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Vector to I% Facebook tEMDABE L TV 2 BMFH . K 0 BARRICIEZ R Bi(distributed
representation) fH\\ /27 ¥ A h~A =7 « V7 FU =T fastText # FARIZ, fastText!
DFHFAMREIGHATHZE T, IRNETLERRDITXIA NS =V T EARRICTHZ L
EHOICHEINZT 7V r—r a7 b7 T3, 795 0S8 1% Linux(Ubuntu
64bit) & macOS(High Sierra) T, Windows (2 L CTi%, Vector to HIKITxHETE T
HOTTN, DHEBROEEI M T 5 fastText 23xhi L TR O, E2BRENMAC
BV R L7 fastText 04 v % —F v b ETAB SN TS fastText [IZIZTREE 283H D |
AIENTARZ Rk £ L7,

BUEIZEZBFEO® EICH D | BIEAH STV 2 ver. 0.1.10 X B RICAR Y £37, 414,
Bex IeBRE 2 HET D2 TETTDN, BATETCWARNWATELEZIHDLIENELLNE
T, THERICEL T, MLOFEEEZL ST, EMONORAEENECBIZIEY —IF
VRIS T —a ZEE WA LT <& BSOS ICIT T IR niziZig
% LENTT,

DV Ty LA =27 )L TIE Vector to DV HIZOWTREIA L £33, Mz THRY¥
THEHEERT XA h~A = 7O HALITWET, ZoHf T KH Coder &V o 72V
7 hU =T ERWEFRET ¥ A b~ A =27 & Vector to  FIVZ T EBT F A b~ A =
YT DENIOWVWTHHHALTWET, PBEIT XA M~A = 7O EHICET 5
HOEA(2018)3% KRy D EEMHAH L TVET, XETEREILINDIBEICIETIN
ZHITTWETET 2 LENTT,

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

1 fastText & [FRRIC R Z W EE Y 7 b =7 & L TIE Word2vee 72 &6 &
D E3, fastText (IO Y 7 h v =7 &g U CIEREMESCHEE O S TEATWD & S
TWET, £/, v s 7755 python 72 E &R, HEOEY 2— 34
TICHESNTEY, RBIMEHTH I EENTEET, F/o, ¥—IF NV ENGEE
fastText THOMT3 52 & L AEETT,
2 AEAGE LTR, WEPRELWESIZHREE T T 58, #—I 74060 lecho "word"
| fasttext print-word-vectors model.bin] =~ K Tbhin 7 7 A /L7 6 EfS L 7- HGE~ Y
ML & vee 7 7 A VTR SNV TV D HGENR Y MARER STV RN H Y | FRZHRE T
BERRXMETHLZEND, AENIAMAERXES Z L & LE L, Windows IZEME A
VA RN—AEENNL T, IEFICHBIHEHEZBGTE 20 b, A%IE. FEADR
HESNIRFANB LTz & B E T,
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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 EEJ%DZDE%EZWT%%%U% LT
TN EEBZ TELNDEAIZIE Linux TO ZHEHAZBEID LET 5,

Linux & macOS T python$fii# 7 4 77 U MySQL # ZHH TA A h—/L LTV
TS RBERH Y ET, TUTONTH FRR T L TV E T,

TRTIEZ =TV ETANPBEREFRICE L TEHAD~Y— I —2 AN THET,
INHESZIZL TSN, B, TROHFETDOA A M=V TEEZRFIEL TS D
FTTIEHY FEADT, TTEILEENT,

Linux fit,macOS it & HIZ Y —A 23— KN bHZ2DOF E THEHWZESBICR > TWET,
D TOHITONVIZS VRS LN EIFENWETR, CHETY—2a— RaEXH]
2% Z L CHBICHRA REEZTAD LWVIHIFRLH Y £,

4 Ubuntu CIXENMEMEGREATT N, O Linux 74 A MU B a—y g o TR L TE
U] i-ﬁ:/u

5 Mt E 21T 9 BrEi & L C python 288 H{EH STV E T 23, Windows I3 python %

ﬁﬁﬂTéf"”fié: LTEHEVBTTOTEEFA, HOMELLECDLONLTF-a— KD
EWESIT2— FTJ, python X° Ubuntu 72 £ ® Linux % & €6 unix B5% Tl utf-8 &
I XFa— RBEHASNTHET, )7 Windows 1% cp932 &\ 9 shift-jis 23 H ST

