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B2 LTS A N A =0T

— 7 FaAIFHCES AN T T — ORI ——

from & M

1 EUBHIC

VAR, googlett MBS L 72 AlphaGoD HERENSFAE: O F 721 Tld 7% { A&
FICODREEE 2D, BMER T4 — 77 —= v 7 L v 72AT (artificial
intelligence : ALHIHE) 1T A2 EENILCRBAMSINL L) IR TE T
IO OEMOMEAITR C, BIAET b WHRERRBAM 216 H L 72 EHEA AL
WZOWC ORI 257 E, ZHHTOISHPPRESN TS, &E
FZEB L OBEFEBEAOICHTREE L LCiE, TFEO RS LA O
]k, R HEERBUCE S 2 Bl 25 L 722 & T, 4 T R 2 T
LN ODH DB,

T72, K—=% =0 Sforce MBI 2RBMOBEHIZH 25, A< — |
T A ETTINA AT Rwww (world wide web) & FEED L9 ICEHERY
AR, OFVE—OMME - AN T T) —NTOBEGRETIE R
<, WA 73 —2BRIFHEHBIFTEIZL 2o T,

ARTIE, Lol FortWBE.cob &, ISR Ol 2 v O -
Y—EADN T I) -2 BATHEEHRETFAIYA =V 7128 > Th
Hr - RIS 2 FEZRET 20 ARPHRHAT LT FA MY A =2 T OF%
&, BUEFRROFET F A ST & Vo ZZEFHEICIED b0 TIEAR L, B
WEFBIZL > THIB SN D BFEOGHEBIIESW b DTH L, €O
O, GHTOREIEILT F A PNOHEFEOMHMETII AR, BEOs#HFEEz
WML %o T b FEEIICESWT XA M4 =071, &
F—T—F WSRO SHERBL THRAMYA =27, fasttext, 7T T3
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REEREROFEMTH Y, BEoFHETELRVAY, 4B FTEIRE
PR ENDLHHTH L. AT, ZOSEEREHW: 2 D205 Tk
TIRET %o

AEEHIRES 2 HEIIREEMEE SO HRZD, EBFRIZE-THHL
WS - P EADORERE TNV F =y VR, M oBEsT - Aok
B INETULICESICRY, LRSI E b L ICEHEHEDL L
WTEBEEZLNAZENG, AWIELEEZ 5,

2 EtEFX XM
BEOTHFAMYA =0 7 OERITEHET F A P LIFEINL HDOTH
bo FHET XA AT L IZMEIT (2014) 12 XU [RHEMSITFEZ VT
TH¥ AN T — 5 R E 239N L, WESHT (content  analysis) %17
IHE (p.15)] THD, TORERILELFLLEEL, MBS L HE
FRTHIE, VAL E LTI LENTOHGEOIERRZ £5T
L, ZofEHEE b LICHEROBBREZIES v b7 — 7 RREN 2 7 A
F—L LTV THIETHL, INHOTFHREIREFZTTIER L,
FBFRPHEF R ETOLRLHONTEY, He R ENT— 5 D5 % E
wIATH) S ERMREICL TWwb, F7oIT (2013) o k912, 77— b
TE S NZZEM T — % L HHGR 7 — & 2 llA G btz &b
H5o

L2 L, 75 (2011) &, BEDOTFA ML =2 ZILSHERRZ b
DOGH L) BUD S R D & FHEAEMER, WEEOSHN, 7FZX 0
FOB MO I BLHEED S DOGHT & Vo 1230k 172 b OAKLEE HDTHY,
WM e Fihxd W2 b o0d v, LIEHLTWwWb, ZORKEE LTI,
THRARIA Z 0T L) FEDISHIIZEEZIT) bDIZ & o TIIEES ELE
, 205K eV 7 b7 27 OFMIES 72 DITEO TV DL HeZTTn»
%,

F7z, EARMAFHET F A MAHTIIHEEER CEREOFFO EHRAOFT 2§ H
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Wb ZORENDOKE L TRIHDOFENLESLNT VD,

