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Abstract. Due to the development of social news services users now
have the possibility to influence the news offer they can choose from.
Finally it is not a small number of editors but rather the voices of many
that is responsible for creating, selecting and ranking news content. De-
spite the large potential of social news services, it is still not clear what
the underlying technical foundations are and how these services function.
Based on the empirical analysis of 37 social news services we identified
an application architecture which maps the general functions and data
pools that all services share. Building upon this common architecture,
social news providers still have to take several functional design decisions
which are described in detail. The identified framework serves as a ba-
sis for classifying social news services and for building further research
upon.
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1 Introduction

In the past, news production and selection was only exposed to human control,
merely in form of a single or a small group of editors. At this, it is the editors’ task
to decide not only which news is published, but also which emphasis is devoted
to every single news item, which will in turn have an effect on how the public
rates the importance of the different stories. In this context editors, respectively
mass media in general, fulfill “gatekeeper” and “agenda setter” functions [13,20].
Despite a vast number of news papers on the market, this role allocation may
lead to a biased news selection.

Due to the new possibilities information and communication technology (ICT)
offers, the power of editors and traditional mass media companies may shrink.
Automatic news aggregators, such as Google News, combine news without any
editorial interaction [17]. In this case, it is not the editors, but some artificial
algorithm that decides which news is published. However, even if the potential
for human abuse is much lower in this setting, the readers still do not have any
control on the news selection process.
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This has changed with the development of social news services. Social news
services are news websites where users are asked to create and to evaluate news
articles. The evaluation data is then taken as an input for a ranking algorithm
that automatically calculates the news ranking. This ranking algorithm decides
which news is displayed, where it is displayed and for how long it remains on
the website. Therefore, it is not a small number of editors but rather the voices
of many (“the wisdom of the crowds” [19]), that has now taken over the edi-
torial power and has the task of identifying the best news stories [2]. For this,
social news services rely on a large community of news consumers, who produce
and evaluate content, as well as communicating actively with other community
members. Thus social news services have finally put users in the middle of the
news selection and creation process.

Whereas the conceptual forerunners “Slashdot” and “Fark” were already
founded in 1997, resp. 1999, “Digg”, which is today arguably the most well-
known and most widely used social news service, was founded in 2004 [6,9,15].
If the social news concept proves to be successful, this could have a significant
impact on print newspapers as well as on online news portals, i.e. social news
services could become a serious thread for these players. However, some online
news portals may also decide to integrate social news functions into their website.
Due to the modified gatekeeper and agenda setter functions, a success of social
news services could even lead to fundamental changes in the process of opinion
making on a societal level. Thus it is important to find out how social news service
work and what their fundamental technical elements are. Although significant
potential exists, the amount of research being performed on social news services
is still limited. This is particularly evident for any kind of literature addressing
the fundamental and structural basics of social news services.

Therefore, based on the empirical analysis of 37 popular social news services
the paper at hand presents a common framework for illustrating the main char-
acteristics of this new concept of news processing. Furthermore, we point out
possible deviations from this framework and what kind of options social news
providers have in order to set their service apart from others.

A literature review focusing on findings from related areas is given in the next
section, followed by a description of the study design and a delimitation of the
research scope. Afterwards, the application architecture, illustrating the general
functions and data pools of social news services, is first presented and described
and subsequently replenished by an outline of the different design decisions social
news providers have to face. Finally the findings from this study are summarized,
limitations are pointed out and future research steps are highlighted.

2 Related Work

Social news services emerged as part of the Web 2.0 development, which has been
coined by O’Reilly in 2005 and which has become a buzz word since then [14].
Web 2.0 has reshaped online communication and collaboration patterns as well
as the way information is produced and consumed [21]. In traditional publish-
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ing models content creation has been executed by editors. Users had to accept
the given content or to look after a different source of information. Due to the
emergence of Web 2.0, individuals are now at the centre of the content creation
process. This phenomenon has been referred to as “user-generated content”, i.e.
content created by individuals instead of paid professionals [7].

