0oOO0o0obOOobDO ProbO0DbODOODOOODOODODO
godd

gobbboogooboboooooobboboooooobobobooooon
000000 2000000000 2000000000000 ProbOODODO
O0o0o0obooobooobooo20000b00ooboooboooboooo
gobbobbooggobobbooooobobobbodoooobobbooooon
0000000000000 00 PrebODOODODODODODODODODODO
gobbobboooogobobboogooobbboooooobbbooooon
05300000000 [0 ]|]0000000000

guobibbgoobbdoobbudouobobboooon s nogo
gooo

sop = “This is a medium size jacket I think it’s a good size for you try it on
please.”
log Prob([so]) = -34.8877

Prob([sp])) D0DDO0OO00O Preb000 200000 10000000000000
000 s:0s, 0000 [s1,5] 000000

s1 = “This is a medium size jacket”
so = “I think it’s a good size for you try it on please”
log Prob([s1, s2]) = -33.3631

ODO000000000D0000 6 0D0D00DODO
do = log Prob([s1, sz2]) - log Prob([so]) = 1.5246

s10 s, 00000000000000000000D000O00000O00OO000O
00000 6 0000000000000000000000000000000
D0000000000000000000000 Prob([sg]) 0000000 Prob
0000000000000 00000s, 0000000000000 20000
0000000s, 000 [s3,84) O [s5,8¢] 000000
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s3 = “I think it’s a good size for you”
s4 = “try it on please”

s5 = “I think it’s a good size”

s¢ = “for you try it on please”

000000000000000000000 500000000 ProbO Prob([s])
O0o000oo0oU0o0o0oo0oUoOoUoO00oUoO0oUoO00 JOoUooooooo
00000 ProoOODODOOOOODODOOODOSDOOOODODDOOODDDO
oo

This is a medium size jacket / I think it’s a good size for you try it on please
This is a medium size jacket / I think it’s a good size for you / try it on please
This is a medium size jacket / I think it’s a good size / for you try it on please

This is a medium size jacket / I think it’s a good size / for you / try it on please

ARl e

This is a medium size jacket I think it’s a good size for you try it on please

526 0O0OOOOOO

O00000000OProb 00000 SomOI00000000D0O00ODOOOOO
0000000000000 00000 ProbO St)mOO00000O000ODOOOO
(5.6)0 Score 00000000 ODOOODOOOOANDOOD 1O00O0O0OOO
SimOI000000000 ANO00000O0O0DOO0DOOOO PreobOODOODOODOO
OO0000 XNO10000Preb0000000OD0OODODOODOODO SqmO000O
guooooooobon

Score = Prob' ™ - Sim* (5.6)

000 525000000000000000000000 “for you” 00O OO
O00D0000000000000DooDoooOooooooooDOnD St)mO0OO
Score00 0000000 “this is a medium size jacket”d “I think it’s a good size
for you”O “try it on please” 000000000000 ODOODOOODOOOOO
O02000000000 Secored 0000000 DOOODOODOODOODOO
gon
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53 00O
531 0000

guooouobobbbbogoooooobobbbuoooooooobbbuoooo
guduooubbbuogoooouoobobbuoooooboobbboooooo
goobbdouobbdgoguobbooobbooobboboobooobbooon
gad

gboogbood

gotgobgboobobgouoabobgoboboobuoboboona
0000000000000022000000 D300000O0O0O0O0O0O0O00
0000000000000000000000000D0000000 (Hierarchical
Phrase Alignment-based Translator0 0 0 OHPAT 0D 0) [22]0D30ATR 000
0O (Statistical ATR TranslatorD OO OSATOO0) [49) 0 300000000
Oooooooooobog 2000000000000 0D0 10000000000
godd

HPATOOOOOOOOOOOOODOOOODOOOUOOODODOOODOOOO
oood 20000000000 b20b0b0o0boobobooboobobOoobo
gudoobbbugoooooobbbugooooooobbbouoooooo
gbggbuobboobboobodgboobboboboobuoboobooon
guoooobbbogooooooobbbboooooooobbbooooooo
0000000000000 0OHPATOO (5.3)0 Sem 00000000 DOOOOO
00 HPATOOODOOOODOODODO0O0O0DO000O00000000000 170000
goooon

SATOO0O000D0D00O00ODD0DO00O00DoDO0OooooDooooooooog
000000000000 0oOooO0U0ooDooo0oooSATOooOoooooOo
guoooobbbogoooooobbbboooooooobbbgoooooo
O00000000oo0oUoooo TF/IDFOO [2700000000000O0OOO
gbggbuoboobboobogboobboboboobuooboobobooon
guoooobbbbogdooooooo
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guodoooo

00000000 (Machine-Translation-Aided bilingual DialoguesO0O O OMAD
000) 44 000000000000OOOMADOOOOOOOOOOOOOUO
goduoobobboooodgooobbboooooooobbbooooooo
O0000 MADOOOOOOODOOODODOOODODOOODOOOOOODOOO
gbobouotdododooouoooooooooboonoooooooouogo
0000000000000 00o0obDbobbo0ooogooshbbooooon
00000 9520/00000

gooooo

000000000 BTECOOOUOOODOOOOOOOO (the bilingual travel
conversation corpus of Spoken Language0 0 O OSLDBOOO)[44] 000000
O00000000BTECODODOODODOOODOOOODOOODODOOSLDB
bbb gubooboubooboooouboobououoo
gobbbooooobbobboooogoobbbod

00 [24)0 MADODOOOOUODOODOOO BTECO SLDBOOOOODOOOOO
ODO0000000000000000000MADOOOODOODOODOOOOBTEC
0 152,170 000 SLDBO 72,365 00000000 HPATOD3OSATODOOODO
gobbobbodogooobobbooodobobobbodoooobobbooooon
00000000000 oooobooooooooooooog 5100000
goobbooubboooobboooobboouobbooooobbooan
Oboooboooobooboobooge3ecdnon

051. 0000000 (BTEC+SLDB)

