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TRTIEZ =TV ETANPBEREFRICE L TEHAD~Y— I —2 AN THET,
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4 Ubuntu CIXENMEMEGREATT N, O Linux 74 A MU B a—y g o TR L TE
U] i‘é‘/u

5 Mt E 21T 9 BrEi & L C python 288 H{EH STV E T 23, Windows I3 python %
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HOETHHAITEI N,
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BEFEITTHIET, BEA A F—/LENTW5 python3 D /X— 3 U &R T 5 Z LN
TEFET,

7 Ubuntu (3IN\—Y a3 U I L > TS ERLEELZ LET, ABERY 77 LU R~

Za T NVEERLIZRESR TS, BIELRNWZ ERHD E LT, XN—Va VEEFTLHET
K L THATLTEE0,



Linux(Ubuntul6.04 64bit)
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A VA= ATHBEOEERBERAL TWET,
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AVAN—=MEFE—IFMZa~vy REANTHZ ETETLET,

A — 3L DERE D

¥

bl B

1. 7 Uy’
2. terminal & AJJ

:
)
"
B
B
L
a
¥

8 Vector to I python2 CTix I HW=721F £/ A, python3 & ZTfHH S 72 &0y,

6



Ty A ER

6 ® terminal REDRYAH »
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3. WWkKEZ U v
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Zv7ra— R LT Vector to ZfEED 7 /LA —|ZEE L TL 72 X0,
A A N—=NEHD D EHHEIZ Yes/No BLOERC/IAT — ROATNRRKDHNET O

9 ¥] T Ubuntu %A > A h—/L 17 714 sudo apt update & sudo apt upgrade % J¢IC
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T, A LT EE N,
A — 3 J LA E)

sudo apt-get install mysql-server

sudo apt install git

sudo apt-get install build-essential g++

sudo apt-get install curl

#MySQL DX 7 —RE A A b
—/L

A A F— VIR AT — ROHE
ZROLNETOT, FHTHRELT
<TEEW,

ZXS root D/NAT — K270 £97,

#git DA A h—)L

e+ XA T DA A F— )V
(BEIZA v A M= ERDGAED
S EFH, EEFEZLTHMEITH
D EHA)

#web SEDA A h—/L

sudo apt-get install mecab libmecab-dev mecab-ipadic mecab-ipadic-utf8

#Mecab DX 7o — K& A4 &
k—/

git clone --depth 1 https://github.com/neologd/mecab-ipadic-neologd.git

cd mecab-ipadic-neologd

./bin/install-mecab-ipadic-neologd -n -a

install-mecab-ipadic-NEologd] : Install completed.
install-mecab-ipadic-NEologd] : When you use MeCab, you can set 'fusr/lib/x86_6
4-1inux-gnu/mecab/dic/mecab-ipadic-neologd' as a value of '-d' option of MeC2b:
[install-mecab-ipadic-NEologd] : Usage of mecab-ipadic-NEologd is here

Usage:

IR/ usr/1ib/x86 64-1inux-gnu/mecab/dic/mecab-ipadic-neologd|Rems

install-mecab-ipadic-NEologd] : Finish..
install-mecab-ipadic d] ini

#Mecab FEEOX 7 n— R
#Mecab OFEE T 4 )L X —|ZKBH)
HREET 7 AL 0D VA R—)L,
A A h—/LHIZ Yes or No % =
ROHENETDOT Yes E AL TL
7ZE0,

A VA D=V TRICH =T b
FIZHET 7 A LDA A F—)L
FWRRENEST ROT 7 4V b
FEEZ7 7 A NVOERTIZ, ZZTK
IRENTWDHT KL A% AL T
<7 &V, Ubuntu ®/3N—2 7 |Z
KoTHELRL LS TT,

KIZ Mecab D7 7 4 /v b DFEET 7 A N LHE L ET, FIAPEMETT O TEZNE T

10 BT » A U FSEBRICEH SN TVWETOT, e ETHERINAESIE. SFEOAN
—VarEri#HTosItEREOLET, HEON—Y g VITHEHH CTRHAT L2008k
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B LEJ 10,

]

2= T
sudo nautilus
/root

& ANTI,

#Hroot HERR T 7 =+
WHE—RT 7 A IV
LT 5E— N
WZAD

G o 5 (8] Pueht Gomaral

FEARITAH— 150 3

&

: Configuration file of MeCab

)

1 i R4 |

; $Id: mecabrc.in,v 1.3 2606/65/29 15:36:08 taku.

dicdir = fvar/lib/mecab/dic/deblan

; userdic = fhome/foo/bar fuser.dic

; output-format-type = wakati
input-buffer-size = 8192

dicdir = /usr/lib/mecab/dic/debian

&

dicdir = /usr/lib/mecab/dic/mecab-ipadic-neologd

fHL> 78~ (117, 15) > [#%A]

" NOSDED

2
mke2fs.conf modules mtab  “mec,
a

\ecabre&BIRL E LA (288
&P PSP 0EE R 6

7.

B —H—
etc 7 AL X —
mecabre 7 7 A /L
2B <

T RVAZEIE, ZOTF
L 21 Ubuntul6.04 BR5%
FTTOLDOTT,
Ubuntul7.10 &5E T Cix
BB T RLAIZA v A B
— L ENTWELZDT,
FIF MR LIFEET 74
NDA A N—VEEFEN
LTL7EE,
TXA T4 =&ML
%)

TANE—EALD

H— VIR ctrl+z T
root HE[R COfFEE— N4
T

A—=IFNEHALD

11 Ubuntul7.10 Tix, —Eu /7 hL, B4 URFEOFKE% Ubuntu on Xorg (ZA W
DEFR A LTLEEY, 20 XA TLEROGIETEIEL TIZEN,

Ubuntu on Xorg O EIZET 5 5EMIT

https!//www.youtube.com/watch?v= YKCWS8IAkd8 # Z& < 72 & vy,
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python 74 771 DA A F—)L

WIZ python 2MEH 554 75 V&AL X b= LET, BHH 5D TIEFICANLTN
xFET, Tiea~r FOETIZEE L T [You are using pip version 8.1.1, however version

9.0.3 is available. You should consider upgrading via the 'pip install --upgrade pip'
command.] DX I RET—A v E—UNE—IF NV EICHAIGERH D £TH, A A b

— VIS U FHAD T, HliF T 7ZE,

LA —IF v &F<
sudo apt install python3-pip

pip3 install PyQt5

sudo apt-get install libmysqlclient-dev
pip3 install mysqlclient

pip3 install numpy

pip3 install scipy

pip3 install matplotlib

sudo apt-get install python3-tk
pip3 install pandas

pip3 install scikit-learn

pip3 install cython

pip3 install pyfasttext

#7477 ) BRI A b—
NTAEEZODY 7 2T %A
VA R—ILT B

#GUL 71477V

#MySQL 71 7 7V

# LRCICHEC

#RT S NATHIOF R

# LRCICHEC

#7 T THET A7 F

#GUL 71477V

#T — X fiEAT

W TEH 7477

#python JLiEZ7 4 77V
#PEEBFHL T 7 ANVERLS T4 7
7V

pyfasttext OA > A b — U2 KIT 585515 [pipd install --upgrade setuptools

I FITL CTHATLIEE,

fastText AK(v0.1.0)D 734 )L

wget httpsi/github.com/facebookresearch/fastText/archive/v0.1.0.zip

unzip v0.1.0.zip
cd fastText-0.1.0

make

10

#fastText DY — A3 — RKDH 7
o— K

#ZIP 7 7 A L DffH
#hvo b7 4 L7 N OBHE
#a XA



VERR S 417- [fastText-0.1.0(home 7 L F —IZHDHEBNWET)] 7+ NV E—DLRFi%
[fastText(2 D H® [T] FXRCFETE, )] ITEE L, Vector_to 7 # /L& —NIZKE) S
TLIEEW,

MySQL T —H—DVER & HEFR DA &
MySQL (%, ID iZ [vector|. /SATU— RIZ [to)] T —HF—%fEk L. T XTOHERZ
fFHLTLZE0,

B — L%
mysql -u root -p #MySQL (Z/V— MERTr 71 >

MySQLIizmr 74 v #%(Tita~r RiZtEIarryEFTANLTIEI)
create user vector@localhost identified by "to"; #=——D{ERk

grant all privileges on *.* to vector@localhost; ##E[R DA &

exit #MySQL /»H0wu 77 v k

PL T Vector to Offi | D YEf I TEENE LTz,

11



macOS(High Sierra)

PLUFClE macOS(High Sierra)®d A > A h—/LFHZF L TWE T, macOS I Linux &
[[] U UNIX 520 OS O7=h, FEARMIZIE Linux fLE R CFIEIC /R £3, 9, ¥orn
— R L7z Vector to ZAEED 7 4V H —ZfRHE L T 72 &0,

