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Abstract

In the paper we present the latest changes
introduce to Inforex a web-based
system for qualitative and collaborative
text corpora annotation and analy-
sis. One of the most important news
is the release of source codes. Now
the system is available on the GitHub
repository (https://github.com/
CLARIN-PL/Inforex) as an open
source project. The system can be easily
setup and run in a Docker container
what simplifies the installation process.
The major improvements include: semi-
automatic text annotation, multilingual
text preprocessing using CLARIN-PL web
services, morphological tagging of XML
documents, improved editor for annota-
tion attribute, batch annotation attribute
editor, morphological disambiguation,
extended word sense annotation. This
paper contains a brief description of
the mentioned improvements. We also
present two use cases in which various
Inforex features were used and tested in
real-life projects.

1 Introduction

Development and evaluation of tools for various
natural language processing task (named entity
recognition, sentiment analysis, cyberbully detec-
tion and many other) require dedicated resources
in a form of manually or semi-automatically an-
notated corpora. Corpus-based studies in the do-
main of Digital Humanities also require a support
in the form of specialized tools and system. Both
create a demand on development of tools and sys-
tems qualitative text corpora management, anno-
tation, analysis and visualization.
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Inforex is one of several web-based systems
for text corpora annotation which is being devel-
oped as an open source project. The other well-
known systems include, but are not limited to, We-
bAnno 3.0 (de Castilho et al., 2016), Brat (Stene-
torp et al., 2012) and Anafora (Chen and Styler,
2013). Comparing to the other systems Inforex
has some distinct features, including: support for
untokenized and tokenized documents, support for
both plain text and XML documents (XML tags
are used to format the document layout) and in-
tegration with CLARIN-PL web services (utilizes
on-demand morphological tagging).

In Section 2 we present the basic characteristic
of the Inforex system. In Section the 3 we present
the recents improvements and new features imple-
mented in the system. In the Section 4 we present
two projects in which the latest features were uti-
lized.

2 Inforex Overview

Inforex is a web-based system for text corpora
management, annotation and analysis. Since 2018
it is available as an open source project on the
GitHub repository and is a part of the Polish
CLARIN infrastructure! — it is integrated with
the official repository for language resources in
Polish CLARIN?. From the user perspective In-
forex requires only a modern web browser to use
the system.

Inforex offers several features for collabora-
tive work on a single corpus, including concur-
rent access to data stored in the central database,
role-based access to different modules, flag-based
mechanism to track the process of various types
of tasks. It support text cleanup, mention anno-
tation, relations between annotations, morpholog-
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ical tagging, annotation attributes, metadata and
many others. A more comprehensive list of func-
tions can be found in (Marcinczuk et al., 2017).

3 Recent Changes and Improvements

3.1 Open Source Project

After 10 years of development the project has been
finally released as an open source project. The
source codes are available under the LGPL license
and can be obtained from https://github.
com/CLARIN-PL/Inforex.

3.2 Easy Installation

The installation process was simplified by convert-
ing the system and all required components to run
withing a set of Docker containers® defined in a
Compose file. The Compose* file defines four
containers: (1) www — web server running the
Inforex application with background services (see
Section 3.3), (2) db — MySQL database server,
(3) liquibase — Liquibase database schema con-
trol and (4) phpmyadmin — web-based access
to the database (for development and maintenance
purposes).

A new installation of Inforex boils down to run-
ning the following two lines of code:

sudo apt-get install composer \

docker docker—-compose
./docker-dev-up.sh

3.3 Background Processes

Time consuming tasks, like corpus export or mor-
phological tagging, are handled by processes run-
ning in the background. That’s how we avoid
the web server timeouts and handle task queuing.
The background processes have been added to the
Docker container with web server and they are au-
tomatically run on the container startup.

