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I. EXTENDED ABSTRACT

Context: Mobile application users’ feedback has been stud-
ied extensively in Software Engineering, including require-
ment engineering, release planning, software maintenance,
change-file localization, and testing. Most of the research fo-
cused on developing classifiers for various purposes. However,
supervised classification requires a lot of manually labeled
data, and with introducing new classes or new platforms (e.g.,
App Store, Twitter, Google Play), new labeled data and models
are required. Recently, Pre-trained Neural Language Models
(PLMs) have gained much attention in Natural Language
Processing (NLP) and Software Engineering (SE). Though
they have been used extensively in NLP for text classification
and many other tasks, such as question answering, their appli-
cability has yet to be explored for app review classification.
Specifically, because PLMs are pre-trained on large natural
language corpora, they have learned knowledge that can be
transferred for other tasks and domains in zero-shot (i.e., no
labeled data is available) or few shot settings (i.e., only a few
labeled data is available for training).

Objective: In this study, we evaluate PLMs for issue clas-
sification from app reviews in multiple settings and compare
them with the existing models.

Method: We set up different studies to evaluate the per-
formance and time efficiency of PLMs compared to Prior
approaches on six datasets. In addition, we train and study
domain-specific (Custom) PLMs by incorporating app re-
views in the pre-training. We report Micro and Macro Preci-
sion, Recall, and F1 scores and the time required for training
and predicting with the models to answer three research
questions.

RQ1: How accurate and efficient are the PLMs in classify-
ing app reviews compared to the existing tools?

RQ2: How does the performance of the PLMs change when
they are pre-trained on an app-review dataset instead of a
generic dataset (e.g., Wiki documents, book corpus)?
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RQ3: How do the PLMs perform in the following settings?
Binary vs. multi-class setting, Zero-shot classification, Multi-
task setting (i.e., different app-review analysis tasks), and Clas-
sification of user reviews collected from different resources
(i.e., Twitter, App Store).

Results: Our results show that PLMs can classify the app
issues with higher scores, except in multi-resource settings.
On the largest dataset, results are improved by 13 and 8
micro- and macro-average F1-scores, respectively, compared
to the Prior approaches. Domain-specific PLMs achieve the
highest scores in all settings with less prediction time, and
they benefit from pre-training with a larger number of app
reviews. On the largest dataset, we obtained 98 and 92 micro-
and macro-average F1-score (from 4.5 to 8.3 more F1-score
compared to general pre-trained models), 71 F1-score in zero-
shot setting, and 93 and 92 F1-score in multi-task and multi-
resource settings, respectively, using the large domain-specific
PLMs.

Conclusion: Although Prior approaches achieve high scores
in some settings, PLMs are the only models that can work
well in the zero-shot setting. When trained on the app review
dataset, the Custom PLMs have higher performance and lower
prediction times.

Index Terms: Pre-trained Neural Language Models, App
Review Classification.
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