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Haiku Generation with Deep Learning”

Yoko Ota

Abstract

Poetry expresses things of nature and feelings in human life as rhythmic lin-
guistic form. The message is conveyed not only by the superficial meaning of
words, but also by aesthetic and envocative property of words. Subtle emotions
or beauty of natural scenery can be expressed in long writings, but they can
also be expressed as poems. Even if poems are short, however, it can record
the atmosphere of the place by the profoundness of words. Many people learn
how to make poems and how to read them in the course of the compulsory cur-
riculum course. However, it is not easy to make poems for those who are not
familiar with them. Our goal in this research is to make it easier for people to
write poems. In this research, we selected seasonal standard haiku in poetry and
investigated methods for automatic generation of haikus. Two lines of research
exists in the previous work. One is the rule-based generation of haiku and the
other is a deep learning-based approach that does not take seasonal references
(kigo) into account. In this research, We use deep learning to make more flexible
representation. We also added haiku’s features to deep learning model.
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&, =TV X2 T 4 (perplexity) ZFHIL THI L X TH 2. 22T
o ET VI TOEY Th 3,

1. vanilla Recurrent Neural Network (RNN) & 7V
2. Long Short-Term Memory (LSTM) % {fi> 7€ 7V
3. Kim & [6] ® Recurrent convolutional neural networks (RCNN) € 7L

4. Yu 5 [5] @ Sequence generative adversarial networks (SeqGAN) € 7 )V



FioeFvEZNFNR, Tk, Tk, TE3 FHE4LT3, FHE1ITRE, £
T, AETXFEZ X7 FVICEHL, MREIEsNS, R8BI 52 AN
JEDR7 b VE z, HREORIVIRERZ bz b, LT3 L, XROBRIVRER
7 MV 3ET 2 & b TRIEREE SN, 2 L CREBEEZ M- GRS 1
%5, AT, 1O8HCER L7 XFE2BE L 2P BIEARL LI & LT
DX TDOMERZFHEL, 1 XTFI>HNT 5,

FH2TI1E, FE1ORNNEZ LSTMEICEHL €T L TH S, Izl
HALTXFLRLVTAH N EE 2, LSTM IZ RNN Z2XR—2 & L-EfiliTHh 5.
LSTM OFHC DWW T 3T TIHERS, FE1 XD b, KOHWODHFITANZ
NIRNDT =5 BB L BB FET LI ENTES,

T3 DLFL LD RONN £ F)UIE, ERITER & IFEFIEHomi T2 0L
NVTCLYyaA—RTESL, ZOFETE, FTTEXTFEZXRT PVICERT S, X
IZ, CNN[7] ZflioTZDR7 bV EEA A —F VA ATEMT S, 2L T
X7 bvi, LSTM 2=y B E N5 RNNEISES LS, B, KDL
FhEYMT 5 ERZHMICLT, HERNOFOMERLZEIELT % 72912 softmax
JEIZR 7 P VIZED XFE BT 5,

FEAITOWTE, FTFEAOIAEIM TH 5 GANBIZOWTHMAT 3, C
220D %y b7 =7 2FEHIEE, 12T —2 LRI LI RT—%%
ERLEYIETERY P T7—2 (GET D) T, b 12T =0T —%
DPORIEDLDEDD, CHroRELDEOPENT L2y by —27 (DET3)
TH5. COHBL, CWIIT—F MU LI RT—Y2ERTHILETH S,
GAN #2557 —=2 I L, Glax Uiy E 2 8H L 72 b D23 SeqGAN T
H%. FEARWIIZIGAN EFRIUZED, GIFRNNAERETLEZR—Z2L LT3,
HEXTHRATL, RICERTXREHEOENMERDOYE L, BRI
U 1ch 20D THET L 20302 IC KL & 5,

T—Fky Mi2MEHH L. 1 DHIEF vy ARy b (chatbot) D7 Y1 s
(query log) 25 5P THIC A2 b ORI L, 5 7HAICE S X5 ICE
Frb DR L TEDZDDT, FEOFMIIEZBEL T, &9 120,
BODDIEHID Web B4 F o EO I TH L. T—F Ly MTOVTE, X
DE2I1ITRT,

