o

aup

FALER 2 30 RR S Fam IR (20244E3 1)

—BOIVF 1 71 IlT< T+ X MEBEHES S 7EHiA
HIEAT BEDODFE

JEUFHT FEEACHE T Fs Sieth T A TERER T /NS A& !

| SRR

TN S WHFEHT

{ kazama.kentaro@cw, nakamura.kosuke@ds,otomura.kotaro@df,
koji.yusuke@bx }.mitsubishielectric.co.jp

e

Hgk 2 2 7 HDIABIIHGK S 7 7 ORERE N
7 ML UTHEDALTFIET, BF, MERICH
O TR M EAMBELUCHREE\LE X8 2 FIEDHE
REIhTws., —F, EHENRERI2HEKT 7
WZBWTIE, BT 32 MEREFHOER L -
BRWERENMBET 2HE08H D 2 5. KRR TIE,
—HDTYT 4T 4 DAEMZT X A MERHPIHD
CHIFRZ 2 71 2BVWTH 7 F A MEREIEHTHER
FIEEIRET 5. HBEOHNEMMiXED» SR -
HIFk 2o 7 20 RIY) 7 TR R 212 X - THE
PEHME L2 25, N—R ¥ 2 TransE & LA 245
EEERL, REFELI—HOLYT 4 T 4I12DA
7T X X MERHSHO S HIFK S S 7Tt LTH
B0» 2wt 7=,

1 FC®HIC

HIFk 7 7 7 3B RO ZFHEH TV T
WETRHRR S 32 FEO—oTHD, BRIEEPL 2
X TF=arR YL AHITYS. HEks
77, /=R DB T 474%, TyIBEDM
WDTLY T 47 4 HOBRMEEZRI BRI Z 7 TH
D, 1DOD7 77 V2T DRI T 4T 4 h
CHIMT YT 4T 4t BRIV L= a v r bR
%RV (hrt) TERT (]

W77 732 DHGERTERTHY, RELR
Mz e T 20BN D 5. Hiltlien =D X
Px—RKry7u—FD1or LT, M7 7HD
ABETNVERWY Y2 FHRH 5. HikT o7
HWHIAAIX, =0T 4748V L —aYEERT
DT dLe UTHDALFIET, Ly o
THloM, =74 74 MV TVORE 7T A
R ¥ 7 RN 2 25 7 OIRBETIXHE L Wi 4

— 2937 —

RAEZAZIWZISHENS [2].

VIO 7 Z 7 HDIAARETIVIE, 7T 7 D
EERDOACEDONTHEHDIAALZZE T L720, 7
7 IR 5T DHRGE, ZORENMETL
TLES. ZOMBEIIHLT 2728, LETIETY
TATARV L= ayEHATE 7 X2 OER
ZIEH L7 OIABTFEPIRER I N TV S [3].

COLEBFOT X R MEREIEH T 2 FIET
i, BTOTYT 4749V L= a by
TERAMERPEZ N, MBI ONIET S
TEFRAIEROTIONBZZ L RHIRE LT, FES
0t ARETILOENHET N TN S.

L2, EHIZBOWTHRE SN2 EEOHGH S
TZ7ZBVWTE, 7474V —aryDx
AT Lo TEMNBRTF A MERER 20572
D, 7¥AMERZIELIEHETERVWI DD
5. flziE, BEOFOLET —XN— 20 5 R
L7zHIE& 27 2 7 Cld, EHOIEREDOND X4 T
DIV T 47 4 FANBLANCEREEET 2 7% X
MEREF RV BNEZOND. T, XED
PDF ECRIZFENTWBIEE, 7% 2 MEREREE
LTW5 EIFR 5720,

Z ZTCAMETIE, —Hozr 74 74 12DAH
W7 T ¥ A MERIIFOWT VBT S 7 20t R
2, ZHRINCT ¥ X MERETEH ST 281627 7 7 3
DIAAETLERET 3.

2 BSEHAE

VY2 FHE 2 RIS NY T
(h,r,D),r,H) TR LT, ZORIFZ VT 4
T4 ETHTAREE LCERbEI NS, HiEs
7 7HMDIABET AT, MU TN (hr,t)
WKHLT, 206 LI ZFHS 2 22 7B
f(hr) ZEHEL, BAO M) I LTINE

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



RAIET 2 L5012, HDAARY MLE¥EET 5.

