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BIE IEREA R 7 TREHREZREEL TV RBRBEEET L (LM) LT, ZOREICED LS
BEEEAG (LA - B L) BPEZ SN TV I 02 #E T 2MAEIEAIATORTVS. LiL, &
NS D TIIEANNCHEZ N R LEERPBME SN TVDE ZehZ V. 22T, KFFFETIIIEGE -
HATE LM RI512 81 2 FERAIBIRAERIEE OFFR 2 LR U, BIEIE OGS T 2 BIRHTIGE L 48
BRI ORE S B 2 HATBICBWTHISRE I NS D0 MEET 5.

1. [IL®IC

W4, BERTI[1] % RoBERTa[2] 7 ¥ O KA H 22
HEASIEETIL (pre-trained LM) 23X 227 (fhid &
I, BEERBEME, CEERY) KBWTHELT
WAH, ZOLMOHFIZYD XS RA#ENEZ TV
ZEEBETIERY. 207D, LM PO X S RAGEE
PFRICIRTE L TV 2 0 2 7 3 2 HIFRHEE (probing) OTF
ROBEA L R>T WS, HTD, Masked Language Model
(MLM) 2 27 %< X 51 & 7z LM O 73EDHEE
ZMALT, 77— 2HWERED X X2 (cloze
test, fill-in-the-blank task F ¥ FRX2) DREIZX > T
LM OBEN Z W BN OhdH 3. 12 21X, “Dante
was born in [MASK] in 1295.” R ¥ D k5727 7L —1
WXL T, [MASK] =72 Y OfEICED & 5 RHEEEDA
L% LM ICFHlXE, ZOFHIH Wikipedia 55 D HIGH
R—REIPN TV LRHEREIIIN o TV L0 ZHE T 5 HHE
HIFRICBE S 2858 (factual probing) [3], [4] <o, HakII%0
BRI E] - 4 XY MR E OHEE [5] AT O LR
CHRBHFLND. FMIZ, WordNet[6) D> by 277
L— bt EfAEDES Z 2T, EiFE (hypernym) - X713
#t (antonym) « Hi@ D FEEZRFOFINEE (co-hyponym) *
# D (corruption) (ZBEF 2 EERAGEHEE T 2H5% [7] B
Hd. LhrL, TOHDOMARRDOZ CIFHEBETHE SN
TV I enEL, BRAELZEMTHEEINLE LM IZBENT
b, BIFOMETARSNT WS Z e 2EHT 2 DR
OERAE
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BT, Kz, HEMNCIbI 2 XFREBER D
h, WEEr FEEANEENR TV A HAEICBVWT, B
FHROH AR ZDF FRMEINZ0ETEHTIE RV, 72
2R, BREAMEOSS, T ZRTHERICE T
FEA) TBREAI TBLo2HA) TRE To%) Y,
FRICHEEERIZITHUOONR - hRAF - BEFO=fE
BOXFEMEW, ZZTEILHUEREDOANY -3
VBBHDB., INHLETOREANPE—DOWMEERT Z &2,
ZNEFNORINIE U THYIRNRENFET 2 e ke
Z, ¥ET—ROSMRHEDE ORI Z OREIKZ
AKIFET 2 LM IZBWTHRZ 5L TWRWATREE A E .
Z 2T, ARMFETIE, LR - 0586 - FMGEE R
T 5RERAIBARAGRHEE ICEH L, FMkoFEERZ HAGET
fTo 7Bz, BURD LM OHIGRHEE OB N TEZ S
TV RHIRNHEGE L SFERMEORE S B 2 HAGEICE
WTHEAT 200 S0 MEET 5. £z, SRIOEERT
EIEATIRZE [7] O FRICE O &, FERIVBIRHIGRMEE O 72
HDFT—X+t v % Open Multilingual WordNet 125 %
N3HAFEOTY MY o L THENERT 5.
FRE LT, REETORITHIE TSN T W T(EH
FEFETIXHIIHEE TE 52— 4 T) [REEEICBVTIXEE
BAGROHEDTERN] WD X5 RIS X 3TN
REDMEMIZHATE TIXEHN T, —DDFFBIIN L TOER
DAT LM OEAZFEGROT 5 Z & NOBEEHIEIT 51
7z, F7e, HARGEICBU AHEERBREZ D 2 1ICHKD LM O
MERED T Z2AT72 o A8, MEFEICOVWTITE S HEED
TETELT, EFECELTEFHLHEHE Y BEbh s
B OVWTIEEWEETHETZ 2500, Z5 TRV
WBILTIEE L S HEREDMR T 32 Z e AVHIBH L 7.
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F1 HZETYMUOH (FEFE) [7]
IR r  5—7— F wpe, EREHOES T

