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Abstract

In Japanese, word segmentation is necessary when parsing sentences due to
the need for clear word boundaries. While many highly effective morphological
analyzers are available for Japanese, it can be challenging to accurately seg-
ment sentences written mostly in Hiragana, a more straightforward Japanese
writing system, as there are fewer clues to aid in the segmentation process. In
this study, we developed a word segmentation model for Hiragana sentences
using two versions of Bidirectional Encoder Representations from Transform-
ers (BERT): unigram and bigram BERT models. To create these models, we
employed Wikipedia data for pre-training and BCCWJ core data to fine-tune
the word segmentation task. In order to compare with the performances of
the two types of BERT models in word segmentation of Hiragana sentences,
we created a word segmentation model of Hiragana sentences using KyTea, a
toolkit developed for analyzing text, with a focus on languages requiring word
segmentation. We performed a 5-fold cross-validation on the Balanced Corpus
of Contemporary Written Japanese (BCCWJ) core data to assess the perfor-
mance of our unigram and bigram BERT-based word segmentation models.
The F values were 94.30% and 92.58% for the unigram and bigram BERT-
based word segmentation models whereas 89.66% for the Ky Tea word segmen-
tation model. Our experiments have also indicated that, for fine-tuning, it is
generally more effective to use a small amount in-domain of data that is con-
sistent with the test data rather than a large amount of diverse pseudo-data

from various domains.
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AVFa—=VI7HOT—2 LTHAL., XF biram OJRICEHLL 72 7 — 2 1% bigram
BERT D7 74 v Fa—=VI7HOT7—&2 LTHHT %, ¥ BCCWJDar77r—%&
DOHFEXY)D ZFH UHESE R —EAEE LT T 2790, DEINRALE D F
Z 1, ZhPHNDON TR 0 T28 77— REER L7z, FRLoREICED 40928 XD
BCCWI X X 3 RGO HHEE T — X %2,

BCCWI IZ & 3 FREXDHGES B HE T — 2% 5.3 1TR-7T,

# 5.3: BCCWJ I & 5 HRA X DHEFEDS P HEEET — X

JLT — X ZHKTz,

unigram f || 5 @ 2% F 1z,

bigram H || 2@ WA HE &k L, o *
RITT—X 101101

FEEDEIEIZ LD 40928 LD BCCWI I X 2 R Db EH E 7 — X 257,

5.4 Fr% KyTea BFEFEI AT LDT—H

ARG BEE T 2 0BT & %3 KyTea EFVDEREITS 7201, 2ETF—X 2 L
TBCCWI 0a7 7 =Rk RED T HHHET -2 2R L, KT —XDFHA
OED R URIEHRADATHR I N b HE T — X 2187,

A% KyTea BEEDEIS R 7 2MEBUHER L7z 7 — &6l % 5.4 1ITRT,

% 5.4: ‘Mt KyTea HEDEIS 27 2MEBICHEH L7 — &

77:7:\’_& 2‘753\5'57:0
pEr -5 | 20 # &S
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5.5 ¥{k% BERT DiE=

unigram BERT fFICHEWTHAH LGB OFREUX 300 TH 5, dBRITITPRA. A
. 777Xy b, BF, BROEBPEENTWVWS, F/2. bigram BERT fEIC
BOWTHH UGB OREUX 80956 TH %, sEmIIE ARG, FiRf. 77 7Ry b,
7, BROLEOIED 2 BEOMAGHLEDIEETh TV, Tz, BROILE I
[CLS] % [SEP] 0D & A& Eh T3,



23

565

AR

il

\\[T1|

VERL L 7= 2 FESE D K4 BERT HEEDE|S X7 228 3 FIRG XD HEESE| D F {H
M7 74V Fa—=VI/ROTFT—XE T —XROBBEICIDED IS ICENTZ200%

WEET 3272012 2 ODEEE1T - 7=,

6.1 EBR1:BCCWIICKB T 7AM>Fa—VIDEER

COEBRTIE, EMR ARG DHEDENERO 7 — 2 ZHH LT, 2 #HoD BERT
ENE S 27 LD F % VA% KyTea HFEDEIS 257 4D F EY T 2,

%3, F#% BERT HEEDEIS X7 A ZMEK T % 72 DI E & 72 5 ¥4 BERT %
ERL S 2 FIEIC O W TR %, #1912 300 5 XD Wikipedia 12 & 2 HriFEH T — &
ZFIFA LT 2 EEDFERSG BERT Z1EK T %, 300 /5 XD Wikipedia & & % HHai4 H
7 —&121& bigram D7 — & & unigram O 7 — 2 D 2 FEHDFIE T 5 DT, unigram
BERT HEEDEIS R T 2 2F T % 7 OHEFIEE 7 — &2 & LT 300 7 XD unigram H
@ Wikipedia 12 X 2 Fai#EHH 7 — X ZHH L. bigram BERT HiESEI> X7 4 %4F
KT 27D DHEAIFE T -2 LT 300 XD bigram H D Wikipedia 12 & % Hai¥H
H7—=2%z2RH L%z, 202 0DHFEET—&2ZHWT 2 BEOFR%4 BERT ZEMK
211272

R4 BERT HEEREIS R 7 22BN T 5729012, FRR TIERL L 72 2 B DR
# BERT Zh24Uucxt LT BCCWI IZ & 2 B RGE XD HFES b EEF— X EHWT
774 YF 2a—=7%1T o7z, unigram HDFR4 BERT 1Zxf L Tl unigram D
BCCWIJ IZ X 2 FRAXDHGES B HE 7 — X 2FH L. bigram FH D ¥4 BERT

I

w

|
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X L Ci& bigram D BCCWI IZ X 2 B REAXDHEBES»HEZT—XZHMA L 72,
unigra A, bigram FHICEADHL LT, 774 v Fa—=vIZFH L BCCWI 12 & %F
RAGXDHER P HEEE T — X DT — ZEUZ 24556 X TH %, BCOCWJ I & 3 FE R4 X
DHFENPHEE T — X D7 — ZEEKIZ 40928 XIFEL TV 325 5 D EIERE %17
SDTI 7 AV Fa—=VZWHEAT 2T —2BEL2KD 5 7D 3 TH 5 24556 L&
RoTW53, 7z, 40928 XD BCCWI I X 2 FRAXDHFEG P HEEEZT— XD, 5
TDLDTF—REBFEHT—XIFHL, DD 57D 1 DOF—XBT A7 —XITH|
HEhTwd, 2%h, 2RO S5 ND3DTF—EB T 74V F2a—=V7HTR—TH
D, 2D 575D 1 DT —EXPBGEEHT—XTHDH, 2ED 575D 1DOTFT—EHBT A A
F—RE LTHHAZNTOVS, TO7 74 YFa—=r 22k b 2 EEDFERE BERT
GRS 2T DR L T2,
ZOFEREAFUL L 72 K% K 6.1 12T,

unigram BERT bigram BERT T{R&KyTea
300754 OWikipedia® 30075# OWikipedia® BCCWJD
7 THNEE F— 5 TENEE F—5TEE
BCCWJD BCCWJD
7 —#% T fine tuning 7 —#% T fine tuning

l BCCWJDF—4% I

BCCWJD SHEIRREREIC
TANT—4 T FIEEhTW3

X 6.1: EEi1:BCCWIJICkB 754 v Fa—=v T DEE

RIZ, AREEBRICBE VT BERT OFHRIFECHEHALEZRTIX—&ZE2R6.112, 774>
Fa—= VI THEHLEARNT X =2 %K 6.2 ITRT,
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#£6.1: B 1:BCCWI I EB 774V Fa—=V 7T OEBRICBITBHRFEED RS
A —&

LAY -8 12
FRAE Dot || 120
2T v T 1000000
R le-4
Ny FH A X 8

#£6.2: 7740 Fa—= BT BERTRA—XK

Z OV 12
FER le-5
IRy 78 || 50

6.2 RBER2: Wikipedia lIc&kB 771 Fa—=>J DR

ZDFEBRTIZ, LT — X TH % Wikipedia O HFESEITH#REZ KBICHMA LA, 32
DHGENE|IS 2T 4D F lE KT %,

300 i X Wikipedia 12 & % Hai# 8 H 7 — & 2 FIH L CTFERSE BERT ZER L.
77 A4Fa—=VFDFT =& LT100 JF XD Wikipedia & & 2 ARG XD HFET DB
BEF—XENH LU CHENEIS AT LD T 74 ¥ Fa—=V P ®[ToTz, B, HRiE
BHOTF =2 774y Fa—=v7HOT—XDEHIIL WV, —/5T, FEBR 1B
LHMIFE T — R FER 2 1B 2 HAFEE T - X EFA—Db0EFALTWS, i,
unigram BERT HFESE]S 27 48 X U bigram BERT HFESHEI > X 7 2ZHH L7z
100 7X@ Wikipedia 12 & 2 FARB L OHGETHHHEE T -2 2HMA L. P KyTea
BZENES 27 ARMER L, FHE L7z, 7 b7 —&I21Z 40 H XD Wikipedia O 7 — &
& 40928 XD BCCWI IZ & 2 HREXDHFED b HE T — 22 22 MH L. 7
2 b 7= ZIZHIH L7z Wikipedia @7 — & i&. BERT OFRiFHBEIL 7 74 ¥ F 2 —
=V THOYE TR BRI BRNT - X TH D, ZOEBFRZAHILIZKZX 6.2 12
NS

FEE 2 12BWVWT BERT OFRIFHETHEALEARFIA-ZBLU T 74 v Fa—=v D
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unigram BERT bigram BERT F{R&KyTea
30075 4 DWikipedia® 30054 DWikipedia® 100754 DWikipedia
T—49 CHEiIFE T—45 CHRiIFE DTF—5 TEE
10075+ DWikipedia® 10075+ DWikipedia
7 —# T fine tuning D7 —4 T fine tuning

Wikipedia® BCCWJD

TANTF—% T TANT—% T

X 6.2: B 2 : Wikipedia IC& 2 7 7 4 ¥ F 2 —=> 7 DEE

T LT X =235 5 b epoch BLSMNIFEER 1 THIA LRI X=X L FA—T
BB, EEi212BT 5 epoch BiZ 24 ¥ L7z, B, EBi 2 Wikipedia Ik 27 7 4 ~
Fa—=V 7 OEBRIIBWTIER IS 2 BEOFRS BERT B XU 2 MEO KA
BERT HEEDEHIS 27 413, EBR1:BCCWI Ik 3774 v F 2 —=v 7T OEBTHE
RS 7z 2 IO % BERT B XU 2 O P4 BERT HEEDEIS X T 4 L I3E
BHELDTH? ZLICHEINIW,

