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Abstract: Current software users can give feedback about a software application
through diverse online mediums such as blogs, forums, instant messaging and product
review sites. This produces a large amount of textual information, making it diffi-
cult to take user feedback into consideration in the software evolution process. We
propose to automatically summarize, classify and diversify textual user feedback in
order to reduce information overload and give users a stronger voice in software evo-
Iution. In this paper we describe the research questions, the envisioned approach and
the achieved progress related to the presented thesis.

1 Introduction

In the early days of the digital age, software users were a few engineers or scientists with
specific technical requirements. However, with the evolution of computing power, the ap-
pearance of more affordable personal computers, the Internet and smartphones, the defini-
tion of user has extended to include more heterogeneous groups of people with a wide vari-
ety of needs and expectations [Pag13]. Current software engineering research has pointed
out the importance of taking these needs and expectations into account in order to make
useful and usable software, and reduce maintenance efforts [Kuj03, KKLKO05, VMSCO02].
In order to keep software useful and relevant through its evolution it is necessary that user
needs and expectations are considered in the post-deployment phase [BD04, KLFT11].
With the growing trend of Internet use, more users are writing feedback about software
applications, requesting features and reporting bugs through social media, online forums,
specialized user feedback platforms or directly in the application distribution platforms
(e.g. GooglePlay' or the AppStore?) by means of their integrated review system. This
tendency produces a large amount of textual data which can be burdensome to manually
analyze and process. Because of this, it is difficult for developers to remain aware of fea-
ture requests and bug reports that users write, as well as the general opinion that users
have about an application and its features. This thesis researches possible ways to over-
come this problem. More concretely, it analyzes summarization, classification and diver-
sification techniques commonly used in the natural processing language and information
retrieval communities and proposes to apply them to feedback given by users of software

Thttps://play.google.com
Zhttp://www.apple.com/iphone-5s/app-store/
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applications. The summarization of user feedback will allow analysts and developers to
have a quicker overview of the aggregated user feedback content, whereas classification
will separate user feedback into categories allowing developers and analysts to concentrate
on the categories that are relevant to the evolution task they are performing. Furthermore,
diversification will retrieve user feedback that varies in its content, allowing developers to
obtain user feedback with conflicting opinions and with a varied set of topics.

2 Research Questions

This thesis aims to reduce developers’ and analysts’ information overload when analyzing
and processing user feedback by automatically summarizing, classifying and diversifying
it. The research questions that guide this work are the following:

Summarization

RQ1: How can user feedback be automatically summarized?
RQ2: Do analysts and developers benefit from summarized user feedback?

Classification

RQ3: What are the characteristics of the different types of user feedback (e.g. fea-
ture requests, bug reports, reviews about existing features)? What are the character-
istics of useful feedback in the perspective of developers and analysts?

RQ4: How can the different types of feedback be automatically classified? How
can useful feedback be automatically classified?

Diversification

RQS5: How can we retrieve diverse feedback in terms of the mentioned software
features and the sentiments associated to them?

RQ6: What are the benefits of retrieving diverse feedback in the software evolution
process?

3 Envisioned Approach

We will apply the approach to feedback given by users through application distribution
platforms, such as GooglePlay and the AppStore, and through product review platforms,
such as Epinions® and Ohloh*. The following paragraphs describe the approach that will
be followed to answer the research questions mentioned in Section 2.

Summarization We plan to analyze different summarization techniques previously used to
summarize content written in social media and product reviews [HLO4, MLW*07, PE05].

3http://www.epinions.com
“http://www.ohloh.net/
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We will focus on summarizing software features and the sentiments associated to these
features. For this initial step we will apply topic modeling algorithms, frequent item set
mining and sentiment analysis. We will evaluate our approach against manually generated
summaries. Additionally, we will do a controlled experiment to measure the effort dif-
ferences when developers and analysts deal with summarized and non-summarized user
feedback.

Classification We will apply content analysis to a random sample of user feedback in or-
der to find the characteristics that define feature requests, bug reports and reviews about
existing software features. Furthermore, we will also use content analysis to define the
characteristics of useful and useless feedback in the developers’ and analysts’ perspective.
We will combine these results with data mining algorithms for the automatic classification
of feedback. To evaluate the approach we will compare our results against manually la-
beled user feedback.

Diversification We will focus on retrieving feedback that mentions different sets of soft-
ware features and sentiments. Our assumption is that retrieving feedback which mentions
a wide spectrum of software features and sentiments can benefit the decision process of
developers and analysts in software evolution concerning which features to implement,
remove or improve. For extracting diverse user feedback we will use information retrieval
algorithms employed to extract diverse product reviews [KD11, TNT11] and adapt them
to the peculiarities of software feedback if needed. We will use metrics for diversification
commonly used in information retrieval [CKCT08] for the evaluation of our approach.

4 Current State

We have designed and implemented an initial approach to summarize the content and sen-
timents present in user feedback [GB13] and are currently evaluating the approach on user
reviews from the AppStore and GooglePlay. The approach summarizes the content present
in user feedback as sets of co-occurring words and assigns each feedback a quantitative
value which expresses the sentiment present in the feedback. It uses a topic modeling
algorithm [BNJO03] for content summarization and lexical sentiment analysis [TBP*10]
for extracting sentiments from text. We plan to improve the current approach by includ-
ing other summarization techniques, and by evaluating more extensively against manually
generated summaries and, as mentioned in Section 3, by measuring the effect that the
summaries have on developers’ and analysts’ effort through controlled experiments.
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