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DFHFAMREIGHATHZE T, IRNETLERRDITXIA NS =V T EARRICTHZ L
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7 hU =T ERWEFRET ¥ A hvA =27 & Vector to & FIVZ 3 EBT F A b~ A =
YT DENIOWVWTHHHALTWET, PBEIT XA M~A = 7O EHICET 5
HAEA(2018)3% KRy D EEMHAH L TVET, XETEEICINIBEICIETIN
ZHITTWETET 2 LENTT,

B R B OSBRI EAR L 725 T DT DHREE L +RICBR TETVRNE 2 AN
HVFET, b LHEES TWDENHIULTHEMO =2 TN T,

1 fastText & [FRRIC R Z WIS Y 7 b =7 & LTI Word2vee 72 &6 &
D E3, fastText (IO Y 7 h v =7 &l U CIERMEMESCHE O S TENLTWD &S
TWET, £/, v 77755 python 72 E 4R, HEOEY 2— 34
TICHESNTEY, RBIMEHTH I EENTEET, Fo, ¥—I TV ENGEE
fastText THOMT3 52 & L AEETT,
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| fasttext print-word-vectors model.bin] =~ K Tbhin 7 7 A /L6 EIS L 7-HGE~ Y
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Vector to % python TBEI¥ X CH Y. Linux(Ubuntut)., macOS CTIEH W72 £
TN, TNTNDO0SICE>Tey VT v 7OHERRELY FTOT, ZHEHAOREICAD
Ty N7 v 7 H2BENLET,

Windows L2FIEiZ72 )7 6 Oracle £ VirtualBox 28 % {19 41iE Windows _FZ %%
£HC Linux OIEBIR A S HICHEE T 52 N TEET, A ¥ —x >y b RIZITmEgA
TOMH S L AT bivET, 5% bkt L TR TE I Fﬁbéﬁ%‘ﬁ{fﬁ%ﬂﬁﬁ LTV
TN EEBZ TELNDEAIZIE Linux TO ZHEHAZBEID LET 5,

Linux & macOS TiZ python6BHE Y = —/1<L MySQL 2 ZHEH TA A h—/L LTV
TS RBERH Y ET, TUTONTH FRR T L TV E T,
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INHESZIZL TSN, B, TROHFETDOA A M=V TEEZRFIEL TS D
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Linux it macOS it & HiZ Y —Aa— KN bHZ2DOF E THEHWZEBICR > TWET,
D TOHITONVIZS VRS LN EIFENWETR, CHETY—2a— RaEXH]
2% Z L CHBICHRA REEZTAD LWVIHIFRLH Y £,
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LMLERDY T, o7 v s T L OEEEZITILEERE, =T —NAEL D RENH
L1, SHOEBFEE R EEEH LW EEZ 2 TV AEAICIE, Linux OEREZEEET
L2 xR LUET, 723, Vector to Tid, shift-jis ’CVEWLKT#Z N7 7 ANBIHE
B AIAD D IOITIE L TCWETR, AEAERHLILEICIE, THE Tutf-8 ICAH# L7

HOETHHAITEI N,

6 python |ZA > A h—/L I TWET, ¥—IF /LT python3 --version &\ 9 a2~

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
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Linux(Ubuntul6.04 64bit)

Linux(Ubuntu) ClE OS % A > A b—/L§ %7215 T python383 A A b — /L I TWVE
o BUE Ubuntu O/ N—2 a2 317 TTR, 2HLHIEHR— MIBAY V=269
DHBOBERT, ZO®RILT v 7T — MRRBEIZRY T, N—Ta v 16 TR R —
MRILTS B2 H 0 . ZH 51F 2021 FFE THAR— b2 & 9, LRIV R — NEOFLS
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M7 % & IME SEBIET, AAGBEATINTERWGERH Y FT (2 —&X—ZX FTOA
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F =T DBEOEERBIAL TWVET,
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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
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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 &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

7k 5T,



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= YKCWS8IAkdS8 # Z& < 72 & vy,
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python 2 — /LD A VA h—)L

WIZ python MER T2 2a— a2 A VA M=V LET, D 2O TIEFIZ AL T
xF4, Fita~y FOEFTIZEE 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 O RTT—A v —UNF—IF NV EICHDIGERNHY T3, A A

— VIS U FHAD T, T 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

fastText AAR(v0.1.0) D 734 )L

BT 2 — L EHHEICA A —
WNTBEEDDY) T NI 2T A

VA R—ILT B
#GUI £ = —/L
#MySQL € = —/L
# LRCICHEC
#RT S NATHIOF R
# LRCICHEC

#77 THIETY 2 —b

#GUI & = —/b

#T — S IRMT

#¥TE A7 7 —

#python JLiEE Y 2 —/L

BB T 7 ANVERALSEY 2
—J

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

unzip v0.1.0.zip
cd fastText-0.1.0

make

#fastText DY — AT — RKDHX 7
o— K

#ZIP 7 7 A L DffH

#hvo T4 L7 N OBHE
#a XA

VERR S 47- [fastText-0.1.0(home 7 /L F —IZHDHEBNWET)] 7+ NVE—DLRFi%
[fastText(2 DH® [T] 1ZRKLF T, )] IZEFE L, Vector_to 7 # /L X —WNIZBE) X

TLTEENY,

10



MySQL T —H—DERR & HEFR DA T
MySQL %, ID & lvector], /XA T — KIZ lto] CT—HF—ZfER L. T X TOHEREZ
LT ZE,

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

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

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

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

11



macOS(High Sierra)

LT CIE macOS(High Sierra)®d A > A h—/LFHZF L TV E T, macOS I Linux &
[[] U UNIX 520 OS O7=h, FEARMIZIE Linux fiE R CFIEIC /R £3, 9, ¥orn
— R L7z Vector to ZAEED 7 4 /L H —ZfRHE L TL 72 EW,

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 e 1. ZoOWSEar—
: ) L A= IR

Homebrew N

mac0s ANy r—SI+x—Jv—

c

12X =)V

HEWT, python % A > A b —/LATWE T3, ZDRHIIZ python DA > A h—/LDAF ML
FONR—= g UEMERLET,

