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PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax—ns#>
PREFIX kgc: <http://kgc. knowledge—graph. jp/ontology/kgc. owl#>
SELECT ?sid ?s ?p ?0

FROM <http://kgc. knowledge-graph. jo/data/Speck |edBand>

WHERE { - kdsb:feason
?7sid kgc:hasPredicate  <http://kgc. knowledge-graph. jp/data/predicate/have> ; kdsb motivation_of_murder_of_sfster %
kgc:subject <http://kgc. knowledge-graph. jp/data/SpeckledBand/Roylott>; / ‘t)
kgc:subject ?s; C{
: i 2 g) i
tgz:uﬁ:irgglcate P kdsb:decorative_wear kdsb- Sppets

] kdsbibad_act
BEHESYE/BREHTETNS ...

® [FIUEEE "have” THHTE. FIOEKTHWOLNRIGEENHS
o E5A8A. BIEDNXIREF CHIEDEKIFETETEIEDD...

o UTODEET have-1:E/ZFFD. “have-2":#E&H H3 [ FTRDHELHBRIEERD
o HEERMBE M £ @RI, link prediction ZETOBERZOMEE, BHIEWD/-FRIBRIESNINE)
o HEMRIEREJIJET AB1LI35E60 (RBARZE
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ERREEXE : 500 £ EE:Roylott, itizE:have, %R EE

<http://kgc.knowledge-graph. jp/data/SpeckledBand/91>
rdf:type kgc:Situation;
kgc:source "O-0Ow k BEOAEDFTVAE, "@ja ;
kgc:source " RoyLott s daily work is bad.”@en ;
kgc:hasPredicate <http://kgc.knowledge-graph. jp/data/predicate/have> ;
kgc:subject <http://kgc.knowledge-graph. jp/data/SpeckledBand/Roylott> ;
kgc:what <http://kgc.knowledge-graph. jp/data/SpeckledBand/bad_act>.

<http://kgc.knowledge-graph. jp/data/SpeckledBand/149>
rdf:type kgc:Thought; ‘
kgc:source "HA—AXIEX. OO FEBIHABEERIHELNADHD CHEBL -, "eja ;
kgc:source "Holmes proved that Roylottt had a motive to kill her daughter.”@en ; T/ TR
kgc:infoSource <http://kgc.knowledge-graph. jp/data/SpeckledBand/Holmes> ; % (motive) DIZE
kgc:hasPredicate <http://kgc.knowledge-graph. jp/data/predicate/have> ;
kgc:subject <http://kgc.knowledge-graph. jp/data/SpeckledBand/Roylott> ;
kgc:what <http://kgc.knowledge-graph. jp/data/SpeckledBand/motivation_of_murder_of_sister>.

<http://kgc.knowledge-graph. jp/data/SpeckledBand/177>
rdf:type kgc:Situation;
kgc:source "O-r0Ow bk *it&: IR ®Eja 3
kgc:source " Roylott made an excuse.”@en ;
kgc:hasPredicate <http://kgc.knowledge-graph. jp/data/predicate/have> ;
kgc:subject <http://kgc.knowledge-graph. jp/data/SpeckledBand/Roylott> ;
kgc:what <http://kgc.knowledge-graph. jp/data/SpeckledBand/reason> ;
kgc:then <http://kgc.knowledge-graph. jp/data/SpeckledBand/178>.

<http://kgc.knowledge-graph. jp/data/SpeckledBand/348>
rdf:type kgc:Situation;
kgc:source "O-0Ow ) : .
kgc:source ”Roylott was wearing a make up cLoth "@en ; EREBYEIN
kgc:hasPredicate <http://kgc.knowledge-graph. jp/data/predicate/have> ; $‘E{@§?1A515‘*
kgc:subject <http://kgc.knowledge-graph. jp/data/SpeckledBand/Roylott> ; R 18]
kgc:what <http://kgc.knowledge-graph. jp/data/SpeckledBand/decorative_wear>.

