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Abstract

This case study researches how demand driven documentation can be exploited by Open
Source projects. The study has been conducted on documentation created on the Q&A
site StackOverflow, with in-depth research of the two Open Source projects Apache
POI and Firefox for Android. The reader will find that documentation provided by
the community is in general of good quality and often provided within an acceptable
amount of time. One will as well find how projects of different nature can exploit
demand driven documentation in different ways. Finally the authors concluded that
demand driven documentation could be suitable as a primary resource for information if
it is accompanied by other forms of resources. However, the suitability is closely related
to the size and activeness of the project’s community.
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1
Introduction

D
ocumentation is an essential part of the process in software engineering projects.
The many different kinds of software documentation artifacts should maintain
valuable information for evolving a product during its life time. It should also

enable a new user or participator to rapidly get started with the project. Without access
to relevant information, evolving and maintaining a system will become a complex and
time consuming task [1].

The developers in Open Source projects are typically volunteers and also most likely
geographically dispersed. It is therefore most probable that the contributors will never
have the opportunity to meet face to face. The developers might even be contributing
to the project working from different time zones, making it difficult to have a “live” con-
versation. To ensure that knowledge will be kept within a project with these limitations
should documentation be of great importance. Still, in open source projects is docu-
mentation often neglected by its contributors. And even if the motivation behind their
choice to volunteer in the project is individual, it is generally to produce code, which
satisfies the contributor’s own functional needs, and not to produce documentation [2].

When documentation is created, it should as well be maintained. If it is not properly
maintained it will eventually no longer be able to serve its purpose [1]. Knowing what to
document and on which level could therefore be considered a critical factor for an Open
Source project where resources for documentation are limited.

Since the introduction of the Internet, many new channels have emerged as knowledge
sources within the field of software development. In the Open Source society a lot of
information is created on demand, developers asking for guidance in how to solve their
problems in, for example, project specific email threads and internal as well as external
Q&A forums, such as StackOverflow [3].
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1.1. PURPOSE CHAPTER 1. INTRODUCTION

1.1 Purpose

The authors of this thesis believe that a lot of developers and projects today benefit
from the complementary documentation that is being produced by volunteers through
answering questions on different forums, such as StackOverflow. This thesis aims to
research whether this effort could be exploited by Open Source projects to document
less and still satisfy the need of documentation.

1.2 Objective

This thesis is conducted as a case study to provide an exhaustive analysis researching
if Demand driven documentation can work as a substitute for regular documentation
of Open Source projects. This question will be answered through looking into two
different types of projects and how they are being documented on a Demand driven
documentation site. These projects will be analysed based on, what the authors believe
to be, the characteristics which differentiates Demand driven documentation from regular
documentation — such as accessibility and quality. Since the suitability might vary for
documentation with different purposes and forms, the research will also explore whether
certain types are better suited to be documented in this form than other.

1.2.1 Quality

Two core quality attributes of documentation is that it should be maintained and up-to-
date [1]. But documentation found on forums such as StackOverflow can be written by
anyone. Answers may be of low quality and since authors are not obliged to update their
posts, they will most likely become out of date. StackOverflow use different systems to
guide developers to relevant answers to their questions. Answers can, for example, be
accepted by the asker, and thereby assure other users that the provided answer helped
the asker to solve their issue. Answers can also be voted on by other users and the
answer’s score reflects the least amount of users which has found the answer helpful. By
using this information, the authors will answer their first sub question: Is documentation
provided by Demand driven documentation, in general, of good quality?

1.2.2 Time to answer

In some cases the answer, that the user is looking for, has already been provided by
another question and answer. But the user is not always as fortunate and must then ask
the question him- or herself and hope that someone will provide an answer in a timely
manner. Which raises the following sub question: Does the time to receive an answer
affect Demand driven documentation suitability as a knowledge source?

3



1.3. SCOPE AND LIMITATIONS CHAPTER 1. INTRODUCTION

1.2.3 Types of documentation

All documentation might not be appropriate to be presented in the form of Demand
driven documentation while some documentation might be well suited for it. This study
aims to develop a guidance of how to prioritise what documentation should be developed
by the project, and what, if any, could be left for the community to produce. Therefore,
is another important sub question to answer: What kind of documentation is suitable
for Demand driven documentation?

1.3 Scope and limitations

This case study investigates Demand driven documentation created on the Q&A site
StackOverflow. Two Open Source projects has been researched in depth; the framework,
Apache POI, and the Android application, Firefox for Android. The collected answers
related to the two projects is answers the authors encountered during their work with
the two projects.

During the research the authors did not find any entries on StackOverflow related
to their work with Firefox for Android. This increased their interest in why these two
projects differentiated and therefore were all entries, related to the Firefox for Android
application, with the tag “Fennec” (the project’s internal name) investigated. This ex-
cludes answers related to the Firefox for Android add-on API. The API has been con-
sidered to be it’s own project to make a clear distinction between the two researched
projects as one framework (Apache POI) and one product (Firefox for Android).
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2
Background

S
oftware documentation comes in various shapes and sizes. Among these one
can find artifacts such as design specifications, in-line comments, javadoc and doc-
umentation provided by the code itself. The different types of projects that fits

into the description of software development is great and the ways to run these projects
are as many. The process of documenting can vary just as much, but it always has
one important goal; To contain the relevant information needed to evolve and use the
software.

It is time consuming to keep documentation up to date and in a study, conducted at a
big telecommunication company among their software engineers [4], it is concluded that
software documentation is not likely to be updated in the same pace as the software is
changed. This is regardless of what kind of documentation it is with exception of testing
and quality related documentation. The theory is supported by a survey from the same
study where, according to 68% (where 44% somewhat agree, 24% strongly agree), the
following is valid: “Documentation is always outdated relative to the current state of a
software system.” [4, p. 36].

Another great challenge when it comes to producing good documentation for a soft-
ware project, is being aware of what information is valuable for the user, contributor
and project team member. As stated earlier, documentation is a time consuming task.
Spending time on producing documentation, which might not benefit the project, is
therefore an existing risk. If a project would instead focus on producing documentation
when needed, on demand, only necessary time would be spent on documenting, to the
greatest benefit for the consumers.

5



2.1. STACKOVERFLOW CHAPTER 2. BACKGROUND

2.1 StackOverflow

StackOverflow is a Q&A-site for questions related to coding and programming [5]. All
questions are written and answered by users at the site, but anyone is free to access
the information. Each question can have zero to many answers. In order to produce a
good user experience, where the users easily access appreciated questions and answers,
a voting system exists. Members can choose to up- or down-vote questions and answers,
depending on the answer’s accuracy. The highest voted answer will be promoted through
displaying it directly beneath the question. The user who has asked the question can as
well highlight an answer’s accuracy through marking it as the officially accepted solution.

The site is transparent about what sort of questions they find applicable to the site
and has produced the following two short lists defining good and bad questions [5].

The Good

• Specific programming problems.

• Software algorithms.

• Coding techniques.

• Software development tools.

The Bad

• Questions you haven’t tried to find an answer for (show your work!).

• Product or service recommendations or comparisons.

• Requests for lists of things, polls, opinions, discussions, etc.

• Anything not directly related to writing computer programs.

2.2 Apache POI

Apache POI, here on referred to as POI, is an Open source project that aims to “create
and maintain Java APIs for manipulating various file formats based upon the Office
Open XML standards (OOXML) and Microsoft’s OLE 2 Compound Document format
(OLE2)” [6]. The project mainly aims to allow reading and writing MS Excel files in
Java, but the framework also supports MS Word and MS PowerPoint. POI released its
first version in August 2001 and is maintained solely by volunteers [7].

On POI’s project site there is information about the project itself and its different sub
modules. A user can also find the API documentation, some code examples and FAQ.
There is also guidance of how to get involved with the project as a contributor. Other
channels used within in the project is through their instance of the bug management
tool Bugzilla and their email list.
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2.3. FIREFOX FOR ANDROID CHAPTER 2. BACKGROUND

2.3 Firefox for Android

Firefox for Android (internally, and here on, known as Fennec) is Mozilla’s web browser
for the Android platform. The project was first released in the beginning of 2010 [8] and
are continuously releasing new versions. The evolution of the project is driven by the
mobile team at Mozilla together with the help of anyone who would like to contribute.

There is extensive documentation on the project’s wiki [9] including a product plan
for each module, development documentation on how to get started, FAQ and in-depth
information about certain modules. Valuable information can also be found in their bug
tracking tool, Bugzilla. Information is as well floating through the community’s many
different, and active, IRC channels and email threads.

7



3
Related work

I
n this section the reader will find short summaries of research, within the area of
software documentation, which have been considered as relevant when conducting
this thesis.

Answers from StackOverflow have previously been analysed by Nasehi et al. in
their research of “What makes a good code example?” [10]. They present in their
paper characteristics that answers, containing code, with four or higher up-votes have
in common. An, for this thesis, especially important discovery they made was that the
answer is rarely very general, but instead accommodate the special need of the asker.
They have also brought up the question of Demand driven documentation’s role as a
knowledge source and conclude that it can not be used as a solitary source.

