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Abstract

Community based Question Answering (CQA) services are defined as dedicated platforms for users to
respond to other users’ questions, resulting in the building of a community where users share and
interactively give ratings to questions and answers (Liu et al., 2008). CQA services are emerging as a
valuable information resource that is rich not only in the expertise of the user community but also
their interactions and insights. However, scholarly inquiries have yet to dovetail into a composite
research stream where techniques gleaned from various research domains could be exploited for
harnessing the information richness in CQA services. This paper explores the CQA domain by first
understanding the service and its modules and then exploring previous studies that was conducted in
this domain. This paper then compares a CQA service with traditional question answering (QA)
systems to identify possible research challenges that need to be focused. This paper also identifies two
nontrivial research issues that are prominent in this domain and proposes various recommendations
for addressing them in future.

Keywords: Community based Question Answering, question answering systems, research issues,
social computing
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1 INTRODUCTION

Over the past decade, the Web has been transformed from a repository of largely static content to an
interactive information space (Kirsch et al., 2006) where users are able to participate freely in co-
creating and sharing various kinds of content (such as text, image, audio and video). This is facilitated
by a set of social computing applications such as blogs, social networking services, wikis, vlogs, and
community based question answering (CQA) services (Iskander et al., 2007). Social computing has
been defined as a computational integration of social studies and human social dynamics together with
the design and use of ICT technologies in a social context (Wang et al., 2007).

In particular, a CQA service is defined as a tool for users to respond to other users’ questions (Liu et
al., 2008b). In recent years, CQA services like Yahoo! Answers, Naver, and AnswerBag have become
very popular, attracting a large number of users who seek and contribute answers to a variety of
questions on diverse subjects (Wang et al., 2009). While Yahoo! Answers offered by Yahoo! was
launched in 2005, Naver is a South Korean search portal that added its CQA service in 2005 and
AnswerBag is a collaborative online database of FAQs which was founded in 2003. Social computing
applications such as wikis and blogs provide comments and opinions but may not solicit responses.
However, responses from users contributing answers to questions form the backbone of a successful
CQA service. These services are dedicated platforms for user-oriented QA and result in building up a
community where users share and interactively give ratings and comments to questions and answers.
Hence, CQA services are emerging as a valuable information resource that is rich not only in the
expertise of a user community but also in the community’s interactions and insights. The emergence of
CQA services raises new research challenges for information systems researchers.

CQA services are derived from a branch of information retrieval known as question answering (QA).
The goal of QA is to build intelligent systems that can provide succinct answers to questions
constructed in a natural language. This approach helps in understanding users’ information needs in
the form of a question and delivers exactly the required information in the form of an answer
(Demner-Fushman, 2006). The development of automatic approaches to QA takes place primarily in
the framework of large-scale evaluations, such as the QA track at the Text Retrieval Conference
(TREC) (Voorhees, 2003). However, QA systems that participate in these evaluations work largely on
restricted domains and on closed corpora such as encyclopedia or news articles (Brill et al., 2002).
Moreover, these systems focus on fact-based direct questions commonly known as factoid questions,
for example: “Who was the US President in 19997 These questions are involved in finding an exact
short string, often representing an entity, such as named entities (person, organization, location),
temporal expressions, or numerical expressions. Examples of popular TREC systems are Quanda
(Breck et al., 1999), Falcon (Harabagiu et al., 2000), and AskMSR (Brill et al., 2002). Unlike these
systems, START (Katz and Levin, 1988), Mulder (Kwok et al., 2001), and AnswerBus (Zheng, 2002)
are examples of open-domain QA systems that are scaled to the Web. These systems use the
redundancy of information on the Web to answer factoid questions.

A search of the literature suggested that there exist only a limited number of studies that have
attempted to consider research gaps in CQA by integrating the QA research (Jeon et al., 2005a; Jeon et
al., 2005b; Bian et al., 2008b; Blooma et al., 2009). A research trend analysis of the QA domain
revealed that Bian et al. (2008b) was among the first in this field to show that QA is amenable to CQA.
They used machine learning methods to automatically answer factoid questions from CQA corpora.
This paper compares the research issues in building a QA system by reusing the information resource
in collected in CQA services. This paper also points out the research directions in CQA that needs to
be addressed in future. Research in CQA needs to evolve to encompass new theories and
methodologies that can address gaps and research questions posed in this domain, which is not
addressed in traditional QA research. This paper suggests that the information systems community
needs to focus on this emerging domain of CQA as a priority topic, and, in the process, evolve the core
of research in the discipline itself.
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The reminder of the paper is organized as follows. Section 2 presents an overview of CQA services
focusing on the processing modules and also gives a review of the previous studies in CQA. Section 3
discusses research issues related to CQA systems by comparing it with QA systems. Section 4
concludes.