http://kgc.knowledge-graph. jp/data/SpeckledBand/349>
rdf:type kgc:Situation;

f=zL
kgc:source TOENF

kgc:source "[O-[Ow %‘é:t';,&‘) W IRE DT T WNIE"eda wear
kgc:source "Roylott was wearing slippers. ”@en =

kgc:hasPredicate <http://kgc.knowledge-graph. jp/data/predicate/have> ;

kgc:subject <http://kgc.knowledge-graph. jp/data/SpeckledBand/Roylott> ;

kgc:what <http://kgc.knowledge-graph. jp/data/SpeckledBand/slippers>.
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1. RREEXTE : D ZEFEDH] (Roma & find) 4716
i WREER LEZEORES, TLYVIITDEEEEDBEEINE

e LITOHZEBMV)DERKIX? "Roma" & [F/ RO TREDEI B AE ?

<http://kgc.knowledge-graph. jp/data/SpeckledBand/25>
rdf : type kgce: Sltuatlon

kge:source "] R EOY T & D"eja ;

kgc:source ”Roylott goes out with Roma”@en ;
kgc:hasPredicate <http://kgc.knowledge-graph. jp/data/predicate/equalTo> ;
kgc:subject <http://kgc.knowledge-graph. jp/data/SpeckledBand/Roma> ;

o “find” EWSBIFTE, XACEHARES

<http://kgc.knowledge-graph. jp/data/SpeckledBand/253>
rdf : type kgc:Situation;
kgec:source "IR—LAlE. NTRREBZEDITIC. "@ja ;
kgc:source "Holmes found a small dog whip.”@en ;

kgc:hasPredicate <http://kgc.knowledge-graph. jp/data/predicate/find>

FOXEEL MERDOI3B] 21 TOXER BRKEALGHNCTS]

<http://kgc.knowledge-graph. jp/data/SpeckledBand/267>
rdf:type kge: Thought

kgc:source ImR~IAET Y ALYZERFELT DERZRITIEEO S"Cja ;
kgc:source "Holmes and Watson will find the cause of the troubted sound.”@en

kgc:infoSource <http://kgc.knowledge-graph. jp/data/SpeckledBand/Holmes> ;
kgc:hasPredicate <http://kgc.knowledge-graph. jp/data/predicate/find> ;
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2. 5

ENDTEEZ WordNet [CEYIEE

5/16

SRR CHhHD T
WordNet #

YIS DEETFERBHEILDSH, mES
15, LT DY, TFA ML

|w~

DL EEECTHhHD

|w~

BIC&Y3E ‘E*E%EJ\— RAIBEDT=8,

® XN N-Triples DIRFER(ZKY

g 3V 7 =

SEER
HEEE

M WordNet Identifier &

$ grep find#find-[0-9]*-v wordnet.nt | grep LexicalSense
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.
<http://wordnet-rdf.

princeton.
princeton.
princeton.
princeton.
princeton.
princeton.
princeton.
princeton.
princeton.
princeton.
princeton.
princeton.
princeton.
princeton.
princeton.
princeton.

| awk
edu/rdf/lemma/find#find-00251577-v>
edu/rdf/lemma/f ind#find-00523831-v>
edu/rdf/lemma/find#find-00717144-v>
edu/rdf/lemma/find#find-00723361-v>
edu/rdf/lemma/f i nd#find-00920843-v>
edu/rdf/lemma/f ind#find-00974031-v>
edu/rdf/lemma/find#find-01641524-v>
edu/rdf/lemma/f ind#find-02025505-v>
edu/rdf/lemma/find#find-02133338-v>
edu/rdf/lemma/f ind#find-02158938-v>
edu/rdf/lemma/f ind#find-02202295-v>
edu/rdf/lemma/find#find-02217057-v>
edu/rdf/lemma/find#find-02218118-v>
edu/rdf/lemma/f ind#find-02252785-v>
edu/rdf/lemma/find#find-02253273-v>
edu/rdf/lemma/f ind#find-02290474-v>

"{print $1}’

