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A man presented with an abnormal nodule measuring 0.8 x 1.5cm in the
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Event trigger

nodule

left upper lung lobe imaged through chest computed tomography scanning.

Diagnostic_procedure

Event type

Sign_symptom

Detailed description

abnormal

Area

0.8 x 1.5 cm

Biological structure

left upper lung lobe

Event trigger |computed tomography
Diagnostic_

SEEHRE procedure
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structure
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A man presented with an abnormal nodule measuring 0.8 x1.5cm in the

left upper lung lobe imaged through chest computed tomography scanning.
Diagnostic_procedure

Event trigger nodule

Event type Sign_symptom Event trigger |computed tomography

Detailed description |abnormal Event type Diagnostic_
procedure

Area 0.8 x 1.5 cm Biological |, .

Biological structure |left upper lung lobe| |structure
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Event Type

Role

Sign_symptom

e MACCROBATO—/SZ DA RV}

Biological_structure, Detailed_description, Severity, Lab_value, Dis-
tance, Shape, Area, Color, Texture, Frequency, Volume, Quanti-
tative_concept, Qualitative_concept, Biological_attribute, Subject,
Other_entity, History, Mass
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Lab_value, Biological_structure, Detailed_description, Qualita-
tive_concept, Nonbiological_location, Frequency,Distance, Subject,
Shape, Quantitative_concept, Texture, Severity, Age, Color, Area, Vol-
ume, Administration, Mass

I/E: 0) ﬂ:z L: /E-Tlhjﬁ:lc Therapeutic_procedure

Detailed_description, Biological_structure, Lab_value, Dosage, Nonbi-
ological_location, Frequency, Distance,Qualitative_concept, Subject,
Quantitative_concept, Area, Administration, Other_entity

b |\/|Od|fy %%)I\/-j_— ’f 7_— /f /’f /\\\\/ I\ Disease_disorder
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Detailed_description, Biological_structure, Severity, Lab_value, Quan-
titative_concept, Distance, Nonbiological_location, Shape, Volume,
Qualitative_concept, Area, Subject, Biological_attribute

Medication
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Dosage, Administration, Detailed_description, Frequency, Lab_value,
Nonbiological_location, Quantitative_concept, Biological_structure,
Volume

70 % I,E\ 0) Q /r 70 t L/ T %lJ }EH Clinical_event

Nonbiological_location, Detailed_description, Frequency, Biologi-
cal_structure, Subject, Lab_value, Quantitative_concept, Volume

Lab_value

Biological_structure, Detailed_description, Color, Severity, Frequency

e U TILIZARY MIZDWNT,

Detailed_description, Nonbiological_location, Biological_structure,
Other_entity, Frequency, Lab_value, Quantitative_concept

2\ D EHE £ 100{E 961 %

Biological_structure, Quantitative_concept, Nonbiological_location,
Severity, Detailed_description

Nonbiological_location, Subject, Detailed_description, Age
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Duration
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« JHOBENZ L Metric ACE05 ERE MACCROBAT-EE
o < o Unique event types 33 38 13

° 3( 2(;3 7LC U a /f ™~ l\ 75\ Unique argument roles 22 21 22
4 Unique arg. roles per event type  4.73 2.87 10
% LY Documents # 599 459 200

. L Sentences # 20,862 17,114 4,539

A XY A DIEBDENE  Entities # 54,820 46,185 23,898
Trigger mentions # 5,348 7,287 13,128

AR Argument mentions # 8,102 10,479 8,599
Avg entities # per sentence 3.18 3.20 543

= N Avg events # per sentence 1.34 147 3.21
‘= & 75 % 2 Avg args # per sentence 239 224 2.67
Avg args per event # 148 142 0.81

Avg entity word count 1.12  1.10 1.89

Avg trigger word count 1.05 1.06 1.61

Avg argument word count 1.14 1.14 1.72
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A man presented with an abnormal nodule measuring 0.8 x1.5cm in the
left upper lung lobe imaged through chest computed tomography scanning.