Treude, Barzilay and Storey have as well researched the value of StackOverflow [11],
but with a focus on the questions. One of their research questions attends what sort of
questions there exist on the website. To answer this, they have chosen a subset of all
questions and then identified categories applicable to these questions. Another research
question attends how the categories a question belongs to affects the quality and amount
of the answers given. One of the conclusions drawn from the result was a mapping done
between the category of a question and the existence of an answer or not. It was found
that questions belonging to the categories review, conceptual, how-to and novice were
more prone to receive answers than others [11].

Another similar study of what the researchers refer to as“Crowd documentation”was
conducted by Parnin et al. [12]. Their focus on the subject is regarding the coverage of
APIs which can be found on a site like StackOverflow and identifying whom the crowd
really is. Based on the findings from three different Java APIs with 80 percentage of
coverage, they draw the conclusion that it is not viable to trust the crowd to provide full
coverage of an API. However, they did believe that higher coverage would be achieved
by promoting answers by giving away bounties on unanswered questions [12].

8



CHAPTER 3. RELATED WORK

Other researchers who have contributed to this area is Berglund and Priestley [3].
They have also recognised the value of documentation created by the community and
have identified email threads and forums as important resources. In order to success-
fully create Open source documentation, they suggest requirements for a documentation
framework which uses these resources. Their approach is, instead of using them as sep-
arated resources, assemble these channels and integrate them into a FAQ. This would
technically be done by annotating the questions and answers using meta data from which
the posts can be recognised. One especially interesting conclusion they have made is re-
garding the completeness of the documentation. They concluded that coverage should
not be considered the main goal of a documentation project, instead should the demand
be of greater significance. As well could important user behaviour be extracted from this
method, if no one is seeking the documentation of a functionality — the functionality
itself might not be of value at all [3].

9



4
Method

T
he research has been conducted through qualitative and quantitative measure-
ments with data gathered from StackOverflow.

4.1 Qualitative assessments

In order to answer what type of documentation is suitable for Demand driven docu-
mentation the thesis writers has acted as experts, using their personal experience from
their work with the Open source projects; POI and Fennec. They have made qualitative
judgement of what kind of answers they have encountered during their work and mapped
these to matching categories which describes the answer’s characteristics.

Since the authors were not able to find any categorisation suitable for mapping the
different kinds of answers from Demand driven documentation sites were new categories
developed within the thesis.

4.1.1 Categorisation selection

In order to create suitable categories for mapping the answers from a Demand driven
documentation website, an existing framework was searched for. None was found that
appeared sufficiently suitable for the creation of the categories. So within the work of this
thesis, an iterative method to extract these categories was developed and is described
further in the rest of this section.

10



4.2. QUANTITATIVE MEASUREMENTS CHAPTER 4. METHOD

Data selection

The data used to build the categories was randomly selected from the StackOverflow
database from an assortment based on the following criteria:

1. The answer must have at least one positive vote.

2. The answer must have been posted within the month of March, 2013.

To ensure, to some extent, that the data used to create these categories were of decent
quality, only answers with at least one positive vote were considered. In order to try
to find the most diversified subset of answers the thesis conductors decided to collect
answers from the most active month of the current year, which in this case was March.

Categorising answers

At first an initial set of categories were defined by reasoning and from inspiration of
similar studies based on questions on StackOverflow [11]. These categories were then
iteratively reviewed by two isolated reviewers. Each iteration consisted of 20 answers to
be categorised. Each answer could belong to more than one category. If the reviewer was
missing a category, this was added as a suggestion for the following iteration. The result
of each categorisation was compared between the two reviewers after each iteration.
Where differences emerged between the categorisations, the answer and the involved
categories were reviewed together by the both reviewers. When a certain category had
remarkably different result, the definition of the category was revised for possible changes
to make its description less ambiguous.

4.1.2 Suitable types of posts

The suitable types of posts for Demand driven documentation was researched through
mapping all the answers, which have been manually collected during the research. Each
answer was also considered to be written to an audience of Contributors and/or End
users of the projects. For every answer it was decided whether it adds knowledge to a
contributor, an end user or both.

4.2 Quantitative measurements

All quantitative measurements have been based on the StackOverflow database. Data
related to the researched projects has been withdrawn, as well as data from StackOver-
flow’s total population from the sites online Data Explorer [13]. Since this is a “live”
resource, which constantly grows, all data queried from the site has been timestamped
and can be found in its corresponding appendix.

11



4.2. QUANTITATIVE MEASUREMENTS CHAPTER 4. METHOD

4.2.1 Number of answered questions

To explore how reliable StackOverflow could be as a primary resource one must know
how probable it is that one will receive an answer to their question. Therefore has the
rate of answered questions been compiled.

4.2.2 Average score

Since it is important to not only receive an answer, but to get an answer of good quality
was the score of each answer collected.

4.2.3 Accepted answers

Data was collected to see how many of the questions asked get an accepted answer.
And since one must not accepted an answer as correct were also questions without an
accepted answer analysed. This data was used to determine if non-accepted answer still
brought value to the users.

4.2.4 Average time to answer

Data has as well been gathered regarding how much time it takes before a question receive
an, to the asker, accurate answer. Not all users must ask the questions themselves,
instead they can exploit that someone else might have asked the question and received
answers. Therefore was the amount of views per question reviewed as well.

12



5
Result

T
his section presents the results of the qualitative and quantitative measurements
that have been conducted on the researched projects. Data withdrawn from
the whole data set of StackOverflow has also been presented, when possible, to

increase the general understanding of the site.

5.1 Categories

In the following subsection the reader will find some highlights from the elicitation of
categories performed by two reviewers, and how the different categories evolved during
the selection. A full presentation of all iterations can be found in Appendix D.

5.1.1 Selection

In the first iteration, the reviewers started with a set of six categories, presented in
table 5.1. The set was handpicked by the reviewers and is partly inspired by the cat-
egories found in [11] with additionally categories the reviewers found applicable from
their experience of using StackOverflow as an information resource.

13



5.1. CATEGORIES CHAPTER 5. RESULT

Category Description

Code example The answer contains a code snippet explanation.

Code clarification Explains how a code snippet works.

How-to guides The answer sequentially describes how to do something.

Error resolving The answer points out where the problem arises.

Reference The answer refers to another source.

Design explanation The answer describes why and/or how a system/API/lan-
guage is working in a certain way.

Table 5.1: Snapshot of the categories for iteration 1.

After the first iteration, the reviewers agreed that two categories were missing from
the set and added Design suggestion and Not an answer. The later marks posts that is
not regarded as answers since they do not provide, and aim to provide, any help to the
asker. This does not include invalid answers. Not an answer is therefore regarded as an
“exclusive or” category, that is, if an answer is categorised as Not an answer, it can not
be categorised as any of the other categories as well. The refinements before iteration 2
are displayed in table 5.2. The new categories are highlighted in grey.

Category Description

Code example The answer contains a code snippet explanation.

Code clarification Explains how a code snippet works.

How-to guides The answer sequentially describes how to do something.

Error resolving The answer points out where the problem arises.

Reference The answer refers to another source.

Design explanation The answer describes why and/or how a system/API/lan-
guage is working in a certain way.

Design suggestion Advising on a different design.

Not an answer Not an answer.

Table 5.2: Snapshot of the categories for iteration 2.

Between the sixth and seventh iteration, the description of Code example and Design
suggestion were refined and clarified. In Code example it was acknowledged that the
description needed to clarify that fluent text in a paragraph, highlighted as code, was not
to be regarded as a code example and that only separated sections with code highlighting

14



5.1. CATEGORIES CHAPTER 5. RESULT

belonged to this category. In Design suggestion the reviewers found the necessity to
clarify that the design suggestion had to distinguish itself from the solution the asker
had tried to achieve. The changes can be seen in table 5.3.

Category Description

Code example The answer contains a code snippet, that is not in fluent
text.

Code clarification Explains how a code snippet works.

How-to guides The answer sequentially describes how to do something.

Error resolving The answer points out where the problem arises.

Reference The answer refers to another source.

Design explanation The answer describes why and/or how a system/API/lan-
guage is working in a certain way.

Design suggestion Advising on a design/solution, different from the current (if
any).

Not an answer Not an answer.

Table 5.3: Snapshot of the categories for iteration 7.

After the seventh iteration it was acknowledged that although the new description
of Design suggestion was written together by both reviewers, they still had different
understandings of what sort of answers were to be included in this category. To resolve
it, the reviewers extended the description to clarify that; new solutions in both code and
fluent text should be regarded as a design suggestion. Further on was the description of
Code example refined, but the meaning stayed the same since the refinement was only
verbal. The categories with descriptions used during iteration 8 can be found in table
5.4.

15
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Category Description

Code example The answer contains a code snippet, that is not in fluent
text.

