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Tk 20 4RSI RF BRI LW RMIIR T R
XFR—= AR5 LSTM 7% W\ 7o HAGEE [ A KB H

F# : CAO RUI (16NM714Y)
FREZE BT TR BUR

A CE B

A TEHHAGED T FA NP SERRHAZMHT S XAZ I L TXFR=AD
AT LSTM % W FiEkzidi s,

BEARBMEIETFA SOR» 6 Al E Wo -BEERB 2T 5222
Thh, BHRIMEPEMSE Y AT LOREHEME UTEETH S, EEREMEIX
T XA NEHEES & AL, FHEEIZ BIO OX 7253557 ) v IR#EE LU
TENMETE S, 20O TN EDIMT — X2 REIZHET S Z LBV TEIE,
ST EHER Y (Conditional Random Field, CRF) O3 Fik% FH U C Ak & I
WTED, ZEURNRBHARETFA OGS, 75 A NEHEEIIZHETLHICH
FEXGI D ORERFHT — X e —HML T RWZ 4L, TFADEHEGES AL
THMMIT, BHEEXYID ORMENEL B, 72, HEOIMT — 22 &b THMHT
LZHEICE, BT — X OHEXY Y OFEMENRE L 5720, AT — X &2 KL
THERICE HEEX YD ORENEL B,

ARFXTIXZ OHGEXY) D ORBEIZH LT 5728012, 7F A b & BEEHI Tl < X
FHIE LT 6 A, BEAREMEZ XTI LT BIO DX 7 %253 22 UTE
AMET B, 2N & D EEETRARZBEDIE LRV, FEkFEEFIEE LT CRF A
WS NTEZA, T, Deep Learning DX AHH LSTM % W72 FEDY state of the
art L7 > TW5b, RIiX TIEXFER—AMNFM LSTM 2%E2% L, IREX OTF — X %
FMALT, TOMEPHEZMERT 5,

FERROFER, X FRX—=ANFA LSTM & CRF & [FASFM EOMWREEZ /R U7z, F 723l
T —XDREIHVAENCEETH Y, SRIJEMAZEEZFAHL T Z OMEIINL
ERR



Master ~ s Thesis in Scholastic 2017, Major in Computer and Information Sciences,
Graduate School of Science and Engineering, Ibaraki University

Named entity extraction from Japanese text with a text-based
bidirectional LSTM

Author : CAO RUI (16NM714Y)
Adviser:Prof. Hiroyuki Shinnou

ABSTRACT

In this paper, we tried slove the problem of named entity extraction from Japanese
text by use a character-based bidirectional LSTM.

Named entity extraction is a task to extraction the named entity witch have the
meaing with person name, organization.As the base technology it is important for the
task of information extraction and question answering system.Named entity extraction
can be formulated as a sequence labeling problem that regards text as a word sequence
and assigns a BIO tag to each word.This problem can be solved with high accuracy
by using CRF(Conditional Random Field) if we can prepare a large amount of labeled
training data.However, If we got a japanese text, When we dividing the text into
word strings, The criterion for single word separation often does not coincide with
the training data.So we will got a problem when attempt to converting texts to word
strings.Also when using multiple training data together to attempt increase the size of
training data we will got the same problem because the criteria for word segmentation
is different.

In this paper, in order to deal with the problem of word segmentation.we consider
let the text as not a word string but as a character string. Conversion the problem
of named entity extraction as a a problem of assigning BIO tag to characters. By do
this the problem described above will not occur.CRF has been used as the general
method.Recent years,The bidirectional LSTMo of Deep Learning has been become to
the most advanced technology.In this paper. we implement character-base bidirectional
LSTM and confirm the effect and problem by using IREX data.

