
 

 

Abstract - The Web and its importance is 
steadily growing. However, how much of the web 
data is stored on reliable servers? How much of 
the information on the Web and especially in 
online digital libraries like Wikipedia can be 
trusted? In this paper we propose the process of 
verification for web data and we describe how this 
process is implemented in Austria-Forum. 
Furthermore, we concentrate on general aspects, 
benefits, and potential pitfalls of verified 
knowledge.  
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1. INTRODUCTION 

he Web is growing at an incredible speed! For 
example, the latest statistics say that alone in 

Austria there are dozens of new servers each 
day. But how much of this web data is stored on 
reliable servers (e.g., where it can’t be 
manipulated without a trace, or where the 
information is biased on purpose or due to lack of 
expertise)? How much of this data appears in 
results of search machines? To what extent is 
this data valuable and reliable? We argue that 
only a very small amount of information on the 
Web servers is reliable and quotable. To be 
quotable, a piece of information must be stable 
over time and have a reliable and verifiable 
source. 

This is especially crucial in education because 
we want our children to learn from reliable 
sources and, especially in higher education and 
universities, we expect our scientists to take only 
reliable information into consideration.  

The author is involved in Austria-Forum [2], an 
online platform with a goal to serve as a hub for 
online quotable knowledge as described above. 
Austria-Forum is a kind of online encyclopedia 
and a rapidly growing collection of “Austriaca”, i.e. 
documents that either have to do with Austria (or 
with the region interpreted broadly since Austria 
was much larger before the end of WWI), or have 
to do with Austrians, or express something of  
value for Austrians. However, Austria-Forum is 
not one encyclopedia, but a large set of some 50 
specialized encyclopedias, in addition to a 
general one. Material  is  stored and  presented  
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in the form of text, pictures, video and audio clips, 
and other multimedia elements. 

One major source of information in Austria-
Forum comes from importing information from 
other sources, if, that is, these permit such 
import. In order to realize the import of relevant 
data, Austria-Forum implemented a verification 
process which we describe in detail in this paper.  

2. VERIFICATION AND DEDICATED SERVERS  

As described in [3] verification is a process that 
“proves” that an article is correct in the current 
version. In verification the current version of an 
article is imported into Austria-Forum, gets 
"frozen", and is verified by an expert or 
community of experts or by stating a reliable 
source, like a verified expert or verified print 
media, as “proof” of correctness. Since experts 
will not want to jeopardize their reputation by 
verifying material that is doubtful, only material of 
acceptable quality is imported. In the process of 
importing, experts can add corrections, 
comments, other sources, as well as express 
their doubts about some part of the contribution: 
yet, they never change the contribution as such, 
and all changes are recorded under their name 
clearly distinguishable from the original 
document. After verification, new information can 
be added using a comments field or by adding a 
link to new information on that article, but the 
originally verified article doesn’t change anymore. 
There can be exceptions in the process of 
verification, as, for instance, it does not make any 
sense to verify articles dealing with current topics 
and facts that are likely to change significantly in 
the near future. 

This is not a problem because, in distinction to 
other online encyclopedias, Austria-Forum has its 
own criteria regarding the time concept of the 
articles. Most of the articles deal with topics that 
are time-proof like history, biographies, places, 
natural phenomena ... The half-life of most items 
in Austria-Forum is considerably longer then in 
Wikipedia, and it is exactly these types of articles 
that are especially targeted for verification 
because they describe topics which don’t change 
much over time and which are important for 
general discussions, for awareness and for 
education. A concrete example is the integration 
into school curricula that Austria-Forum is 
involved in at the time of writing of this paper. 
Pupils use the Web to learn how to perform 
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scientific work. The scenarios are multifold, 
especially when we add the usage of tablets in 
classrooms. 

 Austria-Forum is currently supporting a school 
initiative from the Austrian Ministry of Science and 
Research called Sparkling Science Program [5], 
with the goal to teach students aged 11-17 how to 
work in a scientific way. Teaching is an example 
but not the only task where one would profit from 
reliable and quotable knowledge on the Web. We 
believe that we need, in addition to Wikipedia and 
similar Web sites, other specialized dedicated 
servers with emphasis on local history, 
achievements, features of nature, personalities, 
cities and villages, culture, etc. Furthermore, such 
servers should concentrate on items that do not 
become obsolete quickly, and should also 
develop new approaches to searching and 
preservation. Austria-Forum is using some 
information from Wikipedia based on the creative 
common license to enrich Austrian digital 
heritage, and verification of such Wikipedia 
entries is an important part of this project. Other 
sources of openly useable material will also be 
used in the future to enrich existing material. 
There are many other potential sources with data 
from different domains, for example CIA World 
Factbook [4], list of geographical information [12], 
[13], list of recipes [14] among others. Of course, 
in case of different materials that need to be 
verified, there might be a need for different 
algorithms for extracting and verifying information 
as the structure of the source is different. 