® WordNet Identifier #2538 URL IC&Y Y
B ERTISAIEE

$ curl http://wordnet-rdf.princeton. edu/json/id/00920843-v
[{"definition”:"establish after a calculation, investigation, experiment,
survey, or study:; ¥'find the product of two numbers¥”; ¥"The physicist who
found the elusive particle won the Nobel Prize¥””, “examples”:[],
“lemmas”: [{"lemma”:“ascertain”, “language”:“en”, “forms”: [], “sense_key”:“asc
ertain%2:32:01::”, “subcats”: [“They %s up the hill”, “They %s down the river
, “The coins %s “, “They %s the countryside”], “importance”:3}
{"lemma”:"determine”, “language”:“en”, “forms”: [1, “sense_key”:“determine%2:3
2:00::7, “subcats”: [“They %s the car down the avenue”, “They %s the river”
“The coins %s “, “The banks %s the check”, “They %s up the hill”, “They %s
the countryside”], "importance"ZG},{"Iemma":"find","Ianguage"I"en"

forms [“found”], “sense_key”:“find%2:32:00::”, “subcats”: [“The balls %s
,“They %s the car down the avenue”, “The coins %s ”, “The men %s the horses
across the field”, “The ropes %s”, “The banks %s the check”, “The horses %s
across the field”, “They %s up the hill”, “His fields %s mine at this
point”, “They %s the countryside”, “They %s the coin “, “The children %s to
the playground”], ”importance”:5}

“foreign”: ["jon” "RE L BB, TREIHD”, TEILDHB”, T RNET RN
$7 "BOFET RO, TBOHHT, R TAY, BT, RS
YR RT3,
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2. HEE(DEFE%E WordNet [CKVISE

WordNet RDF DEFRZIR R AJEXRX python script Z{E Rk
® Roma: 2EDEEHNHY. 2EEHD EXRDIERE

$ python . /scripts/search-rel _type.py Roma -1

6/16

1 08824749-n capital and largest city of Italy; on the Tiber; seat of the Roman Catholic Church; formerly the capital of the Roman Republic and the Roman
Empire

2 10173755-n a member of a people with dark skin and hair who speak Romany and who traditionally live by seasonal work and fortunetelling; they are
believed to have originated in northern India but now are living on all continents (but mostly in Europe, North Africa, and North America)

® find: 1ISEIDEENHY. BIAR-IDIBEID(253,267) F&. ZhZh
17EZB8¢ 680D EENIERF

$ python ./scripts/search-rel type.py find -1 | grep [0-9]*-v

6 00920843-v establish after a calculation,

investigation, experiment, survey, or study; “find the product of two numbers”;
elusive particle won the Nobel Prize

; “The physicist who found the

7 00974031-v decide on and make a declaration about; “find someone guilty”

17 02290474-v come upon after searching; find the location of something that was missed or lost; “Did you find your glasses?”; “I cannot find my gloves!”

— E 52 script (IIRRDH, AIH DA ET, BHOEZRISRBELEDZEIRLEL,
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3-1. word2vec [CKBENFEIDZ FIEREH | NIBFHE
BECDOVNT BHRERNODRE TR HEHERIRT AR 25T
— EERICKNBAHIXO £3E5L HIVEED word2vec IBHIAHANYT MLD

A1 VEMUEEREGRIEDERBEERE L GER
WordNet & word2veciBHIAHANT MIVERW: BEHRERAXOBE

$ python search-rel_type.py kill -1;

7/16

kill
RIWEhHE

@

WordNet

1 00218460-n the destruction of an enemy plane or ship or tank or missile; “the pilot reported two kills during the mission”

2 00219879-n the act of terminating a |ife 10EZBDEEE

EIRT ééﬁszﬂb"&?ﬁ"}?é
10 01326622 -v cause to die; put to death, usually intentionally or knowingly; “This man killed several people when he tried to rob

a bank”; “The farmer killed a pig for the holidays “
18 02754370~ be mnken driving kills”

kill DERE. FIXOEE-BHIFED -

word2vec BHIAHNT M %!