ENiFE  basketball
MFFE  new old

FfiiE samosa

{game, ball, sport...})

{pizza, sandwich, salad, ...})

&2 HELY bVl (HAFE
Btk r  F—U—F wyey IEFRERHOEE T
{79 R, &EHE, &R, ...})

{%&, %}
{7arF, 71— .}

EiEE P YRv b
NHEFE B
r”iun vz

£ 3 LM OEENBGRMERTACH W2 HEED T~ FL— M [7].
Bk r A

EAvigE () Wkey is a [MASK].
“Wey” refers to a [MASK].
(a) wgey is a kind of [MASK].

PUE Wgey is the opposite of [MASK].
someone who is wyey is not [MASK].
something that is wgey is not [MASK].
Wkey 1s not [MASK].

[FIAL 5 Wkey and [MASK].
“Wiey” and “MASK]”.

2. LM Z B\ -EE=rIRE R E

2.1 HFETORTE

%i%%%ﬂﬁﬁ%mmngma#6%6h5$%i
Y GED, [MASK] b—2 v %&L 7L —b (R
3)®:o%mﬁﬁéﬁﬁﬁ%5.%ﬁﬁ%f@,@@ﬁ@
Btk (LNZEE, ©1#aE, FGEE, #h*) 2w, H5F—
T— R L s DBHRICH 2 HFER TR CEZ S T
VT — MEEBERL, ZhoD Ty L —1ME LM I
AT UTRITBE 5 3 [MASK] DIEDIAARI & FELUE D
BWHEERS (top-k) BHIZ LT, ZOREFHFICIER Y 72
5 XD RBENETNTVE 1Y S 0% MRR CiHiis 5.
i%iybuxﬁ(%%r F = — K wyey, IEMRER
HT) O=ZDOTRINS. R r PNREDES,

%$%k£%@ﬁ@#owﬁﬁtﬁé Bf% r 25 LAIEE
FMFEDOBEL, HROEREMER O eAEZ LN 5.
F7z, FBEGRr IR, F—V—F25Z0BRISHET
LHFELTFATELZL5RT VY TL— ERZ P(r) 2 L,
T 7L =1 pePr)IiZonT, HEE wy., ZHAWTEK
722 L7 D% plwgey] T 5. TD plwgey] IZHBW
T, LM Z [MASK] x5 % top-k % FHIl & & 7= FREicfaf
FHIWCIEMRHEEE w, € T TRTE 22h, 2ZDT VT —
MBI B NENL rank’ (plwyey ], we) £ AHIRT. Toe 213, B

2 TR, BB S XFANEN - MR L HEER D IR T
29 %.
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£ 4 LM ORERMBIGRHGSHINCH W2 HARED 7 > 7L — M.
Bl r A

J:{ﬁgu Wkey bl 8 [MASK] “C%ZJO
Mogey | £1E [MASK] O—FETH 3,
Mugeyl E1& [MASK] O Z 2 2467,

KHEFE wiey & [MASK] EHOBIRIC S 3,
Whey ¥ [MASK] (2 OBIRICH 5,
Whey ¥ [MASK] 3 OBIRICH 5.,
Whey DI [MASK] TH %,
Whey & [MASK] T2\,

Gilive: Whey ¥ [MASK],
Mogeyl & TIMASK] o
Whey & [MASK] D&,
Whey ¥ [MASK] DEWIZOWT,

fhr = EAEBICDOWT, F—Y— F wy,, % basketball &
L, “basketball is a [MASK].” £\ 9 XIZBIF % [MASK]
b =2 NZH TS F B5E top-3 & LM I PRI X8 72K,
ENEWIETEIZ baseball, ball, sport £ W\ KRG S 417
Ba, EREHO—D2TH 3 ball Y2 FHICH T ATWH
%728, rank’(plwge, ], w) =2 725, SHEIE, EBOT
YIU—=rEfAWS D, HEXY MY 2 0T S rank(z)
BT 7L — bR LS BRD rank' D5E2 o 72D
DEHWS. Z5LTHRLNESZTY MY DIERLIIIHL,
MRR (Mean Reciprocal Rank) ZFH 3 5. rank(z) 8 X
U MRR I ToTtREINS.

