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This paper describes a new challenge for addressing knowledge graph completion held in Japan, 2018. Deep
learning techniques have opened a new vista of Artificial Intelligence and promoted applying the Al-related systems
to a wide variety of social systems. However, security and safety of such Al systems in addition to the interpretability
of AT decision would become extremely important accordingly, as already warned in several communities. Therefore,
the Special Interest Group (SIG) on Semantic Web and Ontology of JSAI organized the challenge, in which a
knowledge graph showing well-known novels of Sherlock Holmes is openly constructed, and techniques for reasoning
or completing the missing information about criminals that was intentionally removed from the knowledge graph
are recruited from the general public. The SIG has started the challenge at the 32nd JSAI Annual Conference
2018, and hopes many participants concerned will have an active discussion to this end.

1. Fvyv Ly DTS

JE4E, Deep Learning % @@l & U T ALRAIGE (AD) Hfr
ANOBLPEE->TWS. S, ATEMMIEAS ERL, =%
ERIBV AT LTHEDIAEND K DIZ40B72A 5. BT,
ANDFEFENT Y AT LHBIZRER W 28 5 £ 5127k
LTINS, UL, B4 - LIHa0hT AL Z2EH L
TWL7202iE, ATIZE BV AT ADBELLEEL TS H
EMGET 20 MEAGESBE L 72 5. FD728, Al VIR
BB ZFATE S, MHRFEEMY (interpretability) %
92 Al EMBPBHEE D255, BRIZZORITERNATH
fiiZ 11, Neural Information Processing Systems (NIPS) 7%
& Deep Learning (29 2 EFE251235 T3 Interpretable
Machine Learning &\ 272> YRV 7 ADFLPN TN S,

ZIT, ARtvrT42 Web &4 Y hury— (SWO) fiff
R TI, MR & ATIZE T 2 demfiafio g &
MR DREZ XD 720, HawIZETLF v LY zbli
T5.

2. BEEMRRE

RIS e EN M D —E8 & LT, [EFR4E International Se-
mantic Web Conference (ISWC) 2017 (23 |F 2 HEdf D #jlv
2T 5 (v a v Reasoning [, 1T & 0). [1] Tk, T
Gl clibhTtwssr—&% - NV T VO —)Litrviu
V=MW THRMA L, HEMAATRIILZV-V Y AT LR
HE8E L, Siemens T7U b XA TEIFZFT > FERIZOWVWTR

G JIR B, ERZOTSERR RN BRI
53Mr=, takahiro.kawamura(at)jst.go.jp

LTWa. FEGHOB A TR E 71 Best In-Use Paper % 3%
U7, [2] T, V—za&d THEREL%Z Tensor THi—
U, #Eah SHEMTYE £ ch —50E T 2 KB T — 2 0 >
L—2L7—2 SANSA Z#£ZE L, Apache Spark & & ## X
% Z £ T Best Demo Paper #ZE L T\W5. [3], [4] TV
NEMESHEHZEOTVHA M) —LHiwIC 7 A=A AL TE
D, [3] TIEFEIIN (expressiveness) & FERfIME (runtimes) %
M. S W7z i T > ¥ Laser 228 L TW5. £/, [4] T
WA M) —LAHEERAN Y FY— 2B EA—T Y -2 L
TEIELTWA. [5] Tli&, A bapy— (DL) #E#wTrYv
ERREIEMS T VR HARMRMT Y DV EREL,
1954 £y hOA Y b uY—IZ&IWT HermiT *»° FaCT++,
Racer, Pellet & 10 OH#ffFnT > ¥ v 2#E L G 2R L
TW5.

ERBAMZE F Ly VT T THi5E (completion) (ZBES B A
78%, M TR R B ERICB T AR~ T 7
O—FRELTFHITAREMELEZDE55. LLL, WIh
ZBWTLHRBTIAF v LU VICHMT 27 m Y2 MER
DI TWVWRL.

