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Over 2.8 Million Android Apps3|
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Users and Developers Interaction4|
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Goal: Success!6|
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Goal

Improving star-ratings

Increasing number of downloads

Better ranks
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Goal

Improving star-ratings

Increasing number of downloads

Better ranks

61% of Android apps (out of 900) lost their ranks in Google Play Store in a 
two-year study (Noei et al. (2018)).
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Rank and Stars10|
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User-Review12|



User-Reviews Contain Useful Information

Bug Reports

Feature Requests

User Experience

Test Cases

Hardware Compatibility

Users’ Technical and Non-Technical Demands

User Priorities
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User-Review15|



Star-Rating16|
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Star-Rating

Vague meaning
Different interpretations

Inconsistencies with user-reviews 
(Noei et al. (2018))

Can endanger app survival
Resilient to change (Ruiz et al. (2016))
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Easy to use

Easy to summarize and visualize

Disadvantages Advantages



TERRIBLE THIS IS SO BAD 
MANY GLITCHES THIS 

GAME MAKES ME WANT 
TO THROW UP
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THE BEST AND ONE OF 

MY FAVORITES
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Developer Response

38.7% of negative user-reviews (of 10,713 apps top apps) turned into positive
ones after getting a proper response from developers explaining that they 

have addressed the issue or resolved the problem (McIlroy et al. (2015)).
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App Development Paradigm22|
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Survey23|

+50 research papers

20 included in the paper
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User-Review

informal piece of text

usually suffer from grammatical issues and typos

no standards or consistent choices of words and terms

negations

usually very short
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Preprocessing26|
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Preprocessing

Identifying Inconsistent User-Reviews

Identifying Uninformative User-Reviews

Correcting Typos

Coreference Resolution

Labeling and Annotation

Resolving Synonyms

Resolving Negations

Clustering
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Inconsistent User-Reviews
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Inconsistent User-Reviews

Regression Model (Fu et al. (2013))

Predict star-ratings

Compare with actual star-ratings
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Inconsistent User-Reviews

Sentiment Analysis (Noei et al. (2018))

Sentiment: [-5, +5]

Star-Rating: {1, 2, 3, 4, 5}
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Inconsistent User-Reviews

Sentiment Analysis (Noei et al. (2018))

Sentiment: [-5, -1),  [-1, +1], (+1, +5]

Star-Rating: [1, 2], 3, [4, 5]
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Uninformative User-Reviews

Identifying Inconsistent User-Reviews

Identifying Uninformative User-Reviews

Correcting Typos

Coreference Resolution

Labeling and Annotation

Resolving Synonyms

Resolving Negations

Clustering
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Informative User-Review33|

DISAPPOINTED WITH THE FULL VERSION. I LOVE THIS APP 
AND I HAVE BEEN USING IT FOR A LONG TIME, SO I DECIDED 

TO GET THE FULL VERSION BUT SOME FEATURES 
DISAPPEARED, LIKE THE POSSIBILITY TO ADD MORE PHOTOS 

TO EDIT AT THE SAME TIME...



Uninformative User-Review34|

OK!



Uninformative User-Review35|

OK!



Uninformative User-Reviews

AR-Miner (Chen et al. (2014))

CLAP (Villarroel et al. (2016))

Linguistic Rules (Noei et al. (2019))
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Uninformative User-Reviews

AR-Miner (Chen et al. (2014))
Naïve Bayes Classifier

CLAP (Villarroel et al. (2016))

Linguistic Rules (Noei et al. (2019))
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Uninformative User-Reviews

AR-Miner (Chen et al. (2014))

CLAP (Villarroel et al. (2016))
cluster user-reviews in groups of feature requests and bug reports

Linguistic Rules (Noei et al. (2019))
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Uninformative User-Reviews
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Correcting Typos

Identifying Inconsistent User-Reviews

Identifying Uninformative User-Reviews

Correcting Typos

Coreference Resolution

Labeling and Annotation

Resolving Synonyms

Resolving Negations

Clustering
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Coreference Resolution
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Labeling and Annotation
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Labeling and Annotation48|

YOU CAN ONLY EDIT PHOTOS BUT WHENEVER I WANTED TO
EDIT VIDEOS I CLICKED ON IT AND THE APP STOPPED 

WORKING. I’VE TRIED IT MULTIPLE TIMES AND IT STILL 
DOESN’T WORK
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Labeling and Annotation

McIlroy et al. (2016)
Trained a supervised classifier
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resource heavy response time
network problem privacy and ethical issue
feature request crashing

update issue uninteresting content
user interface other

functional complaint compatibility issue
feature removal additional cost



Labeling and Annotation

Noei et al. (2019)
Use Standford CoreNLP
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Labeling and Annotation

Noei et al. (2019)
Use Standford CoreNLP

annotates the words in the user-reviews

produces the base forms and the parts of speech

identifies the structure of sentences
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Resolving Synonyms
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Resolving Synonyms54|



Resolving Synonyms

Create their own dictionary of words
Bavota et al. (2015)

Noei et al. (2018)
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Resolving Negations

Identifying Inconsistent User-Reviews
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Resolving Negations57|

[…] THIS FUNCTIONALITY 
IS NOT GOOD!



Clustering
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Clustering61|



Clustering62|

Autocorrect not working
When replying in 

notifications, autocorrect 
crashes

Posting a comments makes 
autocorrect stop Could give 5 stars, but the 

recent autocorrect issues... 3 
stars

Autocorrection seems to be 
buggy

Fix the autocorrect



Noei et al. (2018) reported a significant 45% increase in the precision of 
mapping user-reviews (from Google Play Store) to issue report (from GitHub) 

after grouping similar user-reviews together.
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Data Analysis

Goal

Variables

Method

Representative Data
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Data Analysis

Martin et al. (2015) reported that using an incomplete set of data in 
Blackberry World App Store biases the final findings.
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Conclusion

Importance of user feedback

Information provided by user-reviews

Continuous app development

Data collection

Data preprocessing

Analysis 
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