00 000
00 224,535

000 1,580,983 1,865,298

0000 7.08 8.31

000 14,548 21,686

00000000 27.58 27.37
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goooo

0000000 [p3] 000000000 80,200 0000000000000O0
000000000000000 HPATOD* 0000000000 0000000
gooo

0000000

00000000000000000000Good-Turing0O000000000
000000000000 CMU-Cambridge 00000000000000 [11]0
000000100000000000000004000008mO000000
0 (5.6)00 A0 0,1/2,2/3,3/401 0 50000000000000000000
00000000000000000000000000000000000000
00000000

00

0000000000000000000000000000000000000
0D000000000000000000000

0000000 BLEUODO [32J0NISTOO0 [140mWER [45) 00000
BLEUOOO NISTOOOOOODOOOODOO0OO0O0000000mWERDOOOO
00000000000 000000000000000000000000000
0D mWERDOOOODOOOBLEUDOOOO NISTOOOOOOOOOOOOOOO
D0000000000000000 15000000000000000

0000000000020000000000000000000000000
D0000000000000000000000000000000000000
0000000000 0000000000000000000000000000
D0000000000000000000000000000000000000
000000000000000 (5.7)00000000000000000000
000000000000000

000 —-000

oooo = (5.7)
ooooo
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O0bs2.0000:000000bB00000000000DODODOODODODODO

0o
O00: Scored (PO ProbO0OSO SimO0O0O)
obod plg0d  pl/2gl/2  pl/3g2/3  pl/agd/4 pogl
oooooo 0 237 236 236 235 233
BLEU | 0.2979 0.3179 0.3201 0.3192 0.3193 0.3172
NIST 7.1030 7.2616 7.2618 7.2709 7.2748 7.2736
mWER | 0.5828 0.5683 0.5665 0.5666 0.5658 0.5703
HPAT | oooOD +6.9% +8.7% +10.1% +10.1% +9.5%
000 89 95 99 99 104
000 54 51 48 48 56
ooo 94 90 89 88 73
BLEU | 0.2992 0.3702 0.3704 0.3685 0.3695 0.3705
NIST 2.1307 5.7809 5.8524 5.9115 5.9786 6.2545
mWER | 0.5844 0.5432 0.5433 0.5434 0.5424 0.5440
D3 oooo +20.6% +21.8% +21.8% +22.4%  +23.0%
ooo 141 145 145 146 151
ooo 37 35 35 33 35
000 59 56 56 56 47
BLEU | 0.3856 0.4312 0.4330 0.4337 0.4326 0.4277
NIST | 4.1302 5.4422 5.5028 5.5704 5.5191 5.6945
mWER | 0.5510 0.5244 0.5241 0.5240 0.5235 0.5246
SAT oooo +13.3% +13.5% +13.5% +14.1%  +14.5%
000 114 115 116 117 119
ooo 47 47 48 46 44
ooDo 76 74 72 72 70

532 0O0O0OO0ODOOOODDOODOO

0 5.200HPATOD30SATO 300000 6000000000000000
gobbobbooogobobbooooobbbboooooobbbooooon
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000000 ProbODOODOODODODODOOORProbO StmO 000 ScoreO
O00D000000D00000 Probd SsmOO0OO0OPreb000O00ODOODOO
SmO0000000000D0O0O00OO0O000000000000O000DO000O0O0
O00o0oogssibdooobouboobbooobooooDboobooDOon
0000 2370000000 2370000000000 00O0OS07TODODO0O00O 640
00000 2370000000 12.790/000002370000000oOoOoO
O0o00oooooboobog 738rdong
gobbbbodooobboboooooobboboooooobobobooooon
000000000000 D3000000000000000000000000
O000000000SmO0000000000000000000O0D0HPATO
3.2%00D30 24% 00SATO 1.2% 00000000000000000000
OO0 NISTOOODDOOODOOOOOO
O05300000000000000000DO0O0O0200000000000 Prob
0000000 SimO00000000000000D0000000D000 D3O
SATOOO0OODOOO HPATO SATODOOODOOO SqymUO0000000000OOO
gobbobooogobobobbooooooon
000 s4000000000000000O00OODLDODODODODODODODOO
O “Excuseme” 00000000000 DOODOOODOODOODOODOOODODOO
O0000 “Excuseme” 00000000 O0O0OOOOODOOOODOOOOO
000000D300000000000000000000000000000
goo

533 00000 OOOOOOO

Os550000000ooooobooobbbboboboboboboboboboboooobb
O0o0obo0o0ooooooooooobobobbboooooooo 23roooooobo
000000000 D0ObOO0Og Prob000DOO0ODOODOODOOOOOODOO
O0OProb000D00000O0O0ODOO0OO0ODOOODOODOODODOODODOOOOO
gogdobbboooobobooobboobobobooobbuoobobobuoooboo
mWEROUOOOOODOOOOOODOooOooboboooooobobuoooooo
gobbobbooooobobbooooobobobodoooobobbooooon
O00000DO00000O00D0DOO0000DO0000D mWEROODODOODO
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gobobobbooooobbobtbooooobbbbooooobbbboooooo
mWEROUOOOOOOOOODOODOOOOobOobOooooboobuobooooooo
gobbobboooooboobbooooobobobboooooobobbbooooon
00000000000000000000 HPATOD3O0SATOOOODOOO0OO
gooo

000000000000 00000000000d ProbD SsmO00D00ODO0O0
0000000000000 0000000000000Preb0 StmOO00O0O0O
gobbobbooggobobbooooobobobbodoooobobbooooon
0000000000000 000 1000000000000 SqmO0O0000O0O
00000000000 000000000 NISTO SsmOD0000O0O0OO0OO
D000000@MO0000000000000000000000000000D?3
OSATOODOOOONISTOOOOOOOSimOOO0O0O000O000o0oooooOd
0000000000 D30 SATO SimO0000000000000D0O00O0O0O
gooooo

O000NISTOOODODODODODODODOOOOO0OOoDOoooooooooooog
0000000000000 00NISTODODOODODODDO0DO0O0ODOO0O0OooooOd
gobbobbooooobobbooooobobobodoooobobbooooon
gobobobbooooobobtbooooobbbbooooobbbboooooo
gooo