6.3 FHMEFE

unigram BERT HFE7E|> 2 7 4 ¥ bigram BERT HFESE|S X7 21X LT, 72X
FF—XBANELTHEZ 2L FH20DY AT 8132 7TF—22H 53, Hhah
TR ZO—BEHEEREER UCHHEi L, ERICHESE L LT—BLEZbDE#HERL
LCRHi3 2, X511, XHICEENZBEREON, £ AT ADBELHNTEen
TELHEBEAHOHEZHERE LTIHMEL., BEER BHEOHFMM %2 FHEE LT
A3 %

BIZIZT AP T =X LT & x50V EWHINETHEHA, HEXYIDIX
(2 x5/13/2LWV]) THZ0DT, EfE7—&13 110011000 TH b, ZDTAFT—X&



%6 SR 27

BEVATLDANE LTHEZ RO 27 20128 11011101 THho/ze T35, Th
WS RATLDTRAMNTFT—ROHGEXYIDZ TZx/5/13/20/v) LHERBELLEILZE
KL TW3, ZOK, ERZIERT—ReMNT—20 02 1 0—%EE2BRIUIRWV
DTIEMRIT T1.43% LT85, FRIEMT—XICEENLHERII 3> (x5 NEy
(2] ©032) THH, AT ADELL BEITELHERI 1> (NI oFmo
A) ThH2IZehbMERIE33.33% t75b, ILIKVATLAPHAO LT —RIE&EN
SHGFEBIES D (TZxy M5 N&) T2y vy 0 52) THH, ZOHFTIEL K 77
TETWAHE 12 (NE OERDA) TH2Z e HEEHEIZ20% %%, ZLTF
EIXEAED 33.33% L HEED 20% O LD T 25% L5,

FAR % KyTea HAEDEIS 27 202 U TG DA TR S - XX F T — &2 % AT
YL TCHZ 2 ETNUVHHEET 2 BENENERS M E N5, 1] E 0 BEESHIER
0 LHEEDEIOEEEE T1) 1. 2hllEz 10 &5, 2L TTPHfERLTBWL
Te NN UCIERR, EaR, BEE, FHEZHET 5,
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7.1 FEER1:BCWJICEKD 774 >Fa—=—>IDEER
mR

EEE 1 BCCWI kB 77540 Fa—=Y P DEBRICBIIAEIATAIIINT S5
NEZZRED IR, HER, HHE, FlAzFedl-Rrzhrzh, £7.1. £7.2
£ 7.3, RT4ITRT,

F7.1: EE1 BCCWI LR 7754 v Fa—=V TOEBICBITAEY AT LDIER

%
unigram BERT bigram BERT Pt KyTea
HEERNEIS AT o | BEEREIC AT o | HEEDHEIS AT 4
1/5 97.43 96.64 97.07
2/5 97.61 96.93 97.21
3/5 98.19 97.16 96.68
4/5 97.50 96.77 91.13
5/5 97.97 97.38 97.06
g 97.74 96.98 95.83

Rz, EEB1:BCCWI L3774 v Fa—=oV ZDEBRICBIIAEY AT LT
5 DEIRZEMEICBIT B IEER, HER, HHXER, FHEOEHOAZELEZEEZRTS
WS BUR, EER1LICEL TUXFIDAZR LR 7.5 2R LEHESHmBEITD



TR TR

F£792 EE1 . BCCWIICEBR 774V F a—=V v ZOEBICBIZY R T LADHEER

unigram BERT bigram BERT Pt KyTea

BEEDEIS 27 o | BEEDEIS AT 4 | BEESEIS 2T 4
1/5 93.44 91.64 92.15
2/5 93.79 92.05 92.73
3/5 95.57 93.19 91.98
4/5 94.00 92.36 85.48
5/5 94.99 93.56 92.30
P 94.36 92.56 90.93

73 EE1 BCCWIICEA 7754 v Fa—=V ZOEBRICBITIAEY AT LDFEB

7 7.5 75, unigram BERT H
L. F 2% 4.64 point (. L LTW53 Z 239555, %7 bigram BERT H
7 LF RS KyTea HEEREIS X 7 A L B LT F {E25 2.92 point [M] ELTW5, &
512 unigram BERT HiGE7#|> 2 7 413 bigram BERT HEESEIC 2724 kD b F{E

M 1.72 point EB\W\WZ b b,

oo /)5

unigram BERT bigram BERT Fk$ KyTea

HEENEIS R 7 o | BEEDEIS 2T o | HEESEIS 2T L
1/5 93.42 91.68 92.03
2/5 93.75 92.27 92.64
3/5 95.38 92.99 92.04
4/5 93.93 92.46 79.22
5/5 94.72 93.57 92.30
P 94.24 92.60 88.56

=5 /N

1> %5 AT KyTea HFE5EIS 27 4 ¥ 1

ESiWAN
ngﬂ%?
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£T74: FEB1:BCCWIICEB 774V Fa—=V ZOEBIZBITAEI AT LD F E

unigram BERT bigram BERT Pt KyTea

BEEDEIS 27 o | BEEDEIS AT 4 | BEESEIS 2T 4
1/5 93.43 91.66 92.09
2/5 93.77 92.16 92.64
3/5 95.47 93.09 92.04
4/5 93.96 92.41 79.22
5/5 94.85 93.57 92.30
P 94.30 92.58 89.66

F75 EER1ICBIFL2ES AT LDOHEE

unigram BERT bigram BERT Pt KyTea
HEENEIS AT 4 | HEENEIC AT 4 | HEEREIS T A
IR 97.74 96.98 95.83
RS 94.36 92.56 90.93
EBR S 94.24 92.60 88.56
F {# 94.30 92.58 89.66

7.2 KRER2: Wikipedia IC&Ld 771 Fa—=Z>JDRER
R

FR 2 ¢ Wikipedia iC k27 74 ¥ F 2 —=V T OFEBORERE L 7.6 1ITR-T,

#£ 7.6 2»5 unigram BERT HEESHIS X7 213, Bkt KyTea HEEREIS X T4k
teEg L. Wikipedia # 7 X b 7 —& & L7235 EE F {ED 5.69point [M L, BCCWJ O
A7 T =R T AT =2 LTHH LGS FED 4.59point A ELTWE Z &3
Db, %7z bigram BERT BEEDE|I S X 7 21, PR KyTea HEEREI S X T Lk
e L. Wikipedia 27 X b 7—& & L7285 1& F {H2 4.99point [ L, BCCWI %
TAPTF—&RE UTHHLZGEIIEF ED 3.77point Al ELTWS Z e 30 h 5, &
512, unigram BERT HE7E > 2 7 4103 bigram BERT HEEDHEIS X 74 XD EWV

FlEX 72 o7z, FAEDZX, Wikipedia 7 X b7 —& & L725&1% 0.70point TH D,
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72 7.6: EBE 2 Wikipedia IC& 27 74 ¥ F 2 —=V ZORBRIIBIT 2K AT L DFE

®
7 A b7 — &% Wikipedia 1 L2355

unigram BERT bigram BERT Pt KyTea

HEENEIS AT o | HEEDEIC AT 4 | HEEDEHIS R T 4
IEfiER 99.32 99.08 97.17
HER 98.14 97.41 92.83
EisRS 97.83 97.15 91.76
F {# 97.98 97.28 92.29

F A FF—&% BCCWI I L7 5A

unigram BERT bigram BERT Pt KyTea

BZEDEIS X7 4 | BEESEIS AT L | HEESEIY R T A
IE iR 95.65 95.36 93.96
WER 90.85 89.94 86.68
% 86.67 85.93 81.72
F {# 88.71 87.89 84.12

BCCWJ 27 R 7 —& & L75E1F 0.82point TH o 7z,
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58 &

25

il

81 EER1:BCWIJICKB T 7AM>Fa—VIJDRERIC
MY BEE

FER1:BCCWIIC&LB 774 v Fa—=V7D%EE (K7.5) LD, fE L7 unigram
BERT HiGEE|I> 27 48 & O bigram BERT HFEDEIS 27 4D F fHIZHICR—2 5
4 > 7554 KeyTea HEEDEIS 27 40 FE% LAl 5 72, R ERE KeyTea O
F fEIZXT 3 % unigram BERT HFEDE|S 27 4D F HD X 4.64point TH D, FRt
KeyTea @ F fEHIZX} S % bigram BERT HEENEIS A7 4D FHDZETH % 2.92point
0B 159 fEoRERMA EE2RZLTW5,

TER L 72 2 FERE D V4 BERT BEEN IS 2 7 A TH % unigram BERT HEE7#E|>
A7 ¥ bigram BERT HREDEIS AT 23T 7 AV Fa—=V RO T—&2E L
TBCCW] a7 7 =207 —=2%ZFHL T3, ZOEIIN 4 TTHTHD, ZHUIFR
% KeyTea HGEREIY 27 LB BET B0 EF—2 e [W—THb, —5T 2 EED
k% BERT HEEGEIS X7 2 DFEE D FAR$H KeyTea HEEDEI S X 7 L DFEE%Z I
Mo 7 ZHE e LT 2 MO PR BERT HEEDEIS 2 7 LIEHIFEEVIFEL TV
e BITFoN5, ZOHEFEEICIE 100 H XD Wikipedia @7 — 2 BF|HX N TE
b, i KeyTea HEEDEIDMEITIZZ D & 5 BRERTEE 7 — ZBRBERNZ D5,
Z OHFEHFE DFAED 2 V% KeyTea HEETEIS 27 L DR %2 MO % BERT
HEESEIS 27 LAOKEE LRl > 12 HRD 1 O TH B e EZ b5,
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\g}

HEE &

8.2 BR2: Wikipedia lc&kB 771 Fa—=>JDEE
IS 3ER

FER 2 Wikipedia 12X 2 7 7 A4 Y Fa—=V 7 DFER (R£76) b, fERL
unigram BERT HFE5E|S X 7 48 X Of bigram BERT HGEZEIS X7 4D F EHIZHIZ
N—=2F54 i3 ¥R KeyTea BB EIS A7 LD F iz LA o7, ZHUE7T A B
7 — &% Wikipedia IZ L7258 TH > Td, BCCWI IKLAGETHFRBETH 7z, X
BT, RT76 EDTRAF—%% BCCWI IZLHA LD B Wikipedia & L7235E D
DS AT LADOFERDE L L TOWBHENTHN D, ZHUTER 2 ITBVWTEET L IER
T BB T — &% Wikipedia IZ L2 D ERKTH 2 EEZHN5, S HII. unigram
BERT Hi3E5#|> X7 4 & bigram BERT HEEHEIS 27 2L TIEER 2 1I2EWT
T77 A4 Fa—=V T 2{ToBEDOT—&% Wikipedia THo7Z e NPHT AT —X&
% Wikipedia 12 L 7B B E ICHEDEINTETWEELTH, S,