3 BHRAOT7ITO-—F

FHET ¥ A MW CIE, FUHEETH > TH ZOEKRIZURICIKTE LTk
FH700, BHRICHELT A EDPHETH D, €2 TERANOELFEL L
THREBRO I TbN S, [T 2MEDOHDL VT LR HHD
ED, BEEICHL ST WL ERO BT T 5 TREEL R & %
(Fri, 2016a, p.105)] O TH 5B, HlIT (2011) ATk (2016b) TiE,
RIS T 20T e RS, BEGRICL2MAGDbETI—T 1 7
W= VEVEK L, DHNSRE %5 LEOERE I LT\ b,

e Ea—Fa = e LTt

[AEUA—F] N {[7740] U [BE-BmlI N 445
DL ICHBHEFEOMAEDEEREL, THIIHLT [ AEY 7 — MR
il L) INVERSL, DF0, AEYD—=FET7AVHDHVITEH -
B, Z L CRIFL WD SCERIZA > TWiUE, [AEY 71— FERAE]
WZOWTOFFEICHETALETH L LHEET L, T THFETIEIRAMAL
L7zoiE, [AEVA—F]IZi3xEY #—F, SD, SD#—F, 3 =SD,
XA 20USD, XEVATA v 7 EV)HEPGTEINL O THL, 2D X
JIHE T A2HFEICH LTI as LTE w2 LT, L) FlAERD
I ASTRELS 22 5o

L2L, SOXI BT 70—FI2L 5 LEOFOERANDIEIIZRA D
Hbo ZLZFHFIETFA MWL Done-hot X7 MVEHD L9 7% b
DT, TRTOLEEMMT 272DIIZERDP OB LRY MVF—4 % v
LUEND Y, FHEEDSHBEERCADETHINT 5 L) MErSH S,
ZZC, BT (2011) ReATR (2016b) T, IT—F4 ¥ 7V — VIZfEHT
HHGRR IR SICRE L2 2T, EEkRERE W Ca—-T v

1) 28212, 1 HiEORZVEIESE T L7 73 I 20T 5861213, 1 ARG
DR M IVEFVELERSH S,
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e

W= VEAERL TV 5,

LHL, TOL)BFETIE, a—FT14 7= e LTER ST
VDB T UM GEBRIZT 2 0O RET L2 L2k ), %<
DLEDGHT O EIN ) 2l THUCHIERT 720121Ea—7 1 ~
TWV— VBB EIER T 2 LEDRH B H, UL o TRHEHOB K %43 <
LB, TOL) HMEICKT B DL ODRIEN R M VORTTE
BB LIS 5 2 L 2WRRICT 2 0iER s VW rF A~ A =
YT TH D

4 fasttext” & AVV=2EIZFRIR (distributed representation) 7347
4.1 SEFRR

KEPIRET AEMEBZEN LT3 AL =0 7T, ZETO
AT F 2 M TIEHBEE R IEEIRIZ L o> ThH Hb L TV HEER T
BHORMEY, THEHTHVWTHODLT I LIlh b,

SRR L [MEOBERA 7Y =27 POEESVIH LT, Kkt~
V7 bvEVIZENEZNDRITTONY PV EE) BT, BEHA T 27 b
ZDRITNZ PIVTERI L b AR, 2017, p.58) ] & &h, F7-#
Bor 7y o7 beix [ARYoLE, BMao k)i, WEMIZEHITE 25
iEDT, @E, T HWTHIRNICERT b0 (ME)] TH5, 7
FAIYA =Y TOTRTHEER V5 ICEB UL, 7IidRELTH
HENBERKHEEL RO SN ITCONRT MUVTERIH LD E WL D,