534 0U0ODLOO0ODOOOODOOO

0000000 Prob000D0D000000000000000S5.600(A)00
00 2000000000000000000(B)0 (A)D0D0O0O0O0OOOOOO
000000(C)0000 (A)D000000ooooon

000000000000000000000000000000SmO000
0000000000000 2000000000000000000000000
00000000000000000000000000000000000000
0000000000000000000000000000000
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535 000000000 DODODOOOOO0

SsmOI0000000D00DOO0D00000O0ODO0OO0OO0O0ODOOOOOO0OSm
0000000000 SemO 050000000000000000000000O
0000000000000000000000000000000 HPATO D3
Oo00Sw»mO00000000000O0O0000O00OO00ODOOOOOOODODOO0OO
goooo

23700000000 b0o0ooDb0o0bDboooDbOog S 7ybooooooooDo
0000000 55000000HPATO D3000Scored SimO 000000
0000000000 SmODOO0000000000000000OO000SATO
guduoubbbugoooooobobbuoooooboobbbooooooo
goboboodd

53.6 0OOUO

oot boobboobobuooboooan
OOoo0obO0o0o NOObooooobboobobuoobuoboobobooboobo
guoooobbbogoooooobbbboooooooobbbgoooooo
o0o0o0o0o 3000000 bbbbbo000oooooooooooog
gobbobbooggobobbooogoobobboooooobobbooooon
gogobgbtoobobudobbogboobogbooboboobobboobo
ggd
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053.0000000000:0000Prob0000O0O0O Score0dnd (PlSO)D

Sim 000000 Score0000 (P°SHODOODDOODOOD 30000
0000000

ooo Here is your bill I have included a tip on your credit card slip please sign at the
bottom

HPAT goooooooobododoobooooooboooooooboooooooooao
oo

D3 goodooooooooooobooooobbooooooobooooooog

SAT goooooobooooooooboboooooooobbooooooobooooga

P'SY | Here is your bill / T have included / a tip on your credit card slip please sign at
the bottom

HPAT gooooooooboooooob oo oobbboooobobooo
oo

D3 gooooobobooooooooooooobooooooboooooobg

SAT goodobobobouooooobbbbdoodubbbooooobobobboooooo
goooooooood

pPogt Here is your bill / T have included a tip on your credit card slip / please sign at
the bottom

HPAT go0odoooooboodoooobooooooboooooooboooooooooo
gooooo

D3 goodooooboobodooooboooooobooooooobboooooooooo
gooon

SAT gooooooooboooooob oo oobbboooobobooo

oono Well please go back to the carousel and wait a little while perhaps your bag will
come soon

HPAT | O000DOCOO0O0O0OO0OO0O0O0DOO0OO0O0OO0OO0OOCO0O0O0OO0O0O0O0OOOO

D3 No output

SAT goodoooboobooooobobuooooooog

P1SO | Well please go back to the carousel and wait a little while / perhaps your bag
will come soon

HPAT | O000OO0OOO0O0OO0OO0O00OO0OOUOO00ODOOOO0ODOOOUOOOOOOOODO

D3 goodooooobuooooobobbuoooooobo

SAT goodooooboooooobobbooooobobobboooooo

POSY | Well / please go back to the carousel / and wait a little while / perhaps your bag
will come soon

HPAT gooooooooboooooob oo oobbboooobobooo
od

D3 gobooooooobooodooboooooobooooooobbooooobooono

SAT

gbooooboooooo
gboooobooboobOobooboobooboooboboooboOoboooooobon
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054 00000000:00D000DOODOOOODOOODOOODOO 3000

gooooooo

input
HPAT
D3
SAT

Excuse me can you tell me where I can catch a bus from the airport to downtown
gogbobobooboobooboobobboobooboobooboobbooboo
gobooboboooboooboobobboon

gobooboobooobooboobobobooboon
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055.0000: 0000D0000O0ODODOODO 23r0000ODOODOODOO
goboooobbooooo

Score (PO Prob00OS0O Sim0O0O0)

P'sY | pt/2gl/z p1/3g2/s pl/ags/a pogl Hu
0oo 10 19 25 91 | HPAT 111
D3 111
SAT 131
BLEU | 0.3004 0.3036 0.3022 0.3025  0.2994 0.3351
NIST | 7.1883 7.1911 7.2034 7.2068  7.1993 7.3057
mWER | 0.6363 0.6324 0.6328 0.6310  0.6405 0.5820
HPAT | oooo +3.4% +3.8% +3.8% +5.9% +14.8%
0oo 8 12 15 40 59
0oo 0 3 6 26 24
0oo 2 4 4 25 28
BLEU | 0.3310 0.3316 0.3291 0.3308  0.3340 0.3917
NIST | 6.0700 6.1687 6.2450 6.3372  6.6778 5.3250
mWER | 0.6181 0.6183 0.6185 0.6164 0.6197 0.5567
D3 0000 +3.4% +3.4% +5.5% +6.3% +5.5%
0oo 8 10 15 37 41
0oo 0 2 2 22 28
0oo 2 7 8 32 42
BLEU | 0.3901 0.3928 0.3913 0.3909  0.3830 0.4451
NIST | 5.5920 5.6859 5.7875 5.7098  5.9728 5.7818
mWER | 0.5990 0.5984 0.5981 0.5971  0.5995 0.5214
SAT | oooDo +3.0% +3.8% +4.6% +7.2% +6.8%
0oo 8 12 14 41 48
0oo 1 3 3 24 32
0oo 1 4 8 26 51
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056. 00000000000 PreobOOOOOO (PO Prob0OSO SimO

00)
Score pl/2gl/2  p1/3g2/3  pl/4g3/4  poOgl
(A)looooOoooooood 10 19 25 91
(B) (A)oooooooO 2.00 2.00 2.00 4.01

(C) (A)oooooopoon

2 2 2 20

53
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gby7.0000:000bb0o0o0bbUooobboobobbooobnbooobbog

2370000b00o0oooboooboooooobooDo

Score (PO Prob00OS0O Sim0O0O0)