Code clarification Explains how a code snippet in either question or answer
works. (Not API clarification)

How-to guides The answer sequentially describes how to do something.

Error resolving The answer points out where the problem arises.

Reference The answer refers to another source.

Design explanation The answer describes why and/or how a system/API/lan-
guage is working in a certain way.

Design suggestion Advising on a new design/solution, different from the cur-
rent (if any), presented in code or text.

Not an answer Not an answer.

Table 5.4: Snapshot of the categories for iteration 8.

Although the result between the reviews of Code clarification was similar in all iter-
ations, it was decided to rewrite the whole description of the category. The reason was
that the reviewers found a code snippet containing in-line comments and it was decided
to separate these from the code clarification. The resulting description can be found in
table 5.5.
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Category Description

Code example The answer contains a code snippet, that is not in fluent
text.

Code clarification Clarifies a piece of code presented in either the question or
the answer, or both, in fluent text.

How-to guides The answer sequentially describes how to do something.

Error resolving The answer points out where the problem arises.

Reference The answer refers to another source.

Design explanation The answer describes why and/or how a system/API/lan-
guage is working in a certain way.

Design suggestion Advising on a new design/solution, different from the cur-
rent (if any), presented in code or text.

Not an answer Not an answer.

Table 5.5: Snapshot of the categories for iteration 9.

Between iteration ten and eleven it was decided to rename Error resolving to Pointing
out error. It was decided since solving an error always fell under Design suggestion and
the reviewers found a need of classifying those who could explain to the asker where their
problem arises even if they did not provide a solution for it. Worth to notice is that
the category had covered these cases earlier as well, but now the name of the category
corresponded to the coverage better. The changes in Design explanation was mostly
verbal, making the description match the mindset of the authors.

17



5.1. CATEGORIES CHAPTER 5. RESULT

Category Description

Code example The answer contains a code snippet, that is not in fluent
text.

Code clarification Clarifies a piece of code presented in either the question or
the answer, or both, in fluent text.

How-to guides The answer sequentially describes how to do something.

Pointing out error The answer points out where the problem arises.

Reference The answer refers to another source.

Design explanation The answer describes the characteristics of a sys-
tem/API/language.

Design suggestion Advising on a new design/solution, different from the cur-
rent (if any), presented in code or text.

Not an answer Not an answer.

Table 5.6: Snapshot of the categories for iteration 11.

Before the last iteration it was decided to remove the category How-to guides from
the set. The decision was based on its few occurrences. The understanding of the authors
was that the few occurrences was due to that the description was just a very narrow
description of how almost all answers on the website were formed, as a description of
how to do something, but presented in a certain order. The category then seemed to
be more of a quality attribute than defining a certain type of documentation and would
therefore not bring value to the study.

5.1.2 Categories

After thirteen iterations, each consisting of twenty answers, the result of each iteration
diverged by less than, or equal to 20 percentages, and was then considered mature.
The outcome of the iterations was seven categories; Code example, Code clarification,
Pointing out error, Reference, Design explanation, Design suggestion and Not an answer.
The final set of categories is described in table 5.7.
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Category Description

Code example The answer contains a code snippet, that is not in fluent
text.

Code clarification Clarifies a piece of code presented in either the question or
the answer, or both, in fluent text.

Pointing out error The answer points out where a problem arises.

Reference The answer refers to another source.

Design explanation The answer describes the characteristics of a sys-
tem/API/language.

Design suggestion Advising on a new design/solution. Different from the cur-
rent, if any, presented in code or text.

Not an answer Not an answer.

Table 5.7: Definitions of categories gathered from elicitation.

5.2 Types of documentation

Beneath the reader will find the result from the categorisation of the researched an-
swers from POI and Fennec presented, highlighting the most occurring and diverse cat-
egories. As well as their average quality, which have been judged by the StackOverflow
community. Finally the reader will also find the distribution of the consumers of the
documentation.

5.2.1 Mapped answers

The answers gathered regarding the POI and Fennec projects were manually mapped
to their corresponding categories. The distribution is presented in table 5.8. See the
complete categorisation of POI and Fennec related answers in Appendix E and F.
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Category POI (%) # Fennec(%) # Average(%)

Design suggestion 68.12 47 50.00 13 59.06

Reference 53.62 37 53.85 14 53.73

Design explanation 37.68 26 65.38 17 51.53

Code example 40.58 28 23.08 6 31.83

Pointing out error 11.59 8 30.77 8 21.18

Code clarification 15.94 11 15.38 4 15.66

Not an answer 5.80 4 0 0 2.90

Table 5.8: The amount of answers containing the corresponding category.

Design suggestion

The most repeatedly found characteristic was answers providing a new way to solve the
given problem.

Reference

Many answers contains references to sources outside the answer. These are often used
as a compliment to the other categories, guiding the reader to where more information
can be found. In a few cases (7.47%), a reference is the only information given back to
the asker. Such answers have in average a lower score than other answers on the site
(0.57 compared to 2.12) and only one have been accepted. Detailed data can be viewed
in Appendix B.

The references in the answers related to the two researched projects appears to be
of different nature. 64.29% of the references in the analysed Fennec answers refers to
information hosted by the Mozilla foundation. The corresponding percentage for POI
related sites is 29.73%. The data is presented in Appendix G.

Design explanation

Answers describing the characteristics of the given project was the category which dif-
fered the most between the researched projects. POI, the API, had only 37.68% answers
with explanatory content. While this was the most occurring category (65.38%) for the
application Fennec.

Code example

One of the categories frequently found among the POI answers was code examples.
Through these the developers communicate everything from fault descriptions to ideas
of new ways to handle a problem. Code examples have, based on the sample data, as
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well proven to be a very attractive way of communicating an answer. More than 77
percentages of the accepted answers (see Appendix B) related to POI consisted of at
least one code example. In Fennec related answers, conversely, code examples are rather
rare.

During further analysis of the answers related to POI it appeared to the reviewers
that many of these examples were very specific to the question asked. And the questions
might have been asked since detailed examples of solving that particular problem was
not existing. This theory was tested through comparing the 28 code examples related
to POI with the ones provided in the project’s own documentation to determine their
level of abstraction. Pursuing this, each code example from the answers was compared
to the ones provided on the project site with the following alternatives:

1. There is no code example on the site describing the requested functionality. (No
example)

2. The provided code example gives a more general use case, not describing this
particular case and/or context, compared to the requested functionality. (Lower
abstraction level)

3. The provided code example is the same or similar to the requested functionality.
(Equal abstraction level)

4. The provided code example is more narrow than the requested functionality. (Higher
abstraction level)

Lower Equal Higher No example

0

20

40

60
61.54

30.78

0

7.69

%

Figure 5.1: The distribution of the 28 code examples’ abstraction level compared to the
POI’s own documentation.
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As presented in figure 5.1, most of the code examples were more detailed than the
ones provided by the project itself. The majority of the other examples, around 30
percentages, had the same level of abstraction and were at times even an exact replica
of the code example given on the project site.

5.2.2 Average quality of answers in categories

The quality of an answer have been measured by its score. In order to measure the
average quality of a category, the score for each answer was collected, summarised for
each category and then divided by the number of answers containing the category. The
result is presented in table 5.9

Category POI Fennec Average

Design explanation 13.42 0.71 7.06

Reference 10.05 0.64 5.35

Code example 4.89 0.67 2.78

Design suggestion 3.87 1.00 2.44

Code clarification 3.91 0.25 2.08

Pointing out error 2.38 0.13 1.25

Not an answer 1.50 0 0.75

Table 5.9: The average number of votes for each category

5.2.3 Consumers of documentation

To get a better understanding of the audience on StackOverflow, each of the answers
was considered from the view of different types of users. It was established if the doc-
umentation in the answers, were to be documented by the organisation itself, could be
considered to be written for an End user or a Contributor. The characteristics of an End
user variates greatly between the two projects. An End user of Fennec was considered
to be a user of the application, while End users of POI was considered as developers
using the API in their projects. A contributor, on the contrary, would be considered,
independent of project, to be someone who is working with the project’s source code.

The data in table 5.10 was collected from Appendix B and displays the distribution
of the consumers of the answers collected from each project. The reader will find that
most of the answers related to POI were written for End users, conversely for Fennec
were answers written to Contributors more common. Some answers did not fit into either
of the consumer types. These are answers which, even though they could provide great
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insights, could not be expected to be documented by the project itself. This could for
example be language specific answers or domain knowledge.

Project End users (%) # Contributors (%) # Not closely #

related (%)

POI 40.58 28 21.74 15 47.48 30

Fennec 30.78 8 42.31 11 30.78 8

Table 5.10: The distribution of consumers

In some cases both Contributors and End users can make use of the same documen-
tation. In POI the consumers have an overlapping of 5.80%, while in Fennec the rate is
of 3.85%.

5.3 Quality

In the following subsection the reader will find the result of the analysis made on the qual-
ity of the answers given on StackOverflow both in general and the researched projects.
This will be analysed from the rate of answered questions, accepted answers and highest
rated non-accepted answers.