8.3 NFHEDEICEBLIGEMEREER

KB 1 L FEB 2 OERICBWT, 2 BEO G BERT HiESEIS X740 F fi%
b3 % ¥, unigram BERT HFEDEIS X7 2D FENE D BWERTH 5 Z L 2
P T& %, bigram D /753 unigram & D EMEDNZ < 25720, F 4 bigram BERT
HEEDEIS AT LD J7H5, unigram BERT HEESEIS X7 4% EEZ Z 2 FHEL T
Teh FERIZFETH o7 ZOHEE LTR, EFVORESITHOL TRBREITR 2%
BT —RDENEZ SN D, RFFRICHBWTHA L7 Fk# BERT OFEEE13 unigram
BERT ERK Tl 300 TH D, bigram BERT fERTIZ 80956 TH -7z, D F hiEmEC
K270 fEDENTET b0 TDTF. ETNMIKEL R D720, BERFE T -2 %L
BRBLEZOND, &AM, 2HED k% BERT HeEDEIS X7 LI2BIT 2 FHAF
BTHHLET 23 H 568 300 iXTHol, DED. ETFTNLDRE ZITHER
FE T — K2 EITH LT bigram BERT IZId+70 74587 — X TldRb o A[REMDLH D |
Z7 unigram BERT BEESE|> 27 4D F {EA bigram BERT @ F {f% L[] - /-5
KThdrEZHNS,

RIS KRR D D5 Z L ITEH L, HA1Z, FBR1 DT AT =X 6l 5FEDY
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FRERWETF—ZEFHAL, AT L0 EHERH Lz, EB1DTANF—
K HHUD BR T2 o e SCFRIE. PR - it - Al - Wi s RE - FIZEHTH 5,
FEBR1 DT AT —=ZOEIH LT LA OXLFEL & T 5 FFHEE 3, REd
DADXLFFETHEREINT X EET AT LI AN L, §Hli Lz, RBMEBRICE T 3%
AT LITHT B 5 DEIREMEDIERER, HER, BEHER FEZ DRz ZNE
i, K81, £82, K83, £84IIRT,

F81: EEi1:BCCWIICEBR 774> Fa—=VZDEBRBIBOVWTTANTF =205
FLEFONFHEERDBRWSEICBIT 282 AT L DIERER

unigram BERT bigram BERT Fk$ KyTea

HEENEIS 2T o | HEEDEIS AT 4 | BEEDEIS 2T 4
1/5 97.77 97.11 97.4748
2/5 98.04 97.44 97.69
3/5 98.39 97.51 97.4721
4/5 97.99 97.40 92.22
5/5 98.12 97.59 97.41
g 98.06 97.41 96.45

%82 EE1:BCCWIIWZEB 774V F a—oV P DEBIIBWTTRANTF—&05
FEEFEONTFHEEID ROWIGEEICBIT 28 AT LADHEAER

unigram BERT bigram BERT P KyTea

HEEDEIS AT L | HEEREIS AT 4 | HEEDEIC AT 4
1/5 94.21 92.63 93.07
2/5 94.82 93.25 93.88
3/5 95.85 93.53 93.74
4/5 95.07 93.55 86.94
5/5 95.24 93.94 93.11
g 95.04 93.38 92.15

RICABMFEFRICB VT, B HER BHER FHEHOVPIOAZRLRER
851K, MR, BINFEEICET 2 ERICOVWTIER 8.5 2B ML 2 oamib 217 5
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#83: EE 1 :BCCWI IR T7 74V Fa—=V T DEBIZBOWTTRA N =205
AEEHEOXYFEEIRD WG EICBII 28 AT LAOHER

unigram BERT bigram BERT Pt KyTea

BZEDEIC AT & | HEEDEIS R 7 4 | HEEREIS AT 4
1/5 94.23 92.79 92.69
2/5 94.63 93.24 93.51
3/5 95.73 93.57 93.46
4/5 94.95 93.64 76.44
5/5 95.13 94.02 92.93
T 94.93 93.44 89.81

#84: EEi1 BCCWI LB T7 74V Fa—=V T DEBIZBOVTTRA N =205
ACEHFEOXYFEERD WG E B8 AT LD F

unigram BERT bigram BERT Pt KyTea

HEEDEIS AT L | HEEDEIS AT 4 | BEEDEIS X T 4
1/5 94.22 92.71 92.88
2/5 94.72 93.24 93.70
3/5 95.79 93.57 93.60
4/5 95.01 93.64 81.35
5/5 95.18 94.02 93.02
T 94.99 93.44 90.91

K85 XD FMEFIRT 2 Z ik D 2K FEAM ELTWS Z 2 A HERT &
%o FHZ, unigram BERT HFESE|S X7 4 & bigram BERT HEESEIS X7 2128
% FAEDZX 1.55point TH b, R 7.5 1XBIT S 2 ODHERES R T LD F HDEH
172 THolkl b, TAM T —=RIZBI2XFEEZHIES 2 Z & T F EDZEDH
FoTWBIZ e bh %,
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#£85: EE1IICBVWTTRA M T —Z2 6B 2RV EDRS AT ADFER

unigram BERT bigram BERT Pt KyTea
HEEREIS AT 4 | HEBREIC AT 4 | HEEREIS 2T 4
IE R 98.06 97.41 96.45
AR 95.04 93.38 92.15
R 94.93 93.50 89.81
F f# 94.99 93.44 90.91
8.4 ZIFER

RTH5LRT6 LD, FEi1 2EE 2 TZRAZIUERL 72 2 DDOFi# BERT HEES)
P27 L0 FAHIZ, PH KyTea HEETEIS X7 4D FHELD B EW I & 25HERT
X2, 2R LD, unigram BERT HFEDEIS X 7 2 & bigram BERT HEEnEI> X 7
LDENTH S VR B,

iz, FEBr1 v ERH 2 OEREE T 2, BOCCWI 27 2 b7 — X2 L 7= FEEfS R [F
+ (75 K760 BCCW] D#ER) ZHEET 2 &, ER1I1CBT 5 2 EO PR
BERT HEEREIS A7 LD FHEHOTBEWV. THE, EFRIDI 74 v Fa—=v 70
FT—REFT AT =& 2R BCCW] TH 323, B 2 Tl& Wikipeda ® 7 — X % fll
HLTW279THiEZON5, Fiic, BCCWJ] TIXIEMRFiA & HEEDEH DX Y]
h DFEHRZ AL TW35, Wikipedia 1387 — 2w 212, Wikpiedia 7 — X DHIZ
BCCWJ &b VW EZHN 3, Fii1 THMLZ BCCWI 13 4.5 FtETH 2 DI
xf LT Bk 2 THIF L7z Wikipedia D7 —&1& 100 FXTH2 e 2EZ L, 774
VF a2V T RBIBGRUT-ZOETZHEPLTH, TAMT =X R FX 4 VODIE
W72 7 — 2 I IR D3 B,

—77C. K&E®D Wikipedia DFEM T — 2 % 5 2 7B, [F Wikipedia D7 2 k 7 — X
X3 B IEfFHEIE 99% B2 2 (KT7.6), TDRd, TAMTFT—XLFAUL KXAL VT, %
BOEOTA TR BENDOD 2 HESHDOBEREDOREDOT X ZHMHL T 7
AV F 2=V ULIEGEIIE. 72 ) BEESEIOFHBENE B2 Z 235D 5.

Rz, ARFZETHIA L7z BERT fER A O FRi2EE O 7 — X 8 300 HHHTH % 5,
COREHEPT I T, k4 BERT HEEDEIS X7 40 F E2 A ET % A[REMED &
%, ZORIEALTIISHROBELEZ TV 5,
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AR TIE, FRASOTRHE L T#E L7z 2 BEHO BERT 2 FIH L /2 CHEESEl >
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MAZEORMETH 2RTFXA. IMMBIZEF Y ITA4 R F 774 TOEIZEL
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A 7OJ3L4

%3, Wikipedia ®7 — & % MeCab ZHIH L T MeCab i JERICEHT 5 v
L% A1 LTUMNIRT,

Y —Za—F A.1l: Wikipedia ® 7 — % % MeCab ZFIH L T MeCab D Hi 1B I £
57077 L

1

2

3

4

10

11

12

13

14

15

16

17

18

19

import sys

import MeCab

inputData = open("wikiData_NoBrackets.txt", "r")

outputData = open("WikiToMecabCorpas_NoBrankets.txt", "w+")
mecab = MeCab.Tagger(’-d unidic-cwj-2.3.0/7)
limitCount = O
for line in inputData:
mecablist = mecab.parse(line)

outputData.write(mecablist)

limitCount += 1

if limitCount >= 10000: break

inputData.close()

outputData.close()
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Rz, FHRFECTHHT 228 T — X BB T5 7027 0% A2 MU A3 L THL
TR T,

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Y—2a—F A2 HRIEEHTHHET 2B 7T — X2 fT 5 70 s J A

from pykakasi import kakasi

inputFile = open("WikiToMecabCorpas_NoBrankets.txt", "r")
output_all_File = open("intermediate.txt", "w+")
output_string File = open("bigram_input.txt", "w+")

output_tag_File = open("bigram_input_tag.txt", "w+")

kakasi = kakasi()
kakasi.setMode(’K’, ’H’)

conv = kakasi.getConverter ()

count = O

countOfRaw = 0
countOfLine = 0O
countOfEQS = O

countOfBrank = 0

onelLineStr = ""

onelLineTag = ""

maxLine = 3000000

for line in inputFile:

count += 1

if countOfLine >= maxLine: break
if line == "":

countOfBrank += 1

continue

if line == "EOS\n":
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31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

countOfEQS += 1

continue

countOfRaw += 1

split = line.split(’\t’)
pronunciationArray = split[1].split(’,’)
pronunce = pronunciationArray[0]

readingHiragana = split[0]

# |& ipadic9, (& bcc7

if (len(pronunciationArray) >= 9) and pronunce !