A A M= VEHD D EHEIZ Yes/No BIDOERIRC/NAT — RO ANBROD HILETD
T, BERFATILTLZS 0,

A — L DRERE D L

#Launchpad % L&)

# Iz 220 v

# 12— FNz2rl 7]

HEI T2 TRV 2a— VDA VA h—)L

V7 =27 DA A ~—/ViE Homebrew Z i/ L TITWET DT, £ A h—LEi
TWARWhHiEF, 2bb it A=A LTLKEEY, 7T U0HF—T
https://brew.sh/index ja iZ27 7 AL TL 72 &V,

12


https://brew.sh/index_ja

A R 1. ZoEsEaE—
3 ) L A= IR

Homebrew N

mac0s ANy r—SI+x—Jv—

c

12X =)V

#HTC, python &A1 > A b —WATWET M, ZOHIIZ python DA A h—/LOF L
FONR—= g UEMERLET,

H— L %
python3 -V

ZP=a< RT Ipython 3. X. X | NHIZHEITITA VA F—=ABHEALTVET DT, £
Va—)LDA A M—=JUIHEATL 20,

python DA A k—)L
python3 234 > A h—/L ENTWARWEAIE, FibzFEfTLET,

H— IV EEE)
brew install python3 #python DA > A k—/L

python 74 77 DA A F—)L
WIZ python MEHT 2574 75 VA v A =L LET, 85D DD TEFIZANLTD
EFET, X—IF VT Fita~ry FEETLTLLEEN,

pip3 install PyQt5 #GUL 71477V

pip3 install numpy #XU NATHIO R
pip3 install scipy #ERLICHE T

pip3 install matplotlib #7 T THET A 7T

13



pip3 install pandas
pip3 install scikit-learn
pip3 install chardet
pip3 install pillow

pip3 install cython
pip3 install pyfasttext

pip3 install mysqlclient
brew install tcl-tk

MySQL DA A b—JL

brew install mysql

mysql.server start
mysql_secure_installation

mysql.server stop

MySQL D% E DI H

#T — S RMT

#HEMFEE T A7 TV

#LFa—NHETA 7T

#HEG 7 7 A VRN

#python JLiEZ7 4 77V

BB T 7 ANERLS T4 T
7

#MySQL BH# 7 1 7 F U

#GUL 7477V

#MySQL DA > A h—/L
#MySQL o )
#MySQL D% & DB
#MySQL D# T

my.cnf &) MySQL OFEET 7 A VDO—aEEXH L FT,

Finder Ca ¥ o — X IZBH)

command + shift + .( K v )% R L #EL 7 7 A NVOFRR

lusr/local/ete/IZF5H) #7 IV E—m R

mycnf 7 7 A N E I — L TCHARIZEZTHELTEL
HTFRAZ U —2v 3 v hTIE

Imy2.cnf] &9 7 7 A NVAITE

BLTIICRD 77 ANEFERLT
WET,

& iCloud Drive bash_completion. mecabrc my.cnf openss| my2.cnf

B 5xobv7
[ ==
© yovo-r

FIAR
@ vE-+F122
L] Esp-use &
EL
® LyF

ALy

my.cnf 7 7 A L& B < # 72 =T 1 v b FHETHWY

14



TLIZEW,
bind-addres = 127.0.0.1] ® FIZ
character-set-server=utf8mb4
validate-password=0OFF
socket=/tmp/mysql.sock
[mysqldumpl]
default-character-set=utf8mb4
[mysqll
default-character-set=utf8mb4
MR TL TSN,

[ JON ] my2.cnf 00 my.cnf

# Default Homebrew MySQL server config # Default Homebrew My5QL server config
[mysgld] | [mysqld]

# Only allow connections from localhost # Only allow connections from localhost
bind-address = 127.8.0.1 bind-address = 127.0.0.1

H

character-set-server=utf8mb4
; validate-password=0FF
socket=/tmp/mysql.sock

|
[mysqldump]
t default-character-set=utf8mb4

1 [mysql]
default-character-set=utf8mb4

ANEKZAELIZL, RIFELTHRT LTIES N,

Mecab DA A h—)L

H— I FILEREL
brew install mecab #Mecab DA A h—/L
cd ~/Downloads #downloard 7 # /L &% —|ZfE)

git clone --depth 1 https://github.com/neologd/mecab-ipadic-neologd.git
#EEEDF T a— R

cd mecab-ipadic-neologd #7 IV E—DBHE)
/bin/install-mecab-ipadic-neologd -n #EEOA A F—IL
A—IFNNEFAL D

Mecab DR TEDEH

command + shift + .(K > ) #EL 7 7 A VDR

lusr/local/etc/\Z# @)

Mecabre 7 7 A V& BH < # I7x%2 =7 ¢ v M) FETHOD
TLIEEY,

77 A VD

15



o0 e mecabre oo e
L'
; Configuration file of MeCab

: $Id: mecabrc.in,v 1.3 2006/05/29 15:36:08 teku-ku Exp $;

dicdir = /usr/local/lib/mecab/dic/ipadic
Zaxybr7o b GBI T, 2872) L, FTOTIC
dicdir = /usr/local/lib/mecab/dic/mecab-ipadic-neologd

mecabrc
i
3 Configuration file of MeCab

; $Id: mecabrc.in,v 1.3 2006/05/29 15:36:08 taku-ku Exp $;

pi .

: dicdir = fusr/local/lib/mecab/dic/ipadic I dicdir = /usr/local/lib/mecab/dic/ipadi
R : : : . H = padic

diedir = fusr/local/lib/mecab/dic/mecab-ipadic-nealogd ;dicdir = fusr/local/lib/mecab/dic/mecab-ipadic-neologd
userdic = fhome/foo/bar/user.dic | i userdic = /home/foo/bar/user.dic
cutput-format-type = wakati t: output-format-type = wakati

i input-buffer-size = B192 ; input-buffer-size = 8192

; node-farmat = %m\n ; node-format = %m\n

; bos-format = %S\n
; eos-format = EOS\n

Z AL TLLES N,

i bos-format = %S\n
; eos-format = EOS\n

ANEKRZELEDL, RELTETLTIEEN,
I T Mecab CTHHATARHET 7 A NANEEINET, ¥—IFTVEZACTKTL

TLTEENY,

fastText DA A F—)L

cd vector_to

brew install wget

#HL bT 4 L7 B DER (E
BRIZIZH 2D LEWT RLRIT72R
D ET, MLV ETL, Vector
to DT AN —% 2 RKfET VU v
L. THFAMA=a—RHkE
Z AT loption] F— % L.
[Vector to D/XAZ & a2t —] %
BATLZEEY, #—IF L ET
fed (ed DHIZAN—REZENT
I2)) EABLEoBIZ, BBV T
EITWFETTHEH L T4 L
7 M) EEETEET,)
#r U a—H—DA A N—)b

wget httpsi//github.com/facebookresearch/fastText/archive/v0.1.0.zip

unzip v0.1.0.zip
cd fastText-0.1.0

make

#fastText DX 7> m— K
#fastText DR

HIFER LT 7 + Vv H— I8
#fastText D E /L R

Vector to 7 # /L #—WNIZ [fastText-0.1.0] 74 NVZ—NTETWDHEBRWET, &
BIZT VA —4 % [fastText-0.1.0] 75 [ TfastText(2 D H D [T IFRKLFTI,) ]
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AR LTS ES,

MySQL TO =t —H#—D1ERL
MySQL {1 ID (2 [vector], /XA U — RIZ lto] Ta—H—%AER L. T XTOHERZ A
HLTLEEN,

H— X J L% )
mysql.server start #MySQL L)
mysql -u root -p #MySQL (Z/V— MERTr 71 >

MySQLIicr 74 v #%(Tita~r RiZtEIarryEFTAALTIEI)
create user vector@localhost identified by "to"; #=——D{ERk

grant all privileges on *.* to vector@localhost; ##E[R DA &

exit #MySQL /»H0wu 77 v k
mysql.server stop #MySQL D15 1k

LA _E Vector to f# H DU E DY F LT,
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Vector to 2> = HFDFa—FrITI

85 X oEn L) T FERRICHOITZ1TV, Vector to DIEARK N ZF L ET,
HEIERT 20IXEREEBO ROX =8, HEMAD (225, KEHEO TEn
A Al L [FE] TF 12, ZOFT ROX=RF 224 FERARR] 28T —
2L, B OFEEE ROX=ER) 224 TEAABR] IZHE LW EEN
FT, AR EEK L TTHFA A =0 T EHAVOIHEORERIIHLS, v of 7 AT
MT TV AT s RXR=a L TIFERWNEWVIREBET DIDICHNENTZD H L TVE
F(FN, 2013), ZOBEDOT F A M~A =V ZIFEHET XA Mt Th o, EEOTRNH
B L 72> TWE L7add, Vector to TIT O DHEBT XA h~A =V ZIILEOHARFICED