5.3.1 Number of answered questions

In a snapshot of the database of all questions at StackOverflow there was a total number
of 6,776,503 questions. Out of those, 6,048,918 questions have received at least one
answer. The rate of POI and Fennec is presented in table 5.11.

Answered questions
(%)

# Questions with ac-
cepted answers (%)

#

General 89.26 6048918 58.61 3971921

Fennec 73.07 19 29.63 8

POI 91.18 31 52.94 18

Table 5.11: Rate of answered questions and questions with an accepted answer.
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5.3.2 Accepted answers

Out of all questions asked at StackOverflow with at least one answer, 3,971,921 questions
have been marked to have an accepted answer, i.e. a solution for the asker, resulting in
a rate of 58.61% for accepted answers.

The reader can in table 5.11 find that the quality of the POI sample is similar to the
whole population. While Fennec related answers has both less answered questions, and
as follows, less accepted answers. For both the population and the two sample sets, one
will notice that even though many questions have been answered, not as many have an
accepted answer. Since it is optional to mark an answer as accepted, data regarding the
questions with at least one answer, but with none accepted, have also been gathered and
is presented in figure 5.2.

Average highest score Average number of answers

0

1

2

3

4
3.54

2.38

0.65
0.82

1.52
1.72

POI
Fennec
General

Figure 5.2: Average highest score and number of answers for questions with no accepted
answer.

One will in 5.2 find that in average a question, without an accepted answer, has a top
rated answer with a score of 1.52. POI related questions has twice as good top answers.
Fennec, conversely, has an average score of less than one for the highest rated answers.
The relation between the two sample sets and the population for the average number of
answers follow the same curve.

As have been presented in table 5.11, the rate of accepted answers in Fennec dif-
ferentiates from those in POI. In order to explore whether the existence of a certain
category has an impact on the acceptance of the answer, the distribution of acceptance
over categories was collected and is presented in table 5.12.
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Category POI (%) # Fennec (%) # Average(%)

Design suggestion 83.33 15 50.0 4 66.67

Reference 50.00 9 62.5 5 56.25

Design explanation 27.78 5 62.5 5 45.14

Code example 77.78 14 0 0 38.90

Pointing out error 16.67 3 25.0 2 20.83

Code clarification 38.90 7 0 0 19.44

Not an answer 5.55 1 0 0 2.78

Table 5.12: The distribution of accepted answers over categories.

5.3.3 Average score

The average score of all answers for both projects differentiates a lot from the average
score of the entire site. Fennec answers have in average less than half of the mean score.
The average of answers in POI, conversely, is more than three times as great.

POI StackOverflow Fennec
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Figure 5.3: The average score on the different data sets

25



5.4. TIME TO ANSWER CHAPTER 5. RESULT

5.4 Time to answer

Min Max Mean Std dev Median

General 0.00 2816270.84 10104.14 72280.80 25.22

POI 3.66 1686.67 197.73 447.37 55.40

Fennec 5.30 312109.66 65732.13 118694.51 131.79

Table 5.13: Time, in minutes, to receive an accepted answer.

In table 5.13 one can see data regarding how much time it takes to receive an answer
in general and in the corresponding projects. It is a grand variety in how much time it
takes to receive an accepted answer for all samples. Therefore has outliers, for POI and
Fennec, been identified to give a more realistic view on the average time.
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Figure 5.4: Time, to receive an accepted
answer for POI related questions, in min-
utes.
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Figure 5.5: Time, to receive an accepted
answer for POI related questions after re-
moving outliers, in minutes.

One outlier was detected, with a confidence of 95% using the Dixon Q-test, in the
POI related sample set. After removing the outlier one can find the new distribution in
figure 5.5 with a mode showing that an accepted answer will most frequently be received
within 106.8 minutes. In this case the mode is very close to the mean, 110.1 minutes,
and contradict the hypothesis that the mean would be misguiding to use. No outliers
were detected in the Fennec data set. The mode for Fennec is displayed in figure 5.6,
with a peak of 26099.2 minutes, approximately 18 days, which is the time range most
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questions are likely to be answered within. In this case could the mean, which is closer
to three times as great, be regarded as an unrealistic representation and the mode could
be consider to give a more representative picture. The data, after removal of outliers,
can be viewed in table 5.14.
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Figure 5.6: Time, to receive an accepted answer for Fennec related questions, in minutes.

Min Max Mean Std dev Median Mode

POI 3.66 562.59 110.14 152.26 41.44 3.66-106.80

Fennec 5.30 312109.66 65732.13 118694.51 131.79 5.30 - 26099.15

Table 5.14: Time, in minutes, to receive an accepted answer after removal of outliers.

Looking at the general time to receive an accepted answer on the site, and its great
variation, should the median be considered a more representative number. The median
shows that at least half of the questions asked on the site will receive an answer within
25.2 minutes.

To reduce duplicated questions, it is possible to suggest a merge between two similar
questions. If a moderator consider the suggested content to be similar enough, the
entries will be merged into one, choosing the, according to the moderator, best formed
question. It is therefore possible for answers to have an earlier creation date than the
asked question. The merged questions can therefore give an improper view of the time
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to receive an accurate answer. Unfortunately can these questions not be identified by
the public database. To reduce the most extreme outliers have answers created before
the asked question, time to answer is negative, been disregarded when collecting data.

Fortunately one must not always be the one asking the question. One could instead
take advantage of that somebody else might already been in demand for the same in-
formation, and that an answer could be found as soon as the post has been located.
Therefore has the number of views per post been researched and are displayed in table
5.15.

Min Max Mean Std dev Median

General 2 1712323 1324.12 6179.36 313

POI 169 150478 11101.35 29744.84 1871

Fennec 52 1649 348.68 380.96 238

Table 5.15: Amount of views per question with at least one answer.

Due to the great variance in the samples were the authors curious about the distri-
bution. A more detailed look into the distribution of the views for the two projects can
be viewed in figure 5.7 and 5.9.
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Figure 5.7: The view distribution for POI.
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Figure 5.8: The view distribution for POI
after removing the outliers.

In figure 5.7 the reader can find that the majority of the POI posts has from zero to
30,000 (or 169-24.455, to be more exact) views, but also two potential outliers. If so, by
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removing these, a more realistic representation could be found. In order to confirm this
hypothesis an outlier detection test was performed. Due to the size of the sample set,
the sample can be considered to have a normal distribution. After performing Grubb’s
outlier test, it can be found that the three questions with the greatest amount of views
can, with a 95% confidence, be considered as outliers and be removed from the sample.
The average amount of views of POI without outliers is then 3166.5 and a mode can
be found between 169 and 2492. From the perspective of the mode, the mean would be
an unrealistic representation of the distribution. The median, conversely, could describe
the general amount of views better. Figure 5.8 shows the distribution of the views after
removing the outliers and the data regarding the two projects, without outliers, can be
found in table 5.16.
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Figure 5.9: The view distribution for Fen-
nec.
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Figure 5.10: The view distribution for
Fennec after removing the outliers.

The authors suspected that outliers might be present in the distribution of Fennec
related posts, presented in figure 5.9. A Dixon Q-test showed that, with a 95% con-
fidence, one outlier was present. After removing the outlier, a more realistic mean of
276.4 views could be found as well as a mode between 52 and 182. The new distribution
of the posts is presented in figure 5.10.

29



5.4. TIME TO ANSWER CHAPTER 5. RESULT

Min Max Mean Std dev Median Mode

POI 169 13494 3166.5 3615.11 1369.5 169-2492

Fennec 52 838 276.44 220.64 226 52-182

Table 5.16: Amount of views per question with at least one answer.
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6
Discussion

I
n the following section the reader will find a discussion of the authors interpre-
tation of the result presented in the previous chapter.

6.1 Categories

Since no relevant set of categories was found during the literature study, categories was
elicited during thirteen iterations, each consisting of twenty questions. The fact that
several of the original categories are still present in a modified form, could have affected
the result more than intended. The answers reviewed during each iteration was randomly
selected from all answers posted in March 2013. The time span was selected since it was
the most active month of the previous year and therefore considered to be the month with
most probable diversity. Since the set is from a specific time frame, it could be affected
by trends outside of the authors knowledge. The trends are most likely to affect which
technology the answers concern and not their presentation, and therefore not affect the
final set of categories.

To ensure the result to be as objective as possible, the reviewing was conducted with
the two reviewers separated from each other. But due to the fact that the reviewers
are of the same academic background and have similar experiences, the result of the
elicitation could be biased.