As a result, Character-based bidirectional LSTM showed a better performance com-
pare with CRF.And the size of the training data is enssentially important, we wil try
to slove this problem by using dislocation learing in the future.
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A
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aih

1E&E &

R
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1.1 HBE

R X TIEHAARFEDT FA M oEARBEZHME T2 X A7 L TXFEN—AD
B LSTM 2 W Fikzida s,

EARBEHHHIE T F A FOhh o AL RMlfk% & Wo ZBEERIEZMTIT X X2
THY, HHRMEPERICE Y AT LORBHEMe UTEETH S, BERGMEI
TX¥ANEBHIEY] AR L, BHEFEIZBIO DX T E2ME5T2R5 7R v IREE L
TEANMETE S, TODH TN EDOIIFET — 2 %2 KBIZHET 2 Z & B TE L,
ST E HER I (Conditional Random Field, CRF) O3 F3k% il U T Ak & 12 fi#
ITEB, ZEUNRPHAETFANDEE, 7F A M2 HGEINIZHEIT HBICH
FEXYI D OHEDIHT — X 2 —H L TWRWIZ e H4 L, TF A D& HEEHIZEH
T HMBRIZ, HEXY L OMENEL B, T2, HEOIFT — 22 &5bETHHAT
BIGEICH, BIlFHT — X OHEEXY) b OREENE L 5720, T — X 2 KA
T HBERCEH HFERY D OFEMPEL 5,

AFLTIEZ OHGEXYID OFEIZHL ST 572012, TFA b ZHFEHTIERIX
FHELTE SR, BERBEMEZCFIZNLT BIO DX 7 %253 50EE UTE
AT 5, ZITED EFETRERRZMERE U W, F2/EkFEEFLL LT CRF ¥
FWoNTE 7203, 4, Deep Learning DR FA LSTM % W72 F LAY state of the
art 7o TW5D, KFXTIEXFN— ARSI LSTM 2% L, IREX OF —X %
FALT, 2OMRCHEZHRT 5,

EEROFEER, R — AW LSTM 1% CRF L A% EoMaEE2 R U=, £ 7239
T —2OREIVAREMIZEETH D, SRITENFZEZFH LTI ORI
T 5,

1.2 AEEIXDIERK

AKX T, FUOEARKIETAZEEZ2ENLELE. BEI3ZETT — X DRI
HE LT, BENPRVWEREINTWS [Inside-Outside ] DNV Z—arydD 1D
TH5, 10B2 LMEENEF ¥ v 7 RTEEEZAVEFIRIZOVWTHRRE L. H4
BETRINTRY) VIREIZOWTE DT Uz, BEETIFILSTMIZ &5 BIO X270
595 4HEZRBEL, FEOETEHERCHALEZT X ZOMERLZ, ETE
TIFEBEERIZOWTER L2, EICE 8FETITIZ DMK DRz kR 7z,



25 [FEABFREHMHMH

R
JdUT

2.1 EF
FEAERBEHHE &1, A#PHis, Mk Es->EE4EHE, BN, Sk iz

BT REZTFAMNRSKERTIL2BLTWET, ARSEWUMIZEIT 5 ER
D —nHoZ L Thb.

2.2 BH

BAEM OIS 2 EEE, NaRE DT F A M KREDOHEEGEXE (Name
Entity) D& ENTWE T, JBERMTZHWTIT 556, #HICERINTOARWVE
ARBEZAMELZE, RAGEEL L THDLN, MO0 MECEY, TOFRKT, K
BOEAGRRZFHEIZSEHRTOILENDV XY, AFTINS 28T 5 Z & I3

COMBEZ MRS B 2ZFRICE > TREDT F A+ 2o [EHREZ BB Al
Bt 2 B E 7.

2.3 EB{Kp

KESIE 5 H 18 HDE] 9 RFIZfEFI2 20T - 77,

EWVSUZEENSEERB 2 HE T DL FD L5120 £,

< PERSON > K < /PERSON > 13 < DATE >5H 18 H < /DATE > O <
TIME > # 98 < /TIME > |2 < PERSON > ¥ < /PERSON > 282\
117

ZIZTC i/ L CHENZEVPEARETH D, | BRIAOSEHERT X T
H5,

2.4 DE

EAERIUTIIAZPHMNRI L E WS OPORERDH Y, ZORHEERT HME
b5,



IREX TlE, A% TPERSON] , #144 [LOCATION], #lf4% TORGANIZATION],
HASZRE TDATE], WRZRE ITIME], ©%&RH TMONEY |, #&%E [PERCENT],
A4 TARTIFACT] o Sf%zE&Hm L L 7.

