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Motivation

Typical search approaches

- full-text search
- metadata search
Our approach

- building a knowledge base
- semantic representation of documents
- entities and their relations

- represented in the Resource Description
Framework (RDF)
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Data processing workflow

. RExtractor Representation Linking Apblication
Gag\aetgng P Jinguistic [™] inacommon ™7 with other > deﬂglopment
analysis data model data sources
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REXxtractor Architecture

 Domain independent

Conversion Component NLP Component
M
ATML Segmentation P Tokenization
—
TXT XML
e —P> Tagger |<— Morphology |<—
PDF |:
~— Parser
Relation Extraction Entity detection
PML-TQ Database — PML-TQ Database
Of queries of entities
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Conversion Component

* converts various input formats into a unified
representation (XML)

HTML

)

TXT XML

\

PDF

)
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NLP Component

SFL, 2014-05-12

* Prague Dependency
Treebank framework

* Tools

- segmentation &
tokenization

- lemmatization &
morphology

- syntactic parsing

- Treex

 http://ufal.mff.cuni.cz/pdt3.0
* http://ufal.mff.cuni.cz/treex
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Entity Detection Component

e Database of Entities
- entities specified by domain experts

* PML-TQ

Obj T
a—ngie
a a " lemma=asset
current and i\ .
Atr Coor O O
a-node a-node
o o lemma=current lemma=tangible

tangible  intangible
Atr Co Atr Co

* http://ufal.mff.cuni.cz/tools/pml-tq
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Relation Extraction Component

« Database of Queries « Example of user query:

- queries formulated by accounting units' obligations
domain experts

— their formulation in i
the form of PML-TQ ﬁ D
queries on N

dependency trees

b b ”:"" o
které  Ugatnictvi |

* RDF ready output: amx s\ A :

\ AN
RURE

®
Accountin N \“f Zved ten
(IS create fixed items Ny :
units s y

E* anode §1 $3
"z'iednnduﬁeném afun=5h, entity=true afun=0bj
Atr
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Case study on legislative domain
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Case study on legislative domain

Legal texts
- specialized texts operating in legal settings
- they should transmit legal norms to their recipients
- they need to be clear, explicit and precise
Sentences
- simple sentences are very rare
- usually long and very complex

Legal texts are “generally considered very
difficult to read and understand”. ;i.cms 2010
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REXxtractor Architecture

Adaptation for legislative domain

Conversion Component NLP Component
M
ATML Segmentation P Tokenization
—
TXT XML
e —P> Tagger |<— Morphology |<—
PDF
~— Parser
Relation Extraction Entity detection
PML-TQ Database — PML-TQ Database
Of queries of entities
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Conversion component

HLAVA I ,
UVODNT USTANOVENTE

§ 1
Predmét Upravy

Tato vyhlaska zapracovava prislusné predpisy Evropské unie a upravuje:
a) zpusob vymezeni hydrogeologickych rajond, vymezeni Gtvarl podzemnich vod,
b) zplisob hodnoceni stavu podzemnich vod a
c) nalezitosti programi zjistovani a hodnoceni stavu podzemnich vod.
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Conversion component

HLAVA 1

§ 1

UvODNI USTANOVENT

Predmét Upravy

Tata

a
b
C

</head>

<head 1d="11" label="HLAVA I">

<title>UVODNI USTANOVENI</title>
<section i1d="12" label="§ 1">

<title>Predmét Upravy</title>

<text>Tato vyhlaska zapracovava prislusné

predpisy Evropské unie a upravuje:</text>
<section 1d="13" label="a)">
<text>zplsob vymezeni hydrogeologickych rajon,
vymezeni Gtvarl podzemnich vod,</text>

</section>
<section 1d="14" label="b)">

<text>zplsob hodnoceni stavu podzemnich vod a</text>
</section>
<section 1d="15" label="c)">

<text>nalezitosti programd zjistovani a

hodnoceni stavu podzemnich vod.</text>
</section>
</section>
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NLP Component

Corpus of Czech legal texts (CCLT)

- Accounting Act (563/1991 Coll.)

— Decree on Double-entry Accounting for
undertakers (500/2002 Coll.)

- automatically parsed, then manually checked

* 1,133 manually annotated a-trees
« 35,085 tokens
* Credit to Zdenka Uresova
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NLP Component

Corpus of Czech legal texts (CCLT)

- enumerations and lists as one tree

- manual annotation guidelines
* split sentences according to formal markers
 use links for dependencies between partial trees

- automatic procedure merges partial annotations
into a final tree

Pipeline visualization available on-line at
ufal.mff.cuni.cz/intlib
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NLP Component

Automatic parsers for Czech

- trained on newspaper texts

- verification whether we can use the parser
trained on newspaper texts or some
modifications are needed

- MST parser Ryan McDonald, Fernando Pereira,
Kiril Ribarov, Jan Hajic (2005): Non-projective
Dependency Parsing using Spanning Tree
Algorithms. In: Proceedings of HLT/EMNLP,
Vancouver, British Columbia.
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NLP Component

Sentence splitting

- We substitute long lists and enumerations by
several shorter sentences

Verejnym rozpocCtem se pro ucely tohoto
zakona rozumi rozpocet statniho fondu.