WET, EBEBHHIAK WA L TWETA, Windows b TIUE L 7= 15 #H % python T4
LA, WO utf-8 THRIFT H(F 7 4V ME ep932)0y, HDHWEIXFa— RE2EF T
LMLERDY T, o7 v T L OEELZITILEERE, =T —NAEL D ARENH
Do, S BEBEE e EAER LIoWEE X TV AEITIE, Linux OBRBEZ ST
L2 xR LET, 723, Vector to Tid, shift-jis ’CVEE}Z LT HRA RN 7 A VHE
BERAIADD IO ITIE L TWETH, AEAERHLILEIIE, THE Tutf-8 ICEH# L7

HOETHHATEI N,

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

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)

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— "2 & 9, LRIV R — NEOFLS
7235 Ubuntul6é TO#EMEHETT, LaL., BEIC X > Tl Ubuntulé T Vector to Z{#
M7 % & IME SEBIET, AAGBEATINTERWGERH Y FT (2 —&X—ZX FTOA
INEFRETE), TDOHAITL 17, 18 ZA L A F—L LTHTLZEW, LTI, 17, 18
A VA= ATHBEOEERBERAL TWET,

Vector to @ T FIZEE L Cix MySQL. Mecab & &E, python DEY 2—/L DA A
— L b MLETT,

AVAN—=MEFE—IFMZa~vy REANTHZ ETETLET,
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6 ® terminal REDRYAH »

A FH

3. WWkKEZ U v

BB P P (D 53 (8] et Comel

o 1y a4 |E O

4. Z—ITF R
(5K

5. £iv Vw7 L
Launcher (Z
ek L Tk <
EARIZZ Z
27Uy T
5120 TR
rEEBTEE
+

N |

Bl o e P ) P ) () () Rt Contral |

BT NI 2T L a— DAL A —)L 9
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
1T TLIEEV, sudo X unix AD I~ KT, /b— MERTEITTHHEICHEHLE
ER



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

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,

9


https://www.youtube.com/watch?v=_YKCW8lAkd8

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)

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 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,) ]

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 L TIFERVWNEVIREBET DIDICHNLNTZD H L TNE
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 V07 Fa I NEREEICOIZ 258030 £33, SHOBMICE > TIATb -
THEEBBKIZDED 107 Faid 1 BRICERT DU ZITIIEINRRNTL 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
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)
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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
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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,



e Y - EE IO R
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 OBRESCNAGE
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
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[ ] 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—NAIN=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 {2\ 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 LSO ETA, T

INAIN=NG A= — iS5 LT

WAEHEE BT T2,

o ZANARETN I

> CEAAERTEL EHBL L - BEE
SMBHOHBEDOKBIIT H AR
ELET,

Sy B ORI

> fﬂb/tf:@f*ﬁ MAREBUZT D 0% %

FHE B

> RXEEMEIFETLINERELE
3, [HEBEMH @ 5-50]

FHR

> FEILICETNVE COBREFEHT

D DIPDORRE, KEWIT E fifiglc 7
SIS ZENTE DD, Fifif & 7
TLTLED et b &5, [HELHE -
0.1-1]

HiEE N-gram

> OHEIAEZPIGTICHTEo T EA
fTHEEA BEICAN D DERE L F
T, REIENEEREEZ R I2T L o722
SPREVEETIEA L9, [HEREE : 1-5]

BT — 2 LA T — & OEIA

> BT -2 L L% DT — X &l
AT o0 aRELET,

A

> BT —ENLBEMT —FERNTZT
— & & 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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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

@] @] 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 £



HEOMER

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,




TXRXMDOHEE
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
FEORERREIR E L THRF > TR Y 70 MBEA M ER & L TE XL D & TR
WZIZEDRNZ ERD0 £9, BESATORWEEEDEE 0 AR SNET,

33



Vector to DR HE

UTTIEF2— I T ATIEMND Z LD TERD o ZBIEIZ OV TRIBLIZH & i
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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, IbEENETROY Fa s NOH CTHERT 5 Z & THIH RIEEZ FF
MLz ET,