DEETOBDOTHY, ZNETOOITEITELRY £7,

FIHERPOEZTET L, ZONTTITMEERITH Y FEA, ARTHNITZ F a3
TR SN D I & CHEIRO TV E 20O TTR, FEHOMENHV 1
WT—XERAATHZENTET, BROHLT—X 2 TOHMEIITTEERA, TD
REZTHELITESW, £, ZOFa2— M T AT TE Lo FRICE L E L TiX
Fa— MU TAOHBICHHLET,

IIHFIC AN DN, OWrRIG L 725 7 7 A VOIERIZ OV T TR & £3°, Vector to T
DI DOERITBEBE ALY 9, LEOHFEEIT O HaiciI, BT — 2 1 3B AL
TINNERDUGEND Y | EI0BEAT IR OBEERACR D £, OWIERT S
77 ANVEERT AHEEICIEZORICERE LTSN, Bl Faizond 58
A 107 Fa I NEREEICDIZ 258030 £33, SHOBMICE > TUIATb -
THEEBBKIZDED 1EO 7 Fa a1 BRICERT DU ZITIIEINRRNTL X I,

SR 7AILEET—2)DER

vector to 7 4 /L4 —WN® tutrial 7 + /L ¥ —IZ kazeno.txt, kokoro.txt, merosu.txt,
ressya.txt E WO T XA RN T 7 ANANRHY £, D7D T kazeno.txt, kokoro.txt,
merosu.txt Z AT —4% & L TRELL 7, £7 Vector to ZEH) L TS 7ZE 0,

Vector to DELEY
EEIOFEITOSICL > TERRY 4,

Linux
Z— )L EEE) L vector_to 7 4 /L X —|ZEI%. python3 vector_to.py & AJJL
TLIEEW,

12 25 O/GUET T [FH2EE (http//www.aozora.gr.jp/) | (27 v 7 — RKIiT
WD HDESHTRIRER IO FEH L CET,

18



f§il . personal 7 = /L % —|Z Vector to & fiFH L 72355

cd /home/personal/vector_to #Vector_to 7 4 /L ¥ — K E)
python3 vector_to.py #Vector to D FELHE)
macOS

X — 3 FERE) L, Vector to 7 + /L% —IZBEN1%. python3 vector_to.py & AJJL
TLIEE,
% : Documents 7 # /L% —I|Z Vector to % il L 754
cd /Users/ OO OO /Documents/vector_to # Vector_to 7 /L& — i)
python3 vector_to.py  # Vector to L)

19



7oz rOEE

Vector to TIZHMT — % 72 EOGBRBELOBIFIZHWDL 77 A a7y =7 e LT
BET HDMLENRH Y £9, SEITEEOTIA NI 7 AV ERELETOT, A=a—N
—O [Zavxyz b b T e Yl hOER], [TF A T —2 2848k LA

TS,

Vector to

wAsESAS RISLIE 4347 about

FIRTOY I b OIERL ’ LEEHT—YEER
o7 OHIE THANT—9EER
BT SARIfFECSVT—4%EEH

1. [FFRANTF—F 5%
§k) AR

- TRt o 2. FmV=s NEEAT
SMZE =2tooe LTS, FrYx

JOo¥x

e ' DR A S T
|#EBI7 AL EEN| Bk L TLESW, AR
AFTY—  SRN £ EEAVET LAY

750y FTET =

\ FELET,
Z Z Tl¥ I'syosetu] & A

SILET,
3. [FHEHZ7 7 A LVEB

2BEEIFANELE 2BEREIFANEEE my 270w,

ERY¥E || FrrEl

20



x RO b OER

': FOVz I T7A I EBI 4. T ANDBR £
B Vo7 L, 7HAL7 7

ANERERLET, TF
ART7ANE 1 OF
PANEES NI EELTER DHFRL TS, &
7, kazeno.txt Z 3R L
E
5. 77 ANKETVA
FOSTHMIEM | Fertl ELTHEMHIZT =y
EANTL T, 73
NAETHE THEEL
EWBEAIEIIHE TA
NLTLTEEN, 790
KA IX B O 4y 4
EANSILET, AT

| =

o s FhTHEHIZEI W
x (mEVE 274 ) R . .
— 6. [Frvxs MIEM)
7O o DES
J
7JOvzIh4& syosetu 2707
7. [AC X 912 kokoro.txt,
\FB@I7OLEEM| merosu.txt b %HEk L T
AFIV—= S 2744 FEEV, BT TULL
merosu /homefjabba/2018022...
kokoro /home/jabba/2018022... kokoro, merosu & AJJ
kazeno /home/jabbaf2018022...

LTEBWNTLLZEN,
8. XTI LI E2IY VY

/ LET
S BEIPLENIR #gmyé

895 | Frrtil

Pbkcrvnv=s e, DBERORSIHERAT L 7 74 VOBFIIK T T, D
T, BRI A 9, T2 TR, T A MoV 7Y 7 SR ORS
PATUWET,



KRBT L SPARBEONSE
BT, JEREREMNT & DB HROBEE2ITVET, ZNLIETFA A= 7DD
ORI Y 720 £,

JOvzohk:

Vector to

PA= A R L W

about

MEERmBiT 4~
FTEALDY T T
SHUERBORE

O xE¥
HAT

O 2HRE
R

cross_category 7y~ &7
M RELSEBETD

LS ZHIRT S
HHEE R0 +/5<=>2@" " {}~ ")
2ARKS

0 ¥A - ATHRIVEET S

RZEE & BhThER
FEBEIEE. BEZBLHIRLL

R

22

TEHE

EA

A= a—"—0 [FLE ] /26 Dk
R AR L T ZE W

ERFENTZAT O B, ATt R & 72 53¢
®f UCHILEE 21T 5 Z &M TEET,
T EEELET 5

> A=y b EDOI7FaIn
ETRHEERFICI—] =T
72 ERkx IRl BMEDIL TV E
T, ZOMICTF =y 72 AND L
FLOTEETEET,

e AEHIRT S

> EPTIIAEA RS AEH S
NTWETR, 2L E2HIBRT S
ZENTEET,

oAy - RALTHINIEE T D

> AT LTFEEMITNT 7
Ry NETITETETFEEAIC
BHLUET

KB - AT

> ol xIF CEHITE TR TR

CIRAV B D BEERG L
iTo_h%%%$%®Fﬁéj
L TS 500, Tk
b TRITRSTRA) L LT
G2 DO E @I L £, &K)E
TP ORBLZMEH LET

EO Vo L HEEEZFH IR AT 50

RN T & F 9, WAGEITA ., BhE,

R L Wo T Z NI TERE R

DHEE T, B A E LB e & T

T WA REDIFELE LRV B DNMFET

LHY%65. T —DBEAELETOT, £

DAL, BHBEEICT 20, 250

STBEEEHIBRL T 2S00,



@ AIALIE

cross_category 703z ¥ k
BiLSEEET S
SEHIFRY 5
EATE &) +/;<=>2@"_ (|}~ ")
eEs 0 ()

)

~e e Ty T

@1&% - SATBIBET S

NERE BB
FEIFE. #EROHIERLASS

FrtL

n "vector_to.py” OHELH...

ERET

NHEEFHOL

1]

23

AENIRERL T DELE, i OHIER,
Yoftp « NPT = v 7 AN, R
JE@. EHBlEE TR 21T\ E
TOT, ERDOLIIZT =y 7 &2 Al
TLTEE Y,

[347) 227V v 73 % L IGRBRMRT
DHEE D £9, ZORBICENE
EERRDR PN £, KT TDLE,
EROY 4 FUREEBIZHAL S
NAA VHEEICREY £FOT, AV
HHEIZKD ETRBHFLLTEIN,
Ubuntul7 TiX Mvector_to DISEMN
HYETEALIENI A E—URND
ZEMBYETN, INEEFFOl 27
Uo7 LTLESW, UTFRITTT,

BRI ANRNDLDLILE
T ZOHTERRINDIHL
ERINHLEZFHLOIGNRFR LT
LOTHDZ EafERLTL
IV, ZTUNERDGEIC
TR LT AN T 7 AL
CHERH Y ET, THFAR
Ty ANEBEELT, HE, B
EHEMT 21T > T2,
T, KTHRICY—IF v E
=T —NRRINDGEN
HVET, ZOBARICHLTF
ANTZ 7 ANEEELT, F
FETRREFEMT 21T > T2 S
W, FEETET OBEESCNAGE
DIFELRWEEN S D56
=T —0AELET,