rank(x) = min  rank’ (p{wyey], wt)

pGP(T),thT
MRR—QLE: !
X = rank(z)

PEEIZ & BEATHIZE [7] T, BHEZY MV DF—T—
Fi2xt LT Wikipedia 7 — & 2> 515 & 41 2 SEFEIHR & f
O, TN ERE-H - REEO 3EHOY Ty Mh
T2, HEERITOED FRIOREE O LB ZITV, Z0
FER Y LT MEEEEICB W TIISEERIIBRICH 58
BOFELFUTERY) VHIBHEPHRESIhTWS. K
R TIX, FRROFRE TERZITV, ZOBRIHARGEIC
BOWTHEIDONZDEMIET 5. EEMOEBRTIE,
FATFRIC BV TIRMtI A TW2 a— FS32HHL, BE
BT o R E RS, SBITHFCIEY, EBEAHE T
75 LM 2% BERT-base (uncased)™ &ML=, 2D
L%, LM OFHNERENT k=5 & L7,

(1)

2.2 BAXFETORE
HAFBIZBWT S EGE L FROERZITS 2012, HA
2 SEEEDEMEX, Wikipedia [2B1F 3 HEEEA 10 @ X D Dlawn
BREZRAHEE, 10 MLLE 100 MK O BEEZ AR, 100 [LL
FOHEEEHEE LTV
*3  https://github.com/timoschick/am-for-bert
*4 https://huggingface.co/bert-base-uncased
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FBOHFELY MY (K2 7y TL—1 (£4) 2IEK
T3, ZOrE, FEEETHEEXN/FEENERD S BED
(corruption) 2B L TIX, XD IRH OH MR EME S
MREL-2TL B2 eBEZLN=D, b 2RV ENAL
BB, NFEFE, FAFEO —REEOEENERICOVWTHEY
fTozee L7, EBRTHS LM & LT, HAFE BERT ©
bert-japanese™ 2R L7z, EE 2 MBI, LM O FHlfE
T k=5 ¥ L7.

2.2.1 WordNet "S5 DHEET > ~JEF

Open Multilingual WordNet 2> & _EA7FEEB & O FEIf7FE
S 3 28, fEg oy, SENIEENZ BAEEEHkD
FTEE L EERINTVEDDDHEMAL 7.

F 72, Open Multilingual WordNet 7 5 FZFELZ Y ~ U
PRS2, HFEOBHICEERMLUEE (lemma) 12XF
LR 2 AHLENERIN TV S, HAFEOS
B, TONFEDOEMHSTEBNTWARWS, 2Dk,
SEOEBRTII—ERFEO R LiFEEHRT o2 T, H
AFEOMFE AR T2 iz L. fle LT, Byt
JGF B NEEE T FICAN B BRIE, —ERFED “man” 120
)63 % synset ZFEH LT “woman” X3 % synset %
S L, 20D synset 225 HARGEO R LEEZFICANS,
EWHMIREATS . ARIEZD BEEICHT B EEOXTEEX
—D 2R3 DOPEENED, ZOFIETIEIHLT L HXIET
2= DODMNFEELFICAND Z e TERWVWED, HAE
DEBHETIEROEMEMZIFET o2 e L (R
2 ONFEEZZR).

F-FNEECBE LT, —HoHEE (BE#izRIMER
7)) WBLTE, BANCERED B synset 22 5D T 7
synset ZEfR L CTETH, [ERHEMEIBERICRD, EfEx
Hi T 2 DIEHE IR MR RBBNDDHSB. Lizhio
T, SEIOFEEBREE TFAEE DM Z FD D synset 12K
D, ZOLO» /RN R LFEEED S EREHIET
b2ZtrlLr.

FEEDOFIETHIG TN ZBAROBEEL Y Y ITHL,
bert-japanese % HH1¥E 3 5 BICHW 57z 2020 F 8 A
31 HIFF s Wikipedia X > 77— Z 2 S AHE B % HH
L, HEEICEBIT 2 EBRRE L AROEETHEZ Y P &
o REEOY Ty M2 .