HIFk 7o 7 HDIAAT T L O D HAI 2 F 2 L
THIF SN2 TransE[4] TIE, TV T 4T 4 %1 —
7 ) v RZEM EO@EKE Lo mZiET X7 bre L
T, Vv—aryz ¥ T LTREL, BAo
FU K LT, h+r=tHEH DX S1Z, T
BROBUTDODRa 7B AT 5 K512%H
T5.

f(hrt)=—|lh+r—t|, ey

TZT I, &1, /v %KY, TransE DIREET
e LT, HAAZMEEEZEME 3 % RotatE[5]
X0, PHyeE eI AT QuatE[6] 72 ¥ AMRR I L
T3,

/e, I 70BET VYLD T VIR
DWTHIDAALZIEG T 2 FE (7, 8] %, BAAA
Z2—INFy NIRRT T T2 —F % v b
V=72 HOTHEDAARY MLEERT 2FED
BRI TWS (9, 10].

INSDFEIZTNRT, 77 70EFRD A
BRI bV I LDIEHRDA) ZHWTHEDIAAY
FELTED, 77 708D =23 AL
THEFITH 2 WO RIED D % [3]. ZAUTxHLs
2728, EEBERCMATZY T4 74 L—
PavicBET 57 F R MEWMETEH T 28 DAAL
HAPREINTWS.

B Z X SCHR [11, 12] T, 2B BEADHFERY b
Nefiv, =27 4 7 4 OFASICES T 2 HEED
EHRZ FAVEFELT, FOLYT 4 T 4 DD
AABRT ML EGEZDICHHALTWS.

XHR[13] TlE, TV T4 T4 DTNV EBONE
% Wikipedia 2> 5 N8 U TSI, MIET 2 XE
DHEDHIAA L TV T 4 7 4 DHDIAABDF—D R
P2 X921 DOZEMICHEDIAATWS.

F R (14, 151 T, =074 7 4 OFHAE
BAAAZ 2 —F L3y P —IRHFZ2—F L
2w b=k hzra—F4 7L, Bons-
TEXRAMEDAARY MLVEFIHL T 772 LT
DLYT 4T 4 DEDIAARY MLZFE LTV
5. XBR[16] TlE, =74 74 ST 27 F A
b % Wikipedia 22 HINEL, Ty a—7 1 ¥ 7i2id
HEFASEESALERHWT, V7 TPl SEE
TNRR7 2RI E L TW5.

hon, 7X¥ A MERETEHT2BHFOFIET
Z, L AYDEE, TRTOZVYT 4 T4V

— 2938 —

K1 N XEBKCHDI YT 4 7 4 DRA F Lk

247 A L
Document & 56,816
Person e 2,126
KeyPhrase | 255 (M2 oAl | 86,621
Affiliation g 1,085

T2 HMiXEKGHDY L — a > e

VL —a vt i L
CONTAIN WEIC 2 OEEFEL RO (1,759,871
WRITTEN first NEOEHEEZIET 56,816
WRITTEN subsequent| S & DZETHLISN DFEEZ 2 15F| 51,767
BELONG_TO IN/IOG V=L i) 4,103
IS_PART_OF ARUAONE 2 Ei=ua 732

L—aryoxind 37 2 ME®RD, +9CHH
TELZZLZHEE L TCWS. Z2ZTUETE, —
DTy T 4 T4 I CDOAEMET F A MEHRHHD
WTWAHER Y 7 7 2 MRz, 7% A MEWZIEH
T EHHGRT T 7HDIABETNERRET 5.