Web 226D -] 2 o 72585 D =7 L x> T4 13 T2 TRO/NE L 7
D, Fxv bRy b HRLIEZ #5481, FE3I RN ko,



#2.1: 2T —% v b
] \ T—=% \ﬁ@@ﬁ\%ﬁﬁﬁz\

train 90,000 2,934
F ¥y Ay b | validation | 5,000 1,353
test 5, 000 1,347
train 30,792 4,110
Web ¥ A4 b validation | 3,000 2,416
test 3,000 2,435

2.2.3 AHAREETHERDEL

2.2.1 D% & AWFEDE NI, HiZ I —NMIHDS T2 E>TWw 3 DI
XL, AR TIEFEREE U2 ERL TW5RTH 5.

RIT 222 DWW E DENITOWTHRS, ZOWETIE 2BEDOT -5y
FERAWTEBRZITo TS, ZOMEDORERD12ELT, T—%kY bD
1OBF ey bRy b7z a7/ polffoiTw3HTHS, vy bRy FD
yxyu iz, B3 LLHEFaICHEO NS T OLRENE TN TV S DT TlEZRw,,
FRFEBIOVWTEEL ARV ELEITONS, X561, 2.2.2 DiFFEIXFEaD
SHEZAERLTED, HEEM» o2 ERL X9 E TR L 13574 5,

A7 Clx, EBEOHED T —% 2 HGEL ~OLTH, ANRIITSH % HEES]
DZEfi % M RFTH AN KT E 2 X 5 ICHLD flT,



B3E RBEFE

ST, KIROIAL % 2HRERNL, ZORi% M- 72T F Lo
EICOLTHIT 2. B, WETERDNZ, ki, APETE, ANRS
RIkAR OIS T 2 ¥ — 7 — F & L, Mz Ry,

ABFRI it ROAL K
HART i P | kE ROIAL | K D F

D 2T, WHRING “|” 1k ERPhLb o o £ R F TS E LCHL
TWw5,

3.1 AARDOER ELZBEMDOEN
I T 2 R_R— 2 L 2 2 Eiffi 2 LTI 33 2.
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I (sequence) Z A1 ¥ % &, MDRINEHT 2R ZzET MELL 72 b D%
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FIELTUABCTIZXET % &k 9 % “WXYZ” L\ 9 RFID3T 2 — 4 — (Decoder)
DPOHERINSE L IIFEET S, 22T, “<EOS>" X “End Of Sentence” %
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3.2.1 Encoder %

Encoder (38 ®iA A (embedding) JE & FHREICTIT 65, £, HOAALE
Tl%, Encoder TRIFHL-> 72 AJIRFNDH i T HDHFED one-hot X7 bV xy, %
UG T D2HDIAART bV E ¢, LT 58, 2,006 0, NDOEHIIIHDIAALT
FIE #ffioTUTOXTEE 2,

FHRE T LSTM 2> T, AN L7ZWRIZEERDOREIVIREEX 7 F L hic
289 5. LSTM OWHBOREIEICIE, AT (input) 7 — b 4, &I (forget) 7 — b
f, W (output) 7 —F oD 30D =+ 23H 5. LSTM IFKZI t Ic B 5 AT
x 2B &, KRt — 1ICET 2RVERERY MV by & oy 2> TH
R L, RIVREXZ LA, 2R 3,
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HK S,
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IR TIE, ABFZEICE WL TIZ LSTM 217 3.