'® Yy FY Y 6. HWTTHFALINDY LT T HLT
WET, A=a——0 [HLE] »n

T FILE 74
AT OREL T A 5 [F7HX MDY T Y 7] 2R
S~ FHA M LcZan
merosu 74
kokoro 1218 - P s N
kazeno 550 7. 7V s Em A< L

merosu 7LD T 7 A LIZIE

T X X b2S T4, kokoro (Z1%

s T e I 1218, kazeno (Z1& 553 Bk
Yy TUr T RICBESBERROMEZ{T>TL LS e
LD EBREREINTVES, &

mﬁm‘s';a%#?ivyiu VOEBBRTEIENTEET LY L SR IR T D 5
TCRLEBERDT—INB2BE. TRTYBRESET o o B
BRI BEANEROIEET> TS LT VRSB 72D X O B 24T
R WET, AEIOLGE L, B
R L3 N -
&% b7y merosu IZ5HE T
TALLTIZRD O ICRETE £
7,
8. ATV I NHE 7412 LT,
(47 27V w7 LTLEX
VY,
9. (547 27 Vv rTrL¥
TV TRy TT 7 KT
1IThiv, T3 D& AL HEE
R £97,
] @& Vector to
7?:‘/‘3:7}‘ ME ﬁﬁ about 10. ’:LEI/\VC ﬁi‘%iﬂ‘%
O3z o bk TR AT
f\gz;};‘;ﬁ” 742 mbu;fu > IS LET.AEIT
< 18 7
HuF iﬁ ﬁﬁﬁiﬁ@mi@(skip—gr‘am) Fﬁj\ﬁ&i‘%fﬁ@ﬁ(%
S# 100 SEERIE DS (supervised)
ERTZSALE: 3 4 (supervised) | %
EETEHFIU-H: O . .
BEAEER BIRLTL &0,
T OV A DI GRS
NTWBEAEITIE,
IHBHTI/NT A—
H—m T 5
& —/C,—AZZOD*EE}"“;%
EHAHZ ENTE
e

24



[ ] SHBFRIR OIS (supervised)
B/MHBR R 1
SHEBEORTH 100
BKIZ300TT
FHEEE (epoch) 5
ZEE (learning rate) 0.1
HFE N-gram 1
A%D7TFA M EHMAE LTERLETHM? 90 %
EEE
EZl mos

WIRA=F =N N=RT A —F—
NRIA—=H—lF=a—FNVxy T —
7 % W2 TIEE AN, T R &
Wo T HEIIZIHE SN D b DT
ZENZL VFIHENRE AR S DX
INAIR—=NT A= — LTI E T,

BiZE N-gram 2O\ T
BIZIX L R 2 FE Lic) 2w
I LETIEHE ThUL THLwv) TR
F%JWEmfbtjkw5i5V$%
LITHERBLAFH L ET 28,
N-gram % 2 [ZRETH & LW K
IR %) & @3y MEXX L) &
FEIIC2FEE 1 F—27 v LT
KEEZHEHLET,

Y4 SR
GI=]

11.

25

- >
— —

TNANAIN=IRTG A =5 — L L7

HOREE Z @ £ 3, HIWIEIL fastText O

T 7 4V MEIZR > TWETN, Z20FF

THEHARFS R LSO ETA, T

INAN=NTG A= — iS5 LT

WAEHEE BT T ZEn,

o ZANNRETN I~

> CEAAERTEL EHBL L - BEE
SMBHOHBEDOKBIIT H AR
ELET,

B ORI

> fﬂb/tf:@f*ﬁ MARBUZT D 0% i%

FHE B

> RXEEMEIFETLINERELE
3, [HELEMH : 5-50]

FHER

> FEILICETNVE COBREFEHT

D DIPDORRE, KE W E ffiglc 7
SIS ZENRTE DD, Fifif & 7
TLTLED TRt b &5, [HELHE -
0.1-1]

HiEE N-gram

> OHEIAEZPIGETICHTo T EA
fTHEEA BEICAN D DERE L F
T, FEIANEEREEZ R T Lo 7%
SPREMEETIEA L7, [HEREE : 1-5]

BT — 2 LA T — & OEIA

> BT -2 L LM% DT — X &l
T o0 aRELET,

A

> BT —ENLBEMT —FERNZT
— & & T, PR R OmE G A ]
ELET,



0] S ELFIE DES (supervised) N i o
12. £9°. 77 4/ MERE TLES

B NERIEE 1 HAEITV., ZOWAERETHBL
EERIR DT EL 100 * j—o

BRE300Ty 13. T94T) &2V v LTLES
S EO# (epoch) 5

W Z ORI 230 0 F

HBE (learni : : 3
== (learning rate) 0.1 T TBE AL TSRy
BEE N- 1 . - .
gram 7 ADSHEL L, BEEE I E S
BNFRREINETOT, BHFH
A%DF X N EREMBE LTEBLETH? 90 % R
<TIEEW,
EEEE
Bl M3 14. BAREOBRE TIZT 7 4V MR
ETOHEARIT 33% TLT-,
© HRER OIS (supervised) fastText TILFE OHHULIZER
ﬁﬂﬁﬁw:ﬂi& ‘a—o %@7:&5\ ?gél;J @%it?? :\k LC

BEIxZEHLY £,
15. REEEHETHZ L THEZS
&bi‘j_o

FHE# (epoch)
FHE (learning rate)

B4% N-gram o FH[EH—50
o FHE-]
A%DT A N EHAAE LTERLEZFH WCEEL, F7E4 7Y v LE
T, B DB TIL 58% £ T
awE EARDE L,
A EIENA IR—IRT A= —
- EWHTHZ LT RFD LN

TEFEI, Lol s oArkE
PELBELTHELTLLLEE
W, BAIZ 100% F T EA T X
WEWIDIFTIEDLY £H A,
16. 2L Lo EIZEHZEHITH
DEHRADT, THEFEME
ELTIACS1 227 Yy 27 LT

FEEMKTLET,
VLB CHIALEE & S 3HE T T,
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F— 8 O
U

Vector to

Ayl minE

o I 1 OWAEORELE £ L X
BUEICE T b SERE -j“o %:lﬁ/iﬁ@ﬁ\*ﬁﬁ)

FEZNDHE BLIERR . i
Ty T OHR BEONHE o EPE] 23R L ET,

2. O] 227Uy

- S CEOHR U+ 5 & AR B
e LA O T T BER O %
= [F, VVEEZHERR T H Z LN TE

/ EF (B TR S = &

HTEET, FHEH bin
T ANERANTWDLIES
IXHH I EE O 2 IR RE 138
TEEHA),

3. [HeE) & TRy oFpE
RS THET, HEE1IC
e %, HEE 212 TR
w AL EE 2270 >

SEERDELE IR

7 LET,

(R¥-3 23 4. HFREOHHEERERNFRS
Ly 22

st 21 WES, ek & TR o
;Ez 12 ¥ 0.39183 TL 7=,
h 14

2 3 Fa— NI T ET = S EDD RN 5y
= 13 = 7 DI A
g"-’ I WA 2 0 IE DX NELET, Fa—
@ 1 U TV B B MR W L T H &0

- — SINTRERIZEN R D> TH, ¥ — I icT
% s

T—RRRENRVGE. YT =T DT

7 =TI BRI EITA TOET,
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HLIGERER

Vector to

1.

Favzoh iR LU sbow |
LR ICE S » HLE
FHRANDHE HLE GRS

By T OFH EEDINEE

D6 JHUEOHN

HFRE F 3 ﬁ.‘iﬁém&ﬂﬁ
sums
H.".ﬁlﬁl& 3 ELlE
= giE
Zh 0.9852545414437636
4 0.971191218887138
B 0.9691024583026756
5] 0.9685846382381268
-2 0.966864979919748
=k 0.9653587464596473
AN 0.9572967862266205
ok 0.9556524415419287
;3 0.9538722259627862
B> 0.9513870762153231
E5]02-3

@] @] Vector to
7OYx Yk HiLE 4T about

O3z bk syosetu

WAFBTFALE: 1842

SHEFRMECERTSITFA 198
BT Iwg L BT

JT#: 100

SMEEE T 33%
EET2I~LE: 3
HERTZATIV-¥: 0
BAFE=ER

BANFEHRT F A MK 1842

T IR D T4X3=222
BT — # 1% 74X 0.9X3=198
| (PO ADMLE D V)

FEERIEELTC, T
P o HEERR L ET,

A= a—=N=DHFrb

HREEEMRR ) 2L £
S

(FAh) E AN LE
WKl =227 Vv r 35
TEZ TRL CHEPEOR
WEED —BENRRRINE
T AEOLE, BfRDk
WEBbNDEENRHTWE
T, ZAUXFBICFIAL
T SCEE DIy (P
U7 LR CRERET
— X & LT—8T — &% &F
ALTEY, EBRIZFHEIC

FIHLTWDH T —% 73 198
LDl 72T, 15
PELL E DT — & B iidsy
IR E Y £



HEOMBER

Vector to

7ovzoh FisnE PRl about |
BEEICE I A ’
THEACDSE
HMEZ T OFR

Bl
LRIV A
FEOIER

® o} HEEOMEN
2.
2£HIRE iz}
W fh — %4 + A03 R
* HHREANDTBMCIE, BEY '+ - OMZEAR—ATET>TLEEL
#1) wordA + wordB - wordC
RS SERUE
e 0.308209
ES] 0.299123
E i) 0.287656
Positive word: ['FA', ‘X O 2] 3.