WERHEL X7 MUVET 52, BITRHEEEENL XY MLV
NRCOEFZDOFTHLELDOARD 1, Z DA 0 THEILE L7zone-hot X7 T

2) AFaTIIMMEE21TH) 7 7)) r—Yary 7 b7 & L CFacebooktl: A3 B
LA =727 My Tiasttext T 4o fasttext & FAEIZ 5 FERE % T
W EEEEE Y 7 by 27 & L CiEWord2vecZs &b & A5, fasttextidfbiod v 7
b7 E L CERECHEO N TENTWL E SN TS, U773
7 SiEpythonZe E 2 HHT R, BHOEY 2 — VAT TICHEENLTED,
BHHAT AN TE L, T2, 7 — 3 F Va3 IULE Ffasttext TS
MdaZEbHETH S,
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FAIXEEDT B,

e &

one-hot NI k)L DERIER
f (1,0,0,0,0,0,0) F. (0.52, 0.73, 0.05)
& (o0,1,0,0,0,0,0) I& (0.35, 0.96, 0.76)
X% (0,0,1,0,0,0,0) X#E (0.01, 0.44, 0.27)
% (0,0,0,1,0,0,0) % (0.42, 0.78, 0.12)
74 (0,0,0,0,1,0,0) 4%t (0.87, 0.06, 0.11)
¥% (0,0,0,0,0,1,0) ¥% (0.15, 0.33, 0.65)
o (0,0,0,0,0,0,1) . (0.32, 0.42, 0.64)

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

K1 CEDORIZMVIE— one-hot X7 MV E 7R B

VEHRLH D05, TIUIGTRRE %25 T _XTOLEIEYT 8% 1) 5L
MNRT PVORTTEE %5720, ERP OB ZEET LI L1k 5%,
Z DA, XEFldbag of wordsDIEA TR MV ERIHE NS,

fln 5, AR B TR, HEE o X 27 b v AL IZ 1ESkip-gram® R CBOW
(continuous bag of words) &Wo72TERE SN, TNHIZL o> THKHEE
DXRZ MVHPEREND, TNOEOFEEAVD Z LI & o THEFEONRY
PV ORICE A HH T 100 KIT, wikipedia® 47 — 8 IV HETH &
HEEA 300 RICTHRBT 2 T A WREL 2 1), RFTERE L I CTRIRISKTT
HaEMT s ehTEDY,

3) AT, LESEEITH) DS, HHEMOFLICHMB Y (supervised)
AL TW5, HEEOSMER 55721 J"C%h E, Fa—rUTNTIE
Skip-gram2SHEFE SN TV 5,

4) fasttextTI, THTEDNT MUVORTCBELEICHET LA EHNTES (U »
5 1000 ¥ THEFE) o HAFERF 22— M) 7)b“C ER7 MVORICEGEEIZD W
T, 50M tokens : 100%7T, 200M tokens : 2000k, K : 300KICE STV 5,
(https : //github.com/icoxfog417/fastTextJapaneseTutorial : 2017 4= 11 A 28 H
TERR) 72, [WF 2 — b 7V TldtokensliC DWW CTHEER ClZ vt ENTn b
7%, Mikolov & Sutskever et al (2013) oW CcoHFEBTIIA, 2F D “Boston
Globe” EWVIHIHMALD L HIZ2FELU LOFEEZEDLEL I ETOEDDERZ I
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4.2 SHERBEICHTBIEERAOT77O-F

RHETF A MHTICB VT, HEERLEOBERERET HZ D HL
holze EEBE MG GTICB W R 2 N7 PVERINIAI T % #
PECTHFFICURIER TN TE D, 2L 21E, H2E0 &) HEE
FHOYE, BBREEER L2720 TREFEMOBUEZEZNL Z LTS
Vv, Lo L, [ O X 9 1ZSkip-gram®*CBOW % FivTX 7 MVERBLIC
ZEARS IS HEEM OBBIE 2 a4 4 YHUE TET 5 2 LT E 5,

CD L9 %I EEARRICL TS DA Skip-gram” R CBOWDOEH R IZH %

L2 .
[ {2 8
BB
EWN?
=0
in} I'1
]
A IOz ok ARk ILZERE(D=3)

M2 BESET Y 2RIV 2
(#AAfh, 2017, p.59 [ 3.2 & —HbkZ)