YN kbvecS, vecOE H

EnEAE LT kill (1518) £TIZOWTHER

HUT

o/

= - = o T~
EROFANT MV EBRREOFIINTMLLE, { vecS["kill"][10] = { vec(“ma nm(”farmer") }/2

® AAFLYIFIII(tl) TO kill HHIFI S IBZ@EID TOD “

vecO["kill"][10] = { vec(“people”) + vec(“pig"”) }/2

EFE L BRI

plAYEN J«X'F’C

ITMVFEMEREH

Cost("E5E", "HKIFE

" vecS["kill"][i], vecO[“kill"][i]) = cos(vec("ZEEZE", vecS["kill"][i])) + cos(vec("BRIEE", vecO["kill"][i]))

word2vec

E)PUNG Y
AN ALY

N—_
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3-1. word2vec [CXBENFADZ R IEHEH : ISHEAINL
REEZROBENEIROAEMS : WRXEND “He kills her” DiHE

$ pythonw36 search-rel type.py kill 10

8/16

10 01326622-v cause to die; put to death, usually intentionally or knowingly; “This man killed several people when he tried to rob
. . . o \
a pank”; “The farmer killed a pig for the holidays

\
A}
N
1
1

3
/ v‘ecS["kiII"] [10] = {vec("man”) + vec("farmer”)} /2
/ vecO["kill"][10] = { vec(“people”) + vec(“pig”)  }/2 PE— /e rd2vec
; S—— B 5HIAH
! oo er w
/I \‘\ \\\ he /\7 '\}I/
o ‘\ ) farmer
—Eiﬁ@ﬂi%{ Y N @ VecSI'kill[10] \/
01326622-v / |
00355831-v X \ man
DVFRA, HEXEITELD,
i L1 people ™\
\“ < | _p@VecOrkil|[10] \ R
\\\ /’//// pig
g tasteegira HRIXEDETE "he’ QHHBNRT M vec('he’) &
\ “BBOEETOEEDHFHENT MY
\ o ’,,/’ 01326622-v : vecS[ “kill” 1[10]
\ L L 00355831-v : vecS{ “kill” 1[4]
\ — ED YA VEBER. BMIEDHANKEL,
| vecs['kill"][41" = { vec(“eating”)  } /1 vecO[ “kill” ] I2DWTHEHDI=6.
| vecO["kill”][4] = { vec(“taste”)  }/1 ATEDER (01326622-v) Z&EEZEE L TGERT S
ﬁ pythonw36 search-rel_type.py kill 4 “\\“*~\\
A

4 00355831-v destroy a vitally essential quality of or in; "Eaiing artichokes kills the taste of all other foods”
hypernym , 01622948-v, destroy
similar , 00356019-v, Kkill

Innovation Center
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3-1. word2vec [CKBENFAID S HRMEREH : "find” = NG 916
o & HAfFIBIERR : Speckled band T® “find”

INERD—3 Wordnet TOD X359 NEE & (IEER)
<253> <find> "Holmes found a small dog whip.” 02290474-v come upon after searching; "find the location of something that was missed or lost";
"R=LRE NSBREEER DI, "Did you find your glasses?"; "I cannot find my gloves!"
<267> <find> "Holmes and Watson will find the cause of 00920843-v establish after a calculation, investigation, experiment, survey, or study; "find the
the troubled sound.” product of two numbers"; "The physicist who found the elusive particle won the Nobel Prize"
"R=LRETRIVIE ALY ERELEEOERZREILDS"

® word2vec ZHWVEIEEDER : 2TNG

INERD— X BEYIECLVHHEINEERALERR)
<253> <find> "Holmes found a small dog whip.” 02202295-v,"perceive oneself to be in a certain condition or place; "l found myself in a difficult
"R=LX(E NSBRREEER DG, situation""; ""When he woke up, he found himself in a hospital room"""
<267> <find> "Holmes and Watson will find the cause of 02253273-v,"come upon, as if by accident; meet with; ""We find this idea in Plato""; ""I happened
the troubled sound.” upon the most wonderful bakery not very far from here""; ""Sheefanced upon an interesting book in
"R=LAETRYVIE ALYERELZEDIEAREZZREIEHS" | the bookstore the other day"""

o EXR
o <267> T 0253273-v HE[EIN =03, BRIEE "idea” OF=HDH
o {hDENZE TEFEMCRAN-IA)
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3-1. word2vec [C&5ENRADZ RIEREHE : "put” = NG 1016
® 3 {jl& HAf59 BIEfE : Speckled band T® “put”

