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Generating Chinese Metrical Poetry by a Satistical MT Approach
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2. Microsoft Research Asa Sgma Center , Beijing 100190, China)

Abstract : Automatic poetry generation is consdered difficult. In this paper , we propose a novel statistical approach
for automatic generation of traditional Chinese metrical poetry from afew user-supplied keywords. A template based
model is used to automatically generate thefirst sentence of the poem. A phrase-based statistical machine trandation
model then generates additional sentences one-by-one. With our interactive model , the user can select the best sen-
tence from the system’ s N-best output at each step. The approach has been eval uated on the generation of quatrains
of 5 and 7-character lines. The evaluation metricsfor sngle lines as well as for the whole generated poem suggest
that this method is very promising.

Key words: artificial intelligence; machine trandation; statistical machine trandation; poem generation ; poem eval u-

ation

(1

! http :// duilian. msra. cn

: 2009-08-30 : 2009-10-28
(60553001) ; (2007CB807900 ,2007CB807901)
(1986 5 , , , , ; (1964, ,
, ; (19815, , , '



[8]

M nuring
(10] , RACTER
, PROSE (8]
1 3
[2.,12] ,
, 1 ( ),
2. ;
1 3 ’
, St
<ﬁ§§@<ka» L
; HF SMTIH
. TR
1
2 13 LI} ”
[5] ne "
[6] 40 y
. 1016 41 218 ( 34 290
\ ’ ), 2 5

[71

http :// www. poeming. com/ web/ index. htm

1959 ,Theo Lutz



98 2010
, {L ” L: ” l: ” l:
” , } ,
1 1
7 7 l
1 2 3 4 5
N y 1
, Forward-Viterbi- backward-
, A * N , “ ” ,
4 5
) 5.1
:(***l * % .
, ) ,*l ****,****l *,***l **,**l * %
*’**l *I **,*I **I **,**l **l *
:**l **l ***,**l ***l * % ***l **l !
**,*I ***l ***,***I *l ***,***1 ***l * ’ ’
, 90 %
' 90 %
500 ,95 % ' '
, , i F={f1,
ForwardViterbi-backwaras  fz.....fa} (i=1,2,3) i-1 :
A * P={pi,p2,...,pn *(i-1)},
“ " , i+1 S={s.,2,...,s},
’ p(Sl F,P) y fi, S pi

[3] ,



2 : 99

’ . ®
S*:argsmaxp(5| F,P) ,
M p(s| i) ( fi
= argsmaxiz)\ilog h(S,F, P (1) s )
M yhi(s ,f) [4]!
, 1 , (3,
, ®
’ (0 (2]
( 2 b he) '
( 2 he) L h S F, h ’ S
S he S, F P he fi pu (fil s)
_ _ Ni
’ w ( fi S = fi S 3
< . p(_| )_jElp(J|J) (3
5_1 g f_1 f_| _ _NI fi Si . Sj
fi s , p(fils) S fi
2 ,p(fils)
h(S, P = np(T|§)
1 oount (f;.s) (4)
T p(fil s) = %
h(S,F) = iEl p(s| fi) Z oount (fr,sj)
n(S.P = []p:(fils) m s .
iE1 —_ J— J—
n ,count(fi,s) fi s
h(S,F = n pe(s | fi)
ikl
(S, F) = p(9 ®
he (S, F, P) )
pw(s| i)
pw (fi] si)
®
4
® 1
S Katz
_ — — [13]
fi, s ” fi,
®
p(f_il S) = moount(fil_s) ) ( - , | ,
t fr ]
_ Z o [ IQ . ( i ), i-1
m Si fr

,count (f_i ,;)



100

2010

-5l

p(e)

5.2

h(S,F, P)

n

30

0.8,

MI (sc,fy) +

n*(i-1)

3 Mis, 0] (5

p(c .c)

Ml (a,2) = = log o(a) p(e)
a @ , pla, @), p(a)
CL (07] , G
¢}
ML E
350
120
).
(
)

0.2

(6)

1200

5.3

350

Katz

p (9

p(s) = 0.8p(9 +0.2p:(9

[2]

107

P2 (9) ,

(7)

