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ZENDHICED < FMAEDERE

HI B R 22 BE O ki B2

BLE | MR RS 2 LT ARER L ORI EM T 2 Z L IZEETH 20, EMHBFOML
FIC K DMLY, ARZOMBEMEEATFICE > TEET 2 Z L IERETH 2. R TEZ
DT H2EMAZED B TARBRICER T 2. 2T THHED LA FABGRE2HE T 2R IZHEDH
EICES S HEZRUDHE LTELATORTWES, KR TIE, H2%MAENFEHIN /XD
DIEHR D RN OAEGHGREIENT 2 212X 5T, 2 DO HEMO L EE ThEEEGRoA RS X
LZOHAMEDHMNFEZEEIRRT 2. ZDFIETIE WordNet D & 5 e KB F RGO a2 — 2% H
WFIZ, MRS S — X2 X D HEEDITZ B, Scopus DFIBEIR Y JST RIERMTHEES Y — 5 2%
FW=MEE T, BEEOIERIC IR, M HFED BN T BEGRE BRE TR 2 Z e BSARETH B 2 D

FRME SNz,

1. Fi#R

1.1 HAEER

2R S D BB AE & TR BE R L T8 b [1],
ZRUSHE - TEMAREORE b SIS L Tw 5 [2). %
i FREIC TR X N 2 BES DI AL - T2EM B O H P IX
HED [3], HAFIZESTBEOEMEE TS & RFOEmN
ZBS ZEAWEEICZ > TWS. —T, 5IHEDOZ VR
SAEZ D TRV HAR TEWEBEEZ R o TW 2 A
WZHbh, BEEIICKRERA V%7 b DD BRI
DHOHGRPRETH S 4. Lieh-T, MEHIHHD
HPSHICBE L CORMOEMEBVLODS, ME T A5
RNV OHED H2EEEMR L TELDELDD. Z0
T DT MR 2 BT 20BN DH 5.

HiFED BT TARAROHEE X 2 71X HAS BB O 2%
THWHZEATONTE D, 2 BEERO A TGk A Kz
A5 2 Detection X A2 ¥ 2 HZED FN THAIEERICH B
L Z MR AT % Directionality 2 22 [5] £ LT
—ALXNTED, TETIEEEDOTESZLIERSA
TW3 [6][7]. TOHDFMIXDIFE AL, — iR HEE
G BT BIfRE EFR L 7z WordNet[8] Fx b 12
LTH¥EEBIH->TWS. LiL, ¥HiHEOSEZS
Wo /oY = ARV R EMEOEOCHENZ VD
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HHTZ 2BFFEEIRONTL 5. %7, HLWVHEED
RuceHEFNTL 2 eh o MR EAL AR DHE
TEF—RAY 72 HRED _EAL TR BIfROHEE IR K D EE L W
RRAZ o TWV5.,

ZD &S RN HIRED AL T AIBROHEE I BV T
Y —Z ZEOEREBHE Y LR WERTI7ZR LB faisosiE
AIRETH 553, BEFETIE [9)[10][11] TIIREEAMK < KEEM
LoRMHD 5. BHFFEEEANNIEEMOXENT
DILERIR & Z OB HFE DM AHEIA DN & b WwEBfk
ZHHILTE 2. LoL, MiXDT7ALZ7 bewoi
BRI AFARER T — 2 2E 2756, 2 BB ETH
FODHZHETBNTH, BT L IET 2 HELDH D &
BRSZW. 2612, FAUEEHIRY 2HETD, RVl
FTHEHRESNL DD INWHETHEA N2 DR EDE
WIEKREW. Lo T, 2 HFEOWUEBREE 2 258,
ZD &5 RO RAT 5 EH D 573, EAIT
{2 BIFRDHEE 1T B\ T A2 701 2 B 8 L HARERD o BE (R
ZHET 2 FIRERRES N T IR o 12,

AHFZE TR HRE D 2RI 04 2 2 O HEES BT %
A DRI A e LTReD, Z Dz B EHRY: T
bz Tk [12]13] ZICH L TERILL, BB
DHEEZITS . WX DML, wXEO5IHA% Y b
V=7 ORBFE 14 k> THZZ e TES. DI
YICEY, HEEOMHPHORS - kS 2ERLT S L
BT, EOIHEENZNGETH 2 HAEM O DM DL S
RUEEGRERD S LD AREL 5. AFFETIX IST #
TS Y — Z KT & o T R FABIfRDE R S M- BLEE
R7 2 AW TREFMIEERZ 1TV, BFFERe Rl Oa
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WS RS A R L 7.
2. FEBEHRTE

2.1 BFE0LUTUERHEEDOEIFD T 7O—F

HEEM O LA FABROHE XL S oI TV S
T—THhh, K&EL, REZ—UR—Z2AD7Ia—F 4
ARN=2AD7 Ta—FHBFEL TS [7).

