= L

= 2l mEERAR S FERm S (201654E31)

word2vec [ICE D <
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BT K T T2
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1 (EL®IC

AWFE 1L word2vee D FIEIZIED R FEIEMEIE 0
T ENMRI LR T 5 FEEIRET 5, word2vec 1
BAGEIZIN T 2% DRI (IR DE IR R T R L)
LUTHEBTERED-DTHY, R MLOFHEIC
FOVBE®ROIVEKRY Y a )T —%2EHTLHMEESE
FoZens, nFEHZEDTVS, word2vec ik,
RKEOTFAM2AWV, BEFHOBLILRZ AT %
::—5»%v%7—9t?£75 &z ;of H

TN MBI 2 ESET 5, AU5EiE, RGEEME

Jaﬁé‘ﬁ%ﬁn HPSG DR 2175 Z & 12 J: o'Cin\
SEEHMEP S INTFAMEER L, ZhoDT

FAMNPRSZa—F) 3y NT—=TEHAVWCEGF L H
IEED XTI T 2 M RBLZ2HET 5,

AAFZEIX. word2vec D FIEIZED b FETHMIE D
NAERBFEEST 54 DDOFHEEREL, iﬁ\aéx_.m
TS DRBDE UER K & 705 T & & BRI
MEEd 5, WBEEFEMLE L 1X, B XOFTIREED 1'{130)
HEEL EDO XD REMRIZH 2 D%k L7 EETH
%, PARND 2 DOHISIF R FEIERGE X572 2 23F U &
I R EERRB 2R OHZ KL TWD

1. I wash the dishes.

2. I do the dishes.

1. DR FEIHFEIE L “wash(dishes)”, 2. Db FEIEMEE 1%
“do(d1shes)” &, 2 D DB DR FEEREE X570 5
ELmoTW5, LnL, HRIZEETLEHH6E «
MZEHES” LV FEEERLTNWDE ZLbnd, Z0
O IREERGE IR R AR B DA U & 5 R ERERB &2 RO
WIS FFAET B, AWFZETIE, “do dishes” D& 5
12 DENGAD IR RINZ D> & I\ BljEE- HEED
R7 (‘do” & ‘dishes’ DT IZX LU, I ZDHERIZ
IENEEAREG (‘wash’) R EEIEME (“wash(dishes)”)
ZIEfRE LT, AAREOEHzZsZ ik, &
REFEOVERZMGET 5,

BIRKFRFRE T2 R E

IR DD HRIES

=R
FIEHR T EEIK

ninomiya@cs.ehime-u.ac. jp

AR i E HAE

W(t-2)

W(t-1)

—_— W(t)
W(t+1)
W(t+2)

X 1: CBOW E T I)L D {HHH &

ANE  HREE HhE

W(t-2)

W(t-1)
wit) —

W(t+1)

/N

W(t+2)
2: skip-gram € 7V DA A

2 word2vec

word2vec[1] 1& Tomas Mikolov 512 &> THREI N
m=a—F)xy MU= W HBEESGRY (G5
RO S EZRIBEIRITCDE LN bIV) OEGTIET
Hb, TFA }\EF'O)ﬁﬁ'ﬁ%%HiﬂO)%?ﬁ?ﬁ)%%?ﬁﬂTé
B R HEETPRO XA 7 2R EL, TORXRAT &K
BOTFAIPSZa—7 »z;bv—&v?@b\
HEEICB T 2R HFEOEAZIE TSI LIZE-T,

FEICHS 2 mERBEEST D,

Mikolov 5 (& word2vec ZFEHLT 51y b7 — 7t
#e LT, CBOW €)L& Skip-gram €7 )L DD
DETNVZERFEL TS, M 11 CBOW ETLDXY
MY —IkEEERLTVWD, BIAERT X512 CBOW
ETVIEATE, REE. AR, SR, AIHREE
Wi fy e vy W1, Wit 1,---, W ZAITE U, wy ZHIT
95 (FHITE)=a—IN0xy N7 —2Thb, A
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g & B EIFEE R OREEE — 0 — XG0 ) — R
S5->THD, 1-of-K HFERT ML EIR>T W5, HiIfH
JEIFRENER L > TED, EROMEBD /) — R &2 52
5T LINTED, AELHEEE D7 CEAMTINEA
HEEIZW T B EANT ML EARZED L R->T N S,
HGEIZK T B2 AR MVOWGTHIEPEED 7 — K
HEeEL L, word2vec IZBEWTHERER L HWS
Nz, 20, ANBIZET2EEGE (it T7) Dot
RO ICROTHR L TWB Z 21272 b, CBOW £
TV, FADEEEE Wik, ..o, W1, Wity .- Wh
W BEARY MVOMEFE L, EhvE i —
Kofie LTWw3,