# | ipadic7, & bccb

readingHiragana = conv.do(pronunciationArray[7])

# print(pronunce, readingHiragana)

if readingHiragana == ", ":
onelLineStr += readingHiragana
output_all_File.write(oneLineStr)
output_all_File.write("\n")
output_string File.write(oneLineStr)
output_string File.write("\n\n")
oneLineTag += "1\n\n"
output_all_File.write(oneLineTag)
output_tag_File.write(oneLineTag)
onelLineStr = ""
onelLineTag = ""

countOfLine += 1

if countO0fLine % 5000 == 0: print(countOfLine, ’completed

?)

continue

strArray = list(readingHiragana)
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64 for tmp in range(len(strArray)):
65 if tmp ==

66 oneLineStr += strArray[tmp]
67 onelLineTag += "1"

68 else:

69 oneLineStr += strArray[tmp]
70 onelLineTag += "0"

71

72

73 print (count)

74 print (count0fRaw)

75 print (countOfLine)

76 print (count0fEQ0S)

77 inputFile.close()

78 output_all_File.close()

79 output_string File.close()

80 output_tag_File.close()

V—2Z2a—F A3: HRFEETHHIT2EE T —XE2ERT 2 07 A

1 inputFile = open("bigram_input.txt", "r")

2 outputFile = open("bigram_output.txt", "w+")

4 CLS = ’[CLS],’ # ME&
5 SEP = ’_[SEP]’ # Mk

7 lineCount = O

9 print("start bigram tokenizer")

10 for line in inputFile:

11 lineCount += 1

12 if lineCount % 5000 == 0: print(lineCount, ’completed’)
13 if line == ’\n’:

14 outputFile.write(line)

15 continue
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16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

CLS
-1 # Z2FTTVWADTCLSHSHRDHB-1

for string in line:

newLine

counter

if string == ’\n’:
newLine = newLine[:-2]
continue

counter += 1

if counter ==
newlLine += string
continue

newlLine += string + ’’ + string

newlLine += SEP
newLine += ’\n’

outputFile.write(newLine)

inputFile.close()

outputFile.close()

36 print("finish bigram tokenizer")

K2, 774 Fa—=r 7 THHTEET— &, BGEHT — &, KU, Fr#
BERT HiFE7 &> 2 7 2D Wikipedia HOFHli 7 — X 2/l T2 7n 7o 0% A4 L
T RITRT,

Y—RaA—=F Ad: 774V Fa2a—=V I THHTHEE T — &, BEEHT — %, MO
‘Fk# BERT BEEDEIS X 7 L OFHIlH 7 — X Z{ET 2 70 77 4

1

2

3

4

from pykakasi import kakasi

inputFile = open("WikiToMecabCorpas_NoBrankets.txt", "r")

output_all_File = open("fine_tuneing.txt", "w+")

output_val_file = open(’tf_val.txt’, ’w+’)

output_test_file = open(’tf_test.txt’, ’w+’)
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

kakasi = kakasi()
kakasi.setMode (’K’>, ’H’)

conv = kakasi.getConverter ()

count = 0

countOfRaw = 0
countOfLine = 0
countOfEQS = O

countOfBrank = 0

onelLineStr = ""

oneLineTag

ftMaxLine 1000000
valMaxLine = 600000

testMaxLine = 200000

ignoreLine = 10000000

# MARK: - FT

for line in inputFile:
# print(line)
count += 1

if ignoreline >= count:

if count % 500000 == 0: print(count, ’ignore’)

continue

if countOfLine >= ftMaxLine: break
if line == "":
countOfBrank += 1

continue
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42 if line == "EOS\n":

43 countOfEQS += 1

44 continue

45

46 countOfRaw += 1

47

48 split = line.split(’\t’)

49 pronunciationArray = split[1].split(’,’)
50 pronunce = pronunciationArray[0]

51 readingHiragana = split[0]

52

53 # (& ipadic9, & bec7

54 if (len(pronunciationArray) >= 9) and pronunce != "§E85":
55 # | ipadic7, & bccb

56 readingHiragana = conv.do(pronunciationArray([7])
57

58 # print(pronunce, readingHiragana)

59

60 if readingHiragana == ", ":

61 onelLineStr += readingHiragana

62 newlLine = ""

63 isFirest = True

64 for string in onelLineStr:

65 if isFirest:

66 newLine += string

67 isFirest = False

68 continue

69 newLine += string + ’’ + string
70 newLine = newLine[:-2]

71 output_all_File.write(newLine)

72 output_all_File.write("\n")

73 oneLineTag += "\n"

74 output_all_File.write(oneLineTag)

75 oneLineStr = ""
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76

7

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

oneLineTag = ""

countOfLine += 1

if countOfLine % 5000 == 0: print(countOfLine, ’completed

?)

continue

strArray = list(readingHiragana)
for tmp in range(len(strArray)):
if tmp ==
oneLineStr += strArray[tmp]
onelLineTag += "1"
else:
oneLineStr += strArray[tmp]

onelLineTag += "0"

print (count)

print (count0fRaw)
print (count0fLine)
print (count0fEQS)

output_all_File.close()

count = O

countOfRaw = 0O
countOfLine = 0
count0OfEQOS = 0

count0OfBrank = 0

onelLineStr = ""

oneLineTag = ""

# MARK: - val
for line in inputFile:

# print(line)
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109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

count += 1
if ignorelLine + ftMaxLine >= count:
if count % 500000 == 0: print(count, ’ignore’)

continue

if countOfLine >= valMaxLine: break
if line == "":

countOfBrank += 1

continue
if line == "EOS\n":

countOfEQS += 1

continue

countOfRaw += 1

split = line.split(’\t’)
pronunciationArray = split[1].split(’,’)
pronunce = pronunciationArray[0]

readingHiragana = split[0]

# |& ipadic9, (& bcc7

if (len(pronunciationArray) >= 9) and pronunce != "FE&5":

# | ipadic7, & beccb

readingHiragana = conv.do(pronunciationArray[7])

# print(pronunce, readingHiragana)

if readingHiragana == ", ":
onelLineStr += readingHiragana
newlLine = ""
isFirest = True
for string in onelineStr:
if isFirest:

newlLine += string
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143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

isFirest

continue

False

newLine += string + ’,’ + string

newlLine = newLinel[:-2]

output_val_file.write(newLine)

output_val_file.write("\n")

oneLineTag += "\n"

output_val_file.write(oneLineTag)

oneLineStr = ""

oneLineTag = ""

countOfLine += 1

if countOfLine % 5000 == 0: print(countOfLine, ’completed

)

continue

strArray = list(readingHiragana)

for tmp in range(len(strArray)):

if tmp ==

onelLineStr +=

onelLineTag +=

else:

oneLineStr +=

onelLineTag +=

print (count)

print (count0fRaw)
print (count0fLine)
print (count0fEQS)

output_val_file.close()

count = 0
countOfRaw = 0

countOfLine = 0

strArray [tmp]
||1||

strArray [tmp]
IIOII
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176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

countOfEOS = 0

I
o

countOfBrank

onelLineStr

oneLineTag

# MARK: - test
for line in inputFile:
# print(line)
count += 1
if ignoreLine + ftMaxLine + valMaxLine >= count:
if count % 500000 == 0: print(count, ’ignore’)

continue

if countOfLine >= testMaxLine: break
if line == "":

countOfBrank += 1

continue
if line == "EOS\n":

countOfEQS += 1

continue

countOfRaw += 1

split = line.split(’\t’)
pronunciationArray = split[1].split(’,’)
pronunce = pronunciationArray[0]

readingHiragana = split[0]

# (& ipadic9, & bec7
if (len(pronunciationArray) >= 9) and pronunce != "

# | ipadic7, & bceb

c

=
=
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210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

readingHiragana =

conv.do(pronunciationArray[7])

# print(pronunce, readingHiragana)

if readingHiragana == "o, ":

onelLineStr += readingHiragana

newLine = ""

isFirest = True

for string in onelineStr:

if isFirest:

newlLine += string

isFirest = False

continue

newlLine += string + ’,’ + string

newlLine = newLine[:-2]

output_test_file.write(newLine)

output_test_file.write("\n")

oneLineTag += "\n"

output_test_file.write(oneLineTag)

oneLineStr = ""

oneLineTag = ""

countOfLine += 1

if countOfLine % 5000 == 0: print(count0OfLine, ’completed

?)

continue

strArray = list(readingHiragana)

for tmp in range(len(strArray)):

if tmp ==
onelLineStr
oneLineTag

else:
onelLineStr

onelLineTag

strArray [tmp]
"1ll

strArray [tmp]
"Oll
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243
244

245 print(count)

246 print(countOfRaw)

247 print(count0fLine)

248 print (count0fEQS)

249 output_test_file.close()

250 inputFile.close

O

Xz, “Fx# BERT #

ES WA=
nljtiliﬂn

AT L% BCCWJ] T 5 DEILZEZMEZITD 12D DL

liF— &2 Z2ER T2 70275 48% A5 2 LT RITRT,

V—2a— K A5 ¥ BERT HEERDE|S X7 4% BCCWJ T b DEIREBREXITD
72O DFH T — X 2 ER T 2 T n T T 4

1 from pykakasi import kakasi

2 import re

4 kakasi = kakasi

5 kakasi.setMode(

O
IKJ s

)H))

6 conv = kakasi.getConverter()

8 inputFile = open(’core_SUW.txt’, ’r+’)

9 outputFile = open("bccwj_core_test_data.txt", "w+")

10

11 lineString = ""
12 tagString = ""
13 count = 0

14

15

16 def create(inputFile,

0

17 lineString = ""
18 tagString =

19 lineCount =

20

21 for line in

outputFile):

inputFile:
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22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

str = line.split(’\t’) [-1]

# REDOSBBRICEFNIENTVEIHLZHET S 2
pattern = re.compile(r’~ [\u4E00-\u9FDO]+$’)
isContainsChineseStr = False

for string in line.split(’\t’)[-2]:

if pattern.match(string): isContainsChineseStr = True

# EFHIFEFNTVED S 1-SREISBBZIEKABTS 2
# BFNTVBEEREIBVDOTEREDONINTDZHATS 1
if isContainsChineseStr == False: str = line.split(’\t’)

[-2]

wordClass = line.split(’\t’)[16].split("-") [0]
if wordClass == "fBNEES": str = line.split(’\t’) [12]

