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Abstract
In this paper we present the automatic simplification levels we have defined for Basque. These levels will be chosen according to the
requirements and level of the target audience. Along with that, we go through the details of the first simplification level, namely the
Shallow Syntactic Substitution Simplification (SSSS). We explain its motivation, our frequency based approach and evaluate the output
taking into account the correction, grammaticality and simplicity. The latter is evaluated by linguists and the target audience. To carry
out this experiment we have compiled a corpus of infrequent syntactic structures.

1. Introduction and related work

Automatic Text Simplification (ATS) is a research line
in Natural Language Processing (NLP) that, given a source
text, aims to create a simpler version of that text. The orig-
inal texts can be simplified according to the required level
and can be used with different target audiences: they can be
oriented to people with impairment, languages learners and
also to facilitate the processing of NLP advanced applica-
tions (Gonzalez-Dios et al., 2013; Shardlow, 2014; Sid-
dharthan, 2014). For example, in the project PSET (Prac-
tical Simplification of English Text), they concentrated on
the need of Aphasic readers (Carroll et al., 1998). Sim-
plification strategies have also been proposed for people
with dyslexia (Rello et al., 2013), or autism (Evans et al.,
2014), children (De Belder and Moens, 2010; Barlacchi
and Tonelli, 2013), language learners (Petersen and Os-
tendorf, 2007) and poor literacy readers (Gasperin et al.,
2009). NLP advanced applications which have been target
audience for ATS systems are e.g. parsers (Chandrasekar
et al., 1996), information retrieval systems (Beigman Kle-
banov et al., 2004) or machine translation (Doi and Sumita,
2004; Poornima et al., 2011).

There are two main simplification types in ATS: syn-
tactic simplification and lexical simplification. Syntactic
simplification aims to rewrite sentences to get a more sim-
ple equivalent of them that will be accessible to a target
audience. Lexical simplification seeks to rewrite com-
plex or low frequency words by substituting them with
synonyms or paraphrases. So far, syntactic simplification
has concentrated mainly on sentence splitting and sentence
transformation and generation while lexical simplification
has principally treated word and phrase substitutions (Sid-
dharthan, 2002). The work done so far in ATS for Basque
has focused mainly on syntactic simplification (Aranzabe
et al., 2012) with the aim of getting shorter sentences that
preserve the meaning of the original one.

In this paper we present the three simplification levels
we define for Basque (shallow syntactic substitution, natu-
ral and strong or absolute simplifications) and go through
the first level. Shallow Syntactic Substitution Simplifica-
tion (SSSS) is a substitution operation similar to those that
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are applied at lexical simplification but at syntactic level,
which is the domain of syntactic simplification. So, SSSS
can be understood as a mixture of both or as a continuum
operation between both and it is intended for advanced lan-
guage learners and non-fluent speakers. Apart from the
simplification, which is our main motivation, we think the
approach we present here can be used for other applica-
tions, such as standardisation or normalisation of historical
texts.

Although nowadays ATS for English is getting more
attention from the data driven methods, lesser resourced
languages still concentrate on knowledge-based or semi-
data driven methods. Due to the fact that Basque is a lan-
guage with a data scarce problem, we based our study and
approach on corpus analysis and linguistic knowledge.

This paper is structured as follows: we define the sim-
plification levels for Basque in section 2. We go through
the Shallow Syntactic Substitution Simplification, explain-
ing our approach and evaluation in section 3. Finally, we
conclude and outline future work in section 4.

2. Simplification framework: levels and
operations

Texts can be simplified according to the needs of the
target group. In The PorSimples project, targeting poor lit-
eracy readers, two simplification levels are defined: natu-
ral simplification and strong simplification (Gasperin et al.,
2009). The former is intended for people with a basic liter-
acy level and the latter to people with a rudimentary level.
In natural simplification certain operations such as split-
ting and inversion of clause ordering are dealt with, while
in strong simplification a set of pre-defined simplification
operations is applied with the aim of making the sentence
as simple as possible.

In our study, based on those two syntactic simplifica-
tion levels, we add a third one. In what follows, we de-
fine our three levels of simplification targeting Basque lan-
guage learners and/or non-fluent speakers.

1. Shallow Syntactic Substitution Simplification
(SSSS): Frequency based simplification of syntac-
tical structures. This level is intended for people



who have a good level of Basque and master Basque
syntax but do not know unusual, dialectal and syn-
chronic variations. That is, at this level the depth of
the syntactical structure is kept but the structure that
is used is more frequent. These people are usually
advanced learners or non-fluent speakers.