While the thesis conductors were interested in categories defining the characteristics
of answers at StackOverflow, another option would have been to use documentation
artifacts which frequently are used within software development projects. The content
of the answers could then have been mapped to artifacts. But answers are not likely
to be presented as a single artifact but as a composition of information, related to
many different types of artifacts, required to solve the askers problem. Therefore were
characteristics considered to be more valuable for the research.
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6.2 Types of documentation

6.2.1 Mapping answers to categories

The, in average, most frequently occurring category in the answers was Design sugges-
tion. The answers, marked as a Design suggestion, advice on a new design or solution
to help solving the askers problem. Due to the attributes of StackOverflow, aiming for
people to ask for help and guidance, the authors did not find it surprising that this char-
acteristic had such a high occurrence. Thus it is to be expected that Design suggestion
is the most frequent occurring category in this study.

Overall, a high rate of references can be found in the answers, which could indi-
cate that the projects do not exploit the possibilities of Demand driven documentation.
Many of the references as well refer to pages connected to the projects, even though the
distribution differs between the projects. More than twice the rate of references, leading
back to the project site, exist in the answers connected to Fennec than in the answers
connect to POI. This is a remarkable difference and it is believed that it can be directly
connected to the information found at the project sites and what kind of project it is;
A framework or a product. Mozilla runs quite a covering site harbouring a lot of infor-
mation about the Fennec project and given that the information sought in answers very
seldom is code examples, which is the only non-abstract information, it seems logical
that references in answers connected to Fennec leads back to the project site.

Two categories that differentiates greatly are Design explanation and Code example.
Code examples is close to twice as frequent in POI than in Fennec, and for Design
suggestion it is the other way around. It is believed, by the authors, that this is not
by chance, and that the explanation lies within the difference of the nature of the two
projects. Since POI is a framework it is understandable that there exists a need of code
examples describing how to use the API, while Fennec is a product and thus has lesser
need of code examples. Even though, while having less need of code examples, Fennec
is a big and complex product and thus the need to explain how different parts of the
product works is to be expected.

Looking at the distribution of Design explanation versus Code example in the projects
and putting those in relation to references leading back to the projects, a connection
between high rate of Design explanation and references to the project sites can be found.

After performing the comparison between the code examples found at StackOverflow
with the ones provided by POI one can agree with Nasehi et al. [10] that these types of
answers are in general very specific, facilitating a certain need requested by the asker.
Another remarkable rate to acknowledge is the large amount of code examples which
were of the same abstraction level, and even at times an exact replica, as the examples
provided in the projects’ own resources. This could, for example, indicate that the
information is hard to find on the projects’ provided documentation or that the user
favours using StackOverflow as a tool to find answers to their questions.
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6.2.2 Average quality of categories

Each category was reviewed from a quality perspective, using the average voting score
and accepted answer rate, in order to decide on what type of documentation is suitable
as Demand driven documentation. The top categories of the two projects were Design
explanation, Reference, Code example and Design suggestion.

The Design explanation category consists of answers providing information about
the given system, API or language. The answers containing this type of characteristic
had the highest average score and was the third most occurring attribute in accepted
answers. The average score indicates that the information with this characteristic is
sought by many and that the information existing at project sites might not impact the
demand of further explanations. The accepted answer rate of the two researched projects
varies greatly. Design explanation is the most accepted category for Fennec, shared with
Reference, which indicates that this often is the type of answer the asker is looking for.
While for POI related questions, this attribute is only half as common in an accepted
answers, which supports the theory of Design explanation being more suitable for a
product than an API. This, together with the authors knowledge about the two project’s
own documentation, could confirm that POI’s documentation is not as elaborated as
Fennec’s, and therefore must information be sought elsewhere. A remarkable detail
about Design explanation is that POI’s average score is 13.42 and Fennec’s is only 0.71.
As mentioned earlier, it is believed that the characteristic is an important one for both
projects and thus a similar score would be expected. Since the scores differs so greatly it
suggests that the Fennec community is smaller and less active at StackOverflow compared
to the POI community.

The category with the second highest average score and accepted answer is Reference.
This might be surprising to the reader since answers which only consists of a reference,
as presented earlier, had in average a lower score than other answers. But considering
that a reference could be used as a guidance to where a user can find more detailed
information about the subject, it could be of great value when presented in combination
with other attributes.

Some other interesting categories, from a quality perspective, is Code example, De-
sign suggestion and Code clarification. Their importance vary between the projects;
POI answers with code examples or code clarification are, relatively, higher rated than
design suggestion and vice verse. A possible explanation could once again be recognised
in the nature of the two projects, POI as a framework and Fennec as a product and their
StackOverflow users. A code example, or clarification, is of great interest to someone
trying to learn a new framework. When using, or extending a product, it is not as valu-
able since the same code should not be written twice. A design suggestion, conversely, is
more likely to be of interest to someone who needs guidance when extending a product.
Of course contributors to POI do as well fall under this category, and might therefore
be another confirmation to that the majority of POI users of the site is End-user, which
will be elaborated further in section 6.2.3.
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As the reader has probably noticed, it is in general a great difference between the
average score of the two projects, which will be discussed further in the Quality section
6.3.

6.2.3 Consumers of documentation

As can be seen from the result in the POI related answers, there is almost twice as
many answers directed towards End users compared to Contributors. While looking at
the Fennec project, it is the other way around, but with a difference of 1.5 times more
answers directed to Contributors than to End users. It is believed that the difference
in distribution comes with the differences in projects, that is, POI is a framework while
Fennec is a product where the end user does not produce code with the help of the prod-
uct. Because of the fact that StackOverflow is dedicated to code related questions, not as
many of the Fennec related End user questions belong on a forum such as StackOverflow,
which could result in the distribution seen in this study.

When the reviewers decided if an answer was directed towards a specific consumer
they had different choices; End user, Contributor, End user and Contributor or Not
closely related. As can be seen in the result, End users and Contributors in POI can
make use of the same documentation to a greater extent than in Fennec. Again, this is
believed to come from the differences between the projects. And thus one might argue
that, in Fennec, the End users’ questions do not belong on StackOverflow, and therefore
might documentation regarding the use of the product not be suitable as Demand driven
documentation on such a forum. Though another site, without the same restrictions,
could be a better choice.

6.3 Quality

Most of the questions asked on StackOverflow have at least one answer. But is it possible
to actually rely on that the given answer is correct? An asker can highlight a good answer
by marking it as an accepted answer. Though, marking a question as accurate is optional,
which might explain why only 59% of the questions asked on the entire site have been
marked as accepted. And even fewer in the researched projects.

To thoroughly evaluate whether the information on StackOverflow can be trusted,
one should, due to the human factor, also consider that answers which have not been
accepted to be of value. If not for the asker him- or herself, but for some other developer
in search for help. As it appears, the highest voted answers for each question (without
an accepted answer) have in average one and a half up-votes. Which shows that at least
one developer have had use of the provided answer. In general, of all written answers,
the average number of votes is just above two. Which one could interpret as at least two
different developers has received valuable information from the given answer. Excluded
then is all registered users which did not vote on the answer, as well as the non-registered
users which did not have the option at all. Once again the two projects present very
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different result, as showed in both Figure 5.2 and Figure 5.3. POI has an average score
high above the general average. While Fennec has not even attained half of it. This could
be interpreted as Fennec related answer is of less quality than POI answers. Another,
probably more likely, explanation might be that the Fennec community is not as active on
StackOverflow as developers working with POI and therefore do Fennec related answers
not get as many votes.

Another important angle to explore when looking at the quality of the site is the
possibility of someone intentionally creating malicious information. But except from the
different quality moderators which exist on StackOverflow one can as well flag a post
as malicious [14]. When six flags are given to the post it will be removed from the site,
and its creator will pay a penalty with their reputation. This does not eliminate the
problem of wrongly provided information, but prevents it to last. How this works on
other forums should be explored before using it to create documentation on demand.

Another very important factor when considering StackOverflow as an asset for doc-
umentation is if the questions asked actually receives an answer? Fortunately does the
average question get closer to two answers. Also here (Figure 5.2) can POI be found to
have a lot greater values than Fennec, which could be considered another indication of
the activity of the two communities.

Another aspect which has been discussed in some related studies [15] [4] is whether
correctness is as important as it historically has been stated. In the result of Forward
and Lethbridge’s survey they find that software professionals view maintenance as one
of the most critical factors in determining the effectiveness of the documentation. In
contradiction, the professionals also state that outdated documents still can provide
relevant information and be used as a valuable resource. As mentioned in the paper
could this conflict indicate a misconception between industry and the academia, where
students are taught of the significance of maintenance.

6.4 Time to answer

To be able to use StackOverflow as a primary knowledge resource, one must be certain
that the information sought can be accessed. Since the information is created on demand,
it might not always exist and the developer will have to ask the question him- or herself.
To determine if this is a workable situation for a project and a developer who, most
likely, is in need of an answer as soon as possible, one must take a look at the time it
normally takes to receive an accurate answer. In this period, one must also include the
time it would take to create this documentation internally.

As can be seen in table 5.13, in average a question will be answered, and marked as
correct, after seven days, which could be an enormous amount of time for someone who
might be prevented to continue his or her work. But with a standard deviation of 50
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days one could see that some of these questions take a great amount of time to answer,
but most likely not all.