P'sY | pt/2gl/z p1/3g2/s pl/ags/a pogl Hu
0oo 10 19 26 93 | HPAT 111
D3 111
SAT 131
BLEU | 0.3004 0.3027 0.3034 0.3039  0.2973 0.3351
NIST | 7.1883 7.1830 7.1921 7.2003  7.1741 7.3057
mWER | 0.6363 0.6342 0.6320 0.6321  0.6346 0.5820
HPAT | oooo +1.7% +3.8% +34% +6.3% +14.8%
0oo 6 13 15 40 59
0oo 2 4 7 25 24
0oo 2 2 4 28 28
BLEU | 0.3310 0.3301 0.3310 0.3290  0.3370 0.3917
NIST | 6.0700 6.1387 6.2414 6.3341  6.6739 5.3250
mWER | 0.6181 0.6196 0.6188 0.6198  0.6175 0.5567
D3 0000 +3.0% +4.6% +5.9% +7.6% +5.5%
0oo 7 12 16 41 41
0oo 0 1 2 23 28
0oo 3 6 8 29 42
BLEU | 0.3901 0.3919 0.3929 0.3896  0.3758 0.4451
NIST | 5.5920 5.7101 5.7867 5.8006  5.9118 5.7818
mWER | 0.5990 0.5990 0.5980 0.5979  0.6025 0.5214
SAT | 0DODO +3.0% +5.1% +4.2% +5.5% +6.8%
0oo 7 13 14 40 48
0oo 0 1 4 27 32
0oo 3 5 8 26 51
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1 6 [

Jobboobddddnn

gobbgooboobbobobboobboobobooobuoobbogoon
guduoobbbugoooooobbbugooooooobbbogoooooo
gobbbbooggobobboogooboboooooobobbooooon
guoooobbbogoooooobbboooooooobbbooooooo
Oo0ooobooboobo 450000000000 00O00OD0ODDO0ODODOODODO
gobbobbooggobobbooogooobobbodoooobobbooooon
guoooobbbogoooooobbbboooooooobbbgoooooo
guoooobbbogoooooooon

6.1 00000000000 DOOoOoOoOoOn

gobbbooooobbobbooooobbbboooooobobbooooon
000000 (00000 00000000000000000000000O0
gobobobbooooobobtbooooobbbbooooobbbboooooo
gobbobbooogobobbuoooobbbbouooobobobbooooon
gdddooooooouooooobbobobbbbbbbbbooooooooaa
oo0oobobo0obooobooobooboboobooboboo 45b00b0oooo
0000000000000 000000000000 “departure” OO ODODO
goboboboooogoboo

gud: booooouooobobogoao
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OO000: What is the name and departure room number?

gobobogdobbooobbboodoboboodbbboooobbboooobo

gobobobbooooooboboooooobbbbooooobbbbooooo
gobbobboooogobobboogooobbbooooobobbbooooon
gobbobbooooobobbooodobobobodoooobobobooooon
gobobobbooodobobtbooooobbbbooooobbbboooooo
gotobbdoogbobooooubboouobbooobboooobboooan
goobbooobboooooobbooobobbooobobbooobboogon
oo

gobbbbdogoobbobboooooobbbouoooobobooooon
gobbobboooooboobbooooobobobboooooobobbbooooon
gobobobobooooooobbbogoo

6.2 OJOOOOOO

0000000000000000000000000000000000000
0000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000 IWSLT-200400000000 [1,55] 00000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
ooooo*o
0000000000000000000000000000000000000
000000000000000000000000000000000000n
00000000000000000000000000000000000000
D000000000D00000000 (27 000000000000000000
00000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000000000

*1 TWSLT-2004 0000 0000000000000000000000000000000000
00000 GSK(OOODODOOOhttp://www.gsk.or.jp/) 0000000000000
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621 O00D0O0O0OOOOOO

ooboooobobooobbooobbooobbooobboooboboge.1
gobobobbooooobobboooooobo

goo:

oooOoooo

guooooobbooooooooo

bo: 3 S
O00: What is the

guoooubbbbbgooouobobobngooooouooobbobouoooo
gdgoooououooooboobbbbbbbmoooooououoooooooon
O00000000 “fight number” 0 “time” 000000000000 DOOOO
guduoubbbugoooooobbbuoooooboobbbooooooo
gooo

OO000: What is the :name: and departure ‘roontnumber:?

00000 “departure” 0000000000 O0DOOCOODOOODOOODOmIMOOO
000000 “time” 00000 “departure” OO0 O0O0OOOOOOOOOODOODO
oottt oobboobobuobobouooon
gobbobbogoggobobbooooobobobbodoooobobbooooon

622 000000O0O0OOO

guodoubobbbbogoooguoobobbbuooooouoboobbobouoooo
gobbobbogoggobobbooooobobobbodoooobobbooooon
guoooobbbugoooooobbbbooooooobobbbuoooooo
guduoubbbugoooooobbbuoooooboobbboooooo
gobbobbogoggobobbooooobobobbodoooobobbooooon
O0 “departure” OO0 O0DDOO0OD0OO0OODOOODODOOODOOODODOOOODODO
00000000000 DL00000D0DbO00DO00DDbOO0 “departure” 00O
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00000000000 D0O00D0O0“eparture” 000000000 OODOOOOO
O0000000D000000000000 “departure time” OO O00OOOOODO
O0MO0O00 “departure” OODOODOODOODODODODODO “departure” O
0000000000000 00000000D000 “departure” DOOOOOODO
0000000000000 000OO0000O000O000O00ooO0oooooDoooon
gttt oobuooun
oo oooooououooa
0000000000000 0o0O0ooO0doooDooDooOooooooooooon
00000000000 0000000 290 0000000 UOo0oU0oOoOoooo
OboobobooobobooboobuoobooboobOoobesh4bobooD
OO000000O00DOO00DOOoOooDog