2 1 Skip-gram ET VDX Y N7 — I iEiEER
L T\W53, Skip-gram €TV Tld, HDHIEw, & A
T U, FBDOBEEE wi g, W1, Wi 1, -, W &
ThE T2 (FHIT ) ETVER>TWVWS,
CBOW E TV CIRELDBFEIZN T HEANRT ML
DO ZEFHE L TWZA, Skip-gram €7V TlE, HiE
wy ZANE U TCEHAOREEEZ —D—DFHlT5E
ThEE>TWD,

CBOW €7 )V C% Skip-gram €TV TH, ASIE
g & DR CEATH (FHRIBIINTHEANRSY
MVDES) D word2vec VAN AT S HEED
MR 705, HEEEZNMBRIUCEITHI LI12LD
HEEZ R LD 1 UG X2 2N TE, &
BRIIZBE DR EE S L — T L 72 D, BRI
N 2EWRNAFEE2AREL TR MLDH 5,

3 REFE

ARIGETHRE T 2 RGBS 120 5 DA RBLDE
RFRIZOWTEHHT 5, AT 4 DDOFEER
45, FE2, FiE3, FlE4 T, BREEEMEN
E UiGE HPSG ORI 247\, dREEIERGER & 7
FANPOSHARILOESZIT D, EERTIIRE RN
VS RERE SRR D [Enju2.4.1] ZFIH L 7=,

3.1 FZX1

Fik 1 TIRIRGETEMEMNT 2 179 word2vec % %
DEFHWT, TFA DS HGEIZNT 20MKE %
AT 5, IITH/ESNHEBITHT 2 0MFRI % HW
CTHRFEEMEIE N T 2 MR Z R T 5, #iF o D
BEENMARBLZE x, HWEE o DHGESARBZ y & L
72L& x+yEovlollWd BMEBIEMEDNAR
BHed 5,

3.2 Fk2

Fik 21X word2vec ® CBOW €T NWMIZHEWT, JE
WHGEE I3 DICHFHIEEND & &, TOHMWNGE
HREAHGEICED L FETH S, £3., JlBa—nA
IR U b GRS IE () & 958 HPSG DR XRIT %217 5,
Wiz, A — X AD T F X MBI 5 & EFIT
KU, ZOHMEELZ ZOFFEOERIZHAT S, BK
izik, Enju OfENTHER D S Tverb_argl2(EF-H M
FE)) OBRE LRI U ZE O A, TEE + 240 30F
+ HHUEE] IZEEL, FOHIDL ST F A+ &H7
ZAEY %,

e ZFEHT : My mother read Shakepeare to me.

He has agreed to have lunch with me.

o ZH{%: my mother read shakespeare shake-
speare to me. he have agree have to have

lunch lunch with me.

FULSEREINZTF A D% word2vec IZFE I,
IRFEIEME 1209 B 0 ARBUTTFE 1 L ARk, 815
DHRFESMARIZ x, BWFEORES MR Zy & U
e & x+y ZAFEHEGIIHT 2 0mRIE T 5,

3.3 FE3

FiE 31X, B TOHWEELZ ~DDOHFEL Ak
LT CBOW €T VO %2475 FiETHh S, Fik2
L AR E 3R O — N 2T U R EEIE A A & SEE
HPSG DM 2175, KIZ, Jlfia— 205+
A MU BT B &85 o 12/ L, v 2 ZDOHKEE o
EEEL Tviol Z—DODHFEL LT, vEv:0lZ
BEMZ D, AFICHlZRT,

e ZTHAT : My mother read Shakespeare to me.

He has agreed to have lunch with me.

o ZH{%: my mother read:shakespeare shake-
speare to me. he have agree:have to

have:lunch lunch with me.