User-generated content involves two challenges for Web 2.0 providers, which
have been subject to substantial research efforts recently. The first research line
tries to identify why users are willing to contribute content voluntarily. Based
on large scale surveys, several studies have identified various reasons for and
against producing user-generated content and how Web 2.0 providers can benefit
from this [4,18]. The second research question focuses on how Web 2.0 providers
can separate high and low quality user-generated content. Due to the missing
editors’ control, the quality of user-generated content varies significantly from
excellent pro-founded content to abusive content and spam. Successful Web 2.0
communities accumulate big amounts of user-generated content every day, thus
manually supervising the content is in many cases extremely complex and ex-
pensive. Research has provided first strategies for identifying and filtering high
quality content automatically [1].

These two research questions are essential for social news services as well. The
development of social news services and their diffusion in the market has taken
place over the past 5-10 years and based on the observations conducted in this
study, the market seems yet to stabilize. Finding sophisticated answers to the
aforementioned questions might even decide on the future of social news services.
From a research perspective, so far most studies have focused on the social
news service “Digg”. Lerman has made some empirically based contributions
related to Digg and its news rating system, its user participation and on emerging
voting patterns [9,10,11]. For instance, she has shown that users tend to like
stories that were submitted by their friends. The evaluation and ranking of news
is an essential part of social news services. Thus several studies have created
algorithms and frameworks for an automatic ranking of social news articles [8,23].

Focusing on a media-centric perspective, Rölver and Alpar try to identify
technologically driven changes in communication and media and what kind of
role social news services play in this progress [16]. Furthermore, they perform
an empirical analysis of several social news services in order to answer various
research questions related to top ranked news items on social news websites.

Despite these valuable findings, to the best of our knowledge, there has been
no previous work attempting to provide a general architectural and functional
framework that serves as a common basis for classifying and categorizing social
news services. Therefore, we aim to create an application architecture which
covers all different forms of social news services and illustrates the main functions
and data pools in order to provide a common ground for future efforts in this
research area.
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3 Study Design

Due to the dynamic, fast moving environment it is impossible to cover every
single social news service worldwide. In order to identify a large number of so-
cial news services, Google has been used to look for several social news related
search terms. Additionally, five freely accessible websites containing popularity
rankings of English and German social news services have been identified. In
most cases, these rankings were based on website traffic data. All news services
found through Google or listed in the different website rankings have been ag-
gregated and checked for availability as well as for meeting the following social
news criteria:

– The news service in question is accessible through a website.
– Users can submit, consume and evaluate news stories.
– News stories meeting the basic requirements of the service need to be alike

a regular news story, i.e. they need to have a substantial length (a link is
not enough) and they need to add something “new”, i.e. containing a time-
related attribute whereas the value of the information decreases over time.

– The evaluation process performed by the social news community has an effect
on the ranking of the news items.

Finally 37 services have been identified and considered for further empirical
research. In order to acquire and to evaluate information on the social news
services in questions, a content analysis has been performed in June 2009. The
analysis aimed to cover all steps a social news user performs when exploiting the
underlying social news assumptions mentioned above. Based on the collected
information, common elements have been identified and clustered into several
groups. Potential relations between different clusters have been recognized and
mapped in an application architecture. Possible design decisions and their char-
acteristics have been outlined in the homonymous section of this paper. As part
of this study the authors did not conduct any kind of performance measurement.

4 Application Architecture

All 37 social news services have been analyzed using a content analysis of the
websites as well as extensive testing of the main functionalities. Based on this
empirical analysis, one common architectural layout that is valid for all services
from the sample has been identified. Thus apart from some small deviations,
all social news services share one common basis to build their service upon.
The application architecture mainly comprises the functionalities “sourcing”,
“community”, “ranking algorithm”, the data pools “news pool”, “evaluations”,
and the website sections “queue”, “news space”, “recycle bin” (cp. figure 1).