6.3 ODUOOODOO0OO00O
6.3.1 O0ODOO0O0OOO

gobobobboogoobooboboooooobboboooooobobooooon
guooobbbuogoooooobbbugooooooobbbouoooooo
gobbobbooogobbobbuooooobbobodad

goodobobbbbgdooooobobbbbooooooobobbboooo
0000000000000 00000000O0O00DUooUoooooUooD 2
gobbbbooggobobboogooboboooooobobbooooon
guoooobbbogooooooobbbboooooooobbbooooooo
guduoobbbugoooooobbbugooooooobbbogoooooo
gobbbbooggobobboogooboboooooobobbooooon
guoooobbbogoooooobbboooooooobbbooooooo
goooo

6.3.2 0O0O0O0O

000000000000000000000000000000000 [57] O
000000000 (7000000000000 o0oD 8)ooooooooo
gobbobbogogoboobogd
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OO0 (7] 0000000000000000O0000O0O0U0O0UO0OOO0OO0OO
gobbobbdooggobobboogoooboboboooooobobbouoooon
gobbobboooooboobbooooobobobboooooobobbbooooon
gobobobbooooobbobtbooooobbbbooooobbbboooooo
gobbobboooooobobbooooobobobboooooobobbooooon
gobbobboooooobobobbooooobbobbuoooouobboobobooa

00 [70000000000000000000000000DO0O0OO0O0OO
gobbobbooggobobbooooobobobbodoooobobbooooon
gobobobbooooobobbooooobobbbooooobbbboooooo
gobbobboooogobobboogooobbbooooobobbbooooon
gobbobbdooooobobbooooobobodoooobobobooooon
oo0oodoboooboboobobuoooboooooboobD 1oo00bboooo
gobbobboooogobobboogooobbbooooobobbbooooon
OO000O00bO0oOobO0oOobOooObOOobObOoOobDooboboboboo IBMOODOD 1
[l0000000O0oOo0ooooooo

gobbbooooobbobbooooobbbboooooobobbooooon
gobbobbooooobobbooodobobobodoooobobobooooon
gobobobbooooobobtbooooobbbbooooobDbbboooooo
gobbobboooogobobboogooobbbbouooobobobbooooon
gobbobbooooobobbooodobobobodoooobobobooooon
gobobobooooobbbbouoooon

00 [18)0000000000000000D0000000D0O0O0O00ODO
gobbobbooooobobbooodobobobodoooobobobooooon
O0o0oobooobooobooboboosbooboboooboobobooobog
gobbobbooggobobbooogoobobouoooobobbooooon
gobbobbdoooooboobbooooobobbodoooobobbooooon
gobobobbooodobobtbooooobbbbooooobbbboooooo
gobbobbooggobobbooogoobobouoooobobbooooon
goboboboogoobobbooooon
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64 J00O0O0OOOOODODOOOOO0OO

godddoooooouoooobbbbbbbbbooooooUoUoo g
gobbobbooggobobboooooobobboooooobobbooooon
gobbobbooogoooo

641 O00OD0OO0OOO

D00000000000000000000000000000000000
0000000000000 0000000000000000000000000
000000000

0000000000000 FOOOOOOOOOOOOOOOOO E0OO
00000 P(E/F)0000000000000O000O000O000000000
IBMOOO [§) 000O0IBMOOO 100 500000000000000IBM
000 10000000000000000000000000000000000
00000000000000000000000000000000000000
000000000 IBMOOO 200 50000000000000000000
0000000000000 0000000000000000000000000
000000000000000000000000000

0000000000000000000000000000000000000
0000000000000 0000000000000000000000000
00000000000000000000000000000000000000
000000 IBMOOO 100000000000000

0000000000000000 FOOOOOOOO PEF)0000O0OO0
0 E000000000O0O00000O0000 P(F|E)P(E)00O0O0OO EOO
D0000000000000000000000 P(FIE)0DOOO0OO0OOOOO
000000000000 P(E)0000000000000O0O0O0O000O000
000000000000000000000000000 20000000000
D0000000000000000000000000000000 P(E|F) O
0000
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642 000000O0OO0O0DODOOOOOOO

Oooboboooooo IBMODO 1g0ooboboboboooboboo
00000 e0000000000000O0O0O pO00000000O0O0O0O C(e)O
gooo

m

Cle) =) nlelf;) (6.1)

Jj=0

oooooooo fy,...,f, 00000000f,0NULLOOOOOOOOOOO
ple]fo) 0000 ¢e000000000000000000000000000C(e)
0000000000 00000000000000 60000000 e0000
000000

Cle) <6 (6.2)

0000000 NULLODOoOoOoOoooOoobooboooboboooboobooo
guooobbobbbtbgdgooooobbbbuooooooobbbboooo
00000000 200000000000 000D0O00DDLDOo0ODbDO0bOODO0
gobbobbogoggobobbooooobobobbodoooobobbooooon
gogobgbuobgboobgbooobogbuoboboobobooobo
guduoubbbugoooooobbbuoooooboobbboooooo
gobbobbooodobbobbooooobboboad

643 00000O0O0OOOOOOO

guodoubobbbbogoooguoobobbbuooooouoboobbobouoooo
gobbobboooooobobbooooobobobboooooobobbooooon
goooobbboooooooobbood

guoooood

gob: bobooooobobobood

OO000: Could you check my name again please?
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O0000D00D0D0MDO0D0O00000000DO0D0000 “heck” DOODODO
00000000000 000000 “ook for” O “find” OOOO0OOODOOODO
0000 “check” OODOOODOODOODOOOOODOO “check” OODOODOOODO
0000000000000 DO00000D0DO0O0DO00DDOOd “check” DODODO
gobbobbooooobobobboooooonbn

Ot: doououoduod
O00: Could you check again?

