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Sentence generation can be defined as a problem of selecting a proper path from a given directed acyclic graph
(DAG). To generate high-quality sentences, it is crucial to consider sentence-level features such as word redundancy
in the sentence. Unfortunately, such non-linear features prevents us to use efficient search algorithms. This paper
describes the prospect of using Monte Carlo tree search (MCTS) algorithm for sentence generation by assuming the
DAG as a search tree for MCTS. Moreover, a notable characteristic of sentence generation is that each sentence must
has start and end of the sentence. To exploit this characteristic, we propose a bidirectional MCTS that searches
best path from both end of the DAG. We conducted two types of experiments; 1) generating machine-translated
sentences and 2) artificial problem that finds a path requiring both high divergence and short path length. Both
experimental results show that the proposed method outperforms uni-directional MCTS except the case of DAGs

whose degrees are extremely unbalanced.
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function FINDPATHUNIDIRECT (vs,vt,n)
sp 0, v vs, P+ {vs}
repeat
Sbb < Sp
for i =0 to n do
s < Prayout(v, v, P, {}, FORWARD)
if s> s, then
r< 1, spp < S
else
r<0
end if
for all vy in P do
N(’l}h) — N(Uh) +1
W(’Uh) — W(’L)h) +r
S(vp) < S(vp) + s
end for
end for

v S(’)

N (v')

arg max
v’ €children ofv
append(P, v)
Sp < Spb
until v # vt
return P

end function
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function PLAYOUT(vs, v, Py, Py, direction)
if direction = FORWARD then
Vs0 £ Vs, Vyo < V¢,
else
Vs €= Vt, Vo < Us,
end if
V < Vs0, P+ Pf
repeat
if direction = FORWARD then
C' < children of v
else
C' < parentsof v
end if
if zero played candidate exists in C' then
¢ « first zero played in C'
else

C arg/ max V;éj,” + o 2?,(}:,(;))
end if
append(P, c)

until v # vy

concat(P, Pp)

return GETEVALUATIONSCORE(P)
end function
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function FINDPATHBIDIRECT (vs,v¢,n)
sp <0, vf < vs, Vp < vt
direction < FORWARD, Py < {}, P, + {}
repeat
Sbb < Sb
for i =0 to n do
s < Prayout(vy, vt, Py, Py, direction)
if s> s, then
r< 1, spp < s
else
r<0
end if
for all vy, in P do
N(’Uh) — N(Uh) +1
W (vp) « W(vp) + 7
S(vp) < S(vp) + s

end for
end for
if direction = FORWARD then
S(v')
vf & argmax oo

v’/ €children of v
append(Py, vy)
direction = BACKWARD

else
Vp —

S(v
, arg max  x7y
v/ Eparents of v
append (P, vp)
direction = FORWARD
end if
Sp < Svb
TRIMUNREACHABLES(v ¢, vp)
until vf #* vp
return concat(Py, Py)
end function
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