INERD—3 Wordnet TO X359 NETE & (IEFR)
<300> <put> "Watson put gently the handgun in the corner | 01496967-v put into a certain place or abstract location; "Put your things here"; "Set the tray down";
of the desk.” "Set the dogs on the scent of the missing children"; "Place emphasis on a certain point”

"IbYYEZES (UUALI7) N0 (Z2o8) BULWE'@
<391> <put> "Roylott put the snake in the safe.” 01496967-v put into a certain place or abstract location; "Put your things here"; "Set the tray down";
"ErEiErEECANE" "Set the dogs on the scent of the missing children”; "Place emphasi/s)bn a certain point"
=A
® word2vec zZAHWIGEDHER : £TNG
NEHD— QBT LS YRS E B ULERR)

"Ube(iéﬁﬁ WIAIDI7) HLOREIC (Zo8) BLW"@

<391> <put> "Roylott put the snake in the safe.” 00983308-v,"formulate in a particular style’or language; "'l wouldn't put it that way""; ""She cast her
"EFEEEEECANL request in very polite language™""
o ZTE

o NGOIRRAI(L, “put” OFIXXTH BHIFE A “things” THRMzH(?)
o EFELEREBLEITE., FIRIM+2EBDHNS
— BERTIC &3, ZEIIDDXEE WordNetEERNFEEDFEMEICSLEFRZH I rr-)

<300> <put> "Watson put gently the handgun in the corner | 02115982-v,"cause (someone) to undergo soythh@ ""He put her to the torture"""
of the desk
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3-2. BERT [C&3EIAD S & EREH 11/16
o fjl& HA1FI B1ERR : Speckled band T® “find”

INERD—3C Wordnet T Xt/5d NETE & (IEfR)
<253> <find> "Holmes found a small dog whip.” 02290474-v come upon after searching; "find the location of something that was missed or lost";
"R=LRF, NSBREEER DI, "Did you find your glasses?"; "l cannot find my gloves!"
<267> <find> "Holmes and Watson will find the cause of 00920843-v establish after a calculation, investigation, experiment, survey, or study; "find the
the troubled sound.” product of two numbers"; "The physicist who found the elusive particle won the Nobel Prize"
"IR=LAETRYVIE ALYERELEBEDIEFRERE DS

® BERT %

JWEIZEDER : £TOK

253 find

, Holmes found a small dog whip.

0. 902 02290474-v, come upon after searching; find the location of something that was missed or lost; Did you find your glasses?; I cannot find my gloves!

0.900, 02218118-v, get something or somebody for a specific purpose; [ found this gadget that will serve as a bottle opener; [ got hold of these tools to fix our plumbing;
The chairman got hold of a secretary on Friday night to type the urgent letter

267 find
, Holmes and Watson will find the cause of the troubled sound.

0. 904 00920843-v, establish after a calculation, investigation, experiment, survey, or study; find the product of two numbers; The physicist who found the elusive particle
won the Nobel Prize

0.903, 02290474-v, come upon after searching; find the location of something that was missed or lost; Did you find your glasses?; I cannot find my gloves!

o ER
o 1IEfR%EZEIR, BL. 3B 2 RMEDAUEEBMWME.
o [FEELDVE] DEXFEICDOWTARIEL, IEFRERNTHB(RN-Y)
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3-2. BERT [C&BENFRDZ R EREH : rersovs suELtas 12/16

TEEDLI% kgc:source & kgc:hasPredicate DAE S (lodge & live)
£V 110XOEEEFBTHRL, HETHHEERE

<http://kgc.knowLedge—graph.Jp/data/SpeckLedBand/26>
rdf:type kgce: Situation

—

kgc:source ”kg-<.~kg OO THICEMBE L @Ja :

kgc:source "Roma 1s Lod01no on the land of Rojlott Gen ;
kgc:hasPredicate <http://kgc.knowledge-graph. jp/data/predicate/live> ;