DL b, 2 FIHOBTE 2 AW oSl z R Cx £ Lz, b D51 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—ERAOFAEDO L —HTHY, £/ Fa I 2BMTHEICE, TOREMCT—E A
BT O2RBARY KD, 20T R TEEZIALDO TIFIRL AT NOEETEIN LR
EEXADZ LRV ET, DI, V7 FaIEo LR T 2mer S HEa L
THZLIFERDLRETL X 9, Ll O EDPAKI R0 21T DRI/ 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 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 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
IHTBERRERASAOT 7o —F R TERVWGITFETH DL L FWVENDTIEZRL, UV,
SF Y HEMAAHBEROEFICL > TEIT7T T u—F TE RV LWV I BERENDL T, HE
T XA R TIE, BRA~OT T u—FoJik e LTS 21TV E T, LT & 1T,
HEE A LHEE B M LEO R THRIGT 5 & &, Hik A & HEE BITIITO0OBRRH D |
COMERHRIZNETH 2 LT, HEEA CHEE B OBREEFHIT S E 0D LD TY,
COBMRMETI, BEARA S LTCIBRMEOBES b H 0 £90, EEOEN HET 5 i
BfRE ONCT 5T, TRENOHENFFOBKRDOIAS ZHIRT 52 N TEH D
ERBIFONET, DEVERIZED [TFA N A TRRET] &) HEEL R USCENTHE
HLTwiut T#HRE) L0 BERTHEDN TS Z NI T, £72 o) LV o
ERIUSCETHRLG L TWIUE 130 EWII BBRTHEDLDR TV Z RN TEET, 2Dk
9 72 3L BFR O ME 2RI H LTl 1(2011) 0471 (2016) TIXHEEGEIC L DA G b T=
—T 4 T N—VEER L, TR E T2 D SLEDOERE 5T L COET,

mEzia—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, ZOXIICHHTHEBEICEAL IS E LTELD D Z LT, LVFEHIZREROHT
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 14 I — VT 2 BEEZ BMNGE /2 EICRE L 9 2 T, SR
BRIZTEZHNTCa—F 4 I =V ZAER L, 0 &2iToTWET, Lo, Z2DOX 572
FETIH, 2—T 4 7= UTER S NI T -V O D 22 T AU BA 3G B R 72
?%“ﬁ@ﬁ%k?é L2720 | < DILEDBIIHT DXFRIMNC &Dﬂmiﬁho_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%mfé%ﬁ%ﬁ%%wKT#xbv%:/7?¢;ﬁﬁ%ﬁtiF&a®%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 TmFIEN E LI, TNHIZL > TEHEOXY MAPRREHESNET, 2hHo
FEEZHNS Z LI > TEBEEORY M ORITEZEHE T 100 &It. wikipedia D4
T2 HWTSEE THAHEL 300 IR CTRELTHZ ENAEE 2D | FTRBLE
TRIBICR G A EMET 52 Z &N TEET,

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 T,
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 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 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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% TQueen| (Z¥TEl3 % (Mikolov & yin et al., 2013) & W\ o> 723 EHEN AIRE L 72 0 9,

N / MAN
KING
X 8 ZBEEBLOIMERERME

PDEEBTFARSA = 7T, RIEED [FFR ] LW HEOHIZ THRE] &
WO EMRY [S0E] LW ERLERZATHET, W2IC [T & T#HRE] o
P, T7% R b & T30E) OBEPE, Zhbn e bICEmWMETEI SN2 137 T3 0T
WMR=FPHEA LT FA ML TUIERRDAEEM L H Y 7)., 2D X DI, R
TXARYA =0 7F, FHET I A MR TERA~OEENREF S ThH LWV ET,

LLED XS, HEEO S BRIUCITHEMOBMGRZ b VBB CHEE LZY , ~7 b
VONNERERPEZFIH L CEMWROEHEAIT) 2N TEET, 22 E THEOSHERELC
SOWTEIA L T& £ L7273, fastText TIEFE O E A MW - CEOSE S AIHETY,
DT UL 1ITIE, CEEARERT 2 HEEDX kL& EOS(end of sentence) [</s>] DX
7 MVEEH LT BICSCE AR T 5 BREE+1(Z O+1 1T EOS) T L2 b 0 & AW T E
T, ZOXICEHAETDHZ ETTRTOLENRY MARBUL S, §HET F 2 MO Tl
RWEETZ > 72T R COLEDOFFOBERAE T ORI GUCT 2 2 N TEET, e, WENEE
17 2 BROHEED /&R Bi{k CTlE Skip-gram <°> CBOW Z{HEHE4, B2 5 FEEZHWTW
% & HTT 2B,