3.4 Multilingual Morphological Tagging

Inforex uses CLARIN-PL Web Service API
(Walkowiak, 2018) to facilitate the on-demand
morphological document tagging. CLARIN-PL
WS API provides access to morphological taggers
for 11 languages. Seven of them are available from
Inforex, i.e. Polish, English, German, Russian,
Hebrew, Czech and Bulgarian (see Figure 1). In-
forex automatically choose the language specific

*https://www.docker.com/
‘nttps://docs.docker.com/compose/
‘http://ws.clarin-pl.eu/tagerml.shtml
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tagger based on the document language set in the
metadata.

3.5 Extended Annotation Attribute Editor

We have extended the annotation attribute editor
to handle dictionary-based attributes with a large
number of possible values (see Figure 2). The im-
provements include the following:

o Filtering of the list of values,

e Feature to add a new element to the dictio-
nary directly from the value picker level.

e Suggestions based on values assigned to
other annotations. We have implemented two
heuristic of generating the candidates with
different levels of certainty, i.e.:

— values for other annotations matched by
the text form with the Soundex algo-
rithm®. The list of candidates is sorted
by their frequency,

— attribute values matched by the annota-
tion text (full or partial matching).

Annotation details [x]

Id:

1217091
Text:

Type:

Lemma:

eld PRO-BBC

Values for other annotations with similar phrase
(U Ro-BBC () =

PRO-BBC-website (9)

X &

Annotation re|
PRO-White-paper-Poland (4)

PRO-White-paper-UK (1)
Values matched to the search phrase

EVT-Colosseo-Rosso

Figure 2: Extended annotation attribute editor

3.6 Batch Annotation Attribute Editor

Up to now the modification of annotation at-
tributes was available only from the Annotator
perspective using the annotation editor (see Fig-
ure 2). When an user had to modify an attribute for
each annotation the only way was to go through all
the annotations one by one. This process was time

*https://www.archives.gov/research/
census/soundex.html
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Figure 1: Document tokenization perspective

consuming and error-prone because it was easy to
miss some annotations. To overcame these prob-
lems we have created a page for batch annotation
attribute modification. The page consists of two
main components, i.e. a document content with
annotation preview and a table with annotations
with their attribute (see Figure 3).

3.7 Document Auto Annotation

This feature was designed to reduce user effort in
annotating repeatable phrases in and across doc-
uments. Auto annotation works by annotating in
given documents all phrases that were already an-
notated in other documents. This feature works for
both untokenized and tokenized documents, how-
ever we advise to use it on tokenized documents
as the phrases are aligned with token boundaries
and we avoid matching of incomplete words. Af-
ter running auto annotation the new annotations
are presented to the user for verification. User can
decide whether given annotation is correct, incor-
rect or the annotation type needs a change (see
Figure 4). The discarded annotation are stored in
the system for future run of auto annotation. Dur-
ing the next use of auto annotation the new an-
notations which were previously discarded are ig-
nored.

3.8 Lemma and Attribute Auto Fill

These features were designed to reduce user effort
in setting annotation lemmas and attribute values.
They both works in a similar way — for each an-
notation in the document the lemma or attribute
value is set based on other annotations in the cor-
pus. For lemma we collect annotations with the

same text form and category. For attribute value
we collect annotations with the same text form or
lemma and category. In case of ambiguity, i.e.
there are more than one possible value of lemma
or attribute, the value remain empty and the user
has to fill it manually. The lemma auto fill feature
is available in the Annotation lemmas perspective
and the attribute auto fill feature is available in the
Annotation attributes perspective.

3.9 Tokenization of XML documents

Inforex allows to store documents in one of the
two formats: plain text or XML. The XML format
is used to encode document structure, like in the
KPWr (Broda et al., 2012) and PCSN (Marciiczuk
et al., 2011) corpora. During tagging the XML
tags should be ignored and only the content should
be processed. Thus, we made the tokenization pro-
cess to be aware of the document format (see Fig-
ure 1). For XML format the document content is
cleaned from XML tags, than the content is pro-
cessed by the tagging service and at the end the
tokenization is aligned with the original XML doc-
ument.

