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Disadvantaged

People with reading and spelling
difficulties and people with cognitive
impairments benefit

Sources: Hirsh and Narion (1992), Krashen (1988), Louwerse et al.
(2007), Paetzold and Specia (2016)
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L2 Learners

Non-native speakers find it easier to
understand and learn the new
language
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L2 Learners

Non-native speakers find it easier to
understand and learn the new
language

Elderly

Older people often have a shorter
attention span and thus find it easier
to understand texts

Sources: Hirsh and Narion (1992), Krashen (1988), Louwerse et al.
(2007), Paetzold and Specia (2016)
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|
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Learning a new
language

Sources: van den Bercken et al. (2019), Petersen and
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|
Make complex topics —

more accesible;

Learning a new Reduce complexity

language to make resulting
summaries more
accesible

Sources: van den Bercken et al. (2019), Petersen and
Ostendorf (2007), Siddhartan (2014), Stajner (2021)
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N  Government

|
understanding,

Learning a new Reduce complexity reduce confusion,
language to make resulting increase compliance

|
Make complex topics

Summarization

more accesible;

summaries more
accesible

Sources: van den Bercken et al. (2019), Petersen and
Ostendorf (2007), Siddhartan (2014), Stajner (2021)
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Improve

transparency,
especially for laws,
regulations, etc.

Sources: van den Bercken et al. (2019), Petersen and
Ostendorf (2007), Siddhartan (2014), Stajner (2021)
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|
Make complex topics

Summarization

mam 04

Improve patient Educate a broader

Communication

more accesible; understanding, audience about what

Learning a new Reduce complexity reduce confusion, Improve is going on in the
language to make resulting increase compliance transparency, world
summaries more especially for laws,
accesible regulations, etc.

Sources: van den Bercken et al. (2019), Petersen and
Ostendorf (2007), Siddhartan (2014), Stajner (2021)
07/01/2023 11 Al-based Multilingual Text Simplification. Tim Schlippe and Katharina Eichinger. AIET 2023



INTERNATIONAL
UNIVERSITY OF
APPLIED SCIENCES

RELATED
WORK



INTERNATIONAL
TRANSFORMERS
APPLIED SCIENCES

Introduced in 2017 by Vaswani et al. [ Ich mag Hunde ]

Self-attention mechanism: allows the network to weigh the
importance of different input features

Consists of an encoder & a decoder

encoder: takes the input sequence and produces a sequence of
hidden states

decoder: takes output & generates a target sequence

Decoder

Encoder —>

Approaches: Omelianchuk et al. (2021): Text Simplification by
Tagging (TST); Truica et al. (2022): Simplex

[Ihkedogs ]

Figure 1: simple representation of how transformers work; own illustration
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CHALLENGE: PARALLEL CORPORA

Lack of parallel

Simplified content
exists in many

languages, but notin

parallel

There are different
gradations

concerning
simplifications

The corpora that

exist are
qualitatively
insufficient
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Costly

Generation

Generating parallel
corpora manually
takes time and
ressources
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Low-ressource

Especially in low-

ressource languages
there is much less
simplified content

Sources: Brunato et al. (2022), Kubota (2004), Qiang and
Wu (2021), Xu et al. (2016)



MULTILINGUAL
MODEL



TEXT SIMPLIFICATION ]V i

Testing

Fine-Tuning

original text +
simplified text in en

Multilingal
e d Text Simplification
Model

Multilingal

simplified text in en

Evaluation

simplified text in en

NLP Model

_____f\_____________
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Generation of Fine-Tuning Testing
Multilingual
Training Data original text +

simplified text in en

en-de machine translation

original text +
simplified text in de

en-fr machine translation

original text +
simplified text in fr

simplified text in en

Multilingal
Text Simplification
Model

Multilingal
NLP Model

simplified text in en

v

Evaluation

_____f\_____________
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Model

Data

Languages
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Google‘s Flan-T5-Base

64 languages

8 epochs

3 tasks: Translate, Summarize, Paraphrase

ASSET corpus

Training set: 1,000 sentences & its translations to enrich training data
Test set: 500 sentences & its translations to evaluate our 5 languages
Validation set: 25% of training set

Target: English, German, Portuguese, French, Spanish

Translated with Google Translate API
Trained with a total of 40 languages / 40,000 sentences

Sources: Alva-Manchega et al. (2020), Chung et al. (2022)
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SARI
Target language: EN ]
38
T5 task: Paraphrase ]
37
36
35
®
1k EN :
34 34.86
33

iSentences

1k 2k 5k 20k 40k
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ALL RESULTS
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SARI
EN baselines Translateiken 33.35
Summarizeiken 33.53
Paraphraseiken 34.68
Best EN system Paraphraseiken+3sk 37.90
relative change to baseline 9.28%
DE baselines Translateikoe 28.13
Summarizeikoe 27.69
Paraphraseikpe 27.63
Best DE system Paraphraseikpe+3ak 29.60
relative change to baseline 5.23%
FR baselines Translateikrr 22.70
Summarizeikrr 22.70
Paraphraseikrr 22.79
Best FR system Paraphraseikrr+3sk 2331
relative change to baseline 2.28%
ES baselines Translateikes 30.60
Summarizeikes 31.16
Paraphraseikes 30.78
Best ES system Paraphraseikes+3ak 32.79
relative change to baseline 5.23%
PT baselines Translateiker 31.32
Summarizeiket 31.44
Paraphraseikpt 31.94
Best PT system Paraphraseikpr+3ak 33.60
relative change to baseline 5.23%

Table 1: Baseline systems vs. Best systems and relative change; source: Schlippe and Eichinger (2023)
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HUMAN EVALUATION - SETUP 1U e

105 participants

Compare my model to OpenAl‘s ChatGPT

J

5 English & German sentences from university scripts in social
sciences

5 criteria:
Content
Fluency
Comprehensibility

Grammar
Simplification - -
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HUMAN EVALUATION - RESULTS

My Model |ChatGPT Relative change
content 4.13 4.34 -4.48%
fluency 4.40 4.29 +2.56%
comprehensibility 441 4.31 +2.32%
grammar 4.47 4.42 +1.13%
simplification 411 411 0.00%
average change +0.24%

Table 2: Scores in each category for the English simplifications with the relative change; source: own results

INTERNATIONAL
UNIVERSITY OF
APPLIED SCIENCES

J

My Model |ChatGPT Relative change
content 3.31 4.09 -19.07%
fluency 4.39 4.09 +7.33%
comprehensibility 4.34 4.03 +7.69%
grammar 4.49 4.29 +4.66%
simplification 4.22 3.39 +25.48%
average change +5.02%

Table 3: Scores in each category for the German simplifications with the relative change; source: own results
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Sources: Hirsh and Narion (1992), Krashen (1988), Louwerse et al.
(2007), Paetzold and Specia (2016)
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Text simplification models can transform how people engage with complex texts
cross-lingual training in text simplification models can improve performance, particularly

in low-resource scenarios

-> with only 1,000 training sentences and a translator API | created a corpus consisting of
40,000 sentence pairs

Effectiveness of cross-lingual training may vary based on the target language

Our model outperformed OpenAl‘s ChatGPT during human evaluation
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THANK YOU

Tim Schlippe
<A tim.schlippe@iu.org
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