goddoooddoooooodnoooooodooooonogooodd
guduobubbbuogoooouoobobboooooboobbboooooo
000020000000 dist(s1,82) 0000000000000000000 s,
0 s, 00000020000000/(s1|0 |soj000000O0OO0OOIODOOO
000 2000000000000000DLO0O0ODLDO0ODODO0ODODOODDODODOO0
godooobobooooooon
: I+ D
dzst(31,32):m (6.3)
00000000 000o0o0o000UoooO00o0DUooooUooOD (18]o0 3
guduobbbbuoogoubobobbbuooooobbobbuouooo
00000000 ed0D0OO0DOODOOOINOOOOODOOODODODODOO
Ooo00oooUT 000oooOoDo000o0oooooDo00ooooooooooon
INDO {0O0O,00,00,0000 }JoOUTOODO0OODDOOODOOOODOOO
0000000000 00000INO {00,0000 }ooUuTO {00,00
1 0ooo
goooooobbobb 30dggubobboboooooooon e
gooooooooood

e 00000 eODODO
e JJI0DDOO0OODOOOOODD OUTOOO0OO0OD edOd000
e (6400000

> plelf) < D plelf) (6.4)

feour fEIN
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guodoubobbbbogoooouoobobbbuooooouobobobbobouoooo
gobbobbdoogobobobboooooonbn

644 0O0OO0OOO

gogoboboobooboougoboboouobobouobobouoonoag
gobobbodoggd

6.5 OO

gbobboogobbbooobboooobboooobbooobbboooobon

651 O0OO0O

O0O0O0OD0IWSLT-2004 DO 000000000 ODODODOO0O00000OODOOO
00000000000002200000 D3000000000O00O00O00O0
godotdotdododotooooooooooboonoooooooouogo
OO0 ATR-HODODODO [41]DD3DDDDDDDDDDDDATR—HDDDDDDD
D3000000 53100000 HPATOOOODOOOODODOOOODOO0O0O0O00O
0000000 [20

IWSLT-2004 00 0000000000000 0O0OOOOOO BTECODODOOO
000000000 0D0oDooD0D0D0DoDoooO0ooOoooonDg supplied
0000000000 supplied DO0OODOODODOO unrestricted DO00OO0OO
O00O0Osupplied 000000000000 OODOOOD 20000000000
0000000000 (06.1)0000000000000000O0O0OODOO0O
0000000000000 D000000Ounrestricted D000 OO0OO0O0O0OOO
0000000000000 000000000000bO0bOO0ObOObOOoDODbDOD
unrestricted 000000000 DOO supplied 000D OO0OO0OO0OOODODOOOO
0000d00oooobodooooooooono 00 00ooooooooooon
00000000000000000000 870/000000 7.60/00000

0000000000000 0000000000000000Osupplied 000
Jdddoooooodoooooooooboo 2000000000000000
O0000D000 IBMOOO 100000000000 unrestricted 00000
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06.1.0000000: supplied 0000

00 00
000 00 | 000 00

00 20,000 20,000
000 | 209,012 188,712 | 182,904 188,935
0000 10.45 9.44 9.15 9.45
0oo 9,277 8,074 | 7,643 8,191

062.0000000: OO unrestricted DOOOO

000 00
00 224,535
000 | 1,865,298 1,589,983
0ooo 8.31 7.08
0oo 21,686 14,548

000000000000 000 ATR-HODODODODDDODODODDOODODODOOOO IBM
oo0bl00obobooobobooobbooobobuooobbboooobboooo
O00000obooooDb 2000 6200000000000 900D0O0OO
IBMOOO 100000 GIZA++[31|000000000000O0ODOO0O0O
0 C(e) 0 0010000000 e0 000000000 DO0OOOOOOOODOO
gudoobbbugoooooobbbugooooooobbbouoooooo
400000000D00ODOOOODODOOOODODOOLODUODODODOOO
Ob0g 1oo0oboooobooobon

652 0O0O0OO0OOOO

0000000000000 00000000000000000000000
D00000000000000 mWER [45] 0 BLEUODODO [32] 000000
mWER 000000000000 000000000000000000BLEU
0000000000 NOOOOOOOOOO0O0O000000000000000
0 mWEROOOOOOOBLEUOOOOOOOOOOOOOOOOOOmWERD
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BLEU O000OO0O0OO0OOOO0ODOO 1600000000O0DOOO0DOO0O

00 supplied 00000000000 630000 supplied 000000 6.40
OO0 unrestricted DO DO O0OO 650000000000 000000DO0ODOOO0O
0000000000000 00sO000D00ed0d000OO0OOARODODODOODOO
godododooddrodoodoooodoodooooooooooogad
gododotdododoouooooooooboonogoooooouogo
O00d0o200000000000000000000000000O0O0O0O0OO
0000000000000000000000000000M00 (0o0)oOo
gotdotdotdododotooooooooooboonoooooooouogo
O000Do000ooooooono so0o00b0b l1oo0ooooboooooooon

OD0000000 supplied 0000 ATR-SOODOOO BLEUODOODOOOO
gotdotdotdododotooooooooooboonoooooooouogo
oo oobouooouo
doooobooodooooobooooooooobooooooon

goddotdotdotdotdouododoooooooooooooooooon
oo oobouooouo
O0000000000000 supplied D000 0O dunrestricted D0 O000O0O
0000000000000 O0O0Osupplied 000000 OOODOOODOOOOO
oo ooouooouo
dooooboooooooood

653 O0O0OO0ODOOOO

gobobobobooooooboboboooooobbbbooooobbbbooooon
gobbobbooooobobbooooobobobodoooobobbooooon
gobobobbooooobobobbooooon

IWSLT-2004 000000000 DO000ODOO00DO0O0DO0O0OOO0ODOODOOOO
gobbobbooooobobbooooobobobodoooobobbooooon
O0o0o0oboOo 30000 Ss00bobuoobobooobooboog 500 100
gbogobouooboobooboobbobboobuooboobbo 3goboon
gboobooboboobuoobuoobooboobbooboo shooobooo
gobobobooooobbbbouoooon
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063.0000: 00 supplied 000D

000 (%)
oooog - . mWER BLEU
ooo - - | 0.4196 0.4515
SRWTH 0o 2.4 142 | 0.4155 0.4566
00 (000) | 24 142 | 0.4155 0.4566
ooo - - | 0.4844 0.4008
SISI 00 1.3 6.4 | 0.4791 0.4061
00 (@oo) | 1.3 62| 04791 0.4064
0oo - - | 0.5289 0.3649
SIBM 0o 4.3 18.8 | 0.5171 0.3852
OO0 (@oo) | 42 18.6 | 0.5168 0.3858
0oo - - | 0.6145 0.3645
SATR-S 0o 154 47.6 | 0.6047 0.3625
00 (000O) | 154 47.6 | 0.6047 0.3625