2 OVERVIEW OF CQA

CQA services have become a popular medium where users share their expertise to answer other users’
questions (Bian et al., 2008b). The success of these services has been largely attributed to the fact that
users can obtain quick and precise answers to any natural language question (Liu et al., 2008b). A
study conducted by Liu et al. (2008b) showed that users approach CQA services for opinions and to
answer complex rather than factoid questions. The growth of CQA services has resulted in expanding
repositories for opinions and complex questions. The following sections give a more detailed
description of CQA research by first presenting processes in CQA services and then discussing major
strands of CQA research. In a typical CQA service, as illustrated in Figure 1, there are different
processing modules in a CQA service. Details of each processing module in a CQA service are
described below.
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Figure 1. Processing modules in a CQA service

Published by AIS Electronic Library (AISeL), 2011



PACIS 2011 Proceedings, Art. 29 [2011]

2.1 Processes in CQA Services

As illustrated in Figure 1, there are different processing modules in a CQA service. They are identified
as question processing, answer processing, and user participation modules. However, the first two
modules are distinct from question processing and answer processing modules of a automatic QA
system. In a QA system, these processing modules use machine learning techniques and linguistic
processing methods. On the other hand, in a CQA service, question processing and answer processing
modules rely solely on the voluntary involvement of users. Details of each processing module in a
CQA service are described below.

2.1.1 Question Processing

Question processing is initiated when a user posts a question by entering a question subject (i.e. title),
and may optionally give details (i.e. description). A question title is referred to as a question in this
research. After a short delay, which may include checking for abuse, the question appears open for
users to contribute answers. Users may rate the question based on how interesting the subject is and
may recommend it to other users. As users are not obligated to rate questions, usually only a small
proportion of questions attract ratings (Sun et al., 2009).

2.1.2 Answer Processing

Once a question is open, other users can answer the question, vote on other users’ answers, comment
on the question (e.g., to ask for clarification or provide other, non-answer feedback), or provide
various metadata for the question (e.g., give stars for quality). When the asker obtains a satisfactory
answer, the question is closed by selecting the satisfactory answer as the best answer. The question
might have received numerous other answers depending on its popularity. If the best answer is
identified, the question is deemed to have been resolved, and will be available for users for future
reference. If the asker fails to select a best answer, the question will remain open for a stipulated
number of days depending on the CQA service, and would be closed later. In this case, the answer
with the highest number of votes would be marked as the best answer. If answers for a question do not
have a best answer marked by an asker or voters, the question would remain as undecided. Thus, it is
evident that answer processing in a CQA service is driven solely by users’ active involvement (Bian et
al., 2009).

2.1.3 User Participation

It is evident from the question processing and answer processing modules that user participation forms
the backbone of CQA services. Users participate by asking, answering and rating CQA services,
which aids in the success of these services. Users are divided into askers, answerers, and voters. Each
user is given points based on roles played, activities in which the user participated, and the quality of
questions and answers contributed. The point system and scoring vary depending on CQA services,
and user participation details are stored as user profiles. Thus the user participation module records
user activities and profiles (Nam et al., 2009).

2.2  Previous Studies in CQA Research

The research focus and central research questions in the relatively young discipline of CQA have
evolved over time. This section gives a review of the range of research related to each processing
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modules of CQA and also reveals the transformation of CQA as a research domain over the last five
years.

2.2.1 Question Processing

An emerging area in CQA research lies in processing the questions asked by users. In particular, CQA
research on question processing could be discussed in two strands: identification of similar questions
(Jeon et al., 2005a; Harper et al., 2008), and classification of questions (Tamura et al., 2005; Li et al.,
2008).

On the first strand of studies, two different techniques were tested to identify similar questions,
namely the translation-based model (Jeon et al., 2005a; Jeon et al., 2005b; Lee et al., 2008), and the
MDL-based (Minimum Description Length) tree cut model (Duan et al., 2008; Cao et al., 2008). First,
Jeon et al. (2005a; 2005b) used the translation-based model. In their original study they used similar
question pairs to train their model while in the latter study question-answer pairs were used. Lee et al.
(2008) addressed the issue of the lexical gap between questions using compact translation models.
These studies focused on training the language model for retrieval. Second, Duan et al. (2008) used
the MDL-based tree cut model for identifying the topic and focus of a question automatically. The
MDL based model requires tree-based syntactic structure, which is adapted from linguistics. Cao et al.
(2008) also used the MDL based tree cut model for question recommendation and showed that their
model outperformed the vector space model. However, these studies used questions from restricted
domains. Another more recent study used quadripartite-clustering approach by considering
relationship between questions, answers and users involved (Blooma et al., 2011a). They took a step
further by harnessing the collective wisdom garnered in CQA for identifying similar questions.