T D%tokenk LTH-THY, TOI L2 TEEBOHFTERE KT R/
Wik EFz v tokenk L TWA EEZ 5D, HARGER DT A6 1213 token &
IEZNFFILERNES S, R 5, fasttext?D & ) % WERE 7215 Tl
ml, INFTORETFANFIICBNTH, TFANEGIT ABICIIE
DOHGER Z PAAR-ATRY - 720D bHEFARADTF AN T 7 A Ve AT
555, HAGECIEEE O LFEORE, ik & O & 9 IZHGERIZ A R— A IfFFE
HF, BB 7 b 7272 H0LZETHOTONTRETF A7 74
WIZTAHZEDNTE S, @ 2 ltokenld, HAZEDRA, TLREERIT 217 BRI
(7] & [HEEE] T3  THWER] L) L) ICERE BT 2 R/ Mk
BRIIBDIINIGPHEEEZ L CBITIEEET 5 LED 4 Wiz words = tokens
EEZIUT X Ve T DtokenlI DWW TIRIEFER &2 T ABRICITEE T A LE
DHHLLDENZ D,

5):ﬁ4yﬁwgum@ﬁu;ofﬁﬁié:tﬁfgéowMAm=ﬁm5
6) AAEAHMA T 5V 7 b7 = T fasttextlZ B\ CSkip-gram & Fi v THHERHIC A

3 ABE21E, subword information (R4 aEIEH) b IEH ST %, Bojanowski
et al. (2017) &, subword informationZJH\ 5% Z & T, FhIZLEET S
EDBRWE ) GHEECLFBETEL20HERLZML LD TELLE LTS,



WMFBEEH LT ¥ A ML =07 107
S AR, (Harris, 1954, Rubenstein & Goodenough, 1965) T 4. 44
PG SIS 2 SR THBLE 2 HEEL, BERIICLFLL Twar v E
ZTHY, Skip-gram®CBOWIE Z DR Z T ICHFEDO SRR, 2% 0
N7 PVEBRL TS, WRIIH2ED LI [4H] & [HHE] v
BT 2 IR CHBLT 2 W REE OB W HERIE 7 Mvzei e, [BH]
&N @ X9 ICF—3CGETERT 2 WRetkidmEm s, FEd 2 R TR
T 5 W HEME DR HEEIE N7 M VZER E Tl & b,

Jeak oY), AR B ClE A HLEE % Skip-gramZ: E O FHE TR MV R
WS 52 LT, HEEROBPEL a4 YHEUEE LTRIETLZ e
T&, Iz, HFEMOMBRERYZ bVvot 71y NTHEET A2 &b HEE
%% (31 2oOHFEOHREIL L EHILOMBREXIR L7720 D),

C DX B HEHORRKOREI, INERRE RO X7 NV ORE
WWEAHHCDIBHT LI TELHIIH S, LEZIER4D L2
[King| — [Man| + [Woman/| (X [Queen| (23Tl 3 %5 (Mikolov & yin
et al, 2013) L\VoZZMEMENTREL 2% ZO XD BEMENTREE V) 2
Lld, COFEFDL ) OBREIEMICHEOEKR L X7 PLERI L L CitE
LTWAhIERERL TS,

Db X512, BEEOSEEBICIIEER OBIRE a4 1 Y HHEE TR

QUEENS WOMAN
X / X
KINGS \\ QUEEN \\
X \ X \
\ \ \ \
\ \ \ \
AN QUEEN AN MAN
N / N /
KING KING
3 HFEOLFTEvh 4 FEERBOMERER

(Mikolov et al., 2013, p. 749
figure2 & —&BLL%s)
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L7220, X7 MVOIEREREZFIHE L CEROEHELITH) T & TE b,
LB, LEONZ MWALIZE, KIS THH T Sfacebooktt 23F%E L 72 H A
S IZB T 2R Y 7 b Y o T fasttextO B A2, CEERER T
LHFEDONZ MV EEOS (end of sentence) [</s>] ONZ MV aAFETL
PRNCE R T 2 B+ (2O +1IEE0S) THRL7ZL D% T
WaY, TOXIICHETL I L TIRTOLELIRY PLFERBYLEn, 5
w7 XA NPT CIEREE?E © 72 T RN TOLEOFFOEIRE 5T DX RIS