3. #HmFrLUIOHE

SWO W5 & TlE, AF v L o IIlET 2 RHEEE 2 (EmL,
TSR & 2 &0 Cibi 2 SR, RN Z W4 e U
AL TORAZ L LTHEFHTHZ e Uz, #Hiz LT
&, NGRS X > TEAND Z &, INGIDIA S —BHIZHTS
NTWbZl, HEOMEEZ KL TWE Z L&A
S5, BARINIZIE, Y vy—mv 2y - h— A XDREMRNING
nrERE L, BEPER, AMEERELLZFL Yy VS



Tkl 7Y 53

1F1-01

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

77 S B A 2 G (EE) $ 5 Zr2HMET
5. HEdw (FRHEE) T2 FRIMbRW. FlzE, BFD
EOWHENEBEZONEZAS.

SPARQL TF L v Y2757 %ML CTH
T BIRIE, FEE ORI RE OB IZJE 72 A% Union
THT, Y

Fik 2 —BERFERIEICE D V=V R MR TR T 5. BRI,

FA ZIMEANDEEDE D Z = PATH S, &

FHE3 A v b y—icEoncidmilcitind 5. A,

WA I A%EEHRL, LAEME OTERKRE R 2,
A

FiE 4 BWEEE2HWTOE, 25 A0 v UTHEST 5. #i

ZIE, MOFMZB T 2LANOREIED 5 FE - #ET
5, &

BU, 2 2A7BE L, NELRERNT 20012 3HHz &
HbALHHTED Z L2 HEDERMELTS.

3.1 Fv LIy RUEM

FPHFHEME LT, Yy—nav 2y - A—LRXV Y — XD
fNad 2 TASREFME) & TRBME) 28Me L, A—Tv
T —2 v ay 7% 3B (2017/11/25, 12/19, 2018/2/28)
Uz, RU—=2vay 7Tl Ly Y757 ORRAAGR
BEUT, RXAZIIBEL R (FLy Y77 7T
WBIRENE) & TORBFGEICOTHML, TOMEED
CWAF =Y HEI BT o7 (BINHEDOIEARNEL 80 HFEET
Hotz).

BT —2>ay 7 (2017/11/25) T, [HREHE OH
53T UZRTICT3IAKTODIN—TTH Ly V75 7 DRRM
i EfTomE B, M1DLSIT, EAYROEREDR
WAL Aoz, TOMRERE X, Ax—<HitoEALS
$rEMHT 2 HNTIT o728 207 — 2 ¥ ay 7 (2017/12/19)
IZBWTIE, FLyYr5 78 UTHRTRENEOREZ K
Z BT Z 2 dnE#R L. TORE, NHNTH»N
THHEE (1 RV b)) 2hbe L, ZIUABET 2ERE U
T, TNSHDARY MG LAY, 0, i, Thod
B R Y 25l T2 L WO EARAHAERE L. 51T, &
JEDT =2 ay FITENWT, ZOAZHR>TZAF—TD
FEMIEREEE, Ly YT T GRS B BRI fERETIEC B
ERCL i iRy

RIZAF =R ->TF Ly VT T 72T 572DDAT
Ly Ry—h (%) BADF v 7L — % Google Drive 12T
fERR L, 7—2vay TSh#% SWO fsia ML 2@ L T
K BRFZFZED, NI EINZFEER, B OIS
(JBBEED), FS—LXOHMIZ LD ELrNZNERELBA
ERETHICELZETOWEHEELF LYY I T 7 (UF, 5
®TT5T7) BREE L. BRI IRBEIIH o TR A MHD
A—=T v —rvay THEML - (2018/3/18, SINEH 30
£). M, ARIFIBA DRI EEIIIZBER L 2 WRER (F
5, WHORERH#RE) bF Ly 7T TILEDDDNE
WEBbnsA, 2 EEHLREOHREE Lizwv

w1 B2 - T — R S U2 EEE 2T T SRR L 72
HIFER—AD—FE. Google WHRT VY v DB R EILIET 2
EDIFEHLTWS LD REEHATH D, 2017 FBIE, 10 D
TrT 474 (HF), 700 MOBHEHROEHRE L DL SDNT
W53, X VT 4y 7 HEHMOSETIE, Wikipedia OIE#H % 612 U
7= DBpedia ¥* Wikidata BG4 TH 5.