Regarding Wikipedia we encounter the issue 
that quite a few of the articles deal with a topic in 
an incomplete manner or only deal with one 
aspect of the topic, and the content of search 
results is not prepared to give the user a fast 
overview of the topic with all the pros, cons, 
trending, experts etc... For example, the German 
Wikipedia article about „Fettembolie“ (Fat 
embolism) see [1] was written by a doctor 
specializing in orthopedics, and the article only 
deals with fat embolism from this viewpoint. 
Omitting other cases of the particularly dangerous 
fat embolisms that can occur in the brain and the 
lung can cause the reader to misunderstand, 
misjudge, or misinterpret some important facts. 
Often articles in Austria-Forum also go deeper, in 
terms of knowledge and information provided, 
than the Wikipedia ones. One of the goals of 
Austria-Forum is to describe a topic from various 
perspectives in order to grasp the full extent of 
the complexity repercussions of a topic. If we take 
climate change as an example, the reader will 
find various articles on that topic in both 
Wikipedia [9] and in Austria-Forum [10]; however, 
what is missing is a sort of verification of the 
results and ranking various search results based 
on their topics; e.g. pro or contra in this case, 

showing trends of the results, related search 
queries etc. in order to give reader all necessary 
information as objective as possible. 

3. APPROACH - HOW DOES VERIFICATION WORK 

As described in the previous chapter, 
verification works by freezing an existing article 
and proving its correctness via another reliable 
source or by an expert.  

3.1 Benefits for verifiers  

Becoming a verifier in Austria-Forum can be 
interesting for several reasons. Let us briefly 
discuss the benefits for persons on one hand and 
for institutions on the other. 

For any person, becoming a verifier is a good 
opportunity to position him- or herself as an 
expert on a topic. For example, if a person is an 
expert in the area of, say, „electricity“, he or she 
could verify articles on that topic. The obvious 
benefit here is that when people read the relevant 
articles they are going to see the person’s name 
at the end of the article and will therefore 
associate the person with the topic at issue. A 
large number of verified articles increase this 
effect. Also, next to the verifier’s name there is 
also a link to his or her CV which any interested 
reader can click on to get an impression of the 
qualification of the verifier.  

An additional benefit for verifiers is the recently 
planned functionality called „topic list” in Austria-
Forum. Topic lists will be semi-automatically 
generated from all verified articles on one topic. 
When a user searches for a certain topic in 
Austria-Forum, the topic list for that topic is 
displayed as a subcategory next to the search 
results. For verifiers this means that their name is 
going to appear in search results for the topics 
they are experts on, e.g., „electricity“. Additionally, 
a related topics list could be displayed, providing 
even more visibility for the verifier. This is 
especially interesting for teachers, professors, 
retirees, idealists and other people who are 
experts on a topic and want to share their 
knowledge and get recognition for being an 
expert.  

As for institutions, verifying content is also a 
good opportunity to position the institution as an 
expert body on a certain topic – for example a 
computer science school that verifies most of the 
articles on computer science will be seen as a 
quality institution as well as an expert body on this 
topic, which will likely boost enrollment and help 
the school secure the necessary funding and 
hence its very future. Of course, the same logic 
may be applied to companies, and Austria-Forum 
is currently in discussion with several of those. 
Some research-related institutions are even 
considering the act of verifying an article as a 



 

form of publication. This is an interesting 
opportunity to increase the number of publications 
which we know is an important criterion for rating 
of such an institution. It is also possible that 
museums and similar institutions might start 
verifying content from their field of expertise – 
e.g., articles about Austrian art, music, etc. 

Upon reading a verified article a user can 
choose to click – here the quality of the article 
and perhaps some useful comments and 
additional information in the verification ribbon will 
play an important role – on the name of the 
institution and could be led to the website of the 
organization. This is exactly what, for instance, a 
University in Kobe [11] has agreed to do. They 
are offering Japanese courses for Austrian 
people, and so they have decided to become a 
verifier for topics dealing with Japan, thereby 
positioning themselves as an expert which in turn 
enables them to have some additional „content 
advertising“, as users are going to see the 
institution’s name on the article and are likely to 
click on the hyperlink leading to its website. 

