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2.1

N M

x= x1

, x2, . . . , xj , . . . , xN y =y1, y2, . . . , yi, . . . ,

yM Hori [2]

x y λ

f(y, x;λ) =

M
�

i=0

g(yi;λg) + h(yi+1, yi;λh) (1)

(1) 1

2 (1)

ŷ = argmax
y

f(y, x;λ)

x0 = ŷ0 = <s>

xN+1 = ˆyM+1 = </s>

for (k = 1 ; k ≤ N − M + 1 ; k++) do

φ�
← g(xk ; λg) + h(xk, x0; λh)

if φ� > φ[1, xk] then

φ[1, xk] ← φ�

ŷ1 = xk

end

end

for (i = 1 ; i ≤ M − 1 ; i++) do

for (j = i ; j ≤ N − M + i ; j++) do

for(k = i − 1 ; k ≤ j − 1 ; k++) do

φ�
← φ[i, xk]+g(xk ; λg)

+h(xk, xj; λh)
if φ[i + 1, xk] ← φ�

ˆyi+1 = xk

endif

end

end

end

return ŷ

1

1

φ[i, xk] y0 yi( xk)

2.2

g(yi;λg)

h(yi+1, yi;λh) IPTW PLM

2.2.1 IPTW

G(k(yi, x);λG) =

λm1
1√

2πλσ1

exp

�

−1

2

�

k(yi, x)− λµ1

λσ1

�2
�

+

λm2
1√

2πλσ2

exp

�

−1

2

�

k(yi, x)− λµ2

λσ2

�2
�

(2)

2

k(yi, x) yi x

k(yi, x) = 0 yi=BOS

k(yi, x) = 1 yi=EOS λµ,λσ
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λm

(2) g(yi;λg)

g(yi;λg) =















λwIDF(yi)× N(k(yi , x);λN )
yi

Constant× N(k(yi, x);λN )

(3)

2.2.2 PLM

N

N

N

Pplm(yi+1|yi) =







1 yi yi+1

Png(yi+1|yi)
(4)

Png(yi+1|yi)

2.2.3

N

Ppos(yi+1|yi) = P (pos(yi+1)|pos(yi)). (5)

PLM h(yi+1, yi;λh)

h(yi+1, yi;λh) = λlmPplm(yi+1|yi)

+ λ(pos(yi+1)|pos(yi))Ppos(yi+1|yi)}

2.3

2

2

MCE

[3]

x� S(x�, M) x�

( M)
y∗� x� ( )

y

d(y, x;λ) =
�

t

−f(y∗�, x�;λ)

+ argmax
y∈S(x�,M)\y∗�

f(y, x�;λ) (6)

2

L(d(y, x;λ)) =
1

1 + exp(−c × d(y, x;λ))
(7)

(7) λ

3
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1 ROUGE (5 )

Evaluation Measure w/o IPTW w/ DEP w/o PLM Hori Tree trimming

max .789 .766 .781 .776 .739 .769

ROUGE-1 avg .690 .677 .687 .686 .653 .667

min .589 .585 .591 .591 .562 .563

max .670 .630 .638 .625 .596 .635

ROUGE-2 avg .540 .511 .510 .500 .483 .498

min .413 .393 .383 .374 .373 .363

max .587 .536 .546 .529 .506 .544

ROUGE-3 avg .435 .398 .397 .386 .376 .390

min .292 .268 .256 .247 .255 .244

max .516 .455 .475 .456 .427 .466

ROUGE-4 avg .347 .306 .312 .301 .285 .303

min .197 .173 .166 .158 .161 .156

•
•

3.2.2 Hori [2]

g(yi;λg) h(yi+1, yi;λh)

g(yi;λg) =

�

λwIDF(yi) yi

Constant
(8)

h(yi+1, yi, yi−1;λh) = λlmPtri(yi+1, yi|yi−1)

+ λdepPdep(yi+1|yi) (9)

[6]

MCE

3.2.3

w/o IPTW IPTW IDF

g(yi;λg)
w/o PLM PLM

h(yi+1, yi;λh)

h(yi+1, yi;λh) = λlmPng(yi+1|yi) +

λ(pos(yi+1)|pos(yi))Ppos(yi+1|yi)

w/ DEP

h(yi+1, yi;λh)

h(yi+1, yi;λh) =

λlmPplm(yi+1|yi) + λdepPdep(yi+1|yi) +

λ(pos(yi+1)|pos(yi))Ppos(yi+1|yi) (10)

ROUGE-N [7] 5

MCE 5

4

1

t ROUGE-1

1 IPTW

3

PLM

Hori

ROUGE

IPTW

PLM

IPTW PLM

5

IPTW PLM

MCE

IPTW PLM
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