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Laboratory of Big Data and Textual Analysis

e Team:
o Prof. V. Solovyey;
o Postdocs: V. Ivanov, E. Tutubalina;
o A. Sirotkin (HSE St. Petersburg), A. Kadurin (PDMI RAS,
Mail.Ru Moscow);
o 3 students (Master or PhD);
e Collaborations:
o A. Tropsha, A. Kotov (USA);
o |. Batyrshin (Mexico);
o KFU Cheminformatics Lab, N. Loukachevitch, V. Polyakov, S.
Nikolenko (Russia).



RFBR, 13-07-00773a, The technology of development of systems for information extraction from
Russian language texts, 2013-2015

RFBR-Tatarstan Republic, 13-06-97065, Quantitative characteristics and comparison of evolution
schemes for Turkic languages (using computer databases on grammair, lexis, genes), 2013-2014
Hewlett-Packard, Agreement CW307214, project InfEx-2013, 2013, project EvExRus-2012, 2012
“‘Dynasty Foundation”, DP-97/13, Development and realisation of hybrid technology of Information
Extraction for Russian language, 2013-2014

The Ministry of education and science of the RF, 02.740.11.0595, Languages of the World:
information resources for typological, comparative and areal researches, 2010-2012

The Ministry of education and science of the RF, 34.5517.2017/BY, State assignment "Organisation
of scientific research ", 2014-2016, 2017-2019

RSF, 15-11-10019, Text mining models and methods for analysis of the needs, preferences and
consumer behavior, 2015-2017

RFBR, 16-06-00165, Cognitive model for verbal inflectional paradigm in Russian: quantitative
analysis of word frequency dynamics, 2016-2018

RFBR, 15-29-01173, Computational models and mathematical methods for big data analysis of
trends and correlations in society, 2015-2017

RFBR, Ne 16-37-50070, Using deep learning models for problem of detection of social significant
content, 2016-2016

Russian Government Program of Competitive Growth of Kazan Federal University, 01-06/655,
Medical informatics, 2016-2017.



Conferences

International Conference on Web Search and Data Mining (WSDM 2016; USA)
European Conference on Information Retrieval (ECIR 2015; Austria)
International Conference on Intelligent Text Processing and Computational
Linguistics (CICLing 2013; Greece)

International Conference on Computational Linguistics and Intellectual
Technologies "Dialogue" (Dialogue 2015, 2016, 2017; Russia)

International Conference on Text, Speech, and Dialogue (TSD 2014, 2015, 2016;
Czech Republic)

Mexican International Conference on Atrtificial Intelligence (2013, 2014, 2015;
Mexico)

Women in Machine Learning Workshop (WIML 2015 in conj. with NIPS, Canada)
The 8th IEEE International Conference on Social Computing and Networking
(SocialCom 2015; China)

International Conference on Knowledge Engineering and Semantic Web (KESW
2013, 2016; Russia, Czech Republic)



Past projects

1. Development of Ontologies

a. Ontology CIDOC CRM - RFBR / Kunstkamera / European Commission (europeana.eu)

b. OntoMathPro ontology

c. Nanomaterials Ontology - Ministry of Education and Science of the Russian Federation
2. Development of text mining methods for Russian

a. NLP@CLOUD - Ministry of Education and Science of the Russian Federation

b. Information Extraction - joint work with Hewlett-Packard (EVExRus-2012, InfEx-2013)
3. Development of linguistic resources for Russian

a. Corpora: 18th Century Textual Documents in Russian National Corpus - joint work with

Russian Language Institute of the Russian Academy of Sciences and Yandex
b. Entities Dictionaries (e.g, Persons, Organizations)
c. Thesaurus: Russian WordNet - joint work with Research Computing Center of Moscow

State University




Open Kunstkammer Data Project

Goal: Represent a dataset consisting of more than 40 000 digital images and their descriptions in English and

Russian as Linked Data

Constrains: Follow ICOM-CIDOC recommendations; “SKOSify” MAE RAS’s controlled bilingual vocabularies;

interlink with DBPedia and Geonames

The resulting data warehouse (more than 10 M triples): interconnected descriptions of museum objects,

persons, places and events

SPARQL end-point: http://data.kunstkamera.ru/sparql
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http://data.kunstkamera.ru/sparql