From a process view, a news item is first generated through user interaction
and then automatically transferred to the news pool, which is a data pool storing
all news items of a social news service. From now on, the news article is exposed
to a consumption and evaluation process through the social news community,
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which further leads to the storage of specific evaluation data for each news. A
ranking algorithm combines the news-specific data stored in “news pool” and
“evaluations” and automatically calculates a ranking. The ranking determines
in which section of the page the news is to be displayed, resp. when the news is
to be removed from the page. As every freshly created news item starts with zero
evaluations, each news article is first placed in the queue and is only transferred
to the regular news space or to the recycle bin after meeting specific criteria
related to the popularity of the news item. The main elements of the application
architecture are described in greater detail subsequently:

Fig. 1. Social news services architecture.

4.1 Sourcing

The sourcing function determines where the news items come from and in which
way they are created. In contrast to traditional news websites, users of social
news services have the possibility to create news stories themselves. In the sim-
plest form regular website forms are used to submit news items. Some services
provide tools and gadgets to assist users in directly linking and transferring con-
tent from the original source website to the social news service. However, the
crucial point is that the news story is created through a manual interaction; the
exact characteristic of the news transmission is of less importance. If services use
scouts to create news items (cp. section “community composition”), the submis-
sion is still performed through manual interaction, although the subjects are
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paid for their activities. For all social news services from the sample, users need
to have a user account in order to create news items. Besides preventing spam,
facilitating the community idea may possibly be the primary reason for this.

4.2 News Pool

The news pool contains all news items of a social news service. Novel news
items consist of a headline, a message text, and a hyperlink to the original news
source. Generally social news services deliver only a moderate amount of new
content, which is mainly found in the message text. The form of the message text
depends on the social news service in question, usually it is a short summary or
an abstract of the original article. Some social news services allow for attaching
pictures or videos in order to visualize the content.

Along with this, additional metadata is stored for each news item. The meta-
data contains the time of the submission, the author of the recent news item, and
an optional tag, which helps to retrieve the news item at a later date. In contrast
to classical mass media communication, in the case of social news services, the
author of the original source and the author of the social news article are not
necessarily one and the same; in most cases they are actually different. Hereby
authors of social news articles are only slightly responsible for the content they
provide [16].

4.3 Community

The original intention of social news services is that social news providers are
not to interfere with the news production and selection process, apart from
preventing spam or illegal content. In this case, every step of the social news
process is done through user interaction, from the submission of news items to
the following consumption and evaluation process. Hereby the users of social
news services take on a dual role, they become both consumer and producer,
which is also called a “prosumer” [12]. Prosumers can be seen as ideal users
as they both consume and produce content voluntarily. Successful prosumers
can finally become an “opinion leader” [3] - the second category of users within
a social news community. Based on their social status, opinion leaders possess
an increased influence within the social news community, i.e. many users follow
their contributions. Apart from prosumers and opinion leaders, social news com-
munities usually also contain a number of “lurkers” [22]. Based on the idea of
social news, lurkers can be seen as free riders as they simply consume content
without actively contributing. However, user contributions are necessary to keep
a social news service alive. There is no fixed target ratio for the distribution of
these three different user categories within a social news community. Generally
speaking, it is desirable to have a quite large share of prosumers, whereas a high
share of lurkers may hurt the development of the social news service significantly.

Within the social news community, social interaction among members takes
place and social ties between users are established [5]. Users can interrelate with
each other by means of sending messages, commenting on news, recommending
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news and becoming a follower of someone. A follower is notified on every activity
of the user he/she is interested in. However, this is not a symmetric relationship,
i.e. having a follower does not mean that a user needs to be a fan of his follower as
well. A functioning submission and evaluation process is crucial to the dynamic
development of the community as it is responsible for the final selection of news
articles. The selection of news in turn has an effect on the selection of users that
are attracted to a social news service.

Feedback from users is provided with votes or comments, which can be viewed
as one form of intrapersonal communication. Since votes and comments are visi-
ble to the whole community this can be seen as one form of mass media commu-
nication. However, users have the possibility to join the discussion at any time,
thus transforming it into intrapersonal communication again. Hence, mass media
communication can easily become a form of intrapersonal communication and
vice versa [16]. With fulfilling creation, consumption and evaluation functions,
the community is the most essential part of a social news service.