3 RBEFE
31 7=ty b: HEXE KG

AR T, HHADT — XX — 12 2013 F£02 5
2020 4F D NI B §% X 7249 57,000 18 D H A S0 2
5, HE, FE, EHOMEIRE, EEETZHMEL
TERENTHGK T 2 7 B E KG 2L, 7—
Xty b2 LTHWS., HiliXxEKGIIEENS T
VTATADRA T B ERLIZ, VL—2a
VBYRER2IC, BILUT 4T 4 XA T
BRERLEAFH 7 72AF—~<2X 1 1IRT. 7%
B, KeyPhrase(EHEGE) 135X FHIZD X TF-IDF fED
AL 305ERHH LT WA, FiflitE KG 1&, i
& (Document) DIFHIZD A, ZDOWEL 7 F X ME
W LTRFELTEBY, 2oftoz> 74 74 RO
VL —2aid 7 ¥ A MEREFBR0izo, Fif
XEKGIE—EHDLYT 4 T4 ICDAEMBRT ¥ A
MERDPO L HFR S Z 7 TH S.

32 EFICEBHE

AR TIE—HOLY T 4 T 4ICDAEMZT
F R MEBRPBOLHGEKT 7 71T 2HDIAA
FEeLT, THFAMEREFAETILE, TFX
k+ID BHAHETIL (LT, +ID HOAAET L
MER) 28R T 3. 7F X MEWRIEHET L L+ID
HHAABETLVOMBIKZK 2, 3I1ZZhZIR
T, INHDETMX, FHAMERSGEICXED

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



Document

IS_PART_OF || WRITTEN_{first, |

(\ subsequent} _~| CONTAIN
Affiliation Person KeyPhrase
| BELONG_TO |

B1 EiicEKG ORI 7 xF—<

Head - TS hg
ea X SentenceBERT ——— LA
(Document) 768d -> 200d

Relation '—, h

Relation — D —

200d r

f==lh+r—tl

Tail Tail ID

_— e

(3EDocument) 200d t

B2 72 MERIGHETT VO

HDIAAERZ IS 5 XS5 HLR L 7z TransE & R
5ZEMTES. HMiXEHEKG2HELNE MY
T IX, h 7 Document TH 5355 T F X MERD
FIFHCE 3. ZO, 7% MERIEHET LIZ
SentenceBERT[17] 1T & D Document (ZHft2 < D
HDIAAR hyyy ZIER L, ZHE (K4) ZHEL
THEEO 7 X X MEWRZHWz h O ®IAAKRT h
BHERT 5. +ID HOIAAETNIE, hgy IMZT
Document @ ID 12D < [EH O 8 IA AR hyoen
AR - S XY, HICEHEZE L CRoTH
LG R7 bz h ODIAARE h 5 5,
J — FORENRERD KM 2ETLVTHD. h
7% Document T/ WIGE, 7 F X MEMRIGH, +ID #
DABETNLDE S 5B, TransE ¥ [FIFEICHEH DA A
KU hrt 2 EET 2. HDABLFEODD A2
7 BEEL f(h,r,1) 1& TransE & AT, () ITBWT
p=2Yt LB EHN3.

4 EER

41 EERAE

RELLFHEOEMMZ MG 2 72012, Hifi
XEFEKGIZNT 2V 7 FHMREDOEREIT- /.
FEETIE, EED Y T (hrt) IZ2OWT, (r,1)
Mo hETHSTZRRAZY, (hr) bt 2 THlT
LZRA7EFEITL, 2 ODFERDEE % ¥ % Both
Prediction % X 7 Tilffi 3 5. EFucHBVTIE,
fiL7ze2Tor—2ty s LT, ZILDS &IELR)
P TRL, 7TFXMERIELEENRVNY S
NDFBER WAL T % 72912, Affiliation X £ 7D T
YT 4T AEEND MY TR L 7-PRIBHIBR
DS D 2fEEEZHWS. K1 D, hbtDRA TN

— 2939 —

- n
— SentenceBERT —— G4
768d -> 200d
’
'hsum

Head Head ID HEE
(Document) 200 hgocp 400d -> 200d
Relation h J
Relation ID
200d r

f=-lh+r—tl,

Tail Tail ID
(3EDocument) 200d t

B3 7FZ2F +IDHEDAAET LD

> 768d . 200d
w Linear—— GELU — Linear

> 200d Dropout
o [ Layeriorm <G "