Verejnym rozpoctem se pro ucely tohoto
zakona rozumi rozpocet, o némz to stanovi
zakon.
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NLP Component

O Re-tokenization

R ceishenizuioniitieo 00:plet Ucetni jednotky tvori opravné polozky podle ustanoveni §

] 16, 26, 31,55a 57
ot a neocenuji majetek podle § 27, § 14, 39, § 51 az 55, § 58,
i 60 a 69

o] O (9]
jednotky polo ky  podle
Sb Obj AuxP
@] o} o} o o o} (o] o O
Ugetni  opravn ustanoveni . ' : , , .
Atr Atr Adv ICoord !!Coord —!!Coord Coord Coord AuxK
8] 0] o] [o] @]
a a majetek
Atr Coord Coord Obj Co ExD Co
= (o] o
16 26 ; 31 ; 55 57 eocenuji 55 a
Atr AuxX  Atr Co AuxX Air Co AuxX Air Co Atr Co Pred Co Atr Coord
Q o o o o] o}
podle a 58 60 69
AuxP Atr_Co AuxZ Atr_Co Atr_Co Atr_Co

o] (o] (0]
39 51
Adv Atr Atr

27
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NLP Component

Re-tokenization

Ucetni jednotky tvori opravné polozky podle ustanoveni § 16, 26, 31, 55 a 57
a neocenuji majetek podle § 27, § 14, 39, § 51 aZ 55, § 58, 60 a 69

o
a-retokenization.txt.iso-001-p1s1
AuxS
9] O
a .
Coord Auxk
o o] O O
jednotky tvofi 16, 26, 31,55 a 57 neocenuji
Sh Pred_Co Obj_Co Pred Co
o] (0] o] o o]
Ugetni polo ky  podle majetek  podle
Atr Obj AuxP Obj AuxP
o} (0] O
opravn ustanoveni 27, 14,39, 51aZ55, 58,60a69

Atr Adv Adv
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Entity Detection Component

Entities in CCLT

- Accounting subdomain
- Entities manually annotated by Sysnet, Ltd.

e Decree on Double-entry Accounting for
undertakers (500/2002 Coll.)

Sample

___ (1) |[Vyhlaska| se vztahuje na [icetni jednotky| podle |§ 1 odst. 2 pism. a) a b) zakonal, s vyjimkou
[i€etnich jednotek] uvedenych v odstavci 2|, a na [uéetni jednotky| podle [§ 1 odst. 2 pism. d) az h)
___(2) Z[tEetnich jednotek| uvedenych v se tato nevztahuje na [icetni jednotky|
podle |§ 19a zédkonal, pokud [zvl&stni pravni predpis|1c) nestanovi jinak, a na [icetni jednotky), jejichz
upravuje [zvlaStni pravni pfedpis|1d). Déle se tato [vyhldskal, s vyjimkou |§ 62 odst. 2 aZ 5|,
nevztahuje na [iCetni jednotky| podle |§ 23a zdkonal.




Kriz, Hladka: RExtractor - Entity Relation Extraction from Unstructured Texts SFL, 2014-05-12

Entity Detection Component

Initializing DBE with entities from CCLT

- Each (unique) entity parsed automatically by MST

- Automatic procedure takes an entity dependency
tree and creates PML-TQ query

(8]

assets
Obj

a—n(c::%ie
a a lemma=asset
current and
Atr Coor O O
a-node a-node
o o lemma=current lemma=tangible

tangible  intangible
Atr Co  Afr Co
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Entity Detection Component

Experiment

- identify entities in the gold standard trees in CCLT
* with re-tokenized tokens and (very) long sentences

- identify entities in the trees created by MST
« with re-tokenized tokens and split sentences

Automatic 16160 9278 6882 838 57.4 91.7
Results

- high False positives

- automatic parser has low influence on detection
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Relation Extraction Component

Types of relations
- Definitions (D) — entities are defined or explained

» Nahradnim ubytovanim se rozumi byt o jedné mistnosti nebo pokoj
ve svoboddrne nebo podndjem v zarizené nebo nezarizené casti
bytu jiného ndjemce.

- Obligations (O) — an entity is obligated to do
something

* K navrhu je navrhovatel povinen pripgjit listiny , kterych se v navrhu
dovolava.