3.2 Quality control for verification 

A process ensuring an acceptable level of 
quality control is necessary. As already 
mentioned, there is the link to the CV of the 
verifier next to his or her name. This CV has a 
double function – to provide an easy way of 
determining whether the verifier is qualified – the 
user just needs to click on the name of the 
verifier; and, secondly, it acts as a form of social 
protection against users verifying articles they 
don't know anything about, in the process even 
humiliating themselves. If this doesn’t help, there 
is also a control mechanism on the editorial board 
level in Austria-Forum that ensures that articles 
that are falsely verified can get “caught”, in which 
case the verification label is removed. 

In order to become a verifier, a person needs to 
be first registered with the editorial board. 
Additionally, a person who wishes to become a 
verifier needs to go through a selection process 
where his or her credentials, qualifications to 
curate a certain topic, and expertise are verified. 
Upon their registration as a verifier, each verifier 
chooses one or more fields of expertise. 

When designing any verification process there 
are some crucial questions to be considered. For 
example: “How do I choose what subset of the 
verified articles I should control?”; “How do I 
make sure that the articles I choose to control 
constitute a representative subset of all verified 
articles?”; “How do I deal with the ever growing 
number of articles to be verified?”; or “How do I 
make sure a newly added verifier is doing quality 
work?” We propose the implementation of 
random verification of all verified articles on a 
monthly basis, every six months, and annually. In 

addition, the editorial board should verify all 
articles (if possible) verified by a new verifier in 
his or her first month of activity, and then expand 
this process to a random subset of articles for the 
first six months, taking a small number of 
verifications to check on a yearly basis.  

However, the process described above is slow 
and limited in scalability. Despite its high quality 
standards Austria-Forum also aims for scalability 
and fast verification of many articles due to a high 
number of materials to be verified. For boosting 
the scalability we are working on a way to 
automate the verification process in some cases. 
Say if we considering n sites on one topic, 
parsing those sites for features and comparing, 
then if a feature is the same in all sites, that 
feature is likely to be true. A concrete example 
might be verifying CVs of a person - if on e.g. 4 
web sites the date and place of birth of a person 
is the same we may assume that it is fair to say 
that this information has been indeed seriously 
verified. Still there are some aspects/questions 
that need to be considered, for example what is a 
good number of sites and how do we make sure 
that those sites are reliable themselves. This kind 
of verification could be given to an additional 
verifier class – a verifier who is not an expert him- 
or herself but possesses written proof of the 
ability to verify articles. 

 This could be a reference work on a topic, for 
example, and the task could be given to a large 
community of users and could thus simulate a 
sort of crowdsourcing or an Amazon Turk [7] 
platform-like effect. Crowdsourcing is the practice 
of obtaining needed services, ideas, or content by 
soliciting contributions from a large group of 
people, especially from the online community [6]. 
There are various questions to be solved in order 
to build a healthy community: for example, how to 
find and attract experts to become part of the 
community; how to motivate members of the 
community (e.g., recognition in the community, 
vouchers, monthly “top verifier” site; …) 
Additionally, Austria-Forum should consider 
implementing a class hierarchy system for 
verifiers, so we suggest that, in order to keep the 
high quality standards of AF and in the case of 
articles verified by online community and not by 
the experts, a small comment be added next to 
the verification field to indicate that these were 
not verified by a subject matter expert.  

3.3 The process of verification 

At the time of the writing of this paper 
verification is already implemented in Austria-
Forum. In order to verify content, any user who 
has the “verifier” privilege can choose the option 
“page verification” in the menu on the upper right 
part of the article to be verified. Then the 
verification mask is displayed in Figure 1.  



 

 
Figure 1 Verification mask in Austria-Forum 
 
The verifier inputs data together with 

references to a written proof - e.g. quotation of a 
well-known reference work, if applicable, as well 
as a comment. At this moment the article 
becomes “frozen”. Through "freezing" (archiving) 
an article becomes quotable, which is a necessity 
for all institutions that need quotable general 
knowledge. Although articles get “frozen” after 
verification, it is still possible to add additional 
comments. Furthermore, the link to the latest 
version of the article (that is maybe not verified 
yet) is kept up to date.  

In our experiment this was done with German 
Wikipedia because of the relevance of the 
content and the easy import, thanks to the 
“Creative Common License”. However, “freezing” 
contributions does not mean that most 
information is obsolete, but rather that topical 
versions are always available without any of the 
older versions being destroyed. When doing the 
regular update of Wikipedia entries, new versions 
of articles are merged into Austria Wiki but the 
verified articles are not going to be changed. 

Once an article is verified, a yellow ribbon can 
be seen below it under the part “Zertifizierung”, as 
displayed in the image below. Any verifier can 
comment on the article. Other relevant 
information like date, “frozen” quotation link and 
the name of the verifier are also included. As for 
links, there remains a link to the current (but then 
maybe not yet verified) contribution and regular 
updates are performed, but without changing the 
frozen posts.  