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, 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
DRONDZLIZHRDET, I xF M1IZHD LI, TRTOHGEIIY 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“@;‘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
JCIERFEELTLEY bOBFHELET, ¥ O ET X A ModTr, R BB 125

S OWIERE RFFE oMM TOET R, <A LB WE O I35
FLLTWENHTYT, 20X D 2R, WER Y U —7 OB 7 2% —/30 Tl
YIS, S OBEELZ ST OXRE L TERT2 20T 5 8 Mk~ v~
FEO, 201DIZBNTH, SHRIRICRD 5 DN E I DT v Ea— X OMWREICKFET S &
ZABDHY ET,

5T, ZDX I MRLES T AL —ORHEOMHICE LT, #ifiTr — & & 2 AE T,
INETOHET XA NN TIETE RS0 E, LEONHER~OLE L ZD Y
FAZ—UIZ L > TAREE 72 0 £7°, o, WMFE A E WS Z & T, HET ¥ X
N CIE AN EGEZ RE L2 2 Ca—T 4 VI NA— IV EERT A HLERH Y L
oM, BB T XA M~ A =0 7 TEHEEIZT F A ML TTULERD 22T
X, 2—F 4 TN VERIEY 7 N = TR HBIEICIERR L, R0 OFEETONREE L
TNET,

ASBETETRET D LB A EEOHME., ZRETITIIBBEOTE o7z
SN FREE 2 IR L. 2R ETEITRR D0, %Zﬂ/\i NETERUGH TH-T2
ELTHRAEDL— ML RERICEET S E2AREICT 2 E BbhvEd, L, oiEE
BT XA RN A =V TIIHRETIES Y 8 A, HEEFEBS S, BIOMETIE, Biffd KH
Coder #fEH L TWE T, P xIZ, SRIIDBRIAT XA M~ =2 TIZOoWTOIHEE
25HEELEDBIT, TNFETOHET XA Mobr & OFAMMTER2OFHIZ OV T H RG24
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 FROY 7 by =2 T REV 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, B FEEZIICLDET DAl ~OBELREESTVWET, TAT AMORE] EWVWIHFE
ELAEBIC A HIVE T, Vector to DBAFEHT, #IH T fastText (Zfifiv7z & Z121%, BIFE D

[ B ORMRIE AL 2 X AOMEZ e WK E R EIC72 %) LIEUE L, 2R e
fastText OHTHER L | ZORRA~DEEDOE G S, £ L USHEHO L S |THEELZZ T *
L7z, L2 L., Vector to DB ZHED HH T IEHHEICHEHT L EERERICTHA X —
Tz —ANRBIUL, NNTA—F—EEET L L AKEIRS THY, 22— X OMERERN
FEWBETHIIEX, TNETORFREY 7 FEHWTT =20 & EIEERELSEDD
HOTIERVWDOTIER W EEZXD LT ELL,

KRR 2T — 2 AT 25 EMES M & SPEEICIZO M 20nnt Ll
A3, 100 THREOT — X2 THIUIBIED A B2 — X TH I rRE T, KT
fastText [XUTFEOEWTFEEZHA N -Y 7 b7 TEL<HWLATWS GPU a2 B a—
T4 7T, CPU ZHWTHEZIT-TREY . BAD — RLBEN & D R
HVET, ZOLIIT, BRAx RAlE O DHERICT o N— NV Z NP5 2 ERTEL,
FICBRAIVETT 2, MELMEAAEER LD, DEVHEORHE Y 7 Mk B TF =2 5o
LULE TAN—RALEZFIFAZENTE S EBNET, Vector to S ZHICEBRTE TV L
e AN G