0 6.600 6.700 6800000000 supplied 0000000 supplied 000
0000 unrestricted 0 0000000000000 000000O0000000
000000000000 00000000000000000000000000
000000000000 00000000000000000000000000
O0001000000000000000000000000000000000
000000000000 00000000000000000000000000
0000000000000 000000000000000000000000
N000000000000000000000000000 200000000
0000

00000000000 00000000000000000000000000
O0000000000000000000000000000000000000
000000000 unrestricted 10000 ATR-HOOOODOOOOOOOOOO
000000000000 00000000000000000000000000
O0000000000000000000000000000000000000
N00000000000000000000000000000000006.3.1
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guduoubbbugoooooobbbuooooooobbbooooooo
goboboogooobo
guoooobobbbbgoogoobobbbbooooooobobbboooo
O00000000000D0O0Osupplied 000000 0OODOOOODOOODODO
gobbobboooooobobbooooobobobboooooobobbooooon
guoooobbbugoooooobbbboooooooobbbbuoooooo
guooubobbuooogoooooboood

654 0O0OOO0OOOO

0000 IBMOODO 10000000DO0OO00O0O0O0DOO0ObDOoOOoObODbDOon
guduoubbbugoooooobbbuooooooobbbooooooo
gdddodooouououuooouoooooooobobbobobbbbboon
guooobbobbbtbgdgooooobbbbuooooooobbbboooo

oot obuoboboobuooua
0000000000000000000000000000000 [41, 26, 6, 16,
47, 4,190 0000000000000 0UOOO0ODOOUOOOOODOOUOOODOO
O000000O00DOO0DOOO0oDOO0DOOoO0OIBMOOD 10000DOO0ODODODO
gobbobbooggobobbooooobobobbodoooobobbooooon
gudooobbbogggooooobbgooooooobbbooooooo
guduoubbbugoooooobbbuoooooboobbbuoooooo
gobbobbooggobobbooooobobobbodoooobobbooooon
guooobbbugoooooobbbugooooooobbbuoooooo
godd

000000000000 000000000000000 suppliedd00O0O0O0
IBMODODOODOOOOOODOOOOOOOOO0OOODOODOODODOoDODOooOoooOooog
OO0 IBMOOO 100000000 0ob0oboboobobobobobobobo

gud: Doooooobbboggo

DODOO0: ihave a [return] ticket i left my [glasses] in the house *2

*2000000000000D00000D00000D000O0O00O0DOO0 lower-case only[] no
punctuation marks 000000000000 0OOCOO0O
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gogdbgbouobobouobgbouoobbogboboobuoobuobooonoao
0000000000000000000 [|]000000000000DO0O0O0O0
O00000D000D00O00 “return” O “glasses” OODOO0OO0OOOOODOOOO
ggd
gobbboogooboboooooobboboooooobobobooooon
guoooobbbotooggoooobobobod

oo 1: DDDDDDDDDDDDDDDDDD
o0 1:

og 2:
ong 2:

OO000000OO00DOOo0bOOO0bOO0bOOO0bOO0boOo0booO0oooboOooDOooo
00000000000 000000000000000000O0000O00DO000O
O07return” | “glasses” 000000000000 O0ODOODOOODOOOODOO
O00DoOoOooboooood

6.5 0O0OO

O00000000oooooo [2,49,51,23,15| 0000000000000
O000b00o0obooboobooboob0obooboobDoobDo0onD U690
gobbobbooogobobboooooobobobodoooobobbooooon
gobobobboooooboobobbooooobobbbooooobbbboooooo
0000 6510000 unrestricted 0000000000000 0O0O[]00OO
gobbobobooooobobboooooobobbboooooobobbooooon
gobobobboooooooo

0000 690000000000000000O0DOO0OUD (1)D (6)DTO0OO
000000000 “he” OOODOO0ODOODODOOODOOODOOODOODOOOO
00000 (371 0000000000000 o00Uoo00oUoDooOooUooOo
gobbobbooooobobbooooobo

000000 (19 000000000000000000000000000OO0
gobobobbooodobobobtbooooobbbboooooobbbboooooo
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guduoubbbugoooooobbbuooooooobbbooooooo
gobbooobobooooobobboooobobobboooobobboounonD 6.5.3
guooobbobbbtbgdgooooobbbbuooooooobbbboooo

6.5.6 OO0

gobbbbdogoobbobboooooobbbouoooobobooooon
guoooobbbogoooooobbboooooooobbbooooooo
guoduooubbbugoooooobobbugooooooobbbogoooooo
gobbbbooggobobboogooboboooooobobbooooon
goooo
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06.4.0000: 00 supplied 0000

000 (%)
oooo - . mWER BLEU
0oo - - | 0.4548 0.4093
SRWTH 00 2.4 12.0 | 0.4527 0.4139
o0 (@oo) | 24 11.8 | 0.4527 0.4138
0oo - - | 0.4702 0.4535
SATR-S 00 8.4 35.6 0.4599 0.4934
oo (@oo) | 83 356 | 0.4595 0.4936
oo0 - - | 04716 0.4152
SISL-S 00 3.7 20.4 | 0.4630 0.4288
oo (@Qog) | 3.7 204 | 04630 0.4288
0oo - - | 0.4872 0.3754
TSI 00 3.0 12.2 | 0.4862 0.3819
00 (@oo)| 3.0 12.0| 0.4860 0.3818
000 - - | 0.5083 0.3489
SIRST 00 12.3  46.0 | 0.4992 0.3984
00 (0O0) | 123 46.0 | 0.4992 0.3984
000 - - | 0.5330 0.3382
hIAT 00 7.6 39.0 | 0.5078 0.3602
00 (@og)| 7.6 39.0 | 05078 0.3602
000 - - | 0.5391 0.3465
SIBM 0o 4.3 16.8 | 0.5334 0.3567
00 (@oO) | 42 16.6 | 0.5342 0.3561
000 - - | 0.5564 0.2786
STALP 00 5.0 23.0 | 0.5486 0.2877
OO0 (@QOo0O) | 48 224 | 0.5493 0.2875
0oo - - | 0.6172 0.2089
¢HIT 00 12.2 422 | 0.6036 0.2361
OO0 (COoO0) | 12.0 41.4 | 0.6043 0.2361




