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Background & Motivation

Explainable Prediction of Text Complexity

How to evaluate Complexity Explanation?

Text simplification aims to reduce the language complexity of highly
specialized textual content so that it is accessible for readers who lack
adequate literacy skills, such as children, people with low education,
people who have reading disorders or dyslexia, and non-native speakers.

It is critical to explain the rationale behind simplification decisions,
especially behind a black-box model. No prior work has addressed the
explainability of text complexity prediction:

ideally, ground truth annotations at the token level are available; if not,
as a proxy, all tokens wi in complex sentence d which are absent in
simple sentence dʹ are candidate words for deletion or substitution

Mismatch between language complexity and literacy skills is a critical
source of bias and inequality: 18 years of education are required on
average to properly understand clinical trial descriptions (Wu et al, 2016).
Text simplification has considerable potential to improve the fairness
and transparency of text information systems, for eg. in healthcare,
education, for kids and English learners.
However, the definition of text simplification in the literature has never
been transparent. End-to-end neural network models have been widely
adopted to directly generate the simplified version of input text, usually
functioning as a black-box.

Text Simplification Pipeline

1A) predict whether a given piece of text needs to be simplified,
1B) if yes, identify complex parts of the text.
These two tasks can be solved separately, using lexical or deep learning
methods, or jointly through an end-to-end, explainable predictor.

Experimental Setup & Results
Datasets: aligned complex-simple sentence pairs from three different
domains - news, Wikipedia, scientific papers

We show that the general problem of text simplification can be formally
decomposed into a compact and transparent pipeline of modular tasks
to ensure transparency and explainability of the process.
Complexity Prediction: wide portfolio of deep and shallow binary
classifiers to distinguish complex sentences from simple ones.

Benefit of Complexity Prediction
A smart end-to-end simplification model should not further simplify
input if already simple enough. However, current best pre-trained
simplification models ACCESS (Martin, 2020) and DMLTL (Guo, 2018)
incorrectly simplify >70% and >90% of out-of-sample simple sentences:
• In Ethiopia, HIV disclosure is low → In Ethiopia , HIV is low (ACCESS)
• Healthy diet linked to lower risk of chronic lung disease → Healthy
diet linked to lung disease (DMLMTL)
Explainable prediction of text complexity avoids such pitfalls and
yields better out-of-sample performance (30-70% error reduction)!

Complexity Explanation: how well the complex parts of a sentence are
highlighted to explain complexity prediction

Key Takeaway

Explaining the rationale behind the simplification decisions may support
generalization in unseen scenarios (Doshi-Velez and Kim, 2018).
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Major motivation of text simplification: improve fairness,transparency
it is critical to explain the rationale behind the simplification decisions
behind a black-box model to reduce the out-of-sample error
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