25 RSN VIEEE L TOERL
BUEFV SN TV BIE L A L OBARBHIITETIE, K22 2R51F <Y v I

> 2530

BEUTETMEL, ETIVDNT A =R 2 AN EFZEOPRATT — X057 H
5,



$B3E BIOY 7{5ICK 2R

BRI FIERBRTFEEZREEINTVE T, T—XOFI0LE L LT, SVM (¥
A= b7 MUY Y) ZHOEEAERBEMEICBEWVTHEPRWEHREINTWS
[ Inside-Outside ¥ | OV T —>arvdD1DThH5, [I0B2 LIFENEF v 7 &
TEEEH VA FEEZFHT A LEHZEZTVET.

Suddenly, the tall German guy talked to me.

o) B I I I O O O

22T, BidAz I TREDOFGBHIA (beginning) %, 1IEZDHNE (inside) %, O
XZ DI (outside) 2RULTWSE, 25958, HEGELSRIRHTE D LK
B5., OB HHS=ZZD L5 _)VI0B 2 X7 ZIEIENET. 1 & O 7Z 13T,
HEE L CHIR L ZRRICHIGTE EHA.

ODKIZOIZIRBDZEMENTTE, ODWIZIIZHEZZLIEHD FHA. ZD&
I, EARTRDPKEDIFHAIKIZELTED, ZHNIERHIITRY Y ITDREE
Radzencekxd.

10



545 RSN VIRRE

ANl

4.1 T

RINTRY VRS T THBR5 X OFERIZHEY) 2T NVY] Y 259 5[0
| Thd. HAZEEARBMMETIE Xn 3UHENSRO O FE, Yo iXEERKFD
FAEL VI AZTYA—RTBEIRIVLTHAS.

Nurture passes nature.

(%] [Bhad] [#)]

4.2

4.2.1 FEHLTWBERUADBEHRHHFZAS

ZENFETI, BExi2H5RAT, TOEZEXIDPEDT I Ay IZ@T50%2HET 5
ZIThsb, RITRY) VITIE, BREORYx(=x1, x2,x3,....) DEIITEZTWE
. 2595, ARFADRIZIFZAFIRLZ N REDHEREERTELXIITRD
FULZ.

4.2.2 V7 ADEDEKRICHRYPTWVWT &
Bl (i g 2 M)

This is a pen.
(AR || Bl | e | [ 44 |
SFADEN n 0% 518, ZOMAELEENDATIR) ET, 79 ALRAT
i Rt Raae) TR&E e RfE 4] L DX IZBARITHRY £,
HET DL IINEETH S,

4.3 ETI
4.3.1 RBh~<I/)L37ETI (Hidden Markov Model)

R x = (x1, ... x])

FNVH y = (v, ... )

11



WEAHE :

[FRHER P(x,y) 76 ¢y = argmax yo P(z, y)

RE : MEDERIERMDERLMRELTIEA

P(x,y) = Pz, yil@i—1, Yi—1, .- L y) P(ri—y, Yty e LT, Y1)

= P(xi, yilwi—1, yi—1) P(x1-1, Yi—1, - ST Y1)
EIRFHESR :
l
P(x,y) = [ [ P@ily) P(yilyir)
=1
KRN FTA—4
P(zly), P(yly)
$BF—
D= (zW,yM). ... (zPD 4P
RIHEEBITAE :
P(aly) = DATzly T LS
W DTy TN IR
Plyly) = D NTy DWIZ y KB L 728
YW= DAD Y D> bROBEENGET 5 i DI
KD=WEHED :

Ymaz = arg max, P(z,y) = argmaz,logP(x,y)