ZEWTE %,

il

5 BRMEIEEAVETXAMNYAIZY

5.1 SHOMNRERE

DFCiE, wowborFa3I 7= 2 THEEEXHEH LT ¥ A
M A=V T RFTo T LT —F1E 0% 5 AnetiZ#dm S 7z
[F—===2 - LIPx =T F (KT XA==F Y F, W71 X=—
V= ZZN=HN s AFTF - VxR, M AREY—NT T A X,
FH Y AN=F 2 R) |, TKEE (EE S WK RS, BTIKIREE, 1)1
V=T =V N, W Al EBAKEEE) ] [EE - fmE (7 R
F =7 =V R, I E LS E, oL T B E, SLEREY
FE, EEEHWE)] 7Y MLy bE—LV ME=ZHFLITL - TRy
b, ZHT7T Ly b= DX XARY—L2EE, ZHTT LY bS—
7 OREE, ZHTY MLy bS=2 @HEEE, ZHTV MLy b3S
RV YETHME)] O4ODAT T =0T X 27 LS iRk, #F 20 Mk
B35 27 7235712181 CTH S, Lo SAnetliZEmEnizrF a3 3H
Hdwww BB EN TV A ERO—ITL2% L, KRETHNiEwww

7) XEEZDEEBICLRT LY 7 by o7 & LTIE, fasttextPARZ H Doc2Vec e
EDH 5o

8) WHEDONZ MVEHEIZOWTIX, HFONZ MV EIEHILL2BICERIL, Zh
FHEEHTHRT A L) il www L TIIEIR SN 575, EEDREEET TR
7 M VELEHALLZV EZRICE > THET L ETE 2,



W E 2 M L e T ¥ A A =07 109
IR SN TV 2§ XTOEHE 7T 5 LED D B A - #A (2017)
WPV, AT L % 5 AnetDTERET 2 0O R E Lze 7— 5 OIE
132017 4F 10 H 9 H2 5 [H 26 HIZ T TIT - 720 EBIZHT L 727 — %14,
EWEDO 7 FAIBRBO B, 0L BABET—5 ZHWIz2 T A
GHEOERIIIRMY PE LD EVEZOLNL I LD, KD 7T 33
26 100027 7L, 720000 THh 5.
7FAIT=FICELTCEA YA FEREMIZ, TLVT 7Ry M EKTEE
I, U AICED L b DL, SHORLHEETH D Z L& EE
LR NLOIBIE & v o 7R LB 2 17 5 72
fasttextid 77 + v MERETHA L 720
AT LZBRBEIETROLEBY TH D,

0S ubuntu 16.04.3 LTS

T RE T AT mecab 0. 996

[Ea=1 mecab-ipadic-neologd 2.7.0

Py fasttext “431c9e2a9b5149369cc60fb9f5bebas8dcf8cal 7

JurZ 3755 python 3.5.2

HEY 22—V pyfasttext 0.4.4" (fasttext® &7 VI HHE)
scikitlearn 0.19.1 (kmeansiZ & %27 5 A% 1) ¥ 7
(2 AEAD)

5.2 4EiZEB (distributed representation) M4 &l (variance) (CED<
HME~ Y T OMER

GEEBEHVIUL, M2HEICH5 X912, BROBLT 5 HiEE I A

9) fasttextld/N— a3 Y FEEFNARINTBHT, V7 MY 27 Ohashflin 58— 5
COEWEIERT H EEN TS, (https © //github.com/vrasneur/pyfasttext:
2017 4F 11 H 28 HH#EN

10) www_b Tldgensim% Hl > Clasttext®D & FIWVIZHEHR T A2 00 L LR S5N 5D,
X OB T CldgensimlZ & A 5 R & fasttext THEFETT o 725 R O R A —
HLAhole ZDIORETldpyfasttext % fasttext| IR T HET 2 — I & L
THEAL TV,
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CHEMEAEET A E TS AZ LD TE S, IHA VHEUEIZL 25
~l1OMOEERY, LISEVZEEMENB NI EEBERL TW5, 2k
REGEHH LTV E T =Y DR THRETA A=—F Y FEW{ DD D
HOTYA CEUPEERRNT S L, B’ET 1 X2 — 2 —2%0.73436, 1=
IN=H) s AF T - D xS rA0.41962, ST MLy MoX— 7 KEE
75-0.58749 TH 5%,
CNEICHTIUIEIERR Z T 2 B3R & 2 OO O IT Uil % H
FTHIENTED, 12 21E, [HETA A=—F v F] & [NL—=F] ®
BN 12 0.994496, [7 + 9 27 a3 ] OFEBEIZ0.923629 TdH b
[vav¥rr] oFEUEIZ-0.58031 TH b, ZOMEPLHET 1 A=—
Ty RNV =FRT M7 Y a v TORBE L CHBREICEZINTE