(p=0.5)
B4 Zig oG

Affiliation T® % %%, Document X f DTV 7 4
TAPEENZND, ZOMY TVETFAMNE
WERRV., ¥z hzhor—&tEy bHO b
VINVERET %, T —%, MEET—4%, 7 A b
T—=R, WXHELET 21 THIT.
FHEHEREICIE, BFRAZICBWTEEBEATTIL
DY 2 bt DEHEZRa7 THIERE
=X DJEAI % B ¥ 12, Hits@k ¥ MRR(Mean Reciprocal
Rank) Z5IE LHW S (A1 §iZ8). €7 01& Python
M RIER S 7 ®DIAA T A4 7 Z ) PyKEEN[18] %
FWTESEEL. R—RF 4 121 TransE & RotatE
ERALRE. HEFEEDETOETILTRY L
h,r,t DRJTIX 200 Kot e L7z, FRBEFECEB
W, D XFEDHDIAAIZIE SentenceBERT[17]
DHFFEFADLEEMNGEF AV ZH WS,
DETADPHELNE XEHDIAHLNRT FILDRIT
1% 768 T, SentenceBERT ET/NLDI8T X — X |F¥H
FRCHEFI SR VERE L L7z, #E, Optimizer 1
AdaGrad[19], 28 RIZ0.01, Ny FH 4 FFEF;
12512, FHMfiRRICIE 32 & L.

42 R

4.1 fioZ&tET, 71 DS HRHED Y > 7 FHltRE
DFMEFERZ L 3 1R Y. BEFEORHEIIR—Z
& L7z TransE & D @<, BE DM HIAART %
HBALZeTY 7 PHRER M ET 2 2 2
BULT. —H, WERBELIZERL DX RIHfEE
T RotatE TH o 7=, K2, FiEHIkR DS {8 FH IR O fs

1) https://huggingface.co/sentence-transformers/
paraphrase-multilingual-mpnet-base-v2

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



&3 ZADSHRAKDY 7 FHANEE., K& RREME,

ET MRR Hits@1 Hits@5 Hits@10
TransE 0.052 0.000 0.101 0.146
RotatE 0.140 0.096 0.180 0.224
7 ¥ 2 MERIEH| 0.108  0.067 0.140  0.187
+ID E®HAA | 0109 0.068 0.144 0.188

&4 FEHIFR DS MK DY > 27 FRIKE

EFN MRR Hits@1 Hits@5 Hits@10
TransE 0.052  0.000 0.100 0.146
RotatE 0.139 0.095 0.179 0.223
7% 2 MEHRIEH| 0143 0.094 0.185 0.235
+ID #®AA | 0.105 0.064 0.140  0.183

RERA4ITRT. 205G, BEFIER RotaE L [FH
En LA ZBEERR L. RIDKBRL RS L,
RotatE (31Z e A Y MREICED R oo /2—F
T, BEFHEIEREIKREMELTEY, #EF
BN LT, 7F XA MEREELBERVMNY IV
DHEERD Y > 7 TR E R FICHF ST 2 2 & 2R
L.

5 ER

51 FUL—oa>EnY)roFilttse

PO TAHOTFXMNEROBEIZ K 2 E
EERTDZEDIC, KV —TaryBEOY Y
FTHKEEEZ R 2. 7LDS FHKBORYV L — =
YOV VI PHIRE R R SA2 f#)ITRT. Z
DG, 42 @i FEE, £V 1L —2 3 ¥ T RotatE
Wik EFE T - 72. CONTAIN, WRITTEN first,
WRITTEN _subsequent T3 42 2 TF1E D F A3 RotatE
DRETH3H, ISPARTOF IZBIF2V > 7 FHl
FEFEX TransE 23 RotatE DX E 7o TW5. X
T, WRITTEN first {25 1) 2+ID #DIAAE T ILD
FEFEZ, TransE @ 0.109 &8 U KIEIWCHER L
0254 Ho7z. DLEXD, XEHDIAL % HARE
ZbY IR LT, IBEFEIKEER LICHFS T
LLiERING.