# TeEd—F) &1V EOIRBIEFLEZERLTEIVFICRS
# EFHIENTUVEIZEEDHED
if ’=—’ in str:
resutlStr = ""
coveredStr = line.split(’\t’) [-6]
for strl, str2 in zip(list(str), list(coveredStr)):
if strl == "—":
resutlStr += str2
else:
resutlStr += strl

str = resutlStr

# hEHhFzFRBICER

str = conv.do(str)

for index, tmp in enumerate(list(str)):

if tmp == "\n": continue
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55 # SPAXFEZFAXFICER
56 tmp = tmp.translate(str.maketrans({chr(0xFFO1 + i):

chr(0x21 + i) for i in range(94)}))

57 lineString += tmp

58 if index ==

59 tagString += "1"

60 else:

61 tagString += "O"

62

63 if str '= "5 ": continue

64 # if str != ?"": continue

65

66 bigramLine = ""

67 isFirest = True

68 for string in lineString:

69 if isFirest:

70 bigramLine += string

71 isFirest = False

72 continue

73 bigramlLine += string + ’_’ + string
74 bigramLine = bigramLinel[:-2]

75 # JICEALTRRED .1 ASHBVOTHIRR
76 # BOTIDEIBFICES

77 # THELAASKIEIEETTVL,

78 # 1001000

79 tagString = tagStringl[:-1]

80

81 if len(bigramLine) == 0: continue
82

83 # o1 DHATEHEINTWSRZEIERIL—
84 if bigramLine.strip(’o ’) == ’7:
85 continue

86

87
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88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

bigramLine += ’\n’

tagString += ’\n’
outputFile.write(bigramLine)
outputFile.write(tagString)
print(bigramLine)

print (tagString)

lineString = ""

tagString = ""

lineCount += 1

# if count >= 100: break
print (’478’, lineCount)

create(inputFile, outputFile)

inputFile.close()

outputFile.close()

iz, FRIFBETS> 7077 06% A6 2 LTURORT [18], 2o 7urZ 1% F
HA32zZrickh. Fii# BERT 2EKT 5 Z L DSATREL 72 5

10

11

12

V—RAa—FK A6: FRIFEEZITO 0o A

import argparse

import datetime as dt

from fractions import Fraction
import json

import logging

import os

from typing import Tuple

import warnings

import torch
from torch.utils.data.dataset import Dataset
from tokenizers import BertWordPieceTokenizer,

SentencePieceBPETokenizer, normalizers
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13 from tokenizers.processors import BertProcessing

14 import transformers

15 from transformers.data.data_collator import
DataCollatorForLanguageModeling

16 from transformers import (

17 BertConfig,

18 BertForPreTraining,
19 ElectraConfig,

20 PreTrainedModel,

21 TrainingArguments
22 )

23 transformers.logging.set_verbosity_info()

24 transformers.logging.enable_explicit_format ()

25

26 import utils

27 TrainingArguments._setup_devices = utils._setup_devices

28

29 warnings.simplefilter(’ignore’, UserWarning)

30 assert any(v in torch.__version__ for v in [’1.8.0’, ’1.8.1’, ?
1.8.2°, ’1.9.0’]), f’This_ fileis only guranteed with
pytorch;,1.9.0, but_ this_ is {torch.__version__}’

31 assert transformers.__version__ in [’4.7.0°], f’This, file, is
only guranteed with transformers 4.7.0, but this is_ {
transformers.__version__}’

32

33

34 def load_tokenizer(tokenizer_dir:str, max_length:int,

35 tokenizer_type:str,
36 mecab_dic_type:str,
37 ) —> transformers.tokenization_utils_base.

PreTrainedTokenizerBase:
38 # load tokenizer
39 if tokenizer_type==’sentencepiece’:

40 tokenizer = SentencePieceBPETokenizer (
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os.path. join(tokenizer_dir, "vocab.json"),
os.path. join(tokenizer_dir, "merges.txt"),
unk_token="[UNK]",
add_prefix_space=False, # XFEICEB#)TAR—IZEML
BmWu

)

# BITHICH B & HHITH DOV T BDT input_filetokenstrip

# cf. https://github.com/huggingface/tokenizers/issues
/231

tokenizer.normalizer = normalizers.Sequence([
normalizers.Strip(),
normalizers.NFKC()

D

# post process tokenizer

tokenizer._tokenizer.post_processor = BertProcessing(
("[SEP]", tokenizer.token_to_id("[SEP]")),
("[CLS]", tokenizer.token_to_id("[CLS]")),

)

tokenizer.enable_truncation(max_length = max_length)

# convert to transformers style

tokenizer = transformers.PreTrainedTokenizerFast (
tokenizer_object = tokenizer,

model_max_length = max_length,

unk_token = "[UNK]",
sep_token = "[SEP]",
pad_token = "[PAD]",
cls_token = "[CLS]",

mask_token = "[MASK]",
)

elif tokenizer_type==’wordpiece’:

tokenizer = transformers.BertJapaneseTokenizer(
os.path. join(tokenizer_dir, "vocab.txt"),
do_lower_case = False,

word_tokenizer_type = "mecab",
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103

104

subword_tokenizer_type = "wordpiece",

tokenize_chinese_chars = False,
mecab_kwargs = {’mecab_dic’: mecab_dic_type}l,
model_max_length = max_length

)

else:

raise ValueError (f’Invalid tokenizer_type {tokenizer_type

.

return tokenizer

def make_dataset_model_bert (
tokenizer:transformers.tokenization_utils_base.
PreTrainedTokenizerBase,
input_file:str,
param_config:dict,
overwrite_cache:bool,

) -> Tuple[Dataset, PreTrainedModell]:

dataset = utils.TextDatasetForNextSentencePrediction/(

tokenizer = tokenizer,

file_path = input_file,
overwrite_cache = overwrite_cache,
block_size = param_config[’sequence-length’],
short_seq_probability = 0.1, # default
nsp_probability = 0.5, # default

)

bert_config = BertConfig(
vocab_size = tokenizer.vocab_size,
hidden_size = param_config[’hidden-size’],
num_hidden_layers = param_config[’number-of-layers’],
num_attention_heads = param_config[’attention-heads’],

intermediate_size = param_config[’ffn-inner-hidden-size’
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)

1,
max_position_embeddings = param_config[’sequence-length’

1,

model = BertForPreTraining(config=bert_config)

return dataset, model

def make_dataset_model_electral(

tokenizer:transformers.tokenization_utils_base.
PreTrainedTokenizerBase,

input_file:str,

param_config:dict,

overwrite_cache:bool,

) —-> Tuple[Dataset, PreTrainedModel]:

dataset = utils.LineByLineTextDataset(

)

tokenizer = tokenizer,

file_path = input_file,
overwrite_cache = overwrite_cache,

block_size = param_config[’sequence-length’],

frac_generator = Fraction(param_config[’generator-size’])

config_generator = ElectraConfig(

vocab_size = tokenizer.vocab_size,
embedding_size = param_config[’embedding-size’],
hidden_size = int(param_config[’hidden-size’] *
frac_generator),
num_attention_heads = int(param_config[’attention-heads’]
x frac_generator),

num_hidden_layers = param_config[’number-of-layers’],

intermediate_size = int(param_config[’ffn-inner-hidden-

size’] * frac_generator),
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133 )

134 config_discriminator = ElectraConfig(

135 vocab_size = tokenizer.vocab_size,

136 embedding_size = param_config[’embedding-size’],

137 hidden_size = param_config[’hidden-size’],

138 num_attention_heads = param_config[’attention-heads’],

139 num_hidden_layers = param_config[’number-of-layers’],

140 intermediate_size = param_config[’ffn-inner-hidden-size’
1,

141 )

142 model = utils.ElectraForPretrainingModel (

143 config_generator = config_generator,

144 config _discriminator = config_discriminator,

145 )

146

147 return dataset, model

148

149

150 def run_pretraining(
151 tokenizer:transformers.tokenization_utils_base.

PreTrainedTokenizerBase,

152 input_file:str,

153 model_name:str,

154 model _dir:str,

155 fpl6_type:int,

156 param_config:dict,
157 do_whole_word_mask:bool,
158 do_continue:bool,

159 overwrite_cache:bool,
160 node_rank:int,

161 local_rank:int,

162 run_name:str

163 ) —-> None:

164 if run_name == ’’:
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165 run_name = dt.datetime.now().strftime(")y%m¥%d") + "_" +
os.path.basename (os.path.dirname (model_dir))
166 os.makedirs(model_dir, exist_ok=True)
167
168 # training argument
169 if do_continue:
170 training_args = torch.load(os.path.join(model_dir, "
training_args.bin"))
171 per_device_train_batch_size = training_args.
per_device_train_batch_size
172 else:
173 if torch.cuda.device_count() > O:
174 per_device_train_batch_size = int(param_config[’batch
-size’] [str(node_rank)] / torch.cuda.device_count
0)
175 else:
176 per_device_train_batch_size = param_config[’batch-
size’] [str(node_rank)]
177 # initialize
178 training_args = transformers.TrainingArguments(
179 output_dir = model_dir,
180 do_train = True,
181 do_eval = False, # default
182 per_device_train_batch_size = per_device_train_batch_size
183 learning_rate = param_config[’learning-rate’],
184 adam_betal = 0.9, # same as BERT paper
185 adam_beta2 = 0.999, # same as BERT paper
186 adam_epsilon = le-6,
187 weight_decay = 0.01, # same as BERT paper
188 warmup_steps = param_config[’warmup-steps’],
189 logging_dir = os.path.join(os.path.dirname(__file__), f"
runs/{run_namel}"),
190 save_steps = param_config[’save-steps’] if ’save-steps’
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213

214

in param_config.keys() else 50000, #default:500

save_strategy = "steps", # default:"steps"

logging_steps = param_config[’logging-steps’] if ’logging
-steps’ in param_config.keys() else 5000, # default
:500

save_total_limit = 20, # optional

seed = 42, # default

fpl6

bool (fpl6_type!=0),
fpl6_opt_level = £"0{fpl6_typel}",

#:"01":Mixed Precision (recommended for typical use), "02
“":Almost ” FP16 Mixed Precision, "03":FP16 training

disable_tqdm = True,
max_steps = param_config[’train-steps’],
gradient_accumulation_steps = 1 if ’accumulation-steps’
not in param_config.keys() else param_config[’
accumulation-steps’],
dataloader_num_workers = 3,
dataloader_pin_memory=False,
local_rank = local_rank,
report_to = "tensorboard"
)
if not do_continue:
if local_rank != -1:
if torch.cuda.device_count() > O:
training_args.per_device_train_batch_size = int(
param_config[’batch-size’] [str(node_rank)] /
torch.cuda.device_count())
else:
training_args.per_device_train_batch_size =
param_config[’batch-size’] [str(node_rank)]
torch.save(training_args, os.path.join(model_dir, "

training_args.bin"))

# dataset and model
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if model_name == ’bert’:
train_dataset, model = make_dataset_model_bert(tokenizer,
input_file, param_config, overwrite_cache)
elif model_name == ’electra’:
train_dataset, model = make_dataset_model_electra(
tokenizer, input_file, param_config, overwrite_cache)

logger.info(’Dataset was complete.’)

