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Event type: Transaction.Transfer-Ownership

Sentence-level EAE Seller Artifact
.--"""-__-"‘“
Cash - strapped Vivéndi wants to <t> Sell </t> Universal Studios, its Universal
Artifact \ Artifact

theme parks and television production company.

Event type: justice.judicialconsequences.execute

Document-level EAE | Executor
Dan Sanchez reports : udis Go Full ISI heir US - Backed Takfiri War
on the Shia Saudi Arabia has perpetrated a mass <t> execution </t> that puts

Defendant
ISIS’s beach beheadings to sham rty-seven heads rol d nn Saturday One
of them belonged to Nimr al - Nimr, a revered Shi‘itejcleric who had been
sentenced to death for sermons in which he criticized the government
(especially for its persecution of the country ‘s Shi‘ite minority).

Figure 1: Examples of (top) sentence-level and (bnt—
tom) document-level event argument extraction. Trig-
ger words are included in special tokens <t> and </t>.
Underlined words denote arguments and arcs denote
roles.
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participant communicated with participant v r
about mpicat Pf.ﬂ r L EART'DECOdEr
| ~ 3 ' i
[ | \ Pr‘!diﬂ'ln_l'l Span <8, 10> <& 7> <11 11> <18 20» |
Manual Template / | [ BART-Encoder } I mmsreessssiee o A— w—
Concatenation Template/ | | _ Ground Truth  <6,7> <8, 9> <1, 14> <18,20> |
Soft Prompt - — 4 —
) ; in the first <t> debate </t>, Trump disputed Argument | participant | participant | topic | place
[ ) . . | . contact. Clinton's comment that stop and frisk was } i |
participant mP‘CP'Ia‘:E!"_‘ negotiate.n/a *—ruled unconstitutional in E&m‘ Output - Trump | Clinton _airﬁ | 5:: |
Arguments Event type Document M @) @ @
Prompt Creation For EAE Span Selector Decoding Learning with Bipartite Matching

Span
Prediction

Same-role
Argument
Assignment

Figure 2: Overall architecture of PAIE. Given a context (about an event), PAIE first creates joint prompt based on
its event type. Then the context and prompt are fed into the BART-encoder and BART-decoder to generate context
representation and role-specific span selectors. Multiple span selectors extract argument spans from the context
simultaneously. A bipartite matching loss finally optimizes the global span assignment.
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Participant communicated with Participant

about topic at Place .

Prompt Example

Victor ( and Victor ) defeated in ConflictOrElection at Place ( and Place )

Victor ( Victor ) ConflictOrElection Place ( Place )

1 - S !
L% " . | |
participant communicated with participant |
about topic at place BART-Decoder
L S R |
: | * |
Manual Template / | [ BART-Encoder J |
Concatenation Template/ | |
Soft Prompt el e e e e
) In the first <t> debate </t>, Trump disputed
r " | contact. Clinton's comment that stop and frisk was
part icipant topic p,am-Fie_g_otiaw.Ma *ruled unconstitutional in W
Arguments Event type Document
Prompt Type |
Prompt Creation For EAE Span Selector Decoding
MA Template
CA Template
SF Prompt

<Vic_left0> Victor <Vic_right0> ( <Vic_leftO> Victor <Vic_right0> )
Defeated <Conf_leftO> ConflictOrElection <Conf_right0>
<Place_leftO> Place <Place_right0> ( <Place_left0> Place <Place_right0> )

Table 1: Variants of prompt introduced in section 3.2. MA:Manual. CA:Concatenation. SF:Soft. Words with
angle brackets in Soft Prompt denote role-specific pseudo tokens of continuous prompt.
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Span Selector Decoding % — o ozl .
T |ely M 2yimmny y Ltrigs I R

H" = BART-Encoder(X)
Hy = BART-Decoder(H'"9; H{E™)) (1)

— H,, = BART-Decoder(Pt; H{™)
e . Span ofNe
| role-specific span selector:
S —T{ }ﬁqo - 5000000~ o0) p p
— = |[ - E‘ ; }l S e G e ) For k-th slot in the joint prompt we
wsamp . 8 | i | o onamian s e Tad e ws . . .
g } e s e N - o mean-pool its corresponding representations from
) .P = ::hlhefrst <t> del bn;‘!‘fl> Tlndﬂ%dk puted Argument | participant | participant | topic pface Assignment % h
part topicplaceia— | SR +iedwnonsiusinal n New o Gt | T | o | 2% P | hy¢ and obtain role feature ¢, € R
Arguments Event type Document @ @ @ @
Prompt Creation For EAE Span Selector Decoding Learning with Bipartite Matching
start start h
) — gy owlotert) ¢ R
w(end} w 5 w(end = Rh (2)
tart T
g [w(start); ,w(end)] c RM'2 6 = [y (start). t,b(en )] is exactly the span selector for

k-th slot in the prompt.
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Learning with Bipartite Matching
Span Prediction:

