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3ECTT—XDEERE LT, nwjc2vec DET A EZH W2, FAETRINI IR v
SHEICOWTE D E LTz, FAETIICNN I X 3 LENHEOTELRIREL, F
S5ECHERCHMLZT — KL ZDERR L7, B 6 ECIRERMERICOWTESE
L7z, WmBICHE 7HE Tz oMoz ~7-,



Master’s Thesis in Scholastic 2018, Major in Computer and Information

Sciences, Graduate School of Science and Engineering, Ibaraki University

Document classification by Convolutional neural network using plural distributed expressions
Author:Zhang Tianwei(17NM712T)
Adviser: Prof. Hiroyuki Shinnou

ABSTRACT

In this paper, we attempt a method using CNN (Convolutional neural network) for vectors in
which Japanese texts are dispersedly expressed.

In recent years, a lot has been studied in the field of document classification, it is difficult to
improve the system by traditional methods, so various new methods have been proposed.
Distributed representation creates word strings from texts and expresses them in a vectorized
way like images for words.

In this paper, in order to image (vectorize) this word, we regard the text as a word string rather
than a character string, and use a distributed expression (nwjc2vec). This will not result in the
problem described above. In addition, it is known that NN has been used as a conventional learning
method, or in recent years, the accuracy of image identification has dramatically increased by deep
learning. Use the distributed representation of Japanese documents as CNN to confirm the effect
and problem. As a result of the experiment, the document classification by CNN showed equal
accuracy or better. In addition, it is essentially important whether the size of the training data is
important, and in the future we will use this distributed expression to deal with this problem.

In this paper, | first introduced about the procedure of image identification by CNN. In chapter 3,
the model of nwjc2vec was used as a distributed representation of data. Chapter 4 summarizes the
series labeling problem. In chapter 4 we propose a CNN document classification method, chapter 5
shows the data used in the experiment and its results, chapter 6 examined the experimental results,

finally in chapter 7 the conclusion of this study Mentioned.
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VAR, CENEOMHEBIC IS BRI TWET, GRITEICX > <, $flE2m LT
2DI3HEATH Y, ENTEALHLOLFE M EREINE L,

KL TIEHAREDO T ¥ R+ 2B OSHERIAL 72_ 27 b ricxf LT CNN
(Convolutional neural network) %\ 72FikzilAH 5,

ZOWEEZMGL (7 bafl) TEE0IC, TFRAFEOXFHITIIA L HEES L L
Teb i, iR (NWJC2vec) 2#FIH T2, ZNiC XY LRl TR 7= h234: L
U7\, TR ETEL LTNNBAHWLRTE 2D, HE, T4 —TT7—=v 7
I XY BRI OREESRIBIICEE > TV 3Dk bhoTnd, AR TIIHAELE
ORI (27 Fafl) L, CNN 2FIH L T, ZoshR-cRE%HERT 5,

AL T, 1FU®» CNN I X 2GR O FIHICEAT 2 L 2AL T L7 H3E
TT —ZDIEERE LT, nwjc2vec DET A ZH W2, FHA4ETRII IR v 7iEE
COWTE LT Lz FA4ETIICNNICKZXENHOTELAREL, FHHETIHE
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2.2 GETREE

Ky 2T D27 F 4T v HMilik Python Framework—Chainer %\, S5
Python THIF L 72, XEXHRILEZ T 2 7-01c, HEEREIE nwjc2vec ZFIH L 72, &K
AT LOBEEREE A 2.1 1, BARIREL X 2.2 1R,

# 2.1 v 27 LEEBRES

(O Windows 10 Home

CPU Intel(R) Core(TM) 17-7700HQ CPU @
2.80GHz

RAM 16GB

GPU GTX 1060 6GB

2.2 AT KBRS

227 Y7L Python3.7.1
TJL—LY—7 Chainer 5.1.0




JBEAAHB =2 —FN%y FT7—2 (CNN)