. Natural Simplification (NS): Compound and com-
plex sentences with finite verb simplification will fol-
low the simplification process for Basque (Aranz-
abe et al., 2012) together with the SSSS. That is,
the following operations will take place: 1) splitting:
sentences will be split into clauses; 2) reconstruc-
tion: morphological features such as complementisers
(comp) and case markers will be removed and new el-
ements, such as adverbs, connectors, verbs or phrases
that will keep the meaning of the original sentence,
will be added (added elements); 3) reordering: sen-
tences will be ordered in the text; and 4) correction:
possible mistakes (grammatical errors and standard-
isation) will be corrected. In this level the syntactic
depth of the sentences is altered. The target of this
level is people who are learning Basque but get stuck
with long sentences and do not master syntax. Ad-
vanced NLP applications can benefit from this level
and get better results with shorter sentences.

. Strong or Absolute Simplification (AS): Everything
is simplified. Both sentences with finite and non-finite
verbs will follow the simplification process. SSSS
will also be applied. The syntactic depth of the sen-
tences is also altered as in the previous level. This
level will be useful for people with low knowledge
of Basque syntax or advanced NLP applications that
get better results by processing only one verb per sen-
tence.

However, our system can apply only needed or required
phenomena, depending on the needs of a special target au-
dience (customised simplification (CS)). However, the sen-
tence that undergoes the simplification process should have
more than one complement or adjunct. With this premise
we want to avoid sentences that are too short and could
sound unnatural. The operations performed in the SSSS
will be explained in section 3.

3. Shallow Syntactic Substitution
Simplification

The SSSS is a frequency based simplification that aims
at providing a simpler option but which keeps the subor-
dinate clause. That is, we use lexical simplification tech-
niques applied to syntax. This approach is useful above all
with the adverbial clauses, where we have found a high di-
versity of structures. Although we focus and perform our
experiments in Basque, we think that this approach is also
viable in other languages.

3.1.

The main motivation for SSSS is that some target audi-
ences such as advanced learners or non-fluent speakers do
not need big structural changes in syntax processing but

Motivation
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some structures are unknown to them because they are di-
alectical or synchronic variations. Other structures are also
ambiguous at pointing out different relations. Our aim with
this approach is to give the text a simple equivalent with-
out making structural changes using the clearest and most
frequent option.

In example (1) we see a sentence simplified at abso-
lute level which has undergone the simplification process
defined for Basque. In that sentence we find a non-finite
purpose structure -fzearren (in order to) and to simplify it
we follow the defined simplification operations: the sen-
tence has been split, the relation marker has been removed,
the verb of the subordinate clause has been put in the par-
ticipial form (suspertu) and the verb nahi izan (to want)
has been included, according to its rule. Then, following
the rule of the purpose clauses, the sentences have been
checked to see if they follow the main-subordinate order.
Otherwise, they would have been reordered. Finally, the
correction of the simplified sentences has been checked.

(1) a. Abuztuaren amaieran beste goi bilera bat egitea
aztertzen ari dira Israel eta PAN Palestinako Ag-
inte Nazionala, Ekialde Erdiko bake prozesua sus-
pertzearren. (’Israel and the PNA, the Palestinian
National Authority, are studying the organization of
another summit at the end of August to promote the
peace process in the Middle East.”)

b. 1. Abuztuaren amaieran beste goi bilera bat egitea
aztertzen ari dira Israel eta PAN Palestinako Ag-
inte Nazionala. (’Israel and the PNA, the Pales-
tinian National Authority, are studying the or-
ganization of another summit at the end of Au-
gust.”)

ii. Ekialde Erdiko bake prozesua suspertu nahi
dute. ("'They want to promote the peace process

in the Middle East.”)

Using this ’classical’ syntactic simplification, the sub-
ordinate clause has disappeared from the main clause and
has become an independent clause. But advanced learn-
ers or low literacy speakers may understand that there is a
subordinate clause in the original sentence but do not un-
derstand the relation it points out. So, we consult in the
structure frequency list (Table 1) and we see that -tzearren
is used as a non-finite purpose structure 1.68 % while -
1zeko is used the 88.38 %. Then, to simplify the sen-
tence, we substitute that syntactic structure with its most
frequent equivalent (in this case -fzeko) as lexical simpli-
fication does with words. This way, a simpler option has
been given but the subordinate clause is kept.

