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O0000O00OD0O0OOEncoder-Decoder 0D OD0OOO0ODOODOODOODOODOODOODO
(Encode) D00 DO0ODO0O0ODO0ODOOODOODOOODOODO (decodey DD OO OODOOOOO
O0000O0O0OD00O0OUOEncoder-Decoder D D0 ODODOODOODOODOODOODOODOODO
00000 Attention [ J U 0O Encoder-Decoder U D DU OOODOOOOOOOOODOO
O0000000000000000 (Attention) I 0 O 0O O 0O O O O O Encoder-Decoder
gboooboobobobobooobouoobooboobooboboooboooo
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2.3.2 Encoder-Decoder [] ] [J

Encoder-decoder 1 0 0 O O O

Encoder-Decoder U OO 200000000000 0O0O0O0O0O0O0O RNN)ODDOOO
gbobooboobooobobobooobobOolobo RNNOOODbOoboboooboo
OO000O0O00O0 (encode) OO DOOOORNNODOOOODODOODODOOODOOODO
O000000 (decode) d O O Encoder-Decoder 10 O OO OO0OO 200 RNNOOO
gboooboobobobobooobuoobooboobobobobobooboDoobOooo

Encoder-decoder J 0 0 00 0 O O

0 2.30 Encoder-Decoder J U 0 0 O O O O O O OEncoder-Decoder U [ U U U OEncoder
gooobooooodb x=((x,...xp) 0000000 oog cO0oooooo
000 Encoder-Decoder 1 D 0002270000 228000000 RNNODODODOOO
ooon

he = f(xe hi-y) (2.27)

c=q{hy,....hr.}) (2.28)

000 AO0O000+/00000000000c000000000000000000
O000f000¢00000000000000 Encoder-Decoder 1000000000
000 fOO0LSTMOOOOOOgUA,....h) =h 00000000000 Decoder O
000000 00000000000 {y,....y0,)000000000000y,000
0000000000000002290000000000000000007y ={y,...
,y,)00000000000000000

Ty
p) = [ [ pGides o300 1h0) (2.29)
t=1

2270000 228000000 RNNOODODODODOODOODOODOODO 23000
gogobbbobbbddddgd ybbooooooooobbooboboboodis, O
RNNOOOODOuogoooo

POy, Yo 1h o) =80io 15 81,0) (2.30)
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2.3.3 Attention ] (I [

AttentionJ 0 0 0O 0

Encoder-Decoder I 0 000 OOO0OO0OO0OOOOOOODO0ODOODOODOODOODOO
0000000 0OOEncoder-Decoder0 0D O00O0OO0ODOODOODOODOODOODOOO
gbooobooboboboboboobuooboobooboboboboboobooobOooo
gbooobooboboboboboobuoobooboobuobobobobooboDoobooo
gooobdooboobobobobouoobuoobooboon

Attention 1 0000000000 0OO0ODOO0OOODOONMTOUODOODO DO Attention
U000 EncoderU00000O0O0OO0OOODOORNNOOOOADO (bidirectional RNN) [
OO0O0O0OOEncoder D 0000000 DODOO0ODODOODODOOOODOODODOODOO
000000000000 D0O0 (encode)U 0O ODecoder DD OODOOODOOONO
goooboobobobobooobouooboobooboboboboboobooobooo
gbodobooboboboboboobouoobooboobobobobobooboDoobooo
gbooobdobobooooobooobooobUoboboobOobooDooboboog
Attention U J 0 O Encoder-Decoder U 0 0 O OO0 UO0OOOO0O0OOOOOOOOOOO
gooobooboobobooobooobooboobobobobooooooboooo
ooooooobooboon
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AttentionO0 OO0 OO0 OO

0240 Attention U J 00O OO OO O OO Encoder-Decoder 0 D O OO OO 22900
gooboboboooooooobobobtbAtentiond 00000000 ooooOoO
0231 000000000Encoder-Decoder 1 DD OO0 OOOOOOOO pOOOOO
goobobobbboooodoboboxobbboooooob cbboooooboobobog
AttentionJ 0 0 0000000 0O0OODODOOO0OOOOO0OOOOOOO0bObOOODO
goobobDOxooooooo