3.1 EAR D %

CNN o3, BIAAEB X U7 — ) v 78 & WX e 8 2 58 BBk L -5 %
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1
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]
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BB JEDFEARE & (X, ATINKAT, otz F v A0 L) D WxW 34
ZDOHEEDOIE %R E D, UTFTTRINEWXWXNERLT.RIDANETIR,F v 41503
ANERR 7V =27 —=N7eb N=1, #7—7 b RGBFF3KWN=3Th %, ZhLIF
OHE TR, EMOBAABOHNF ¥ ANB(THhbbBBD 7 4 V28 & —3T 3.
PUITFTIE, 2D WXWXND AN Zy; (00, k)[1,W] x [L,W] x [L,N]) &£ &FE L,

BIAHJETIX, 2 DANNC T 4 V2 EBHAGFEEZLT S . 2, — A 2 BRI T o
7 ANZDEIAD, Tib b/ A XD E ANHBRIC RITHITE HIAA T HIR %
L7720, 520 Ly Va3 2 b0 L EANICFRICTH 5,

BARINCIZATIOW X WH A ZDKF ¥ AN T EICwXWDH A XD RKILT7 A VR %
BHRAB,ZDERENTF ¥ ANV ICDT> TNET 208N THL. 741 2%
hiji (6, ) [1L,w] x [L,w] x [L,ND)&EFL &, COFREOHIRIZ T F v Aot e 7
%,

CTHICEY,—2oDT 4 N Rhyp D E ANy LMY A XD FE W X WD1F ¥ 4L
SOOI ERE. Rk 7 4 V2 ENEHEL,ZNZWTIC EOFHREZITXIE, NF ¥
INGFOWX WD), THDBLWXWXNDI A XDy, 4 ((0,j, k)[1, W] x [1,W] X [1,N])
155, N2 7 40 2DIHbD—2ICOWTDFHEET 3,
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LA A AT L CTIT 9 ORI THE(0F Y, BIAREDOF ¥ ALE(=7 4 L&
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HEmE LT, 2—=PERaI YTy YO L) BEANE T F R b Tld, TBEREBITOWRES K
RICIE T L. BHEEL_ADOUER EFL Wil R 2 enFETFohTtunwEd,

XFLANVDEEUHE 2T 20, HEEL VDG LR U < SCFn G %2 S
BLS BV ET, XFpMEBEZzHEATFEL T LT, ORWIFRZ P L]
WiEzEoNs, OQFET -2 ICBEHNRWLFORI A ZHAEIR L TRONE, Lo
Te Ay b HbhroTHnET,

AFECTIE, HAGEDO S FITN L TR Z2FE L TAET, AIRD 2
DONETHRINTWE T,

. FEF— 2 Ol
. XFHEERO¥E

BEDOESHEOERD L ZAICFELAMHIE WA E TS,
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4.2 BEER 7 PV DAERR

e a — Y2 LT nwjc2vec T T A E T, FHEIC O W CHITRHEE D HEEX
7 M aRERT 3. HERZ ML LI, DEDDHEXDOEODNT P LTEL A
KBDOZ L THD. nwjc2wec ETVIFANE, THE, HHE»L%Y, WREFEDRE
WHEERX AT & L, NREEZFHT =2 -T2y V7 —2Th5. ANELH)
JBIETEEFOHFEL —xt—ICMIC L7z — F DO ERT P rieRLTW5, FlEEI
BELEZED ) —FEBAERE LTE22 20 TE 5. ANEEHRIEOMICIZ,
INLEOBRCEADBD Y, EATHIE LTEHET S, COEMIINEZEHRT L LIC
L oT, FUYED, OXMRYGFEE THIT 2 X5 EEE21T5. nwjc2vec IIEEL LK
THEL BTN ZH O CHNBHEGEDOHGE~ 7 P27 5,
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5.1 EEREE