Negative word: ['554'] \
4.

29

IniERgREE IR LT,
FEOIEE AT VET, A
Za— =D HrnG TH
FEONNIRGA ) IR L £,

AR TRL - e+ A
mA] EANLET, BE
NITHGEEZ 77 A~
A T AFETD7RWTREA
LTL7EE, HEEETT
AFLFR~ A F AFL 5 DI
IZAN—ZACRY] > TLE
S,

5] 2270 v LK
7230,

Positive [itHA DO F T
'+ 5o b o,
Negative (% [ — | fL5D b

DTY,

TEBICHRLIEE & R R
RINET, AENIHET
—Z PRI Z D XD
IeRERICIe D E L, +
SIRT— BN bIUE, T
H—Bt&=t k>
REHR SRR T,




TXRXMOHEE
WIZKSERD TFH] OFBEKEZ [MOXZER] TZ22A) [EnAv A 5L

‘j—o

Javzy
pPETIY

SEEEE:

REMEER

BAEHTF AN
SHICERTSTFR
HuF) g BT

FRTLINLE: 3
HEHTZHTI-8: 0

Vector to

homsnE B sbout |
BUECESOE

THEALDHE »
HEy T OERM

syosetu

THAOSE
H7 ) — BT E 53 4T

58%

Flia )
—ACRFICHEN DR et Gl o2 S f-Ch...

FEEDLLTRHNF BN — AR E, LTS

DVWHEEDE, FENTYIAEET~EYD AL
TYIAEHABERFRLBETHWEEMODMGLL...
TOIEICRLYHAERFPREHT, —HICERO..
FHIREGDILWESFEHR>THSEFAOEIC..
TOIBILEREHEIER AL EHBELTOEL, ...
ThhoMAR L TRIGYEISESEEEZS ...

HIELAZEEEELTT. —HIC LRSI,

—O=ZE0TOFHEIE. DHVAEOPTREEZNE. .,
FTUEAEERRRICOWTZESSELE > 7.

HITESHGOHLYTULEE>T, FlEEN D ...
SREO=FEFEOREI,S. BVIYEEILO~T...

SR m T

£17 —
b #E(E
merosu 0.53125
merosu 0.410156
merosu 0.494141
kokoro 0.419922
kazeno 0.46875
kokoro 0.496094
kazeno 0.470703
kokoro 0.507812
kokoro 0.742188 H<HARMMSEIE>TVE.
kokoro 0.644531
kazeno 0.550781
kokoro 0.546875
merosu 0.642578
kazeno 0.537109
kazeno 0.541016

WEZARBEELBERAGICWITIATEERER-..

TN TE A L o T A NS = LI kP P i e e bt =

csvii EL3

30

W

A =2 — /"= Do
o [7HA ROy
., (7% 2 b5y
) IR ET,

ZWR) 270 v7
L. ressya.txt & &R
LTLIZEN,
(F17) 22V v 7
TOLERHEEBIBEY
9, KTTHET
LIZBSBRHRHTE
S,
DB D ERER
DTEEICR RIS E
T 1FIEL] D —B
%1% 0.53125 T [
nAnv A EHEES
NTVET,



HMHE< v TOER

Vector to TIXFEEFLADT — X O CTHBIZME~y 7Ry a =T~ v ) &g

Y% 2 ENTE T TGS 2 H),

® 8 Vector to
FOYz o HILE Bizid about
HMECES O »
TXADDE >
57 kBrElE  »
F—H DI AR—k

MBS v TOER

060 mMETYTOER

AT R E DR

o NEE
2HEEE
2/2
HR B BELTERTSEFE(EXR20055TY)
3 i=vi]
%2
HE
ik <
o
Zh
£
A
2 = 2/200

ESF) FL2

31

2. A=a—n—0 4
W1 177712k
LAk — T~
v T OERR ) &R

LTLZEN,
1. R x=7Y

v 7D LR
BT — & T
MaInTnd
HEEO—E M
{6 4 D HLGE

LTHRRIN
£7. (FEE
F bin 77 A
NEMBEH LT
WhH7 e
7 N TIEMER
FEHE 13 ZFI H
W EE
o EENT
L BINAE{T-
TLEEW)

AENE 3 [
EEBLTW
% WA EE & Xt
Lzl e
BWET,



x ARTvTOER

SR e E=lol e

o WEE
HEE

HREIH
3
BIELE

B"E

TOuvh T HEERK205ETT)
2
5

2/20
ML THAT2EE(RX2008BTY)

B
X
HE
2/200
EfT FL3

32

(B4 O HAGEMR 2 & 7
7y L7ZWEGEE
B [>) A& %
70 w7 LET,
AENE 7wy 5
HREL LT IR &
MRE) %, #hE LT
T HHFEL LT
%o & [HiE)
ZERLET,
A= N R
fe LCERT 2 H
FRIIEEAT S Z
EHLTEET, EO
B2, IR OFEZ BN
THHAIE, 18D
L2 1 ERENZE A
THD), AN—RT
X > TAHL
(M2 foX5120)
LB RE %7
Uy 7 LTLES
Y,

AR EERIT 1<)
RNE Tl — I
REET,

(%17 227 U v
LTL7Eawn, 2L
RERI S0 £3 D
T.BRLITEEN,



D0 MRTITORA—K 5. MR~ v T O —
s SoviTsie.ogzioi e BERMMER S E
7

;76 [feie ) 23R L/E
Mo Tw) RNE %
70 w7 LET,
TS BT (o) pw
/ WL, Ao Tw)
REL %7V v L
7

-8 [Tmy b &Y

: Ei;,//’/ 9 IFHE ST T
XD [E YRORE %2 YERR 3L E T,

7avk | vCHA mL3 13

-0.875501 -0.952349

DT T 7IXES
b DT, fiBER T

_ F 7 EVERR LT- )
o 7 AT Tesv THI Y

-0.88 | | L/\ 3?)67":&)‘(7‘7
Z7EERLTLES
-0.90 4 W,
& -0.92 4

fags

# €3 +Q/= B

1B KD KRI7

T e U CTHERT 2EMOEGE, Yoy M DHEELEE LTI 5 BiEEO B
. 7y NTAEHEEOBELEO BN FRINTWET, 4B, F77oficTay
NENDHGEIX T2 & T/ ©, W~y 7ol b UCTHIAATRE/ HED THipE) & %
SJ IRV ET, ZOREZHRDE K] & THiBE) OEEEEA-0.821301, TR & [HikE)
DFELED3-0.905946, [ XifmfE] & [TREXRE] OELEZ D28 0.0017912 THD Z
EDRREINTVWET, ZOMERND, [ TR & bIC THi) Lo~ T MLOEREH
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BILCWEd, ZOH T Japanese ® bin+text & # 7 > 12— K LT Vector to (Z&&kT 1L
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CZECTTHRBEFEO I TAX Y U TIFTEELEN, 20K TAX—OFTED X
IBNENEZIAENTVDLONEGTTHHLERH Y 3, L L, fastText TIXLESE
IBRILE LTEMN L TUIWE TR, BRIUISTE O O%E 100 Rt O HEIE THRHBL
INTEY, AOHTINDEENS T 2T 5 2 LIZREETY, £2 T, LR TiEEt
BT XA NIMOFEEANT, K7 T7AX—OFTED L) RFEENPER INTHNDHD
NERTWHWS ZEIZLET,

41357 7 A2 —OEEEG ], BhE | BARD & MEREE R L ThET, Kb o
KR FIZIZI F A L% HECEE 7 TAZ =S Fa I E, #1
FNFHBHGE BAL 3 584, 5 2 FNTIZZ O HBIEE A 5 3 FINCIEARE & OILEHAE D FEW
B 3FEE, £ LTHE 4 FIITILEFFEOLELZFTL L TWET, 2L X7 T2 F—0 DH
B 10X [2a—) TRE5 D7 FaIf 420 TEE LT, 20 [ra—)
LT AT TR 2153 HESG L TnET,
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IS5 RE8—0 655 {4 I5R5—1 594 {4 IS RE—2 115