On the second strand of studies, Tamura et al. (2005) attempted to classify multiple-sentence questions,
collected in CQA corpora, by using core sentences. Another study identified subjective orientation of
questions using classification techniques (Li et al., 2008). Subjective orientation refers to whether a
user is searching for subjective or objective information. Subjective questions seek answers containing
private statements, such as personal opinion and experience. In contrast, objective questions request
objective, verifiable information, often with support from reliable sources. Liu et al. (2008b) worked
on the evolution of CQA services and concluded that CQA corpora were a good source of complex
and opinion questions. Another related study attempted to determine if a conversational question
posed in a CQA service was intended to start a discussion or was purely informational (Harper et al.,
2009). Their study suggested that profiles of users and answer content could be used to classify
questions leading to future directions in CQA research.

2.2.2 Answer Processing

Studies on CQA services that focus on user-contributed answers can also be divided into two strands
of investigation.

The first strand of investigation assesses the quality of user-generated answers in CQA corpora
(Suryanto et al., 2009; Agichtein et al., 2008). Among notable research in this strand is the work of
Jeon et al. (2006) using Social features, such as the answerer’s authority and the asker’s answer rating,
to predict the quality of answers. Features related to the Textual Content of answers, such as the
number of unique words and the length ratio between questions and answers, were ignored. Agichtein
et al. (2008) relied on a combination of Social and Textual Content features. In particular, they
developed a comprehensive graph-based model of contributor relationships and combined it with
Social and Textual Content features to classify high-quality answers. The results suggested that both
Social and Textual Content features were found to be equally significant in high-quality answer
selection. Kim and Oh (2009) solicited the asker’s open-ended comments to uncover the criteria for
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selecting high-quality answers. Their study identified the importance of content-oriented relevance
judgment criteria. Wang et al. (2009b) attempted to consider questions and their answers as relational
data and proposed an analogical reasoning based approach to identify high-quality answers. Their
study gave insights into the relation between questions and their answers in quality judgement. Harper
et al. (2009) investigated predictors of answer quality through a comparative and controlled field study
of responses provided across several online CQA services. They reported qualitative observations to
better understand the characteristics of different types of CQA services. Suryanto et al. (2009) used the
user expertise of answerers to derive answer quality. They established the fact that good quality
answers could be found among answers that are not marked as best by askers. This is in contrast to
Jeon et al. (2006), where best answers marked by askers were used for quality judgement. Finally,
Blooma et al., (2011b) proposed a comprehensive framework of answer quality that integrated both
social and textual features and identified significant features to judge high-quality answers from their
low quality counterpart.

The second strand of investigation pertained to answer retrieval (Bian et al., 2008b; Xue et al., 2008).
Bian et al. (2008b) described a machine learning based ranking framework for social media that
integrated user interactions and content relevance. Their study demonstrated the effectiveness of user
interaction and content relevance features for answer retrieval. Bian et al. (2009) proposed a semi-
supervised mutual reinforcement framework for simultaneously calculating content quality and user
reputation. Xue et al. (2008) proposed a retrieval model with a query likelihood approach for
retrieving high-quality answers.

2.2.3 User Participation

Studies on CQA services that focus on user participation can be divided into two strands of
investigation apart from studies discussed earlier that are related to question processing and answer
processing.

The first strand of studies analyses knowledge generation characteristics and users’ authority as a
result of user participation. Nam et al. (2009) found that altruism, learning, and competency are
common motivations enticing top answerers to participate, but such participation is often highly
intermittent. A major problem with this approach was determining how many users should be chosen
as authoritative, from a ranked list. To address this problem, Bouguessa et al. (2008) proposed a
method to identify authoritative participants. This method automatically discriminated between
authoritative and non-authoritative users.

The second strand of studies investigated user participation and authority using social network
analysis. Rodrigues and Frayling (2009) performed an in-depth content analysis using social network
analysis techniques to monitor the dynamics of community ecosystems. Their study concluded that
CQA services rely on user participation and the quality of users’ contributions. Jurczyk and Agichtein
(2007) and Suryanto et al. (2009) used link structure to discover the authority of users. Estimating the
authority of users has potential applications for answer ranking, spam detection, and incentive
mechanism design.