KtRICH T 2 RBHOXEHT — 2113, EZEFEVTEHFE L 2BHREAREEZ S

T o — N2 BRI T 2, 20— N FZHAREOREL LY v YLD ERINGKL 77,

HESEOLHGLEET 2 -0 eI NLa— X TH 5,

XEHEAD S word2vec 1T AJ)AIRE 7 GBS~ D2 %
mecab % M\ CTIERESRMEMT 21T > TH

I—RZ2DT — XK

172,
s DERBICEIT 5,

XEEAITIL T

Train 2139
test 535
nwjc2vec DFEITD X T A — &

KICEK size 200
BE[exs window 233
BV v 7Y v I negative 25
B E(t softmax hs 0
A sample Le-d
FEEATIE iter 10
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5.2 285 — & D¥EfE

T, XFEREREOFEHICHWE T —22HEBE LT3, DA, UMD ECH
BRI 2 E T A 7200 a— R B ER L2 BB T L, SlEIZ. 2D a—
N2 FMEROFECEB L > icLEL & 9,

BFL®IL, a—"20Kxyva—Fefz{TEd, 32Xy va—F

L. 77ANV0%FI< 93 &, train.dat % test.dat & \» 9 ZEID a2 — X ZADBHNT I,

RIT, HEEHEAT XU 5T w B train.dat < test.dat # XFHAICXYIDFL x5,

WFHACTERICEKY > THL 2T, a—ADFEIALREHEICTX A EH51CAD %
T, UToa—2%2FT, XFHEMORXYIDICEBLEL x 5,

ERRDORZ Y T 2R H 2 LT FHRAICXY] S L7z 2 — ¥ X ichigyo.txt 23

I NEF, Ichigyotxt D EHZ L, UTD X ICEHEZRXY) Y & LT, XF

AKX oNTWBEZEnbarh 4,
Y EZITER MBI L L BEE T Ho /2 720, A
BE BN Y= cRBLEBL T W 7228

feE £ LT, JERERMENT 21T o 2 I 3L 2 RE I E 525, Zohd o HeE
—mE e WO BT LT 5L, UToElicksTnEd,

We-4F & B
A8 B
B-4A 2B

Pen-FERFH L-4F
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B2 55-BhE
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Kol JHEH RE-4F
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5.3 XF I REROFEE

TERL 72 2 =28 2 & nwjc2vec Zflio TFHHERR 2 AE I TAHEST, ALT4 L2
FUTC, UMTOa—F2FETLTCHFEIEEIL k), XFEoERHOH B céb 513
ERCE

GREFAA X=NT X =2 L LT, FEERBE ORIt % 200, window ¥4 X% 5 (T
LTWwES, RICEDHBAIMERIC R DI, XFITHEE & TRV vz, Rt
HAERKRELTIMEDRZRDPHLTT, F7-, window 34 XEZJADICH 72D, by 7
DFENLFEDEM ETELS 72 L) ICFEHIZ 8RB H Y 5,

H-#5  0.93366 -6.509989 -5.906303 0.214714 -+ -0.382745 3.625399
%-BIFE 2.578197 -6.678836 5.235908 6.892576 «---- -2.547395 -0.345394
B ZA-8F  -0.707921 2.65009 -0.679349 0.115215----- 2.928199 0.806332
iX-BhEE 0.916211 1.657758 0.285238 3.529637:---+ -6.466444 0.556584
Sin-4E  -1.885426 -1.137049 6.066681 0.54647-++++- 8.441523 -3.495977
23-BhEE  -0.477284 1.859203 0.269751 1.271799-+-- 0.531279 0.019086
Ben-TE2R 5 -5.283065 -0.44486 1.752915 -5.702563+ -+ 722811 -1.796834
z L-%E -8.688087 -0.716002 -0.736279 -1.289141:--- 220378 4.516357
&-BhigA  1.814621 -3.797831 2.075994 -2.326933------ 5.710362 0.104591

. -fBhEeE  0.316277 -2.050302 -1.515985 -1.895723---- 269326 1.306579
BAME-# 5 -5.113933 3.999117 -5.042511 -3.102235:-+++- 326726 -6.602059
E-EERE 2.456984 -0.292772 4.536817 -4.508796- -+ 11.3925 -6.368083
T-BiEhEA  1.062979 -0.721476 -0.186454 0.863662: - 0.895759 0.451862