222 FTrTL— O

7Y 7L —MZX 3 TFHlZE LM IfThEs1cdhih, b
(Fh72 E OHFEZEUNCRO ¥ 2 X577 ¥ T — 1 %
HET20EXDHS. ZOr %, HFED LM HitlEs iz
TYTL— T LMD EFEEICB N THEY L RS
BV WS ERAEL S, e 2, FREEDT Y L —

= 5 SHEERREENEGRIET — &ty + Ofah. RAOBHEIZERE
TV PV OBICHY TS,

*5 https://huggingface.co/cl-tohoku/

bert-base-japanese-v2
*6 2021 4E 7 HBAIE, FAVEBESLHRL FHNGEREDHDEFEICE
WTh, RBICHEFIEHEI ATV,
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TEFE (7] H AR

ESHEE FPAHEE BHEE  SSEE PEHE OEE

EfiEE 4,750 1,785 1,191 20,151 7,487  T,472
PUEHE 266 58 41 1,055 301 400
FfzEE 6,126 2,740 1,960 20,376 6,766 7,007

xR 6 G - OAGEM SEEIC B 2RERVBRAGREED MRR. 3
SEDMEIC DWW T RERZ (T o FoAE R 2 L

P H AR

ESHEE PAHEE BEE SSHE PR (HE

LAIFE 0.391 0.298  0.252  0.184  0.230  0.200
NFEE  0.368  0.090 0.119 0.042 0.072  0.076
FIfiEE  0.270  0.156  0.124  0.095  0.090  0.080

MZBWT, Twye, and [MASK].) DEFRTH 2 Twie, &
[IMASK]o | &\W5 7 ¥ 7L — kDD % HAGE BERT
WAThE54A, [MASK] h—2 v ofiiic N Ity &
COYFEINIZY T A HEMEME LTTHINS Z e 0%
CHReNE. ZhuE, —RIVICTEED “and” 2SRID 7 L —
REBD 7 L — R FAIHE R T 2 FHRT L Ebhzn
Zrizxtl, HAGED M) i “and” DS O LS FE
TRDTHIrEZILNS. ZHUX, HFEOERIZLS
7 ¥ 7L — F T [MASK] ICFINEEAK 5 2 & 2R
TERVWEWSHEERBLTWS. £, EEOT VT
L— bOESZ, wdil (a) ORI +—7—>a v ()
DEJWTELN TV B HDOPERAZIIONE. 250>
727 7L — TR, @ik F—7— F% [MASK] F—
7 Y OEANAINT % 22T, [MASK] b —2 ViZ 54
FDBANAS LD ICHIET 2MRPEEN TV B AEEMEDL D
B, HAEDSE, @il 28k nH 0
EORTRIEIKNETHS. 2Dk, HAET L — 1
WWBWTIE, @ik 22533 kbnwdbor L, 71—
T—=a il ETICHYE T b0 LTiEm (M)
WEBEDTDOT YL — bRERLT.

MR LT, SEOFEBRTIX, TITHIRICBIT 255ET
YT —F (E3) 2B, HRFOBMRL 23 L57%
Ty 7=, HICHARE B W CEY)Z BEEEE Tl
TEZESRTVYTL— 2 AFTER L.

3. B

2 fi TN/ F— &Rty MR LT, %EE - HAEN
SREIC B B AERENBIRHGROHEE 21T S . HER DFER
WEARARREE A 7 — Xty FOMNERIZER 5 IR TED T
H2. TOF—&REy FERAWT, ERNFEHEETo -
FERER6ITRT.

£6 &b, WEICBWTE, AT THRRLATVS
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R 7 HAED LNEEHEEICB I 2 FEBEOM]. top-5 nearest neighbor 13, Twge, (& [MASK]
DM TH%. | 27T —tr UTHAL RO FTHRERZ RS,

WordNet 12 & % IEf#

top-5 nearest neighbor

E AN BHRE
Ta4vTa TR FuvITR & poBE]
RyFarrsw = 7=, He
A FREA] 2 — b & & — b
LEYAL VF A {5 A

Fal, UF, 74v>a, HB Hr70
=, AT, 9, f, BH

7=k, DT, zh, X, #h

INT, WUF, v, BF, 7r—*

8 D EAERE 2 A AU 7R B 1F Y RE RN B RHIRRHEE OIS E DS
ThoTWEAMB R SN, L L, AAREICBVTIE,
BEICE A2 REREMAITIASARVE VWS R R o7
BRI, FANMEEICEIL T, $EERMD S MRR EHIWV
TERTO1IUTEVI R DEWENE SN, T4 LR
PHFBICBVTIE, EHEED MRR 2SHHERAKSEE O
SDED BB KRB VWIHERE o7z, ZORRIE,
FEICBU 2 EBERSLT L AMEECH CEAERTD
FTREREVWEWS Z e ZEMITFTNVS.