2.1.1 NE—IR—=Z2O77O0—F

RE=YR=Z2D7 78 —F1 1992 FIZ Hearst I & o
TERONCIREINLFIETH D, SGENMEED & BEED
ETRREHE ST 2 HIETH S [15]. HlzE, X such as
X1, X2, ..., Xn £V ) X I BRNEIZBWVWT X1, X2, ..., Xn
WBXDTNBTHEEERTIILHTES. ZDLSIT
NEDRED X — > 7 & BRI O BT TR Z HEE 3
BZOPNRE = R—=A7 T —FTH?3. ZDLDRE
LORZ=VEHOPUDERLIZBDEHFHTZIZ LD
ATREZE 23, BHEINAREE I X o TEM R X — 2 2 ROlT
52 bARETH B [16][17]. TOFEOMESE, FL
WEMIZAAR =ML ENT=XERBTICT X - T 2 DOHGEN
FEENTVWARERD D, BETERWT — AN FHE
LTLES 2 THD. HETIE, KRB Lo — 22
52 ZeWAICRo T2 s, T0 kS REEE R
RTBZEDTEDZNHR—RADT7 TR —FPERE 2>
TETW3,

2.1.2 9HER—-Z2O7FO—F

THR=ZADT 71— FIFHFEHIMEH E N5 SURD 911
DOFHAZIZ % Z ¥ THEED BT TR E HEE 3 2 51k
TH%. ZOHETE, BEARMCOMEUER (18] & 71h
— &M (9] £ WS 2 DD EMERIVEBID IR IC72 5 T
W3,

AMUERE X, B2 2 BEEH LA FABRICH %72
51X, FAEEEX T EEOM R EZ ZATV S L WK
MTHd. Thzeid 2HEOBRTER S, fIRII,
D) L WO HEEE T2 R B tvwo L HEE e il
LTV WS RilE, 2o NiETHZ (81 diFo
TWVWREWVWS 2 Thb. DX REEOUEEFRER
22T, BRI TMEGREHMTEZEERZONS.

— /T, DM X BRI AREIC R T &
DIES AT B0 HETHS. B, T8 v
SHFEIX EZ ], k) o HErHELP T VY
BEzohdh, Ui TES) eHRLeTV, [Tk
LEELICVWEWS I THDE. IS &I
WYARTHIRT 2 HEED AR & D ENMFES LWL Hlis 3
TEYMTES.

2.2 DHR—ADOT TO—FDEM

BIEDO DA ERRIRSCE S E, FICUL T 3207
I —FIZ & o T ENM FREROHENTHORTWS.
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o HfifiZe L2EE ¢ HAFED ISR D DR & #E b
o Hid D EE  MEEO R E - - ZHDH

o VD DY  HEEOWMERB % LAEE ThaE % H

ELRTWE ST LA

2.2.1 G LEE

Bl U EEAR N A ERER I B S EE D W AR
AR EMEL S 5 Z & T 2 HEED LA FBIRE NS 5 75
ETH5. UTTED 22 00HEE wy, we, D LA THIE
FREHET 2D T 5. DAEMKRNERD ORI
RENTFIEL LT Weeds[9] 235 5. Z OIEFITILE L
TV B HEBEOMHAEEHEE b L IO EEKHICBIT 35
OEGEMRERBLIEETH . HFEw, ORT ML
0 = (Wi, ..., W) ERBEIN, TORT b VIGIHEEMA
EATANCED  IEO M EIEHE (PPMI) 17510 wy 125%4
FT2fTORZ ML THS. PPMIITHIEHGEw & w kD
HiEE c r LTUT o TtREN 3.

PMI(w,c) = log, 7;:5;}]’;?0) (1)
PPMI(w,c) - 0 (PMI(w,c) <0) @)
PMI(w,c) (PMI(w,c)>0)

P(w,c): Bifh w ¥ ¢ ST 2 iR
P(w): Hi5k w O HBHER
P(c): Hi5h c O HBUER

Z D PPMIATAIDRY S VDB wy, ..., win ZHWT
WeedsP ¥ WeedsR I3 3 TEH X 3.

YieF(w wo) Wi

WeedsP (w17w2) — %
i€ F (wy) Wi (3)

i€ F (wq)NF(wy) W2i

WeedsR (wy,ws) =

i€ F(wq) W2i

F(w) i3 @ @0 TRABRVERDIESDESZRL TN

5. LEdoT, Bz,
ZiEF(wl)ﬂF(wz) wi; W wp & wy DIHBOILEFE ¥ BIFE w,
D PPMI OMZERLTWS. ZZT w A FAEE, ws
B ENGETH o 72355, WeedsP 13 1 IEWEEELD,
WeedsR 120205 1 OfiCiE2 22 ick%. 22T, E
AL B OB T2 HIE T 2 BXITIE WeedsP OfES L < 1d
WeedsP —WeedsR DBIMEZHEZ TWA0%2HEYr T30
DFERE Weeds TH 5.