22T, AWl T BB O W CEIHT 5. BN CIE, Encoder
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, exp(hyg, h;)
Oét(z) = —
=1 exp(hy, h;)

=) o (i) h;
i=1

¢t & hy 2 LT, Decoder DENEDH S by Z31HET 2,

ﬁt = tanh(Wc[ct; ht])

P(y,|Y<;) = softmax(W,hy + b,) - 44

7 A FIRFIZ, Decoder 2064 I N5 Bk g, Z51H T 5.

Uy = softmax(Woﬁt +b,)
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Z D ay(i) ZIGIT, Encoder DIRAVIRIEN 7 bV ZIMEG L 72X 7 b ¢ 2 DL
TokIHike s,

(3.2.9)

(3.2.10)

20, MBI 2D, TITIEEEHOEAELE T AL (test) DHAHTI A
TG, FERRHIT — 2 LBHIEDE T ADNEA L TV 20T % 7
DIC, hy BT, y OEBMERZET 2,

(3.2.11)

(3.2.12)
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ELWEBETERINST 25 X912, Decoder TANINT-HEERY P L
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ERPER 5 1, 74, SIS T GG, RROMEIE Tk D THE DR
3EY FD2MEHTRL TS,

=i * I =3
"<EQS>" =Ll s I

DEE 0,00 DEE 1,0,0 DEFE 1,01 MEFE 0,00
AT Ik SOk SOk

<EOS> Hith 1 |

X 3.3: HEEMEDOEA

X 3.3 TlZ, Decoder D—#Z O L TRLTWS, £/, HIEXT L
DANINTH S, PHMINAHGESHIND FTOFTICOWTIE, HEGE
MEZEATZBRICTIIEZEL TR VLOTEKL TS, HRoFEEE Yy MiE, @
NINTHEBOWEERZ TS, I[HHIZ T<EOS>) BANTI N DRI, X
33DL ) I E L THEOREL Y FiE[0,0,0) IKERELTWS, ZOXD
AJITH D Tl (5200 3 4H%0 T, Tt DA SN 2RO HEENE
Ey ME[1,0,0]12%D, 1HATH S Ty 2 AN LBRICIE, AiOHEEEE Y F
EEFEIL DS 2T, [1,0,1]Ick 5. £, LHPhLoKTZ2ERT |7
DANIND L, HBOFEEE Y FiZ[0,00] 1222 L) ITREL T3,

B, ST (BT Y P23 [1,1,1) Z28ATLE I HEAICO VT,
BN T 2R 7B TH o THHBEEE Y M [1,1,1] E LT 5 X9 L .
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AJIFRFNEFC B OFFENPHPL T 25 X ) ICFHMiICB§ 2Rk M2 T
B X7, Decoder DERIVIRAENR 7 bV h ICFFEDOHR R R T N7 bl %2 i X
HTCHEEEZMA T, FEOFREZ S DOFEMiz LT L L) IT5EY FTRELT
W5, &1310,0,0,0,1], Eix[0,0,0,1,0], Fki%[0,0,1,0,0], %1Z[0,1,0,0,0], HFriFid
[1,0,0,0,0] TH 5. F7z, [0,0,0,0,0] \ZMEEET

&t ° I E RUY
! ! ! l 1
—> > > > > -
[0,0,0,0,1] T [0,0,0,0,1] T [0,0,0,0,1] T [0,0,0,0,1] T [0,0,0,0,0] T
<EOS> &ith © | 53

X 3.4: ZEfiEEDEA

Encoder TAN I N7 2506 FHivFEZHL, ZOFHOFHFZENE v b
#ED. 34T, AR SFBZHPEIILZ L TPo T 5DT, BOZEHiFE
ey P25, BOFEPIHSII NS £ T, Decoder DFEIVIKEER Y bV h IC
BORMRMERT PV ERERE IS 5. —EZ2ORMOFEIERIND &,
DA D FREAVIRAE N 7 b VI IR O R 2 8 S 5. K3.4128 0T,
BFBOEED1OTHS N ERINTHEDT, MFEOFEEEL Yy Mk
WRFEOFIEREE Yy 2T 2. 220, RICHOBHOFEPERI T
LESGATHoTYH, ZEREL Y FIANRINOZBH OFFEIER I NS
£T, MFFEOFEREL Y MEDL R,

3.5 Z=HiFlIR

ANRINDZEH DOZFEUNDIHE I SN\ K 912, ZDZE[ & B 2 F{inZ
a3 Rnwk ) 2R Z N Z 72, Decoder THGEZ FHIT 28R, AJIFK
YNDZEH] & B7e 2 FBEEINEIINZ I I o 76, ZOHETIE R S ZNIED
HERDE WHGEZ RS L HICRE L 7. 7272 L, ANRINZFEH D006 v X
9 TR GRS (MR - RGO HEEY]) DA I N, HGEPHEIR IS ZREE O JiEEDS

