SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

EBORRIBICBITENNSA =9 —ZTLOHE .
word2vec7§:ﬁﬁb\ =15 FF 32

M,
HA

https://hdl.handle. net/2324/2244114

HiRIEZR : The Institute of Statistical Mathematics cooperative research report. 413, pp.31-42,
2019-03. The Institute of Statistical Mathematics
N—=2 3

HEFIBAMR

KYUSHU UNIVERSITY




HIESBRBIIBITANT A—F —FBLOEE .
word2vec % F\U 7= 4I5S

Effects of Parameter Changes on Word Embeddings:
A Case Study Using word2vec

P R
FU R

Satoru UCHIDA
Kyushu University

1. IXL®HIC
HARSFEAERIZR VT, HRED B (word embedding) 13FEFICEHE B2 JLHE & 72 0
D055, HEWEIER (Choetal,2014), EfE 74T (Tangetal.,2014), FEHEOFG{L (&
Hfh,2017), 72 ERkA 72 2 A7 IZBWTHKENRM L35 2 &RRESNTEY, 5% —
IR HWbND Kok dtE\EZBbD,

HEE R BT TEWRPSELL L 7o HER XL O SUIRICHEBL T 21 & 5 S ARG
(Harris, 1954) ZBGmi) L & LT I N2 H DT, BHEEORTHE O —E A/ AT HBL
T2 WA FEIT I A ARR ST OB LR L THE(L T 2 FIETH 5, IURE~2 Mk L
HEEOBWREBME CRIT S Z & T, a4 VEMESZ AV TRY MLVZERICET S
BRI OTRUEEZRET 5 2 ENFREL 720D, ZAUS X ARG E DS\ o T
KoT MHERE) (VA VHELERSWEEE) 252 e T&, ARSEL
DY AT DIIRBT | FEEMESCHE 72 EIEHSEEFRRA L AR TH 5,

N7 MUUKITHFEOREE 2 ZEIC L TIThN D720, ZRENRBLTE 20 &0 S R
BN LIELIEHER &SN 5, ZHICIECED Ny 7 2445 L COBEBLEER T 5 071k
(Fadaee etal.,2017) CIKAFRAR A FRIC R BLAAE D 1L (AR, 2018) 72 K522
SNTEY, ZEEZEBE LY MUHUELORELED N TV D,
HEEOBEWR A SR L L TRIGE, BHEMROTICENT 20, EOREDIED
HEE & SR & 730, 28 A EERR 0 SR )7 ERE & 228 A — 2 — % iDL



HbH, LNLRRS, ZUWODERIIT 7Y r—a 07 7 40 MEBRHWSLND 7R
L FERICBWTIESBE I Z by, ZZ TR TIE, KK HWH i 5 Bk
DEFRBOT 7V fr—3 3 T D word2vec (cf. Mikolov et al, 2013) % AW T, [E%k D
WIt| (size /N7 A—%—) & [XHRDOWE] (window /N7 A —& —) DFiE & BERIITE
BL, ZNHDONRT A= =D HFREOHERERICED L ) B2 52 50 %
LD,

2. EREM

2.1 @—/XXA

P (2018)1X F 7EMFFEIZ word2vece Zfifi 9 565 Dl 72 =1 — /XA A X% FrameNet' %
N Fw—27 ELTHGEEL, #9 8000 J7ik~1 {EFE CRIRVPLET 2 Z Lzl LT
5o AR TIEZEDOHAEZHEV, Corpus of Contemporary American English’(COCA) D 2012-
2015 FEMMT—# Z %, COCA [ academic, fiction, magazine, news, spoken @ 5 D
DT NS T H DY T o S — AT FAER) 2000 HREE ST,
AR TR 2 2012-2015 FEOBMIR 7 VT F A T =213 4 F55H 0 . EFHK 8000
TP D% COCA DY 7T a—"AThD, &XT—FI1F, £ETFA M, WLP 77 A
JL (Word, Lemma, POS % 7). DB 7 7 A /LD 3 DOFETHRELEN TS, I FDE
BRTIE, WLP 77 A /L7»5 Lemma & POS % 7D 1 X FHZEAE L TTF A b7 —4
{ft. L. #il 21X bought the apples &\ 9 FKJEJZIL buy v the aapple n D X HIZEHLTZ %
DxEATja—R"A L LTHIH L7, word2vec |2 X 5 EFEET VOIERIZIE python D F
A 77V Tohb gensim ZFIHL TIT-7,