Weeds 12IZW L D DIREFRENERINTWE D Z
DHTH KM Clarke[10] & invCL[11] ZFENT 5.
Clarke (X1F & A ¥ Weeds 528 & [AIBRDIEETH D, invCL
13 Z @ Clarke # AW THMEE KRG Z T TAEED
BUSURE PR O 72 XRICEB T 2 EAGEO D DRI b EE L
7-4EHETH 5. Clarke DEFRNZ I 4 12 invCL DEFRI
5 IRT.

2 w o) MIN(W14,w2;)

ClarkeP (w1, wy) = =EF0 ws) s was
Z’i,eF(wl) 1'1111, (4)

Die P (wy)NF (wg) Min(W14,w2i)

i€ F (wq) W2i

ClarkeR(wy,ws)
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invCL (wy, ws)
= \/C’larkeP (w1, w2) (1 — ClarkeR (w1, ws))

()

Clarke  Weeds & [ U & 5 IZBMEZFRE LT LETFREGRD
BHHEEZHETE, ClarkeP DfEd L L 1k ClarkeP—ClarkeR
PEEZEZ TV 2reRMEY 35, invCL X, fE2I 11
IE Y wy DY TAIEE, wo 23 EAIEE Y WS BEfRDIH % & ¥
Wrcxs.

2.2.2 HEHOEE

COTFIETIE, 2 O0DHEDORTZ MARBIIHLTESR
B3, 200X MLVEFEET 572 8 DI EIT - THERK
LR ED S, 2 HEEN LA THEGREZR 22 E S 00
THESERITS. BT ATY X L2E, SVMRr YR
T4 v ZEEREDPHOSNATWS [19]. T OFHEIEIHEA
2 LB OGEICHARTHEEN S WA, —/T 2 HFEDRM
HREEFHLTWEDTIERL, EMAUFEICR DT VHEE
ZHBRLTORREITHS VS MEE ST
% [20]. ZOREAOXEY LT, #Hbifik LA Cibh
LM DEHWREE & & 2 725 E (Weeds < invCL 72
) ZHWTEET 2 HEMRRSATED, ZHuTdh 2
HFEOMBRIEDOEE L RETE 5 Z L A/REINTWVS [21).
2.2.3 FHEMHDOFE

LMD D 22 TlE word2vec 72 ¥ THEED 7 HERE %
EET AT Y — T R TERI N HEER ORI
TRHENT —X%EAT 22Tk LM MBERDHIE
LR TWORERR A ST 2 TEMMER I TV 3 [22].
7, THRHATERT IR Y -7 R EHREANT
¥EFT2Z20TIERL, Ho5rUHHE XN word2vee X
Fasttext D X7 MR Z > Y — 5 2D ERZ - THINL
T35 TEM MR RM LSRR EZER T 55
EHREZIh T3 [6].

2.3 Ry bI—ORBEEH

AREITIE, LA TABEREZHE L WHEEL BT T
ZRIERY MVEMICHE T 272DV y v U —2
RIFE COWTOMER A F 5. 5y bV —
TRV =T ¥ty NT—=2REDIy U — 7 BENY
WO 272012, YOX31 L Try b —2 K%
AP ERLRD. 2L DG, *v bI—=JDTy
PIWEHLEBETY SV, ZhE — FED
BEEGROAZIEZ TV, 20 kS REHMARIETIE,
2w N7 =7 ORI ERHER Y, KD EMTHE
RDA v vV —I7EEEREZ B2 ETERV. Z TR
RINZDOH, 3y VU —IREEETHD, ZHICED
Ty 7 —=270 bR Y—fER ) — K ORI OER
PHRBLEZEERY DY 2D — FEXRZ FVZERNIC
HHAHLIY VT —IHEEEEZ B 2 L HAAREIC IR o Tz
v b= RBEE UTRARFEMREEINTED,
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BEEDMDAATFIER 7' 7125 L7z DeepWalk[23], [
W7z 7 — FOEE $FE L7z LINE24], ¥ HKFOH >~
TV ¥ I HEN LR S N7z node2vec|25] 72 EDHRESINT
W3, o HWTHELNLTEERRIE, — ook
V7 FHIECHWSNSE Z e THERENRENTED,
Fov MU= 7 RBFEEC L DL N ZEHN SR (R
BEHOERE) 32 oA I e RREINDS. 2
ZT, REFZETIE, *v b= RE¥E I >THROLA
T TBERB OB MICEE T 5 2 2T, EROILIEE
12 & B HEEITHEA TS T R O AL TR (R 7% HE
ETELZDTIERVIEEZ .