= argmax, Z log P(wi, yi‘xifla yifl)
i=1

12

(4.1)
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(4.7)



4.3.2 ZiEDFEIBZDOZRRER

mal X 7T B, T OHFEHY (xi), ERTOHEEE (xi-1), BEEOHRGE (xi+]1) B
FMEUTHZ 5. 72770, yi-l Ryi+l ZE DS BRVDOTHZ RN, TZ T, yl,
v2,v3,... &, BIDROIEIZHEL TWo T, yi DHREIZIZT TIZHRE Lz yi-1 Z2HW5
e EEZD. yi-l ZEELUERZDT, Vis2 LzolE->TWAZEH50 D
L\, o T, yviz#ET BRI, vi-l, xi-1, xi, xi+1 R Er o EZ M2 T35
ZEMTES., FHBRBETIEITRTOIRLBLDR>TWADT, ELWVyi-1 ZHW
THEMERT MVEELZENTES., ZNHISEBOZRIREHATH L. Thiz, HHE
RDOBRYGHETIE, M 2BMEZHOTI DRI MLVERITEHIENTES. iR
W, ERTCERICHB U ZBEER, xi 2T 2 XFIREEZHANTERWN. —
PRI GHERIIEZ < 7 508, K 0 SRR D IREIC 72 5.

4.3.3 FMHft E#ES (Conditional Random Fields,CRF)
R4 x = (x1, ... x1)

TNVH y = (v, .. )

WEHE :

ST ETER Py|z) 726 ¢y = argmax yo P(x,y) Z#ET 5 (4.8)

SNEAICE TV Pylz) = exp(w - ¢(2,y)) /Ly SN FZRETS S -

Sr(z,y) =D o,y yt — 1)) (4.9)
=1
S s
1
¢M%y%=Z@ﬂwlgamww¢wﬂmy¢—1ﬁ) (4.10)

13



SR S HREER

$BF—5
D = (2'1),y'1)......(z'D]),y'D|)))
RRAOEE :

L(w) = Z logP(yW|z¥) &L &
(z%,y*)eD

WY = ,wold te v LwOld

Volw = 5 (6(2,y9) = 3 PylaDo (2, y)
Yy

(z',y")€D

> PyleWe=y) =D > Py, ulePo=", yrmi1))

t yt,yt—1

KD=WEHD :

ma

Y™ = argmaxP(y|z)

exp(z w - G(T, Y, Yi-1))

= argmazx
y

z,w

= argmgx;w - O(T, Yty Ye1)

4.4 BETILOXYw N FTXYy |k
4.4.1 Bh<ILIT7ETI:

Y AN N N
Izl 5

S PR
ARFNDELAME 2 #2732\

14
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(4.12)
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(4.14)



4.4.2 Z{EDFEIDOZFRER :

MxinEZEE2EZOND
T ROV RINEIRDFEN S LE 2 HBETE R

4.4.3 FHESEHERE

MerxhZMEEZ N5
T RWVRINERDIEN S LX 2 BETE S
FEDPEN

15



F5EZ LSTMICLDBIOY 705

5.1 LSTM

5.1.1 TEF

LSTM & % Long Short-Term Memory D& T 9. KR FIEEIZ X 9% Deep Learning
DF Recurrent NN O 1 D TH 5. LSTM X RNN DD 1= k% LSTM block
EREENDAEY L 3DODTF = 2O T7 0y JICESMR A L TEEINTVE
T, LSTM X7 — 25 Z & THARELZ R L T2,

51.2 4 —Fh
LSTM (Zlk, 3207 — "5 AHEZITED, UFO LSRRI 5.

gateforget = O-(foXt + thht—l + bf)
gateinput = O-<VVixXt + VVihht—l + bz) (51)
gat@out - U(WoxXt + Wohht—l + bo)

BAST— bl EHAREIC Y RS Kb T WS, FLTET — DR
ENILATITAR B -

Forget Gate

HDXIVDIREN S, YOWDZ2HERT 20 EDHN 2 5 T 502 HMT5. D
FOREOTHTH 5.