L2 L, MRR OfEZ BT %720 T, EBRICHAGE
B BEENERABHE TSR T —DEL T
W3O EETIE RV, Lzd->T, DD 4~6 H#iTlE,
HARGE TOEENBEFRAREEICBII 227 —122o0VT,
MBS —DFERE 2o TWE2ZRHT 2720, EEOD
T Z R ZTE D FE R EITS.

4. Gt 1 EIEEICOWVWT

4.1 FE4FTE - REFEOFAG

£ 712, HEFETO MEEHEIIBIY 2 EBREDOFIZ RS

EARERRICB W T ENGEE — D b ERT X D - 12
(TRyFarrl<) YY) CHALTIE, HEXHFTEX
Ni-fEg B2 Aoz, Zhsix, £ bV
DF¥F—U— R LTH TV — RELEE 1T o 728
12, ¥F—v— TN HEXIRTLES 2T, 20D
F—U— FPROARRKROEKET LM AT £ HHHETE
TWEWEWS ZeBEZ LN, flZIX, XFHDOZV
F—U—FRTHORPE S LMFEHEEICEILZ 74
a2 TUR FvTRIWE T T4v¥a) )TV
Fo T I#H#ER] L REENZOIIHL, ThyFariv)
TR 4y ¥ H4 a [## 7 | T #4< ) EREIERRTO
7= (M1 3% =2 0EBZRT). 22T, ¥—V—F
DY 7T — RLERDEX ¥ LM OHIEHEE DIES DBIfR
WZDOWT, 4.2 fiTX SIFMBIIEITS.

F 7z, (BHEERBICBWT ENRERHEE T E 726 (THERY
WM — I TRV AL YF A RY) 1k, F—7—
FHIZ M EEOBR 2 RIBERIEENT VDS Z 2 HE W
s R sz, ZhooflicBL T, F—v—Fo—
HMEREEHLTEZNRERE R EX58bD0%L, F
PR Rl chrr Rons., Z0L5k, *—
U — FHIZIERHEGENR G EN 2B LTS, 43 HiTX
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SICREM7Z2 74T 21T 5

4.2 TFEFE: F—T7—RFOHYITI7—RFHEKCHED
paLiil

LM IZ7 ¥ 7L — bHD [MASK] k=2 VIZiEWVHEE
top-b Z Ml X, ZO top-5 FCIEMHFFEEZ—DOTDHT
HWTEZZY V) OREE, ¥—V—FOHTT— F5E|
BELITRLI-bDONERS 5™,

£ 8 &b, top-5 FCIEMRHGEL THITE 70 &0 THE
RERTAZ Y, BHEEBILENEODEBICBEVTD
EfFR (%) P—ELDEWZ LPHARNLS. ZOER
L6 DFERERS LADE S, HAGE BERT XIEfEY
RBHEEETFHIT A Z 2L TWE 500, EWIE
MTHAFTAZEDRTETVARY, EWSZIThk3.
EBoplERTAZ L, Y77 — R K3EEBBI 8 U LEox
> MY OHNZIX, tEFED WordNet T MU 2 ZDEEH
FEARL7- & 9%, HAGBOHGELY MY 2 LTHRERR
BIAEER &tz (T — 7 44> T /B #4072/
B &Y. £, 379 — RPEED 2 TFHNCKK
L7-HEEE, A > THEELWE (e TTFEE )
R, EORE - ZROFENCE2dD (TED /#4HT)
T/ 51F) 72Y) HELRLNT. EDRAPEI DR
X, FATIHR TIRON TO 2 HGEDH D (corruption) 12
FENDBDrEZLNS., ZD8, IhsOFNIANRHE
L7z W ENFEORIRBHEEIC X, FFETIZM Y ITHY 35
EORBOMENBEELTLE->TWVWEEEZLNS.
/e, RERE o7y MY OFIZI, LM O FEE
By MHIZA > TORVIHERZ HEEFICEATVS Z
YI2koT, =24 XBCHAEE ([UNK]) b—2 212
BoTLE->TWAHISERAZI SN/, FRREERE
ty MIBWT, DEIBRICKRIGEE N —27 VBB T 5
b UK 198/7, 472 FFE L7z (Mhilgy LT, HAREEHE
v bTIE 23/20,151 1, HEEIIESHE L v b T B RHMGE
F—2 v OHREI 0 R 7o T W ).