14



BIXNZ I o G812, ZO0ZFELZRLS E VI XI5 AHIRBIZINZ TWwizn,
Z0UE, ANRIVIDMEFTEITH->TH, AFERIEG L L TIFEIE TN TV

LHRVRELDT, FEPEENTRINPENIINZE ) o TGHI3ZDE E
ZNEHWET SHICL K,

15



P4a4E KB

4.1 F=9tEvyMCDOWT

AREEETH AL, IR EE R £ DfEy 2 & B O PEAD
KA E T2 DD Web A P SHED7bDTH S, LANTDFEATIC
Zh

#F4.1: EEHOWEZDOF—F €y b

P S T
F—sg [ K | B | K | & |BE| B | @EEYAR
train | 31,509 | 9,019 | 7,302 | 5,375 | 4,481 | 425 | 4,907 23,150
test 3,500 1,153 | 848 546 553 48 353 6,575

BOIPD ) B, 2P 1ITHICZ > TR ZITEL, R - FE567T -
HERFEFIE2TRY BRwZDT, 77—y Oy TERETH 5.
£7, UWNRT X) %B7— 7 DADERT, AErhofjTthd->Th L,
b, THIZDT oS L) iz EEr—%&y MEL, TiFohk
W & R ER G 72,

EOF—F by MIOWTUTDOEL2 ITRT,

4.9 HEOF—F¥ v |k
& =] 7.4 & | B
1,292 | 1,629 | 1,034 | 1,176 | 232

S, UMD 520F 7N CEREZIT- .
Baseline attention seq2seq
Modell Baseline [ZEEEZEAL €TV
Model2 Baseline ICFffiFEEZEAL T TV
Model3 Baseline \ZfABGENE L FBEHIFRELZEAL 2TV

Model4 Baseline IZ5EN: & FHiZEE2EA L, FEGIRZMZ /€T

16



4.2 R -EE

O TIRERRR E BRI OWTURT, FEERR TR, MBEEOAMIZL 2
BETNMCE T 2MBOZE, FHiFEN L FHEHRIRZ MA FHTHETILVOH
NFRINDFEHICED & ) BB DDA T, hk, Kifkcix, LHLH
LoKbICHE ‘| ZANTHEHEIETVIDT, 2ETITHTH 2285 M,
7H, sHTHU oL vk ) A ELB) DAITERI R,

4.2.1 HBBEHOEEICLZIER
HIBEROAIC X 2FEHICOWT, UTOM4.1 1R,

3500

3000 |

2500 -

Frequency

1000 +

500 -

Comparing Mora

[N]

o

o

o
T

—

u

o

S
T

]

Baseline

Modell
Model2
Model3
Model4

15

Mora

20

25

4.1: 8D L (21F)

K 4.3 D Lok (PR 2E)

30

baseline | modell | model2 | model3 | model4
Sy 155 16.9 16.4 17.4 17.3
TEC | 2.55 1.46 4.42 1.35 3.71

35

X 41 EPE 2RI OO TOHBOBEZ R L TE D, 17T T LTI
FELWEHEETERINTVwAE W) ZLickhs, K41 #2H % E, Baseline ¥

17



Model2 IR % &, Modell % Model3, Modeld DHIELDSEEDS 17 T b % <
oTED, MEDHIEZ L7503, Lo G8I1ty, IELWaEDSH
NPTV EVIHERTL L, HBEERAEEINZ 72721 D Modell IR, il
DEMERHIR LN Z 5 41T % Model3, Modeld @, 17 I TOHEINZ L o
TWB A, EXRXZHEOHPHMOZERTHIRIC L > THROLNTLE-T
WEADPLREEEZILND,

1500 Cqmparlng Mora (fII"St)

Baseline
Modell
Model2
Model3
Model4

3000 |

2500

Frequency
[t 2]
w o
o o
o (=]