Input Gate
FULKEELUZZIEHRDO EDEH D 2 L IVOIREIZINA 5 D22 {l#dT 5. DX DIREE

DEHFTH 5.

Out Gate
YILDIREED ¥ DR % FHlE LTH LT 202 HHT 5.

16



5.1.3 TILOEH:
LSTM iZ1%, IV OEH L FRHOEFRRDH D, UFD LSRRI NS.

C = tanh(We,Cy + Wohh(t — 1) + b.)

C’t = gateforget : C’tfl + gateinput : é (52)
hy = gategy - tanh(Ch)
5.1.4 &I :
EDOARD Ct D
gate forger - tanh(Ch) (5.3)

DED T, BIDEILDREEL SHZ—ND AN ZNITT, BIOEILDWL DD ED
S Ad 5,

5.1.5 B :

C = tanh(Wo,Cy + W,hht — 1) + b.)

- 5.4
gateimpur - C (5:4)

ANI7— b EEHTOWE (CF LK) 29T, LV OREICH 7= 5 58W % M 5,

5.1.6 TILOEHFODIK :

Cy = gateforget -Cio1 + gateinput -C (55)

5.1.7 FRIOHT :

hy = gateyut - tanh(Cy) (5.6)

OV DOREIZH 1T — b OIFRE T T, FHIZHIDT 5,

17



5.1.8 LSTM D)BEGIFEHE -

2 =W.a'+ Ryt — 1) + 0,

2t =g(7)

7= Wint" + Riny'™" + pin @ ¢+ by,
it = o(i)

—t
f - Wformt + fiforyt_1 + pfor @ Ct_l + bfor
—t

fr=a(f)
Ct:,it@'zt_i_ft@ctfl

Bt = Wout$t + Routyt_l + Pout @ Ct + bout

(5.7)

o' = U(Bt)

yt _ 0t©h(ct)

5.1.9 LSTM OW{=IRETE :

8y' = A+ RI62"" + R 6" + R0 f" + R., 00"
so' = oyt (D) ) (D o’ (0)
dct = 6yt @ ot @ R (") + Dout @ Jo'+
pin () 0 4 pror () 1+ 6 () 11 (5.8)
5ft = (e D o'(f)
§it = oc @ 2 @ 0’(7)
6i* = oct Q it @ J(%)

5.2 LSTMICL 5 BIOY 7 Dft5&

RYIDFIEE UTLSTMIZ L D E XTI/ T 2HRERD S, T U T, {FITH
LT, BIRUZX TOMROMDPERKNIZES XX 72BN 9. #EIRTHEIZ,
HBEN—ADWHERDOFNRERE LTEH, ZON—ADRPUTDONL—LE2RITRETH
A, ZOWHIFEZRETILIY XLATRKDSONET.

O—-——>DBOK
O———>15H

18



# 5.1: LSTM IZ £ % BIO 2 7 DAt 5

A IE | = b Iz
to | Poo | Po1 | Doz Po3 Do3
t1 | po1 | pu1 | P12 D13 Do3
lo | po2 | P21 | D22 D23 Do3
ls | Po3 | P31 | D32 D33 Do3
U5 | Poa | Pa1 | Daz D43 Do3

Pos
t1s | P1so | P1s1 | P1s2 P1s3 Pos3

53 E4E7)ILAY XL

AT x
for all y;
t(L,y;) = P(z1,41)
for j = 2 to | D|
for all y;

t(J,y;) = 7;?@11[50913(%‘7yj|$j—17?/j—1) +t(j —1,y5-1)]
-
s(j,y5) = a?“ﬂ@”t_af[l()gp(%yj!ﬂfjfla Yi—1) + (7 — 1, y5-1)]
-

max

izl
forj =|z| — 1tol
Y7t = s(j + 1LyT)