1) 153 DURAHA 182 (o) 16
2a— 420 |4)LAH 142 7Kg 446 | K= 140 AVZ ) 84 |HY 14
v F 138 72 125 T8 14
ia— 112 Ki& 182 B 6
JKI&EE 235 (B 75| [DURAYA| 238 |KEh 67 i 26 ROz 5
(7o) 60 B 62 SR 5
Pa— 142 Ki& 112 11 5
%! 199 [+ F 88 JKI&EE 164 (B 55 I8 14
B 77 DURLHA 49 #4 18 |[BR% 9
o 8
I5RE—3 267 {4 IS RE—4 361 4 9SRE—5 658 ¥4
TxF 164 KiE 141 Ay 76
2a— 246 |[4)LH 129 JKIEEE 249 |DURAHA 79 Vi3 346 [{7o 69
IKiEEE 108 il 58 T& 68
Sa— 164 K HEEgE 141 K AR 34
xF 178 [{)Lh 101 7k¥E 240 |SURAHA 87 a— 136 |ELY 31
IKiEEE 79 i\ 76 201%)) 31
Sa— 129 |k #E 87 KiEEE 59
91%;] 137 [>xF 101] |[SURAHA| 118 |JKIiELE 79 LS 126 |fJLHSa— 28
JKiEAE 59 BAH 39 2a— 27
95 RE—6 657 4 95RE—1 895 {4 95 R5—8 478 ¥4
(N3 33 Sa— 100 17< 17
Al 141 |f3o 33 R 280 |[{7o 87 EfEEi 91 |&E 16
= 27 7% 80 Fidiog 16
BF A 29 2a— 78 LD 15
B 131 (AL 27 (i) 253 |{TE 70 B 75 |BrEEiE 14
o) 27 Jis(A) 68 BLY 14
B 33 g 100 B 12
[oie) 124 |8 27 a— 246 |EL 81 7& 69 |ErEEiS 11
I 24 ) 78 Ty 11
I5RE—9 587 {4 I5R5—10 931 4
v F 219 e 62
a— 482 |4)LAh 168 7& 278 AL 61
IKFEEE 141 Fit 60
ia— 219 7= 62
v F 270 |4J)LA 88 1> 232 |Fit 40
B 85 (A 40
23— 141 7= 60
JKI&EE 207 [ F 56 Fit 161 |32 40
1> 54 LD 40

M 4 K27 AF—OHMNEE L LR 2

ZOFRERENS | HEEOHBEBIIHMRY 2" HDHZ & DFE VKT T AX—OREITHIT S
TWAZERLLET, & 21E, 7T AZ—1IIREBRKEIZHONT, 7T A% —21%
INUHNZONWT, 7T AZ—0X 5, QIIKIEEETDY a—IZo\WT, 7T AKX —8 |[IHH

A K4xRDHETTAZ—0, 1, 3, 4, 5, YIIANTHIUIKEEEIZEET 5 L 9 72 HGE
OHBEOMM THY, 11 7 TAZ—HDYEHD 6 7 T AX =N UIHTD £3, £3 T
KGR DE SRR DA —Eh 7 TV — I SN D HEN L 0> 7= TT N, T OFEROR
DINZDE IR TAZ—DIRFV ZHEATEEEZEZLNET, 2D X HIT fastText 23w LI
LEEDECTERP-T-HALE LT, 7-ULENR 20 L2 N2 &, £ 0 EET5
fiik A2 L TWAH I, T L THRRKOEHELTT 7AWV MRETHERA L2 ER3HT
bNET, T7HNVIRETHERTIHATH, &, TR & THEW) LW oHRF
iz 538 SHC, Thad b LIS X, £ 2 CTHBLT 2 BEEO 0 OE\W T T
B, A EITRIRDERICRD EEZLET, Fin, KIERE L WO MERRA O — 2
fiik EFERT D —ERAERME L TBY, ZNA~DEFR~DLINL IO L ) i Ric /s
SleEbEBEIONET,
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BHZoWT, 772X =10 T2 ENTOITELE LTELINTND Z ERHERI S
£7

LrL, 2RO DFHRITZE DY T A Z — Dl RKIBHI 2R TH D | 72 R a D7)
HEDHZEFTETCWERA, EZIE 7T AZ—T TE, EOTICBET 5 S &N 5 [,
NRE—H—IClTHEEN30E, TLAX—ICETLIERN 2RO, £/ T AX—10
TIHBEECT 2~ U 7 BRI, Bt e CrRiiak ~0 5 & & b 5 HEES L
BHLTWELE, 2biEZENETROY Fa s NOH CTHERT 5 Z & THIH RIEEZFF
MLz ET,
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HHMEZE AV S8 22

ZZTHOITFIE TCR b A net) IZHHESILTWDZ FaIF T 4 A=—T K,
BT 4 R=——, =N b e ZZUF - D Ry B NRE Y — T XA R
TﬁVVXN~§VF&D550@?~7N~7’%?57?3:T? TR Lz

HVE, Bhgk D7 FaI I/ RS0, T O XD e AT — X B AW O R

iﬁ@ﬂébé ENEBEZONDZ LD, KhisxD 7 Fa I 5 1500 a4 7Y v
7Lkﬁ7w0#f¢o

FP, HEMICHBEROELELZ S &2 5 SOMROERIELZFHET S & A 0B
ETRE3IDELICRVET, R3INDIT, T4 RX==F ) L T4 X=—v—] O
HURERRWZ &, Tbb s FaIofCHETIEREZR> T2 B LNE
To BWHR DL, ZHNL 7 FaIfFREOHTTIE, LT —~v/ =2 Th-Th, [F
A4 R=—=F ] & 74 A== — | DOMIHRIEN S DO & LTRSS TND Z &N
B2 HNET,

*3 M ORELIE

TAX=—=5K e usJ BUR-NEBEL—NSHAR  |FHLTAN—SUF
T4A=—FF 0.72463 0.31852 0.17208 0.29442
F4X=—— o 0.26664 0.22879 0.24817
usJ e 0.20728 0.25325
HE NEBY—SHAR e 0.25377
FHLTAN—SZUF T

YRR D, 7 F 3 I OHIZIEHER A UM S IO HEENR S EN TN ET, LITF Tk
ZOERICEEN D HIENDHELEOR WEE A U, SRR ORI AE I S 0N Li#
AlENE, HELERCEAL 200 (7 E TOHGEARY 720 THE L, &hEak & FEUE O & O HEE
EHELE Lz, ZOMREN, £4 T, ZOMENL, TUSI) & TRBK, TR - 5
B — NG KRR T~ AR—=F o R [T Ry hE—L| 2 L,
HEEZ ANEZ CHLERPBEY Z IR bON MICE TWEZ Enbny £1, T7hbb,
ZNOOHFENRT F A MEREOHR TIIERZEE., BT 2EREFF>EHL LT
RSN TNDEBEZDLZENTEET,

#4 FLEICES BEoOmMmH

TAX=—5F FTAR=—— usJ BE-NEBEV—/ISHAR FHORRIN=FF

FAR=—V— 0.724639| [F4X=—52 K | 0.724639| |4/ SRKR—F | 0545035| |/KiEE 0.641214| [BR 0.544516
SHES 0.612989| (& 0.651191| |Potter 0.513558| |S& 0.605503| [FHP < 0.538653
A2 0.609007| |8k&H3B 0.645726| |Harry 0.509493| |~ AAILH 0.561197| [#X 0.531
D 0.588506| |BES 0.530008| |XBR 0.5051448| |&R/\& 0.519127| |#& 0.518665
B 0.580588| |AA 0.514238| |11¢ 0.473982| |AJ)LH 516494| [FZhLybrE—L | 0513082

22 Z ZTONAR—/NT 2 —Z— TR T5E - skip-gram, RIoEK : 100, FEEEL
30, FE% :0.05, 3XF N-gram : 2~4 TT,

28 2 2 COHHTRERIZNT(2018b) B L OVEA - 7T(2018) THREINTZL DA LT-
HLDOTY,
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ZOMIZ . HEFEONBE ) O & gk ORI ARET L TWD DR, £5 LK 6 T, £5
(X, BHEREA 5 ED X9 IR HEEE AT 5 L i b RN E S5 OO T, BRI
A7 200 AL E COHFETRYTEVICE s THEAZIToTCET, [T X=—v—1 X B
W & TRDD | BEET DL, Wy MAOEEICRY, TUST) 1 () =Ry & —|
WL e Bl WY MVOEGEICR > TWASZ ERbn £4, Thbb, 7% 2 MERK
HicLoT, [BEBKODLZ L] 2N [T 4 A== — | OFEINRERTHY, (Y
—ARyZ—] ZEN TUSJ] OFEHRERTHDLEEZXLNET,