4.4 Evaluations

The news story as a whole, i.e. including message text and headline, is part of an
evaluation process. The question of whether or not the article meets the users’
needs proceeds to be decided by the community. At this, social news services
rely on democratic principles, so each vote, no matter from which user, has an
equally weighted influence. Submitted votes are counted immediately, so users
directly see the effect of their vote in form of a change in the score of the news
item and potentially even a change in the ranking. At this, social news providers
have to make sure that users can vote on each news item only once. In most
cases users can change their opinion on a news item, but hereby the old vote is
cancelled. Letting users vote several times on an item leads to potential abuse,
e.g. heavily voting in favor of news submitted by friends. In order to prevent
this, users have to be logged-in before submitting a vote.

4.5 Ranking Algorithm

The resulting score from the evaluation process serves as input data for the
ranking algorithm. The algorithm continuously calculates the current position
of each news story within the queue, and decides whether the story fulfills the
criteria to enter the news space, whether it needs to remain in the queue or
whether it should be removed from the website. If the story manages to enter
the news space, the same process is applied again as the news item is still subject
to user consumption and evaluation. Thus the algorithm permanently determines
the ranking of the news story, and therefore the story can rise or fall based on
further votes.

Once a news story has left the queue, either to the recycle bin or to the
news space, it cannot be returned to queue. The queue contains only news items
that have been created recently. If the story has collected a threshold number
of votes it is transferred to the news space and remains there until it does not
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receive a specific number of new votes anymore and thus proceeds to the recycle
bin. News items in the recycle bin are not visible to users any longer and there
is no possibility for the news to be transferred to the news space again. These
articles may remain in the system for archiving purposes, but they are not part
of the consumption and evaluation process anymore. Spam and abusive content
is transferred to the recycle bin as well.

Articles listed on the news space are not necessarily the ones with the most
all-time votes since the start of the social news service; the news space represents
just the news with the highest amount of positive votes during a specific period of
time. This consideration is necessary for serving up-to-date news. If the ranking
was solely based on overall popularity, some formerly top ranked news items
would remain on the news space for a long time due to their high score balance,
regardless of becoming irrelevant and out-of-date.

4.6 Website Sections

Social news services consist of the three website sections queue, news space and
recycle bin. As mentioned before, recently created news is first directed to the
queue section of the website in order to receive its initial feedback. Successful
news items proceed to the news space whereas less successful news stories and
spam are directed to the recycle bin.

5 Design Decisions

The analysis of 37 social news services has provided evidence that based on
the common architecture that all services share, social news providers have the
possibility to customize their product offer in all of the three common functions
that are mapped in the application architecture (cp. figure 1). Therefore the
potential deviations can also be attributed to “sourcing”, “community” and
“ranking algorithm” (cp. table 1):

Table 1. Design decisions for social news providers.

Since the different design decisions for each social news function are indepen-
dent of each other, social news providers can implement any possible combina-
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tion of parameters. Subsequently, the different design decisions are illustrated in
further detail:

Acquisition Method. Apart from purely user-based sourcing, social news
services may also implement automatic news sourcing in addition. In the
automatic form, news stories are transmitted from the original source to
the social news service without any user interaction. For this purpose, social
news providers often have agreements with news agencies (e.g. “Associated
Press”) or other large newspapers. Social news providers may want to use
automatic sourcing additionally, if pure manual sourcing does not lead to
a sufficient number of submitted novel news stories due to a lack of user
participation. As user-generated content is one key element of social news
services, using automatic sourcing only is not sufficient to fulfill the social
news criteria.