E4)
1
o T7EME |
o MRE=
- j 0.8
AE2 o LE
oy 7 EE—os
RILEMEME Zl
WEBE
| 0.4
HEE— 0
. |- 7 I\T‘/aw!—v—» 1
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11) 77 70z 8 L Z NI sa R EZ fHH L Tw 2,
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D, YavErrzftilrlidifi#sncuvninw e niEllsnsg, 2
DA YFPEE VB LAY Y 7HK5 Th b,

CORME Yy TOERIINS 25T, 7FaIhogqE, BF, EEHx
A7z AN 200 FEEZ RIS, FNOOFEE K0 I A AEDE
rEM, ENSO5HMERAL SHORE RO (%] Oo5#UE
0.425845421, [A4 X k] O480UL0.416727697) % Z2ODWhIZ & > TH
Fr 7Oy FLTWb, 728 z1E, 77 7WERICH 2 ETFEWEIL [HiH
WAV ETEWE] & (2] o344 VHEPEA0.933182063 L &<, [1
NV M EOTHA VELEIE-0.92163741 LIRWZ EEH LD LTV 5,

B 61K 5 & FBRICATEORE [BHEE (580 0.377282719) ] & [
Lo (4#h:0.417025259) 1 # 2802k ), s 2 HEE L Khaks o

Lo
' I 52K
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HMEL D LI, Sz 70y bL2bDTHD, ZOFTT05
TavErTE- VDL RBEELOBEMESRW LR, [BLE] &
OFMENE N HEIZE [ L o] L OFEMENEHNZ LD 5,
COXH, FEFEHE ENES CHUELZHCIHE Y Y 725
BT 2 2 EDMRETH B F/2, Ty — MLk AT—FED LI
AN SN ZBT 2 EFHE R TR 2D L35z by, AT
SOOI THEENZ FaAI LTS NIHBIL Twiu, 2ok) %k
THIRS Y TERERT 52 EPTRETH %o

Tz, SRNIEE~ v THIE ST 5 &) 12 HOKRE R HEE v
7o, WEms U, TS HRICERT AT RTOEEEY 0 L) R THT
FTHILBWRETHY), INFTLERHELLT, BHICER HEEOBIE
SRS ROTHIZBI AR Y a =V VEERTHIENTE b,

5.3 XEMEICEIHTIU BT

WIZ, BREHFEEZARE LM FEOPTORCHAHEINTVWE T F A
FMIEORREL, SN F TORHET ¥ A MO T & v C & Rk 38
LTER SN T L EZ LT 5.

BWEE BT 2 7 F A M OGEIEHIS ) FE TITbh b 2 E0% <,
BZTFAMITINNNERD, 2Nt LI27F A FORE L, #8552
LV TORANBELND, £LT, TOTOLATEE SN RERE D &
LT, #F72XTFAMDPEASINLLGAICE, ZOTFAMPEDTNV
PERHEL, SEHTAIENWTREIL RS, WEHIEIZOLIICHONLDF:
2, AERTIEFEIMEN L7727 — % % FlfasttextiZ& A L, 578RICE o
THIE, ZORTHEEIRHE LT 05, Kt 4kl L Tw 25
BAIZDOWTHITZAT ) -

1T, SHEBOWEREITO TNV E KT 255121335, TN
WAE—F L o728, F—h7 3 —Ofisk D 7 NVHSE L N7 HA 121
Ff—A73)—, A7T)=b—RLEehs7HmEIlE3IAR—RELT, Th