2.4 DHOLLEDDEENFE

RS AICER T 212H72 T, RFFETIEASCHIFE
PN LEOPHETEICHWS NS 2 TITD T o
FEEICH L2729, ARECIXHIERN 2 2N BT 2 08T
FRIZOWTEL DD, NODHAED XS 2 RITH A
B 20MDIED D ZERT 2 WO AL R E S AT
DEHERZICTEH L EERERBHTH 2 [26]. HEHERZE
M x g e y AR oBEERZEZ VT, 2moik
LORERRMUIAEMERD, KA 2ERILT 5 HIET
H3. Fi, x@AMAE yEIAFOTEE R LEDEHE
DR TH M X > TH MDD EDER
b3 Ze2REINTVWS 27, LoL, ZThHDFik
BROEDFEBTRNGEDHIEICBWTHENIEL 2 2
L5 ROBICHEA SNZVBAMBRE R R S 7 [12].
AR TIEZOBABRELZX—R 2 L TEME LDILND &
ERhd 5.

N 1B A H Rk

HUABRE = N 2 & ¥ — - B8 U THOM T 5550 O VM B ©)

7z, 2O0DTMBEFELRE, 2 000 MBEWVICE
ELTWED0, EWZHITH > TWEDh, 2055
THRVOrZHGIT 2HEL LT 7 THBENSHAE
BRI BRERREE [13] MDA TV S, HlZIXRD 751 & 3
HERDDIEL L TWR e VWao e Z e 20 TE 3. K
2T, FHOUEEGRE IS 2B 2 OFHEICEM
Z157.

1 Ng ny
b= Ng + Ny <Z it ;dbl) (7)

i=1

doi: 7 A DR i D5, 21 B O DIV FE TOHRE
dpi: P B DL 0 5, 71 A DR DTV E TORRRE

TS OB BT 2 FEERIE/NFENE O H ST E € 7
L [28] RARYYR D FEEH L D 3 D> B (RGO JF KRR
DT [29], LIRDOFAE LT WML E TS 2 247 [30]
RYIGHEAZIATWS.
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3. ’EFE
3.1 FERT—4

ARFSC T Elsevier 5 H 3 % Scopus 2> St L72F
SR = F W72, Scopus 1B FEHE A SCHRE o i Kk
DR - BT — ZR— 2 TH 3. #HXD Embedding
IZBWTIE, 1970 4F 1 A2 5 2020 4F 12 A £ TICHRX
N7 73,103,156 o7 —XEHAL, HEEOEHEICE
WTIHEBEREOMEL S 2RD 55 7 v X L2y 7Y
Y7 U7z 100 iF O 2 W TERZIT - 7.

BAZED N BAFRHEE ORE EERTHifiic B8\ ) Tk JST Rl
FiffiHEES Y — 5 22 W=, JST RIEERHGES Y — 5
2%, ENIHERFEE AR ERAAREEER (JST) 2k -
TR X N BPEEAN RS E T H % [31]. IST BIEHIN
REE> Y — 7 2%, REEMes B oEMAGEZIER L T
B, FARBEFRCEE OB G, FBEERMGRE Vo 2E
WMHOEBEHIN TV S, RIFFUIZEMNHREO RS E MG % T2
T30S HAH 3720, FHCRERMHREICRHME L 72
T—AR=ZATH 5 JST BHEFEMAFES Y — 7 A 26
L7.

JST RIZERTHEES v — 5 R121F, £ 97,261 7 DH
DN THNE@RBEREINTEY, Y5 o0 EMiEr%E
TR 2R Z 27 DF—&Ey e LT, BT
MBERDORT7 DT =2 D AMEE T VY R ACEBE LT —
XEFMALEZ. o7 =205 BRGFOHFED 100 /7
By IVl T—&c2mM EEERTVS
R7ZIOHIT 430,786 FORT7 B I NIz, 2D
I3B TR ENLZ 588 thEEE T —& b L IEH
ffiZe LA OO MEFAEHOMIHAT—&% 2 L, o
30271 F DT — R EMEEEMGET 2 72DDT A T =&
L7 &7, BREEHNEA 2707 —%€y b LT, Lk
fIRE- TOLFEDRT 97,261 1, THiFE- LAFEDRT 97,261
f, BN ARG R0 5 ¥ & LSRRI - HEED
R7 91250 b 672 52 201,72 hDRTDF— Xt v
FEER LY. ZOF—&Xty MIBWTIEElE 723 Dl
LAEE-THEEDRT 97,261 FTH 5. HAEHBIOGEE
LRRRIZ, R7 2722 2 DOHGENINRT — X 2 [[]L
LS5 175,220 FO 7 — 2 2T 5. 4 175,220 {F
DT —=ZDIH 7Y RLITE LI 3492 ¥ 57— &
B L < b7 U2EE OB o BIEFAEE A OBGEEH 7 — & &
L, BOD 171,728 DT — X ZfEEEMEET 272D T
A TF—=&E L.

