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Motivation

* large collections of documents
 efficient browsing & querying

\(/7”‘\7//777\\///7%\\\\

 typical approaches o J
- full-textsearch ' nosemantics B
- metadata sea rch X

e semantics interpretation of documents —
suitable DB & query language —
user-friendly browsing & querying
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Strategy

SUI, 2014-02-27

e Documents

- semi-structured documents
from some domain

- legislative documents,
project/medical
documentation

« Extractor

— NLP techniques
* Data » Linked data

- automatically interconnected
with other related data and
with the original documents
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Legislation domain - semantics

Extracting concepts and relationships between
them from documents

e court decisions

- Entities: references, institutions, acts, dates
- Relations: whole story of a case
* acts, regulations, ...
- Entities: subjects, things, locations, ...
- Relations: rights, obligations, ...
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NLP Group

O
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Czech court decisions

* Unified style of court decisions

 No rules what to cite

— Other court decisions only
- Literature

- Everything
* Blogs, Web sites, Bible, ...
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Existing systems

* ASPI
- No hyperlinks in texts
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Motivation

Ustavni soud rozhodl v sendtu slozeném z predsedy sendtu Vojena Giittlera

a soudcl Ivany Jand a Frantiska Duchoné o Ustavni stiZnosti stéZovatele

Ing. M. B., zastoupeného Mgr. Jaromirem Hladikem, advokatem advokatni
kancelare Hladik, Hladikova & Partneri se sidlem 17. listopadu 623, Pardubice,
proti vyroku I. rozsudku Okresniho soudu ve Svitavach ze dne 21. 02. 2006,

¢. j. © Nc 426/2004-210, proti vyroku I. rozsudku Okresniho soudu ve Svitavach
ze dne 05. 12. 2007, ¢. j. O P 348/2006-297, proti vyroku I. rozsudku Krajského
soudu v Hradci Kralové - pobocka v Pardubicich ze dne 05. 08. 2008,

¢. j. 22 Co 116/2008-516, proti usneseni Okresniho soudu ve Svitavach ze

dne 13. 07. 2011, ¢. j. 0 P 348/2006-897, ve spojeni s opravnym usnesenim
Okresniho soudu ve Svitavach ze dne 20. 07. 2011, ¢. j. 0 P 348/2006-911,

a proti usneseni Krajského soudu v Hradci Kralové - pobocka v Pardubicich

ze dne 17. 10. 2011, ¢. j. 22 Co 440/2011-953, a proti pritahim v rizenti
vedeném u Okresniho soudu ve Svitavach pod sp. zn. 0 P 348/2006, za Ucasti
Krajského soudu v Hradci Kradlové - pobocka Pardubice a Okresniho soudu ve
Svitavach jako Gcastnika rizeni a nezl. S. B. a M. B., jako vedlejsich
Gucastnikd rizeni, zastoupenych Méstskym GUradem v Moravské Trebové,

nam. T. G. Masaryka 29, Moravska Trebovd ( dale jen "opatrovnik" ), takto :
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Motivation

Ustavni soud rozhodl v sendtu slozeném z predsedy sendtu Vojena Giittlera
a soudcl Ivany Jand a Frantiska Duchoné o Ustavni stiZnosti stéZovatele
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Ustavni soud rozhodl v sendtu slozeném z predsedy senatu
Vojena Giittlera a soudct Ivany Janu a Frantiska Duchoné
o Ustavnl stiznosti stézovatele Ing. M. B., zastoupeného
Mgr. Jaromirem Hladikem, advokatem advokatni kancelare
Hladik, Hladikova & Partneri se sidlem 17. listopadu 623,
Pardubice, proti vyroku I. rozsudku Okresniho soudu ve
Svitavach ze dne 21. 02. 2006, €. j. O Nc 426/2004-210,
proti vyroku I. rozsudku Okresniho soudu ve Svitavach