POy, o Yin 1,%) = 8io 15 Sis Ci) (2.31)

Ub00s000:;00000000000023200000000000

si= f(sio 1,Yio 1,€i) (2.32)

000022900 Encoder-Decoder U D0 DO 0000000000y, 0000000
cUO00O000OO0O0OO0OOOO0bO00bOD qOO0bOOobooOon t,....h,)yoooo
Encoder U0 DO UOO0OOO0ODODODO0ODOOODODODOODDODOODODODOODDOOODDO
gbdpbidboobbooboobobobboobo:boobbobboon
gboboobobobob23300b00b0bob 0boboobobbOon
gbooobooboon

Ty
ci= ) ayh; (2.33)
j=1
ooooogooaAdld a;0
exple;i
a;; = Tp—(J) (234)
Zkil eXp(eik)
ooooooooooon
€ij = a(Si—l’hj) (2.35)

g,j00o00ob0bobobobiooboobobobobobooboooboboboo
gbbooboobbdy,gobbodobb RNNOOODOOD s, 00booob
O jouoo000ooddaodooodon
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UooobooooONMTOODOODOO Open-NMTO O OO O Open-NMTO OO D OO
gogbbobuogoobobuoooobbbuoooobbboooobobobbouooobon
gbobooooboobd open-NMTUODOODODODOODODOOODOODOODOODOD
gooRrRSMTOOOOOOOOOO

Open-NMT [0 N-best (] [

Open-NMTU O nOOOO0O00O0oooooboooobboboooobbob 1o
gogobobbooogbob20bd0goobobbuooooobbboooooonooon
oo RSMTOOOOOOOOO 10o0boooooboboboooooboobobooon
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gooo)booo
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gobbobuoooobbooogbooboooobbobuoooobbboooonbon
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gogbobobogoobobodao
g - b0bodoodobbbbdoodgobbodo

- ggbbobuoooobobbooobbbuoooooobboboood

- ggbboboooobbboooobboooobbbooonbon
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g - [o0bobdogobbboooboboboooooobooo

- oo LUUUog g
gboboboogogn

- ggbbobuoooobbbuooobobobbooooooobobooa

- ggbbboooobbboooobbbuoooobbbooan
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gbouodbogoboogbboobboboboobuogbooobooboonn

gboobooboobboobooboob “or0oboobooboob«“or«“g”
gobood
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gboudgboobobboboobuoobuogbobobobbobooboobonn
gogbooogd

g - 000d

g - 00bo0d

gbuodbogboboboobogbodbogboboboboobuodgbooobonon
gobbooobboooobobooo*scbooobbbuooroooboooobon
ggn

gboggbogbdoooboboboobooboobbobbobbobbooonon
gooood

oo d

- ggoboo
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gobobooobooooboboobbooo*swb>oobboooboboboobn
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243 20000000000

gboogoboobbooboooboz20bo0bbooboooboobobon
gogboboboggbboboo

o “UO”HO “human” 0 0 0O O

0o0oobooobooboobog

“0700 “right’0000

“0700 “leftr 0D OO

“0700 “dog”0 g

“0700 “cat”0 OO0

“O0700 “animal”’ 00 0O 0O

gooo«“0roobogoobooonoo

“0700 “spy’00 00
J0do0o0ooboboooboooooboboooooboooboooooooobon
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244 200000000O0DODOO

gbobogoobogbboooboobboolibooobboobbooboobbon
gbogoboobobbob20bb0bo0obuoobooboobo
“allbOd00O0O cO d”

gog<“22bbgboobooboobrooboobg

gogoooogo

1. “O070 “right>’O000 “O70 “left”

2. “070 “dog” 0000 “O”0 “cat”

3. “070 “Canis” 00O 0O “O” 0 “Felis”

4. “070 “spy’000O0O “O” 0O “sex decoy”
5.“0070 “human” 00 00O “0O07 0 “animal”