A Vectorto 7V —Y 7 hy=7 & LTAMLIEERIZIE, 7V—Y 7 =T &L
THRBEH, BUEBRRA T v 7T — FRRENTVDHFHEBET XA A =7V T D
=7 KH Coder DF1ENRH VD £3°, Vector to DEIEEFITZ N E T 10 Fir O, Z DY
7 MU =T E2EH LT A e 21T o TE £ L7z, KH Coder ZfEHT2HTTF X b~
A= TV G FEICOWTIRSB A DL TR | e iR EBEZEZIToTEE
L7z, % DORER & &% Vector to (2723 > TWWEd, BIREEIX KH Coder £ 5 V7 bk
U= TICETHI, ZOMEERR LI Vector to BEEFNTZL V- THERBIF I TIEARWVAD
LihvEtA, TOXIRANEER, 8, HEEEOEEH) Vectorto ICX>THEZ S Z
EDPIFRE L LTOFRLETHY, RFEHELE L TOHETHLH D £,

Vectorto DB E1I7 0n 7 7 <—Tidd D T A, BEFRMEHEM & T H5EE T,
Flo, T T I I TR T LED, 2R OHLE T, TOTHRIEO T 06 Fi
FIEF IO a2 — R TREBER SN TBY (7 V=7 MERDBWEZIZLoh 0 L Hff
TETVERTALL, WMFEOTZHOARBDO N THIULZ 2EFES THAD LD L ZANREL L
Mo TNERA), oA v F—Fy N EICFET 5L O OMREBFICHEET &
TIZOEI R TRATTHZENTEDLLHITRD E L,
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AROBFERE CE U7 2 L, HUTEHE T AET o8I Th D L) Z & TT,
BRx I N TRt S TR, TR A HBICKAE L THESO T 1Y 7 AOHITH
FATeZ ENTE D, Fio, Bix 2R ETIER S RIE O B 1SNz T, B b5
FFTOTAMRERREBITONTEY | MHAFERIITH R ST <
FAEHBWNTDHZ ENTEE L, Vector to 152D X 9 72% < OEADEME D F~D E Rk
O ECHEERY, kDS o72Y 7 b7 =T TF, ZO® Vector to 3 Z 5 DI DFA
eb, RENOT —H A =T 4 2 MOHIEE DBEKICLD Z E N TEIULENTT,

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 CIE S, BRDBANODOERANEED Z LT, S6RLIUROEREDFELL
WLy Z L AYNCWE T, WX AO ZTEREZTETZENTT,

<FHHEE>
Vector to (IR EHFFEE AT & 2D BIpk 2 32 7o P FERCR O — 88T, REEZRDS b K
L EFES,
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S5 30

AT, YRR, PR (2017)  [SEEUEIC T DIRE T OB PR,
B, ORI TYRIE BT KX 2 AARSFRLEL] pp.43-90 kit

YIS (2016) [ A/ _X—3 a3 v O KRR IC I 5 Ikt Ltk - 7% X h~A =
YIRS HEEESHT - | PSR, b mAE . SENETR [ ) N—a
D FOHFRO UL THF R b~ A = TR Fa o] pp.126-142 AF
Bodt A,

PSR (2018) T FREZIEA LIZT XA M~ =00 — 7 FaIzEHALEZREM-
Y —E AN T TV —OMMWr AT | THEILZ2BeR 2R R it ] 55 59 &% 4 5 pp.101-
122,

MIEER - mAE— (2017) T4 % =3y b2 AWERERICET 2RET VUL
web U 7 DBLENDDOELL] AAMEFHRIRE 2R 75 MRS FEREH.

PN (2013) [t PR Esfo 7R Th L] 441 & N

Bl OB (2011) THRICE T 2 2ERONESIT O —HSBEROWKIZLZET
AIRED—] [1TEhEH &%) Vol.38-1 pp.1-12.

— (20149) MHEFAEDTZDDFHET A Mor] T =V HIR.

Bojanowski, P., Grave, E., Joulin, A., & Mikolov, T. (2017) “Enriching Word Vectors with
Subword Information,” in Zransactions of the Association for Computational
Linguistics, Vol.5, pp.135-146.

Harris Z., (1954) “Distributional structure,” in Word Vol. 10, No. 23, pp. 146-162.

May, T. (2001) Social Reseach 3rd edition, Open Univesity Press (¥ KEZFR (2005)

MSEDEZ S fm e HiE] R,
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neural information processing systems, pp. 3111-3119.
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