A method for building a scalable centralized ontology
An idea

Dariusz Dacko
January 26, 2008
www.consensualknowledge.net

Abstract
In this document an idea for building a centraliaed scalable ontology will be presented. In cattra
to ontologies built by small teams of experts, fhresented ontology will be built by whole
community. Scalability will be achieved by treatiallj the elements of the ontology homogenously as
pieces of information. Information correctness Wil evaluated by reaching consensus as a result of
constructive and structured discussion. This amtroes consistent with the idea of collective
intelligence that emerges in the scientific comrunirhe proposed ontology will be coherent,
complete, credible and easy to use, contrary tetafssmall ontologies proposed for the Semantic
Web. Any information can be stored in the ontologgt only this stored in currently existing
ontologies. Thus, the proposed ontology shouldrbatéd as an integrated system for knowledge
acquisition, creation, storage and delivery, ndy @s a knowledge organization system. Therefore,
the proposed ontology can be considered as a tiraettaersion of the Semantic Web. It will have all
the features of the Semantic Web and more anerhsehat it could be easily implemented, contrary
to the traditional approach to the Semantic Welanks to the form of stored knowledge it can be
used both by people and computers contributing i development of society and artificial
intelligence. This document should be treated @slan idea and not as a scholarly paper, because it
should be reviewed by professionals who have coemgetin professional ontology building and
logic.

Keywords: building a centralized scalable ontology, commyuditiven ontology building,
collective intelligence ontology

Description of the method

Building a big centralized ontology is not currgnplanned, because if the size of a
central ontology increases, the control over itdmees more and more difficult [1, 3]. Apart of
it while building a central ontology it is difficuto reach a consensus among all interested
people [2]. Therefore, in the Semantic Web, it lanped to use many ontologies built
separately. But decentralized approach has ondwdiatage, because concepts from different
ontologies do not have to be coherent. A way ofgishany noncoherent ontologies in the
Semantic Web is not currently known [1, 3]. In ttegt a method for building a centralized
and scalable to large size ontology will be present

The idea is to build an ontology, not by knowle@gmgineers or any other small group
of people, but by whole community as it is in Wiga. In ontology, in contrast to
Wikipedia, knowledge is stored in fine-grained for®. not as articles but as concepts and
relations between them. Keeping Wikipedia articlegood quality is difficult. But it seems
that it is possible to build an ontology editor,iglhcan ensure that Internet users using it will
add to an ontology only correct relations and tvélydefine concepts correctly i.e. they will
add only true information. The editor, due to ieatires, will enable to reach consensus
among all users adding information. Thus the cériv@r ontology will be passed from a

! After writing this text it turned out that myOntmly project also tries to build such an ontology.



central institution to Internet users. Due to pt#ly huge number of users, the editor will
enable building very large ontology in a short timEhe ontology will not have the
disadvantages of a distributed approach. The ogyotmuld contain all concepts used by
humankind and huge amounts of information abousehmncepts. The rest of the text will
present features of the editor which will ensueeghlf-control of the users as well as reaching
consensus among them.

The possibility of discussion is used to reachsemsus. This method of solution is
used because of belief that if a big group of pedmve the possibility of a long enough
discussion about some statement, they can readegsus after some time (shorter or longer
if statement is not obvious) about this, whether shatement is true or false or that it is not
possible to logically conclude the correctnesshef $entence on the basis of the knowledge
they have. In the latter case we can determin@rbieability of the correctness on the basis of
the votes of each person. Such a situation canbberged in the scientific community. In
science there is a consensus about most of sesteac# is possible to say if they are correct
or false. Consensus is a result of debates in tHdiecommunities. The correctness of some
sentences is not known because there is a lackroé gremises. But in these cases most
scientists agree with this situation i.e. thasinot possible to determine correctness. In such
cases some scientists opt for true and some ogalge. We can derive from this statistical
conclusion that it is not known whether a sentescgue but 70% of scientists say that it
probably is. The probability of correctness canchiulated on the basis of the prestige of
each scientist i.e. statements of scientists witigher prestige (in some domain) will have a
higher weight.

In contrast to science, in everyday life discussrarely takes place, so reaching
consensus is difficult. If one does not discus$ivails opponent one cannot convince him to
his point of view. The ontology editor should charilgis.

The example of the scientific society shows tleaiching consensus is possible. The
ontology editor should make this process easieerdlis no central institution controlling
scholarly publications to ensure the developmerknaiwledge. The scientific community is
able to come to correct conclusions. Similarly,tcmmanagement of ontology is not required
to ensure its high quality — the community shoubditool itself as the scientific community
does. It seems that to obtain this, only a fewswescribed below should be obeyed in the
ontology editor.

Fine-graining in ontology causes that discussiooua the statements it contains will
be easier. The ontology editor will be used initradal way i.e. as other ontology editors in
case when only one person will use it. Editing togy by more people will be a natural
extension of edition by only one person. At theibeigpg, a person who wants to add
information to the ontology should add the concepttuded in the statement being added.
Let us assume that someone wants to add inform#teinthe concept/object “Bill Clinton”
was president of (some) state in 1992-2000. To tadd information one should check if
following concepts are defined in the ontology: IfElinton”, “president of a state”, “years
1992-2000". If one of these concepts is not pregesitould be added and defined by relations
and features uniquely identifying it on the basis ather concepts. Alternatively the
definitions can be asserted in a natural languagehey must uniquely identify the concept.
When all the concepts of the statement are praésehé ontology one can add information by
joining “Bill Clinton” concept (subject) by relatin“is” with “president of a state” concept
(object) and “1992-2000 years” concept (adverbild).the same way one can add other
information. Alternatively, information can be aded in more natural language by
connecting object “Bill Clinton” and “president af state” by relation “is” with following
description in a natural language: “[was] in 199B@", however this should not be done for



such simple cases. Let us assume that the defigitd these three concepts and information
connecting them were added by a user registerddUnitidentifier.