ze dne 05. 12. 2007, ¢. j. O P 348/2006-297, proti vyroku

I. rozsudku Krajského soudu v Hradci Kralové - pobocka
v_Pardubicich ze dne 05. 08. 2008, ¢. j. 22 Co 116/2008-516,

SUI, 2014-02-27
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Motivation

Vcas podanou ustavni stiznosti, spliujici i1 dalsi formalni
nalezitosti podani dle zakona c. 182/1993 Sb.,

o Ustavnim soudu, ve zneni pozdejsich predpisu

( dale jen "zdkon o Ustavnim soudu" ),

broji stézovatelka proti vyse citovanym rozhodnutim,

nebot ma za to, Ze jimi bylo poruseno jeji Ustavné zarucené
pravo na spravedlivy proces garantované

cl. 36 Listiny zakladnich prav a svobod '

(dale jen "Listina") a c¢l. 90 Ustavy CR (dale jen "Ustava").
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Motivation

N

Vcas podanou uUstavni stiznosti, splnujicil i1 dalsti formélni‘
nalezitosti podani dle zakona €. 182/1993 Sb.,

o Ustavnim soudu ve znéni pozdéjsich predpisu

( dale jen zakon o Ustavnim soudu" ),

broji stézovatelka proti vyse citovanym rozhodnutim,

nebot ma za to, Ze jimi bylo poruseno jeji Ustavné zarucené
pravo na spravedlivy proces garantované

¢l. 36 Listiny zakladnich prav a svobod

(ddle jen "Listina") a ¢l. 90 Ustavy CR (dale jen "Ustava").
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Court decisions

 References to whole documents

- Document names
e Ustava CR
« Listina zakladnich prav a slobod
- Document numbers
« zakon c. 128/2008 Sb.
- Both the name & the number
« zdkon ¢ 128/2008 Sb., o Ustavnim soudu

* References to specific parts in a document
- §128¢cl. 3 odst 1
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Court decisions

« Abbreviations

- Acronyms
« Obcansky soudni rfad — OSR

- General words from the official institution's name
* Krajsky soud v Pardubicich — krajsky soud

- One word from the official act's name
 Listina zakladnich prav a svobod — Listina
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Tagset

* Entities * Relations
- References on — Publisher
« court decisions  Institution — Decision
* acts - Abbreviation

- EFffectiveness of Act

— |Institutions
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Experiment pipeline

TXT

HTML

Manual annotation

TEST
DATA

TRAIN
DATA

Training and tuning

Evaluation

MODEL

Web API

Tagger
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Manual annotation

 Annotation in Brat (http://brat.nlplab.org)

The Constitutional Court states, first, that the identical legal issue addressed the position taken by the

- _— — publlsher B —m B
Plenum of the Constitutional Court on 28th April 2009 file no. Pl. US-st 27/09 (ST 27/53 SbNU 885;

136/2009 Coﬁf}. Here said ... because from that date a unilateral increase rent allowed by

§ 3, paragraph 2 of Act No. 107/2006 Coll. Unilateral Increase of Rent and Amending

Act [Ertectiveness)
Act No. 40/1964 Coll., the Civil Code, as amended.
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Manual annotation

* Annotate each occurrence of the entity
* One token can be annotated with more labels

— zdkon o Ustatnim soudu

 Each document was annotated by one
annotator
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Manual annotation

SUI, 2014-02-27

* Minutes spend on the annotation
(First 102 documents)

35

30

25

20

15

10
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Manual annotation

 Data sets
— Corpus of manually annotated court decisions

* The Supreme Court (150)
* The Constitutional Court (150)

Training set 332,535 8,487 312,191 7,910

Total 369,534 9,430 346,892 8,789
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Manual annotation

e Data sets

— Corpus of manually corrected court decisions

* The Supreme Court (93)
* The Constitutional Court (91)
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Manual annotation

e Data sets

- Entity and token distribution in the training and
test data averaged over 10 cross-validation fFolds