X — X L i E)
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 2 — /LD A VA h—)L
WIZ python MEHT 52— &2 A VA =L LET, HEH DD TIEFIZANLTH
XFET, X—IFNTTFRa~vry REETLTL SN,

pip3 install PyQt5 #GUI €Y = — /b

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

pip3 install matplotlib #7 7 THEIEE Y 2 — /L

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

#¥TE AT 7 —

#LFa— NHEEY 2 —/b

#EG 7 7 A NVFOR

#python JLiEE Y 2 —/L

#PEBEH T 7 ANVERLSEY 2
—JL

#MySQL e ¥ o — L

#GUI €Y = — /b

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

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

Finder T v’ o — X |ZKHE)

command + shift + .(F v ;)& R L #E L7 7 A ILDFRIR
lusr/local/etc/|Z % &) HT VX —EBE)

mycnf 7 7 A N E I — L TCHARIZEZTHELTEL
HFFLAZ UV —>2vav b TR
Imy2.cnf] &9 7 7 A NVAITE
WLTIHIZRD 77 A NEFRL T
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

ANEERZELEDL, RELTETLTIEEN,
I T Mecab CTHEHATARHET 7 A NANEEINET, ¥—IFTVEZACTKTL

TLEEY,

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— R
#fastText O fFEH

R U727 4 V2 — B8
#fastText D E/L K

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,) ]

16



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> 1=AHFDFa—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 M~ =0 T EHAVOHEOERIIHL, v of 7 AT
MT TV AT s R=a Ly TIFERVWNEWVIREBET DIDICHNLNTZD 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 AHEIIEZORICERE LTSN, Bl FaIznohd 58
A VD7 Fa I NEREEICDIZ 258030 £33, SHOBMICE > TUIATb -
THEEBBKIZDED 1EO 7 Fa%d 1 BRICERT DU ZITIIEINRRWTL X I,

SR 7AILEET—2)DEF

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
TLIEEN,
% : Documents 7 # /v % —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



FRTovzorDER
FO¥x7hE syosetu

ZRIE

AT B~ ILEELTER

AFdU—

-

= (VEIBE

-

FASPEINNE ) W

x RO O

ROV 0ES
7JOvzIh4& syosetu

\FB@I7OLEEM|

HhFdU— 2~ 71 4E
merosu /homefjabba/2018022...
kokoro /homefjabba/2018022...
kazeno /home/jabbaf2018022...

FERIFAINEHIE 2ER7AINEEL

895 | Frrtil

4.

8.

(753 ANDBR) &
Vo7 L. 7FAMT7
ANEREELET, TF
AT AT 1 OF
OBEEL T ZEN, F
7", kazeno.txt Z &R L
EJc RN
T 7 AN T T NI
ELTHEHIZT = v 7
EANTLIEE N, 7
N h TH S TR L
TVWEEIXZTAETA
HLTLTEEN, T
AT IX B RO 53 F 4
ZANJUET, AL
FEIHEAL SN

7wy =7 MBI
=707
Al U & 512 kokoro.txt,
merosu.txt b E &k LT
K&V, BT T4
kokoro, merosu & A7)

LTEBWTLEEN.

(B 21 %2270 v
LET



Plbkcr7uevars b, DHEROBUGIHERT 7 7 A VOBEITKE T T, K
T, BILERIZAD £9, T2 TIIBREEREMNT, T A MoV 7Y 7 SEERBEORSE
EITVWET,

22



e Y - EE IO R
BT, JEREREMNT & DB HROBEE2ITVET, ZNLIETFA A= 7DD
ORI Y 720 £,

Vector to

Ja¥zsb ksl 447 about
Jovx b WHEERT  q—
=2 —N— HIjL 2 He

FERNDHYTYLY 1. A=a—"—0 [RLE] 225 Tk

AMRBEOME ’ FEHNT) IR TL7ZE W

TERERRMT 2247 5 BT, oWt R & 72 5 3

K L CHILBRZAT ) Z LN TEET,
& LREiLFZEEETD

» AVF—Fy hbEDrFail

ECRESRFICI—)T—1T -

72 ERkx R EMEDbIL TV E

T, ZOWMICTF =y 7B AIND &

FLOTEETEET,
® GlEEHIRT S
syosetuZ/O< T/ b > WEPRTIIERA R ESAMEH S
T — NTWETR, 2o E2HIBRT 5
TENRTEET,
Y REERETS © R RAABMELE TS
LIS N#S&()+/<=2@"_{[}~-T] > WEDFLER BT TT
Shic®=>70% " {li~-1] Ny NET T ETETFE LM
v A LATHINEETS L ET
. xEY — o iy - KA
EAW o > e AR CEHRIDE TR), TR
CIRAV) &) HEERNRG L
REEOHERTS iaa, NGB EEATRD R3]
Frtl (AL L TR 5 D T &
- bRy TRD) TR & LT
MRS D O AR L £, g
RIS h ORB A L ET

& “OMICF=vIEAND L, LFEE
£ 5, BhEA, IR T OB O
L.ENEDHIRRET D ENTE
9,

2¢



syosetu7OYxz/h 2. AENIESREFOEE, ;L5 OHIBR,
&ﬁ%ml—t% oty - RPN TF x v 7 &AL, #

JET CIERERT 21 TVWET DT, £
@il MO L5 IcF = v 7 B AT ES

HEIDE NHSE()*+/5<=>2@"_{[}~-T]
2HEE =>7@¥ " " {[}~-T1NO O

Uy,

3. 15T =V v D LIRESEMT

Orn-2nznnaeys PIEE D ET, T ORBIEENS R
c>ﬁ% EERERIR 0 FF, KT T DL,
EAH EROY 4 FyBAEBNICHAL L

WAL HEEIZREY EFTDT, A1
HHICEADETBELIEE N,

REZOHERTS

i] Frtil 4. Ubuntul7 TiX Mvector_to MDJHEN

HYFEEA LN Ay E—UNRHD

n "vector_to.py” OHELH...