3.2 REEFOELH

AWFFETIE, 2 ETHENLSMERGRBRZ 2 DDE
BEHWTHRA S, — 233 MDA D TH 5 nfi— ikt
ZRA D ILHMAEETD 2, 2 0D MMBFEL R, 2
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ﬂ%h@‘ﬁ@fﬁb@ﬁ%é%%gk?é T, ki

FEIX TOLBICHANTIELS 2T 2 2 WO R EIE A S Z
%E%t?é@@ffﬁh@f@é D DI NHEE
Rt % HE 2 2 HEMERHERE TH 2. MHAEHERX 2 20
DAABFIE LR, RADSAD SRS 5 —HDO0Mh %
TOWEEE ERILT 22T, 2 000MBEEERICH
ZhEWRZZ e EHMNMER L IBETH 5.

F DI Scopus D 1970 F-H 5 2020 F T TO LR
DAY U =IO RRKEERTICEENI ML
SIHBGREMHL, EAELOERNZ S 7 L TLINE I
Ko THEMILD 128 RITLDNY MLREIZESR U, T
WBWTIEEHEILD 72 Graphvite[32] £W5 74 751
’Zv’ﬁﬁb\f:

6ht%mi@‘%ﬁﬁ%%mfk$hﬁ®ﬁm%ﬁ
9. ITIE, BB 2HFEORT wy, w, DHEE T2
é%%xé.i?,moﬁ##/7v/77 5w,
we BXA FAB LT TR 57 MIEDIRXE 2
3. R, FOEXEED LINE 12 & 2 90BEERZ b
T3, ZOK, WXEIZVEETEICRBN»D S 2 8

5, B 100 AL EDOEEE, 7 X L1100 #iXE
HHL, 20100 KOFLDRZ bLEME > THREDGHE
2f1o7=.

1 DHOIEIET H 2 JAHEIEFEEUZ, wy W3 2 LHIERS
% By, wo W0S 2 [RHiIMEREE B, £ LTRAE, 9T
Hibs5..

Yier, Ljer, 116 =11
ZiGR ZjeR e —ejll
Yiep, 2jep, |16 — €511
> icR ZjeR e —ejll
Py wy BT

Py: wy B BT

R: &6 P R Z > & 2023 U 2zimsCit
€ HiDR7 bL

X fig: E \ZAHEMHEEED A X =2 RLEKTH D, w,
M TAIEET wy D ENZEDGE, EAFEODHDOTNKE
{721E3 DD, El1<E2r2k5.

E, = (8)

Ey = 9)

) oW, EELEIHE
1 Ow, EELHMEH

1 JREMEEO A X —

2 DHODIEET H 2 HEIREHERE, w 23 TmschtD
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BRI LT we 2 BB OROMEAEZHEL, 20
BRI L7 D, wy, we BANEZT, wy ZETH
XHOBERIIHN LT w 2B ORI RZHL,
ZOHHE T Lb D TN ENETHET .

MDyy =) dy (10)
1€P;

MDy = dy; (11)
i€ P

P wy BTG

Py: wo & B TESCHE

e1i: P DFiX D IR

€3;: Py DFEiSL DR

dij: Py DFRXDRY LD S5 el; b
D)EL:

dyi: Py DEFRXDNRT MILD S5 e3; iDL

D R

WARZ MLET
TWARZ FILET
2 IHHEFEREHER Y wi, wo WEALZBDA X =

TH3. DHEENRHICE B L w OOHIF we DI
EENBD, MDoy 5 MDio IZHRKEL 123,

T~

@ "‘Of

O < MD12

®
2 MHEHHEREO A X —

M EoEiz &Y, FEtEdD 2 W IEBI R ZHHI L 70
2 HEREDRTIIN LT By, By, MDya, MDyy @ 4O0fH
DEHEENS.

3.3 HEBUER

2 B CTHIIA L 7= EFEITHE 5 T WeedsP, WeedsR, ClarkeP,
ClarkeR, invCL ZZHZnEH L. BAHRRFIEIZIL
TOM@DTHS. 100 FFEOFMLY > TV 7 F—RDA
AMNVET TR 7 b RFEL, INCFIRERL=DB,
METERSEUH S 4 75V TH 5 NLTK IR by 7
V— PR LTERIN TV L HEZRWEZITS. F—
FSCICHBI T 2HEEE 1 EITOLELTWR Y ML
T, FHFED PPMIATHIZ/ERR Lz, X, 2@ PPMIAT
HlEd iz, FHENRERZEELEOHRCEMBL, Z
DFIICEZENIHFEBELHLEL T2 LT, 3K, 45,
5 RCHEE SN 2 B ORIEZ KD 7.

