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Approaches to information extraction

Machine learning models

limited explainability (Jain and Wallace, 2019; Pruthi et al., 2020)

prone to bias (De-Arteaga et al., 2019; Kurita et al., 2019)

“solving datasets” ∼ learning artefacts (Glockner, Shwartz, and
Goldberg, 2018; Gururangan et al., 2018; McCoy, Pavlick, and
Linzen, 2019; Rychalska et al., 2018; Chen, Bolton, and Manning,
2016; Jia and Liang, 2017)

Rule-based systems

popular with “real” users

explainable and flexible

The dream: machine learning of rules

Gábor Recski (TU Wien) Explainable information extraction via semantic graphsHLT seminar 04/22/2021 3 / 21



The role of semantic graphs

Divide and conquer:
1 text to a generic intermediate (semantic) representations

task-independent
domain-independent
syntax-independent
language-independent∗

2 semantic graphs to task-specific structures

as specific as necessary
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The BRISE project
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The BRISE project
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The zoning plan documents
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The rule extraction task

Flachdächer bis zu einer Dachneigung von fünf Grad sind entsprechend dem Stand der technischen Wissenschaften zu begrünen.

‘Flat roofs with a pitch not exceeding 5 degrees must be greened using state of the art technologies.’

{"modality": "obligation",

"attributes": [

{"type": "content",

"name": "BegruenungDach",

"value": null},

{"type": "condition",

"name": "Dachart",

"value": "Flachdach"},

{"type": "condition",

"name": "DachneigungMax",

"value": "5Grad"}]}

obl(begruenungDach, dachart(flachdach) ∧ dachneigungMax(5))
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Our architecture

Preprocessing

pdftotext, section boundaries from PDF layout + numberings

segmentation with stanza, custom processor to fix sentence
segmentation errors

Semantic parsing

UD parsing (stanza)

Rule-based transformation with lexical graph grammars

Rule extraction

Pattern-based extraction of attributes, values, modalities

Heuristic matching of extracted elements
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Semantic parsing

NOUN ADP ADP DET NOUN ADP NUM NOUN AUX ADP DET NOUN DET ADJ NOUN PART VERB
Flachdächer bis zu einer Dachneigung von fünf Grad sind entsprechend dem Stand der technischen Wissenschaften zu begrünen

nsubj:pass

aux:pass

obl

mark

Dachneigung

case

case

det

nmod

case

nummod

case

det

nmod

det

amod
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Attribute extraction

Mapping between graph and string algebras using Interpreted Regular Tree
Grammars (Koller, 2015)

Parser/decoder implemented by the alto library (Gontrum et al., 2017)

Also used for mapping UD graphs to 4lang graphs (Kovács et al., 2021)

E! -> a_dach_ab_groesse(E, E, E, E) [100]

[fl] f_bin(f_obj(f_obl(merge(?1, merge(r_obl(?2), merge(r_obj(?3), merge(r_bin(?4),

"(b<bin> / ab :2 (v<obl> / Groesse) :1 (u<root> / ausbilden :2 (w<obj> / Dach)))")))))))

[attr] *(*(?1, *(?2, *(?3, ?4))), "DachflaecheMin")

Gábor Recski (TU Wien) Explainable information extraction via semantic graphsHLT seminar 04/22/2021 11 / 21



Attribute matching

v 5q Grad

DachneigungMaxv FlachdachDachart

BegruenungDach

OBL
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Attribute matching

. . . bei einer Straßenbreite ab 10 m entlang der Fluchtlinien Gehsteige mit einer Breite von mindestens 2,0 m herzustellen sind.

‘in case of a street width of 10 m or more, sidewalks with a width of at least 2.0 m are to be constructed along the alignment
lines.’

2.0m

10m

StrassenbreiteMin

GehsteigbreiteMin

OBL

AnFluchtLinie
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Deontic reasoning
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Performance on attribute extraction (∼ 30 rules)

attr gold pred P R F

total 337 156 91.03 42.14 57.61
GebaeudeHoeheMax 25 20 90.00 72.00 80.00
AbschlussDachMax 17 11 100.00 64.71 78.57
WidmungID 16 6 83.33 31.25 45.45
VerkehrsflaecheID 13 11 90.91 76.92 83.33
AnordnungGaertnerischeAusgestaltung 13 9 100.00 69.23 81.82
ZweckbestimmungWidmungskategorie1 13 12 100.00 92.31 96.00
WidmungErsteEbeneBezugHoehe 12 10 90.00 75.00 81.82
StrassenbreiteMin 10 11 81.82 90.00 85.71
WidmungZweiteEbeneBezugHoehe 11 10 90.00 81.82 85.71
VorkehrungBepflanzung 11 10 100.00 90.91 95.24
Dachart 10 10 90.00 90.00 90.00
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Machine learning of rules

GebaeudeHoeheMax - hand-written rules

(u_0 / Gebaeudehoehe :0 (u_1 / maximal))

(u_0 / ueberschreiten :1 (u_1 / Gebaeudehoehe))

(u_0 / bis :2 (u_1 / Gebaeudehoehe))

GebaeudeHoeheMax - decision tree

Gábor Recski (TU Wien) Explainable information extraction via semantic graphsHLT seminar 04/22/2021 17 / 21



Machine learning of rules - Relation extraction

Semeval 2010 Task 8 (Hendrickx et al., 2010), Entity-Destination

P R F

Log.reg. on 7000 most frequent features 80.46 79.53 80.00
3 highest-weighted features as rules 71.11 74.13 72.59

SOTA F (all classes): 2010: 82, 2016: 84, 2020: 92 (BERT)
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Attribute annotation with the MA37 (Baupolizei)
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Attribute annotation with the MA37 (Baupolizei)

Gábor Recski (TU Wien) Explainable information extraction via semantic graphsHLT seminar 04/22/2021 21 / 21


	Motivation
	The BRISE use-case
	Outlook
	References
	Optional topics

