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« %5 : A massive 8.9-magnitude earthquake hit northeast Japan on Friday, which
cause a large amount of houses collapsed.
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sentencel |, [sentence2 ] ™
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* PriorityZR 7/~ 20 5R 2%/ Pattern

“after lrag war, the oil price falls”

“After 2 Years, US Capitol Restoration Project Is Complete”

PUHC B ThET B IR TR

m)  (Iraq war, the oil price falls)

* (2 Years, US Capitol Restoration Project Is Complete)
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Transferable BERT

* T
— R4 BERTE AR IR T I B 48 L1 T2k
— Transferable BERTIZ 1 = EIZIESE, Y_F’ﬁPre trainingFAFine-tuningt&
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3. Fine-tuning [ Supervised Target Task: Story Ending Prediction J
7 3 ~

. o S ised Task 1: S ised Task 2: S ised Task N:
2. Supervised Pre-training [[ N ] [ MC_MNLI ] [ P SwWaG ﬂ

Large-scale Unsupervised Pre-training Tasks:
Language Modeling and Next Sentence Prediction

l BERT l

Zhongyang Li, Xiao Ding, Ting Liu. Story Ending Prediction by Transferable BERT. 1JCAI, 2019. I N
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1. Unsupervised Pre-training
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Ry = fOTT P+ w (%] + b)

loss(E, E") = max(0,1 — f(E) + f(E")) + \|| ||

ARMERENERS | Jwess

o 1) o B
AEX A

FIRFES
EHFziEi
BEX KR

C: FoihiH=E FFERA EFH z

Xiao Ding, Yue Zhang, Ting Liu, Junwen Duan. Deep Learning for Event-Driven Stock Prediction. IJCAI, 2015. MR TR 7N
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Knowledge Graph — ' : Event Embedding : ' Knowledge Graph —

. Relational Knowledge . Categorical Knowledge

_______________________

! <Steve Jobs, Apple Inc.> i i3 xq(l il Gaes- [ ! <Steve Jobs, employee> !
. | <Mark Zukerberg, Facebook> wi i oy = et « < Steve Jobs, billionaire> j
E <Bill Gates, Microsoft> ' : ! ! <Apple, electronics company> i

1 ! 1 ] 1 |
! Relational Knowledge Vector Space | i Event Vector Space | i Categorical Knowledge Vector Space
1 ! 1 : 1 1

: : " 0 ogx ! : o)

_____________________________

______________________________

Xiao Ding, Yue Zhang, Ting Liu, Junwen Duan. Knowledge-Driven Event Embedding for Stock Prediction. Coling, 2016.
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X PersonX threw basketball
X PersonY threw bomb

EXHARIE, AMEILE

2N, FEMELES

ELEpEAE

aﬁiEl’JZi*

X AR EN
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X PersonX threw basketball

(a) Intent »
X PersonY threw bomb
X PersonZ attacked embassy X PersonZ attacked embassy
> >
A A
X PersonZ achieved goal X PersonZ achieved goal
\ X PersonX broke record
(b) X )I:ersonx broke record L Sentiment »
FRRDNY 9T EEE X PersonY broke vase
> >
Xiao Ding, Kuo Liao, Ting Liu, Junwen Duan, Zhongyang Li. Event Representation Learning Enhanced with External M AR 1 Tl 2
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BEETET: o= 3 3 pl(ae) loglp(x.))_

ze€C lEL

. IOSsintent
senti

SiMyeq

\
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s Script (BZ) in artificial intelligence (Schank and Abelson, 1977)
£ FE 5

RFFE =/ E TS

7=3:
s

Zhongyang Li, Xiao Ding, Ting Liu. Constructing Narrative Event Evolutionary Graph for Script Event Prediction. In Proc. of IJCAI, 2018. /i 1l k2
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‘ X walk to restaurant ‘

| X walk to restaurant ‘

‘ X leave restaurant |
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« I ATLIERZE T an{al il 7
event pairflevent chaini#{T¥n

M, FAT8Y TAER Z= a0 F

Jevent graphHY AR IEIZ(F

BEIRE NS TN

s B|EHFEIBENEHRTE

A0 &=

- Bl MgE = ARE H BB

iﬁiﬁi’l‘i, FI)BFREHX

H‘

(enter) (order) (serve)

( (eart)

”CID the correct answer

@ the randomly generated
wrong answer
\ (talk)

(a) Given an event context (A, B, C), choose the subsequent event from D and E.