BEFIEREICINZ T, SEDX A IZBVWTHET &
ZAbMD, HEZZA LB LR T 7R 27 MZED
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A SRS LRI e LTHIW .

3.4 FHUEEFHEAE

Weeds % invCL &\ o 7z BRI S W BN 72 L2

EIAIN IR L TIRESINLIEETHZ. Ly

L, & O FHOREEL LTHERA LSS, &b D
FECBT2BREEEICHFE T2 epHLITR - T
W37z [21], AL TIEEAETZ LFE e L THREDIRE
T oG E e REEL MR LTr YR T 4 v 7 [HlE
WEoTEEHLEEMD D EEOLED 28D THALZE
1To7-.
3.4.1 HERLEE

BEFeE  EREEI Y b 5 DO K E IR EHE £ -
TEH, EIIGECTHRDRETH 5. RIZ, w; &2 T
i, wy & LAGEE L2HE, 2h2hofiEoE» Y o &
IR ZD0E DD, RRIGEDREHIERIRET v 28
LM X DR NE L, wy ZELER L DIRHIMEAK =
< BREZEDD E2 DR EWHD wy HSTALEET wo A3 LML

FETH B Z#’Jﬁf % % Z 2l 5. REIEEOM B RS
%&ZB@L’CC;’( w; ZETHMLEED S we DFMXFITHT S
B BEFERE D 7708 wo % & TS RED B wy DF ST
T AERBEIREEC RTINS RZEEZONLZ DD
AP BREVIEY wy B TRGETH Y, wy HIEfFETH
T E S, ki, LHIMEE L HAEREEZ SO
VIR UC, LEHEE  HERRHEE B &5 b8
72bDZHHT 5.

Weeds 1& WeedsP 23 1 \ZEWEE 72D, WeedsR 23 0 2»
51 OMOEEES. L7zd->T, WeedsP DIEDK X W
2, 0L, WeedP — WeedR DIEBRRKEWIEY, wy
DITALFET wo 23 LAGEETH 2 AlREMEN S VHIET 2 2 &
MTE2. Clake 1 Weeds DIEE LR L TH D, ClarkeP
Dfd L < W& ClakeP — ClakeR DfEDO K & X2 X - TH|
ETES. invCLIZ 025 1 DEERD, wy 2 FHFED
BE i ClakeP 23K Z (72D, (1-ClakeR) DK EF 72 %
Z 255 invCL DERKEWIEY wy 25 EMGET we 25F
fFEETH2LHMTE 3.

UL, LAEETH B BEHENZ L, THFET
HBFECHEGHENMRNZ RN EZ SN0, w 28
LA E v, ZETRXETE - 725D K Z W
Y, w BLAFERL RN TES.

Bz LEEICBWTE, BT —212& D FEPER
ReL2REZKRD, ZOBEZE>TT AT —XTODF
EZROMEEOLEZ1TS . FHliT 2 BRI 3 24513,
gf, %gf;, gf . %gf;, WeedsP, ClarkeP, invCL, #X
Botk 0 7oTH 5. HMEOHINE 22, 1752, 2 o=
0225 1.5 OFEIFT 0.015 LA TRER ST X — K%K
®, WeedsP, ClarkeP, invCL, XD 0225 1D
#iFT 0.01 A TRER I XA =K ZRKDT=.
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3.4.2 HEMHOFE

Bl D EETIE, BETRLEBICBOWT I X=X
BHOT—Xe LTHio CWRAEH T — &2 25T —
R LTRYRT 4 v ZHEEEZITY, BHEEO F A2 7 2
N =X Mo TEHiiT 2. ZORE, FifEe L THHT
2HAEDLHIILUTO7THEDTHS.

o Ei, E, MDiy, MDy (JRRIER)

o By, B, (1RRIEE)

o MDiy, MDy (ﬁz’;’ﬁ#ﬁ@)

o WeedsP, WeedsR

e ClarkeP, ClakeR

e invCL

o w BELHMXE, w, BELHR
nYR7 4 v ZEEEFHAT5E5ICBVWTIE, w, wy T
TNENEH L 7ERE -7, [RHEIVEFERE » M A IEREE
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DIEDEBRIELUL TVE I h b b, BFOEED
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CCHARBETH D, ICHEPHZIEART 2 Z & b ARET
H5.

BEXH

(1] Bornmann, L. and Mutz, R.: Growth rates of mod-
ern science: A bibliometric analysis based on the num-
ber of publications and cited references, Journal of
the Association for Information Science and Technol-
ogy, Vol. 66, No. 11, pp. 2215-2222 (online), DOL:
https://doi.org/10.1002/asi.23329 (2015).