FrEHIFR DS MIHE D&Y L —2a v BDO Y »
7 THRELZR (A2 H#H) ITRT. R5PLDE
L H T % &, CONTAIN O F5E X RotatE Tl
FrAYZEBR NI L, 7FAME
WMIEAET LV TIERBER LU RotatE % E[A] 5 7=,
WRITTEN first £ WRITTEN subsequent (5| & #t =

— 2940 —

RotatE B ETH B DD, 7F X MERIGHET
NMIFEERRKEL ERLTWS., MEXD, #EF
BERXEBEREEEZV Y LD & - TH
Ea EaAFcE 2. MICE 2R, XEEREEL
BEROVEY IVIIREFEICE o THREKRTICE
MBEBNDH D WHEIND.

5.2 PCAICK ZIBHIAHZERDARIL

7 ¥ 2 MERIZ X 25K 7 7 8 A A ZER D1
HoZbE @M R 27912, HikT 7 7#HdiA
AZEM % PCA[20] 1T & » TIRXITIL LATR{L S 3.
7272 L, RotatE \FHRZEMANDHDAAAT, PCA
12 & B RICHITEE DR K EE A 7=, Z ZTIEE
ERHERL.

XI5, 6(A.3 fifi) IZ TransE, 7 ¥ A MERIEHE TV
DR LAERZ Z 2R T. ZDHE, Document
PHNDOLy T4 T413—2D 75 RARICEED,
WRITTEN_{first, subsequent} > CONTAIN D DX 7
hLiE Document 22 5T > T 4 T 4 DT T AR
FWTW3 A, HWZIEE AYERR V. DR
5, h ¥ Document TH B bV DV > THIKE
12, Document IAND > T 4 7 4 DERZDBRKZWV
72, t OHFIDHE L KRB Z e THETES. M7
IZ+ID H®IAAHE T DAL R 2 7R3 . TransE
27X A MEWREHEFLDEAE L BRD, KLV
T AT A RATHIZT FARPTEELTWS. A
C WRITTEN_{first, subsequent} -* CONTAIN DX 2>
FLVEBRZZHFEEBENTED, £2Z2DHAES
Document %> & Person X° KeyPhrase D 7 7 A X &[]\
T3, V7Pl > 74 7 4 ZIERFL
WA WHDALZEMZEG L TWE Z AR 5.

6 &HbHIC

AT CE» S, ME, FE, EHNE, EE
BrRHWTER SNz, 5Oy T 4 T 412DHA
BT F A MVERPMOL AT 7 7DF — &
v M EMXEKG ZHWE L. s 7 790
TXFAMEREEHA LT XX MEBRIEHET V
Y7 XA M+ID HDAAETLZIRREL, HificE
KG ZHWTIREFEDV V7 FHIEXRAZ1ITE 5T
FBEZFMEL 72, FER, X—2A¥ 423 TransE % L[]
LFEERENL, REFEI—HOZ YT 471412
DAEEMET ¥ A MERPHO L HFKZ 7 712 L
TR 5 Z L ZHER LTz, 511X TransE DS}
DETNERN=RIZ LT FENDILRZ ED 72 0.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



BE Xk

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

W 7 BR O, T ORER. HIEk 2 2 7 o fisEic BT
% translation-based models D /& & B, N THIREY
R LR E KL Vol. 2018, No. SWO-044, p. 03,
2018.

Quan Wang, Zhendong Mao, Bin Wang, and Li Guo.
Knowledge graph embedding: A survey of approaches
and applications. |EEE Transactions on Knowledge
and Data Engineering, Vol. 29, No. 12, pp. 2724-2743,
dec 2017.

Fengyuan Lu, Peijin Cong, and Xinli Huang. Ultilizing
textual information in knowledge graph embedding: A
survey of methods and applications. IEEE Access, Vol. §,
pp. 92072-92088, 2020.

Antoine Bordes, Nicolas Usunier, Alberto Garcia-Duran,
Jason Weston, and Oksana Yakhnenko. Translating em-
beddings for modeling multi-relational data. In C. J. C.
Burges, L. Bottou, M. Welling, Z. Ghahramani, and K. Q.
Weinberger, editors, Advances in Neural Information
Processing Systems, Vol. 26. Curran Associates, Inc.,
2013.

Zhiqing Sun, Zhi-Hong Deng, Jian-Yun Nie, and Jian Tang.
Rotate: Knowledge graph embedding by relational rotation
in complex space.