6. “0070 “human” 0000 “07 0O “cat”
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25 0J0000OO0O0b0OOoobOooobooonon (TDSMT)ue

“a0Dopooooooooooooooooogo (pSMT)y’0oboboboboobon
gboboooboooboooToSMTLO OO ODOoOoooOooboooboooboboon
gboboooboooboboooboboboooob A0 B0 Ccobproon
gtbAtddddoooooodsoooooooobocobbbbooobon
gopouobbooogoobobodo
gobodbbooggbooooboobbuoobboooobbooboooog AC
goobboboogooobobobobbtbodooooobobbouoooon BDO
gogbbobuoooobbbooooobobod
g TbsMTOUOOOoodoouooooobooboobooboobuooboobooo
gogobobbobooboboggoTrTbSMTO OO ODODoOoooooooooobooooon
gogbbobuoggobooboooobbbuoooobobbooooobobbouooonboon
goboooood
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251 TDSMTUOOO

TDSMTOUOOODOoOoooog “org«“obrodbuobon

252 0O0OO0OOO

TDSMTOUOOOOOoOO “00booboobo>ogbooboobooboobog

gb1o0ooooon
Uodboboobobo dBMModel 1) UODO0OODOOODODOOODOODO
gboooobooboboob p,000D00OD0O0DO200000D0O0OO0ODO
gbobgoz2100booobgoboobobob21obbobobooboooon

goooo

g290:00000000000000
gooo@ooag) gobobooogd

0000 (0oOO) | His brother is a student.

0210: 000000000

ooooo |oood | p,
o000l O His | 0.4
oooag2 O brother | 0.7
oood 3 aad student | 0.6
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gbo200000000000000
gbbuggbboodobbbooobbbuooobuooobbooobbboon

gboogo2110o000
d211:00000000000000

oooo@oono) oooooooo

oooog@on) His brother is a doctor.
oooDooooooo@oog) X00O X110 X20
O0o0o0oooooo(@on) X0XIisaX2

go3d0onoooboooo
gobogoboboooobobooobboodbbooobbooobboon
gobooobbooobbooob 2120000 N200000000000 ¢

OO0000O0studentD DODO0OO0OODOteacherd”0 00000
0212:.0000000000

oooo@oono) oooooooo
oooOo@on) His brother is a student.
Jododooooooo@ooOg)y | xXxoOo x10 x200

ododoooooooo@oo) X0XIlisaX2.
ogooooooo(@ooo) oooooooo
Ooooooooo@aon) My mother is a teacher.
ogooooo (x2) A:00 O 0O B:student
C:0 0 0O D:teacher

gb4000000000D0O0DOO0O
gobogoobogp,00dbuoogbuodgbogboobbobbboobbobbon
gogoop 0000
. 0gbogbdgcecpbooboobooboobobbobooboob
2. 00b00oooobobbooooobooooboboboo P, OOODLDDODOO

. opoooboboboboooooboobobouoobooABOobobono PO
gbobobogooobobooan
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253 0OOOOO

gog TTbsMToogoogobobboooooboobobboboo™mobon

gb0100booooooobobooooogoon
gobooobb coAbOO0ODbOOo0obLbOooobLbooobobooooboobd

g23b00b0o00boobgobooboboobod
0213:00000000000000

goo goobobooon
gooboog:C EEN
goboobo:A HEN
gboobobb@woon) |ooboobon

gbo200b0o0bobboobooboonboon
gogb1oboogoboboda s pibbbuogoobboooobobooon

gboobg214000000000student) JOteacherD DD O OOOOO

0214 000000000000
gooboooo@oboog) | goobboboo

oooooooo@on) My sister is a student.

Oo0oo0odo:B student
oooood:D teacher
goooo My sister is a teacher.

gbo3gopboooboooobon
gbooooboobogbbooboobb e3buoobooboooboon

ggooboug P, 0000000D0DOO0OO0

logP = logP, + logP,, (2.36)

31



g250 TbhSsMTOU0oogon.

o O

T IFET, My sister is a student.