When examining the median, it shows that, at least, half of the questions asked on
StackOverflow will receive an answer within 25.2 minutes. This could, in the opinion
of the authors, be an acceptable amount of time for creating and receiving the answer
a developer must have in order to proceed his or her work. But as it depends on the
nature of the project and team must this be evaluated per case.

When reviewing the result of the two researched projects, a great variation between
the projects can once again be observed. In average will an accepted answer for a POI
related question be received after 110 minutes, while an answer related to Fennec is most
likely to be received within 18 days. This gives us, once again, a picture of Fennec as
a less active community on StackOverflow. The Fennec data set in this case study is a
lot smaller than the POI data set, which could effect the results negatively. But since
this includes all possible posts, corroborates this only the view of Fennec as less active
community on StackOverflow.

Since the launch of StackOverflow in 2008 [16] has the site grown to 2,819,800 users
(2014-02-18). The amount of time for a question to get a correct answer when the site
was first launched is very likely to have been much greater. It would therefore be very
interesting to look into how this has changed over time. It could likely also show that
the average time to receive an acceptable answer is even faster today.

6.4.1 Views

As previously mentioned, a user must not always ask his or her question. Often has
someone else already asked the same or a similar question, which answers will help the
user in solving their problem. As shown in the result presented in table 5.15, each
question has 1324 views in average. Due to the likelihood that outliers might skew this
number, could the median, 313, instead be considered as a more reliable presentation.
Even so, the amount shows the reader that many others have been interested in this
type of information. And hopefully have they found an answer to their question in an
even shorter amount of time than the original asker.

When taking a deeper look into POI and Fennec one, once again, notices a big
difference between the two projects. POI related questions are most likely to be viewed
in between 169-2492 times, while Fennec questions are most likely to be visited 52-
182 times. Based on this it can be, once again, concluded that developers looking for
information regarding POI is a lot more active on StackOverflow than ones looking for
Fennec related answers.
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6.5 General perceptions

It has, several times through the result, been suggested that Fennec is likely to be a
less active community on StackOverflow than POI. A possible reason for this could be
the extensiveness of the project’s own documentation which, as previously mentioned,
is greater than POI’s. If the project is thoroughly documented, and its developers are
familiar with its structure, there will be no reason for the developers to seek information
elsewhere. Also might there be other channels, dedicated for discussing the code related
issues, which are more active and therefore more suitable for a Fennec developer. Another
important possibility is that the nature of the forum is not as suitable for a project like
Fennec, a product, in comparison with POI, a framework.
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7
Conclusion

T
he projects studied had a high amount of answers that provided a different
solution for the asker. These types of answers were often accepted as well as they
held a high average number of votes. Since the two projects had similar results

in this area, being so different in their type of project, a conclusion can be drawn that
the providing of a different solution is encouraged independent of project. It is likely to
come from the characteristics of StackOverflow as a Q&A-site.

During the study, different needs have been identified for different kinds of projects.
For one, a great need for explaining the characteristics of the system was identified for
product projects. While on the other hand, for framework projects, it was found a
greater interest in concrete examples of how to use the framework. Thus a need for
different kinds of documentation depending on the type of project can be concluded,
based on the results from the study. But in order to draw more general conclusion, a
variety of projects needs to be studied.

When looking at the consumers of the documentation in this study, it can be seen that
the type of consumers might impact on how well the project can exploit demand driven
documentation on StackOverflow. The conclusion is that if the documentation sought
is strongly related to code, it would be well suited to use StackOverflow. Otherwise,
if the documentation has little or nothing to do with code, a similar site, without the
restriction to code related questions, should be explored.

The general quality of answers on StackOverflow is by the authors considered good.
Questions has in general one alternative answer, and even though one must not approve
an answer, by either accepting or voting, questions have in average two up votes and the
majority have been accepted. The variation in quality between the two projects indicate
that there is a strong relation between each of the following statistics; number of answers,
accepted answers and score, with the activeness of its corresponding community. But to
conclude this, similar studies must be performed on other projects.
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CHAPTER 7. CONCLUSION

Does the time to receive an answer affect Demand driven documentation’s suitability
as a knowledge source? To answer this for a certain project the authors suggests one
should investigate the time it takes to first identify the potential need of the documen-
tation, write it down and then compare it to the time it takes to receive an accepted
answer. Notable is that there is also a possibility that the pre-created information might
be of no use, and the time spent on writing the documentation was wasted. Answers
have in general two up-votes and over a thousand views, from which it can be assumed
that more people than the asker found the information helpful.

In this study it has clearly been shown that the activeness of the community strongly
affects how successful this form of documentation is for a certain project. Before exploit-
ing Demand driven documentation as a primary source one must therefore look at the
size of the community and potential activeness on a site like StackOverflow. In future
research it would be interesting to look into how big and active a community must be to
successfully document upon demand. API’s has also been considered to be projects more
suitable for this kind of documentation, in comparison with product projects. Due to the
similarities between an API and a programming language one could assume this would
hold true for programming languages as well. This should in the future be confirmed by
conducting similar studies on other projects. It has as well been concluded that not all
types of documentation is as suitable for Deman driven documentation as others, and
therefore the authors agree with Nasehi et al. [10] that Demand driven documentation
should not be used as a solitary source.
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A
Questions

In the following two tables is data presented regarding the questions related to the two
projects. The data presented is:

• Views, the number of times the question has been viewed (including its answers).

• Accepted answer, 1 if the question has an accepted answer — otherwise 0.

• Time to receive an accepted answer, Time, in days, from a question has been
posted until an accepted answer has been provided.

• Max score for questions without any accepted answer.

A.1 POI

Question
ID

Views Accepted
answer

Time to receive an
accepted answer

Max score for ques-
tions without any ac-
cepted answer

(#) (true/false) (days)

2014-02-17 2013-11-21 2014-02-03 2014-02-04

70947 150478 1 0.003143094135802 -

326941 7271 0 - 18

845492 2492 1 0.234034182098765 -

1010673 5835 0 - 2
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1958289 435 0 - 1

3148535 13494 1 0.02878074845679 -

3819421 1290 0 - 1

4212861 80547 1 0.004699151234568 -

4655565 4325 1 0.015101774691358 -

4935228 443 1 0.07414274691358 -

5578535 24455 0 - 7

5692860 265 0 - 1

5842254 3406 0 - 5

5937373 3516 1 0.013618094135802 -

6530191 9849 1 0.00619425154321 -

8063336 1899 1 0.060339544753086 -

9372630 9831 0 - 0

9641844 526 0 - 1

9717009 1449 1 0.048170563271605 -

9925108 8987 1 0.152489274691358 -

10120241 725 1 0.062201350308642 -

11231469 - 0 - 0

11345146 4916 0 - 8

11423861 1066 1 0.390688850308642 -

11952312 1036 1 0.002542322530864 -

12681246 1871 0 - 1

13226694 1040 0 - 1

13507676 - 0 - -

15748753 831 0 - -1

17658254 169 1 0.003604205246914 -

17662645 388 1 1.17129780092593 -

18122257 621 1 0.174102469135802 -

18515011 - 0 - -

18696628 686 1 0.026433564814815 -
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A.2 Fennec

Question
ID

Views Accepted
answer

Time to receive an
accepted answer

Max score for ques-
tions without any ac-
cepted answer

(#) (true/false) (days)

2014-02-18 2014-02-04 2014-02-03 2014-02-04

5270984 309 0 - 1

5696164
(closed)

- 0 - -

5779001 238 1 0.090463387345679 -

6238057 838 0 - 0

7199548 142 1 0.005627854938272 -

7373273 - 0 - 1

7734007 1649 0 - 1

9262532 184 1 0.031905825617284

9566128 133 0 - 1

10367959 294 0 - 1

11024394 52 0 - 1

11042155 493 0 4

11064680 570 1 130.087029243827 -

11280398 - 0 - No existing answer

11313709 - 0 - 0

11517695 606 1 0.092574035493827 -

12091562 68 0 - 0

12108164 319 0 - 1

12109405 286 0 - 0

16321438 - 0 - 0

16350353 - 0 - 0

16624255 104 1 216.742817708333 -

16751153 214 1 18.1244099537037 -

16818717 69 1 0.003682175925926 -

20854778 - 0 - 0
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20885461 57 0 - 1

21266972 - 0 - 0

45



B
Answers

In the following two tables is data presented regarding the answers related to the two
projects. The data presented is:

• Score, the score of the answer.

• Accepted answer, 1 if the answer is an accepted answer — otherwise 0.

• End user, 1 if the answer is written to an end user — otherwise 0.

• Consumer, 1 if the answer is written to a consumer — otherwise 0.