Event trigger

nodule

Diagnostic_procedure

Event type

Sign_symptom

Detailed description

abnormal

Area

0.8 x 1.5 cm

Biological structure

left upper lung lobe

Event trigger | computed tomography
Diagnostic_

SR procedure

Biological chest

structure
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o Analysis of the initial unenhanced CT images showed densely calcified plaque or

thrombus at the origins of both subclavian arteries and the right common carotid artery.

Mention Identification (M) for trigger mentions

Passage [: Analysis ... CT images showed densely calcified «n-plaque<yor mhawu&m at the .. artery. \n

Prompt | Eventtypeis Sign_symptom. \n Any symptom or clinical finding.

Event Detection (ED)

+ Trigger markers

i n

windows

ED+M

+—— Passage

-+ Mentions are analysis<sep>plague<sep>thrombus

By Joint Mode! 8
i “» Event triggers are plaque<sep>thrombus

Evem trigger [plaque

Event trigger |[thrombus

! Nevent types ' Event type |Sign_symptom

Eventtype |Sign_symptom

7 pa < N
Passage[ Analysis ... <rggen-thrombus<pigge>at the <m0rigins of <y both <msubclavian arteries<q .. artery.\n

Event type is Sign_symptom. \n Any symptom or clinical finding. \n Eventtriggeristhrombus. \n
Event trigger

Prompt

Argument role is Biological_structure. \n Any part of the body, from the cellular level to general areas.

Event Argument Extraction (EAE)

RN cacv
© i JointMode! |
. argument roles y

Passage Analysis of the initial unenhanced CT images ... arteries andthe right common carotid artery.

Mention Identification (MI) for argument mentions

2023/9/28

: Nuindows

{Bioloﬁcd_stn.nctu’e are origins of subclavian

"| arteries<sep>origins of right common carotid artery )

Event trigger thrombus

Event type Sign_symptom

Biological_structure [origins .. arteries
origins .. artery

‘ Mentions are calcified<sep>origins of subclavian arteries

<sep>ongins of right common carotid artery
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Analysis of the initial unenhanced CT images showed densely calcified plaque or +— Passa ge

Pass
- thrombus at the origins of both subclavian arteries and the right common carotid artery.
Mention Identification (MI) for trigger mentions : Dyindows ED +MI -+ Mentions are analysis<sep>plaque<sep>thrombus
: . - B Joint Mode! i
Passage| Analysis .. CT images showed densely calcified <m-plaque</m-or <m-thrombus<m-at the ... artery. \n » Event triggers are plaque<sep>thrombus
Prompt | Eventtype s Sign_symptom. \n Any symptom or clinical finding. s R L
:|Event trigger :plaque Event trigger  thrombus

Event Detection (ED)

H nevent types

Eventtype  Sign_symptom Eventtype Sign_symptom;

- Trigger markers

J Biological_structure are origins of subclavian

vPassa e[ Analysis ... <tigge=thrombus<pi >atthe<*>ori ins of<m> both <m-subclavian arteries<jm- ... artery. \n ‘ & 2 i
gel ;i g gt i B i % .\ | arteries<sep>origins of right common carotid artery

Eventtype is Sign_symptom.\n Any.symptom.or.clinical finding. \n Event trigger.is.thrombus. \n
Event trigger

Argument role is Biological_structure. \n Any part of the bgdy, from the cellular level to general areas. ’ ; Event trigger | thrombus

Prompt

, PO EAE+M B Event type |Sign_symptom |
Event Argument Extrection (EAS) | R | Joint Model & Biological_structure origins .. arteries

|origins .. artery

Passage Analysis of the initial unenhanced CT images ... arteries and the right common carotid artery. )
-, Mentions are calcified<sep>origins of subclavian arteries
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Analysis of the initial unenhanced CT images showed densely calcified plaque or Passa ge

thrombus at the origins of both subclavian arteries and the right common carotid artery.

Mention Identification (M) for trigger mentions R | - — -+ Mentions are analysis<sep>plaque<sep>thrombus
. + y
. h

Passage [ Analysis ... CT images showed densely calcified <-m-plaque</m=or <m>thl’0mbUS<ﬁn atthe..artery.\n
Prompt | Eventtypeis Sign_symptom.\n Any.symptom or clinical finding. ™

Passage

.................................................................................