Ho-BhgF  -0.772696 7.14905 3.220794 -6.877355:++++- 2.842664 -3.93723
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7--BIBhE  0.029988 0.118986 -1.792013 1.637438-----8.291867 0.332228
7-®-%45 0.86678 0.169713 -0.194803 -0.86143--+---0.12663 0.358269
. -FBIEES -0.316277 -2.050302 -1.515985 -1.895723:++---2.269326 1.306579
H»-TE&F -3.326147 0.320356 0.517596 -0.430277--+++- 1.516196 -3.94105
BE #5 1.753178 -5.28514 -0.530058 0.338219-++--2.048427 -3.386847
23-BhEE  -0.477284 1.859203 0.269751 1.271799-+++++0.531279 0.019086
¥ =-%3 -0.273265 0.417926 -0.025901 -0.11147-++--0.933303 -0.48075
G-BhE -3.280993 2.437669 -1.257072 5.492289-++-++0.183656 1.305152
I L -TBRE 1.024377 0.890364 1.584021 2.121734-++---7.563321 -4.853026
-5  0.070704 -4.308506 0.39464 1.54591--++--6.830524 -9.622178
L-BF  -0.002801 1.220201 -4.237149 1.617499------0.936314 -1.463345
T-BiE  0.677148 4.701918 -0.588208 -0.514052---+++-10.474952 4.102994
w-BIE  -3.2197 4.763291 0.758203 -3.50346---++--0.939065 0.136638
7--BhBhE  0.029988 0.118986 -1.792013 1.637438-----8.291867 0.332228

zL-%4F -8.688087 -0.716002 -0.736279 -1.289141-+-- 1.220378 4.516357
o -fBhEEE  0.972159 2.599617 -2.659817 -2.104068:-+-+- 4.521084 -1.731269

TEHBPKEDO-T2b RETHL TH B &,

29 IO NESRHDORIPES DT, ZN2—HRVOXICHEDE T, BbRWVEND
B0 EANAALE T, EHOFICELTWS 200 (RICH) %233 (—FRE W CEICHEE
) OXRZPADBERINE LT,
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5.4 EERFER

SEIDEE TV FHEENS T, 16GBDALY IRV EHATLE, RD7DY
—N—DBEBEICEHL e b, EREITVWE L,

train 7 — & (2139 ) ZHWT, EFAZERINTE T,

tset 7 —2 % 535fHE LCANEN, BERUTICORLTHWET,

325/535 = 0.6074766355140186

MHWET B WL OEEL ERLHERD ST T,
9. BN T30 ETADOIRYy 7BEHECT., ZICH L CEBREITVWE LT,

IRy 7 IR
4 0.607
5 0.616
6 0.613
10 0.644
20 0.635

FRICE D, ETNVDOIRy 7BERZ LREENR Y L0, RZHEMicT Ry
7 Lo THER IS R2bTITEDHY $EA,
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KX T, 7F A 2FHcR A HEEN e LTiRA, BEED % CNN /30U c &
mWiEE e LTI 2 HRL T 5, HEE~7 ALl b 2R S 2 U Hiz 5 0LE
DENR B B Lo TET, PEERE L 2HEE~ 7 F v% CNN 2 HwC, BEL R
INTHELFELYVRVIEESIRFCE 2 L F 2, #ERIC NN & FRFENU EOMRELZR L 7.
EEROFHE AR T TH 2, FHROERTCAEIEE T, SEHICERTET LD IRy 74
ZHEPLTTCH. MEPW DR R 27D, ZRICMAT, Hloa—"2zHnkh, £
TNOWGEERLEZ T2 ) 7 AN Z— DB I AR EZEZ 5 Lh) BT BERL L%
haelbnEs, MREZHEL T, IREMEIITSEEZLTVET,
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KX TR A AW CESEO Y AT L 2B L, EEE2m EodE2H L
2. TERANEXFHCTRASHEELLTE L2, 7 MALORERA Uk, EERORE
B, CNN IFHHE NN X W BER LR > 720 %R Lz, 2237 — 20K E S ARENICE
HThHY, 51%I1F CNN 2 FH L T oI LT 2,
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V=X X}