- Rights (R) — an entity has right to do something

* Nabyvatel muze uplatriovat narok z odpovednosti za vady u soudu
Jjen tehdy, vytkl-li vady bez zbytecného odkladu po té, kdy mél
moznost vec prohlédnout.
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Relation Extraction Component

Manual design of queries

« Strategy: cover maximum of relations with
minimum of queries

* tree query expert

- observes typical constructions for a given relation
type

- designs a query for the most frequent
construction

- goes through matches and redesigns the query if
needed
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Relation Extraction Component

Query design & evaluation on CCLT

* Query design
- on Accounting Act (563/1991 Coll.)
- 5 queries for Definitions
- 4 queries for Rights

- 2 queries for Obligation
* Evaluation

- on Decree on Double-entry Accounting for
undertakers (500/2002 Coll.)
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Relation Extraction Component

Results

Goldstandard 97 308 62 467

True positive 53 206 36 295

False positive 17 49 5 71

Recall (%) 54.6 66.9 58.1 63.2
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Relation Extraction Component

Error analysis

Query 93 38.3%

Results
— errors in automatic parsing
- query design
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Relation Extraction Component

Experiment with more data
- 28 laws from the accounting subdomain
- 27,808 sentences
- 745,137 tokens

Total 1580 Total 843 Total 220
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Relation Extraction Component

Query example - Definition

- Nahradnim ubytovanim se rozumi byt o jedné mistnosti nebo pokoj ve
svobodarné nebo podndjem v zarizené nebo nezarizené casti bytu
Jjiného ndjemce .

—> child
echild

Tree Query
g-13-09-03_152844

a-node $pred _
m/lemma ~ "(rozumét)"
0 O \o
a-node $sb a-node $obj a-node
m/tag ~ "7" m/tag ~ "N.*¥1" m/form = "se"
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Relation Extraction Component

Query example - Obligation

- K navrhu je navrhovatel povinen pripojit listiny , kterych se v navrhu
dovolava.

[—— child |

Tree Query
g-14-02-20_183248

PN

ya-node \
m/lemma = "byt"

N

a-node $nl a-node $n2
m/intlib_annotations !="" m/lemma = "povinny"

a-node $n3
afun = "Obj"
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Relation Extraction Component

Query example - Right

- Nabyvatel muze uplatnovat ndrok z odpovédnosti za vady u soudu jen
tehdy, vytkl-li vady bez zbytecného odkladu po té, kdy mél moznost vec
prohlédnout .

[—— child |

Tree Query
DBQ_80

a-node $n2
m/lemma = "moci"

"

a-node $nl a-node $n3
m/intlib_annotations I="" afun = "Obj"
m/tag ~ "~ V"
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Future Work

Legislative domain
- Parsing
 evaluation and adaptation
- Entity detection

e automatic entity detection based on a
sample of entities annotated manually

- Relation extraction
e automatic query design
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Case study on environmental domain
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Case study on environmental domain

 What are the environmental consequences of
a project?

e Environmental Impact Assessment considers
the environmental impacts whether or not to
proceed with a project.

* In the Czech Republic, CENIA administers the
EIA information system.
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EIA system

i444 Informacni systém EIA

Zaméry na Gzemi CR

Zaméry na uzemi CR Rychlé hledani [oiepnout na rozéirend]
Dotaz: I

Zaméry mimo Gazemi CR

Podlimitni zaméry
= w - 0 ﬂ - ..-

Zaméry posuzované dle § 91 mezit na: | ysechny stavy \

stavebniho zakona Radit podie: | Data posledni zmény ¥ |

Zaméry dle zakona 244/1992 Sh.
Zobrazit

e W rychlém vyhledavani se prohledavaji nasledujici adaje:

Pokyny a sdéleni kod, nazev, zafazeni, stav, pfisludny Ufad.
Autorizované osoby

pro zpracovéni dokumentace Nalezeno zaznamii: 14659 Stranka 1/1466 12345678910 dalsi >>
a posudku

Autorizované osoby STC1685 Vefejna Eerpaci stanice pohonnych hmot - Kozojedy

pro hodnoceni vlivil na soustavu Piislusny Ofad: Krajsky Ofad Stfedoeského kraje Zafazeni: 11110.4 Zménéno: 09.05.2014 16:24
Natura 2000 Stav: Posudek Stanovisko die §45i:

Seznam pracovniki

prislusnych dradd STC1752 Provozni nadrZ na motorovou naftu

Dotéené evropsky Piisludny ofad: Krajsky ufad Stfedoeského kraje Zarazeni: 11110.4 Zménéno: 09.05.2014 13:25
vyznamné lokality Stav: Nepodléha daldimu posuzovani Stanovisko dle §45i: Ano