x2  https://ja.wikipedia.org/wiki/Category: > ¥ —H v 7 « F— LA
A ) — XD SE NG

M1 H1E7—ryay FTiddEnizF Ly T T 70

ZUT, 5ER7 T 70 6HR— L AOHEIZ L - TEINIZI
ANERET 2HEHREO RV 7 (BAF, R5%E2077)
EAER - AL, WINAOTETHIBRS Ntz Hah (i
E) U, BAZRET D2FELZOMELZHZETLIELEDOTH
5. TRITTINOMORSEMELEZ S I LT, HIRNAY
B TEL R AT L@ R A Is EEBARE L -,

ISSHERORFHIIAR A > ME, AZELEHTHNTNSH I L
(correctiveness) (ZfIA T, i DfFERRATEEM: (interpretabil-
ity), #ife (MEE) FHEOEAMARHHME (novelty), FEHME
(utility), JUFERFHE] (runtimes) 72 &, W< DA O TRl
THLPETHD. &, IWHEEMZBLTEY YT 1Y 7 AT
LB IR I K M, TNETNOFEOREE L
R, FHE, e 5.

32 FTLyIYUIIBLUVRF—YT

AHITIEF LYy V7T T7DAF—2, BIU THIREHM)
KT 2Ly VI 70— HEMNT5.

AF=IBENIH o> TIE, EMETENHERTDODRE
1)1 (expressiveness) IZMA T, FL v T T 7L L TOME
DUS S PRI T — X & U TE X DBRORENE% % &
U, e U T e HIREEIA 5 (Semantic Role Labeling)
U, HRID %M EZE (subject) ¥k (predicate), HIY
ZE (object) MEFEITBWIH 2Ty Ve UL THRDAF—3 & L
2. BEXERTY T 701D 23R T 5 Z & TR
TEPCHROREBIR, T SITIXARHMEE, SHAncBE 3 2K
wiERGME TR TE S, AL, —fFE#E AL U Titid
U720, INSNTHE S NAIRLIED & 5 Zeiflze K913
&, V=T =TI VERDT — R HIEHT 5. £z, 757
MEEOEHZRS 72, —if, XEADXFH %z ) T Il
ELTZDEREANTLHILHFFLT NS,

ZUT, AF—SICRoTF Ly VI I 7 %MEST 2IH7-
0, K2D&57%y— &ALz, X2 13FH454 (event)
RS 57200 — bNO—ETH BN, ML TV s
F AR T D7D Y — b BAEE, RBU . BRI
NOBEZEDIRD, 4T 2HAZMDTH L, wEIT—
FRLUCTHLy YT I 7IcE U, M, ¥— ORI Ho
TIRZ I RNY =YV TEEM L. FRICHEI NS Ly



1F1-01

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

SRR WeE £4BR ID Property Object (JR3D) Object (#i#lZ5~IL) BEo3Y ES:&ED
13X (FE=IE, VEFEEFY ASADEEIZLDE, B
DbEE) By c1=—% SRENKRERLI-BE. F
D O |4DZERNS E-00001 source BEREEDONBELL
XIDZE T HITITHFA BHAEEDEREIC,
&Y. DERXDIDIT CoZYEROTES,
event-type (@) ii%*?(?ﬁg:)’%\t@% event-type s
infromation- EEDHWETHMES information- e
source I3, HRIRE AR source ASADREIZEDE ASA
main.- o) F e DHE main-predicate  |{>->TE1- *t=
predicate
FRELRDNDIEL
who LAt sl 5251=10F:)
g‘g‘aﬁ'gm’““ﬁf to-where BSOS HREDES
5W1H when BEREAKERLIZE:  |BIREAKERLI-H: e} 0-00001
XILEITIEL
Property:&# what
why
how IoZYE
DA REDBEFR IS £
evle?t- (same-time, because, same-time ;0);:*} BRERAL e} E-00002
relation therefore7i&) 7=
D E.00002 TR, BRIERAA
Mot
B2 Ly V7T IRy —~ (—H)
main-
RS predicate 2
who object-
type
0-00001
source
BEDSH main- when :
predicate B ﬂﬁ_?\%ﬂ”——‘
ho L 7-f%” @ja
information- to-where - N
$ource E-00001 HIRS DEE
event- source @
type same-time [ main- EDN
predicate
AXADEICLEDE, ARS who
NRERL7-M, FRELR
N3ELVEHERSORE E-00002
2, T2ZYE&EPoTESR, 7
@ja
source

3 FLvIrIT (—H)

_3_

“Z Dk, FRIIKZ

Bh -7, "@ja




1F1-01

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

VI 70— #EK 3ITRT.