BB EEH LT FA P =07 113

F1 HHEEBIEDETIN) L T Ok R

— FA—-h73)-| A—F
F4ZX=Z—=5 K 7 894 99
FAXZ—— 930 70
AZN—HIL s RETF - TN 837 99 64
BENEEY—INTE( X 631 262 107
FHYRRAIN=F 2R 401 505 94
FPABSE 5 MBIKIRRE 52 948
EFIKiREE 7 14 979
Bl —7—IL R 44 10 946
TbERE 19 981
2 Bk iRRE 8 12 980
TRNF vy —T— LK 115 660 225
BRI EME 727 170 103
WAL EFEME 174 718 108
RILENMEME 539 296 165
THEME 882 118
HMEZETLIFTLTY MLy b 976 24
ZHTIML Yy MNN—U T v TR - LEE 927 73
=HT7Y MLy bIN—TKER 965 35
ZHT7INLY MN—UHBEETE 966 34
ZEHTFYRNLY bIN—UR Y CETHE 955 45
bOfEREERTL TV 5b,

K1IOGPHEEFIZLDHINY) Y TOMERDPS, [Z2N=H) - 28 T F-
TNV R [ZHTY MLy M-I @EEE] O X\, SEES» S
DORBEHEICH L TWwA 7 a3 bdbiud, [WH3ESKIESE] [
TRIGEEE L, MBI —o =)V N, T ], (4 REsKREE | o &Kk
DL, MDA TIT) —OREHREHEINTHLEDLHL (WEL4 D
S, COL) RIS, [Zo2N—H ) - ZAFTF - T xRy ] %
[ZHTT by M= 7@EEE] OREICIE, okt LB L TS
OB b OWEMLEL, TP EROHELZ EHRb DL LTV Z
EDHEN S NG

DFCUEAR—FA 7T —I2EHT 5, 2OHT7T)—IZHEENTE Y
FAIFEBROEBYGHERICL o TINY YT LIS, RebhrT
V=D = AREELD TR Y 7 ENT2 s FAIThHDL, COLHI BT
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IINEHTRHEEE LTI, CoLH) B rFaIllidr—EADEEL
RIHBEDBH D EZZENDLNETHD, DFN, TNUP—H L7 T
IR T UL ZOREOREA, M—h73) —IHEhirsFali%
ST NEZDF -2 AT T) — OB, ZLTA—EATT) —%5
TS E DGR R E o724 DDF—EAH 7 T — 2@ § 5 45
P TE2LEZEN5,

LAL, 2OTNUBER—HD7F 3 I138ETOI8MHFHET S, T
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Text Mining using Machine Learning

—— Cross-sectional Analysis of Products,”

Service Categories using Reviews ——

TAKEOKA Shiro

Abstract

In recent years, AlphaGo developed by google has become a topic not
only in the world of Go but also in society, words related to Al such as
machine learning and deep learning are becoming widely recognized.
Advances in these technologies are quick, and discussion about medical
assistance Al which applies image recognition technology is active, and it is
expected to be applied in various fields even now. As an application
possibility to management research and management practice,
improvement of natural language processing technology in recent years,
especially progressive technology concerning distributed representation,
can be said to be a fully usable technology.

And, it is not a direct competition relationship like a smartphone and a
digital camera, www (world wide web) and a book, which is a threat of
substitute in Porter’'s bforce analysis, that is, competitive relations beyond
product categories are topics.

In this paper, we consider a recent social change and propose a method
to analyze and visualize competing relationships beyond the categories of
goods and services by machine mining using machine learning (AI)
technology. The method of text mining adopted by this paper is not based
on aggregate values such as mainstream current weighing text analysis
but based on the distributed representation of words calculated by
machine learning (fasttext). Therefore, the basis of the analysis is not the

sum of the words in the text but the similarity using the distributed
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representation of the word. Text mining based on distributed
representation is still an incomplete technology and it is not a fixed
method, it is a field where further development is expected in the future.
In this paper, we propose two analytical methods using this distributed
representation.

The method proposed by this paper is useful for business researchers,
also for practitioners, when planning and model change of products/
services, comparison with other company’s product services becomes

easier than ever, more detailed analysis.