On reviewing the state-of-the art research based on CQA services it is evident that there is still an
immense potential for research in this domain. To explore the possibilities of future research in CQA
the following section discusses the research issues in CQA by identifying the research gaps in this
domain.
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3 RESEARCH ISSUES IN CQA

To better illustrate the research issues in CQA domain, a comparison of QA systems and CQA
services is detailed in Table 1. The table presents four differences between a QA system and a CQA
service. These differences highlight major research issues in this domain.

The first difference is related to question type. The nature of questions a QA system can handle
determines its scope and hence this distinction is important. QA systems handle single-sentence
questions that are particularly fact-based. Single-sentence questions are defined as questions composed
of one sentence. Since 2006, TREC and other QA systems research groups have started to focus on
complex and interactive questions (Dang et al., 2006). However, they are still in the early stages of
research. CQA services are rich in multiple-sentence questions, which are defined as questions
composed of two or more sentences: For example, "My computer reboots as soon as it gets started. OS
is Windows XP. Is there any homepage that tells why it happens?". For conventional QA systems,
these questions are not expected and existing techniques are not applicable or barely work in the
context of such questions (Tamaru et al., 2005). Therefore, constructing a QA system on CQA corpora
that can handle multiple-sentence questions is challenging and desirable to satisfy user needs.

The second difference is related to the source of the answers. This distinction is important as it
determines the complexity of processing required to answer questions. Currently, various QA systems
have been built on different types of corpora, such as full text news articles or encyclopaedia articles,
for closed domain systems (Harabagiu et al., 2000; Brill et al., 2002), and the Web for open domain
systems (Katz, 1988; Kwok et al., 2001). However, in a CQA service, questions and answers collected
as a CQA corpus are contributed by users, while the producers of content in other types of corpora are
professionals, publishers, or journalists (Liu et al., 2008a). Hence they differ in many aspects such as
the length of the content, structure and writing style. The noisy nature of the content, probability of
spam, and the variance in quality elicits new challenges.

QA Systems CQA Services
Factoid single sentence . )
ion . Multiple sentence questions
Question type questions p q
r f Extracted from documents in .
Source o Contributed by users
answers a corpus
High, as answers are ) .
i ’ Varying as it depends on
Quality of extracted from reputed yIng as 1t depends
answers answers contributed by users
sources
oy e Best answer selected by asker
Availability of . DY a8k
None and positive and negative ratings

metadata .

given by voters
. ) ) ) The ask it f

Time lag Automatic and immediate ¢ asker needs to wait for users

to post answers

Table 1 Comparison of QA systems with CQA services

The third difference is related to the quality of answers, which eventually determines the quality of a
system. It is evident from the discussion on the source of answers that a QA system extracts answers
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from a reputed corpus. However, in CQA services, answers are obtained from different kinds of users,
with varying reputations (Liu et al., 2008a). Previous studies also showed evidence of variance in the
quality of answers in different CQA services. This variance in the quality of answers depends on
various factors such as the community that participates, compensation for answers and whether
answers are from experts or casual answerers (Harper et al., 2008). In addition, the quality of answers
becomes important when there are many responses to a single question (Jeon et al., 2006).

The fourth difference is related to the availability of metadata. CQA services are abundant in metadata
such as comments and positive and negative ratings, together with authorship and attribution
information created by an explicit support for social interactions between users. These metadata make
the content in CQA services rich. Most of the studies on CQA services harnessed these metadata to
sieve high-quality content (Liu et al., 2008b; Bian et al., 2008b; Blooma et al., 2011a, 2011b).
However, this is not the case in traditional QA systems.

The final difference is related to the time lag in obtaining answers to a newly posed question. QA
systems generate answers automatically to questions, and hence eliminate any time lag. However,
CQA services involve a time lag and askers have to wait for answers to a question from various users
(Jeon et al., 2005a).

Hence, the major research issues in harnessing a CQA corpus could be summarised with respect to the
nature of questions posed, source of answers, variance in the quality of answers, richness of metadata
available and the time lag in obtaining answers. Considering these issues, two major challenges that
need to be addressed in CQA for re-use of CQA corpus is detailed below.