[2] Milojevié, S.: Quantifying the cognitive extent of sci-
ence, Journal of Informetrics, Vol. 9, No. 4, pp. 962-973
(online), DOI: https://doi.org/10.1016/j.j0i.2015.10.005
(2015).

[3] Wray, K. B.: Rethinking Scientific Specialization, So-
cial Studies of Science, Vol. 35, No. 1, pp. 151-164 (on-
line), DOIL: 10.1177/0306312705045811 (2005). PMID:
15991447.

[4]  Chen, S., Arsenault, C. and Lariviere, V.: Are top-
cited papers more interdisciplinary?, Journal of Infor-
metrics, Vol. 9, No. 4, pp. 1034-1046 (online), DOLI:
https://doi.org/10.1016/j.j0i.2015.09.003 (2015).

[5] Kiela, D., Rimell, L., Vuli¢, I. and Clark, S.: Exploit-
ing Image Generality for Lexical Entailment Detection,
Proceedings of the 53rd Annual Meeting of the Associa-
tion for Computational Linguistics and the 7th Interna-
tional Joint Conference on Natural Language Process-
ing (Volume 2: Short Papers), Beijing, China, Associa-
tion for Computational Linguistics, pp. 119-124 (online),
DOI: 10.3115/v1/P15-2020 (2015).

[6] Vulié, I. and Mrksié, N.: Specialising Word Vectors
for Lexical Entailment, Proceedings of the 2018 Con-
ference of the North American Chapter of the Asso-
ciation for Computational Linguistics: Human Lan-
guage Technologies, Volume 1 (Long Papers), New Or-
leans, Louisiana, Association for Computational Lin-



BIRLIEF R RRE
IPSJ SIG Technical Report

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

20]

guistics, pp. 1134-1145 (online), DOI: 10.18653/v1/N18-
1103 (2018).
Roller, S., Kiela, D. and Nickel, M.: Hearst Pat-
terns Revisited: Automatic Hypernym Detection from
Large Text Corpora, Proceedings of the 56th Annual
Meeting of the Association for Computational Lin-
guistics (Volume 2: Short Papers), Association for
Computational Linguistics, pp. 358-363 (online), DOI:
10.18653/v1/P18-2057 (2018).
Miller, G. A.: WordNet: A Lexical Database for
English, Proceedings of the Workshop on Human
Language Technology, HLT 93, USA, Association
for Computational Linguistics, p. 409 (online), DOL:
10.3115/1075671.1075788 (1993).
Weeds, J., Weir, D. and McCarthy, D.: Characterising
Measures of Lexical Distributional Similarity, COLING
2004: Proceedings of the 20th International Confer-
ence on Computational Linguistics, Geneva, Switzer-
land, COLING, pp. 1015-1021 (online), available from
(https://aclanthology.org/C04-1146) (2004).
Clarke, D.: Context-theoretic semantics for natural lan-
guage: an overview, Proceedings of the workshop on geo-
metrical models of natural language semantics, pp. 112—
119 (2009).
Lenci, A. and Benotto, G.: Identifying Hypernyms in
Distributional Semantic Spaces, SemEval 12, USA, As-
sociation for Computational Linguistics, p. 75-79 (2012).
W BROZEMNDM I T 2B BER 2D
FEEE, ASCHUEE,  Vol. 46, No. 5, pp. 455-473 (1994).
Lee, Y.: A Nearest-Neighbor Spatial-Association Mea-
sure for the Analysis of Firm Interdependence, Environ-
ment and Planning A: Economy and Space, Vol. 11,
No. 2, pp. 169-176 (online), DOI: 10.1068/2110169
(1979).
Zhang, D., Yin, J., Zhu, X. and Zhang, C.: Network
Representation Learning: A Survey, IEEE Transactions
on Big Data, Vol. 6, No. 1, pp. 3-28 (online), DOI:
10.1109/TBDATA.2018.2850013 (2020).
Hearst, M. A.:  Automatic Acquisition of Hy-
ponyms from Large Text Corpora, COLING 1992
Volume 2: The 14th International Conference on
Computational Linguistics, (online), available from
(https://aclanthology.org/C92-2082) (1992).
Snow, R., Jurafsky, D. and Ng, A. Y.: Learning Syntactic
Patterns for Automatic Hypernym Discovery, NIPS’04,
Cambridge, MA, USA, MIT Press, p. 1297-1304 (2004).
Shwartz, V., Goldberg, Y. and Dagan, I.: Improving Hy-
pernymy Detection with an Integrated Path-based and
Distributional Method, Proceedings of the 54th Annual
Meeting of the Association for Computational Linguis-
tics (Volume 1: Long Papers) (2016).
Geffet, M. and Dagan, I.: The Distributional Inclusion
Hypotheses and Lexical Entailment, Proceedings of the
48rd Annual Meeting of the Association for Compu-
tational Linguistics (ACL’05), Ann Arbor, Michigan,
Association for Computational Linguistics, pp. 107-114
(online), DOI: 10.3115/1219840.1219854 (2005).
Roller, S., Erk, K. and Boleda, G.: Inclusive yet selective:
Supervised distributional hypernymy detection, Proceed-
ings of COLING 2014, the 25th International Confer-
ence on Computational Linguistics: Technical Papers,
pp. 1025-1036 (2014).
Shwartz, V., Santus, E. and Schlechtweg, D.: Hyper-
nyms under Siege: Linguistically-motivated Artillery
for Hypernymy Detection, Proceedings of the 15th

