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Introduction

@ Paraphrase generation - useful for several NLP applications

o Machine translation
e Text summarization
o ...

@ Rule-based and machine learning methods
@ Evaluation of rule-based paraphrasing system for Czech
@ Working with individual modules



The Watsonson Project

@ A game with a purpose by Zuzana Nevé&Filovd (CICLING 2014,
RASLAN 2013)

o Generates paraphrases and entailments from a given sentence



The Watsonson Project

Shenlock Holmer a Dr. Watsonson patraji spolecné

[ Drahy Holmere, jaky pfipad pravé fesite?

Reknéte Watsonsonovi o novém pfipadu

Reknéte dr. Watsonsonovi, Ze

et mu poradite | P’ se vratite ke starému piipadu |

Uroven: 0
Body: 0
Detektiv: Jméno

Watsonsoniv

mozek
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The Watsonson Project

Pane Holmere, fekl jste: Drahy Watsonsone, zopakujme si, co o pfipadu
vime: Petr stal na zastavce a ¢ekal na autobus. Nudil se a tak si zapalil
cigaretu. Autobus pfijel s pilhodinovym zpoZdénim. Petr nastoupil a
autobus odjel. Od té doby Petra nikdo nevidél.

Ma Watsonson pravdu, kdyz mysli, ze:

Petr stal na zastavee g =

Petr éekal na amohus,.;\ﬂx 2

Petr se nudil.o/” $=2

Petr si zapalil cigaretu. ¢

Autobus pfijel s pilhodinovym zpoidénim‘.;\\/-'x £

Petr nasluupillq_/.’x 2

Pokracovat
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Wordnet
Wordhyp
Word order
Aara
Verbinfer



Wordnet and

@ Wordnet - uses data from the Czech Wordnet for synonym
replacement

@ Recursively - wordhyp module for hypernym replacement

@ No word sense identification

Example

Input: Pejsci si chtéli hrat s détmi, ale Zadné déti venku nenasli.
(Dogs wanted to play with children but they found no children outside.)
Wordnet:  Pejsci si chtéli hrat s décky.
(Dogs wanted to play with kids.)
Wordhyp:  Pejsci si chtéli hrat s lidmi.

(Dogs wanted to play with people.)




@ Reorders the sentence constituents

o Generates phrases with all possible orders

Input: Pejsci si chtéli hrat s détmi, ale Zaddné déti venku nenasli.
(Dogs wanted to play with children but they found no children outside.)
Wordorder:  Nenasli oni zddné déti venku.
(They did not find any children outside.)




Aara

@ Partial anaphora resolution
@ Replaces pronomial objects or subjects by their antecedents

@ Resolves zero subjects

Input:  Pejsci si chtéli hrat s détmi, ale Zddné déti venku nenasli.

(Dogs wanted to play with children but they found no children outside.)
Aara:  Pejsci nenasli Zadné dé&ti venku.
(Dogs found no children outside.)




@ Using Czech verb valency lexicon Verbalex
@ Verb frame inference of 3 types:

e equality

o effect

e precondition

@ Can result in new facts

Input: Pejsci si chtéli hrat s détmi, ale Zddné déti venku nenasli.

(Dogs wanted to play with children but they found no children outside.)
Verbinfer: Neobjevili Zadné déti venku.

(They discovered no children outside.)




Input dataset

40 sentences of various length

Simple made up phrases or extracted from Czech children tales

Input examples:

o Mdma upekla kola¢.

o Pejsek s kocickou se méli moc radi a bydleli spolu uz
spoustu let.

o Do paneldku na sidlisti se pristéhoval novy kluk Jakub.

Processed by morphological analyzer/generator, morphological tagger
and syntactic parser

Stored in JSON format - input to each evaluated module



Evaluation

Module Paraphrases
wordhyp 557
wordnet 488
wordorder 166
aara 97
verbinfer 206
All 1,514
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Evaluation - Individual Scores
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Error Analysis

wordhyp .
|
wordnet -
|
|
|
verbinfer -
GL 25% 50% 75% 100%
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Most of the incorrect paraphrases - word replacement

Repeated across all modules:
@ Prepositions

Foxlik slysel nékom nedobrém. (Foxlik heard someone bad.)

Krtetek prespéval hluboko na zemi. (The mole slept deep on the ground.)

@ Dependencies

Original meaning: Drak ma sedm hlav. (Dragon has seven heads.)
Paraphrase: Ten pejsek sedm hlav ma. (The dog has seven heads.)

@ Primary source - syntactic parsing phase



@ Improvement of modules and preprocessing

o New types of paraphrasing methods
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