3.10 Annotation Attribute Browser

The attribute value browser (see Figure 5) allows
to browse corpus annotations by given attribute
value. The page consists of three elements:

e View configuration — provides a set of fil-
ters, including: shared attribute, document
language and subcorpus,

e Attribute values assigned to annotations —
list of values their frequency,
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Figure 3: Batch annotation attribute editor
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Figure 4: Auto annotation and candidate verification perspective

e Annotations with the selected value.

3.11 Export of Morphological Tagging and
Annotations Agreements

For tokenized document Inforex can store up to
three layers of morphological tags:

o Tagger — tags produced by a tool,

e Agreement — tags entered by a user in the
agreement mode,

e Final — tags approved by the super user.

During export it is possible to define which
layer of tags should be exported. It is possible to
choose one of the following options (see Figure 6):

o Final or tagger (if final not present) — export
the final tags. For tokens which does not have
the final tag a tagger tag is taken.
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e Final — export only the final tags. If there
are tokens without final tags than the missing
tags are reported as errors.

o User (agreement) — export tags created by
selected user. For tokens which does not con-
tain user agreement tags the tagger tags are
taken.

e Tagger — export tagger tags.

3.12 Improved Support for Word Sense
Annotation

The existing mechanism for word sense annota-
tion was limited to a single set of words and their
senses (Marcinczuk et al., 2012). We have re-
moved the limitation and allow to define and use
any number of sets of word senses in the WSD
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Figure 5: Annotation attribute browser
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Figure 6: Export configuration dialog window

perspective. We also added the option to anno-
tate the word senses in an agreement mode for fur-
ther agreement (see Figure 7). Finally, we have
imported all lexical units with their senses from
Stowosieé 3.2 (Piasecki et al., 2016) as an annota-
tion set to Inforex.

3.13 Morphological Agreement

The last feature is support for morphological dis-
ambiguation agreement. Inforex provides a page
with morphological tag agreement across a given
set of documents (see Figure 8). The agreement is
presented in a numerical form for each documents
in the set and after a specific document a list of
disagreements is presented. This feature is com-
plemented by a document perspective for compar-
ing and choosing the final morphological tags (see
Figure 9).
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4 Case Studies

In this section we present two uses cases in which
various features of Inforex were used in real-life
projects.

4.1 BSNLP 2019 Shared Task

Inforex was used to create the training and testing
datasets for the need of 2nd Edition of the Shared
Task on Multilingual Named Entity Recognition
for Slavic languages’. The task aims at recogniz-
ing mentions of named entities in news articles in
Slavic languages, their lemmatization, and cross-
language matching.

More than 10 people were involved in the an-
notation process for four languages, i.e. Polish,
Czech, Russian and Bulgarian. There were 1-3
annotators per language. The annotation process
consists of four main steps:

1. Selection of relevant documents — the doc-
ument were automatically crawled and up-
loaded to Inforex, therefore some of them
were duplicates or text not relevant to the sub-
corpus topic. The selected documents were
marked with a flag Valid content.

2. Annotation of named entity mentions — the
same set of five annotatation types was used
to annotated all the selected documents. For
Polish and Czech the annotators utilized the
auto annotate feature described in Section 3.7
and we were able to evaluate the usability of

"http://bsnlp.cs.helsinki.fi/shared_
task.html
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Figure 7: The extended perspective for word sense annotation

the auto annotation feature. Table 1 contains
evaluation of the automatically recognized
and added annotations for two languages and
two subcorpora (each on a different topic).
The auto annotation feature yielded very high
precision of 97-99% with relatively high re-
call of 66-82%. This means that in case of
Polish and Czech subcorpora 10k out of 14k
annotations were added automatically. It was
a significant facilitation of the work.

3. Assignment of annotation lemmas — to as-
sign lemmas the annotators utilized batch
lemma editor and lemma auto fill. For the
correctly added annotations the lemmas were
also automatically assigned.

4. Assignment of cross-lingual identifier — the
goal was to assign the same identifier for each
mention across all languages referring to the
same real-world entity. There were more
than 4k identifiers. The annotators utilized
the auto fill features described in Section 3.8.
The attribute browser was used to validate the
entity mentions.

