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Dr. Marek Koztowski

Marek Koztowski is the Head of the Laboratory of Natural Language Processing at
the National Information Processing Institute in Warsaw, where he leads a team
of over 30 researchers and programmers who develop software that is enriched
with intelligent (primarily text and image) data processing methods. He is
passionate about natural language processing, data mining, and machine
learning. He has written over 40 scientific publications on semantic text
processing and machine learning. Marek has participated in commercial machine
learning research projects for the private sector, including at Samsung, France
Telecom, Orange Labs, Millward Brown, Vive Textile Recycling, and Connectis. In
2021 Marek Koztowski and Stawomir Dadas won the nationwide Al competition
organized by GovTech and the Office of Competition and Consumer Protection
(UOKIK), for which the National Information Processing Institute now provides an
Al-empowered system.
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Stawomir Dadas

Stawomir Dadas is a lead research engineer and the deputy head of the
Laboratory of Intelligent Information Systems at the National Information
Processing Institute. He is a doctoral student at the Systems Research Institute of
the Polish Academy of Sciences. For several years he has been professionally
engaged in the design and implementation of information systems that
incorporate machine learning solutions, primarily in the field of natural language
processing. His research interests include natural language processing,
applications of machine learning in scientometric research, distributed
computing, algorithms, and data structures.
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DATA — THE KEY ELEMENT OF THE UNSUPERVISED AND SUPERVISED LEARNING

* Dedicated inhouse repositories, such as: the Polish theses
database (ORPPD), Uniform Anti-Plagiarism System
databases, Polish Scientific Bibliography database (PBN),
POL-on databases, etc.

* Raw text corpora used for language model pretraining:

e Base corpus (¥30GB): Polish Parliamentary Corpus, Polish Wikipedia,
collections of some polish books, articles

* Web corpus (~300GB): CommonCrawl sampled and cleaned in order
to build significant Polish textual web resources
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NEURAL LANGUAGE MODELS
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Prior to Deep Learning, the models were rarely generic enough to be easily
customized/tailored to specific tasks or domains

Since 2017 the Transformer revolution in NLP has accelerated

Pre-trained models are now re-usable components that can be used as it is, or customized through next
training stages (fine tuning)
The crucial issues concerning the Transformer pre-training include:

* Unlabeled Data — the need for massive unlabeled corpora; we used the corpora of 200+ GB

* GPUs —distributed environments; in our case large models were trained with the use of 8x Nvidia V100

* Pre-training time — usually large model pre-training lasts 3-5 months

Between 2020 and 2022, we published numerous Transformer based NLMs, such as RoBERTZa,
BART, GPT-2. They were of various sizes - from distil, base to large ones
In 2022, we published some sentence transformer paraphrase models, or long-formers

We also published some simpler shallow language representations (context-free ones), such as
Polish Word2vec, Glove, FastText
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e How we trained and tuned the Polish RoBERTa models:

Collect and pre-process a large corpus of Polish documents (200+ GB)

Train different transformer-based language models from scratch

(BERT-based ones)

Fine-tune the models on a dozen of Polish linguistic tasks; for example, the KLEJ is a set of nine evaluation tasks for
the Polish language understanding created by Allegro

Release the pre-trained models to the public

Model L/H/[A*

RoBERTa (base) 12/768 /12
RoBERTa-v2 (base) 12/768/12
RoBERTa (large) 24 (1024 [ 16

RoBERTa-v2 (large) 24/1024 /16

DistilRoBERTa 6/768 /12

Batch
size

8k

8k

Update
steps

125k
400k
50k

400k

10ep.

Corpus
size

~20GB
~20GB
~135GB
~200GB

~20GB

Transformers

v3.4

v4.4

v3.4

v4.4

v4.13
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SYSTEMS WITH NLP COMPONENTS - JSA

— Liczba prac zgloszonych przez API
— Liczba prac zgloszonych przez Ul
Il

5000
4000
3000
\

2000 AN i

| il

" i,

\o,
PO Y

il
) 11

At
, R
| | o .J‘ “ 2 \
P Ml D,

0,
Jan 2019 Apr 2019 Jul 2019 Oct 2019

(]

I

Jan 2020

Apr 2020

Jul 2020 Oct 2020 Jan 2021 Apr 2021 Jul 2021 Oct 2021 Jan 2022 Apr 2022 Jul 2022

Statystyka Rozklad diugosci wyrazéw
192 095 Znaki
m == Znakispecjalne lub
spoza jezyka pracy
26 861 Viyrazy
m == = Nierozpoznane
wyrazy