® FLIETLEMANBOPRICEREINSINZEIS (%)% 3 DDEXE (a)~(c) CEH

100

- 1 @ | ® | ©

P 6 == —-n=5 | 83.6 | 83.6 | 873 | (a) B EBFAZ—RBFAICEE
- n=a | 80.0 | 80.0| 836 | (b)ERABFAZEELLEL
S o v | 700 | 773 | 809 | (© BEHETRRHINLEAE
o L wkosEERR | e n=2 | 600 | 69.1 | 72.7 Rt
// —-n=1 | 455 | 49.1 | 52.7
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3-2. BERT [c&BENEAND %

RMYURRH : rsrsovtiznELTEE 1306

FIN—YCIELETLEANEDRICIERELE
Precision/Recall $&U FfiE/Recall DER = CHEZRT B

INsdE=] OE%E

1.0

0.8 -

=z 2 2 22
(LI L | A | B |
= N W A D

Precision
o
o
1

o
n

o
N

0.0

0.0 0.2 0.4 0.6 0.8 1.0
Recall

w

1.0

0.8 -

0.6 -

0.4 -

0.2 -

0.0

2 2222
(| I I | A | N |
= N W s W,

0.0

0.2 0.4 0.6 0.8 1.0
Recall

® FENAKZVGEIRBEBLEOEERLEL, N=1~50L2TICDOWT, Recall " EADBZEVRRERS, NhiT,
o FEALIEICXITIEEEZ. NMOXPTCOERDEMEDSIER/NMDIGRICREISZELICHE TS, XI=.
o BIN=-ITOIFELETLANEORICIEELIS

INn3EE| TEHS
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4- %g ° E%iEEE 14/16I

2= 5
0 —iREHDILYIIIIADFESICEIT. BIFOZSHEFEDOAREETTILE
o EEE-HRIEED word2veclBHIAHNT FIVFELIE LB EERERIIERELLED HT:
o AL\ WordNet OIS COFEEE- HRYEICRIEN BT, =6
o BERT "X ELAEKDIEHREAWVBDICTTL. word2vec ICEBRAARIE, FEEBWELIMAWGELES

o XE® BERTARI MVFEMECLZEZREIRDIERESR (LA 2 (ZMHEA)(E5I73%
o NIEEDSZED/ERE DT H
SR DIRRE
® BERTXEAJMIDEEICLSHFIFER L
o EEDXENIMDHUE . ERZHOINXEDEIMWebFDIBTHRZIENM ?)
o WRONEANIMVOUE : HHID ODEIEOXEZER & TXENCENFEZHT
® JTICHEAIBIRDIEF
o WordNet KIA D Wikidata SEOFIHRIELE
® AXRENDEIZHERE




*ﬁl@. 15/16I

o MWRELIIEM
o XFEHMVE (Speckled Band)

o {ERLIANH
o WordNet RDF : http://wordnet-rdf.princeton.edu/about

o N-Triples : http://wordnet-rdf.princeton.edu/static/wordnet.nt.gz
o kill: 01326622-v DiZE — http://wordnet-rdf.princeton.edu/json/id/01326622-v

[{"definition”:"cause to die; put to death, usually intentionally or knowingly; ¥“This man killed several people when he tried to rob a bank¥”; ¥"The
farmer killed a pig for the holidays¥””, “examples”:[1, “lemmas”: [{"lemma”:"kill”, “language”:“en”, “forms”: []1, “sense_key”:"kill%2:35:00::",

“subcats”: [“They %s the car down the avenue”, “The coins %s “, “The cars %s down the avenue”, “They %s the coin “, “The children %s to the playground”],
“importance”:7}], “id”:701326622-v", “i1i”:"i28306", “pos”:“v”, “subject”:“verb. contact”, “relations”: [{"src_word”:"kill”, “trg word”:"killable”,

o ERLEY-I

o word2vec : GloVe O FE FHEDHIAHANT I
o glove.6B.100d.txt in http://nlp.stanford.edu/data/glove.6B.zip

o bert-as-service : FEEHETI
o https://storage.googleapis.com/bert models/2018 10 18/uncased L-24 H-1024 A-16.zip
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