B.1 POI

Answer
ID

Score Accepted
answer

End user Consumer

(true/false) (true/false) (true/false)

2013-11-21 2013-11-21 2014-01-30 2014-01-30

70976 36 1 0 0

71002 1 0 0 0

71084 8 0 0 0

326944 9 0 0 0

326947 1 0 0 0

326952 8 0 0 1

326955 6 0 0 0
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326961 1 0 0 1

326965 6 0 0 0

326971 18 0 0 0

359227 4 0 0 0

502146 0 0 0 0

846065 2 1 1 0

1867839 0 0 1 0

1886848 2 0 0 1

2101832 1 0 0 0

3148572 1 0 0 0

3148849 11 1 1 0

3175573 1 0 0 1

4212908 262 1 0 1

4655716 5 1 0 1

4936369 2 1 0 0

4936527 4 0 0 0

5251032 2 0 0 0

5578611 4 0 1 0

5578641 1 0 1 0

5578666 7 0 1 0

5578864 1 0 1 0

5692880 1 0 0 0

5937590 17 1 1 0

6530243 5 1 1 0

6530305 5 0 1 0

7679109 1 0 1 0

7871056 3 0 0 1

8064397 5 1 1 0

8170894 5 0 0 1

8207156 1 0 1 0

8432023 2 0 0 0

9650459 1 0 0 1
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9718034 1 1 1 0

9929030 0 1 0 0

10121623 1 1 1 0

10310946 0 0 1 0

10314524 0 0 1 1

10434668 -1 0 0 0

11215461 1 0 1 0

11345859 8 0 1 1

11429842 1 1 0 0

11952362 3 1 1 0

11952418 1 0 1 0

12120823 1 0 1 0

12478754 -2 0 0 0

12592078 3 0 0 0

12681399 2 0 0 1

13226765 1 0 0 0

13494051 3 0 1 0

13931226 0 0 0 0

14401990 0 0 1 1

17658362 1 1 1 0

17668330 1 0 0 0

17671141 0 0 0 0

17688922 0 1 0 0

17766264 0 0 0 0

18127312 2 1 1 0

18526671 0 0 0 0

18697284 1 1 1 0

18992166 -1 0 0 0

19537135 1 0 1 1

19794112 0 0 0 1
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B.2 Fennec

Answer
ID

Score Accepted
answer

End user Consumer

(true/false) (true/false) (true/false)

2014-02-04 2014-02-04 2014-01-30 2014-01-30

5271228 1 0 0 1

5780267 0 1 0 1

6733810 0 0 0 1

7199585 2 1 0 1

7735679 1 0 1 0

9263300 1 1 1 0

9566505 1 0 0 1

10369613 1 0 0 0

11028006 0 0 1 0

11042197 1 0 0 0

11128943 4 0 0 0

11128985 1 0 1 0

11519696 2 1 1 0

11545767 0 0 1 0

12091679 0 0 0 1

12144919 1 0 0 1

12296078 0 0 0 1

12987122 0 0 0 0

13021822 0 0 0 0

13054437 0 1 0 0

14575065 0 0 0 1

16637255 0 0 0 0

16818834 1 1 1 0

17072877 3 1 0 0

20716136 1 1 0 1

20895820 1 0 1 1

49



C
Question-Answers

The following two tables present each reviewed question and its corresponding answer(s).

C.1 POI

Question
Id

Answer Id Question
Id

Answer Id

70947 70976 5692860 5692880

71084 5842254 8170894

359227 13931226

12592078 18526671

8432023 5937373 5937590

71002 6530191 6530243

10434668 6530305

12478754 8063336 8064397

326941 326971 8207156

326944 11215461

326952 12120823

326955 9372630 10310946

326965 10314524

326947 14401990

326961 9641844 9650459
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502146 9717009 9718034

845492 846065 9925108 9929030

1010673 1886848 10120241 10121623

19537135 11231469

1867839 11345146 11345859

19794112 11423861 11429842

1958289 2101832 11952312 11952362

3175573 13494051

3148535 3148849 11952418

3148572 12681246 12681399

3819421 7679109 13226694 13226765

4212861 4212908 13507676

18992166 15748753 17766264

4655565 4655716 17658254 17658362

7871056 17671141

5251032 17662645 17668330

4935228 4936527 17688922

4936369 18122257 18127312

5578535 5578666 18515011

5578611 18696628 18697284

5578641

5578864

C.2 Fennec

Question
Id

Answer Id Question
Id

Answer Id

5270984 5271228 11280398

5696164 11313709

5779001 5780267 11517695 11519696

6238057 6733810 11545767

7199548 7199585 12091562 12091679
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7373273 12108164 12144919

7734007 7735679 14575065

9262532 9263300 12109405 12296078

9566128 9566505 16321438

10367959 10369613 16350353

11024394 11028006 16624255 16637255

11128985 20716136

11042155 11042197 16751153 17072877

11128943 16818717 16818834

11064680 12987122 20854778

13021822 20885461 20895820

13054437 21266972
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D
Categorisation of answers

The table D.1 displays the rate of disagreement between the reviewers for each category
and iteration. The disagreement consisted of one thinking an answer belonged to a
category while the other though not. The disagreements were solved by both sitting
down and going through each question they had split opinions about and selecting one
opinion that they agreed upon after discussion. In table D.1 have the cells with results
considered bad, been marked with red, and the iterations where the a category was not
used the cell is marked with grey.

Following the reader will find the result of each iteration.
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E
Categorisation of POI related

answers

Answer
ID

Code ex-
ample

Code
clarifica-
tion

Error re-
solving

Reference Design
explana-
tion

Design
sugges-
tion

Not an
answer

70976 1 0 0 0 0 1 0

71084 1 1 0 0 0 1 0

359227 0 0 0 0 0 1 0

12592078 1 0 0 0 1 1 0

8432023 0 0 0 0 1 0 0

71002 1 0 0 0 1 1 0

10434668 0 0 0 0 0 1 0

12478754 0 0 0 0 0 1 0

326971 0 0 0 1 1 1 0

326944 0 0 0 0 0 1 0

326952 1 0 0 1 1 1 0

326955 0 0 0 1 1 1 0

326965 0 0 0 0 1 1 0

326947 0 0 0 1 0 0 0

326961 0 0 0 1 1 0 0

502146 0 0 0 0 0 0 1
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846065 1 0 0 0 0 1 0

1886848 0 0 0 1 1 0 0

19537135 0 0 0 1 1 0 0

1867839 0 0 0 1 0 1 0

19794112 0 0 0 1 1 0 0

2101832 0 0 0 1 0 1 0

3175573 0 0 0 1 1 1 0

3148849 1 1 0 1 0 1 0

3148572 0 0 0 1 0 1 0

7679109 0 0 0 1 1 1 0

4212908 0 0 0 1 1 0 0

18992166 0 0 0 1 0 0 0

4655716 1 0 0 0 1 0 0

7871056 0 0 0 0 0 0 1

5251032 1 0 0 0 1 0 0

4936527 0 0 0 1 1 0 0

4936369 0 0 0 0 0 0 1

5578666 1 1 0 1 1 1 0

5578611 1 0 0 0 0 1 0

5578641 0 0 0 1 0 0 0

5578864 0 0 0 1 0 0 0

5692880 0 0 0 0 0 0 1

8170894 0 0 1 0 1 0 0

13931226 1 0 0 0 0 1 0

18526671 0 0 0 0 0 1 0

5937590 1 0 0 1 0 1 0

6530243 1 0 0 0 0 1 0

6530305 1 0 0 1 0 1 0

8064397 0 0 0 1 0 1 0

8207156 0 0 0 1 0 1 0

11215461 1 0 0 1 0 1 0

12120823 0 0 0 1 1 0 0

10310946 0 0 0 0 0 1 0
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10314524 0 0 0 1 1 1 0

14401990 0 0 0 0 0 1 0

9650459 0 0 0 1 0 0 0

9718034 1 1 0 0 0 1 0

9929030 1 0 0 0 1 1 0

10121623 1 1 0 1 1 1 0

11345859 1 1 1 1 1 1 0

11429842 1 1 1 1 0 1 0

11952362 1 1 0 0 0 1 0

13494051 1 0 0 0 0 1 0

11952418 0 0 0 1 0 1 0

12681399 1 1 1 0 1 0 0

13226765 0 0 0 1 0 1 0

17766264 0 0 0 1 0 1 0

17658362 1 0 1 0 0 1 0

17671141 0 0 1 0 0 0 0

17668330 1 0 1 0 0 1 0

17688922 1 1 0 1 0 1 0

18127312 0 0 0 1 1 1 0

18697284 1 1 1 1 0 1 0
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F
Categorisation of Fennec related

answers

Answer
ID

Code ex-
ample

Code
clarifica-
tion

Error re-
solving

Reference Design
explana-
tion

Design
sugges-
tion

Not an
answer

5271228 1 1 0 1 1 1 0

5780267 0 0 1 1 1 0 0

6733810 0 0 1 1 1 1 0

7199585 0 0 0 0 0 1 0

7735679 0 0 0 1 0 0 0

9263300 0 0 1 0 0 0 0

9566505 0 0 0 1 1 0 0

10369613 0 0 0 1 1 0 0

11028006 0 0 0 1 1 1 0

11128985 0 0 0 1 1 1 0

11042197 1 0 0 0 0 1 0

11128943 1 0 1 0 0 0 0

12987122 1 1 1 0 1 1 0

13021822 1 1 0 0 1 1 0

13054437 0 0 0 1 0 0 0

11519696 0 0 0 1 1 1 0
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11545767 1 1 0 1 1 0 0

12091679 0 0 1 0 1 0 0

12144919 0 0 1 0 0 0 0

14575065 0 0 0 0 0 1 0

12296078 0 0 0 0 1 1 0

16637255 0 0 1 1 0 0 0

20716136 0 0 0 1 1 0 0

17072877 0 0 0 1 1 1 0

16818834 0 0 0 0 1 1 0

20895820 0 0 0 0 1 0 0
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G
References

The following table shows which answers that contains at least one reference to resources
maintained by the community such as; homepage, wiki, issue tracker, API reference.