T ARSEERE» OB 1 @ 138 fFfOZ P Y DS B, F—U—F
MIFERIZ “lUNK]” IZHR->TW3 DR & 1T HICk3. 2
DOEE, EMENE 1/17 &Y, EMRIZ5.9%r %5, £/29
BHIE D EE1 @ 97T HFD 5B, FAROHIERL & 2 fFicik
3. ZoBE, EfENX 0/2 TIEMEZX 0% k2. SWEZ
2y, e BHEEETF—V—F2ER 1 o> by oIz,
“UNK]” 2F—7—FE LTW2DIbH0b 5 FEME T
TETLESTWAHN 245 0H 3, LW LT3,
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xR 8 HHELy T, FRIXNI top-5 H—DOTHIEMHIEL —H L7z LEEZY MV D

B () BIUEHIE (%)

SEE 10k 9 8 7 6 5 4 3 2 1
A # - - - - 1/5  15/29  99/345 729/2,312  3,525/11,545 1,149/5915
% - - - - 20.0 51.7 28.7 31.5 30.5 19.4
RS # - - /1 1/2 10/33 40/126 182/569  757/2228 1308,/4431 2/97
% - - 100.0 50.0 30.3 31.7 32.0 34.0 29.5 2.1
B # 0/3 1/3 2/3 2/11 17/78 69/272 253/984  782/2729 893/3251 3/138
% 0.0 333 66.7 182 21.8 25.4 25.7 28.7 27.5 2.2
K9 @HEXF—V-—F2EO LML FVITHT 5 RR DT,
0 02 025 0333 05 1

B

F—v— FRIEMRHEENEGENE (2D 16.3%)
F—7U— FICIEREGEES S TRV (2D 83.7%)

72.6 2.0 2.9 3.5 5.6 13.3
14.3 2.7 3.4 51 145 60.1
83.7 1.9 2.8 3.2 4.0 4.4

NSRS, SEAWEEERARIHEER T — Xt v
b OREEEIE, WordNet & W5 Ho@ @ » 5 BHEEZ > b
21852 TREIEMTY H 2 BRER K4 TOERIT]
RETWEH2DDD, FEDSFETDEENERAERDOHEE
PHMNYE LB, ZOHEZY MY OZYEEREIET 24
BhH D ZeBHLPICE 72, FRCHARGEIZBWTIE,
EDRBREHOTEN, FHRATORAGEDHEZ %
ERTIREND B Zhbh oz,

4.3 FEFHME : F—T7—FHPICERBRBEIL - TFER
WIYMUICEITZHERE

SHHAETOERIIBOWTHALLZ Y NV DS B,
EfRHEEENRF — T — FNIZEENTVWE Y Y (THH
HUERIEAN S — by YD) X, SSEE - PEE - REEICB
WTZNZN 3,276 1, 1,658 1, 1,493 (&> + Y
D 16.3%, 22.1%, 20.0%) Ao/, Zok5kKzv b
Nh—2o0% 7y b2 LTRERD MRR IZFAEFR
0.704,0.764,0.736 £ 72 D, IEEMNRF—U — FHIZEENT
VBRI BWTIEEZEIC TR S 0T WEHAP R S50
7z, WY LT, EERF—U—-FRIZEFh TRV Y
b VBT S MRR #1241 0.085,0.077,0.066 £ 72D,
F—vU— FRIZEMEERE TN TOWRWES, HARGE
BERT [$BEZICHERICKRENS 5 Z & & Z ORUED & FiAH
naz.

Fie, BHEEOSETY FVIIXT SRR OAGMAEHRI
WWRT. RRIEEY 7y 2K TEEEI2RTOMETH
b, HFX¥ M VBT BIERL rank(z) OHETH 2. 5]
DEERTIX, BERT IZ top-5 2 Pl XETW3 7%, RRD
fEi {0.0,0.2,0.25,0.333...,0.5,1.0} @ 6 FHEICR 5N 5.
722, BEHPET T L— DI BENL—DTD
top-1 ICIEfRHFER FHITE TS 1.0, EOTF > L —
MZBOWTHIEMRHEELZFRUTERDLoZLEHIX 0.0 &
R5.
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£IDS, EEXRF—v—FhIZEENZ T MV ICH
LTiE, FHIDBE LTV LRI top-1 ICHIITETWS
fERbEW 6FEDTY MY Ttop-1 ICHITENWS) &
EWFARNG. RO, EhF—v— FHIZEEhR
WY MUIZBELTE, BLZSEREEDOZY MY MNIEMR
HEZ OB PR TETVRVWI L BFHAINS. b
DT s, BIRDOHAEE BERT OERANMEE CIEMRT
ETVW3HDIE, F—7— FO—EE2KREH T TIER
LR AR Y o3 b 00% <, HAZE BERT 23
AR B TABRICE T 2 H@BEE X 5N TV B 0IEE
MTIERY, EWH Zehnbhrolz.