IOgitSmN) - d’}:mrt)HX c RL

: d d L
logit\*"? = """ Hy € R (3)
- s . (start) ;. ..(end), .
ol ollio ] (8, Er)= argmax logit (¢)+logit, 7 (4)
Span (1,5)€L?i<]
[ oarroes / P 5500000000, | @)
| i | dt ____________ . _
| | | Prediction Span <B, 10> <6,7> <11 11> <18, 20> | o
[ s | X LU | Same-role Argument Assignment:
| — S _| IR e . e A R i e me-role 2 . &
i the st <& d.mfm,, Tangial] | srmonst|pamnt] ] s ] | o optimal assignment &,
Clinton's comment that stop and frisk was 1 -
~|ruled unconstitutional in New York. Output . Trump Clinton ar:?rpidt :::
Document @ @ @ @ pgcstart} = Softmax(logitgs(f&ﬁ))
Span Selector Decoding Learning with Bipartite Matching - il
P = Softmax(logit;(z) ) (5)

Ly, = —(log p™™ (sr) + log pi™ (ex))  (6)
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ACE05 RAMS WIKIEVENTS
Mokel FIM.  laved AssC Arpd ArpiC ArsT ArpC HeadiC
FEAE (Wei et al., 2021) BERTb | - . 535% 47.4% - i i
DocMRC (Liu et al., 20214a) BERT-b . AsTE - 485F .

BERT-b | 659 592 - - . - .
BERT-1 | 732 693 - - - - -
BERT-b | 68.2% 65.4* 464 440 543 532 569
BERT-1 |70.5 689 487 467 569 545 593
BART-b | 59.6 550 509 449 475 417 442
BART-1 | 69.9% 66.7¢ 512 47.1 668 624 654
BART-b | 68.9 67.0 494 463 603 571 614
BART-1 |73.1 722 517 487 616 574 613

BART-b | 73.0 70.6 530 498 682 634 66.4
BART-1 | 75,7 733 556 53.0 69.6 657 69.2

OnelE (Lin et al., 2020)
EEQA (Du and Cardie, 2020)
BART-Gen (Li et al., 2021)

EEQA-BART (Our implementation)

PAIE (Ours)

Table 2: Overall performance. We highlight the best result and underline the second best. *
means the value from the original paper. b in column PLM denotes base model and 1 denotes
large model.
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Concatenate PLM |ACE05 RAMS WIKIEVENTS

Arg-C

Model v BE-b | 659 46.3 62.9
ACHIS BayD bt v BA-b | 70.2 49.3 62.8
PAIE 70.6+0.85 49.8 +0.77 63.4 +1.04 v BAl | 723 587 65.1
- bipartite matching |70.3+0.00 49.4+0.69 62.840.48 BA-b | 706 498 63.4
- multi-arg prﬂmpt 66.2+1.07 47.T+0.81 61.8+0.85 i BA-l 73.3 53-“ 65.7
- role-specific selector [67.0+0.64 46.3+0.77 57.1+0.82
EEQA 65.4 44.0 53.2 Table 4: Arg-C F1 of different PLMs (BE and BA
denote BERT and BART) and usages of prompt (en-
Table 3: Ablation study on three benchmarks. coder or decoder). Concatenate stands for concatenat-

ing prompt with context as inputs of encoder.
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Figure 3: Arg-C F1 using three different types
of prompts in Table 1 plus the single template
on document-level test set (left) RAMS and (right)
WIKIEVENTS.
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Trigger-Argument Distance d
Model
6 —2p79] —1p1e4] Opis11] lis7) 247
BART-Gen 177 16.8 48 16.6 9.0
DocMRC 21.0 203 466 172 122
FEAE 23.7 19.3 49.2 250 54
EEQA-BART | 156 24.0 S1.T 235 89
PAIE 217 273 547 294 254

Table 5: Performance (Arg-C F1 score) breakdown
by argument-trigger distance d on RAMS development
set. The argument number of each case is given in the

bracket.
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PAIE
o 60 WIKIEVENT Argument Number n
= A Model
& 1468 2(66) 3[15) > 4[17]
‘;40 — EEQA-BART |58.0(_s) 59.7(_2) 28.6(_g) 10.0(_is)
= b PAIE (Ours) | 647 614 381 286
% 0.0 25 50 e — Table 6: Arg-C Fl on WIKIEVENTS breakdown by
; ' threshold ' ) argument number n of one role. The case number is
Figure 4: Arg-C Fl wur.t different thresholds for given in the square bracket.

WIKIEVENTS. We draw the performance of PAIE in
red dashed line for comparison (no threshold tuning).
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50
© 45 _‘r—“‘“#’l Model ACEO5 RAMS WIKIEVENTS
04 -
& : e BART-Gen |58 124 332 548 19.1 290
;!_1,35 o] EEQA-BART [11.8 36.0 66.0 187.4 30.9 83.8
<30 —~ o EEQA-BART PAIE 29 8.4 190 38.6 8.4 18.3

25 —4— DOCMRC w/DA

1% 2% 5% 10% 20% 50% 80% 100% Table 7: Inference time in second for different

Ratio of training data
Figure 5: Arg-C FI1 score on RAMS test set w.r.t differ- models on the whole test set of ACEOS, RAMS,

ent data ratio. w/DA denotes data augmentation. WIKIEVENTS.
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