Structure Quantity Percentage
-tzeko (in order to) 791 88.38
-tzekotzat (in order to) 0 0.00
-tzearren (in order to) 15 1.68
-tzeagatik (in order to) 0 0.00
-tze alde(ra) (in order to) 0 0.00
-tzekotan (in order to) 0 0.00

Table 1: Frequency list of non-finite purpose clauses

In (2) we have performed a SSSS of (1a) by substituting
-tzearren with -tzeko, suspertzearren -> suspertzeko only



being changed in the sentence. The meaning (and therefore
the translation) and the syntactic tree do not change at all.

(2) a. Abuztuaren amaieran beste goi bilera bat egitea
aztertzen ari dira Israel eta PAN Palestinako Ag-
inte Nazionala, Ekialde Erdiko bake prozesua sus-
pertzearren.

b. i. Abuztuaren amaieran beste goi bilera bat egitea
aztertzen ari dira Israel eta PAN Palestinako Ag-
inte Nazionala, Ekialde Erdiko bake prozesua

suspertzeko.

SSSS will be used above all with non-finite clauses but
it can be also used with finite clauses.

3.2. Methodology

In order to perform the SSSS, we have carried out the
following steps:

1. We have made a list of the structures presented by
Euskaltzaindia, the Royal Academy of the Basque
Language, in its descriptive grammar Euskal Gra-
matika: Lehen Urratsak (Euskaltzaindia, 1999; Eu-
skaltzaindia, 2005; Euskaltzaindia, 2011). This gram-
mar collects the synchronic and dialectical structures
that have been used in written Basque.

. The list of structures has been consulted in the Basque
Dependency Treebank (BDT)' (Aranzabe, 2008) and
their presence, frequency and position has been ex-
amined. To formalise our approach, we have taken
the information about the frequencies of that corpus
analysis (Gonzalez-Dios et al., 2015).

. We have checked the meaning equivalences of the
structures manually. To that end, we have also used
the information of the grammar. That is, we have as-
sembled the structures that have the same meaning.

. Based on the frequencies, we have substituted the
uncommon syntactic structures with a more frequent
equivalent syntactic structure.

The list of structures and the frequency information are
language dependent resources. These should be changed
to apply this method to other languages.

3.3. Corpus and approach

To carry out the SSSS, we have compiled a corpus
with the examples given in the descriptive grammar (Eu-
skaltzaindia, 1999; Euskaltzaindia, 2005; Euskaltzaindia,
2011). One half of the examples were used for the train-
ing part and the other half for the test. Each part had 54
instances. More details about the corpus can be found in
Table 2.

In table 3 we detail the number of target structures, the
substitution options and the implemented rules. 17 options
have been defined to substitute 39 structures. That is, there
are 17 frequent structures that are going to substitute 39

'BDT is the version of the Reference Corpus for the Process-
ing of Basque (EPEC) (Aduriz et al., 2006) and compiles 200 000
words written in standard Basque.
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Part | Sentences | Clauses | Words
Training 54 583 155
Test 54 588 138

Table 2: Sentence, clause and word number found in the
corpus

Target Substitution | Rules
structures option

Total 39 17 42

Temporal 15 5 16
Causal 1 1 1
Purpose 5 1 5
Conditional 6 3 9
Concessive 2 1 3
Modal 10 6 8

Table 3: Summary of the structures and rules

non-frequent or less frequent structures. To perform these
substitutions, 42 rules based on regular expressions have
been implemented. Those rules are applied at text level.
The substitution option is the most frequent structure of
each type or subtype. For example, there are 5 options
for temporal relations because there is one option for each
subtype of temporal clause (anteriority, posteriority, im-
pendency, simultaneity and repeated simultaneity). No tar-
get structure is a substitution option. This way, we elim-
inate the possible relation ambiguity (structures that point
out more than one relation are never used as a substitution
option).

3.4. Evaluation and error analysis

To evaluate our approach we have taken into account
two parameters: correct substitution and grammatically
correct output (correct sentences). The correct substitu-
tions column show the percentage of the sentences cor-
rectly performed and the correct sentences column shows
the percentage of grammatically correct sentences for the
cases where the substitution was correct. These results can
be seen in table 4.