————————————

____________
————————————

____________

____________

(enter)

(b) Training event chains.

N -
(serve)

(pay)

(c) Narrative event graph based on event chains in (b).
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(order, subj)
(enter, subj) 002 (eat, subj)
Foopp b ey e
[ ] *’Lg =3 7-5 E,\J 7 \R =_3' (walk, subj)
==) Ay § 1D PO
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(wait, subyj)

(read, subj)

(leave, subyj)
(seat, subyj)

(pay, subj)
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PR RF I —F IR EHRT

s ZIVIIREHRT
° ?ﬁtlj—/l\zfg'ﬁ: e = {P(ao; an, az)} u&iﬁﬂfﬂ%ﬁ#fc%ﬁ’\hﬂrﬂ%

Up»Vayr Vayr Va, € R4, JFEIEINSFHAHRT: Ve, = f (Vp) Vays Vay» Va,)

(ol )
e Average: Use the mean value of the verb and all arguments |
vectors as the representation of the whole event. (fr‘k“’) G Gt
. . |
e Nonlinear Transformation [Wang et al., 2017]: (ooooo) (ooooo) (ooi)oo) @oce9
\

ve = tanh (W, vp + Wo « Vag + W1 *va; + Wa v, +0) (2)

GGNN GGNN GGNN) (GGNN)
where W,,, Wy, W1, Wy, b are model parameters.
@ aa @) @

e Concatenation [Granroth-Wilding and Clark, 2016]: Con-

catenate the verb and all argument vectors as the represen-
tation of the whole event. @@@@ ‘iii ii‘i @@@@
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« BIISGNNEFEMHR T (ETFGGNN, Li et al. 2015xi# 55 3))
« SGNNAVII N B IR N EERER(®) F0 A

e,: (enter, subj) e,: (order, subyj)
@ @) hO & 7 F 44 £ IOARPTA R & F 46
(eat, sub}'-) ://' o‘o ‘éj z i °

,I e.: (eat, subj) ey: (serve, obj)

(b) AR A RL 69 F B AR 4 4R %
@ (00000
' b ~8ssss Ali,j] = w(vjlvi), ifvi—=>v;€E,
(leave, subj) 3.7 O, Others.
=

HE R Tl K %

U HSEERRTA O PG
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« BIISGNNEFHEH R (EFTGGNN, Li et al. 2015i# B 21)
« SGNNBEIFE FTZ845 5 GGNNAIGRURY| T3 240L

a® = ATh=D 1p

M) = g(W#a® + U=pt-D)

r® = g(Wra® + UTpl-1)

¢ = tanh(Wa'® + U(r® @ h-1))
RO = (1= 20) @ BV 4 20 @ O

@@@@ iiii iiii @@@@
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U HSEERRTA O PG



SR FUNIEMSEHERE

- BRIEIERI RS POl
B LR SRS BRI
VIS 515 = g(h®, B

‘g Exce, e, ..., 6n,1lae REH e, ATREMEFT

€ (vll,vc) ) (emw)
il Y

@0000 ©0000 Q000D 0000
A A A A

vk
Sj = E Z Sij
RERTEFSTESNERESHEALEHESR
C_ma’XSj f(vvvv f(vvvv) f(vvvv) f(vvvv)

J
BREH: o)=Y (max(O,mcw*gz‘n—slryJrsr,'))+%Ilell2 @@@@ “ii i‘i‘ @@@@
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°
A1)
Ay

Training Development Test

#Documents 830,643 103,583 103,805
#Chains for NEEG 5,997,385 - -
#Chains for SGNN 140,331 10,000 10,000

« 1¥4&: Multiple Choice Narrative Cloze (MCNC)

e
XBi% Y-H%
HHLTY
[f(x,%ﬁ), A0, BEOG S8, A (30, J

F,X 30, 2K 3, %X,

—_

o1 R (X, X2 E)
2 I E(X)
c3 A6 (X, B 1)) - 7
cq R R (X, Wit W R Toll

- R R Tk KA
cs: P (X, EIT) S T L T

r-ll. L ‘!