22 INT A —HDRRIE

AR Tl size /3T A — & —|Z-25V\ T 100, 200, 300,400, 500 O 5 /3% — > % window
RTGA—=H—ZDONTIE2,4,6,8,10 D5 /F—VEREL, £ T2 HOET VEIE
L7z, AT, ENENDOET V4T TCOCA size DfE_window Dffi.model] TZFT,
Bl 2 £ . 100 ® ot ® F 7 /X COCA 100 2.model, COCA 100 4.model,
COCA_100_6.model, COCA_100_8.model, COCA 100 _10.model ® 5 2%V | 2 % H O¥'+
28 window /N7 A — & —DfEZ R, 2B, £ DD /3T A — % —(alpha, min_alpha, iter
2N OWTIET 7 4V MEZEFIH LT,

! https:/framenet.icsi.berkeley.edu/fndrupal/
2 https://corpus.byu.edu/coca/



2.3 WRES ik

AR TIEmBEREEZ R E LTENDL & 3 CHEEED TV EAT 20

it L, E

TN O—BEZFH Lz, BT big j 1% LT, 100 KILDE 7 /LT window M@
2 & 4 O)J:{is gg’iii% 1 @ED "C&)ézy)\ L4ﬁ54iif@*ﬁ§ﬁ6i4 .(;&)50

COCA_100_2.model COCA_100_4.model
1| huge j 0.781 | 1| huge j 0.763
2 | great j 0.656 | 2| great j 0.668
3| small j 0.656 | 3| small j 0.585
4 | major_ j 0.650 | 4 | large j 0.575
5| large j 0.644 | 5| tough j 0.571

F 1 3V A BN & BEE O]

AR CIEHREZE CIA < LTV % CEFR-J Wordlist® (A1,A2,B1,B2 @ 4 D2 L)L
FTEINTNWD) 22352, HEPREGSEBEFETHLEEZALND Al BLTUNA2 L
JVING T U H M4 10, A 10, BhE 10 OGFE 30 AN L7z, 72720, &
LD D B D(color/colour 72 &), FHELFAEFLH D (e-mail 72 ), 7L —XT
& % b D(credit card 72 E) BRI LT, BREEXZIILL T O Y Th D, I v aNITHFE
® CEFR L~V % 71 aNIIAFRE THW 3 — XA TOHEZRT,

agent n(A2) [5411], anxious j(A2) [997], big_j(A1) [41017], build v(Al) [17147], buy v(Al)
[14202], challenge n(A2) [9790], dirty j(Al) [1924], embarrassing j(A2) [653], farm n(Al)
[5180], fast j(Al) [2063], fun j(Al) [3731], get v(Al) [166188], healthy j(Al) [5816],
heart n(A1l) [13292], impossible j(A2) [3371], increase v(A2) [10719], leaf n(Al) [4082],
leave v(Al) [39100], line n(Al) [21844], manage v(A2) [6952], mean v(Al) [44796],
mind v(A2) [2778], note n(Al) [7161], remain v(A2) [14521], scientist n(Al) [7337],
ticket n(Al) [3702], traditional j(A2) [5983], welcome v(Al) [4388], wet j(A2) [2245],

yellow n(Al) [226]

FNENDOHGEIIOWNT 3V HALE BA7 20 HEEZ I L, 1TI2ET 4, IS
BHBEHFELZ A L LTr v AEH L. R (ver. 3.5.1)D dist B%a AW CET VRO~

3 [CEFR-J Wordlist Version 1.3J]  HURUERE R F B Bl ROFFE=.  (http://www.ceft-

j.org/download.html)



— 7 U FIEEEZ 3R Lz, T OREEITHIIZ% L, hclust B9%% (method=ward.D2) %
i CTREBHY 7 7 A X —ohT & 2HGE, AGD I, BRI, BEOHRD 4 /34—
THEf L., plot B K~ TT v Fa s A&l L7,