1000

500

10

Mora

4.2: HIKO Hoie (11

18



# 4.4 MBOERIIAE (1)

1% | baseline | modell | model2 | model3 | model4
0 0 0 13 1 4
1 0 0 14 0 0
2 185 0 10 0 0
3 753 9 563 0 14
4 246 0 1,554 10 5
5 2,302 3,490 1,108 3,053 2,962
6 15 0 181 162 96
7 0 2 53 228 395
8 0 0 5 44 25
9 0 0 0 2 0
10 0 0 0 1 0
% 45: KOV £ (1)

baseline | modell | model2 | model3 | model4
g | 4.35 5.00 4.28 5.21 5.26
TEC | 0.982 0.0126 | 0.872 0.401 0.522

19




3500

3000

2500

Frequency
o)
o
o
o

=
u
o
o

1000

500

Comparing Mora (second)

— Baseline
— Modell
Model2
=== Maodel3
- Model4
4 6 8 10 12
Mora

4.3: HIKO i (k)

20



7% 4.6: MBOERIHZER (H1)

B
1% | baseline | modell | model2 | model3 | model4
0 0 70 24 16 38
1 0 0 0 0 0
2 0 0 0 2 5
3 0 0 6 33 17
4 27 0 12 0 0
5 539 14 132 25 82
6 2,225 1 634 22 14
7 460 3,361 1,351 2,953 3,096
8 220 55 892 371 196
9 23 0 340 67 41
10 5 0 105 10 11
11 2 0 5 2 1
£ AT WDV L (hb)

baseline | modell | model2 | model3 | model4
P 6.12 6.87 7.22 7.06 6.94
| 0.650 0.994 1.61 0.637 0.874

21




Comparing Maora (third)

3500 T
— Baseline
— Modell
3000 Model2
— Model3
2500 ——  Model4

Frequency
(W)
[=]
[=]
o

=
un
o
(=]

1000

500

Mora

44: RO (T 1)

22



4.8 WD EE AR (FH)

B
1% | baseline | modell | model2 | model3 | model4
0 1 27 37 3 83
1 41 0 5 0 0
2 198 1 18 0 0
3 59 9 95 9 1
4 290 14 447 27 0
5 2,837 3,397 2,553 3,303 3,168
6 72 22 278 58 6
7 3 29 58 88 206
8 0 2 8 10 33
9 0 0 0 3 4
10 0 0 2 0 0
7 4.9: DOV L8 (T )

baseline | modell | model2 | model3 | model4
| 4.69 4.98 4.87 5.06 5.03
| 0.780 0.254 0.732 0.192 0.933

Ma2poMa4z/25 L, JHIRKROHPEOEE LRL & 9, HAEFEEZM
AT TNDIDIE L WIHECHITHETW 2 D3% \», THPIEL WK TH
L2HLEDK43 &, SHADPIELWHETH 5K 4.2, X4.4% HER% L, Baseline
 Model2 37 H1DEAG L D b 5 DL GDIBIEL Wi clihsns 2 e »
) TEDRTDSL, UL, XDEWT7L—XICBLWTIEEEZITXRS 2
FTERICHIEL WA 2> T L EH D, KDEVWIZL—XIcR 3L, Z0OH
IR Z DI K B3 6T EEZLND,

4.2.2 FHRMOEA L FFHIRICK BER

R OFMEE A L ZEHIIRIC X 255 ICHOVWT, ZRFNDEFIICOWVTIE
F{TA)Z > TUL M IZR L7z, DL T DIRFEITTHID471E Decoder 2> & ERRICH T &

23



N OFEE #E L T3, Fld Encoder TAN I N ANRINDOZfH iz L
TW3, REATIINOFEEFZ DML, oz L Twa, FlzIX, K451
BWT, ANWRINOZIZ TE) THEDICHLBHL 6T, HIRIOEL X TH,
Eo T LEoRPHaIZ1ITI S B, £72, AJIRA, HIRAIM G ICE T
ffins T, Fokfity, 2% ) ANRINOEL 2 H /125 TH KTE T35k
WiZ1HTH 5,