BENT, v & v: o TESHA IR — 2% HW
T CBOW ETNVOFEEIT\, HEEIIXT 504K
B v:ollWT 20K 2HERT D, FIE3ILE
WTlE, v:olZWT50EEREDEGFH v & HWEE o D
INGEIEME IS A ARI L R 5,
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ANE  PRAE HAhE

W(t-2)
W)
LIE] / W(t-1)
oft) o ] W
BHIEE

W(t+2)

3 FHEAO=Za—F )2y NT— 7 DA

3.4 Fik4

skip-gram € TV d 5 HGEw, # AJ1E L, TDJH
UOHFEE THT 5ETIVTHEH, T4 1% skip-
gram ET NV EHRE L, HDHEEw, VWEFEATH o728
X, wy LEDOHWNEE w, Z AS1E U, ZTORADHEE
EPHTEHETLELTC=a—F Ry N =2 D%
BET5, FE4D=a2—F )%y b —2 ORI
3D&DIZHD, skip-gram ETINE R, AN
WO DHEE (HiF & D HMWEE) L5, HfEET
VB wy 12T REARY ML & HINEE w, 1239
LEAHANRY l\)lx@%ﬂ”&ﬁﬁb\ Tz, — K Off
ELTW5, RFEEMGEIZN T 2 0 AREUETFIE 1,2
& FRRIZ, Eﬂaﬂo)ﬁagﬁj\?ﬁﬁfﬁ’i’ x. HWNEEDHGES
MEHZ y & Uz & x+y 2 dGEHEME TN 557
R LT 5,

4 =B
4.1 EEREZTE

AW 5% Tk word2vec & FHH W TEBR % 17572,
word2vec IZIZW DDA T a v b b, FEDOE
FINZDOWT I, T 1,2,3 Tl CBOW EF L% L
(-cbowl), Fik 4 Tl skip-gram €TV ZHER L 72E
TN E MW, word2vec DV 1 ¥ K78 XidHK
8 HiGE (-windows 8) & L, AW T4 7H TV v ID
IHT 4 7Y TIVOMEEUL 25 fil (-negative 25) &
L. By 7 b~y 7 2 LR > 72 (-hs 0),
7z, B/ — FEIX 200 kot e Uz,

Za—INWV xR NI =2 REFT 72D D
I—NAL LT, LFEABBI—-NATH% En-
glish Gigaword 4th edition(LDC2009T13, nyt_eng,
199412,199504, #J 1055 /i %) & Corpus of Contem-
porary American English(COCA), Corpus of Histor-
ical AmericanEnglish(COHA) ZH\W7z, COCA & C
OHARGOETH 14 TR0 515,

F 1: WREEIARGE 12X 3 % A KRB fesl

S R %ﬁ;;é\ 5
do-dish wash I do the dishes.
paint,
do-nail put, I do my nails.
dress

I do the cleaning.
I have a lunch.

do-cleaning clean,wash
have-lunch eat

have-tea drink I have a tea.
make-call call I make a call.
clean,
make-bed put, I make the bed.
set
finish-coffee drink He finished his coffee.
read-shakespeare read I read Shakespeare.

enjoy-movie watch,see You enojy the movie.

£ 11E, BEEORERAHRRNZIER N TOWZRWEE-
HIRED T & Z DAFDORE M % £ I EAZF OF %
10 HIFTWDE, ZFIEOFHlIE \»ﬂb®ﬁ$ﬁ
FlEEfE e UTHE A, BiF-HWEERTIINT 55010
%ﬁt@ﬁ%%%é:tm;ofﬁoto%$ﬁﬂ®
AR A, SR AR BN TS R [2) (TR I T
W5 385 EDFAEF L U7z,

4.2 ZERER

RK2FIMEFETHLTFERLINS 4 ETOINTN
DFERERLTWD, KD MEM 1&, £ 12K
INZEE-HNGERT L EARHEF 385 He D3t
VIS R TN ENEIR U, BRG] E 7R 2 FORE)E A
385 ML 7Z o e 2R LT WS, £z, TV F Y
7 DREEE % ] 5 7= DI I MEAL (Mean Reciprocal
Rank, MRR) D&l % 17 - 7=,

#2k0, SEOTF—XLy hTREHFESIHERDLR
WEHNEA L SEYY MRR AT Yo7, 7. FiE
2 1FFIE L &0 RWEEEA &S MRR & 785 T
Wb, BiFe ZDOHWGEE T — XIHARD Z
T & b BWIRGEEME I3 5 MRV ST
5EZo6NS, —H., word2vec D ANJEE 2 AT
WZEHE L, skip-gram EFVEHMMALZFE43ET
HFOHRTRBEWVIEMNE MRR AT &RoTLES
720, ZOFREOMIIZ DO WTIRFROFEE T 5,