EFNVDAER :
import numpy as np
import chainer
from chainer import cuda, Function, report, training, utils, Variable, ¥
datasets, iterators, optimizers, serializers, Link, Chain, ChainList
import chainer.functions as F

import chainer.links as L

# Data setting

xtrain = np.load('train x.npy").reshape((2139,1,233,200)).astype(np.float32)
ytrain = np.load(‘train y.npy').astype(np.int32)

# xtest = np.load('test_x.npy").astype(np.float32)

# yans = np.load('test_y.npy").astype(np.int32)

# Define model

class MyModel(Chain):
def __init_ (self):
super(MyModel, self). _init_ ()
with self.init_scope():
self.cn1=L.Convolution2D(1,20,5)
self.cn2=L.Convolution2D(20,50,5)
self.fc1=L.Linear(50*56*47,500)
self.fc2=L.Linear(500,2)

def _call__(self, x,t):

return F.softmax_cross_entropy(self._fwd(x),t)

def fwd(self, x):
return F.softmax(self._fwd(x))
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def _fwd(self, x):
h = F.max_pooling_2d(F.relu(self.cn1(x)),2)
h = F.max_pooling_2d(F.relu(self.cn2(h)),2)
h = F.dropout(F.relu(self.fc1(h)))
return self.fc2(h)

# Initialize model
model = MyModel()

optimizer = optimizers.Adam()

optimizer.setup(model)

# Learn
n = len(ytrain)
bs = 1000

for j in range(10):

idx = np.random.permutation(n)

for i in range(0, n, bs):
x = Variable(xtrain[idx[i:(i+bs) if (i+bs) < n else n]])
y = Variable(ytrain[idx[i:(i+bs) if (i+bs) < n else n]])
model.cleargrads()
loss = model(x,y)
loss.backward()
optimizer.update()

outfile = "cnn-" + str(j) + ".model"

serializers.save_npz(outfile, model)

print(outfile," saved")
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BEL2HEA 5 :
import sys
import numpy as np
import chainer
from chainer import cuda, Function, report, training, utils, Variable, ¥
datasets, iterators, optimizers, serializers, Link, Chain, ChainList
import chainer.functions as F

import chainer.links as L

argvs = sys.argv

argc = len(argvs)

# Data setting

# xtrain = np.load(‘train x.npy").reshape((2139,1,233,200)).astype(np.float32)
# ytrain = np.load('train y.npy').astype(np.int32)

xtest = np.load(‘test x.npy')# .reshape((535,1,233,200)).astype(np.float32)
yans = np.load('test y.npy")# .astype(np.int32)

# Define model

class MyModel(Chain):
def __init__(self):
super(MyModel, self).__init_ ()
with self.init_scope():
self.cn1=L.Convolution2D(1,20,5)
self.cn2=L.Convolution2D(20,50,5)
self.fc1=L.Linear(50*56*47,500)
self.fc2=L.Linear(500,2)

def __call__(self, x,t):
return F.softmax_cross_entropy(self.fwd(x),t)
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def fwd(self, x):
h = F.max_pooling_2d(F.relu(self.cn1(x)),2)
h = F.max_pooling_2d(F.relu(self.cn2(h)),2)
h = F.dropout(F.relu(self.fc1(h)))
return self.fc2(h)

# Initialize model

model = MyModel()

# Load model

serializers.load_npz(‘cnn-5.model’, model)

# Test

xt = Variable(xtest)
yy = model.fwd(xt)

ans = yy.data
nrow, ncol = ans.shape
ok=0
for i in range(nrow):

cls = np.argmax(ansi,:])
# print(ans[i,:], cls)

if cls == yans[i]:

ok+=1

print(ok, "/", nrow, " =", (ok * 1.0)/nrow)
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