Baseline

autumn  summer  spring

True season

new year  winter

None

spring summer autumn winter new_year None
Predicted season

4.5: Baseline

24



4.6: Modell

25



Model2

: 623 [EEEE R
142 % 35 18 1 338
M 32 21 268 8 0 217
30 35 31 237 1 219
12 4 6 1 24 11
2 0 32

spring  summer au tumn winter new_year None

4.7: Model2

26



246 14 22

24 197 4
2 0 19
10 1

spring  summer au tumn winter new_year None

4.8: Model3

27



Modeld

418 0 O O

spring

1 0 428 0 O
8l 0 0 275 ©
H 0 0 0 323

new year  winter

O O O 0 27
22 20 3 32 1

spring summer autumn winter new_year None
Predicted season

MNone

4.9: Model4

4.5 R 4.6 LR 4 T~K 4.9 2 RT3 £, FEHIOFEEPCHIBZMZ 5 L.
ANZRINOZHDOZEZ BT 22 EDBHETHE 3005, —hT, Zfi
DFEEZMATOLZDICFFER R E VI HABEZ T35, L, HEDFE
WaEMZIGEERL L 91, BWECHIBZ M A 7-FTER S BEEDOIRIEE -
TLEIDoREEZONS, K48 EX49ZIKT 2L, K4.91ZATRIND
MRH - MEFHEOLAZIR T, ANRINE R F:{H2H 3N 5 H T L
ol —HTIOMOHIRE AN HT, LD HBOZBREEHRED, AR
TNCEHiPRFELZ G EN TV IDICHEbL LT, FENEGENRV LI LD
w2 7.

RBIC, EBRICZNZNDE T IV 6 IS i 0w T M ikic 548
# L 7.

28



FEHE HbDHIC

AfFE T, BFEERIEORICIED LT, MO FECTEOENE, ZHHi
DI %2 MRS AT = O RFNEWE F LIS 2 CHlskR L 7. o Ek2H
ALZHDIEL WEARCERINS 2 LD MERIN. £, EfioFEE2ni
72 HDS, ANRIIOZEE L FH U FH O ERI NPTV E W) T EBTD -5
72, oI, ZEEIRZMZ % &, ANRINOFEF PN OFH DZFFEIZ LR S
BRVEW) T EDHERI NS,

Lo LR E-> T s, 9, EioRMLHIR 22 THII L 72 W2
ZHOZERTLEELY, BOLEZOEHDAZH NI RVEHIICTE I E
EHERZ2S, B L WEHiznTHASIE L2 L3 TETHLARY, BHTHIX
5012, ERPICHNI L OEHIOFERH S FTHEZEIEL VI
DNEZ65NBH, ZOGARERINLgo LT, hh, FThowdnsric
ZEENEF 5T L E ) A[REEDRH 2. 2N T, RMGERHOJFURERTE T
WEEIFFVwEEZ, SHEOFERTII TOR» >/, RIC, DS
WCRETEEPHIRZ EA L 72 BOER 2 BEEOIESEE D, MEEED AL EA
L2 HRTIEL WIS TER I NI EDB P k>TLE->TWVAS
EVI) BRSBTS NS, 361, ShlFUneyligicBI L < b s 2 fi
LTy, ZRUi¥netInzid BT 2 5003k % > T upfEaices s
12O EEEFN T DT, BEEEETUINCUINTERIHIL 2 9 28T B
INBHZEZMFELZ2oTH S, LaL, UnetIngirag EFnnizuniia
bRZIFoNDT, [MorDUMAETETHEND 5, miZIC, SHIEERL
P D FEMIE, FEOATE L HIBOATOIZiT- 7. PryoBiEio BEiE K
B9 2 TR T, BIERO B ORI A v G L Cw 2 IFZE 038D L
ZF oz, L LAHZETIE, ROfEyld12icikx o, E@1d 28R E
T8 % LEZ, HROBECFZHET 2 £ v T EIF Lo, K,
BUWLibf) L 3B ELHEZ T CHESI NS D TId AR, HEEFEHNIC X -
THHEEINS, B TH 206013, JHAICENE LA TWLRw AR
HELOS W, B, SROTF =71y FMIFLEIEADIEANIC X > THER S 1
T3, FIZIFEADHST THRD Z ) 2P H 5, PEAICHEEL I ICHEAE
LT, e INim LA Z REERTH 6w, EE 623K D B
I THIDHELTH 5270 T34 EDFEHIHLIHETH 5.