AT Dedson  Effectveness nstitution
Training 43117 (89%) 11074 (36%) 1262 (83%) 12425 (90%)
Test 5348 (11%) 1855 (14%) 265 (17%) 1450 (10%)

Test 439 (10%) 145 (10%) 25 (10%) 276 (10%)

Test 2707 (12%) 2127 (14%) 102 (11%) 1743 (11%)

Test 260 (10%) 165 (10%) 23 (10%) 356 (10%)

SUI, 2014-02-27
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Manual annotation

e Data sets

- Average entity lengths in tokens averaged over
10 cross-validation folds

Effectiveness
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Experiments

 Machine Learning experiments

- Hidden Markov models (HMM)

- Perceptron Algorithm with Uneven Margins
(PAUM)
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Methods

 Hidden Markov models (HMM)

- pattern recognition - speech, handwriting,
gesture recognition, part-of-speech tagging, ...

NONE NONE NONE INTS INST INST NONE NONE NONE

- noisy chanel

the:NONE Plenum:NONE // n0|Sy / \\\ the Plenum
of :NONE the:INST [ f \ of the
Constitutional:INST Court:INST > \ h ‘\ J > Constitutional Court
on:NONE 28th:NONE channel \ / on 28th
April:NONE A 4 April
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Methods

« Support Vector Machines
(SVM)

- attemptto find a
hyperplane that separates
data

- goal: maximize margin
separating two classes

- wider margin
= greater generalisation

- kernel Functions

- simple extension for
multiclass classifiers

Il Samples

with positive

label

. - label
& @
® 0

-~ Samples
8 with negative (7

Credit: GATE, The University of Sheffield
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Methods

* Perceptron

oldest ML method
some similarities to SVM

checks the training examples
one by one by predicting their labels

» prediction is correct
» the example is passed

e otherwise
» correct the model

stop when the model classifies all
training examples correctly

no-margin constraint

W,

@)—e(0

f(x) =wx +b

Credit: GATE, The University of Sheffield
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Methods

* Perceptron Algorithm with Uneven Margins (PAUM)

- PAUM doesn't position the separator right between the points,
but over one side

— In NLP the datasets are often very imbalanced

 jnstances of “Person”

Fa Fa
/l’ /l’
= m H:" i = m H:" Margin
argin
[ Samples | .’ d m Samples | -’ AN
with positive - with positive - \, e

label label A

i
f/ .

] ] <
- -
E
@
. e B . ®
-7 Samples L -7 Samples

with negative - o . with negative
. u @ label ® . 2 ." @ label ®

& @ L & @

@ 7 @
, O L O
- ;"

Credit: GATE, The University of Sheffield
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Models

 Models

- HMM

- PM Small
 trigrams of word forms
- PM
e 5-grams of word forms
- PM POS
* 5-grams of lemmas and POS-tags
- PM POS EXT
* PM POS + orthography features
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Models

e Models c HMM

- HMM - Sequence of
- token + label

. the :NONE
— Plenum:NONE
of : NONE
the: INST
Constitutional:INST
Court:INST
- on:NONE

. 28th :NONE

April:NONE
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Models

 Models

- HMM

- PM Small
 trigrams of word forms

« PM Small

- trigrams of word forms
[the, Plenum, of]:NONE
[Plenum, of, the]:NONE
[of, the, Constitutional]:NONE
[the, Constitutional, Court]:INST_S

[Constitutional, Court, on]:NONE
[Court, on, 28th]:INST_E
[on, 28th, April]:NONE
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Models

 Models

- HMM

- PM Small

 trigrams of word forms
- PM

* 5-grams of word forms

. PM

- 5-grams of word
forms

[the, Plenum, of, the, Constitutional]:NONE
[Plenum, of, the, Constitutional, Court]:NONE
[of, the, Constitutional, Court, on]:NONE

[the, Constitutional, Court, on, 28th]:INST_S

[Constitutional, Court, on, 28th, April]:NONE
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Models

