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Text posudku:
Many of natural language processing tasks have been dominated by artificial neural 

networks in the last decade, like POS tagging, lemmatization or syntactic parsing. However, 
semantic parsing has not yet been so developed, due to several reasons – the semantic parsing 
output is an arbitrary graph, requiring strong structured prediction architectures; furthermore, 
there are several substantially different formalisms and only a handful of treebanks for each of 
them. Consequently, the goal of this thesis was to design a general model applicable to semantic
parsing for a wide range of frameworks and languages, and capable of harnessing the latest 
advancements of deep learning in natural language processing.

The thesis starts with a description of semantic parsing tasks and five semantic frameworks 
and description of relevant neural network architectures. Then, two main theoretical 
contributions of the thesis are described:

• Chapter 2 is devoted to Permutation invariance, a proposed approach of generating the 
semantic graph independent on node ordering. This method is unlike other methods used
in semantic parsing, which usually generate the graph nodes sequentially and therefore 
require some specific ordering. The chapter describes the motivation for permutation 
invariance, theoretical foundations and also an effective implementation.

• Chapter 3 introduces a principled approach to Relative encoding. Relative encoding is a 
method of generating predictions like lemmas by classification into a set of rules 
producing the required output from input data. While the former approaches used a 
heuristic approach of constructing the rule set, this thesis approaches the problem in a 
combinatorial way and reduces the problem to a MaxSAT problem, obtaining an optimal
solution, reducing the number of rules considerably.

To verify the gains of the proposed improvements, the author implemented a complete 
semantic parser dubbed PERIN and took part in the CoNLL 2021 Cross-Framework Meaning 
Representation Parsing shared task, which evaluated participant systems on five semantic 
frameworks across four languages. The proposed architecture is among others multilingual, 
capable of training a single model for several languages. The submitted system was one of the 
winners of the shared task.

I consider the thesis to be of very high quality. The author showed extremely good 
orientation in the latest deep learning and semantic parsing literature, and proposed a novel and 
successful approaches to semantic parsing. In addition to the theoretical contributions, the 
author implemented a complex semantic parsing system, which required a lot of effort, training 
resources and many clever implementation tricks, and manged to take part in a very prestigious 
natural language progressing shared task, which is by itself an accomplishment. To also win the 
shared task, where large teams from the whole world take part, is an extreme success, which
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demonstrates the author‘s independent, high-quality scientific work in an actively-researched 
area on international level.

I recommend the thesis to be defended.

Práci doporučuji k obhajobě.

Práci navrhuji na zvláštní ocenění.
 The author demonstrated independent, high-quality scientific work in an actively-researched 
area on international level:

• he proposed a novel Permutation-invariant approach to semantic parsing and a 
significant improvement to Relative encoding;

• he implemented a complete semantic parser and managed to take part in a very 
prestigious CoNLL 2020 Cross-Framework Meaning Representation Parsing shared 
task, providing models for five frameworks across four languages;

• the submitted system was one of the winners of the shared task.
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