ERET

NHEEFHDL

24

BB ETN IEZFO 27
Uy 7 LTLEZEW, UTRLTCTY,

RERIRNT i D & A
TaIRy AN LD
FT, ZOPTEREINDH
L EFMHEEZFHLDOILN
FRICbDOTHDZ & EMHER
LT 7Zan, Zhinn s
LA ELEZTXF A b
77 AVICHIERH Y £7,
TXANTZ 7 ANVEEEL
T, FHEE, TERBRMT 21T -
TLIEEN, 70, BTERHZ
H—IF N iz T =Rk
REINDGEDRH Y T, 2
DHARIZHTHFA N T 7 A
VEAETE LT, BEREFRMR
MraiTo TS,



Vector to

(ﬁ _— N = ] N ~ Pt
Snvzon P about 6. MEWTTXAMDY LT Y T HAT
TOVzobh: | R WET, A=a——0 [HLE] )
_ 2
TRANDYITYYT 5 IF%A MDY LT YT BRIR
) . .
ARERORE LTSN
‘@ HuTYvs
7. UV v EE AL &
YT 74 merosu 7LD T 7 A LIZIE
7L TFCR/E LTS _ .
Sl O s T X A M2 74, kokoro 1Z1X
S~ FEA MK
merosu 74 1218. kazeno 21X 553 % H
kok 1218 N
éJ& 550 HIENFRINTHET, W

YTV TR T R TO T
IVBRIBIC 72 D X D ICHEE AT
WET, SRIOEAE T, BEEE O
b7 merosu (A HET
TR EEBOT— I HBDBE. TNTHBRSNET TATIE 2% £ OISR TR %
YUY R BEPEET > TR EE
= 8. AllFV 7% 7412 LT,
Tryeh (%47 27U s LTS
VY,

9. (27 27V v o350
TV TBNRNy 7 7T KT
1Thiv, TT25L AL HEHIE
R £77,

25



Vector to

Oy b EpsEs o4 about

vz bk
TWABHTER b
an-vE 3R LI
Iy
JT#: 100
FERTEIILE:

ERTEZATFIU—

BARRE ER

TERERBEAT

FERARDY TG

SRR OIS >
3

. 0

DR
TR

—

iﬁmﬂiﬁ(skip—gram)
RO EE (supervised)

26

10. fEW TR %z

BfSLET, 4EIT
[y B2 B o UG
(supervised) | %

BIRL TS ZE0,

T X)L SRR S

TV LA,
IHLbbTHRT A—

F—aMETDZ
ETCHEORE %

mODLIENTE

£



[ ] S EFRIE DS (supervised)

/B IREH 1
SRR DR T 100

BAIE300TT
FEEIE (epoch) 5
FEE (learning rate) 0.1
BiEE N-gram 1
%D TR EREEAE LTERLETH? 90 %
BEERZ

il mos

27

11.

I TRIA=F =L FED

WEEZmOET, WIHMEIL fastText

DT 7 v MEIZ/2 > TWEF 03,

ZOFEETEATLBRERLMEDS

NEHE A, TR T A —F— i

THZLETHEERE LIF TS

Y,

= ZANREETAE

> SCEAAETEILL EHBLL 7B
FEE BB OFHE O GITT
LInERELET,

RERBL O T

> fAIRIEDOXT MARBUZT D0
ERELET,

ESEEIE

> BRLEEMETET L0 ERE
LEJ, [HELEHE @ 5-50]

PR

> FHILICETNVE EORELE
BT 2D DOFRE, [(HELEE : 0.1
1]

ﬂ
%

word N-gram

> TNENDOHGED 3 HFI 2 B
BT bIchizo T, EAMTHEE
EEBIZANDI PN ERELE
B 1 AN A s A
Lo BEIEETIEM L X7,
[HE5EA : 1-5]

BT — % LGEHT — % OEIE
> HEiT—% & LT%DT —X
AT 20 ERELET,

LSS

> BT I NLEAENT — & R
o7 —2 % HWT, FEERD
HEREHELET,



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

LA ! ATV, ZOEAREHR L
HEFBORTH 100 *4,
e 18. [T &2V w7 LTS
=BEM (epoch) .
o epoc > VN, T ORI AN 0
SWE (learni . . .
== (learning rate) 0.1 S RTFBE AT RS Ry
HEE N- 1 . . .
— 7 APSHEL L, WREE 5 A
RNFTRENETOT, BEFD
A%DTFFANEHMAE LTERALETH? 90 % .
TEEVY,
EAER
Bl U3 14. BRFOBRECIIT 7 4L M
ETOMAERIT 33% T L,
o IR DS (supervised) fastText TIXFE OYIHLIZEE
B/HIRE LTI U H LB E{T->TWVE
PN — To LD FEHORITI LI

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

FHE# (epoch)
FHE (learning rate)

BiZE N-gram o FH[EE—50
o FHE-L
A%DTFA M EHETAE LTERL X FHV WCEEL, F7E4 7Y v LE
o BHRHEORE TIL58%F T
HEES ER0ELE,
WA RITNT A—F — %
EE mus 5L TREFLIENTEE

T L L@ E OrfRetE s &
BLCHEL T EE, Bl
12 100% F TENUT IV EN
I TIEH Y FH A,

16. ZhBl Eom EIFEHZ S I2h
DERHADT, TNEFEERE
ELTIACS1 227 Yy 27 LT
FEEKRTLET,

VA b TR & 3 3k T T

28



T—2 DS
HLE

Vector to

Ayl minE

P ot

BIEICE S
THADSE
HET v T O

x B EOHKE

BEEq (k4

BZE2 #h L TH
HE | e—

Bl
LRIV A
FEOIER

SEERDELE IR

0.39183

|

Wi
AORA
o
&3
D
zh

IR
114
90
36
34
26

22
21
16
14
14
13
13
12

11
11

L%

29

1.

2.

HEE OB E 25 5H L E
o A=a—X—=DHn

b DEPEE ) @R L £,

B OSR) 27V v
74 % L NFFEGEHBIEE
b ) O THELREE DL
WEBZ R T LA TE
FT(HBEETRD Z &
HTEET, FHEH bin
Ty ANEHNTWEES
(XA RE O 2 RS RE 106
TEEHA),
i) & TFL oEPE
RN THET, HFE1IC
e %, HEE 212 TR
wANSL TEHE 2270 v
7 LET,

FLLE DGR RDBE RS
nEd, k) & TRy o
HELLE X 0.39183 TL 7=,
HELUEIX 12051 ORICTH)
ES, i bEITWDE 1,
BHELTOZRWEE-1IZ72 1
£



HLIEERER

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

[ NN Vector to
0¥z~ FiLE 47 about

JAYzY bk syosetu

WAFHTFANE: 1842

THERERICERTATFA #1198
HuTFUnS . T

RITHE 100

SEESE . 33%

ERTDSNILE: 3

ERTZATIV-¥: 0

BEXREEER

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 £



HEOMER

Vector to

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

Bl
LRIV A
FEOIER

@® @ HEOIEN
2.
S£HRE st
HU # — %% + X032 [E
* AANREANT BMICE. BEP T+ - OBMERR—IATEH>TLLEL
#1) wordA + wordB - wordC
S U
g 0.308209
e 0.299123
Eil 0.287656
Positive word: ['fA', 'X O Z'] 3.