3.1.1 Identifying similar questions

The first challenge was to find questions in a corpus that were semantically similar to a users’ newly
posed question (Jeon et al., 2005b). This facilitates the retrieval of high-quality answers that are
associated with similar questions identified in the corpus, reducing the time lag associated with a
community-based QA system. Due to the complex nature of questions posed in CQA services as
discussed earlier, it is not an easy task to identify similar questions. Measuring semantic similarities
between questions is not a trivial task. In addition, two questions having the same meaning may use
entirely different wording. For example, “Is downloading movies illegal?” and “Can I share a copy of
a DVD online” have almost identical meanings but they are lexically very different. Similarity
measures developed for document retrieval work poorly when there is little word overlap. Users tend
to express their needs in the form of natural language, with multiple sentences describing a scenario
that leads to the question. An example of a question with multiple sentences framed with a scenario is
“My computer reboots as soon as it gets started. OS is Windows XP. Is there any homepage that tells
why it happens?” This could be formed as a simple direct question given as, “Why does a computer
running Windows XP OS reboot as soon as it gets started?” These questions are posed in a free and
natural form to a user community when compared to direct factoid questions posed to an automatic
QA system (Jeon et al., 2005b).

With respect to previous work in this area that discussed methods for question retrieval, Jeon et al.
(2005a) used the similarity between answers in a corpus to estimate probabilities for a translation-
based retrieval model. Hence there is a need to work on more comprehensive methods that make use
of available metadata to identify similar questions (Bian et al., 2009). More recently, Cao et al., (2011)
used question topic and question focus to cluster question search results. They used MDL based Tree
Cut Model to identify question topic and clustered questions to improve search results. Blooma et al.,
(2011) used more complex quadripartite graph-based structure of CQA services considering the
relationships between questions, answer, askers and answerers in identifying similar questions. They
considered not only the content similarity of questions but also the collective wisdom garnered in
CQA services by considering answers, askers and answers. Moreover, as there is an increasing amount
of data collected in the CQA corpora, identifying semantically similar questions from the corpora for a
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newly posed question not found in it would be more challenging and rewarding for the ongoing
research in this domain.

3.1.2 ldentifying high-quality answers

The second challenge was to identify high-quality answers from a set of candidate answers. The
quality of user-contributed content in CQA services, in the form of questions, answers and votes,
varies drastically from excellent to spam (Agichtein et al., 2008). The open contribution model of the
system, the ease of using these services for content creation and sharing, as well as an attraction
towards collaboration among like-minded people, have led to significant growth of these services.
However, the flipside of growth is that content in CQA services is thematically diverse, lacking a
consistent structure together with linguistic style. Moreover, users give poor quality answers for
several reasons, including limited knowledge about a question domain, bad intentions (e.g., spam,
making fun of others, etc.) or limited time to prepare good answers. In addition, the absence of any
editorial control results in the least relevant answers often being classified as spam (Bian et al., 2008b;
Heyman et al., 2007), resulting in poor quality of content (Shachaf, 2010). In CQA corpora, each
question may have a number of answers from different users. Users may have varying reputations in
the community depending on factors such as the quality of their answers or their activity level. There
will be a wide variance in the quality, structure and coverage of answers from different users in such
communities. Hence there is a need to work on more comprehensive methods that tap into various
features associated with answers that in turn help to recommend high-quality answers for newly posed
questions.

With respect to previous work in this area, the challenge in identifying a high-quality answer for a new
question in a CQA corpus is significant for the following reasons. First, among all answers obtained
for a single question, there might be more than one correct answer, although there is a best answer
marked by the asker (Agichetien et al., 2008). Second, a large fraction of content contributed as
answers in CQA services often reflects the unsubstantiated opinions of users (Su et al., 2007). Finally,
the quality of content varies significantly from that of traditional Web content (Bian et al., 2008b).
Blooma et al., (2009; 2011) proposed a quality model for that returns high-quality answers to the asker
thereby eliminating time the asker waits for the user community to respond, and hopefully paves the
way for more robust CQA services. However, there is a need to probe into quality of user-generated
answers in CQA services as Shachaf, (2010) compares four CQA services and concludes that although
such services provide information that may not resemble the quality of information that professionals
provide for example reference librarian.

4 CONCLUSION

CQA offers IS researchers an exciting opportunity for new research, as well as for further evolving the
discipline and its practice of research and education. The enabling benefits of addressing the research
issues related to questions, answers and users participating in CQA services is not only advantages to
CQA services but could be expanded to other social computing tools available. The next step is for IS
researchers to take the lead in using them for social change, to deploy new socio-technical systems,
and to create new applications. This paper identifies two major research challenges in this domain as
identifying similar questions for reusing related answers in CQA corpora as well as identifying high-
quality answers from a range of answers obtained for similar questions. Nevertheless, researchers can
explore a wide variety of social, economic, and organizational aspects related to questions, answers
and users in CQA services that is under the umbrella of social computing. For instance, online
communities simultaneously manifest a focus on individualism in the form of personal expression and
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altruism in the form of sharing and communal benefits. This interplay can offer rich insights for both
social and technical aspects in identifying similar questions as well as high-quality answers.
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