# data collator
if model_name == ’bert’:
mlm_probability = 0.15
elif model_name == ’electra’:
mlm_probability = param_config[’mask-percent’]/100
if do_whole_word_mask:
if model_name == ’bert’:
data_collator = utils.DataCollatorForWholeWordMask(
tokenizer = tokenizer,
mlm = True,
mlm_probability = mlm_probability
)
elif model_name == ’electra’:
# https://github.com/google-research/electra/issues
/57
data_collator = utils.DataCollatorForWholeWordMask(
tokenizer = tokenizer,
mlm = True,
mlm_probability = mlm_probability,
rate_replaced = 0.85,
rate_random = O,

rate_unchanged = 0.15

else:
if model_name == ’bert’:

data_collator = DataCollatorForLanguageModeling(
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if

__name__ == "__main__

tokenizer = tokenizer,

mlm = True,

mlm_probability = mlm_probability

)
elif model_name == ’electra’:

data_collator = utils.

DataCollatorForLanguageModelingWithElectra(

tokenizer = tokenizer,

mlm = True,

mlm_probability = mlm_probability

)

logger.info(’Datacollator was complete.’)

trainer = utils.MyTrainer(
model = model,

args = training_args,

data_collator data_collator,

train_dataset train_dataset,

node_rank = node_rank

)

trainer.batch_config = param_config[’batch-size’]

trainer.real_batch_size = sum(param_config[’batch-size’].

values())

logger.info(’Pretraining starts.’)

resume_from_checkpoint = True if do_continue else None

trainoutput = trainer.train(resume_from_checkpoint=

resume_from_checkpoint)

n.
# arguments

parser = argparse.ArgumentParser()

parser.add_argument (’--input_file’

, type=str, required=True)



DS 66

277 parser.add_argument (’--tokenizer_dir’, type=str, required=
True)

278 parser.add_argument (’--model_dir’, type=str, required=True)

279 parser.add_argument (’--parameter_file’, type=str, required=
True)

280 parser.add_argument (’--model_type’, type=str, required=True)

281 parser.add_argument (’--fpl6_type’, type=int, default=0,

choices=[0,1,2,3],

282 help="default:0(disable),
see_https://nvidia.
github.io/apex/amp.html,,
for detail’)

283 parser.add_argument (’--tokenizer_type’, type=str, choices=[’

sentencepiece’, ’wordpiece’])

284 parser.add_argument (’--mecab_dic_type’, type=str, default=’’,
choices=[’’, ’unidic_lite’, ’unidic’, ’ipadic’])

285 parser.add_argument (’--run_name’, type=str, default=’’)

286 parser.add_argument (’--do_whole_word_mask’, action=’

store_true’)
287 parser.add_argument (’--do_continue’, action=’store_true’)
288 parser.add_argument (’--disable_overwrite_cache’, action=’

store_true’)

289 parser.add_argument (’--node_rank’, type=int, default=-1)
290 parser.add_argument (’--local_rank’, type=int, default=-1)
291

292 args = parser.parse_args()

293 assert not (args.tokenizer_type==’sentencepiece’ and args.

do_whole_word_mask), ’Whole_ Word, Masking ,cannot be,

applied_ with sentencepiece tokenizer’

294
295 # get root logger
296 # logging.basicConfig(format="%(asctime)s %(message)s’,

datefmt="%Y/%m/%d %H:%M:%S’, level=logging.INF0)
297 logger = logging.getLogger(__name__)
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sh = logging.StreamHandler ()

sh.setLevel (logging. INFO)

formatter = logging.Formatter(
fmt=’%(asctime)s_ %(levelname)s: ) (message)s’,
datefmt="%Y/%m/%d %H:%M: %S’

)

sh.setFormatter (formatter)

logger.addHandler (sh)

# parameter configuration
with open(args.parameter_file, ’r’) as f:
param_config = json.load(f)
if args.model_type not in param_config:
raise KeyError(f’{args.model_typel} not in parameters.json
”)
if ’electra-’ in args.model_type.lower():
model_name = ’electra’
elif ’bert-’ in args.model_type.lower():
model_name = ’bert’
else:
raise ValueError (’Argument model_type must contain,
electra or bert’)
param_config = param_configlargs.model_type]

set_assert = {

’number-of-layers’, ’hidden-size’, ’sequence-length’, °’
ffn-inner-hidden-size’, ’attention-heads’,
’warmup-steps’, ’learning-rate’, ’batch-size’, ’train-
steps’
}
if model_name == ’electra’:

set_assert = set_assert | set([’embedding-size’, °’
generator-size’, ’mask-percent’])
if param_config.keys() < set_assert:

raise ValueError (f’{set_assert-param_config.keys ()}, is(
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348
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are) mnot,in parameter_file’)
if str(args.local_rank) not in param_config[’batch-size’].
keys():
raise ValueError(f’local_rank ,{args.local_rank} is not,
defined, in batch-size of jparameter_file’)

logger.info(f’Config[{args.model_type}] is loaded’)

# tokenizer

tokenizer = load_tokenizer(
tokenizer_dir = args.tokenizer_dir,
tokenizer_type = args.tokenizer_type,
max_length = param_config[’sequence-length’],
mecab_dic_type = args.mecab_dic_type,

)

run_pretraining(

tokenizer = tokenizer,

input_file = args.input_file,

model_name model_name,

model_dir = args.model_dir,

fpl6_type = args.fpl6_type,

param_config = param_config,

do_whole_word_mask = args.do_whole_word_mask,
do_continue = args.do_continue,

overwrite_cache = not args.disable_overwrite_cache,
node_rank = args.node_rank,

local_rank = args.local_rank,

run_name = args.run_name,

RiZT 74V F a—=2 2T W% BERT BEEDE|S AT AZIER T2 7075
2% AT LTUNIRT (19, 2OF0T T L%25TT 5 Z T, k4 BERT BGE
DEN AT LEBENT 228D TE 5,

V—=2a—=F AT 774 YF a—=r 7270k BERT BEEDEIS X 7 4 %2 (R
ERIZA=EZ AN
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import itertools
import random

import json

from tqdm import tqdm
import numpy as np

import unicodedata

import torch

from torch.utils.data import Dataloader

from transformers import BertJapaneseTokenizer,
BertForTokenClassification, BertConfig, BertTokenizer

import pytorch_lightning as pl

MODEL_NAME = ’model/bert/checkpoint-1000000/pytorch_model.bin’
config = BertConfig.from_json_file(’model/bert/checkpoint
-1000000/config. json’)

class BertForTokenClassification_pl(pl.LightningModule):

def __init__(self, model_name, num_labels, 1r):

super ) .__init__Q

self.save_hyperparameters ()

self.bert_tc = BertForTokenClassification.from_pretrained
(
model_name,

config=config

def training_step(self, batch, batch_idx):

output = self.bert_tc(**batch)
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31 loss = output.loss

32 self.log(’train_loss’, loss)

33 return loss

34

35 def validation_step(self, batch, batch_idx):
36 output = self.bert_tc(**batch)

37 val_loss = output.loss

38 self.log(’val_loss’, val_loss)

39

40 def configure_optimizers(self):

41 return torch.optim.Adam(self.parameters(), lr=self.

hparams.1lr)
42

43 def load_dataset():

44 file = open("share/tokenizer/fine_tuning.txt", "r")

45 datset_tokens = []

46 dataset_labels = []

47 tokenLine = True

48 for line in file:

49 if tokenLine:

50 datset_tokens.append(line.rstrip(’\n’) .split(’,’))

51 else:

52 dataset_labels.append(list(map(int, line.rstrip(’\n’)
)))

53 tokenLine = not tokenLine # toggle

54 return datset_tokens, dataset_labels

55

56 def load_dataset_val():

57 file = open("share/tokenizer/tf_val.txt", "r")
58 datset_tokens = []

59 dataset_labels = []

60 tokenLine = True

61 for line in file:

62 if tokenLine:
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datset_tokens.append(line.rstrip(’\n’).split(’,’))
else:
dataset_labels.append(list(map(int, line.rstrip(’\n’)
)))
tokenlLine = not tokenLine # toggle

return datset_tokens, dataset_labels

printC 7 7AILD ST — X DEFHAHFLE)
dataset_tokens, dataset_labels = load_dataset()

dataset_tokens_val, dataset_labels_val = load_dataset_val()

def create_dataset(tokenizer, tokens_array, labels_array,
max_length):
dataset_for_loader = []
count = 0
for (tokens, labels) in zip(tokens_array, labels_array):
count += 1
if count % 10000 == 0: print(’create_dataset: ’, count)
# FEEZITWCANTEBHAICT B0 BERT
input_ids = tokenizer.convert_tokens_to_ids(tokens)
encoding = tokenizer.prepare_for_model(
input_ids,
max_length=max_length,
padding=’max_length’,
truncation=True
) # %ZIZZHE input_idsencoding
# $§% b—2 > [CLS. 1[SEPDIANILZICT B, 10
labels = [0] + labels[:max_length - 2] + [0]
# B b—2T > [PADDSANILEIZT B, 10
labels = labels + [0] * (max_length - len(labels))

encoding[’labels’] = labels

encoding = {k: torch.tensor(v) for k, v in encoding.items
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O}

dataset_for_loader.append(encoding)

return dataset_for_loader

# b—oFqFoO—Fr
tokenizer = BertTokenizer (’share/tokenizer/vocab.txt’,

do_lower_case=False, do_basic_tokenize=False)

# T—Rty FOERK
max_length = 256
dataset_train_for_loader = create_dataset(
tokenizer, dataset_tokens, dataset_labels, max_length
)
dataset_val_for_loader = create_dataset(

tokenizer, dataset_tokens_val, dataset_labels_val, max_length

# T—20O—4DER
dataloader_train = Dataloader(
dataset_train_for_loader, batch_size=32, shuffle=True
)
dataloader_val = Dataloader(dataset_val_for_loader, batch_size