Negative word: ['554'] \
4.

31

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

R TRL - Jed+ A
mA] EANLET, BE
KITHFEE 7T A e~
A FAFEETORVTHRA
LTS, HEEL 7T
AFLTRe~ A T AFE S DOM
IZAN—ZACRY] > TLE
S,

5] 2270 v LK
7230,
Positive [itHA DO F T
'+ 5o b o,
Negative (% [ — | fL5D b
DTY,
THENCHEIEE & FRUE R
RINET, AENIHET
—Z PRI Z D XD
AERIZR D E LR, +




TXRXMDOHEE
WIZKSHRD [FE] OFEEZ RO X =RF] T2
7,

JO¥zghk:

SEEEE:

REMEER

Vector to

FOvzoh AME B ﬂ_
BRI E TR

THEALDHE
HEy T OERM

BAEHTF AN
SHICERTSTFR
HuF) g BT

FRTLINLE: 3
HEHTZHTI-8: 0

syosetu

N THALOSE
H7 ) — BT E 53 4T

58%

00 srai0pm

A TERAE R

L E

1. A=a—"—0D5H
No 7% 2 ~Dgy
iﬁéj\ (7% 2 hDsy

B #BRRLETS,

2. ] A7) v

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

L. ressya.txt & &R
LTLEENY,

FEEDLLTRHNF BN — AR E, LTS

DULBFEDE FAN TYIAZET~EYD AL
TUIALHHEFFALBETHVEEALOHLLL..

TOIEICRLYAERFFREHT, —HICRREO

FHEREGDE VTSR THL S EH ORI, .
FOTHIRAEHEELEAE L EEELTOEL, ...
FRALMARLTRRYBN SERHEEE ...

HIELAZEEEELTT. —HIC LRSI,

—O=ZSDIDFEIL, D2H/LVEOPTRIEEZLE...

FUIALERFERIIDVWTZESEELE .7

LB OB TUEEEST, WBED L, ..
SREO=SERORAD, BUVIYEESLOAT...

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

32

3. =11 227V v7
TDEGENBED
£, KTT2HFET
LIE6<BRHLIE
S,

W
\\4 SR D bR

N FEICR R SNE
T [FIH] O —Bk
%X 0.53125 T (&
nAvx| EHES
ncTnEd,

SR CIEEEE
ICEBERN LT R
— X —ZELTL
720,



HMHE< v TOER

Vector to TILFEFADT — X W CHEIZIE~ Yy (R a=r <~y el

Y% 2 ENTE T T Ep S 2 ),

ook wiLE

about 2.
vz ok: sy&fetu L ICE SO »
|ANEHTF AN _
HICERTETHAN T TANODR ’

FUFT: BT | MBI TOER 4
SEBESE: 58%

FERTES~ILE:

3

ERTHH7I)—H:
REWEHER

0

BTy TOER

AT R E DR

° MEZ
RHBE

2/21
BELTERTSEFE(EXR20055TY)
i=vi]

HIREIH

3
]
e

LS

2/200

ESF) FL2

33

A=a—R—D [4
Hrl o Mg~ v~
DYER) Z@IRL T
<IEENY,

k1 %27 )
D A RN &
BT — & T
MEnhTnsg
HEEO—E N
il O B GE
LTRRIN
£7. (FEE
F bin 77 A
NEMBEH LT
WanHr7mr v
7 N TIEMER
FERE I ZF) H
Wi EE
o EENT
L.iBnzE1r-
TLEEW)
AENE 3 [BILL
EEBLTW
% WA EE & Xt
Gz Lz
Bk,



< MRy TOER

SR e E=lol e

o WEE
HEE

HREIH
3
BIELE

B"E

70 b BEE(RKR205ETY)
2
5
>
<
2/20
HMELTHATS8E(ZRA2005ETY)
EMN
E
Bl
<
2/200
EfT L3

34

B D HiZEAR 2> &
A= N Oy A
FEARO > R
Y7 Vv LE
R
AR 7 vy b3
HHEEE LTI
ETRE 2 e L
THEMT % s
LTI & T
BE] IR L7,
A= N Ry
Sl e LT
5 HEEILEEAS
THIEHTEE
T EDORE D
EEIBINT %G
X, AR—ATK
¥l - T AL
(TR F ok
) LB AR A
7Yy 27 LTKL
720,
AERHEEIL <
RE L THEM—E
IZREET,
947 227V v
7 LT3N,
D UIREE A3 3702 0
FTOT, BHFEL
<IEEWY,



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 UCTHERT 2BEMOEE, Yoy M HEELEE LTI 5 BEEO 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
FEORERREIR E L THRF > TRY 70 MBEA MR ER L L TE XL D) & TR
WZIZEDRNZ ERD0 £9, BESATORWEEEDEE 0 AR SNET,

35



Vector to DR HE

UTTIEF2— I T ATIEMND Z LD TERD o ZBIEIZ OV TRIBLIZH & i
ZITVWET,

Vector to DFEE
EEIOHEITOSITL > TR 4,

Linux
A—IFNEERELI L T 0 L2 R % Vector to (2L, python3 Vector_to.py

ENT)

il : personal 7 # /L% —IZ Vector to % [F1& L7=55

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

X — 3 F &R E L, Vector to 7 4 /L ¥ —IZEE# . python3 vector_to.py & AJJ
%] : Documents 7 # /L % —{Z Vector to Zfifi L 7-5%5

cd /Users/ OOOQO /Documents/vector_to # Vector_to 7 4 /L& — I H)
python3 vector_to.py # Vector to OLE)

36



7oz FOER

FT. Tl FOEREDGITIHENT DT F AR T 7 A AR csv 77 A VARG L
F 9, Vector to TIEH 3 ENRER LT FHEHRT 7 A /L(bin 7 7 A /L W& L CHILE
DFEREZITH) ZEHTEET,

Vector to Tl fastText (ZIZ72\W A7 TV — &0 FADBFIEL 9, ZIUISCESHA
WAL AT TV =MW THEMT 5 b D TY,

bin BRXDEFEAT77aALTTOS Y FEER

93 BEOERR LI BB H 7 7 A v BaRMH L CHEEEDOHEAITO%HE. ZOHIET
Tuvx 7 FOBEEITS T TEEN, BEET D bin 7 7 A /W vector to 7 AL F N
fastText 7 AV H —IZEWVWTLZEV, TOFETER L7027 hTIEA=2—2
— DM dH D VR DEEGEERSR ) THEEOIRE ] [~ » 7 OVER) 28 FTRE T,