(© 2022 Information Processing Society of Japan

[23]

[24]

[25]

[29]

[30]

[31]

[32]

Vo0l.2022-1CS-206 No.10
2022/3/10

Conference of the Furopean Chapter of the Associa-
tion for Computational Linguistics: Volume 1, Long
Papers, Valencia, Spain, Association for Computa-
tional Linguistics, pp. 65-75 (online), available from
(https://aclanthology.org/E17-1007) (2017).

BREUE: EOSBERI L LA TOBIR—IZEN & 51k
ADFRE—, SIG-AM, Vol. 13, No. 03, pp. 14-21 (2016).
Nguyen, K. A., Koper, M., Schulte im Walde, S. and
Vu, N. T.. Hierarchical Embeddings for Hypernymy
Detection and Directionality, Proceedings of the 2017
Conference on Empirical Methods in Natural Lan-
guage Processing, Copenhagen, Denmark, Association
for Computational Linguistics, pp. 233-243 (online),
DOLI: 10.18653/v1/D17-1022 (2017).

Perozzi, B., Al-Rfou, R. and Skiena, S.: DeepWalk: On-
line Learning of Social Representations, Proceedings of
the 20th ACM SIGKDD International Conference on
Knowledge Discovery and Data Mining, KDD 14, New
York, NY, USA, Association for Computing Machin-
ery, p. 701-710 (online), DOI: 10.1145/2623330.2623732
(2014).

Tang, J., Qu, M., Wang, M., Zhang, M., Yan, J.
and Mei, Q.: LINE: Large-Scale Information Net-
work Embedding, WWW ’15, Republic and Canton of
Geneva, CHE, International World Wide Web Confer-
ences Steering Committee, p. 1067-1077 (online), DOL:
10.1145/2736277.2741093 (2015).

Grover, A. and Leskovec, J.: Node2vec: Scalable Feature
Learning for Networks, Proceedings of the 22nd ACM
SIGKDD International Conference on Knowledge Dis-
covery and Data Mining, KDD ’16, New York, NY,
USA, Association for Computing Machinery, p. 855-864
(online), DOI: 10.1145/2939672.2939754 (2016).
Lefever, D. W.: Measuring geographic concentration
by means of the standard deviational ellipse, American
journal of sociology, Vol. 32, No. 1, pp. 88-94 (1926).
Furfey, P. H.: A note on Lefever’s” standard deviational
ellipse”, American Journal of Sociology, Vol. 33, No. 1,
pp. 94-98 (1927).

Vega, R. S., Acufia, J. L. G. and Diaz, M. R.: SPA-
TIAL ANALYSIS OF CONSUMER BEHAVIOR
IN A FOOD PRODUCTS MARKET, Theoreti-
cal and FEmpirical Researches in Urban Manage-
ment, Vol. 10, No. 1, pp. 25-42 (online), avail-
able  from  (https://www.proquest.com/scholarly-
journals/spatial-analysis-consumer-behavior-food-
products/docview/1658831491 /se-2) (2015).

Selvin, S., Shaw, G., Schulman, J. and Merrill, D. W.:
Spatial Distribution of Disease: Three Case Studies2,
JNCI: Journal of the National Cancer Institute, Vol. 79,
No. 3, pp. 417-423 (online), DOI: 10.1093/jnci/79.3.417
(1987).

Wang, Z. and Zhang, H.: Understanding the spatial dis-
tribution of crime in hot crime areas, Singapore Journal
of Tropical Geography, Vol. 40, No. 3, pp. 496-509 (on-
line), DOT: https://doi.org/10.1111/sjtg.12293 (2019).
ARt Y — - ¥ —F 1 IST REEHINHGES Y — 5 X 5T
{7 ? https://jdream3.com/jd-room/start /20190628, (&
1/ 2021-12-25) .

Zhu, Z., Xu, S., Qu, M. and Tang, J.: GraphVite: A
High-Performance CPU-GPU Hybrid System for Node
Embedding, The World Wide Web Conference, ACM,
pp. 2494-2504 (2019).