29



A

XU DI, AFREZITHIICHD, BIREHE TH 2 HARS BN AHEEDONR
ABEIZITES BEHZHR L B3, IRINTEREL T LI LS T, &
BEFCTHBMITICTHES L IVELTARAYICH DB EHI T ELL, Ak
EEC, Hokfb ik BuitotnE L, ¥ F—LT7 KA
A% BP0 2 2 =7 — a VIFEREO PN %, Fiid iz, M
RICTE S TL 12X o IS 2 i e 2B 2, LRI OB ITZ AR K
NI A, WOBRICHENT T I o 7WFEOIIINS A, MICHHEED T L I1T0
POEHBL T, FLEOMERLETDKAN, To& iRl T T
FHBE 2 S 22— avDORANGEZZTLEIVELT, HOBEHTZ W
L7, RBIC, NEPELS TEPLRLH D LD, BOBIBELTLN
TWRKEIEHA7- L F T,

30



235 3Lk

1]

2]

[10]

Naoko Tosa, Hideo Obara, Michihiko Minoh. “Hitch haiku: An inter-
active supporting system for composing haiku poem.” .In Proceedings of
ICEC vo0l.5309, pp.209-216, 2008.

Xiaofeng Wu, Naoko Tosa, Ryohei Nakatsu. “New Hitch Haiku: An Inter-
active Renku Poem Composition Supporting Tool Applied for Sightseeing
Navigation System.” In ICEC, pp. 191-196, 2009.

Xianchao Wu, Momo Klyen, Kazushige Ito, Zhan Chen. “Haiku Generation
Using Deep Neural Networks”, 2017. 5 ag LB 2>

Kyunghyun Cho, Bart van Merrienboer, Caglar Gulcehre, Dzmitry Bah-
danau, Fethi Bougares, Holger Schwenk, Yoshua Bengio. “Learning Phrase
Representations using RNN Encoder-Decoder for Statistical Machine Trans-
lation.” In EMNLP 2014.

Lantao Yu,weinan Zhang, Jun Wang, Yong Yu. “SeqGAN: Sequence Gener-
ative Adversarial Nets with Policy Gradient.” In AAAT 2017.

Yoon Kim, Yacine Jernite, David SOntag, and Alexander M. Rush. “
Character-aware neural language models.” In AAAI 2016.

Y. Le Cun, B. Boser, J. S. Denker, D. Henderson, R. E. Howard, W.
Hubbard, and L. D. Jackel. “Handwritten Digit Recognition with a Back-
Propagation Network.”In Proceedings of NIPS, 1989.

I. J. Goodfellow, J. Pouget-Abadie, M. Mirza,B. Xu, D. Warde-Farley, S.
Ozair, A. C. Courville, and Y. Bengio. “enerative adversarial nets.” In Pro-
ceedings of NIPS, pp. 2672-2680, 2014.

Ilya Sutskever, Oriol Vinyals, Quoc V. Le. “Sequence to Sequence Learning
with Neural Networks.” In Proceedings of NIPS, pp. 3104-3112, 2014.

Dzmitry Bahdanau, Kyunghyun Cho, Yoshua Bengio. “Neural Machine
Translation by Jointly Learning to Align and Translate.” In Proceedings of
ICLR, 2015.

31



[11]

[12]

[15]

[16]

[17]

[18]

Minh-Thang Luong, Hieu Pham, Christopher D. Manning. “Effective Ap-
proaches to Attention-based Neural Machine Translation.” In Conference on
Empirical Methods in Natural Language Processing,2015.