£5 WEICKDREHMH

FAX=—5E FAR=——
FAX=——, BihB -0.422241| |HB ghodB -0.334084
FAX=——, Bilh, -0.412928| |H:@B, T+ X=—3F -0.326443
F4R=—— BER. -0.395229| |(ER&HD, T4X=—5F -0.319303
FA4X=Z——, B, -0.36092| |[HB WAIA -0.20991
EBOE, F4RAZ—1— -0.335172| |ER&HS, DURTR -0.209498

HWE-N\BBL—I\FHAR FHLTAIN—FF
JKHEEE, AILh 0.0241484| |FkLvk RF—IL -0.019824
IKIEEE, & 0.0308357| |AF—IL, F5Tv -0.016169
{ILh, &' 0.0367161| |[FZokLwhk F53 0.0190883
=C, 1ILh 0.119278| |[F—I, AF—IL 0.045261
bl 0.1281773| | zyhFa—RE— RF—IL 0.050169
usJ
Potter, Harry -0.168214
JA\NB™24%, Harry -0.161839
Potter, /AO™12s -0.160334
B, Harry -0.090942
Potter, il 5 -0.087906

61X, ST EBITAIUL, [T 4 X=—F 2 ] IQERT500%, HBLE E
iz 200 fLE TOHIFETHRUTZVIZE > TEAEEITT> TN D, TOREE, FHEKREDSHE
WL LD, THFA MEREDRET DT 4 A=—T » NOR RIS TH Y |
L OREFE & F biE O AT, W b O TIEZR S FEHE LWV ) IERITEEER b O TiERWn
MEBZDHIENTED,
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£6 BBoOELUL

TAR=—>—
TAR=—1—+ B5 + FER 0.7940271
TAR=—=1—+ B5 +3585 0.7886179
TAR=Z—=V—+ KA+ TAR=— 0.7877395
TAR=Z—Y—+ TAR=—+ 38> 0.7877291
TAR=—V—+ T4R=—+ FEK 0.7876899
UsJ
UsJ + FSES + T4X=—1— 0.7415832
USJ + KA + TARX=—>— 0.7340913
USJ + TAR=—1—+ BkhD 0.7241877
USJ + 385 + T4RX=—1— 0.7241855
USJ + &+ TAR=—1— 0.7176755
BE-NEBL—NFFMX
BE-N\EEV—/IGFAR + T4XR=—1—+ FEK 0.6634625
BE-N\REV—INGFAR + TAR=——+ 385 0.6515939
BE-N\EBY—/INGHAR + T4R=—+ TgR=—— 0.649789
R \BEBY—/I\GH AR + TyRXZ—L—+ 8D 0.6444271
BE-N\BBY—/ISEAR + T4RZ—V—+ B 0.6360012
FHURRIN—5UK
FTHURRIS=FUF + T¢X=—1— + FEK 0.7373017
FHURRI=FUF + T4X=——+ B 0.725242
FHURRIS=FUF + TAX=——+ DB 0.7249891
FHURRI=SFUR + T4RX ==V —+ 58> 0.7165409
FHIYRRIN—FUF + BOE + TAX=—S— 0.7108018
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UETRLULEGHTFRERITES RELOTIIR L TENEOTT, LA, YROKRTH
ORERARIIIMOAARABH LI HRNTLE 9, LL, BEEiREE 7% 2k
7 —4 % Vector to [CF AT H720T, 2720 ORERFEE - LGB LEERIGOLND
EVHZTERDLMYET, IBITE, 2O L) RERAEOLNLBERICBW X, irE O
ERIIMEET, 2200 6T, SR E/LIZENTEL LWV T rEXTT,
FEHERIEZ MR < &0 ) T, R BZAWTET I A M~ =0 71280 TR b H
MR b OTT, IZHEP0D LT, ZNETORREZEOND &V D
~A = T DOBRBE LIVEH A,

=

B, THERBT A b
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SHRROFREOER

PLE, 2 FHEOMWEE ZHW=ohhEflz R CxE Lz, b DT Vector to
THHEHFBERLOT, 2N AWV, 7T 3 — - —E R &/ X 725025 il 6E
LD FLT U= EHWEREDO L D IZH O UOIHE A RO DMENRNTEOH, 2
BORWOHTNAEEIZZRD £9, LL, Z7FaILtn)Fr—XITid, TN EEE DR
DI —HTLPRNE WS EBFELET, 2FV ., 7 Fa IZ2EMT HDILZOREM
R —ERAOFAED ZL —HTH Y, T Fa 2 ERT BRI, ToEhe—t
AIZBITHREBERYIRY | ZOT R TEEZADLOTIE 2 OO TIEIR L7124
FEEBXADZ LRV ET, @RI, 7 F a3 &0 LERREZET 2imae 8 E R
ET DI ELIFHEZDRETLE I, LU, OB DBAIGI R T 24T D RID /A 1y kA
2T 4 E LTEREAATYT., ZULOFEZAWTHELEI N fME b LioT v r—
FEER L, TREOHTUE, CRETURICHREILS a2 RO AiRICR D &
BbohEd,
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PHEBERTIFR ISV TIZDT

TEXRMRAZVIERBRBATFA A=Y

BEOT XA M~A = TOERITFHET A M EMFIENS O TY, FETFR
N3 HT & 134 1 (201 KJAVX TEHEM AT FIEAZ W T T F A MNllF — & 28 BEE 7o 1357
Hr L. W& (content analysis) 17 9 5£(p.15)] T, TDEARILEEL SN HEX L,
MHTDHFELZERN T2 &, KVHEALGHTE L TECEANTOHGED LB & 5
L. ZOEHELZ S L ICHFEMOBREIER y N =7 OREH 2 7 A% —& LT
DT HZETT, INOLOTFEIISHER DB CTIAS ANDLNTRY | #ix RENT —4 O
ST EEEANAT) ZEEAARRICLTWET, 20X 9IC, TRETIERETH - IZENT
— B ~OENT 7 a—F AR LIZHET A MO TTR, BR~OT 7o —F (1255
B FE LT,

e ZIE, I7FA N LWOHERHY £9, ZOHFENDL L9 W) BRAFTATUL
FNWTL X0 RFPEETHIUL TEHRE] VI BRAEHRARDL NS LILERA, 7TF X
F~A =0 7 HHNTHD AT T30 WD BIREZFRAID S LIVER A, HEEITISURIC
Ko TEWNELRYES, LoL, YU AREET XA M Tk, URICE > TR S
BEWAR > COHHGELY, BREEKREZ N T EREOR/NHEMMFER—-THDH LD Z LT,
FA—DbDHRLTWELE, 22TV EVWIERERBELHW-DOIX, FHETF X b
INTBERERASOT 7o —F R TERVWSITTFETH DL LSV NDTIEZRL, Vs,
SF Y HEMAAHBEROEFICL T T T u—F TE RV EWV I BERENDL TY, HE
T XA RN TIE, BHA~OT T u—FoJik e LTS 21TV E T, LT &1,
HEE A LHEE B M LEO R THRIGT 5 & &, Hik A & HEE BITIITO0OBRRH D |
ZOMERHR I ZNETH 2 LT, BEEA CHEE B OBREEFIT S E 0O LD TY,
ZOBRMETT R, EERA S L OIBREORIS HH 0 £T 0, EHEOFEN HELT 5 4Lk
BfRE OMCT DT, TRENOHENFFOBKRDOIAS ZHIRT 52 N TEH T
ERBIFONET, DEVERIZED [TFA N AN TRRET] &) HEEL R USCENTE
HLT0wiut T#HRE) L0 BERTHEDNL TS Z ENHERI T, £72 [0 LWV o
ERIUSCETHELG L TWIUE 130 EWII BBRTHEDLDN TV Z RN TEET, 2Dk
9 72 3L BATR O ME 2RI H LTl 1(2011) 0171 (2016) TIXHEEGEIC L DA G b T2
—T 4 T N—VEER L, SRR E e D LEDOBEKRE ST L TWET,

i zia—s 47—t LTI

A2y H—F) n {lzrya4nr) U [BE-8E} N #F
DX ICHBHFEOHMAEDLEERE L, ZAUTH LT [AEY I— RRF] L0 T0L
BIRAD, DFV, ARV I—RET 7 A NHDHWVIER - @i, Z L TRIFE W I &I
ZHIZASTOIE, AFU I— FIRIFEIZOWCOEEICET A LECTHDL EHET S &
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wo%@fﬁozzfa ECITR< R Lo, AEY =] IZEAEY 1— K,
SD. SDZ—FK, 2=8D., 4271 8D, AEVRAT 4 v T EWHIHENEGEENDZOHT
T ZOX BT 2B L QIR E LTE DD Z & T, L0 RERO
MAREIZ 72 0 57,