CIDOC Conceptual Reference Model
and the Europeana

1)

2)

3)

4)

The CIDOC CRM ontology is a reference
model in museum domain; it was
translated into Russian

Then it was mapped to major thesauri in
cultural heritage, including the Getty’s Art
and Architecture Thesaurus

(more than 30,000 concepts)

Museum metadata for KFU museum was
represented in the CIDOC CRM format
Then the metadata was transferred to the
European CH project: www.europeana.eu
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http://www.europeana.eu

18th Century Texts in RNC
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Text mining toolkit

Components for text processing:
« Text Segmenter
* Morphological analyzer
 PoS-tagging
 Lemmatizer
* Chunker
« Syntactic Analyzer
« Named Entity Recognizer
 Event Extractor

Tasks: information extraction (NER, EE)

Open-source toolkit: https://github.com/textocat/textokit-core



https://github.com/textocat/textokit-core

Examples

GPE [Person
TypumAa nuiiKNacb 0gHOW U3 caMblx ApPKMX hUryp oTeuecTBEHHOW XypHaNnUCTUKK - MexmeTa Anu BupaHga.
OH CcKOH4asncs B HE‘TBEpr Ha 71-Mm rn,uy KU3HN BCNneacTBWe cepaevyHoil HeAoCTaTO4HOCTH B
cTambynbCcKoil 6onbHUUE, Kyaa NocTynun B cpeay.
[Person] [Time| (GPE]
EnpaH,q poguncs 9 aexkabpsa 1941 ro,u,a B {.':Tamﬁyne
[Time]  [Person]

B 1964 rofly OH Hauan CBOI XyPHANMCTCKYIO Kapbepy B rasete "Munnuer”.

Org End Pﬂﬁltlﬂﬂ @ Time
«Eamcbann» OTNpaBnn B OTCTABKY rﬂaB HOro TpeHepa NnHan Padpcpa, H{!Tﬁpblﬁ pa6oTan c HDM&H,B,OI?I Cc monAa 1997 roga,
[Ba) [O@

3a nepuoj, korga HELCTB.EHL"II‘{ CTOAN Y pynAa {<|{.|"I!.-"FHI{OB}> B ndre npousowno 170 M3MEHEHWUIA Ha TPEHePCKNX MOCTUEZX OPYTI



Information Extraction

e Named Entity Recognition (NER)
e Event Extraction (EE)



NER. Original Corpus

Contains:
100 documents from different Russian online newsfeeds;
~35000 words.

Manually annotated:
~1300 Organization mentions;

~500 Person mentions.

Paper: Gareev, Tkachenko, Solovyev, Simanovsky, Ivanov.
Introducing Baselines for Russian Named Entity Recognition.
CICLING-2013.



NER. Quality

Person F1 ~0.79
Organization F1 ~0.55
Future work:

1) extend the corpus;

2) annotate other NE types: GPE, Locations, Temporal
Expressions;

3) implement a Sequential Classification-based Tagger with
morphological and chunker features.



Event Extraction

Task: extract event mentions of predefined types and fill their
arguments from Russian news texts.

Example event types:
- Merge & Acquisition

- Person Position Change

We follow Automatic Context Extraction
(ACE-2005) definitions mostly.



EE. Experience

Finished the 1-year project in collaboration with HP Russia Labs
(Saint-Petersburg)

Elaborated rule-based extraction
— use the NER component;
— match 'event triggers' in a text;
— apply rules to match arguments around a trigger.
Prepared an evaluation corpus
— 100 docs, ~1500 sentences;
— ~130 event mentions (3 event types) have been annotated so far



EE. Ongoing efforts

Moving from 'linear patterns' matching
towards applying trigger-specific mappings

fill an event argument by a nearby NP that satisfies certain
morphological and semantic constraints

The experiments have shown that the latter approach significantly better, but
requires more sophisticated preprocessing steps:

- PoS-tagging;
- NP recognition.