5. 9t WHEEEICDOWT

£ 1012, HAFETONFEHEICTB I 2EROHZR
3. RI0IWTR L@ D, NEFEHEE 2B %2 HAGE BERT
DOMRRIFIEFICTEL,, EBROTFHHRERTASZ Y, 2
Z3% [MASK] F =727 YO FHICENTU DR —XFR
TR 72 ¥ OEREFFOHGER EAHBL, 2z
OV FPVIRBVWTHFELDREELZTFHTETOLARL
xR s, ZoBGE, T8 2 ThH) RYEfE
PONEFENHHATH 2HFEICBE L THRMICR SN TE
D, Dl v HBIRD AAGE BERT 1%, 73D RONHE
BHEICBOLTEEDIBEEL TOWARWZ e B L 7.

6. ot BAEICDOWVWT

£ 1112, HAETORMGEHE BT 2 EEOHZ R
T, 2HiITHIBRNMED, SEDEBRICBVTIIEITRERED
MEZER L, FMFEDEM% Ssynset £ TIK > TWV5.
ZDlH, R Ty s offlo k52, HARGE BERT
HENEEE UCHEYIZRHEE (R TAr o) &Y) 27
HTETVRICH b 5T, EFMERICZEDHEEENRN
720, EfErHEInizy, LA FMEIhTL
PRANS NIV =AY g
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R 10 HAFEONFREHTEICB I 2EEDHI. top-5 nearest neighbor %, Twye, & [MASK]
I DBIRICH B o) Twiey, DRI [MASK] TH 2.1 27> FL— b2 LTHERAL

RO FRREREZRLTWS.

BroobA & < -, £, B, BEE

MY $HE  WordNet 1 & 2 IEf# top-5 nearest neighbor

5 = 7, Mk [, O, L, B, A], [Kxf. BH, ¥, BR, K

+H = Lo,k EM, EFE [k, L, O, A##B], KN, BH, E H, #)

BTk = i [v~, &, F#t, 7, &FE], [kxf, |/, ¥ R, FH
[

v, T, U, &, ), KA, B, M, AU, oh

F 11 HAGEORNMEHEICH T 2 EBEDH. top-5 nearest neighbor &, Mwge,) &
MASK]Jod 27> 7L — b2 UCHA L0 FHREREZRT. £/, WordNet I
XBEMDI B, [| LN TV AHIEIXFU synset ICETRAHLETHZ 2%

Y.
2] $E  WordNet 12 & % IEf# top-5 nearest neighbor
4 & [Fuy ], [Fr—, ., [Tovy, V=, ] vz, @k ALy, H, F—
R = e, [7+v 2R, I, FFG), (Y7, AAH I, R MW, K, N, xa, vBF
tryFUY L K [, 1, L, I/, cc, [UNK]] Vy b, £VF, £V F A=, ¥R L4,
)

72720, TRy oficBELTiE, ) o Moy, Yy
DHFENHHTETWVWBEHDD, WordNet DERE_EATFEH
M xRl ThadZeickh, FNEEsynset & HDIZ
FR L7722 LT, EEHIETERVATREED H
5. Fie, T2y F Uy b OBRCELTIE, TV vty
WZHE T % synset BIERE L GEIENRTWS 50D, EfE
REREOHFIZ Ty ML) ZOHDH7L, Vy PN
TNTVEDRIEREHETETVRY. 20 X351, H
PIFBICBI L Tl Z DIEMBERM L R 2R IE VW e b H B
7297, WordNet 25655645 ) OEDHEYI L W5
TERWHIDNZ L, SEOERERIERD & REN R iGHE H
TORRETHL. SHROEME LT, SEERICHEHL
72y NUBHEYINE SR U R =2 TR
WAFTT74NEY T TEREDHEHEZEZTNS.