TiT—7 )

< 24 (4)  student(B) ::>
ZEM(C)  teacher(D)

N2 N

ANX HAX

INOY RS {: My sister is a teacher.

g 2.5: TDSMTO DO OO
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030 0000000000
000000 (RSMT)

31 RSMTOUOO

“abobobobboobouobooborooboobobooboooooboobobogn
gb@uo)oboobgopoooobobboboboobobobobouoo
goboboowoooo obobuobwuobobobooobobobooboboobo

3.2 RSMTOOU

gogoRrRSMTOOOO0ODOOO0O0OO

321 O00OOOOO0OODOOObObDOOObDDbDOd

gobbobuoobbbuoooobbbuoobbbooodubi sime OO0
Usme 000000 @ HUOODOODODODODODODOOOODOODOODODOOODOD
gboboboobooboboo @nuoobobobooobobobobooooon
gbbuogboodgbbodobbuogobbuogobbuoobobooobboobboobbd

count(Match)  count(Match)

simAc =
count(A ) count(C )

(3.1

counttMatch) : 0000000000 0OOOOOOOOOODOODOOOOOO
count(Ay): 000 000O0O0OOOOOOOO
count(Coy) : 00000 odon
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322 JO00OOOOO0OObOODOObODbDOOObDDbDOd

0D00000000000000000000000000000 simgp 0000
0 simpp 000000 32) 00000 32000000000 @G.1H0000000

count(Match) y count(Match)

sSimpp =
BD count(Byy;) count(D )

(3.2)

counttMatch) : 000000000 0OOOOOOOOOODOOOOOOO0O
count(Byy): D0 000000 OOOOOO
count(Dy): 000000000

gbooobgobobb31o0on

_ AHEC) BRX(DD .
6 ES A IS &> %, | The signal turns red. e
a A

5/6 l 5/6 2/5 2/4
—— FEX(A) FEX(B) N
e EE A F IZ > 7=, |The traffic light turns green . HERS

BFE—HR
5/6 X 5/6 X 2/5 X 2/4 = 0.13888:::

g3npooooooogn

323 00OO0O0OOOOOOO0O00ooOoOooon

gbboobogbbogboobbooboobbo.gbogbboobooon
UbopiOogg

goboooboobo @e3)uboogboogboooobuoo @3)poooooobooo
gogbbobuogoobbooogbobuooouoAp ecoonoboogobood

Simac X simgp 3.3)
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324 DRUOOOOOODDOOOODDO

pDpOUOUO0OOOLOOUOO0O0DDOO0O0bDDDOOU transag 00U
gboobgobob 40000000

325 O0OO0OOoOoOooOooooooooad

gobbobuoooobbbuoooobbbuooobobbodd transep 0

ggbbobuooobbbooooboo

326 UOODOOO

gobbboogobboboooobood
b e4bobobooboobobbooobooboobooobobobobooobon
gobbobuoooobbooodgoboboooobboboooobood

Simac + Simpp + trans,p + transcp

RSMTUOOOODOO 320000

L (DS $ 1]
BFEXW L N EEx®)
Z\ ©) 2\
@ O ADX & FB 0 (H AR OFLUE @
@ 1EMC L 5 30 (3EEE) DR E
GFE MO WNMER
@ ADXD S IEWMXA~ D REER
N
N @ {ZM3 (Open-NMT)
ANX .
— - The signal turns red.(D1}
EEHKICL -7, (C) A\‘:> The traffig light turned red%(Dz)
The light changed from green te red.(D3)
etc...

g 32:RSMTOOOO
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040 0OO0O0O0O

41 0O0O0OO0OOO

gogouoooRrRSMTOOOOOoouooooo @ouuoogoyuuoooooobon
gogooooooooooobobbbbbobobbbbbboooooooooogaa
RSMTUOOOOOOOooOoogooooboobooooboboooobobbooooobooboo
g