Community Composition. The social news community, usually consisting of
prosumers, opinion leaders and lurkers, is responsible for ensuring the qual-
ity of the news selection process. However, since spam and other inadequate
content can be easily promoted, some services have integrated paid scouts
to supervise the quality control process. Furthermore, some services also
implement scouts, if the level of user interaction is not sufficient. At this,
scouts shall help to foster communication and to mobilize the community
with frequently posting news items and comments. However, using scouts
for opinion making and generating new articles can lead to criticism regard-
ing objectivity and censorship. Thus the presence of a vital community is
essential for the sustainable success of any social news service.

Evaluation Method. Various schemas and scales are in use to evaluate news
stories. Some social news services apply “thumb up/down” functions, others
use point scales (usually 5 to 10 points at a maximum), where the more
points a story receives the more popular it is. In some cases, users can only
submit positive votes in form of a “thumb up” vote, but they do not have
the possibility to negatively vote on a news story, apart from reporting the
news item as abusive.

News Order. The criteria for leaving the queue and entering the news space
or being removed from the website differ from service to service. Further-
more, the specific criteria remain confidential in almost all cases from the
sample. This is because a well functioning news ranking algorithm can serve
as a competitive advantage. Moreover, a public ranking algorithm could give
users the opportunity to systematically exploit certain characteristics of the
algorithm. Thus there are only few open source social news services for which
the code can be analyzed and the main determinants of the ranking can be
identified. Anyway, the amount of positive votes is presumably the most
influential variable in the ranking process for all social news services.

As mentioned before, in the pure form of social news, there is no editorial
selection and post-processing; the news selection and ranking is based only on
user interactions and evaluations. Letting users decide which articles to publish
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also implies the question whether regular users, without any profession in jour-
nalism, have the ability to distinguish between satisfactory and unsatisfactory
articles. Therefore, some social news services hire editors that can alter the au-
tomatically calculated ranking of the algorithm in an arbitrary way in order to
ensure a certain quality in the news selection process. However, using editors
potentially leads to a lack of transparency as it is not clear any more what share
of influence in the ranking process users still possess.

6 Conclusion

Based on the empirical analysis of 37 social news services, the study has iden-
tified the main functions and data pools that all services share and integrated
these elements in a common application architecture. The identified model has
revealed that social news services consist of the functions “sourcing”, “commu-
nity” and “ranking algorithm”, the data pools “news pool” and “evaluations”
and the website sections “queue”, “news space” and “recycle bin”. Social news
services provide a selection of user-generated news items, which is then consumed
and evaluated by the social news community. The evaluation process leads to a
ranking of news, which is automatically calculated by an algorithm. Despite a
common architectural foundation, social news providers still have to face some
design decisions, attributable to and having effects on the identified main func-
tions and data pools mentions above. These design decisions give social news
service providers the possibility to differentiate their offering from those of their
competitors. We have presented an application architecture that accounts for
any of these possible deviations and provides a solid basis for further research.
The study at hand shall also help to distinguish social news services from other
related concepts with providing an overview of the essential elements and crite-
ria. We also hope that the findings are beneficial both for social news providers
as well as for traditional online news portals, who can now better evaluate the
ease of integration of the social news concept into their current website.

However, some limitations apply to these findings. We aimed to cover the
most popular services, as it seems impossible to capture every single social news
service. Due to the fast moving environment, the popularity, and even the exis-
tence of some services may change quickly. Moreover, all findings result from an
external user-centric perspective. Having access to the internal processes of the
different services may help to reveal additional insights.

We encourage further research in the field of social news services, primarily
in form of a deeper analysis of aforementioned aspects. A special focus should
then be on understanding and enhancing the social news algorithms as they are
crucial for the news selection process and therefore for social news services as a
whole. Further empirical evidence is necessary to evaluate the success of social
news services on a large scale and to identify which design decisions work best
in praxis. We believe it is further worthwhile to expand the scope of the study
in form of an extended sample of social news services and to control for other
factors, such as cultural or country-related influences.
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With the study at hand we have integrated the main functions and data
pools of social news services as well as the possible design decisions social news
providers have to face in one common framework. With this contribution we
hope to have set a common ground that smoothes the way for further research
on this exciting and possibly groundbreaking new way of news selection.
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