Vector to

wAsESAS RISLIE 4347 about

FIRTOY I b OIERL ’ B2BEHT—IEER
o7 OHIE THANT—9EER
BT SARIfFECSVT—4%EEH

1. A=a—"=—0b THH
Tua vy NOERK] —
(B T — & hfl
Ml E@RLTLSES
|
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TENTEET, a2 A UVEEEIXL 2L -1 OMOMEAERY . 1IZEWIE EBEER SV
TEEBEHRLTWET, REXFAREFEALTWAT—XOFTHRT 4 A=—F v K&
WL DD ORERRD 2V A EBEZ R T 5 & T 4 A=——730.73436, = =/3—
P ZBDF D RU80.41962, = HT U MLy FoN— T REH-0.58749 T,
INEISHTIIER R 2T 2 EHE L T OBROBREZ L L E LTHHT2
TENTEET, DEV ., HEEIkA Ry, T2 2R HRT 0 A=—F v ROBGFEIIS

18 SR BT Vector to D a it & HIERD CUL BREE TITo 72 b D TY, BREEOFEMIZKRD
YT, OS: Ubuntu 16.04.3 LTS, FREFRMFHT : mecab 0.996, &¥Z : mecab-ipadic-
neologd 2.7.0, fasttext : “431c9e2a9b5149369cc60fb9f5bebas58dcf8cal?”, 7’1 /7 3
v 7 E5E  python 3.5.2, i€ = —/ L : pyfasttext 0.4.4 (fastText OE T /LI HEHt).
scikit-learn 0.19.1(k-means |2 £ % 7 7 A& U v 71 fE ),
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L—RRT N7 272 areEORGN6R0, TNENRHET A A=—F7 FEWHH
PRI L TREL EZX D2 T, T 4 A=—7 0 F& W) HFEOEWAHER S LT
520D, FUEOHEILZINL DM EHEBORERU-LDOTHL LV ET,

T ZIE, THERT 4 A=—F K] & [Xb— ] OMEEIX 0.994496, [7 ~T7 7 v
3 ] OFELIEEIE 0.923629 THV | [T a v 7| OFPEIEIF-0.568031 TF, ZDRER
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NTEBY, va vy U727 E2ALIEEERSh TV Z RSN ET, Zoad
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X1 [AX_Ub] & RN 228 TR~y S 19

ZOE~ y T OERIC S 72> T, 7 F 2 I O4F, B, A Z G877 EATHE
H 200 FEAKIRIC, ZN0OFE L FHik4 DY A VEPEZEE, Zh b0t A A
DR EIRLDO( T2 D4y #UE 0.425845421, T4 X2 k| D43k 0.416727697)
T OO L o TEMiFkE ey FLTWET, & 2, 77 7HE EICh D ETE
EE M ErEE) & T2 O a1 HEEED 0.933182063 &g, T4~y

19 Jili g4 ITRERE A B LT E T
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M) Lot UERLEIT-0.92163741 RV L EH LD LTNET,

2 13X 1 & FRRIC O RE W T3 FFEG K : 0.877282719)) & TH Lo 20 (4K :
0.417025259)] % 2 &V T b 2 HEh & Bhiaes OBEEE b &2, Bhiaes z 7
2y NLZEHLDOTT, ZOTT77Mhbya vy B 77— 0% T EE OFELENME
W eR, TRhE) & OMBPESEOIERIEE TR L) & OBBPERENZ &b
vET,
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1
=it RO
0.8 us) Y o @
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061 o B
SexkU-LEE " *°
&, B ke Bt e
0.2
5
o il
E
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o ELE
HIEEE ' ° SELLEE
o ] 0.4
HHEL FEAF—T —JLE
. rmEE
. Py -0.6
AER e ruE
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FFehE
wE=m®
-1

2 TBXE & Elrol Z2HNILoTmHE~Y T

20 ASEOSHTOHRTIE TR X [(17o] OX ) ITIEHEROBENEF NS L TWET,
FIZIEHET A NSWHAY 7 b7 =27 & LTEHETEMA SN T 5 KH Coder D4
I Z DX S BT EARICHE LI ) 2 THOMMCEA L TWA DT, 2 bk TR
5L M1 ELTHEHENTVWD EEZLNE TR, SEOHHT TIXZEDHDHHTIC
FHT2ZLRELBE L, EARICIEBETFEHALTCWET, 20, [HL TR
5] EWHOHEETH-TH TR, THRL), TR EWoltBTRIGL, BbiEE LT
H FENTWET, B, JEEEEMITICMH A L7z Mecab OREEICITEATE AN B8 S
NTEY ., WEEMENTZIT O BRICHBICE#ETH 2 L TxE 9 L, Vector to TIXATLEL
DEFETZOFEFORICRBIAHERT 00, Tl bEAEAFEHT 00528
ENTEET,
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DL, pEMEREZNICESHEEEZHOWIUTME~ v T ERG ’{’Eﬁiﬁ“é \
EWARETT, £, 7o — MTE DT —FWNED X 5 IR bl (2R %
LR AW TER T 20 L 1T R | ﬁ%#@%f%&ﬂﬁ%n~ﬁ&®7 2 NIT
HEL TR, ORI RETHRE~ Y 7E2ERT 52 LN AHRETT

Fo, AENTERE~ v THIZIRS 54T 5 L 9 IO RE R HEEL W E L7222y, MG
FTHUE, T HPCBGT 52T R COHEEEZZOL )R THOMTLE2ZEHAHETHY,
NETLHBLT, BHICRRHEEEOBAI D AR OTGBICE TR v
=T EMERT A ENTEET,

XESBICE I AT T —HEEOH

WIZ, BAREHEERGE LTEMBREE 0T THIRS A ST DT F A MO
L. INETOHET A MO FIEEZHWTEIZHICHE L TERIN TV D F%%E
AL L2 & B ES,

B FEE BT A7 XA NOSEIZEEN DV FZE TITONA Z ENEL, £T7F A M
TV ERRD | ZE D EICT XX NOFHEEI, FETHEV) Tk AN E LIET,
ZLT, 2O bR THEEINTERE DL LI LT, Bzl T X MBBEASINTSGEIC
X, ZOTFXFARNREDT VY TUIE L2005 HE L, DT 2 ENARRICR Y £9,
BEIZZOIIICHNOENDDOTTAN, ZZTIEFEEIHEA LT — % 2 fastText |2
BAL, HEC L > THE, £OHR THEGRDFHE L7~ unh | Sk o4 LT
u\é%ﬂﬁ_<w\fﬁﬂﬁ%fﬂ\kw\kﬁu\iﬁy