106



2 101
[1] BLEu[14] ,
ngram , ,
6.2
, blind test
10 ,
(20 40 ) ,
5
5
® 1
12 0 50 100
® y
12 0 50 100
®
6.1 , 6
, 20 6
3 1] =100 > =50
1 3
3 N '
2/5 0 50 100 ; '
2/5 0 50 100
.
s 0 50 100
/
: 40 1| s 1d 2 1| 5 1d 20
: 20 20 : 17 %4 37 94 50 96| 60 % 63 %487 94| 90 %) 97 %
4 20 9443 94 53 %| 63 % 63 94 93 94| 97 % 97 %
4 17 %4 37 94 47 % 63 % 33 9480 94| 87 % 97 %
69.5 78.5 , 9S0% 1

80 %



102 2010

8 9
/
1 5 19 29 1f 5 1 20 515 0 50 100
0 (40 % 53 % 60 %9 67 9480 %4 87 % 97 % 5 15 0 50 100
25 %4 44 %4 50 %[ 63 %0 50 %4 63 %4 75 % 94 % 315 0 50 100
11 %939 94 44 %) 56 % 44 94 67 %4 78 % 83 % 315 0 50 100
115 0 50 100
: A
10
Avg. sore 54.83 68.34 77.83
6.3
10 ,
20 , 20 ( 10 , 77.83
10 ),
y 11 3 , , ”
, 20 , 9 '
(10 :
11




103

(1]

(2]

(3]

Long Jiang, Ming Zhou. Generating Chinese Gouplets usng
a Saigicd MT Approach [ C]// The 22nd Internationd
Corference on Computationd Linguistics, Manchester , Eng-
land, August 2008.

Philipp Koehn, Frarz Jos§f Och, and Danid Marcu. Satis
ticad Phrase-Based Trandation[C]// HL T/ NAACL 2003.
Franz Josgf Och. Minimum Error Rate Training for Satiti-
cd Machine Trandation[C]// ACL 2003: Proc. of the 41st
Annua Meeting of the Asdation for Computationa Lin-
guigtics, Jgpan, Sgpporo , July 2003.

(4]

(5]

(6]

(7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

Franz Jos#f Och, Hermann Ney. Discriminative Training
and Maximum Entropy Modds for Satigicd Machine
Trandation [ C]// ACL 2002: Proc. of the 40th Annud
Meseting of the Asmdation for Computationd Linguigtics,
Philaddphia, PA , July 2002: 295 302.

[3]. 1999 13(1) : 3542

[3]. ,2005. 19(6) :98104.
[3]. ,2007.21(2) :52-57.
Charles O. Hartman. Virtud Muse: Experimentsin Com-
puter Poetry[M]. Wedeyan Univergty Press, 1996.

Neoko Tosa, Hideto Obara and Michihiko Miroh. Hitch
Haku: An Interactive Supporting System for Composing
Haku Poem[ C]// ICEC 2008: 209-216.

H. Manurung, G Ritchieand H. Thompoon. Towards a
computationd nodd of poetry generation[ C]/ / Proc. of the
Al1B-00 Symposum on Cregtive and Culturd Agects of
Al, 2001.

Franz Jos#f Och, Nicola Udfing, Hermann Ney. An Efi-
dent A" Search Algorithm for Satisticd Machine Trandar
tion [ C]// DataDriven Machine Trandation Workshop,
Toulouse , France, July 2001 :55 62.

Philipp Koehn. Pharaoh: a beam search decoder for phrase-
based gatigicd mechine trandation modds[ C]// Proceed-
ings of the Sxth Corference of the Asodation for Machine
Trandation in the Americas, 2004, pp. 115 124,

Andreas Solcke. SRILM —An Extengble L anguage Mod-
ding Toolkit [ C]// Proc. of Intl. Corf. on Sooken Lan-
guage Procesing, 2002, 2: 901-904.

Kishore Pgoineni, SAim Roukos, Todd Ward, Wei-Jing
Zhu. BL EU: a Methor for automeatic eva uation of machine
trandation[ C]// Proc. of the 40th Meeting of the Asda
tion for Gomputationd Linguistics, 2002.