ZOEIRFEZEISTT A NOROEKRIZTY 70 —F 25 Z LIEATRRICR 0 £33,
RALHY 4, THLZLHET X MOWIEEIERD onehot X7 MAEHRHOL I 72 H D
T, TRTOXELZMET D 12OIIZERPOBRRY MT—=Z 20D LERD Y | Gt
BENHBEGERICE DR TN 2 LW O BN H D £9° 24, 2 2T, FH (201D
(2016)TlX, =2—7F 4 I — VAT 2 BEEZ BMNGE /2 SICRE L7 9 2 T, SR
BRIZTEZHNTCa—F 4 I =V ZAER L, 0 &2iT>TWET, LorL, Z2DOX 572
FETIE, 2—TFT 47— & UTHER S VT2 7~V OB D 72 1T iU 3BE L L B AR 72
?%“ﬁ@ﬁ%k?é L2720 | < DILEDBIIHT DXFRIMNC &Dwmiﬁho_m Zxt
JETHTEOIIEa—F v TN — VRS ER T D LN D D T, SRRSO
%k%%<_k @Di#

DX D RMEICKT B0 L ODORPIEN R NV OWRIEE B E R Lo 5
:k%ﬂ%mﬁé%ﬁ%ﬁ%mwKT#xbv%:/&?#;ﬁﬁ%ﬁtifﬁa®%ﬁﬁ
TVl FOEEVIZK LT, A7 V=7 hveVizzEnEin D KD 7 hL i
F YT, BEA TP 22 FEDRIERZ MLTEHRLEZ S O@AM, 2017, p.58)] & &
. FTEBEBA 7 V=7 b LI TASPHOAF, a0 X 50, WEIZEHNTE 2 &2 1
b, EmE., BEEHVCERNICER] TS b0 ) TF, TXF A hvA =2 7 Ok
THBERBZ FHICRBET L, OWxtgs LTh o LESCKHELZRD LN RKITD
X7 MTRBLE DLW X ET,

24 =L 21X 1 FEORLVEBENBET AT XA NS TAEAICE. 1 ARIEORY
MERWALERSH D £7°,
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MEXEESHT S,

@ ¢ BEOAMLERLE

one-hot Xk )L NEERE
 (1,0,0,0,0,0,0) . (0.52, 0.73, 0.05)
i (0,1,0,0,0,0,0) I (0.35, 0.96, 0.76)
XE (0,0,1,0,0,0,0) ME (0.01, 0.44, 0.27)
# (0,0,0,1,0,0,0) % (0.42, 0.78, 0.12)
44 (0,0,0,0,1,0,0) o4 (0.87, 0.06, 0.11)
4% (0,0,0,0,0,1,0) 45 (0.15, 0.33, 0.65)
. (0,0,0,0,0,0,1) (0.32, 0.42, 0.64)

"' ‘ XEDOAIMVRBEIL

(1,1,1,1,1,1,1) (0.38, 0.53, 0.37)

5 XEODORZ FAAb—one-hot X7 bV & SEER

LESRHGELZ N LT 27521, RFTRBLEMFEN LT M OT X TOHEZED
P THDLEFRDOLHN 1, ZOMA 0 TRELI T onechot X7 MAEKBLHH Y £33, 2
IR ERDT R TOXLEICEYT LR VERPT VORI E 2D, B
RIPOBRBATHNZFET 52 12 £7,

fh )5, rEERHE T, BiED~X2 hkicid Skip-gram < CBOW(continuous bag of
words) & W o TmFRIEN E HIL, TNHIZE > TEHEORY MAPRREHENET, 2hbo
FEEZHNS Z LI > TEBEEORY M ORITEZEHE T 100 &It. wikipedia D4
T2 EHWTEE THLAHEL 300 IR CTRELTHZ ENAREE 2D | WTRBLE
TRIBICR G A EMET 2 Z ENTEET,

SRERBRICLDE®R~NOT7 FO—F

SBERELE AW SHNICB W TIEHEE L N7 MVRBUIEHT iR T B SUIRNS
BEETZENTEET, e 2IE M2 A0 LX) R EROEA, HHEKEZERF L
7P CITHGEMORELEZ R 5 Z i T A, LML, RXEAED X ST Skip-gram <°
CBOW?25% WV T F L FRBUCAEHL T UL EEER] O BLE 2 24 e 26 CHIET
HZENTEET,

25 Vector to Clx CBOW Z# HW e pEBA~OEHII TE £ A, 2k CBOW 28
Skip-gram TIXA[fE72 subword information G/ aElE#) & FIH TX 72\ 72 T,
Bojanowski et al.(2017)i%. subword information Z 5 Z & T, FrUZ LnHET S
DRI BREFETHEHTE O 0BERRAEL[/L LN TELLELTVET,

26 A VHEBUE TR ORI L > THE L E T, cos(A,B)=(AXB)/|A]| |B]
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N7 ]

(B8 —{ %8 ] | %8

F 1=

EN?

* (A
| 1L | ¢

1L

BMEA T OOk N kILZER(D=3)

6 B AT =s FERT FIVEER
(B A, 2017, p.59 X 3.2 & —H[ikZy)

DX EEARIZLTWD DA Skip-gram X° CBOW D 52 &H 25 /5 Al
(Harris, 1954, Rubenstein & Goodenough, 1965) T3, ZAAfian & 13 2 SCAR CHIER
T HHEIL, BEEMICHELHULTND E NS E X ThH Y, Skip-gram X° CBOW (X Z O
EYRICHGEO SRS, 2FV_7 MZRHBLTHWET, »2IZK 6 HFO LI 14
Al & THA EWOEET 5 IR CHELT 2 rIREME D MW HEEIZ~ 7 hVZER BT,

A & T © X9 ICFE—3CE TR 2l iethidmuns, BT 2 UR TG 57
REPEDIRVEGEIZNZ b LZef] ECidiEL 22 £,

JR O Y | HFEB CIEA HRE%L Skip-gram 72 E O FETRY MAERBUIERT D 2
&, HEEROEPEZ a VA VEMEL LCHETIZ N T, $/2, HiEHoBGRE
X7 MOF Ty NCHETHZ L BAREE 20 £9(X 7 XSO HFEO HHIE &
EORRZ X7 Liz b D),

QUEENS
\

AY

N \
AY AY
AY AY
\

\ / QUEEN
\
KING

7 BEEOCFT7EY
(Mikolov et al., 2013, p.749 figure2 % —#Fik %)

DX D R BRELO R OFEIL. MNEMREZ £ 7 FLOIIREIZ X 2 FHEC
BISHT 22 EMTEDRICH Y 9,72 & 212K 8 D X H 12 King| — Man )+ Woman |
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% TQueen| (Z¥TEl3 % (Mikolov & yin et al., 2013) & W\ o> 723 EHEN AIRE L 72 0 9,

N r/////MM
KING
X 8 ZBEEBLOIMERERME

PDEEBTFARSA = 7T, RIEED [FFR ] LW HEOHIZ THRE] &
WIOEKRL [30E] LWIHIBRLEALZIATHET, DI I7F%A M & THEE] 0
LU, T72 2 b & 303 OFEE, Zhod e bICEmWETRE SN DIET TG
KMG=FENMER LT FA ML TUIRALRELH Y ), 2O LT, oHEEH
TXARYA =0 7F, FHET A NI TERASOEERRF S Th D LA £,

VLED X 91z, BEEDOBRIUITIHFEMORGREZ 24 VEUETREE L2, X7 b
NOINEREMEZFIH L CEWROFEHEZITS Z N TEET, 22 THIFEOHHEBIC
DOWTHIIA L T&E £ L7223, fastText TIXFEHOKEE AW CEO S /RETT, L&
DRI "L 1ZiE, LEEER T D EFEDORZ L L EOS(end of sentence) [</s>] DX
7 bvEGH LRI R AR T 5 BRE R+ 1(Z O+1 T EOS) TR L2 b D & AV T E
T ZOLIICHET LI ETTRTOXENRRY MLRBUL S, FHET A N oHr Cik
WEE/Z S 72T N TOXLEDFFOBEWAE ST OXMRIZT HZ N TEET, I, LESHE
1T 9 BRO HEE D43 #ZR B CTlX Skip-gram X° CBOW Z &7, 875 FEZ T
% & HTd e,

PERETFAMNIAZVIOMBR—HETIX A EOEROBRN S
PDHEHT XA P~ A = T EHBET IR MO EHNWET XX b~ =0 7 OMHE
ELTE, HET XA M EEEO BRI %waﬁt“ﬁ%WF%77x&%A
Bradt o Okt LT, DEEIT XA M~ A =0 7 TRHEFESCLEONRY RV EIITERERK

ﬁ %O<Mﬁ%%n%4/ BRI K> Tt 21T 9 RICH D £7,

FERNE A HMEHICT S LT, RET XA M CIRREETH - 72 HEESL LFED
FEORBMA~OBTC, JEHE, DFENFREIC /25— 07 T N O ATREZR R D 1372 D DSy
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