3. MR

3.1 EHEEAE W2 o

Bl 1 IFZT R CTOHGEEZ MR E LI2) F AL =GO R TH DL, ZORNE 100 &
TLDET ILERWLTIEZ < DA T window DIEIZ L > T/ NA—TRERISNTND Z
ERbMND, window EREALDETANYT TAX—NIZIRSA2HEL H D M.
COCA 200 6.model 7% window fii 4 DEFARECE EN D72 L. BiET 5 window Dl
RO N—7 LEREEA TV, 72, window DEA/NSWETILNRKOLEMNS, K&
WETANRHEBNCENENEE > TNDH I ED, window JEOIT S IZFDOFEFEET IV
DIFE Lo TENTND EBZ BN,
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COCA _noun
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2 AN KD T AL =408

3.2 i T2 o0 AT

2I3A4FOHEHE L TT  Fu 7 I A2l L7 b D Th D, M 1 LKL T,
100 KITDET NNFERZIRD BN A LTS Z L@ L TV DA, window fEAS 2
DI N—T WML L2 N —TEER L TND 2 ERNbod, ZHUIBE L AFOE
RSB DO E L EZ HILD,

LTI RTOETAO AL 20 FHICILE L CTHBLT 28FEEZ U A M5, Zhbo
HERIIKTT « window DIRIZ L T a¥ A VEHEERE NI LN, ¥—F v FOHEE
EIEFICIEVEE ZFF OB CHAHA L EZXDH T LN TE S, B2 note n 1ZxF LTI
letter n, notebook n 72 ENFIZE XN TWDH N, EHEMIZH 2 HITHFEOERN TV
ENRDbND,



[ TOET MTHBLIT 2445

[agent n] agency n, informant n

[challenge n] dilemma_ n, hurdle n, issue n, obstacle n, problem_n, threat n

[ farm n ] cattle n, co-op _n, dairy n, farmer n, farming n, farmland n, feedlot n,
homestead n, livestock n, orchard n, pasture n, plantation_n, ranch_n

[heart n] gut n, lung n, soul n, stomach_n, throat n

[leaf n] bark n, bough n, foliage n, grass n, petal n, seedling n, shrub n, stalk n, vine n

[note n] Iletter n, notebook n, query n, tweet n

[ scientist n ]  anthropologist n, astronomer n, biologist n, chemist n, cosmologist n,
geologist_n, physicist_n, researcher_n

[ticket n] coupon n, discount n, merchandise n, vip n

[yellow n] blue-green j, pink n, purple n

3.3 g Z T2 AT

3IFRFDOHL ARG E LIcT v a7 L5 Thoh, ORI TITFRRIES T
ZLTWNSLEBZLND 100 RIEDET IV EFRWVTEZD L window HS 2, 4 DET
WV EZDMMDIET T N—TD 00T D, (E-> TIERFOY4 . window fEIX 4 LT
EO6LLETEWAHTSDEEZXLND,

WDOY A MITRXTOET /ML ERNTHBT DA TH 5, 2, big j 1Zxf
L T enormous_j X° great j 72 EEBRAYIZITVVEER? bad j 72 EEBRAVIZIIECH 7E DAL L
T XXNRICHEBLT 2 & B2 GNDFENEEN TN D,

[ TOET VBT D]

[anxious j] confused j,depressed j, frustrated j, hesitant j, impatient j, nervous_j, worried j

[big j] bad j, enormous_j, great j, huge j, large j, major j, real j, small j, tough j

[dirty j] filthy j, smelly j, ugly j

[ embarrassing j ] bizarre j, frightening j, frustrating j, humiliating j, outrageous_j,
shocking j

[fast j] fast r, nimble j, quick j, slow_j

[fun j] amazing j, awesome j, enjoyable j, entertaining j, exciting j, fantastic j, fun n,
funny j, nice j, wonderful j

[healthy j] healthful j, lean j, nutritious_j, unhealthy j

[ impossible j] difficult j, easy j, hard j, necessary j, possible j, tempting j, unable j,
unlikely j

[traditional j] conventional j, established j, modern_j, secular j

[wet j] damp j, dry j, moist j, soaked j, soggy j, warm_j



COCA _adjective
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3BEFNC K DT T AZ—03Hr

3.4 @ha 2 7ot

RO NN TERLIZT > R 7T A& 41287, odhgFERR, 100 Koo
FTTNVIN—ODTN—=TET D LW OHANBILESND, 7o, window OIEIZHE
HEoE N2 DEFANMNL L2 N —FT o> TNWAZ Enbnd, ZHiis%
O AFADOHE L FFRIC EFECH G ICILE T 2 a0 L ZE 2 b b,