7. B

7.1 TFL—brERVWEHEHEICDOWT
2ENCBWTHANAZED, 7 7L — M & 2 HEHEE
IR ZDSEICBOTHEYNIHET LW 28 b 57
DDT Y IL— b EERTIDENDHD, 7T —H
ZUH YD RN 2 I121EF D SFEICOWTDOREEES
LALVDAGEDS RIS, £, 7V 7L — b EREER
BEPHULLKEBRLIZLZAT, 207 7L — AT L
b LM I ENGBR YO HWNOHFEEZ X823 X 5 2@
R THLERLRV. L, BRASETEI AT
TL— 1t OIEDHFRIC X ZBHABERBROBRETH
5. ZOEIBRANFEREINLT VT — 1 OBEELHE
RS 272012, FiETICHW3 T 7L — EEE LM
KXo TFHIEREES, LWV WL OhBEATY
%8, [9. L»L, ZheoFkRick-THEsNET VS
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L— MEIABDPHBTZ 2 L5 0RVNER-TESLT,
fRFREDSENE WS NS H 2. T2 L — b EHWER
HDHERIT & 2 HFHE DEIFITOWTIE, WELIHKR
OB Y, X YR LM OHERHEEFERICOWTD
Gl & E IR HT T DERD 5.

7.2 WordNet IC& 35DV T

R, HAFEMO 7 — X IELEHTIYT L2, R
T4 NRY) VTR EDIEIIIT o Ttz 4 Hix6
TRLEEIE, /4Ry V) EBEREDT—XL
oTW3, SEIOERTIE, HNizE (BXOFENME) O
EfRy U CHEEREBRT 2 LOGEOAEZRALTWS A, B
RT3 ENFETH A E» & B CHEKN T2l
(TR) oLbfFEe LT T4 XBEY) %) 2355, L
L, WordNet DK% M - TR FEED R TEFAT 2
v, BRRERFEMAETRTLEY, FERNICIERT —
R LTOENEBLTLED EWHHEENDHE. 26D
Zeh s, BURTEEHBOTIET, HURFEEIVBIRAIR
TRty bEBLIZOEBELVWEEZOND., Lizdo
T, 5HBOAHE LT, 77U RY =YL o TAM
DHETHZY M T = 2FBENIEGRT -2y b2
THIDRETFTONS.

F72, b %D WordNet HIAD B - HiRia 2 + DR
BEIZTW372%, WordNet @ & 5 RiEmEIRE K%
LM TERT 2 e WO i RikAabiTbhtns [10]. Z
DR TIFEROFEE (10 538 TOEBRITOh TV
2, HARFEIZESEATOWARY., ZORAEHAETITH>O
L EBOFEHD—DO L LTEZTWAS.
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8. HHDOHIC

LM DFEENBIMRMEHEEICOWT, BITHERICBWT
PEETITON B HARGEICE X THREZITV, JefThf
FTRINTVAHEAPEFE L SBREORE S BRSH
FETHLRONZDONEIDERIEL. HEELLT, [
FRDEBRFEICB W THAZE BERT OHIFEHE 1T o 72
DD, HAFE BERT TIXETHSE TN SN TV SHE
WX BBEOEMIHT, 2 OEENBEFRE XU
COREEICBWTHHRGEIZE DWREICE I oz, 2D
FERIZ, HFEO A L 3BT LM OXIEIMEE OMREICD
WSRO 2 DIXREITH B, WS EREPEMIT 2 —
DD L 2 5.

X512, HARBTOWERRICBWT, ik —%
WaiTw», EfERfE R 282X —v— Mgz v
b VBV TIE, SHEICEFRR S EEICHEREIELRD,
FAHCEERWT Y P VIZBWTIIHREN KL 25 2 s
otz Fiz, FREHEEEICBWTITE D R - £
i, RHGE =27 v OoHBLc L DHEEDL & D RHEiciz -
TWAAREMED B 2 Z 2 BHIHL 7.

SRl OFEERTIIFERNBEGRAEEEICHWS Y b &
SEEHFTRELTWAZIZED, F—RD /4 V—X
WOWTDFERMNPEL B, LEdoT, 5%DAHE LT
&, 799 RY—» 7T HARGED RN BRI E F
DF—RERMBIZTZ I, T, 7D X 2 HH
HEE L WS HIEROZ YT OWTHREE LA S, 5§
FrEBRD LM OME S % X S ICFEMCEED 720,

BITE  ARWFZTIX JSPS BHFE JP20J21694 DB % 21
72bDTY.
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