Current Projects

Text mining models and methods for analysis of the needs, preferences and
consumer behavior (RSCF grant, 15-11-10019)

Computational models and mathematical methods for big data analysis of
trends and correlations in society (RFBR grant, 15-29-01173)

Mining Hypotheses concerning Drug Discovery and Drug Repurposing (joint
work with Cheminformatics Lab of KFU)

Pharmacovigilance based on Social Media Posts written in Russian

Named Entity Recognition in Legal Documents (joint work with the Faculty of
Law of KFU)




Analysis of consumer behavior and user opinions

e Develop, implement and evaluate text mining methods for processing of
consumers’ texts:

©)

O O O O O

Deep neural networks for prediction of demographic information from
medical user reviews;

Deep neural networks for bilingual sentiment analysis of short texts;
Aspect-based sentiment lexicons constructed with topic modeling;
Methods for inferring sentiment-based priors in topic models;

Topic models for extracting failures from product reviews;
Knowledge-driven Event Extraction in Russian.



Cheminformatics & Text Mining & Data Mining

Aim 1:
Data
Collection

Aim 2:
Data
Curation

Aim 3:
Modeling
&
Prediction

Aim 4:
Open

Data
Science
Platform

%2SERM [Ffacebook
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Social Media
Scientific Literature
patientslikeme

PDB
*L’ &9 Databases
Large Collections
PubClhem 9

ChEMBL

Electronic Health Records
Biomedical Literature
Pharmacy/Insurance records
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Dissemination; Education; Decision Support

Image credit to
A. Tropsha (UNC USA)



NLP pipeline for Disease Extraction

Drugs .l Corpora of texts | Comparison using mapping
¢ and time series from studies
and FDA history for predicting:
Web crawler Identification of relevant
texts from corpora isith
| social media ]—Dl user reviews, short messages | P | Off-label use of exisiting drugs |
| Y Assertions concerning new
MEDLINE ]—Pl scientific papers | S uses of existing drugs
NLP pipeline 42
. N N ) i z | Adverse and beneficial drug
| news I—Pl clinical trials, pharmaceutical news | | Named Entity Recognizer ] » reactions
conference | Coreference Resolver I Novel relations between
proceedings —Pl State-of-the-art reports | drugs, diseases
| Relation Extractor l
| fda.gov I—Pl FDA drug approvals, labels, alerts | Extraction of biomedical
terms and synonyms from
existing data sets
- Automatic Named —
- Entities Mapping Wikipedia MedDRA
NLP pre-processing module Rt oo
| Checker ] | Parser | | Stemmer | | DrugBank I | uUmLs I
| Lemmatizer | | Topic model | | Part-of-speech tagger | | RxNorm | | SIDER l
| Language Identifier | | Morphological analyzer | | Chunker | ¥ i
reactions Human Disease Ontology




Examples

(DFEEESe T [Medication [Drugnamel | [Aoute]]

Takomy T[MNEPTOHWMKY — CO CTEMEM KaK A, Eapﬁnﬂa_n NOCOBETOBANA NPMHUMATE HA HOMb MO Nevalimnii Bpaq.

= — |

EBCCDHHHLIJ:I CTauna MEHA MYyHYHUTE HEeOQaBHO, NOCNe NepeHeCeHHOro CTpeCCOBOro COCTORHWA, NOABKMNCAH CTpax, C

EﬂpﬁDEEJ'l NoMOoraeT He TONLKD }FCI'IGKGHT[H, Eﬂ'ﬂHy'TI:, HC W CHAHMAET JaBneHue.

BxogAwWwmiA B cocTae lEbEHGEE;!-,']Eh-'I.TaI:I OKa3LIBAET COCYA0PaCIIMPAIOLLEe deicTBue.

[Medication [h_ruggml]l o Diserse ENE =ne) oy
Banuaon YCTIOKAWBAET LEHTPANLHYK HEPEHYIO CUCTEMY.

|

le:lll:ntrnn EEM}
User Reviews & Ratings - Mucinex DM oral
TEXT

My f:_nughing fits have lessened since taking Mucinex DM, however | feel like | am hlgh drm\rsy. and have diarrhea.

cough, not worth it.

I'll take something else next time | have a