136 N7 B FEIEFGE (26 2 AR BLOMEE % 24T
35728, “read-shakespeare” & “make-bed” @ 2 D
DR FEERIEIZN U TIROERZEIT o7z, K206

V- HINEED R T OIREMHORIUIIE [72572 3 DO THHE
HTED 8 B ERILT B AHik] £\ D web *— (http://english-
leaders.com/hot-three-verbs/(2015 % 1 H 20 HZ)) 2 2#1C
U7z,
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#* 2. FRER

EET 3

R ZH /1 3 N N N
[ wwes | ZFCD Fik1 Fik 2 Fik 3 Fik4
JlEfz. | MRR JlEfz. | MRR JlEfz. | MRR et | MRR
1 do-dish wash 35 | 0.0286 12 | 0.0833 111 15 | 0.0667
paint 65 71 54 10
2 do-nail put 20 | 0.0024 31 | 0.0019 8 | 0.3812 80 | 0.0571
dress 176 107 1 17
3 do-cleaning clean, 21 | 0.0284 7 | 0.0839 4 | 0.2083 3 | 0.1783
wash 110 40 6 43
4 have-lunch eat 1|1 1|1 51| 0.2 3 | 0.3333
5 have-tea drink 2| 0.5 1|1 1|1 2105
6 make-call call 1|1 1|1 1|1 1|1
clean 67 27 22 13
7 make-bed put 25 | 0.0195 11 | 0.0449 33 | 0.0028 203 | 0.0452
set 276 148 103 116
8 finish-coffee drink 2| 05 2| 05 1|1 21 0.5
9 read-shakespeare read 1|1 1|1 1|1 1|1
10 enjoy-movie watch 10 | 0.1056 10 | 0.1333 113 | 0.0023 2 | 0.375
see 9 6 27 4
| R2Z] [ 51.3125 [ 0.4206 | 29.75 | 0.4864 | 23.8125 | 0.5841 [ 32.1875 | 0.4056 |

“read-shakespeare” 1% “read” & IEHIZIENZ &0 H
#éﬁ\$%@F$%%GJzmaﬁ%aﬁ<&ofw
BEMESI b5\, £Z T, “read-shakespeare”
12X U, “read-book”. “read-people” & “feel” IZX}
5394 VHELERH > THz, RIIZZTO/EEZE
LTW5, “read-shakespeare” I& “read”, “read-book”
R EARIZET B HEEIL IV 1 VHELME RS,
people” EIXEENTWVWB Z 23 bh 5,
WS R EEIEMEE 1L “He can’t read people.” &\ 5
XD LS IZFMG RO E VWO EHRTHEHINS Z
EML VR THB7-0, “read-shakespeare” D
KU EZBATETWEZ Wb RD

“read-

“read-people”

£ 3: read-(shakespeare, people) & @ 21 VFEBUE

read- read-people
shakespeare B N
yoayry || ZRITTY
el HEABLE
read-people 0.2542 -
read-shakespeare - 0.2542
read 0.4718 0.2207
read-book 0.2849 0.2706
feel 0.2009 0.3170

#% 4: make-bed & ® aY 1 VELLE
l H make-bed & D Y 1 VFELE ‘

go-bed 0.5471
sleep 0.2976
clean 0.1407

# 4 1% “make-bed” & “go-bed” % LR L 7245 R %
AU TWS, “make-bed” 1% “Please, make the bed.”

DEIIIRY F2¥EZ 5, BT 5L 0D
ZEhhrb 5,
W, ZOEEITI
WZ bbb

kx>
“go—bed” X “sleep” £iE< 72> TL
FEHME RS REHTETVR

5 BbHYIC
ARIZE1E word2vee D FIEIZ D & ol FETEAES & 12 5t
T AR EEEST DFELA2REL -, IFETEMEE

{F & 9558 HPSG OISR 2175 2 &I & o THREE
EBENMNEEINTFAM2ER L, EREIni-T
FA MK UBEPHOBRLM R ZR A2 =a—F)

By R TR B LI ST, RS
NI BNMAREHES/ LT, RELEZFHEOFTIX
gl & HIGEDRT & —DDHFEL A% LT ?-:5.’3‘5

FEP D ROVEENEN & FYI MRR A3 7 % 5272,
TkDFEE U T, MDD 7= & Dk ZEIEREE D] % 5
T Z e, BWAHREDE S WS DRI % fif
HT 222, BOWAHREZEL-2ODETIVOHRE
BhFons,

& 3R

[1] Tomas Mikolov, Kai Chen, Greg Corrado, Jef-
frey Dean (2013) “Efficient Estimation of Word
Representations in Vector Space”.

(2] /NPE KB (1980) ToeRREA S G R B
Jitt.
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