Event trigger |plaque Event trigger | thrombus :
Event Detection (ED) : Ngyent types {[Eventtype |Sign_symptom| [Eventtype [Sign_symptom ||
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s Trigger markers

‘ Passage[ Analysis .. <m;oa'>thf0mm84tmger> atthe <::>or|gms of ¢m=both <m=subclavian arteries<m- ... artery. \n

Event type is Sign_symptom.\n Any symptom or clinical finding. \n Event trigger is thrombus. \n

Prompt Event trigger
Argument role is Biological_structure. \n Any part of the body, from the cellular level to general areas.

Event Argument Extraction (EAE) : DNargument roles

Passage Analysis of the initial unenhanced CT images ... arteries and the right common carotid artery.

Mention Identification (Ml) for argument mentions T
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/| arteries<sep>origins of right common carotid artery

{ Biological_structure are origins of subclavian

Event trigger thrombus
EAE+M B Event type Sign_symptom
3l Joint Model |8 Biological_structure |origins .. arteries
: \ origins .. artery

‘ Mentions are calcified<sep>origins of subclavian arteries
<sep>origins of right common carotid artery
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Mentions are calcified<sep>origins of subclavian arteries
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Mentions are densely calcified<sep>origins of subclavian arteries

Mentions are calcified<sep>earigins of subclavian arteries

Mentions are calcified<sep>origins of subclavian arteries

Mentions are calcified plaque<sep>esgins-efsubclavian arteries and
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« Scheduled sampling

« BEDEY 12— (ED, EAE) IZT—FDHEXRTIERE = F .

c ERIITRyYy 7EBIERFEIZSEO L, BIDEY 2 —IILDERZHBT 5 LD IC.
o B — LR (E— LIE=2)
c X 7T 4 <A HITAdamW

Hyperparameter Search Range Best
Negative instance # for ED 1,2,3,4,5,8, 10, all 10
Negative instance # for EAE 1,2,3.4.5,8, 10, all 10
MI module sliding window size 4,6,8,10, 12 10
MI module sliding window step 2.4.6, 8,10 4

MI module sliding window retains original long sequence during training True, False True
MI module sliding window retains original long sequence during inference True, False False
Batch size 1,2,3.4 4
Learning rate le-4, 5e-5, le-5, 5e-6, le-6 le-5
Decoding method beam search, greedy beam search
Max epochs 70

2023/9/28 ACL2023FA=@% K 15



=
OH
\m
71

MACCROBAT-EE ACEDS
i (—fg K XA )
| Trigger | Argument 100%

- Model Tri-C  Arg-C

# Model Identification Classification Identification Classification : &

Prec. Recall Fl Prec. Recall FlI Prec. Recall FI Prec. Recall Fl Text?Event | 71.97  53.8°

I Text2Event - - — 16664 6057 63.46| - - — | 5529 47.89 51.33 OnelE 74-7: MI

2 OnelE 74.60 7493 7477 | 68.74 68.96 68.85|48.99 52.59 50.72|39.82 4295 41.32 DEGREE 72.2 55.8

3 DEGREE 71.91 66.33 69.01 | 67.59 62.59 65.00|46.84 2431 32.021|44.75 23.23 30.58 DICE | 75.5 57.6
4 Vanilla DICE | 65.03 74.08 69.26 | 60.51 70.28 65.03 |49.10 53.60 51.25|45.95 50.76 48.24
5 DICE 73.53 7698 75.22 |68.12 7297 70.46 | 55.41 57.87 56.61 | 53.02 55.03 54.01

« bV IHIZDWT, A/NVMEE « 7238 T

« IIFDSOTAL Y (—RPBFHEDT) Tk

« Text2Event (T5 large), OnelE (BERT large), DEGREE (BART large),
DICE (T5 large)
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Trigger Identification Trigger Classification