42 0O000O0OOO

gbobooooooooobuobobobooboboboboooooboobooDo20
gobboobuoggil1gboboboogoo

421 0OO0OO0OO0O (PMI : Pointwise Mutual Information)

gogoobboobobo200d0ooooobobobboboodoooooboon
gogbobobooooboboboooobbbuoooobbboooob 410000

M

N
E
Zlogzz count(J, £ 4.1)

‘= P count(J j)count(E;)

count() : 0O OOOOOOOOO
J;:oooo  jubdod e 000000000
M:Oooooobo N:0000040d
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4.2.2 Joint Probability(Joint)2)

Joint Probability 0 00D O0O0O0OOOO0DOOOO0ODOOO0DOOODO0ODbOOODOO0
ugdb 420000

i i count(J;, E;)
‘=S count(Jy)count(Eqy) 42)
count(J;, E;)
x log,
count(J j)count(E;)

count(Jy): 0000000000000 0000
count(E,): 00 00000000000000

4.2.3 Jaccard U O (Jaccard)ns

Jaccard0 OO0 2000000000000 0000DO0ODOO0ODOOLDODODOO
gbhoboobobooboboboboboobdllaccardd DO O0DOOOODOODO
gboooboo430000

N

M

count(J;, E;)
2.1om ) : 4.3)
=1

P count(J;) + count(E;) — count(J;, E;)

4.2.4 Dicell 0 (Dice)nq

DiceD 00O JaccardOD 0D OO OO200000000000000000O0000O0
gooobuoobo440000

M

N
2count(J ;, E;)
D log, ) : (4.4)

=1 i count(J;) + count(E;)
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4.2.5 Simpson [ [ (Simpson)s

SimpsonJ U0 U Jaccard DO OO O0O20000000000000000000
gbooobgobgoobb4s50000

M N
count(J;, E;)
Z log, Z J 4.5)

‘= — min(count(J;), count(E;))
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Simpson I 0O O0OO0OOO

Jaccard O O DiceJ O UOSimpsonJ 0 OO OO0OOOOO0OOOOOOO Simpson [
boddSmpsonDO00OOO0OOOO0DOODODOODODOODOOODOOODOODOOD
gboooboobboobbooboobboobobo41bboobbOobbOoOon
oooopooboooog

X (100)

41:0000000

4100000000000 b0obooobobooo41bbo0buoobonboo4ad

bddbUlJaccardd DiceU O D UOOOOODOOSmpsonD OO0 100000

041:041000000000000
Jaccard | 1+ 100 =0.01
Dice | 2+ 101 = 0.02
Simpson 1-1=1.0
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50 O0O0o0ooonon

U0000Open-NMTUOO 10000RSMTUODOOODOOODOOOSODOOO0
googbooobRrRSMTOOOOO0OOOODOOoDOOoO0bOobOoboooboboobooon
booobuoobbodobdob BLEU[16]0 METEOR[17]0 TER[18] D O OO O
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52 0000
521 00000

gbooboobobobbooboobuoobooboobobbobooboobon
gboobogobooboob 1910
UORSMTOUOOOO Open-NMTO O 100000000000000 Open-NMT U [0
gbob32000000000000000010000 3200000000000¢0

gbooobgsigooon
gsl:00d0dd

0000 160,000 0 O
OO0 @oooog) 1,000 O
OO0 @oooog) 32,000 0
OO0 @oooo) 1000
OO0 @oooo) 3,2000

gbogobgooobboboos20dbs3b00d
gs2:.000000

oooo
ooood oooo
gobooboogoo He is spoiled.

ubbooboadgbody

Let’s fish the creek.

ubobodobooobooooo

Oil resources will dry up someday.