] ORTOET /WA L THBLT D HFEZ LI NICET 2, 200 O BHFRIIFHITHE
FEMRIED VWAL TWDE DT EEZX LT LN TEX S, BlZIX, mean v IE assume v,
believe v, guess v 72 & that Hia & 2 HEENEHERE L L THIEINTWD, FT,
increase v DA, decrease v, reduce v 72 EDKEREN B2, AU BT increase

[decrease, reduce] A from B to C D X 9 IC[Rl— DA & 285 TH D (cf.NH 2018),



COCA _verb
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[ TOETIVITHIET 585

[build v] construct v, create v, develop v, erect v, establish v, rebuild v

[buy v] borrow v, fetch v, purchase v, rent v, resell v, sell v, steal v, trade v

[get vl come v, go v, jump v, pull v, put v, slip_v, sneak v

[increase v] boost v, decrease v, decreasing j, diminish_v, improve v, lessen v, maximize v,
reduce v

[leave v] abandon v, flee v, return v, stay v

[manage_v] attempt_v, struggle v, try v

[mean v] assume v, believe v, guess v, hate v, know v, like v, love v, suppose v, think v,
understand v

[mind v] bother v, dare v, forget v, know v, like v, want v

[ remain v] appear v, become v, endure v, linger v, maintain_v, persist v, prevail v,
render v

[welcome v] bring v, invite v, thank v, thanks_i, thanks n, welcome_j



4. B

AT COHM OFER, 100 RITOTT /WL 1 DOIME O 7 N—TF %S DI H
HZEBHLMNIR ST, ZOZEND, size 8T A—H —FRET HET 100 LLF T
T RN RESEDLLARENEN O D Z L ATRT DM ENHDH LA D, size 73 200 LA L

D, fERIEL window /3T A —F — D2 8% LY K& ZIT 5, 72, window DOfEN
INSWGE ERWGE TREN DD Z EDNRENT, FrIC4T & #EA Tk, window
B 2 O A IFFE B 2R3 2 ERRA LN o7z, 2D L X 100 IRITDET )V
D6t window fEA 2 D7 /L—TIZ A->THEY, WeE L Y & window [EDIE 9 2355
FIZNNT VD &) T ENFAEIN D,

window /37 A —Z —OR/NNED LD ITHERITHET 50 Z M5 57290, window
DN 2 DEE L 10 DA ORFEEEZ I L Tl T 2, 72721, 100 IKotDET L

IXBEHRN SR T D,

WDV A NMIERIBOFED a2 ¥4 HLERNE W EAL 20 GEIZDOW T,
COCA 200 2.model, COCA 300 2.model, COCA 400 2.model, COCA 500 2.model D 4=C
(ZHEL L, COCA 200 10.model, COCA 300 10.model, COCA 400 10.model, COCA 500
10.model DETIZHBEL LW E D TH D, 1D DFEIT A/ S DEWIGE ORHEGEE & &
R EMWTED,

Bl

[agent_n] prosecutor_n, regulator n, supervisor n

[challenge n] drawback n, pitfall_n, setback n

[farm n] poultry n, vineyard n

[heart_n] midsection_n

[note n] notice n, remark n, tweets n

[scientist n] archaeologist n, economist n, engineer n, historian_n, observer n
[ticket n] e-book n, flyer n, handout n

[yellow n] magenta n, purplish_j

Bz

[anxious j] excited j

[big j] substantial j

[dirty j]1 creepy j, slick j

[embarrassing j] confusing j, distressing_j, insulting_j

[fast j] inexpensive j, smart j

[fun j] fascinating j, frustrating_j, scary j

[healthy j] decent j, mature j, normal j, sane j, self-sufficient j, sober j, stable ]
[impossible j] advisable j, feasible j, unwise j

[traditional j] standard j



[wet j] parched j, ripped j, sweaty j

(&7 ]

[buy v] dump v,snag v

[get v] drive v, give v, haul v, move v

[leave v] send v, spare v

[manage v] compensate v, decide v, endeavor v, plan_v, strive_v, unable _j
[mean v] hope v