Dotéené ptaci oblasti
JHCE78 PieloZka silnice I/156 a II/157, 5. etapa

- - Piislusny urad: Krajsky urad JihoZeského kraje Zarazeni: 119.1 Zménéno: 09.05.2014 11:45
Pfihlasit Stav: Nepodléha dal$imu posuzovani Stanovisko dle §45i:

Piehled zpracovatell posudkd

ZLK720 KovarnaVIVA a.s. - Vyrobni hala 72/2
Piislusny ufad: Krajsky urad Zlinského kraje Zafazeni: 4.1 Zménéno: 09.05.2014 11:33
Stav: Oznameni Stanovisko dle §45i:

MSK1839 Zafizeni pro nakladani s odpady, Ostrava - Slezskaé Ostrava
Piislusny dfad: Krajsky (Ofad Moravskoslezského kraje Zafazeni: W10.5 Zménéno: 09.05.2014 11:08
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Example

 Amazon's plan to build a distribution center in Brno,
CR (no, no, no, yes by Brno councilors)

 May 9, 2014: the new intention posted at EIA by CTP

Invest

A\ Informaéni systém EIA

Faméry na tzemi ER
Faméry mimo tzemi R
Podlimitni zaméry

Faméry posuzované dle § 91
Etavebniho zakona

Faméry dle zakona 244/1992 Shb.
legislativa
Pokyny a sdéleni

Rutorizované osoby
pro zpracovani dokumentace
h posudku

fuutorizované osolby
pro hodnoceni viivu na soustavu
Matura 2000

Eeznam pracovniki
bislugnych Giadd

Dotéené evropsky

byznamné lokality

Dotéené ptaéi oblasti

Pehled zpracovatell posudk(

Prihlasit

Zaméry na uzemi CR

Kod zaméru: JHM1136
Nazev zaméru: CTPark Brno, Objekt G1, podani duben 2014
Znéni novely zdkona: €. 85/2012 Sh.
Stav: Oznameni
Zarazeni: /10.6
Umisténi: Kraj Okres |Obec| Katastr
Jihomoravsky | Brmo-mésto|Brno | Cernovice
Prislusny urfad: Krajsky dfad Jihnomoravskeho kraje
Datum a éas poslednich dprav: 09.05.2014 10:52

OZNAMENI
Oznamovatel: CTP Invest, spol. sr.0., 5e sidlem Central Trade Park D1 1571, 396 01 Humpolec
IC oznamovatele: 26166453

Stanovisko die §45i odst. 1
Z. €.114/1992 Sb.:

Viiv na soustavu Natura 2000: Vyloucen vliv na soustavu Natura 2000

Datum zvefejnéni informace o oznameni 09.05.2014
na ufedni desce dotéeného kraje:

Termin pro zasldni vyjadieni: 29.05.2014
Zpracovatel ozndmeni: Posthiegl Stanislav Ing.
Text oznameni zaméru: JHM1126 oznamenl.zip (27473 kB) - 09.05.2014 10:52:17
Informace o oznameni: JHM1136_infOznam.doc (56 kB) - 09.05.2014 10:52:17
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Mining EIA documentation

* Sysnet, Ltd. specified what entities and
relations to extract, e.q.

* Title (Section B.I.1)

» Category, type (Section B.1.1)

» Capacity, size (Section B.l.2, B.l.6)
* Location (Section B.I.3)

* Scheduling (Section B.1.7)
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Focus on section B.l.2

 Example

Vlastni areal bude sestavat z halovéeho objektu
o plose cca 96 000 m?, ktery bude uvnitr
rozdelen na 3 haly ... Predpokladaji se 2 kryta
stani pro jizdni kola a 1150 parkovacich stani
pro osobnivozidla ... Soucasti zameru je
realizace sadovych uprav, ktera zahrnuje
vysadbu vice nez 250 ks vzrostlych skromu

- The park will consists of a hall with the area of cca 96 000
m? that will be split into 3 halls ... There will be 2 roofed
bicycle parking stations and 1,150 parking slots ...
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Using RExtractor

Conversion Component

NLP Component

HTML
—

TXT

\

PDF

)

XML

Segmentation — Tokenization
Tagger - Morphology |]

[{ Parser

h 4

Relation Extraction

Entity detection

PML-TQ

Regular
expressions

PML-TQ

Reqgular
expressions

e queries by regular expressions
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Regular expressions

Dale je provozovana produkcni staj VKK pro 336
ks dojnic (403,2 DJ). (In addition, a reproductive barn

VKK is used for 336 cows.)

(Adj Nom)? (Noun Nom) (number) (unit) (Noun Gen)
( attribute )( entity ) (number) (unit) ( entity )
( reproductive )( barn ) (336) (pcs) ( cow)

Credit to Ivana Luksova
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Both l. & e. domain

e Evaluation

- Developers vs. users
- Gold standard data vs. practical use cases
- Experience vs. expectation

- Scientific contribution vs. “making life easier”