0s3:000od

goo

gooo

ooo

goboboboboo

Flowers bend toward the sun.

gobodgbooobooon

Discontent waxed among them.

gobooboogbood

He will soon start for home.
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RSMTUOOOOODOOODOODOOoLOOoDOOOobOoobuooboooboboobon
gboogbgobboobooboobos3sgooon

e o 00U DDOUOOOOOOUOOLODODO
e 1 :00OOOOODLDDODOOOOO
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gboboboboob3igbobooboooooooobobo20b0 100000
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53 0000

531 0O0O0OO0OODOO

gbogobgobgs40000

054000000000 10000)

BLEU | METEOR | TER

PMI | 0.183 0.484 | 0.583
Joint | 0.164 0.468 | 0.652
Jaccard | 0.173 0.474 | 0.605
Dice | 0.176 0.477 | 0.606
Simpson | 0.174 0.471 | 0.615

gs40000000000000O000DOPMIOODOO0ODOO0ODOODOO

532 O0O0OODOOO

1000000000000000000005.60000
055000000 (000)

o [l X
PMI 33 |21 | 46
Joint 26 | 21 | 53
Jaccard | 33 | 21 | 46
Dice 33122 1|45
Simpson | 30 | 23 | 47

gssoudbtdlJomtddgoooboboooboobobdlomtd 0o

gobooogd
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533 UUOO0ObOOOd

gobbobuooobbboooobbbooon
Os6:0000001

ooo ooooooooboboooo

goo He spent the afternoon of his life in Venice . | O O O O
PMI Jaccard Dice | He spent his late years in Venice . @
Joint Simpson He spent his late years to Venice .

gsedudbbd“Venice”DDOOOOOOOOOODOOOODODOOOOOPMIOJaccardl

DiceUDODOUOODODOO “n”000OOJointSimpson U OO0 “co” 00 0O0OOOOODOONO
O57:0000002

ooad odoooooooooooa

ooad I am not used to the task . gooad
Jaccard Dice | I am not used to the work . o
Joint I am not yet used to the work .

PMI Simpson | I am unused to the work . X

O5700000%sed” 00000000 OOOOODOO0ODOOIJaccardd Dice 0 00O

goboboooobobod

Ob0d0JomtO0O 0000000000000 DO0ODOO0ODOOO0 Yyetrdobog
ggboboboooobbobooooboboboood
O0OOoOPMIOSimpson DO OO0 “unused” 000000 “used”00000OO0OOMO
O00O0O%sedto” D00 0O0D0O0O0ODOOO0O0OO0"wused” D0 0000OO0O0OOOOO
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oon 00000000 ooooooon

ooo That woman has a beautiful face . gooo
Jaccard Dice That woman has a beautiful face . o
PMI Joint Simpson | That woman’s face has a beautiful face . 0

gs8ibipoboboboobooobuoobuoobunbobdlaccarddDice 0 OD0O0

O0o00oooDoooo
0 PMIO Jointd Simpson U O 0 0 0O OO O “That’s womans face” U0 0O OO O0O0OOMO

gobboboogoobobooooobobboooooooobbobboooooobobo

gooooboogon
Oso000o0dno4

Oo0ogd ooooboooboobon

0oo The park reaches to the river . goon
Simpson The park reaches to the river . o
PMI Jaccard Dice | The park reaches the river .

Joint The park is spreading to the river . X

gsougoobooooooobobobdobobobdgbdSmpson00ooond

gogboboood
U PMIOJaccardUDice 1 D OO UDOO0O “o” 000000 0ODOOOODOODOOOOOOO

gogoobobooodon
JomtOUOODOOOO “spreading” 0D OO0 OOO0OODOOODOOODOO
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gsi1o0:g00odagoos

gogsooonoogiisgoogn

ood

gono There were fifty votes for and fifteen votes against . | [ 0 0 O
PMI There were fifty votes in favor . X
Joint Jaccard Dice Simpson | The park reaches the river . X

gsiotobbodboboobobooobboobobuooboboooxgoooooo
gboboobuoobooooboo 1sgobogboobooboobon

gbooobogogenbond

ggoobogod
gsi11:ggogooe

oo U

gooboboooooobogoo

ggd He spoke comforting words to her .

gooo

OO0OO0O00O0d | He spoke a few words of comfort to her .

gsiligoboboobbotdeogoboobobouobobobooboeboboobobon

goon
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