=256)

checkpoint = pl.callbacks.ModelCheckpoint(
monitor=’val_loss’,
mode="min’,
save_top_k=1,
save_weights_only=True,

dirpath=’model/’

trainer = pl.Trainer(
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126 gpus=1,

127 max_epochs=50,

128 callbacks=[checkpoint]
129 )

130

131 model = BertForTokenClassification_pl(

132 MODEL_NAME,
133 num_labels=2,
134 lr=1e-5

135 )

136 trainer.fit(model, dataloader_train, dataloader_val)

137 best_model_path = checkpoint.best_model_path

R P# BERT BEESEIS X7 L OMEREDRHIEIZ1TS 7025 5% A8 8 LTUR

IR,

V—2Z2a—F AS8: ¥k BERT HiEERDE|S A7 2 OHREDFHE 21T 5 71 27 4

1 import itertools

2 import random

3 import json

4 from tqdm import tqdm
5 import numpy as np

6 import unicodedata

8 import torch

9 from torch.utils.data import Dataloader

10 from transformers import BertJapaneseTokenizer,
BertForTokenClassification, BertConfig, BertTokenizer

11 import pytorch_lightning as pl

12 from transformers import BertTokenizer, BertModel, BertConfig,
BertForMaskedLM

13 from transformers import BertConfig, BertTokenizer,
BertForTokenClassification

14 from transformers import pipeline

15
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class BertForTokenClassification_pl(pl.LightningModule):

def

def

def

def

__init__(self, model_name, num_labels, 1r):
super () .__init__Q)

self.save_hyperparameters()

self.bert_tc = BertForTokenClassification.from_pretrained

(
model_name,

config=config

training_step(self, batch, batch_idx):
output = self.bert_tc(**batch)

loss = output.loss
self.log(’train_loss’, loss)

return loss

validation_step(self, batch, batch_idx):
output = self.bert_tc(**batch)
val_loss = output.loss

self.log(’val_loss’, val_loss)

configure_optimizers(self):

return torch.optim.Adam(self.parameters(), lr=self.

hparams.1lr)

def load_test_dataset():

file = open("share/bccwj_test_data/bccwj_core_test_data.txt",

Ilrll)

datset_tokens = []

dataset_labels = []

tokenLine = True



(NEZS

75

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

78

for line in file:
if tokenLine:
datset_tokens.append(line.rstrip(’\n’).split(’,’))
else:
dataset_labels.append(list(map(int, line.rstrip(’\n’)
)))
tokenlLine = not tokenline # toggle

return datset_tokens, dataset_labels

printC 7 7AIUDST AR TF—RDFHRAIAHFIE)

dataset_tokens, dataset_labels = load_test_dataset()

best_model_path = ’model/resultOfBigramBert/epoch=23-step
=750000.ckpt’

max_length = 128

def predict(tokens_array, labels_array, tokenizer, bert_tc):
num_of_correct = 0
num_of_incorrect = 0
num_of_all_correct_line = 0O

num_of_line = 0

n0

]
(@]

for (tokens, labels) in zip(tokens_array, labels_array):
if len(tokens) >= 512:

continue

input_ids = tokenizer.convert_tokens_to_ids(tokens)
encoding = tokenizer.prepare_for_model(

input_ids,
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80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

padding=’max_length’ if max_length else False,
truncation=True if max_length else False

) # ZI|CZH: input_idsencoding

encoding = { k: torch.tensor([v]) for k, v in encoding.
items() }

encoding = { k: v.cuda() for k, v in encoding.items() }

# INILDOFAEDHE

with torch.no_grad():

output = bert_tc(**encoding)

scores = output.logits
labels_predicted = scores[0].argmax(-1).cpu() .numpy()
.tolist ()

labels_predicted.pop(-1)
labels_predicted.pop(0)

if len(labels) != len(labels_predicted):

continue

num_of_line += 1
if num_of_line % 5000 == 0: print(’prediction Line’,
num_of_line)
all_correct = True
for (label, label_predicted) in zip(labels,
labels_predicted):
if label == label_predicted:
num_of_correct += 1
else:
num_of_incorrect += 1

all_correct = False

N += labels.count(1)



i 77

109 n0 += labels_predicted.count(1)

110

111

112 joinedArray = [x + y for (x, y) in zip(labels,
labels_predicted)] # DDEHIZME
2

113 joinedArray = [tmp for tmp in joinedArray if tmp != 0] #
ZHIFRLTED®
0

114

115 for index, targetNum in enumerate(joinedArray):

116 if index + 1 == len(joinedArray): break

117 # HEHL TWVWBEIC 2Z & n1

118 if targetNum == 2 and joinedArray[index + 1] == 2: nl

+= 1

119

120 if joinedArray[-1] == 2: nl += 1 # EFIOREBEHOLCEH 2%
& n1

121

122

123

124

125

126 if all_correct: num_of_all_correct_line += 1

127

128 p = nl / n0

129 r=mnl/N

130 f=2*xpxr/ (p+r1)

131

132 print (’\n-------- ”)

133 print CEITLIEE2TOITE:,’, num_of_line)

134 print C 22— LT :?, num_of_all_correct_line)

135 print CNyguy:?, N)

136 print (°nOy,,:’, no)

137 print(’nl,,:’, nl)

138 print CHEEE:’, p)
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139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

print CEBIRE:’, r)
print(’ﬁEF@u:’, f)

return num_of_correct, num_of_incorrect

tokenizer = BertTokenizer (’share/tokenizer/vocab.txt’,
do_lower_case=False, do_basic_tokenize=False)

config = BertConfig.from_json_file(’model/bert/checkpoint
-1000000/config. json’)

model = BertForTokenClassification_pl.load_from_checkpoint(

best_model_path

bert_tc = model.bert_tc.cuda()
num_of_correct, num_of_incorrect = predict(dataset_tokens,

dataset_labels, tokenizer, bert_tc)

print C&17EI#: >, num_of_incorrect + num_of_correct)
print CIEfEEX :’, num_of_correct)
print O AIEf##L:’, num_of_incorrect)

print (’ IEfRER

:?, num_of_correct / (num_of_correct + num_of_incorrect))

iz, % KyTea HEEREIS AT A DB T =&, R 7R T =X DIERZT
5707 8% A9 LTUNIIRT, 27ZL. A9IEER1:BCCWI Lk37 74
YF 2 ==V T OEBTIER L 7P KyTea HEEREIS R T L D¥E 7 — &, KU,
TAMNT—=RTH5,

V—2a—F A9: EEi1:BCCWI IZ&LB 7 74 VF a—= T OEBTIERL 72K
4% KyTea HEEDEIS A7 L DFET =&, R TRAMNT—=Z 2T 2075 A

1

2

from pykakasi import kakasi

import re
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

kakasi = kakasi(

kakasi.setMode (°K’,

conv = kakasi.getConverter ()

inputFile = open(’../core_SUW.txt’, ’r+’)
I‘l/_:\/am'!:ﬁ5o
TRIBDOT M M My My T THREITHIES 4092881868186818681858185k

1 =TI 1
2 — I] 8187

3 — I] 16373
4 — T} 24559
5 — I 32744

H OH O H O HF OH H H

outputFilel = open("kytea_traning_1.txt",

outputFile2

outputFile3 = open("kytea_traning_3.txt",

outputFiled

outputFileb
# T BMRBICES,
outputTextFilel
outputTextFile2
outputTextFile3
outputTextFiled
outputTextFileb

)

open("kytea_traning_ 2.txt",

open("kytea_traning 4.txt",

open("kytea_traning 5.txt",

’H’)

"t
)
)
)

HW+II)

ANRBBXBDTHITE®, Plain
open("kytea_test_text_1.txt",

open("kytea_test_text_2.txt",

open("kytea_test_text_3.txt",

open("kytea_test_text_4.txt",

open("kytea_test_text_5.txt",

I
W)
"wt")
I

HW+Il)

# TAMAICES, 1ZADLTOREANDON L ICE->T3Hh DS S, BERTOL

outputTagFilel =

outputTagFile2

outputTagFile3

outputTagFile4

outputTagFileb

originLineString
lineString = ""

tagString = ""

open("kytea_test_tag_1.txt",
open("kytea_test_tag_2.txt",
open("kytea_test_tag_3.txt",
open("kytea_test_tag_4.txt",

open("kytea_test_tag_5.txt",

M)
M)
M)
"w+'")

"W+")
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38

39

40

41

42
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44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

count = 0
originLineString = ""
lineString = ""
tagString = ""
lineCount = 0

for line in inputFile:

str =

line.split(’\t’) [-1]

# RRHDSBRICEFHEIFNTLEIDZHET S 2

pattern =

isContainsChineseStr =

False

for string in line.split(’\t’)[-2]:

if pattern.match(string): isContainsChineseStr =

re.compile(r’~ [\u4E00-\u9FDO] +$’)

True

# BEFPNIENTUVED IO RENSERZHRATS 2
# BENTVBHERFEXALVDOTERBONZ AT OZHERATS 1

if isContainsChineseStr

wordClass =

False:

str

line.split(’\t’) [-2]

line.split(’\t’) [16].split("-") [0]

if wordClass == "##BhEES": str = line.split(’\t’) [12]

# TeEd—=%) AEVADIRFIELEZEBRLTEIVXIZRS

# EFHFENTUVE

if ’—’ in str:
resutlStr = ""
coveredStr =

3 0D 38 B

line.split(’\t’) [-6]

for strl, str2 in zip(list(str), list(coveredStr)):

if str

resutlStr +=

else:

resutlStr +=

str = resutlStr

str2

stril
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71
72 # NPT EFRBICEH:
73 str = conv.do(str)
74
75 isFirst = True
76 for index, tmp in enumerate(list(str)):
77 if tmp == "\n": continue
78 # PAXNFEFAXFICER
79 tmp = tmp.translate(str.maketrans({chr(0xFFO1 + i): chr(0
x21 + i) for i in range(94)}))
80 originlLineString += tmp
81 if isFirst == True and tmp == ’/’:
82 lineString += ’\\’ + tmp
83 isFirst = False
84 else:
85 if tmp == ’&’:
86 lineString += ’\\’ + tmp
87 else:
88 lineString += tmp
89
90 if index ==
91 tagString += "1"
92 else:
93 tagString += "O"
94
95 lineString += ’’
96 if str !'= "o ": continue
97 # if str !'= ?"": continue
98
99 lineString = lineString[:-1]
100
101 if len(lineString) == 0: continue
102
103 # o] ODATHERINTWVLBRIBZEIERIL—
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104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

if lineString.strip(’e ’) == ’7:

continue

# FHEAICZAZv>aXF () BHBdeI>—Ic%h3/

# BELBOSNFLREBLBEVWDS, BEOI—NRIFUATOED

# TO—NZXDBNEE/ X3RA// TIEE/ o ol //

# FRBEONFLRAS Y aD@BHENTERVDTNYIRS Yy a%EDIFT
HlF3

# 11 BINYIRSyazd59 3%

originlLineString = originLineString.replace(’&’, ’\\&’)

originLineString += ’\n’

lineString += ’\n’

tagString += ’\n’