Methods Accuracy
Random 20.00
PMI [Chambers and Jurafsky, 2008] 30.52
Bigram [Jans et al., 2012] 29.67
Word2vec [Mikolov et al., 2013] 42.23
DeepWalk [Perozzi et al., 2014] 43.01
EventComp [Granroth-Wilding and Clark, 2016] 49.57
PairLSTM [Wang et al., 2017] 50.83
SGNN-attention (without attention) 51.56
SGNN (ours) 52.45
SGNN+PairLSTM 52.71
SGNN+EventComp 54.15
SGNN+EventComp+PairLSTM 54.93
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» 20185F9H10H, HIT-SCIRIETX AT (£FhE
(CRIBEERE) 1SR BENHE

A St TR B AR

e T KSCIR
O 18-9-10 AT WARMIE

BT RHESITESEERNREARPORE 7 EEEIER
B, AETRIEMZFHE AR T — 2R
SEENE, AXPHELNEIEANINRMZERIEIEE
iEDemo (& MT1H4%) . $EHE:

Hm |

- EhEIEEIEDemo V1.0

UHK R, UURMRERER 5, Sp Aol S ~ a e A
: SR B I AR 58 I B iAM ST ...

IR R B HRATEN 2

?HY &

= 1H & T3

5 V1.0hRZA )
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A EFIEEIEV2. Okt

] SREEEEV10 SREEEL2.0

URL http://eeg.8wss.com/ http://elg.8wss.com/
JERIESKEMENER.. B, W5, BRIE. #0

TN LRIES KFHEER. B, M5, ol XLy
HIBME (OTHE%) 11,653,062 12,121,279 (EAN1004K 7 &3CH4)

BAREHH 1,348,459 2,187,086 (HEMBOKR A NEH)

BARRERXZEH 1,410,642 1,607,638 (1&EMIL20 A PMNERXHR)

HREHH - 2,021,289

HRERXRZH - 414,777

IRV SEZS - 1,883,792

E R X R HMEFE 59.54% 85.12% ($&Fif16%)

BARE TR
S S BT L



SIEEERBENA

- iHREEEWRRSHE

- LR BEHE AT AR “48”
=5
- BXALR, HERF, fHZIJ%IIE
- TREREEEEET,
TREREMER
- B, BERY, EREEF

\

TR TR ERREA—ITEE

TNz A5
_Ilolﬁﬁii E )=

SEEE

=, EIXE

IR T K éﬁ%
2SS (BRSO R



SIEEERBENA

« 3 Bh X 1E A AR
« EItHE>XE
c A:FRFTE R R, B:AMRELETIG?
- ERTOMRHRLW
« A FREEREL. B:RBEIRE.
- BIE RS
c BRULBFLIFIESTM?
« XK., &Kk, mFREFEF

‘.I.H

IR T K éﬁ%
2SS (BRSO R



SR EVE AT 5T A

« Zhongyang Li, Xiao Ding, Ting Liu. Story Ending Prediction by Transferable BERT. In Proc. of IJCAI, 2019.

+ Xiao Ding, Kuo Liao, Ting Liu, Junwen Duan, Zhongyang Li. Event Representation Learning Enhanced with External
Commonsense Knowledge. EMNLP, 2019.

» Li Du, Xiao Ding, Ting Liu, Zhongyang Li. Modeling Event Background for If-Then Commonsense Reasoning Using Context-
aware Variational Autoencoder. EMNLP, 20109.

» Zhongyang Li, Xiao Ding, Ting Liu. Constructing Narrative Event Evolutionary Graph for Script Event Prediction. In Proc. of
IJCAI, 2018: 4201-4207.

« Xiaocheng Feng, Lifu Huang, Duyu Tang, Bing Qin, Heng Ji, Ting Liu. A Language-Independent Neural Network for Event
Detection. ACL 2016.

» Sendong Zhao, Quan Wang, Sean Massung, Bing Qin, Ting Liu, Chengxiang Zhai. Constructing and Embedding Abstract Event
Causality Networks from Text Snippets. In Proc. of ACM WSDM 2017.

» Zhongyang Li, Sendong Zhao, Xiao Ding, Ting Liu. EEG: Knowledge Base for Event Evolutionary Principles and Patterns[C].
Chinese National Conference on Social Media Processing. Springer, Singapore, 2017: 40-52.

« Xiao Ding, Bing Qin, Ting Liu. BUEES: a Bottom-Up Event Extraction System. Frontiers of Information Technology & Electronic
Engineering, 2015, 16(7): 541-552.

« Xiao Ding, Bing Qin, Ting Liu. Building Chinese Event Type Paradigm Based on Trigger Clustering. In Proc. of IJCNLP, 2013:

311-3109.
« Sendong Zhao, Ting Liu, Sicheng Zhao, Yiheng Chen, Jian-Yun Nie. Event causality extraction based on connectives analysis.
Neurocomputing (2016)173: 1943-1950. T ﬁ
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