Correct substitutions | Correct sentences
Total 79.63 88.64
Temporal 62.50 93.34
Causal 100.00 100.00
Purpose 100.00 100.00
Conditional 88.89 62.50
Concessive 100.00 100.00
Modal 90.00 100.00

Table 4: Results of the performance in total and by clause
type

As we can see, the results with the most adverbial
clause types are satisfactory. When we deal with the types
with more changes and more structures the results, are,
however worse. We have performed an error analysis and
we discovered that most of the errors happen a) when
changing the form of the verb (participial <-> verb noun)



and b) when the participles are marked with ¢>. The former
involves incorrect substitutions and the latter ungrammat-
ical sentences. To overcome these problems, the substitu-
tion should be made at analysis level with tools to work
with the morphology of Basque (Alegria, 1995) and using
advanced Natural Language Generation (NLG) techniques
(Agirrezabal et al., 2015). In fact, we should work with the
form found in the two-level morphology.

We also evaluated the simplicity of the generated sen-
tences to see if our frequency based approach is valid to get
simpler sentences. To that end, two linguists from differ-
ent parts of the Basque Country with expertise in language
learning and teaching evaluated the corrected substituted
sentences. They were given both the original and the sim-
plified sentences and we asked them to evaluate whether
the generated sentences were simpler, equal or more diffi-
cult than the original taking into account Basque learners
of their surroundings.

| Simpler | Equal | More difficult
Western linguist 76.74 23.26 0.00
East-central linguist 30.23 48.84 20.93

Table 5: Simplicity of the sentences evaluated by linguists

As we can see in the results of Table 5, the western lin-
guist considered that all the sentences were mainly simpler
(76.74 %) or equal (23.26 %). On the other hand, the east-
central linguist considered that the most of the simplified
sentences were equal (48.84 %) and only (30.23 %) of the
them were simpler. She also judged that some sentences
were more difficult (20.93 %).

We also tested the simplicity of the generated sentences
with our target audience. We asked 2 advanced learners
and 2 non-fluent speakers to take the test. All of them had
at least the B2 level in Basque, universitary studies and
they all came from different parts of the Basque Country.
They were asked if the simplified sentences were simpler,
equal or more difficult than the original for them.

Simpler | Equal | More difficult

Total 75.00 25.00 0.00
Temporal 33.33 58.33 8.33
Causal 87.50 0.00 12.50
Purpose 75.00 25.00 0.00
Conditional 25.00 0.00 75.00
Concessive 37.50 37.50 25.00
Modal 75.00 25.00 0.00

Table 6: Simplicity judgements of the advanced learners
and non-fluent speakers

The results of the advanced learners and non-fluent
speakers is presented in Table 6. For brevity, we show the
percentages of the number of testers that mainly gave that
evaluation in total taking into account the sentence type.
75.00 % of the testers mainly found that the sentences were
in total simpler and 25.00 % found them mainly equal. No

’In Basque the participle is formed with ¢, -tu, -du, -i.
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one found that they were more difficult in general. That is,
taking into account all the sentences, 3 out of the 4 testers
considered that they were in general simpler. Looking at
the origin of the tester, only the Est-central speaker con-
sidered that sentences were mainly of equal complexity as
the Est-central linguist did.

If we see the results by clause type, we can see that
conditional sentences were more difficult in general after
the simplification and that temporal sentences were equal
to the originals. But, looking at these results and taking
into account the origin, we can see that both conditional
and temporal simplified sentences are considered simpler
by the western speaker (the western linguist also consid-
ered this). The interpretation of the concessive sentences
shows no pattern and other types show good results.

Based on the outcome of this subjective experiment, we
conclude that the frequency based approach is valid but it
can be more helpful according to the origin. That is, the
origin and the surrounding dialect of the target should be
taken into account when simplifying the texts. This dialec-
tical parametrisation can easily be included in the system.

4. Conclusion and future work

In this paper we have presented the simplification lev-
els for the automatic text simplification of Basque writ-
ten texts: the shallow syntactic substitution simplification,
natural simplification, and strong or absolute simplifica-
tion. We have detailed the approach of SSSS presenting its
motivation, our approach and the evaluation. The perfor-
mance results we obtain are satisfactory. We also evaluate
the simplicity of the generated sentences with linguists and
advanced learners and non-fluent speakers. We find that
the results vary depending on the origin of the speaker. We
conclude that this simplification level is suitable for people
who do not know all the dialectical and synchronic adver-
bial structures of Basque but we have also seen that the
effectiveness of the simplification depends on the origin of
that target. That is, we think that the origin is important
when simplifying texts.

In the future, we plan to correct the errors found in
our analysis using morphological tools and NLG advanced
techniques. Moreover, we are working on the implementa-
tion of the rest of the simplification levels. Further testing
with other kinds of learners (with other levels) will also be
interesting to perform. It will also be interesting to see how
this approach can be used in other languages.
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