75 70 ]O%
65 7‘7*—'(—4, :
70 7%“-5‘ 60 Model Tri-C  Arg-C
65 55
10% 25% 50% 75% 100% 10% 25% 50% 75% 100% TethEVCI]t 470:‘: 2491

60Argument Identification Argument Classification OnelE 61 .Si 2681‘

./._——0——-—"——’
o // . DEGREE | 66.1" 42.1°
0 e -—41/’—: DICE 68.9 447

10% 25% 50% 75% 100% 10% 25% 50% 75% 100%

—8— Text2Event —®— OnelE —®— DEGREE =—e— DICE

e T— XMWY WE T THLDICEIXTARICENE
 DICE®DDIIZData-Efficient
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Trigger Argument
# Mention-enhancing techniques Identification Classification Identification Classification
Prec. Recall Fl Prec. Recall F1 | Prec. Recall Fl | Prec. Recall FlI
1 Vanilla DICE 65.03 74.08 69.26 [60.51 70.28 65.03(70.76 76.48 73.51(6647 72.71 69.45
2 Vanilla w/ aux. task 69.54 7459 7198 (65.02 71.00 67.88|73.24 7648 74.83(68.31 73.03 70.59
3 Vanilla w/ marker 7291 70.71 71.79 | 68.58 67.70 68.14(74.27 7691 75.57]69.66 72.82 71.20
4 Vanilla w/ contrastive 70.02 75.12 7248 [66.93 72.04 69.39|73.86 77.41 7559|6992 7289 71.37
5 Vanilla w/ all three (Full DICE) | 73.53 76.98 75.22|68.12 7297 7046|7573 77.62 76.66|71.14 7391 72.50
6 Vanilla w/ perfect marker’ 07.04 94.11 95.55(85.23 88.66 86.91(91.91 90.72 91.31|81.71 86.73 84.14
E/ H3 JIN . —_ T 4473 »
MEDEEEE L fo, BICDOWTIZERD LU HEFFE
— > . \\ = _ >
E&?Hﬂtj%ﬁﬂj]ﬁx7 & L7zjointcoxE (2), ~— DB
7j \\ N
(3), WIRFE (4) WINndHHEI.
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‘ Vanilla Vanilla

Full
Incorrect Tri-I

Vanilla Full
Incorrect Trn-C

% || 5%
o

Incorrect Arg-I

Hallucination
Partial Miss
Complete Miss

1%

3 0/o 3 0/ 0

Vanilla Full
Incorrect Arg-C

Full

« Complete miss (IEf# & O E&E#E 7 L), Partial Miss (IEfZ D E85351),

—

Hallucination (IEfZ & 5=
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Task: ED Passage: An {audiology evaluation} showed {severe} {bilateral} {sensorineural} {high-frequency} {hearing loss} ( {-70dB} ).
Ground-truth: (bilateral sensorineural high-frequency hearing loss, Sign_symptom) Pred. of DICE: (hearing loss, Sign_symptom)

Task: EAE Passage: The patient underwent a {resection} of the { 15cm segment IVb } mass [SiGN_sympTOM]| in {June 2010} .

2 Ground-truth: (15 cm, Distance), (segment IVb, Biological_structure) Pred. of DICE: (15 cm segment IVb, Biological_structure)
3 Task: ED Passage: Core biopsies from the {breastlump} showed {ductal carcinoma} in situ (sample labelled P1.1).
~  Ground-truth: (biopsies, Diagnostic_procedure), (ductal carcinoma, Disease_disorder) Pred. of DICE: None
Task: EAE Passage: Serum total bilirubin and {tumor markers} , carcinoembryonic antigen [DiAGNOSTIC_PROCEDURE]| ( {CEA} ) and
4 carbohydrate antigen 19-9 [DIAGNOSTIC_PROCEDURE| ( {CA19-9} ), were all {within {normal ranges}} .

Ground-truth: None Pred. of DICE: (within normal ranges, Lab_value) was predicted as the argument for both events.

c EAHHIFEREINTVEZEDLH D
cMDES 2 —AHREILEY, FEHY LTHESTLEHON
BRSNS
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