 

 
Figure 2 Verifier ribbon in the article about the  

Theory of Relativity 
 

Users reading the article can check whether 
the person ("verifier") is appropriately qualified to 
verify the present contribution by clicking on the 
link to a short biography and qualifications of the 
verifier.  

Despite the "freeze" of the verified contribution, 
additional comments from the community are 
possible and encouraged. The comments are 
visible at the end of the article and in front of the 
verification ribbon. In fact, verification could even 
be used to bring in different points of view on 
existing articles. 

Once an article has been verified it is currently 
not possible for this article to get verified again by 
another verifier. Currently, the only quality criteria 
is that the article is verified – there is no rating or 
hierarchy of the articles based on the number of 
verifiers that have verified them. The notion of 
having more than one verifier only makes sense 
in case of the so-called “partial verification”. This 
kind of verification can happen if the article is a 
longer one and if it deals with various topics. This 
means that one verifier, who is for example 
certified for history, will verify one part, while the 
verifier who is certified for geography will verify 
another part of the same article. Or another 
verifier could look at the article but not be able to 
verify the origin or logic of a formula. He or she 
could then say “…this article is OK, but I could not 
verify the formula xy”. 

3.4 Comments field 

As seen in Figure 1, in the current version the 
information in the comments field is not 
structured. While this enables the verifier to write 
and copy-paste all the information he or she 
wants (including the uploading of pictures or clips 
and links to other pages) it also makes it more 
complicated to extract the information 
automatically. Therefore, we propose to expand 
the verification mask to implement additional 
fields and unified separators, e.g. semicolons, 
between the values with the goal to do 
information retrieval on the comments field. The 
comments field is situated in the verification 
ribbon below any article in Austria-Forum.  

 

O fully verified O partially verified 

Verifier: <name>(;<name2> in case of 
partial verification) 

Timestamp: <01/01/2014/12:00:00> 

Source:  <source1>; <source2> 

Comment: <some comment> 

Topic: <topic1>; <topic2>; ... 

Keywords: <keyword1>; <keyword2>; .. 

Additional comments 
and arguments 

<some argument> 

Table 1 Comments field to be displayed below 
an article in Austria-Forum 



 

Only approved users can verify and change the 
information on verification in the comments field; 
however, any registered Austria-Forum user can 
use the last part of the comment field to share his 
or her opinion and knowledge on the topic. As 
noted in the previous chapter, an additional 
benefit of the verification is that it will bring in 
different points of view into existing articles, 
resulting in a higher degree of knowledge about a 
topic as well as a healthy discussion base on the 
same. 

The comments field can also be used to 
implement the functionality whereby more than 
one person verifies the article. In case of partial 
verification, the verifier crosses the matching box, 
writes his or her name, and a comment on which 
part of the content in question was verified.  

3.5 Information Retrieval from Verification 

By making the information in the comment field 
machine readable and searchable, it is possible 
to use it for data mining and manipulation. For 
example, all verified data on a topic can be 
clustered for displaying a topic list related to the 
search query in the search results. Additionally, 
this data can be used for generating lists like, e.g. 
„newly verified articles” or „these articles were 
marked as highly recommended by our editorial 
board“...In addition the so-called “topic lists” can 
be generated from the titles and verification 
ribbons of the articles. Those lists should be 
automatically created by parsing the verified 
contributions and extracting metadata like 
authors, verifiers, topics and others. Topic lists 
like [10] can be used as a form of knowledge 
clusters and for consolidating information on a 
given topic. Some of the benefits of topic lists are 
that they can help identify experts on a topic, find 
out which topics are currently popular, associate 
persons and institutions to topics, or find out what 
the new articles for a given topic are. Last but not 
least, users should be able to set a recurring 
search alert on a topic or person/institution and 
get the results via e-mail on a regular basis.  

In order to deal with the big volume and 
number of articles, topics and verifiers, the 
metadata can be used for administration 
purposes, by means of creating sites in a similar 
way that Wikipedia uses them [8], e.g. “last 
changes”, “topics to be verified”, „verified sites to 
be improved“. 

4. CONCLUSION AND FUTURE WORK 

As we stated at the beginning of this paper, we 
need verified knowledge rather than information 
of unknown quality. In this paper we have 
described the process of verification as it is done 
in Austria-Forum as well as some general 
aspects, benefits and potential pitfalls of verified 

knowledge. Verified information is needed to 
make sure that the information we are getting is 
“correct” and as objective as possible, and can 
thus serve as a basis for well-founded decisions 
on all levels in everyday life. We will continue to 
improve and expand the verification process and 
expand the number of sources imported and 
verified.  
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