4.2 Polish Translation of the NTU
Multilingual Corpus

An ongoing project which goal is to provide Pol-
ish translation of the NTU Multilingual Corpus
(Tan and Bond, 2011) which consists of two sto-
ries from the Sherlock Holmes Canon (The Ad-
venture of the Speckled Band and The Adventure
of the Dancing Men. The Adventure of the Speck-
led Band is the first one translated and prepared for

Language Polish Czech

Subcorpus A B A B
Total 5139 2440 | 4183 2504
Final 5032 2386 | 4128 2502
Discarded 107 53 55 2
Addbyuser | 1015 648 | 696 829
Precision [%] | 974 970 | 984 999
Recall [%] 799 728 | 83.1 669

Table 1: Evaluation of the auto annotation feature
on the BSNLP 2019 Shared Task dataset

manual annotation. The text was divided into 31
samples (txt files) of a similar size and imported
directly into Inforex system. Then automatic mor-
phological tagging was performed using WCRFT
morpho-syntactic tagger for Polish (Radziszewski,
2013). The tagger provided morphological dis-
ambiguation on the basis of its context but also
other possible forms for this particular word were
listed. The result of the automatic annotation was
then verified by two linguists independently. They
were able to see morphological analysis of each
token and the decision of the tagger (see Fig. 9).
It could be accepted or discarded by the human
annotator. It was also possible to add and as-
sign an interpretation which was not identified by
the tagger (e.g. in the case of unknown words).
Inter-annotator agreement was calculated and its
level was high enough (0,97) to perform further.
Then, after completion the manual verification of
morphological tagging by both linguists team co-
ordinator proceeded with inconsistencies analysis.
The decision was made for every token differently
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Selected subcorpora

Tok range  Orth 1st user decision 2nd user decision a
Search:
30-30 P pani  brevipun pan  brev:pun
Dl Title Total tokens Divergent tags PSA pigtro  brev:pun patrz - brev:pun
P brevipun
121801 Holmes1.txt 291 22 96.13 0-71 obejmuiacych timpertaff S—
L L] = 1 B 99-105 ktorych ktéry  adjpl:gen:n:pos ktory  adjpl:gen:m3:pos
L2180 pboinees Lt 288 o e 228-232 nieco nieco  num:pl:gen:m3:rec nieco adv
121804 Holmesd.txt 290 2% 95.34 233-240 dziwnych dziwny adj:pl:gen:mi:pos dziwny adj:pl:gen:m3:pos
121805 bokmaasind 278 23 B 515-523 Roylottow roylottéw  subst:plinstm1 Roylottéw  subst:plinst:f
121806 HolmesB.xt 264 2 95.03 526-530 Stoke stoke  substsginstm1 Stoke  subst:sg:gen:m3
121607 Holmes7.tt 251 18 96.31 531-535 Moran moran  subst:sg:inst:m1 Moran  substsg:gen:m3
121808 Holmes8.txt 255 16 96.75 543-547 2znang znaé  ppas:sginstfimperf:aff
121809 Holmes9.txt 293 18 96.88 549-554 Surrey surrey  substisgiloc: Surrey  substsg:loc:m3
121810 Holmes10.txt 276 n 97.97 664-668 Baker Baker  substsg:locin Baker  substsgiloc:m3
121811  Holmesi.txt 354 12 98.28 669-674 Street Street  subst:sg:loc:f Street  subst:sg:loc:m3
121812 Holmes12.txt 346 29 95.69 728-729 je on  ppron3:pl:acc:f:ter:akc:npraep on  ppron3:pl:acc:n:ter.ake:nprae
121813 Holmes13.txt 243 15 96.84 769-774 jednak jednak  conj jednak  qub
121814 Holmes14.txt 316 16 97.41 853-856 moze moze qub méc  fin:sgiterimperf
121815 Holmes15.txt 282 20 96.39 953-959 doktora doktér  subst:sg:gen:m1
121816 Holmes16.txt 235 10 97.84 960-970 Grimesbiego grimesbiego  subst:sg:gen:m1 Grimesby  subst:sg:gen:m1
! ' 971-978 Roylotta roylotta  subst:sg:gen:m1 Roylott  subst:sg:gen:m1
RUYTRTCI = . o