[mind v] tempt v, understand v

[remain v] be v

[welcome v] beckon v, flock v, hurry v, revert v, salute v, send v

ZOYANEBIET DL, 7072 (K 97%) TR LEEEL MEFNFE L THD Z &nbh
Do DT EME, window DIEAMENGE T SHERNCITVIRD #E WA T DFER Y A b
SNAERNCTHD ENVZDHTEA I,

—7J7. COCA_200 10.model, COCA 300 10.model, COCA 400 10.model, COCA 500
10.model 4= TIZHBLL, COCA 200 2.model, COCA 300 2.model, COCA 400 2.model,
COCA 500 2.model DA TIZHBL LW DT, window TENAWIGH OFHEGE & % %
LN HDIIRDEY TH D,

(45l ]

[ agent n ] counterintelligence n, detective n, fbi n, kgb n, spy n, undercover j,
unrestricted j

[challenge n] complexity n, constraint n, need n, undertaking n

[farm n] agricultural j

[heart n] breathing n, chest n, panic_n, vein_n

lline_n] slash n

[note n] envelope n, folder n, notepad n, worksheet n

[scientist_n] scientific j

[ticket n] $10 m, $20 m, $40 m, $50 m, $75 m, auction n

[yellow n] purple j, red n, speckled j, yellow j

Bzl

[anxious j] insecure j, upset j

[dirty j]1 bleach n, discarded j, disgusting j, garbage n, grease n, scrub_v, stink v

[fast j] furious j, speed n, tempo n

[fun j] delightful j, terrific_j

[healthy j] diet n, diet v, dietary j, eating_n, lifestyle n, nutrition_n, obese j

[impossible j] nonexistent j, unimaginable j

[traditional j] rigid j

[wet j] frigid j, spongy j, sweat n

[Eha ]

[build v] builder n, design v



[buy v] loan v, retail v

[get v] Kkick v, pee v, shove v, yank v

[increase v] offset v, skyrocket n

[leave v] trail v

[manage v] control v, navigate v, stabilize v, sustain_v
[mean v] say v

[mind v] ai f, anymore r, mention v

[remain_v] continue v

[welcome v] congratulations n, hi u

window fEAMEVG S &l 2 & SFEAO—BEERRRE < FAY 5081 (19 62%) &
oty ZTD—T T, MEFEOIRIZHEB T HHGEN Y X FSNHHAIZH D 2 L 2vE
HEL D, il Z1E. heathy j-diet n,fast j-speed n, farm n-agricultural j 72 & HGENEFOME
BaRITENPE Y I T v 7SN TND Z ENBIEETE 508, 210 H OHEET healthy diet,
fast speed, agricultural farm O X 5 (ZEEMRRICH D b DI LB BND, Fiz, HE
72 BEBEBILRIC & 5 HiEE (welcome v-hi u, ticket n-auction n,note n-envelope n). &)
7o BEREBAMRIC & D HiGE (heart n-chest n). FT/EEIf% (agent n-fbi n,agent n-kgb n) 7¢ &
ERTEZBZONDFENY A MIFENRTWD, 2D X HIZ window D/3T A —F—[%
UANESNDHFEICREREEL 5 2 DARMED B 5720  WFFE0 BRI U TEES
RETHUERD D,

5. ¥R

AFm LTI word2vee @ size 35 L TN window /X T A —& — %8 {b s, {ERk L7- 5k
ETNVORREE 7 T AL =T L > THLNZ L, ZORER, 100 RITOET L
(IRA DOIR D ENE7R L, window DIEPMEWES L @mWEETY A b S5 HEOM
FHEWR D D Z LRGN -T2, T7005 window EIMEWG AT SHEN AT —
A AP WVHEED i S DA 27~ L, window fE23 &\ G 1IRHEEE O SCIRIC HEL
TOHENY A FEhDZenbnole, ULEDORERNDG, &HIEERNRET VI
size=300~400, window=5~6 IZ L > TR TE 5L EZ2 N5,

AWFFETlX size & window D/XT A —X —DEEZEBR LTI, ZOMD/NT A —
=D ONWTIZBERE L TELT, SBROBED—2>Th D, £lo, AHREL LIcH
AR B [RIE L TIT o 7272 AR Oifiam 23R [E 72 & D T D M Z MGk 5 72 D12
O KPR FERZATOLEN DD LEZTVD,
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