6.5 00O
065 0000: OO unrestricted 0000
000 (%)
oo : B mWER BLEU
Oood - - 0.2631 0.6306
"ATR-H gd 2.3 10.6 0.2608 0.6490
OO0 (Con0) 2.0 8.4 0.2596 0.6481
g - - 0.3064 0.6180
SRWTH gd 2.4 128 0.2993 0.6308
00 (0O00) 21 114 0.3009 0.6313
g - - 0.4852 0.3963
¢UTokyo ud 9.4 334 0.4628 0.4484
00 (0O00) 8.4 29.2 0.4629 0.4464
oot - - 0.7304 0.1320
"CLIPS U 124  53.6 0.6991 0.1529
00 (0Oo0o) | 121 526 0.6997 0.1524

71
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06.6.00000: 00 supplied 0000

00000000000 ooooo
JUHu JH 5 4 3 2 1|000000
0oo 500 | 181 90 68 76 85 3.412
SRWTH 00 71| 8 12 19 24 2.394
oo (@oo)| 71| 8 12 19 24 2.394
000 499 | 157 74 53 88 127 3.092
SISI 00 32| 6 2 11 13 2.219
oo (@oo)| 31| 5 2 11 13 2.129
000 499 | 130 77 71 103 118 2.996
SIBM 00 94| 5 10 18 26 35 2.191
oo (@oo)| 93| 4 10 18 26 35 2.191
000 A7T3 | 66 29 34 79 265 2.053
s ATR-S 00 238 | 9 13 40 172 1.479
0o (ooo) | 238 | 9 13 40 172 1.479
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06.7.00000: 00 supplied D000
00000000000 0oooo
JHHH o 5 4 3 2 1|000000
000 500 | 174 86 66 83 91 3.338
SRWTH 00 60| 12 5 9 14 20 2.583
00 (@ooo)| 59| 11 5 9 14 20 2.542
000 495 | 143 69 54 93 136 2.980
s ATR-S 00 178 | 21 19 26 38 74 2.298
00 (0Oo0) | 178 | 21 19 26 38 74 2.298
000 496 | 1499 79 50 95 123 3.073
SISL-S 00 102 | 14 14 11 26 37 2.431
00 (00O0) | 102 14 14 11 26 37 2.431
000 499 | 142 89 64 80 124 3.090
STSI 00 61| 7 10 11 13 20 2.525
0o (@oo)| 60| 7 9 11 13 20 2.500
000 500 | 142 87 64 87 120 3.088
SIRST 00 230 | 30 34 32 52 82 2.470
00 (0DO) | 230 30 34 32 52 82 2.470
000 500 | 127 72 75 95 131 2.938
BN 00 195 | 20 22 31 44 78 2.292
00 (000) | 195| 20 22 31 44 78 2.292
000 499 | 116 84 69 100 130 2.912
SIBM 00 84| 10 15 15 18 26 2.583
00 (0oo)| 83| 9 15 15 18 26 2.554
000 495 | 123 89 80 97 106 3.053
STALP 00 115 | 12 12 23 29 39 2.383
00 (0oOo) | 112 10 11 23 29 39 2.224
00O 500 | 104 110 89 104 93 3.056
°HIT 00 211 | 19 41 43 57 51 2.621
00 (0Oo0) | 207 | 17 41 42 57 50 2.604




74 060 0O0ODOOOOOODODO

06.8.00000: 00 unrestricted D000

DOo0o0oooooooo oooog
HbHu 0 5 4 3 2 1| 000000
000 500 | 310 85 41 27 37 4.208
hATR-H 0o 53 9 12 16 2.792
00 (0Doo) 42 1 11 16 2.357
ooo 500 | 290 81 45 40 44 4.066
SRWTH 0o 64 | 12 10 15 18 2.719
00 (0oo) 57 8 8 9 15 17 2.561
000 500 | 183 76 60 78 103 3.316
¢UTokyo 00 167 25 26 15 35 66 2.455
OO0 (0OooQ) | 146 | 15 22 13 34 62 2.274
0oQ 500 | 58 70 113 133 126 2.602
"CLIPS 0o 268 | 12 18 61 81 96 2.138
OO0 (0OoO) | 263 | 11 17 60 81 94 2.125
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069.00000000000DODOOODOOODOOOD

() J0o0oUoo0oooooooooo

— I'm going to visit boston museum [after] [leaving] the [U.S.]
(2) 000000000 DDOODO0OOO

—  What is the name and [departure] room number?
(3) 00000000000 — Do you have wine [free] red?
(4)0J00000U0oOoUoOon

—  Take that exit over there and [turn] right please.
(5) 000000000000

—  Could you [tell] me [where| the exit over there?
(6) 00000 — It’'sin front of the [station].
(7) 000000000 — Does the station is on the second floor?
(8) JODUDDOUDOO — Station to your [room]| is on the second floor.
(9) 0000000 — Do you want to eat [ice] [cream]?
(
(
(
(

10)J00000000oUoOn0 —  I'd like to have some [local] food.
11
12

13

)
)00000000o0oouoog —  I'd like to eat some [Chinese| food.
)00000000000 —  She is a vegetarian meal.
)yoooooooooooo

—  There are some [similarities] [between] Japan and Korea.

14) 000000000 — There’s [no| air conditioning.

(14)

(15) 00000000000 —  The air conditioner is very noisy.
(1) 0D0D0DODO0OOODOOOO — Il go to Portland tomorrow.
(17 D0DDODODDO0OO0OO0OO00O — I [missed] my [station].
(18)
(19)
(20)

18) 00000000000 —  Is this the [Washington]| [library]?
19)000000000000000000 — Dve got a [fat] [tire].
20

0000000000007 — The [battery] is [dead].
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