S. Hochreiter and J. Schmidhuber. “Long short-term memory.” Neural Com-
putation, 1997.

Marjan Ghazvininejad, Xing Shi, Yejin Choi, Kevin Knight. “Generating
Topical Poetry.” In Proceedings of EMNLP, 2016.

J.Kao, D. Jurafsky. “A Computational Analysis of Style, Affect, and Imagery
in Contemporary Poetry” In NAACL Workshop on Computational Linguis-
tics for Literature, 2012.

Jing He, Ming Zhou, and Long Jiang. “Generating Chinese Classical Poems
with Statistical Machine Translation Models.” In Proceedings of the AAAIL
pp. 1650-1656, 2012.

Zhe Wang, Wei He, Hua Wu, Haiyang Wu, Wei Li, Haifeng Wang, Enhong
Chen. “Chinese Poetry Generation with Planning based Neural Network.”In
COLING, 2016.

Qixin Wang, Tianyi Luo, Dong Wang, and Chao Xing. “Chinese song iambics
generation with neural attention-based model.” arXiv:1604.0627/. 2016.

Xingxing Zhang, Mirella Lapata. “Chinese Poetry Generation with Recur-
rent Neural Networks.” In Proceedings of EMNLP, 2014.

32



(NS

ARG Z P DNEFE L L2 AR L 7. IEfROPERNE Tt | SEAR
WAy | KDH ) TH 5.
AR it b ROGAL K H
S A
Baseline #7540 | BEkED | KDOH
Modell EW% | KDOH XD | KDF
Model2 %3t | itz 0 | KO¥H
Model3 ZKD | & LTHEHD | KOH
Modeld 7-Z/7D | fithd 4 | KOH

EROEEE ik | BROAE | Ao

BUNCIE, FEEFHEZ G OPENTANLER L, Lo T, UTDOALR
SN IEMRDPERNZ 7w,

ANFRI 7427 =L HYH /DNE

= =2

Baseline flHE5 | DED | HH9%D
Modell £DZED | FIZb T | Lihwv
Model2 L b | 2Pl | HH A D
Model3 DD | FEDKKIKD | BT
Model4 #UHD | &% ETHY | THL &

ARRI R 8 v

33



=M K

Baseline £t ) @ | 22K L T | BTN
Modell 553 L% | AOFZ2 W5 | RTHiL
Model2 ZE D b | >0 LR | EZ

Model3 fiD» 5 | H\V:Z2DKFD | EDOHY
Modeld #KJED | ZN7Z T DOWD | ExE T D
ARFRY W %= & 4

3RS

Baseline % Tl | KOBHFD | &Kicst
Modell A®D | —ODHD | KDl

Model2 26 L b | #EE D | & L4
Model3 72 %126 | HIOFE | BOJH
Model4 fEUHD | HlOWE | BOE

ARRH Btz B A<

= A

Baseline TO0A% | XD I I2EY | WL
Modell HDHIC | KDFOHIZ | 2T 5
Model2 {25~ | NED WL | HYHA
Model3 kDRI | ICTZNZEND | EfEh 7%
Model4 {il%3E% | H%x D&Y | $4:<

34



	図 目 次
	第1章 はじめに
	1.1 背景
	1.2 本論文の構成

	第2章 計算機による俳句の自動生成
	2.1 俳句について
	2.2 先行研究
	2.2.1 ルールに基づいた俳句創作支援システム
	2.2.2 深層学習を使った俳句自動生成
	2.2.3 本研究と先行研究の違い


	第3章 提案手法
	3.1 本研究の基本となる技術の紹介
	3.1.1 系列変換モデル(sequence-to-sequence model; seq2seqモデル)
	3.1.2 注意機構(attention mecanism)

	3.2 モデルの基本構造
	3.2.1 Encoder部分
	3.2.2 Decoder部分

	3.3 拍数素性の導入
	3.4 季節素性の導入
	3.5 季節制限

	第4章 実験
	4.1 データセットについて
	4.2 結果・考察
	4.2.1 拍数素性の有無による結果
	4.2.2 季節素性の導入と季語制限による結果


	第5章 おわりに
	謝辞
	参考文献
	付録