3.3 ANYRUDEMBIENR T

RKRZAZIE, FLyY 7T 70M5% (Knowledge Graph
Completion)*® O—ffe LTk T2 TE, FLyY
7T 7% BOI FIERAMAN—AOHE, R5F, TFHR LI
WHTE2NANBMERELE UTMNEDIT S Z LN TES.
U, BREMENDT +—hAZ/EL, KE L MRt %
HHELTWSEPF Ly V7 I 7ICEBRERDEENTVS
H, 5Ty YT IMRRT LS KBTIV LI
HMEHOHEL I 2D 5.

4. FEERTD 21—

EdRUAESIZ, ZhETAROT - ay TEBLT
AFXF =B IO F VY VT T TR T TE. SR,
ARREDU-THVY VT I T728ML, FyLrYaexa—
NS, FEMIE, RKFXLUYVDOYA N ESRLUTHLL.

Fy LY VIGEHE, 2018 10 HRHE L, 11 HIZFES D
T\ 5 [EE¥ 4275 8th Joint International Semantic Technology
Conference (JIST 2018)(11/26-28, ##&E)"> DOPr 1 R
M UTRERZMMET 2 PETHS. &7z, FrL IO
5, SR OFHIIEICE LTI, AXiSGECETRE TEL
TWa. BT, 2FEHMBRRERS XY L, #rson
SMEHEV 2\, F Ly VT I TREOHBR Y, RZID
HPHE LTS 2 BMET LTV 3.

5. BDHYIC

AW TIE, MRATREZ AT HfioB— 2 Al LT,
INREREME Uz F Ly V7T IS AR/ (775 7 %%
58) TE5F ¥ LV YOMRHE - FEICDOWTERNZ, KF v LV
VIFARE SWO HHEESVRHL LR > THDTWVWEIEDTH S
D, IR — gD S B EMWTTF — X 215 - AL (F—7
VTI=R), EINHEMiE LA TSI THELHEREM
92 (A—=—TVHA1TUVR) OFATEDTNDEIEDTH
5. RF ¥ LI 2018 FEATHREF 2 2EAFEMEYSH
K OKPREEROARETAZR = T35, B, FyrlL iAoz
% ZHEFE vz,

A
AF v LY ORI B0 £LT, ThETABIES T —
EPIE I IEJol 1 SN T VRS

SE Xk

[1] G. Mehdi, E. Kharlamov, O. Savkovic, G. Xiao, E.
G. Kalayci, S. Brandt, I. Horrocks, M. Roshchin, T.
Runkler: Semantic Rule-Based Equipment Diagnostic,
Proc. ISWC 2017.

J. Lehmann, G. Sejdiu, L. Buhmann, P. Westphal,
C. Stadler, I. Ermilov, S. Bin, N. Chakraborty, M.
Saleem, A.-C. N. Ngomo, H. Jabeen: Distributed Se-
mantic Analytics using the SANSA Stack, Proc. ISWC
2017.

x3 B EED 1 DX ULTHISNTH YD, WordNet X Freebase
ZRHUT U CTHEER - 3 U 72D S BATFAET 5.

*4  http://challenge.knowledge-graph.jp/

*5  http://jist2018 . knowledge-graph.jp/

[3] H. R. Bazoobandi, H. Beck, J. Urbani: Expressive
Stream Reasoning with Laser, Proc. ISWC 2017.

R. Tommasini, E. D. Valle, A. Mauri, M. Brambilla:
RSPLab, RDF Stream Processing Benchmarking made
easy, Proc. ISWC 2017.

N. Alaya, M. Lamolle, S. B. Yahia: Multi-Label Based
Learning for Better Multi-Criteria Ranking of Ontol-
ogy Reasoners, Proc. ISWC 2017.

(4]

(5]



