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S1:    A magnitude 9.1 quake off Indonesia triggered a tsunami.
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S2:    The  earthquake  happened,  and  tsunami  strengthened.

cause (implicit)

earthquake

natural disaster
IsA

seaquake

shake the ground
CapableOf

seismic wave

CreatedBy IsA

tsunami

tidal wave calamity

wave

seabed faultage

Causes

Causes

IsA

IsA
IsA

destroy house

CapableOf
CreatedBy

Commonsense Meta-Graph

IsA−−→



5030

IsA−−→



5031

ConceptNet

Commonsense 
Graph 

Distillation

definitions

relational 
path

definitions
Commonsense meta-graph

Heterogeneous 
Information 

Fusion

meta-graph
text

Graph EncoderText Encoder

Commonsense-aware 
Memory Network

Updated 
Encoder

Updated 
Encoder Continual 

Pre-training

MLM

MEM

CL

event pair score

Distill Fuse Pre-train

(e1, e2) S

Gmeta

G

(ni, r, nj) G

D(ni, nj) =
1

i + i j + j

ni G K
N(ni)

N(ni)=
K⋃

k=1

{nk
j }, whereD(ni, n

k
j )≤D(ni, n

k+1
j )

G

G = {(ni, r, nj)|nj ∈ N(ni)}

(e1, e2)

G

e1, e2
G



5032

G

e1
e2 G

Gmeta

e1, e2
e1 e2

Gmeta

Gmeta

S = {t1, t2, ..., tL}

l (l) =

{ (l)
1 ,

(l)
2 , ...,

(l)
L }

Gmeta

N

{ 1, 2, ..., N}

(l+1)
i =

K

‖
k=1

σ( Σ
j∈Ni

αk
ij

(l)
k

(l)
j )

(l+1)
i ni

l + 1 ‖
Ni i Gmeta K

αk
ij

i j k
(l)
k

k k

...

Graph 
Encoder

Text 
Encoder

node embeddingstoken embeddings

keys
earthquake

seaquake

CapableOf

IsA

seaquake Causes

tsunami IsA

Values
shake the 

ground 
earthquake

seabed 
faultage

tidal wave

...

Memory 
Write

softmax

Memory 
Read 

softmax

...

aggregrate aggregrate

gate

updated updated

(ni, r, nj)
Gmeta ni

r nj

ni nj

(l) = {[ l
i1 ; 1], [

l
i2 ; 2], ..., [

l
iN ; N ]}

(l) = { l
j1 ,

l
j2 , ...,

l
jN }

i

i =
(l) S

i
(l)

i i S
i

ˆ (l)= (l)+[α1
(l);α2

(l); ...;αh
(l)] r

αi = ( i)

αi
r



5033

ˆ (l)

i

˜(l) = [β1
(l);β2

(l); ...;βh
(l)] w

βi = ( i )

βi
w

g = σ(˜(l) new + (l) old)

ˆ(l) = g˜(l) + (1− g) (l)

new ori

(ni, r, nj) Gmeta

LCTC= (γ+d( i+ , j)−d( i+
′, j))

γ > 0 d(∗, ∗)
′

LCL = − exp(f( Si
, Gi

)/τ)

Σ
i �=j

exp(f( Si
, Gj

)/τ)

Si Gi

Si

Si Gi

Gi f( )
τ

LMLM + LCTC + LCL

e1 e2

= S ⊕ e1 ⊕ e2

e1 e2 Gmeta

= e1 ⊕ e2

(e1,e2) = ( o( ⊕ ) + o)

o o

LDFP (Θ) = −Σ
s

Σ
ei,ej∈Es

ei �=ej

(ei,ej) ( (e1,e2))

Θ s
ei, ej

s



5034

�

K ∈ [500, 1000, 2000, 4000]

k ∈ [1, 2, 3, 4, 5] �

4.2 0.2



5035

6
0.2

0.6

6.3



5036

Samples
w/o. 
memory 
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w/o. 
continual pre-
training

SemSIn DFP

1) Iraq said it invaded Kuwait because of disputes over oil …

2) The fights erupted in Flatbush, and 46 were arrested at
Wednesday …
3) more traditional groups are also opening new chapters, thanks in
part to their ability to use new technologies …

HasSubevent−−−−−−−−−→
HasSubevent−−−−−−−−−→

Instruction
User    Assume you are an event causality 
classifier. Given a sentence and event pairs, you 
need to classify their causality type. The possible 
event causality types are listed as below:  causal, 
non-causal.
ChatGPT  Yes, I understand.
User  Please note that your annotation results 
must follow such format: “Answer: ([Event_1], 
[Event_2], [Causality_1]) <SEP> ([Event_3], 
[Event_4], [Causality_2]) <SEP> . . . ”.
ChatGPT  No problem. Let’s start!

Demonstration
User  Instance: Kimani Gray, a young man who 
likes football, was killed in a police attack shortly 
after a tight match. (killed, attack)
ChatGPT  Answer: (killed, attack, causal)

Question
User  Instance1: Iraq said it invaded Kuwait 
because of disputes over oil. (invaded, disputes)
ChatGPT  Answer: (invaded, disputes, causal)
User  Instance2: A Texas inmate escaped from a 
prison van near Houston after pulling a gun on two 
guards who were transporting him between 
prisons. (escaped, transporting)
ChatGPT  Answer: (escaped, transporting, causal)
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