Differing annotations

Figure 8: Summary of morphological disambiguation agreement

annotated. All tags verified by the team leader ob-
tained the status of final annotations. They were
added to the version published within CLARIN-
PL infrastructure (Btaszczak et al., 2019).

nie

nie conj

on ppron3:pl:acc:fierakc.praep

on ppron3:placc:fternakc.prasp
on ppron3:placc:m2:terakcpraep
on ppron3:placc:m2:ternakc:prasp
on ppron3:placc:m3:ter-akcprasp
on ppron3:pl:acc:m3:ter-nakc:praep
on ppron3:placc.n:terakcpraep
on ppron3:placc:n:ternakc:praep
on ppron3:sg:acc:n:ter.akc:praep

on ppron3:sg-acc.n:ter:nakcpraep

-

Add interpretation option

Figure 10: Morphological information provided
for human annotators

After the Inforex functionality was developed
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and primarily used for creation of The Adventure
of the Speckled Band corpus, it was successfully
applied to prepare Corpus of the colloquial Pol-
ish language (Oleksy, 2019) in another project.
This corpus has been designed to address the prob-
lem of morphological tagging of user-generated
content (UGC) as part of the project ”SentiCog-
nitiveServices — next generation service for au-
tomating voice of customer and social media sup-
port based on artificial intelligence methods”®.
The whole corpus (approximately 400000 tokens)
is manually annotated with morphological infor-
mation and furthermore the sample of 100 docu-
ments was prepared as a result of 2+1 annotation.

5 Summary

The last two years have been productive in the
development of the Inforex system. Many new
features and extensions were implemented during
that time and the most important were presented in
this paper. Majority of the features and improve-
ments were dedicated by users. The most impor-
tant news is the that Inforex has been finally re-
leased as an open source project.

Work financed as part of the investment in the
CLARIN-PL research infrastructure funded by the

8https://sentione.com/knowledge/eu-research-project



Document content

Sherlock Holmes i Pstrokata Opaska

P W zapiskach z ostainich oémiu lat, obejmujacych siedemdziesiat spraw , podczas kiérych studiowal em metody dziatania mojego przyjaciela Sherlocka Holmesa , znajduje sporo
opiséw przypadkéw tragicznych , kilku komicznych , wielu nieco dziwnych . ale Zadnych pospolitych . gdyz pracowat on nie dla bogactwa , ale z mitosci do uprawianej sztuki; nie
podjat by sie $ledztwa , ktére by nie dotyczylo spraw nadzwyczajnych czy nawet nadprzyrodzonych . Jednak wsréd wszystkich tych rozmaitych przypadkéw nie ma Zzadnego . ktory
byl by bardziej osobliwy niz ten zwiazany z rodzing Roylottéw ze Stoke Moran, dobrze znang w Surrey

Wydarzenia te miaty miejsce na poczatku mojej przyjazni z Holmesem , kiedy . jeszcze jako kawalerowie , mieszkali Smy razem przy Baker Street. Mozliwe , ze juz gdzies je
spisat em , ale przysiagtem zachowaé je w tajemnicy . Poprzedniego miesigca zostat em zwolniony z tej obietnicy ze wzgledu na przedwczesng $mier¢ damy . ktérej ona

dotyczyla . Byé moze szczegdly tej sprawy powinny wreszcie ujrzeé Swiatlo dzienne , ze wzgledu na liczne plotki narosle wokét $mierci doktora Grimesbiego Roylotta , czgstokroé

|

Annotator A
o=
jednak
qub

base

tag

Morphological disambiguation

em jednak

Final Decision

Add interpretation option

zwolniony
Annotator B zwolnié
jednak ppas:sg:acc:m3:perfaff

conj )
st |
zwolnié
ppas:sg:nom:m2:perf:aff
zwolnié

ppas:sg:nom:m3:perf:aff

Figure 9: The perspective for morphological disambiguation agreement

Polish Ministry of Science and Higher Education.
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