= argmaxt(|x|,y)
y

19



6% Z=EBR
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6.1 EERERTE

REFEOANMECME % MR T 5 72012 IREXhttp://nlp.cs.nyu.edu/irex/NE/IZ
X OEMINT WS CRLEIGAERET — X 2 AW TIRETIEIC & 5 FG R H 0 LR
BiTo7z, ZOT—XIIHHFE OB ELH1IH»S 10 HE TOREHE., 1 7530UTxt
UT. IREX CTEHI N SHEHOEARHNEZ X IMNIF LT —XThHb, KERT
T 2EEERES IREX TEHSINZUFD SHEEOBAERETH 5,

% 6.1: 8TEFHDIE AR

ST [ ok [ 1 |
ARTIFACT EESEY/ES J —~)VE, Windows10
LOCATION 44 A XV A, TEE
ORGANIZATION | #Hi#% HE%., NHK
PERSON A% TR =, AT
DATE H Af 5H 29 H., 2018/01/31
TIME IR R =KRF, 10:30
MONEY SEA 141 M, 8 R
PERCENT G 15 %. 3#

CRLEARET—XD55 707 T LA TRER I HE7- 4296 XZ2FHET 5,
ZD5H 3,951 XZEHMET —X, 345 X ETANT =X & Uiz, XFTHET 5 LIk
T — 1% 255,882 XXF, TADNT—XIX 26,187 XFEb, ZHXFIIRHLTEE2D
TRV EIND, 727703 6.2 DH T OPTIONAL (ZXHRIZ L7 > 7D T, FEEIZ
N53$25X270% 17 BETH 5,

Rzl s, ARRZ M EINnT —XD 1 X TH D,

/ ™
<PERSON> M I E M </PERSON> HtHiZ <DATE> ¥ </DATE> (T

»H7- Y <LOCATION> ¥ AHE B </LOCATION> T <ORGANIZATION> &
Bl Al # & </ORGANIZATION> & <DATE> —+/\H </DATE> &R L.
<ORGANIZATION > 2% < /JORGANIZATION> @ <ORGANIZATION > # K
Fi# 4 </ORGANIZATION > fffE i E OV IEIZ DO WT TBUEICE 2 RIET
A= AN YA AN

N /

20



& 6.2: WARHD 7 )V
ID | MARBT V| ik |

0 | NONE @G R & 1L MEER
1 | ARTIFACT-B &A% DR
2 | ARTIFACT-I & G5 D

3 | DATE-B Hf} o Bagh

4 | DATE-I H o

5 | LOCATION-B e ANY L

6 | LOCATION-I 4 D rh

7 | MONEY-B SEED B

8 | MONEY-I EEADH

9 | OPTIONAL-B F 7 a v Ol
10 | OPTIONAL-I F 7 arvor
11 | ORGANIZATION-B | #H#% D BHlA

12 | ORGANIZATION-I | fHfko

13 | PERCENT-B 4 DEIE

14 | PERCENT-I HE D

15 | PERSON-B N£ DR

16 | PERSON-I INEADLE

17 | TIME-B R oD B4R

18 | TIME-I e o h

FRHOT—REARFEPFHTE D LS ICXFRAIICKY] D, £XFICEARRO
TRV EMNELEZEDPIRTHZ, X6 217D T —ZBMEEI N5, 11THMPX
FHADOX, 2T7HP 1ITHOEXFIIN T I VDI TH 5,

/Hm%$§mﬁﬁﬁﬂ%tDéﬁﬁ%?ﬁ%%%é&:+ﬂa\
ZRLU, 2o REEAFTEZEE O B ZM EIZ > Wvw T [T
MEIZHEEL2 RIFT I EITERS BV,
151616160003400005666011121212120344400001112120
11121212120000000000000000000000000000000