2588% Wz wazystkich wyra

17 Elementy graficzne

n =+ Fragmenty innego stylu

Wyniki ogélne

$redniaz ORPPD @ Badana praca

akiw w wyrazie

zsinteresowanie poszczegGinymi tematemi Programu, 2) faki, ze istnieja obszary wymagajace wsparcia prowadzenia prac B&R, 3) potrzebd

wzmocnienia prowadzonych prac BE&R w obszarach innowacyjnych, Programem objgte beda zakresy tematyczne takie jak: energetyka wiatrowa

solarna, Wyt i wykorzystania wodaru, magazyny energii | mikrosieci energetyczne/cieplne, energetyczne wykorzystanie substancj
biodegradowalnych i ciepta z gazéw poprocesowych, geotermia. 12 Wyniki analiz W tym miejscu zostaly przedstawione kluczowe problem

charakteryzujgce stan obecny dla kaidego obszaru. | 8.2.2 » | Energetyka solama Wg Krajowego planu na rzecz energil i klimatu (KPEIK) wykorzystani

energi stanowi dia ia terendw i stabej jakodci gruntéw. Jednym ze sposobéw na icl

zagospodarowanie jest zainstalowanie na nich systeméw stuzacych do ia energii Instalacji f

powstajgcych w rdznych miejscach na terenie Polski bgdzie coraz wigcej, ale nawet jak bedg budowane w sposdb rozporeszony, to ich catkowita mod

zainstalowana bedzie mieé coraz wigkszy wplyw na kraj systemu 1ego (KSE). Ocenia sig, ze rddfa fotowoltaiczng

0siggng petng dojrzatodé ekonomiczno-techniczng po 2022 r. Wg Instytutu Energetyki Odnawialnej do 20181 [ € Jpolskie firmy dostarczaly na rynek o

50% Kluczowych urzadzeft (moduléw fotowoltaicznych) | zapewnialy niemalze 100% ustug instalacyjnych. Jednak juz w 2019 r. potrzeby szybkg

rosnacego rynku w coraz wigkszym stopniu zaczely zaspokajat firmy zagraniczne. Dynamicznemu rozwojowi krajowego rynku, ktéry juz w 2019r. mia)

wartos¢ ok. 4 mid zt (w 2020 roku moze osiagnie wartoé¢ rzedu 10 mid 24) , poza poj projektami nie 3

szeroko zakrojone prace badawcze nad: i) rozwolem nowych technolagii, i) wspieraniem konkurencyjnosci polskich firm przemyslowych | instalacyjnycl
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https://www.gov.pl/web/ncbr-en/uniform-anti-plagiarism-system
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SYSTEMS WITH NLP COMPONENTS - ARBUZ

In 2021, UOKIK organized an artificial intelligence and natural language processing competition for the
development of an intelligent tool capable of scanning consumer contracts for provisions that violate consumer
rights. Our instuitute won the competition and is now responsible for the development of a system that analyses
contracts/regulations and detects potential violations.
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In 2022, OPI PIB and IPI PAN were granted funding as part of the Infostrateg Ill competition. Our
responsibility is to build an information system to process data on products and users’ reviews.
The aim of this project is to automatically assess the quality of products based on the information
available on the Internet. The project is developed for UOKiK.

e Multilingual machine learning tools supporting various languages
(with the emphasis placed on Polish, English, and German).

e Multiple applications of NLP models:

e Sentiment analysis of opinions

* Aspect-based sentiment analysis

* Identification of duplicated products, including cross-lingual
deduplication

e Detection of "dual quality" products
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HOW TO DOWNLOAD OUR NEURAL LANGUAGE MODELS

O Product Solutions Open Source Pricing Signin | Sign up ‘

B OPI-PIB/ ml-models ?ubiic O notifications | % Fork 0 tr star 5
<> code (O Issues 11 Pullrequests (® Actions [ Projects @ Security |~ Insights

Modele uczenia maszynowego udostepnione przez OPI

* Pre-trained models, such as RoBERTa, BART, BiE
GPT-ZI ELMO Neuronowe modele jezyka
e Models in two versions: RoBERTa

Zestaw polskich neuronowych modeli jezyka opartych na architekturze Transformer, uczonych metoda maskowanego

Packages

modelowania jezyka (MLM) przy wykorzystaniu technik opisanych w publikacji RoBERTa: A Robustly Optimized BERT Contributors 2

)
e Pytorch Fairse '
Pretraining Approach. Udostepniamy modele w dwéch rozmiarach - base (mniejsze) oraz large (wigksze). Mniejsze

modele s3 sieciami neuronowymi liczacymi okolo 100 milionéw parametrow, wigksze - 350 milionow. Model large . sdadas Slawomir
oferuje wyzsza jakos¢ predykcji w praktycznych zastosowaniach, ale wymaga takze wigkszych zasobow
‘ AnnaKozlowskaOPIPIB

® H u ggi n g Fa C e Tra n Sfo r m e rs obliczeniowych. Do wytrenowania modﬂeh ui.y‘lu duzych korp’usow l'ekslow w jezyku poiskllfv\ -0d 20 (,jo okoto 200 GB.
e Evaluation codes are also available P
* Detailed results of the experiments can be

BART

found in the corresponding papers T S —

zbiorze tekstéw w jezyku polskim liczacym ponad 200 GB, przy wykorzystaniu metody opisanej w publikacji BART

do uczenia maszynowego: Fairseq oraz H ransformer

Denoising Sequence-to-Sequence Pre-training for Natural Language Generation, Translation, and Comprehension.
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THANK YOU!

al. Niepodlegtosci 188 B
00-608 Warsaw
Poland
www.opi.org.pl/en