K1 SGEBICEIDIFEINRNI VTORKER

— E—AhTd)— |FT—H
FARZ—FK 7 894 99
TAR=Z—— 930 70
AN RETH Dy 837 99 64
BENEEL—INSHEAR 631 262 107
FHITRIN—FUK 401 505 94
FPREE S EIKIEEE 52 948
B FIKIEEE 7 14 979
BEJIIS—D—ILK 44 10 946
i B licac) 19 981
AT BB KIREE 8 12 980
TFER Fv—)—)LF 115 660 225
JB)I AR LS E 727 170 103
HWEHMAIEFEYE 174 718 108
HILEiEYmE 539 296 165
LTHEYE 882 118
BE=HILITZLTI9LLYE 976 24
ZHT IO AR —LEES 927 73
ZHTORLYN—OKEZE 965 35
ZSHT7OLYMNN—VEESET 966 34
=HTFTILLYSN—YYETHE 955 45
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# 3 T, HHEBOHTEREENITO T UL L —HT AT, TUMT—FH LR
MoTZM, [Fl— A7 TV —Digk D7 ~ARELNTZHEIIER—H 73— 7Y —
LB LR E AR E LT, TROOMEEEH L TVET,

K 3DHIERZEL DT T RY VT OFRERND, To= =)L« X TUF - xRy R
[ZHT T by MA=JEEEE] O XD, DGR OREHEICHKH L TN D
7 FaIbdbiu, TilEsE S KEEE . TRPIKIEEE . RIS — T —v R, TgRiEeE
(&5 BHOKIREE | OB KIBEEDO L 912, b T IV —Dfik L HESNTHDHHDO L H
DET, ZOLIRERIDIT, T2=N—F b« AZ A« Dy R 2 =T b
v M7 BT ) OBEITIE, tofEsk & el LTI B2 OREA 72 b ORFEL, &
NRDHERROHEZ ERER LD L LTS Z E RIS ET,

UFCTRA—EITIY—ICHERLET, 2ODTIV—IZEENRTWE Y Fa 3k
WD LB BIEIRIL S THINY T LERRIC, B0 73 —OH — B A4 0
TRV T I/ FaI T, 20X FaIilFEE o8B L LTL,. 2ok o7
JFaINBF Y —ECROEEREFBA - LBINHDLEEZEZOLNLNLTT, DED, T
M= L7 FaIznriiIzoligk ORE, F—h73) =& EnZ7F a3
EOMTHIEZEOY—E AT TV —OFHEN, T L TA—EL T Y —%2 5 nids
BIDGHkIG L 725 4 DOV —E R AT TV —|ZHET HFEPR M TE 5 &2 0N
HB T,

LinL, ZOT7SARA—EKD 7 F 2 JFRIRT 6198 HRFE L3, J b ZEHESHT
THZEEINETT, 22T, 2607 Fa #HEORICIh > TEED 7 7 A% —|Z
FEIL.ENEDHT56Z L COHAEZOERZ AL Lo & BV E 3, 5812 8O fastText
EHWEZ ZAX ) 7 TIRBINT — 22N CT 7 AZ ) T E2iTWE Lizas, AlElE
INHOTN(EEA) E AN THERIIH Y FHA, 2ERDL, 7 Fa I xR L2
BT 20RBEMTIERLS, 7 F a INICEGT ML 0ORMICESWTHEHT 5 2 &
HIQE R D05 T, 2D, #EiT —F DIRVIRRET Y T AZ Y v T 24T H BN H Y
£

ASENIEETT —Z7 LTO Y T AHX Y 72 k-means EZHWE T, k-means £ Tl
fastText NEH L= LEODHEIREHNTI TRAZ Y T E2ITVE LT, 3 DxTILR
—K LY, 7 IAFZ—HI 8L 15 NEIELHEHINETOT, SEIEET 7 AX—HND
7 F 3 IHGA 1000 BLF &2 550058, 11 7 T A2 =TT 5 I LET,
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400 A

Distortion

200 A

100 + -

T T T T T T
0 10 20 30 40 50
Number of clusters

X 3 i R—X

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 T7AZ—OHFTED X ) RFEEN/ERINTWNDD
NERTWS ZEIZLET,

41357 7 A2 —OEEEG ], BhE | BARD & MEREE R LT ET, 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
A3 FEA . £ L TH 4 FNIIEFEOLERH AL L TWET, 2L 21 E7 727 —0 DY
B 1T 22 —) TRE5 D7 FaIf 20 TEELTEBY, 20 [T a—]
LT LT TR 153 HESG L TnET,
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1) 153 DURAHA 182 (o) 16
2a— 420 |4)LAH 142 7Kg 446 | K= 140 AVZ ) 84 |HY 14
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ia— 112 Ki& 182 B 6
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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—OHHEE L LHEE 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 K4xRDHETZTAZ—0, 1, 3, 4, 5, YIIANTHIUIKEEEIZDET 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, Thae b LIS EE, £ 2 CTHBLT 2 BEEDO /0 OEW T T
B, A EITRRDERICIRD EEZ LT T, Fio, KIERE LWV IR O— 2
fiik EFERLT D —ERAERME L TBY, ZNA~DEFR~DLINE 2O 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,

DL b, 2 FIHOBSE 2 AW oSl z R Cx £ Lz, Zib D515 Vector to T
HEEAARER & DT, T b EZ MWL, fm A7 2 — « b= 2 2B 7238 h3 vl e
0 FELT = M ERHWEHEDO L O IZH O UHIEE 2RO DEN RN, 2hEE
DOREWGHTNAEEIZZe D £9°, LorL, Z7FaIbtnor—XITid, TNUNEEEOERLD
T TLPRVWEWSIEGFAELE S, 2F V., 7 FaIzE&HmT 2020
P—E2OFHAZEBO L —EHTH Y, £727 FaI 2 EMTHEITIE, TOEHOT—E A
BT O2RBARY KD, 20T R TEEZIALDO TIFIRL AT NOEETEIN LR
EEXADZ LRV ET, DI, V7 FaIEo LR T 2merEE HEa L
THZLIFERDLRETL X 9, Ll O EDPAKEI R0 21T DO i/ S A 1y h 22
T4 ELTEIREFHTT, ZNLOFEZHOTAF L SN /HME L L7 7 — b
PR L. TRESPTIUE. T TUEICRIRIL, a2 EROAREIC R D L B
Lk,
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PHEBERTIFR ISV TIZDVT