#1—>1T11

#2 — T 8186

# 3 = ] 16372

# 4 — ) 24558

# 5 — [ 32745

if lineCount <= 8186:
outputTextFilel.write(originLineString)
outputFilel.write(lineString)
outputTagFilel.write(tagString)

elif lineCount <= 16372:
outputTextFile2.write(originLineString)
outputFile2.write(lineString)
outputTagFile2.write(tagString)

elif lineCount <= 24558:
outputTextFile3.write(originLineString)
outputFile3.write(lineString)
outputTagFile3.write(tagString)

elif lineCount <= 32745:

outputTextFile4.write(originLineString)
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137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

outputFile4.write(lineString)
outputTagFile4.write(tagString)
else:
outputTextFile5.write(originLineString)
outputFileb.write(lineString)
outputTagFileb.write(tagString)
print(originLineString)
print(lineString)
print (tagString)
originlLineString = ""
lineString = ""

tagString = ""

lineCount += 1

# if count >= 100: break

152 print C{T#’, lineCount)

F 72, FEER 2 Wikipedia I8k 27 7 4 VF 2 — =V ZTOEBTIER L 72 Fi$ KyTea

A

TLLNITRY,

IR TLDFEEFT—X, MU, 7RANTF—XEER T3 7077 65% A10 2 L

Y —2a—F A.10: FEB 2 Wikipedia 12X 237 74 VF 2 —=V ZDEBRTIER L /=
% KyTea HEEDEHI S R T 2O E T =%, R TR T =X %2fT 205

I

—

10

from pykakasi import kakasi

inputFile = open("WikiToMecabCorpas_NoBrankets.txt", "r")

output_all_File = open("kytea_traning.txt", "w+")

output_test_file = open(’kytea_test.txt’, ’w+’)

output_tag_file = open(’kytea_test_tag.txt’, ’w+’)

kakasi = kakasi()
kakasi.setMode(’K’, ’H’)
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12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

conv = kakasi.getConverter ()

count = 0O

countOfRaw = 0O
countOfLine = 0
count0OfEOS = 0

countOfBrank = 0

oneLineStr = ""

ftMaxLine = 1000000

valMaxLine = 600000

testMaxLine = 200000

ignoreLine = 10000000

for line in inputFile:

count += 1

if ignorelLine >= count:

if count % 500000 == 0: print(count, ’ignore’)

continue

if countOfLine >= ftMaxLine: break
if line == "":

count0fBrank += 1

continue
if line == "EOS\n":

count0OfEQS += 1

continue

countOfRaw += 1

split = line.split(’\t’)
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45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

pronunciationArray = split[1].split(’,’)
pronunce = pronunciationArray[0]

readingHiragana = split[0]

if (len(pronunciationArray) >= 9) and pronunce != "FEE&5":

readingHiragana = conv.do(pronunciationArray[7])

if readingHiragana == "o, ":
onelLineStr += readingHiragana
output_all_File.write(oneLineStr)
output_all_File.write("\n")
onelLineStr = ""
countOfLine += 1
if countOfLine % 5000 == 0: print(count0OfLine, ’completed

)

continue

# JREICASv2aXF () B’HBEIS5—ICBB/

# BELGONFLRABLEVWDS, BEDI—NRIIUATDED

# TO—NZADOBEFE/ X3A// TYIERE/ o o1 //

# REDOXFLRAT YL aDBHENTETBRVDTNY ISy a%DIIT
HiF3

if list(readingHiragana) [0] == */’:

readingHiragana = ’\\’ + readingHiragana

# 11 BNV IRTyTaZdET 3
readingHiragana = readingHiragana.replace(’&’, ’\\&’)
onelLineStr += readingHiragana

oneLineStr += " "

75 print(count)

76 print (count0fRaw)
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77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

print (count0fLine)
print (count0fEQS)

output_all_File.close()

count = 0O
countOfRaw = 0
countOfLine = 0
countOfEQS = O
countOfBrank = 0
oneLineStr = ""

oneLineTag = ""

# MARK: - val

for line in inputFile:
# print(line)
count += 1

if ignoreline + ftMaxLine >= count:

if count % 500000 == 0: print(count, ’ignore’)

continue

if countOfLine >= valMaxLine: break

countOfLine += 1

count = 0
countOfRaw = 0
countOfLine = 0
countOfEQS = O
countOfBrank = O

onelLineStr = ""

onelLineTag

# MARK: - test
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87

111 for line in inputFile:

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

count += 1
if ignoreline + ftMaxLine + valMaxLine >= count:
if count % 500000 == 0: print(count, ’ignore’)

continue

if countOfLine >= testMaxLine: break
if line == "":

countOfBrank += 1

continue
if line == "EOS\n":

count0OfEQS += 1

continue

countOfRaw += 1

split = line.split(’\t’)
pronunciationArray = split[1].split(’,’)
pronunce = pronunciationArray[0]

readingHiragana = split[0]

if (len(pronunciationArray) >= 9) and pronunce != "

readingHiragana = conv.do(pronunciationArray[7])

if readingHiragana == "o ":
onelLineStr += readingHiragana
onelLineTag += "1"
output_test_file.write(oneLineStr)
output_test_file.write("\n")
oneLineTag += "\n"
output_tag_file.write(oneLineTag)
oneLineStr = ""

oneLineTag = ""

gs":
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145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

countOfLine += 1

if countOfLine % 5000 == 0: print(countOfLine, ’completed

?)

continue

onelLineStr += readingHiragana
strArray = list(readingHiragana)
for tmp in range(len(strArray)):
if tmp ==
onelLineTag += "1"
else:

oneLineTag += "O"

print (count)

print (count0fRaw)

print (count0fLine)

print (count0fEOS)
output_test_file.close()
output_tag_file.close()

inputFile.close()

Ri%ZIZ, it KyTea HEEDEI S 2 7 LA DOWREDFHE 217> 7027 4% A1l 2 L
T RICRT,

Y —Za—F All: ‘H# KyTea HEnElS 27 A DMEREDFHli 217 5

1

A= T/ N

def load_test_dataset():

resultFile = open(’result.txt’, ’r’)

tagFile = open(’kytea_test_tag.txt’)

dataset_tag = []

dataset_result = []
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14
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16
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21
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24

25

26

27

28

29

30

31

32

33

34

35

36

37

for line, tagline in zip(resultFile, tagFile):

dataset_tag.append(list(map(int, tagline.rstrip(’\n’))))

# print(line)

newLine = line.replace(’/UNK/UNK/UNK/UNK’, ’’).replace(’/
UNK/UNK/UNK’, *’).rstrip(’\n’)

newLine = newLine.replace(’. . /’, ’.
?) .replace(’\&’, ’&’).replace(’\//’, ’\\’).replace(’.

=/, ’=7)
newLine = newLine.replace(’ ] />, 7 I’) . replace(’]
T/u2, °17°)
newLine = newLine.replace(’OA/’, *Q’).replace(’”
/"y, °7 ?).replace(’1/[L’, ’1’).replace(’y \’, *\\’)
newLine = newLine.replace(’\,’, ’\\’).replace(’.
:/?, ’:?).replace(’-/->, ’=’)
newLine = newLine.replace(’+/-/,:</UNK/UNK’, ’+’).replace
(G
\/\?, /)

newLine = newLine.replace(’ £\/’, ’\\’).replace(’’ .
/\7;, y? ))

newlLine

newLine.replace(’ —/-’, ’=’)

2”@

newLine = newLine.replace(’
\\ 77, °\\?) . replace(’)\\\\’, ?)’)
newLine.replace(’http:\\//’, ’http://’)

newlLine
stringArray = newLine.split(’,’)
result = []

# print(newLine)

for str in stringArray:

if Str == II\ N /II: Str = Il\ n
if str == ’\&’: str = "&"
if str == °\\/’: str = ’\\’

# print(str)
isFirst = True
for tmp in str:
if isFirst:
result.append(1)
isFirst = False

else:
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69

70

result.append(0)
dataset_result.append(result)

return dataset_result, dataset_tag

printC 7 7AIDS TR M T—2DFAAHFE)

dataset_result, dataset_tag = load_test_dataset()

num_of_correct = 0
num_of_incorrect = 0
num_of_all_correct_line = O

num_of_line = 0

for (tokens, labels) in zip(dataset_result, dataset_tag):

num_of_line += 1
if num_of_line % 5000 == 0: print(’prediction Line’,
num_of_line)

all_correct = True

N += labels.count (1)

n0 += tokens.count (1)

for (label, label_predicted) in zip(labels, tokens):
if label == label_predicted:
num_of_correct += 1
else:
num_of_incorrect += 1

all_correct = False

joinedArray = [x + y for (x, y) in zip(labels, tokens)] # D
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DEFZME 2

71 joinedArray = [tmp for tmp in joinedArray if tmp != 0] # %ZHl
BRLTED® 0

72

73 for index, targetNum in enumerate(joinedArray):

74 if index + 1 == len(joinedArray): break

75 if targetNum == 2 and joinedArray[index + 1] == 2: nl +=

1

76

77 if joinedArray[-1] == 2: nl += 1

78

79 if all_correct: num_of_all_correct_line += 1

80

81

82 p = nl / n0

88 r =n1 /N

ga f=2*xpx*xr/ (p+ 1)

85

86

87 print (’\n-------- ”)

88 print CE2TDITH :,7, num_of_line)

89 printCE—EUL7=1T8:’, num_of_all_correct_line)

90 print C’Nyouuuw:’, N)

91 print (’nOyuun:’, no)

92 print(’nl ,,uy:’, nl)

93 print CEITEIER:’, num_of_incorrect + num_of_correct)

94 print CIEfB#X :’, num_of_correct)

95 print (" FIEfE#:’, num_of_incorrect)

96 print (’ IEfRSR

:?, num_of_correct / (num_of_correct + num_of_incorrect))

97 print CHEEE ,:’, p)

98 print CHBIREX :’, r)

99 print CEF L uu:’, f)
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