Shuai Zhang, Yi Tay, Lina Yao, and Qi Liu. Quater-
nion knowledge graph embeddings. In H. Wallach,
H. Larochelle, A. Beygelzimer, F. d'Alché-Buc, E. Fox,
and R. Garnett, editors, Advances in Neural Informa-
tion Processing Systems, Vol. 32. Curran Associates,
Inc., 2019.

Bishan Yang, Wen tau Yih, Xiaodong He, Jianfeng Gao,
and Li Deng. Embedding entities and relations for learning
and inference in knowledge bases. December 2014.

Théo Trouillon, Johannes Welbl, Sebastian Riedel, Eric
Gaussier, and Guillaume Bouchard. Complex embeddings
for simple link prediction.

Tim Dettmers, Pasquale Minervini, Pontus Stenetorp, and
Sebastian Riedel. Convolutional 2d knowledge graph em-
beddings. In Thirty-Second AAAI Conference on Arti-
ficial Intelligence, 2018.

Rui Wang, Bicheng Li, Shengwei Hu, Wenqgian Du, and
Min Zhang. Knowledge graph embedding via graph at-
tenuated attention networks. IEEE Access, Vol. 8, pp.
5212-5224, 2020.

Richard Socher, Danqi Chen, Christopher D Manning,
and Andrew Ng. Reasoning with neural tensor networks
for knowledge base completion. In C.J. Burges, L. Bot-
tou, M. Welling, Z. Ghahramani, and K.Q. Weinberger,
editors, Advances in Neural Information Processing
Systems, Vol. 26. Curran Associates, Inc., 2013.

Teng Long, Ryan Lowe, Jackie Chi Kit Cheung, and Doina
Precup. Leveraging lexical resources for learning entity
embeddings in multi-relational data. May 2016.

Zhen Wang, Jianwen Zhang, Jianlin Feng, and Zheng
Chen. Knowledge graph and text jointly embedding.
In Alessandro Moschitti, Bo Pang, and Walter Daele-
mans, editors, Proceedings of the 2014 Conference on

[14]

[15]

[16]

[17]

[18]

[19]

[20]

— 2941 —

Empirical Methods in Natural Language Processing
(EMNLP), pp. 1591-1601, Doha, Qatar, October 2014.
Association for Computational Linguistics.

Ruobing Xie, Zhiyuan Liu, Jia Jia, Huanbo Luan, and
Maosong Sun. Representation learning of knowledge
graphs with entity descriptions. In Proceedings of the
Thirtieth AAAI Conference on Artificial Intelligence,
AAAT’16, p. 2659-2665. AAAI Press, 2016.

Jiacheng Xu, Xipeng Qiu, Kan Chen, and Xuanjing Huang.
Knowledge graph representation with jointly structural and
textual encoding. In Proceedings of the 26th Interna-
tional Joint Conference on Artificial Intelligence, 1J-
CAT’17, p. 1318-1324. AAAI Press, 2017.

Xiaozhi Wang, Tianyu Gao, Zhaocheng Zhu, Zhengyan
Zhang, Zhiyuan Liu, Juanzi Li, and Jian Tang. KEPLER:
A unified model for knowledge embedding and pre-trained
language representation. Transactions of the Associ-
ation for Computational Linguistics, Vol. 9, pp. 176—
194, mar 2021.

Nils Reimers and Iryna Gurevych. Sentence-bert: Sen-
tence embeddings using siamese bert-networks. In Pro-
ceedings of the 2019 Conference on Empirical Meth-
ods in Natural Language Processing (EMNLP), pp.
3982-3992, 2019.

Mehdi Ali, Max Berrendorf, Charles Tapley Hoyt, Lau-
rent Vermue, Sahand Sharifzadeh, Volker Tresp, and Jens
Lehmann. PyKEEN 1.0: A Python Library for Training
and Evaluating Knowledge Graph Embeddings. Journal
of Machine Learning Research, Vol. 22, No. 82, pp.
1-6, 2021.

John Duchi, Elad Hazan, and Yoram Singer. Adaptive
subgradient methods for online learning and stochastic op-
timization. Journal of Machine Learning Research,
Vol. 12, No. 61, pp. 2121-2159, 2011.