TEXRMRAZVIENBRBATFA A=Y

BEOT XA M~A = TOERITFHET A M EMFIENS O TY, FETFR
N3 HT & 134 1 (201 KAVX TEHEM AT FIEAZ W T T F A MNlF — & 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 F LT,

T2, I7FA N LWOHERHY £9, ZOHFENDL L9 W) BRAFTATUL
FWTL X 20 RFPETHIUL TERE] VI BRAHRARDL 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, EERAE L OIBREORS HH 0 £9 03, EHEOFEN HELT 54k
BfRE OMCT 5T, TRENOHENFFOBKRDOIAS ZHIRT 52 N TEH D
ERBIFONET, DEVERIZED [TFA N AN TRRET] &) HEEL R USCENTHE
HLTwiut T#HRE) L0 BERTHEDN TS Z NI, £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 R D CEDOEKRE ST L TWET,

i zia—s 47—t LTI

(A2YH—F) n {lzrya4nr) U [BEE-#E}} 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° 22, £ 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,

2 f- L2 X 1 FEORLVENBET AT XA NS TAEAI1CE. 1 ARIEORY
MERWALERSH D £7°,
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FIIXEZDHT S,

< ¢

one-hot I k)L NERE
# (1,0,0,0,0,0,0) F (0.52, 0.73, 0.05)
I (0,1,0,0,0,0,0) I% (0.35, 0.96, 0.76)
%% (0,0,1,0,0,0,0) XE (0.01, 0.44, 0.27)
# (0,0,0,1,0,0,0) % (0.42, 0.78, 0.12)
4% (0,0,0,0,1,0,0) S#r (0.87, 0.06, 0.11)
4% (0,0,0,0,0,1.,0) 9% (0.15, 0.33, 0.65)
R (0,0,0,0,0,0,1) o (0.32, 0.42, 0.64)

bag of words NERE
(1,1,1,1,1,1,1) (0.38, 0.53, 0.37)

5 XEDORZ FAAb—one-hot X7 bV & GEER

LESRHGELZ N UL 27521, RFTRBLLEMFEN LT M OT X TOHEED
P THDLEFRDOAHN 1, ZOMA 0 TRELI T onechot X7 MAEKBLHH Y £, 2
IR ERDT R TOXLEICEYT DR VERNT VORI E 2D, B
RIPOBRBATHNZFET 52 12 £7,

fh )5, rEERHE T, BiED~X7 hkicid Skip-gram < CBOW(continuous bag of
words) & W o TmFRIEN E HIL, TNHIZE > TEHEORY MAPRREHENET, 2hbo
FEEZHNS Z LI > TEBEEORY M ORITE A EHE T 100 &It. wikipedia D4
T2 WS ETHLAHEL 300 IR CTRELTHZ ENAREE 2D | WTRBLE
TRIBICR G A EMET 2 Z ENTEET,

PHRRBRICLDIERAOT7 TO—F

SHERE HOEOFICB O TITHEZ N7 MV RBICE T 5B TR SONRIG 3
BRI ZENTEET, e 2E K2 ED X D REREHR OGS, BRI AL L
7P CITHGEMORELE 2R 5 Z i T A, LML, FXAED X ST Skip-gram <°
CBOW23% VTR M LEBIC AT AT HGER OBLLE 2 = BRE 24 TRIES
HIENTEET,

23 Vector to Cix CBOW % HW e pEBA~OEHII TE EH A, 2L CBOW 28
Skip-gram TIXA[fE72 subword information G/ aElE#) & FIH TX 72\ 72 TT,
Bojanowski et al.(2017)i%. subword information Z 5 Z & T, FrUZ LnHET S
ZLEDRNE D RERETHEHTE I OBERZHGL LN TEL L LTVET,

24 oY A VHEPEITRORICE > THAE 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 FIVZER
(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 LCHETZ 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 BEEOLFT7EY
(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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1% TQueen Z¥T{El4 % (Mikolov & yin et al., 2013) & W\ o 7= 3FHEN ATRE L 72 0 £ 47,

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
THXRARMYA = TNE, BFET XA MR TERSNOEENES ThDH LV ET,

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
%X 5T 25,

PERETXAMNIAZVIOMBR—HETIX A EOEROBRN S
PDHEHT XA P~ A = T EHBET IR MO EHNWET XX b~ =0 7 OMHE
ELTE, HET XA M EEEO BRI %owfﬁtAﬁ%WE%77z&~A
Bradt o Okt LT, DEIT XA M~ A =0 7 TIRHEFESCLEONRY SV ENIITERERK

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
DRONDZLIZHRVET, It xF M1IZHD LI, TRTOHGEIIRY M RE

2% ZHUICOWVWTITEARZRPMA L7 ON TRt web X—22H 0 £7,
https://www.slideshare.net/shirakiya/fasttext-71760059
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ICEMENE T, ZORTOMINE L TNEZINLHARD Z LD TEHANHBED
SHUWFETHTL X I, MFOFHET ¥ 2 Ny#r ChiZIE RO/ HriEE T HBL
THT7T—ZBEIMETHY . REBBE LTV HDIZR>TWET,

HERIFRD
»

BHETF AR 24X

AHBRTIANTI=DY . ﬁﬂif“a)n-l-i’tb

X9 HETIFAMNWEDBRBETIA b=V T DEND

D RN, LEJFECES AT Y — AT IZ B8V T, BRI K> TS
ODNDORFENR DD EEZEZONDLET T AX—ITX LT, 1EROFHET XA MyfroH T
bV NBRBEG T 28I Lo T, G ORI TiEbr bR EY
TAB—DORERB LE L, UL, 7 A — DR OB A ET XA N+ 572
JCIXRFEELTLEY bOBFHELET, ¥ O ET X A ModTr, R HEEE 125

SHHIERE B O IZIZI DT E T, <A LB R WA O fh I35
FLLTWENHTYT, 20X 2RI, WEx Yy hU—7 OB 7 2% —/387 Tl
YIS, S OBEELZ ST OXRE L TERTL 20T 5 8k~ v~
FEO, 201DIZBNTH, SHRIRICRD 5 5N E I DT a v Ea— X OMWREICKFET 5 &
ZABDHY ET,