* Models  PM POS

- HMM - 5-grams of lemmas and

 trigrams of word forms

- PM [the, Plenum, of, the, Constitutional]:NONE
* 5-grams of word forms [DT, NN, RR, DT, AD]:NONE
— PM POS [Plenum, of, the, Constitutional, Court]:NONE

[NN, RR, DT, AD, NN]:NONE
e 5-grams of lemmas and POS-

tags

[of, the, Constitutional, Court, on]:NONE
[RR, DT, AD, NN, RR]:NONE
[the, Constitutional, Court, on, 28th]:INST_S

[DT, AD, NN, RR, CR]:INST_S
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Models

* Models * PM POS EXT

- HMM
- PM POS
- PMSmall + orthograph
* trigrams of word forms grapny
_ PM features
* 5-grams of word forms
_ PM POS [FIRST, the, Plenum, of, the]:NONE
[XX, DT, NN, RR, DT]:NONE
e 5-grams of lemmas and POS-
tagS [XX, LC, UI, LC, LC]:NONE
_ PM POS EXT [the, Plenum, of, the, Constitutional]:NONE

. PM POS + orthography features > "> ®%: DT, ADJ:NONE

[LC, UI, LC, LC, UI]:NONE



Vincent Kriz: Statistical Recognition of References in Court Decisions SUl, 2014-02-27

Outline

INTLIB

 UFAL NLP World
 Legislation domain
* JTagger

—Motivation

—-Court decisions

-Manual annotation
-Experiments

—-Evaluation & Error analysis



Vincent Kriz: Statistical Recognition of References in Court Decisions SuUl, 2014-02-27

Evaluation

e Standart evaluation measures

- Accuracy =tp+tn/tp+fp+fn+tn
- Precision =tp/tp +[p
- Recall =tp/tp + fn

- F-measure =1/ (a/P + 1-a/R)
 Confusion matrix

Goldstandard

T
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Evaluation

* Multi-token entities » overlapping matches

 Evaluation

- on tokens

— on entities

e strict
* lenient

 Statistical significance

- 10-fold cross-validation
- Confidence intervals (t-Test)



Vincent Kriz: Statistical Recognition of References in Court Decisions SUl, 2014-02-27

Evaluation

Strict F1 on entities

O 82+0,08 O 97+0,02 0,96+0,02 0,95+0,03 0,94+0,02

0,92+0,03 0,96+0,02 0,96+0,02 0,95+0,02 0,96+0,02

0,83+0,05 0,95+0,03 0,95+0,03 0,93+0,03 0,92+0,03

0,91+0,02 0,93+0,02 0,93+0,02 0,92+0,01 0,92+0,01
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Evaluation

Lenient F1 on entities

O 91+0,03 O 98+0,01 0,97+0,02 0,96+0,02 0,95+0,02

0,97+0,01 0,98+0,00 0,98+0,01 0,97+0,01 0,97+0,01
0,93+0,03 0,97+0,02 0,97+0,02 0,96+0,02 0,95+0,03

0,97+0,01 0,98+0,01 0,98+0,01 0,97+0,01 0,97+0,01
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Evaluation

F1 on tokens

O 95+0,02 O 98+0,01 0,98+0,02 0,97+0,02 0,96+0,02

0,96+0,01 0,97+0,01 0,97+0,01 0,97+0,01 0,96+0,02
0,95+0,02 0,96+0,02 0,96+0,01 0,96+0,02 0,94+0,02

0,95+0,01 0,95+0,01 0,95+0,02 0,95+0,01 0,94+0,01
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Error analysis

* References labeled with two separate tags
instead of one tag

- file no. 7 To 346/2011

 Numbers in the ends of court names
— District Court for Prague 4

 Names of foreign courts

— Land Court in Norimberg, Germany
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JTagger

 On-line DEMO
- http://ufal.mFf.cuni.cz/jtagger
 Open data

- JTagger as a component of ODCleanStore
* http://sourceforge.net/projects/odcleanstore/
- daily, Fully automatic

- processing and publication of the new decisions
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