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Event Extraction
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Event
(tagged)

Arguments
(manual rules)



Event Extraction (approach)

A. Aamodt, E. Plaza (1994); Case-Based Reasoning: Foundational Issues, Methodological Variations, and System Approaches.

Tagging entities and events: 
Case-based reasoning

Mapping to arguments:
Manual rules
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?partEvent
?eventType
?termType

entityTag
chunkTag
posTag
shape
stem

0-10-1
TestingTraining

Features / Tokens

. . .
T2 Protein 583 594 ISGF3 gamma
. . .
T10 Localization 615 622 present
T11 Entity 630 639 cytoplasm
. . .
E1 Localization:T10 Theme:T2 AtLoc:T11
. . .

termType: Protein
eventType: Localization
partEvent: Theme

termType: Localization
eventType: Localization
partEvent: Entity

TermType: Entity
eventType: Localization
partEvent: Location

Dorsal
Bmp4
the
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patterning
activity 
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p
aAAA(g)
pat$a
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Tagging
(training - retaining cases)

Token (0)
stem: present
shape: pre$a
posTag: JJ
entityTag: -
termType: Gene_expression
eventType: Gene_expression
partEvent: eventEntity

Token (-1)
stem: is
posTag: VBZ
entityTag: -
termType: -
eventType: -
partEvent: -

Frequency: 2

Token (0)
stem: isg15
shape: AAA11
posTag: NN
entityTag: RNA
termType: Protein
eventType: Pos_regulation
partEvent: eventTheme

Token (-1)
stem: .
posTag: .
entityTag: -
termType: -
eventType: -
partEvent: -

Frequency: 1

Token (0)
stem: cytoplasm
shape: a$asm
posTag: NN
entityTag: -
termType: Entity
eventType: Localization
partEvent: eventLocation

Token (-1)
stem: the
posTag: DT
entityTag: -
termType: -
eventType: -
partEvent: -

Frequency: 4

Base of cases



Tagging (retrieving cases)

termType: Positive_reg
eventType: Positive_reg
partEvent: Entity

Token (0)
stem: activ
shape: a$ion
posTag: NN
entityTag: -
termType: ?
eventType: ?
partEvent: ?

Token (-1)
stem: promot
posTag: NN
entityTag: DNA
termType: Entity
eventType: Positive_reg
partEvent: Site

Base of cases

“stem” feature mandatory 
minimum matching features (MMF) 

minimum frequency of a case (MFC) 



Tagging (parameters)

minimum matching features (MMF): 1, 3, 4, 5, 6, 7, 8
minimum frequency of a case (MFC): 1, 2, 5, 10, 15, 20, 50
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Mapping (searching)

factors participate in IL-2promoter activation , among which are AP-1-like factors ……

…
T11 Entity 279 287 promoter
T12 Positive_regulation 288 298 activation
…
E4 Positive_regulation:T12 Theme:T3  Site:T11
…

termType: Positive_reg
eventType: Positive_reg
partEvent: Entity

Protein: T3 termType: Entity
eventType: Positive_reg
partEvent: Site



Mapping (manual rules)

30LocalizationEntityLocalizationLOCATION

20SiteEntity
Binding

Phosphorylation
SITE

30AnyProteins
Regulation
Pos. Reg.
Neg. Reg.

CAUSE

10 
(from theme)

AnyProteinsBindingTHEME2

20Any
Proteins or

Events
AllTHEME

# tokens
(each direction)

partEvent
(token case)

termType
(token case)

eventType
(case-solution)

Arguments



Results (official evaluation)

22.9721.6324.49(f2m6)

21.1518.3225.02(f2m1)
Task 2

25.4523.9227.18(f2m6)

24.1520.8828.63(f2m1)
Task 1

f-measureprecisionrecalltasks / results

9.08.010.27.96.610.0Positive regulation

17.514.422.414.912.119.5Binding

33.348.923.334.042.928.2Localization

56.661.252.653.455.151.8Gene Expression

6.35.37.55.94.58.6Regulation

7.87.77.98.87.99.8Negative regulation

33.529.638.728.119.848.9Transcription

50.255.246.052.756.149.6Phosphorylation

65.555.671.464.755.078.6Protein catabolism

fmrpfmrp

(f2m6)(f2m1)Results / 
Events



Results (alternative evaluation)

36.659.126.535.263.724.3Positive Regulation

40.764.429.741.971.129.7Binding

56.566.749.159.679.547.7Localization

62.280.250.859.783.446.5Gene Expression

84.089.579.183.794.775.0Phosphorylation

41.462.930.939.469.227.5TOTAL

25.150.016.820.455.312.5Entities (Site, Location, etc)

31.152.522.131.765.920.8Regulation

32.043.525.336.056.526.4Negative Regulation

48.974.636.434.975.922.7Transcription

76.284.269.679.189.570.8Protein catabolism

fmrpfmrp

(f2m6)(f2m1)
Events



Mistakes (false negatives)

False Negatives

different 
sentences (2); 

1,4event type (4); 
10,0

cause 
detection (6); 

4,2

theme 
detection (5); 

56,2

site/location 
detection (7); 

0,7

composed 
tokens (1); 

10,4

case decision 
(3); 17,2

dysregulation [727-740],
doc 10229231

associated [278-288], doc 10196286
Themes: tumor necrosis factor receptor-associated factor (TRAF) 1 [294-351], 
2 [353-354], 3 [359-360]

Overexpression [475-489], doc 10229231
Gene Expression and Positive Regulation

up-regulation [221-233],
doc 10411003



Mistakes (false positives)

False Positives

case decision 
(3); 74,3

composed 
tokens (1); 5,2

site/location 
detection (7); 

1,6

theme 
detection (5); 

14,6

cause 
detection (6); 

1,6

event type (4); 
2,7

decreases [1230-1239],  Doc 10092805, 
Theme 4E-BP1 [1240-1246], 
Cause 4E-BP2 [1315-1321]

transcript [392-402], 
doc 10229231

reduced levels [559-573],
doc 10411003

bound"[865-870], 
doc 10089566, 
Themes:
IL-10"[915-920], 
gp41"[948-952]



Analysis of mistakes
False Negatives - Theme

event theme 
(not protein); 

6,9

theme out of 
reach; 4,8

theme2 not 
found; 2,9 inexistent 

theme2; 4,8

protein theme 
(not event); 

13,8

wrong theme 
(protein); 25,8

wrong theme 
(event); 23,2

theme different 
sentence; 2,4

theme not 
found; 15,4

False Positives - Theme

wrong theme 
(event); 35,1

wrong theme 
(protein); 24,1

theme2 not 
found; 3,3

inexistent 
theme2; 3,8

protein theme 
(not event); 

12,1

theme out of 
reach; 1,1

event theme 
(not protein); 

20,5



Thank you. 

Questions?

Mariana Lara Neves
mlara@cnb.csic.es

http://moara.dacya.ucm.es/