Karl Pearson. On lines and planes of closest fit to sys-
tems of points in space. The London, Edinburgh, and
Dublin Philosophical Magazine and Journal of Sci-
ence, Vol. 2, No. 11, pp. 559-572, 1901.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



A {J8%

A1 FHEEIEDOES

F U )LD Head 7 Tail ZHIER L THE - 72/
(2,r,0) & (hr,?) 27TV q;, HMEICHWEZ Y
DEERQ, 7L ¢ THNTB1EE y; &5 5.
7, ¢ DFRTICZ T 474 e ®IRA LG
5B MY TIE (gie), AT f(qi,e) DIE
W2 & o TRENEIC I % 2 72 & = DAL % rank(q;, e)
*3%. §5%¥&, Hits@k ¥ MRRIZLL FORTH
3.

] i Vi) <
Hits@k = 14 € Qlrank(qiy) <K} )

9
1

1
MRR = — - 3)
10| quE:Q rank(q;, y;)

CIZTEIFLEWHEE 22BN OMEAS A D, FEh
TlX k= (1,510) D 3 8% — Tilfiz 5 3.

A2 VL=2ar8a)roFHER

#5617 DS, FiiEHIBR DS X3 % Y
L—yaryZleo)ryr PHIBERLZRT. 65IE
¥ MRR TH 5. sHlilCH WYY I rBuizn
Z# CONTAIN 75 311,724, WRITTEN first %5 11, 144,
WRITTEN _subsequent 75 10,469, BELONG_TO 73 816,
IS_.PART.OF 23 137 TH 5.

R5 VL—varyZleo)r 27 THKE L

DS,MRR).
ETIL CONTAIN WRITTEN. first WRITTEN _subsequent
TransE 0.048 0.109 0.085
RotatE 0.130 0.318 0.235
7 XA MERIEH| 0.111 0.102 0.077
+ID #HiABL | 0.102 0.254 0.168
E7IL BELONG_TO IS_PART_.OF
TransE 0.159 0.077
RotatE 0.301 0.149
7 ¥R MESRTER | 0.086 0.042
+ID H A A 0.171 0.057

6 VL —aryIlroyrrTHlKE FEHIR

DS,MRR)
ETIL CONTAIN WRITTEN.first WRITTEN_subsequent
TransE 0.048 0.108 0.085
RotatE 0.129 0.326 0.219

7 ¥ A MERIEH| 0.138 0.281 0.185
+ID H DA A 0.097 0.250 0.170

— 2942 —

A3 PCAIC&BAIHRILER

5,6,7 2, TransE, 7% A MERIGHET L, T
X2 M+ID HHIAAETILDMDAANT b L%
PCA IZ TIRXIEAL « AL L7252 RS. 7—X
ty bOZYT 4 T4 VL= avEZET
NVTHDIAATRERIC PCA ZH L, B _F D
FCTEARIL L. (hrt) OEDIAANRZ FLDH
h+r=t 2 WO BRELTWVW3HE, PCAD
B SEBXTLBDONRZ P LW, v, ¢ BT,
W+r =t O TE, BRALSWV. h
& t-SNE 72 & Dt DR TTIL F £ LT PCA »3
GRRETHILEERD.

TransE

Second Comp
L S N ]

75 -50 -25 00 25 5
First Component

B 5 PCAIZ Xk 2HDiIAAKRBAIHIL (TransE E 7 L)
AF:Affiliation, DC:Document, KP:KeyPhrase, PN:Person

BRI

8 Entity Types
o AF
6 DC
o K
e PN
4 ;
E i'p,pan,of
§ 2
2
E RITTEN_subsequent
O o =Rl
° A ITTEN_first
5 welong_to
& 2 !
-4
-6
-10 10 20 30

First Component

E6 PCA &L 2HDIAARBAH (7 F X MEWRIEH
ETI)

+IDIEA

WRITTEN_first
’/VR\‘ITEN,su bsequent

S 4 /

Entity Types
o A

204

econd Component

S

\&elon to
-10 LS
-5 -0 5 5 10 15 20
First Component

E7 PCAICKBZHDIAAREAHI (+ID HDAATE
L)

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