/

6.2 EERER

T CIXERR L EEREZFARSL, ZHUZETALRXFEIZN LT NONE BSOS
RNVEMNGEL, FOMNEUEIRUDREREEHRUEZEE AL T 5,

TV AT LAMXFIZN LT NONE BAD T X)L &5 L% S, BT —
XD NONE DA D T ROV O ZE S, 35 &, BHE (R) LHEHAER (P) X8

21



TCTEEINS,

A A
P — S—l,R - 5—2
ZUTHFEUZET VEEROFMAEIZA T D FAEIZ & > THRHTT 5,

2-P-R
F =
P+ R

ETIWIFIIT — X Z2ffio TEHINZWSM LSTM DETILVTH 5, £ epoch i
WCETIVEMREFEL, % epoch BODETIVET AN T —XZ2FRH L CIHE L 72,
FE % 3K kekkal & X kekka2 (2779,

#* 6.3: EEkER

epoch | HAH | HER | F-{H

1 0.4625 | 0.4533 | 0.4579
0.5475 | 0.5406 | 0.5440
0.6084 | 0.5877 | 0.5979
0.6617 | 0.6369 | 0.6491
0.7056 | 0.6866 | 0.6960
0.7300 | 0.7074 | 0.7185
0.7383 | 0.7252 | 0.7316
0.7411 | 0.7257 | 0.7333
0.7696 | 0.7383 | 0.7536

O[O0 | J| OOt | W N

22



0.8

0.75

0.65

0.6

0.55

0.5

0.45

0.4

X E
BEE

epoch

6.1: epoch %D E T )L D FAf
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TE EXR

R
JdUT

AX T, TFANZEGEF TR XTFE UTRA, BEAREME %27
X LUT BIO DX 7 %A5T AL LTE AMbT 5. HEEERE R 2 5 mHE 72 0
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V=AU X b

xp = cuda.cupy

wdic = {}

f = open('wdic.pkl’,’rb’)
wdic = pickle.load(f)

f.close()
trainx = {}
trainy = {}

f = open(’train.dat’,’r’)
xl = f.readline()

yl = f.readline()

tn =0

while (x] and yl):

xl = xl.rstrip()

yl = yl.rstrip()

ws = xLsplit()

xxl = []

for w in ws:

it w in wdic:

xxl += [ wdic|w] |
else:

xxl += [0 ]
trainx[tn] = xxl
trainy[tn] = ylsplit()
tn +=1

xl = f.readline()

yl = f.readline()
f.close

class MyLSTM(chainer.Chain):

def __init__ (self, lay, v, k, cl, dout):
super(MyLSTM, self).__init_ (
embed = L.EmbedID(v, k),

H = L.NStepBiLSTM(lay, k, k, dout),
W = L.Linear(2 * k, cl),
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)

def _ call_ (self, hx, cx, xs, t):

accum__loss = None

xembs = [ self.embed(x) for x in xs |

xss = tuple(xembs)

hy, cy, ys = self.H(None, None, xss)

y = [self. W(item) for item in ys]

for i in range(len(y)):

tx = Variable(xp.array(t[i], dtype=xp.int32))
loss = F.softmax__cross__entropy(yl[i], tx)
accum__loss = loss if accum__loss is None else accum__loss + loss
return accum__loss

demb = 100
vsize = len(wdic)
classsize = 19

model = MyLSTM(2, vsize, demb, classsize, 0.5)
cuda.get__device(0).use()
model.to__gpu()
optimizer = optimizers. Adam()
optimizer.setup(model)

bc =0
xs = ||
ts =[]
for epoch in range(10):
5=
for sn in range(len(trainx)):
X = trainx[sn]
y = trainy|sn]
xs += [ xp.array(x, dtype=xp.int32) |
ts += [ xp.array(y, dtype=xp.int32) ]
bc +=1
if (bc == 10):
model.cleargrads()
hx = chainer.Variable(xp.zeros((2, len(xs), demb), dtype=xp.float32))
cx = chainer.Variable(xp.zeros((2, len(xs), demb), dtype=xp.float32))
loss = model(hx, cx, xs, ts)
loss.backward|()
optimizer.update()
xs =
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ts =[]

bc =0
if (sn % 50 == 0):
print(sn, 7 /7, len(trainx),” finished”)

outfile = "nsteplstm-" + str(epoch) + ”.model”
serializers.save__npz(outfile, model)
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