5T, ZDOXK I RLES T AL — OB OMHICE LT, #ifiTr— % & 2 AE T,
CHETOHET IR MO TIETERD 0%, LEODMBRA~DLERL D7
FAZ—UIZ Lo TAREE 72 0 £77, 7o, P E A E WS Z & T, FHET ¥ X
N CIEABNHBEGEZ RE L2 2 CTa—T 4 VI NA— IV EERT A HLENRH Y L
e, DBEHRT XA N~ A = FTHRHEROICT A M LTIV EED S 2Th
X, a—F 4 I VERIZY 7 b T = TN HBIRCERR L, 2R ORETONEE L
TNET,

ASBETETRET D LB A EEOHMEI., A ETITIIABEOTE otz
ST FREE 2 IR L 2R ETEITRR D0, &;61/\‘; NETERUGH TH-T-
ELTHERAEDL— MO RERICEET S Z L2 AREICT 2 E BbhvEd, Ll oiEE
BT XA A =V TIIHRETIES Y 8 A, HEEFBS S, BIOMETIE, Biffd KH
Coder ZfE L TWET, B xIT, SRITDHEBLT ¥ A F~A = ZIZOVWTOIEHEH
25LEHIT, TNETOFHET XA Mot & OMAMTERRIFHIZONT B RETT 2%
ERDHDHEBEZET,
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FAEVARPHEY I bz TIZDONT

FA4EVRITDOWT

Vector to IZBE%IZ python3.5 B3 XL 3.6 Ml L T\ £ 9, python [THMk=25E <> AT D
BELH Y, BUEEH SN TWAHEEOVE DT, Vector to D7 A &2 AL GPL T,
b LB B Vector to ITAF(E LR WIS BICITHRICKET 52 L b ARETT, FrZH
DI AZIFEE A E A Vector to Z i L T/ &, Flk72 5848 7) T Vector to # g2
LTWeZghiE L BnEd,

Vector to MERALTWAELNBY I bV 7ELIVED 21—
Vector to IZEIZ FRDOY 7 by = TREV 2 — NV EEZHND Z & THIEL TWET,
® fastText
® Mecab
» mecab-ipadic-NEologd
® MySQL
® python
» pyfasttext
NumPy
Matplotlib
PyQt

scikit-learn

YV V. V V V

Pandas
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HbhYIC

BT TlE AlphaGo DHESL, ZOME~OEMNHICARZ 2D ER>TETNHI L

NH, HFEEEZIICOET DAl ~OBELREE->TOET, TAT AMORE] LI F
ELHEBIC A HIVE T, Vector to DBAFEHT, #1H T fastText (Zfifiiv7= & Z121%, BI¥E D
(2D DORHMUIX AL ZEZ D0MEX R VDB REREICRD ] EEUE L, 2HUTE
fastText DHTHRER L | ZDORERA~DBEDOE S S, £ L USSP O L S ITHEE L2 T *
L7z, L2 L. Vector to DBiFE#ED 2 H T IHHICHENT 52 L2 AERICTHA v ¥ —
Tz —ARBHIUL, NTA—F—EBETSZ L AKIEIRS THY, 2 — X OMREN
BWBETHIIE, ZNETORFHEY 7 FEHWTT =X o TIEERELSEDD
HEOTIERVWDOTIERW EZEZXD LT ELL,

KM/ T — 2 BT 25T EMAEALE L SREHEICEO R0 Ll
A3, 100 THREOT — X2 THIUIBIEDO A B2 — X TH oW rIRE T, FRIC
fastText ([FEFOHBTEHZH WY 7 by =27 TE<HOLATVWS GPU =2 Ea—
T4 7 TiER<, CPU ZHWTEHEZITS>TEY, HAD/ N— FILDBED &V ) RN
B FET, ZOX DI, fRx R EASERICHT o N— RV E T2 2 R TE UL, fE
FICBRAIVETT 23, MELDMEAAEER LD, DEVHEORHE Y 7 Mk BT =2 0o
LYULE TAN—RALEZ FIFAZ N TE L EBNET, Vector to S ZHICEHBRTE TV L
e AN G

A Vectorto 7V —Y 7 by =7 & LTAMRLIEERIZIE, 7V—Y 7 u=T &L
THRB S, BUEBRRA R T v 77— PR RENTVDFHEBET XA A =TV T D
=7 KH Coder DF1ENRH Y £3°, Vector to DEIEFITZNE T 10 Fir O, Z DY
T MU =T E2EH LT A e 2 T o TE £ L7z, KH Coder ZfEHT2HTT X b~
A= TV G FEICOWTIRSB A DL TR | e EBEZEIToTEE
L7z, = DORER & &% Vector to (20723 > TWEd, BIREEIX KH Coder &5 V7 bk
U= TICETHIL, ZOMEERR LI Vector to BEENTZL V- THERBIF I TIEARWVAD
LivEtA, TOXIRNEER, FH. R OEEH) Vectorto ICX>THEZ S Z
EDPREFEL LTORETHY, RFHAUBLLTOMRETHH Y £,

Vectorto DR E I 0 7 7 <—Tidd ) T A, BEFRMEHEM & T D508 T,
Flo, T T I I TR T LED, 720 RDOHLE T, TOTHRIEO T 06 Fiu
I IO 2 — R TREBER SN TBY (7 V=7 MERBWEZIZLoh 0 L Hff
TETVERTAL, WFEOTZHORBDONTHILZ 2EFES THAI LD &L ZAREL L
Mo TNERA), oA v F—Fy N EICFET 5L O OMREZBFICHEET L &
TIZOEI R TRATTHZENTEDLLHITRD E L,
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AEIOFAF AR TR U772 2 &, T T, AT, o8 Th o LD 2 & T,
Hex NV EE TRIEES N TRY . ENOZHHAICUA L THZO T v 7 T L0 HIIHH
FIATe T ENTE D £z, Ba 2t ETITERM & EIZEORLD B 1T T, £ D5
BT TOT A MRERZEBTONTEY , HAEMBNHZ 22 M@k S L To < i

O FICHRERY . KROS5V 7 F =7 T, Z® Vector to 28 26 DR DOFA4
b, BENOT =XV A T 4 A FNCHEEDOBRIILDZ LN TEXIULENTT,

BT, ek Y | Vector to DBRFEE IR E FiEkA H & LTV, ZDOoirFik
ORGP ERICB T 2 FELROAEIE BN E L b2 ARH Y £3, 5%,
a2 CIER S, BRDBAEDNOOERNEED Z LT, EHRLUECHRED T4
WLy Z L AYNCWE T, WX AO ZTEREZTETZENTT,
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