Id Maintained by
the community

Id Maintained by
the community

326971 0 5578864 1

326952 0 5937590 1

326955 0 6530305 0

326947 0 8064397 0

326961 0 8207156 0

1886848 0 11215461 0

19537135 0 12120823 0

1867839 0 10314524 1

19794112 0 9650459 0

2101832 0 10121623 1

3175573 0 11345859 1

3148849 1 11429842 1

3148572 0 11952418 1

7679109 0 13226765 0

4212908 0 17766264 0

18992166 0 17688922 0
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4936527 0 18127312 1

5578666 1 18697284 1

5578641 0
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H
Abstraction of code examples

The following table presents the result of the comparison of abstraction level made be-
tween the POI related answers containing code examples and the code examples provided
on their own website.

Accepted
answer with

code example

No example on
the website

Lower abstrac-
tion level

Same abstrac-
tion level

Higher ab-
straction level

846065 0 1 0 0

18697284 1 1 0 0

10121623 1 0 0 0

3148849 0 0 1 0

11952362 0 1 0 0

13494051 0 1 0 0

5578611 0 0 1 0

5578666 0 0 1 0

11345859 0 1 0 0

5937590 0 1 0 0

9718034 0 0 1 0

6530243 0 1 0 0

6530305 0 1 0 0

Total 1 8 4 0

% 7.692 61.538 30.769 0
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I
Time to answer

I.1 Queries

I.1.1 Average time to get a correct answer

The query gives the average amount of days it takes to get a an answer which also
has been accepted by the asker. Negative time can occur due to questions which has
been merged with previous answers. These questions are not possible to segregate and
therefore has all answers created before questions been ignored. Data was collected
2014-02-18.

WITH d i f f s AS
(SELECT CAST( a . c r e a t i o n d a t e − q . c r e a t i o n d a t e AS FLOAT) AS d

FROM Posts q
JOIN Posts a ON a . id = q . acceptedanswer id )

SELECT AVG(d) FROM d i f f s
WHERE d > 0 ;
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I.1.2 Maximum time to get a correct answer

The query gives the maximum amount of days it has taken to get a an answer which
also has been accepted by the asker. Data was collected 2014-02-18.

WITH d i f f s AS
(SELECT CAST( a . c r e a t i o n d a t e − q . c r e a t i o n d a t e AS FLOAT) AS d

FROM Posts q
JOIN Posts a ON a . id = q . acceptedanswer id )

SELECT MAX(d) FROM d i f f s ;

I.1.3 Minimum time to get a correct answer

The query gives the minimum amount of days it has taken to get a an answer which
also has been accepted by the asker. Negative time can occur due to questions which
has been merged with previous answers. These questions are not possible to segregate
and therefore has all answers created before questions been ignored. Data was collected
2014-02-18.

WITH d i f f s AS
(SELECT CAST( a . c r e a t i o n d a t e − q . c r e a t i o n d a t e AS FLOAT) AS d

FROM Posts q
JOIN Posts a ON a . id = q . acceptedanswer id )

SELECT MIN(d) FROM d i f f s
WHERE d > 0 ;

I.1.4 Standard deviation to get a correct answer

The query gives the standard deviation of how many days it takes to get a an answer
which also has been accepted by the asker. Data was collected 2014-02-18.

WITH d i f f s AS
(SELECT CAST( a . c r e a t i o n d a t e − q . c r e a t i o n d a t e AS FLOAT) AS d

FROM Posts q
JOIN Posts a ON a . id = q . acceptedanswer id )

SELECT STDEV(d) FROM d i f f s
WHERE d > 0 ;
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I.1.5 Median time to get a correct answer

The following query provides the median time it takes from that a question has been
posted until an accepted answer has been provided. Data was collected 2014-02-18.

WITH d i f f s AS
(SELECT CAST( a . c r e a t i o n d a t e − q . c r e a t i o n d a t e AS FLOAT) AS d

FROM Posts q
JOIN Posts a ON a . id = q . acceptedanswer id )

SELECT(
(SELECT MAX(d) FROM

(SELECT TOP 50 PERCENT d
FROM d i f f s ORDER BY d) AS BottomHalf )

+
(SELECT MIN(d) FROM

(SELECT TOP 50 PERCENT d
FROM d i f f s ORDER BY d DESC) AS TopHalf

WHERE d > 0)
) / 2 AS Median ;

I.1.6 Time to get an accepted answer for a certain question

The following query provides the time it took from that a certain question was posted
until an accepted answer was been provided. Data was collected 2014-02-18.

SELECT CAST( a . CreationDate − q . CreationDate AS FLOAT) AS d
FROM Posts q
JOIN Posts a ON a . id = q . acceptedanswer id
WHERE q . id = [ ques t i on Id ] ;

I.1.7 Maximum amount of views of a question with at least one answer

This query provides the maximum amount of views a question has gotten, which has at
least on answer. Data was collected 2014-02-18.

SELECT MAX( ViewCount )
FROM Posts
WHERE AnswerCount > 0 ;
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I.1.8 Minimum amount of views of a question with at least one answer

This query provides the minimum amount of views a question has gotten, which has at
least on answer. Data was collected 2014-02-18.

SELECT MIN( ViewCount )
FROM Posts
WHERE AnswerCount > 0 ;

I.1.9 Average amount of views on questions with at least one answer

This query provides the average amount of views on all questions which has at least on
answer. Data was collected 2014-02-18.

SELECT AVG(CAST( ViewCount AS FLOAT) )
FROM Posts
WHERE AnswerCount > 0 ;

I.1.10 Standard deviation of views on questions with at least one an-
swer

This query provides the standard deviation of views on all questions which has at least
on answer. Data was collected 2014-02-18.

SELECT STDEV(CAST( ViewCount AS FLOAT) )
FROM Posts
WHERE AnswerCount > 0 ;

I.1.11 Median amount of views on questions with at least one answer

This query provides the median amount of views on all questions which has at least on
answer. Data was collected 2014-02-18.

WITH views AS
(SELECT ViewCount AS v FROM Posts WHERE AnswerCount > 0)

SELECT(
(SELECT MAX( v ) FROM

(SELECT TOP 50 PERCENT v FROM views ORDER BY v ) AS BottomHalf )
+
(SELECT MIN( v ) FROM

(SELECT TOP 50 PERCENT v FROM views ORDER BY v DESC) AS TopHalf )
) / 2 AS Median ;
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J
Quality

J.1 Queries

J.1.1 Number of questions with at least one answer

The following query gives the amount of questions on StackOverflow which has at least
one answer. Data was collected 2014-03-04.

SELECT COUNT(∗ ) FROM Posts
WHERE AnswerCount >= 1 ;

J.1.2 Number of questions with an accepted answer

The following query gives the amount of questions which has been provided by an answer
which the asker has marked as accepted. Data was collected 2014-03-04.

SELECT COUNT(∗ ) FROM Posts
WHERE AcceptedAnswerId IS NOT NULL;

J.1.3 Average number of answers for questions without accepted an-
swer

The following query provides the average amount of answers a question has, which has
not yet been provided with an accepted answer. Data was collected 2014-02-04.

SELECT AVG(Cast ( AnswerCount as Float ) )
FROM Posts WHERE PostTypeId = 1 AND AcceptedAnswerId IS NULL;
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J.1.4 Average max score of answers for questions without an accepted
answer

The following query provides the average score of the highest voted answer a question
has, which has not yet been provided with an accepted answer. Data was collected
2014-02-04.

SELECT AVG(Cast ( MaxScore as FLOAT) )
FROM
(SELECT MAX( a . Score ) as MaxScore

FROM Posts a
JOIN Posts q ON q . Id = a . ParentID
WHERE q . PostTypeId = 1 AND q . AcceptedAnswerId IS NULL
GROUP BY q . Id ) AS sub ;

J.1.5 Average score of answers

The following query returns the average score of all answers. Data was collected 2014-
02-04.

SELECT AVG(Cast ( Score as Float ) )
FROM Posts
WHERE PostTypeId = 2 ;
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