Other users can use the content of the ontologynee, for example they can read it.
The content of the ontology was also read by us2r User U2 noticed that not all
information was correct. The definition of objed@ilt Clinton” as a person is correct but in
U2’s opinion, Clinton was president of a state onlyhe years 1993-2000. It means that in
U2’s opinion the aforementioned relation is notreot, because it states that Clinton was
president also in 1992. U2 does not agree witboithe adds his evaluation of correctness of
the relation i.e. he evaluates it as false. It lsarthought that other users can also add their
evaluations thus they will vote on the correctnesghe information. After casting of some
votes we will know more or less if the informati@nconsidered by people to be true or false.
We will probably come to some interesting resuist the editor should work in a different
way because of its philosophy. In the case of &mihce of opinion between two users they
should discuss it. The user who does not agree imfidhmation existing in the ontology and
marking it in the system has to give a convincinguanent. User U1, i.e. user that added the
information which was absent, can also give afjaation/argument for the information he
added, but it is not required. A reliable sourceirdbrmation can be an example of the
argument. By a reliable source of information | measource that is not questionable. For
example Wikipedia is not a reliable source of infatiorf because its content can be falsified
without any problem (but as a last resort it ceso &le used). Examples of credible sources of
information are: articles, books, other scholanlcations, documents, official home pages
of people under consideration etc. For example Useican add following sentence as an
argument: “Information is false because Clinton wed the president in 1992. Source:
biography on Bill Clinton’s official website. Reasag: In the biography it is only written that
Clinton was sworn into office in 1993. From assumptbout completeness of the biography
I conclude that Clinton was not the president i®29 If U1 adds arguments for added
information, U2 would have to add an opinion abiteise arguments as well, i.e. show that
they are false or they do not necessarily inditla#é information added by U1l is true. So if
information added is not obvious it is worth to aaidjuments confirming it. User Ul is
obliged to add an opinion about user U2’'s argumentBin a certain fixed time (not too
long). U1 can be notified about this for exampleSMS or by e-mail. U1 can agree with U2’s
arguments and change the evaluation of the inserteanation to false. Ul can also disagree
with U2’s arguments. Arguments should rather betemi(and they rather will be) in the same
way as all other information. So U2’s argumentsusthaather be written as two pieces of
information:
1) Information “Bill Clinton was not a president k992" that will be an argument against
U1’s original information.
2) Information “The biography on Bill Clinton’s afial website does not contain information
that Clinton was president in 1992”, this will be argument for the above-mentioned
information with additional comment about rule ohclusion: “on the basis of completeness
of biography”.
Such list of pieces of information can be namedeaneral as a debate/argumentation tree. It is
named as a tree because one piece of informationhase more than one argument. In
argumentation, information should be logically prdvto be true or false. Fine graining of
information makes debating easier for statemerifeult to prove. For such statements we
can add arguments for and against original infoilonatEvery argument will be a piece of
information whose correctness should also be prawezhse it is not obvious. So for every
new piece of information a new tree of argumentatan be built. It can be imagined that
argumentation trees can be very large for statesrdifiicult to prove.

2 Citizendium is a project aiming at the creatioraa€liable Internet encyclopedia.



To defend his original statement, U1 should priasty of one of information in U2’s
argumentation tree or he should prove falsity ofsl2asoning. Thus arguments used, as well
as reasoning used, should be difficult to call ep@stion. For example U1 can say that in his
opinion the information: “Bill Clinton was not agsident in 1992” is false because in The
Times in 1992 there was an article describing Ghnas the new president of the USA.
Furthermore Ul says that concluding informatiorfriajn information 2) is not correct. Ul
adds to the ontology information about the artiol@he Times, votes against correctness of
information 1) and sets the aforementioned inforome&s an argument against information 1).
Apart of it he votes against correctness of reagpmformation 1) from information 2). He
can also add source of original information he adatehe beginning.

In this case U2 cannot give any other argumenasnagU1l’s arguments and he must
accept them. Thus he should delete entry from tii@l@gy that describes information 2) as an
argument for information 1) and mark informationak)false. Thanks to discussion, the users
have reached consensus. Other users will additifermation and finally they will discover
the truth.

It could seem that argumentation trees are a nagessil but in my opinion they are
not. Trees themselves can be a very interestingsaf information especially in the case of
unobvious statements.

Users of the editor will be evaluated on the basikie number of correct and incorrect
pieces of information they have added to the ogil&tatements finally evaluated as false
will decrease the user’s credibility, and stateradmtally evaluated as true will increase the
credibility (but by a smaller value than false staénts). If a user is obliged to complete
arguments for information he previously added, lidoes not complete them within certain
time, his evaluation will be decreased too. Usegistered in the system will be permanently
associated with physical person. Therefore peojplleawoid adding false information to the
system. Association will be used only for admirastre purposes. It will not be visible to
other users.

Statement credibility will be also evaluated on Haesis of credibility of users voting
for its correctness. Votes against statement cimess will decrease the statement credibility,
especially if users voting in this way will be ciigle (in some domain). During a debate about
information, i.e. when votes for and against exiggrmation credibility is quite low since the
system should base on consensus of all credibles se their large majority). It is also
possible to use two measures of information crétyibia probability of information
correctness and a credibility of evaluation of frigbability.

After some time, the correctness of any informatstiould be evaluated. Of course
discussion about some statements can take longer.

It is worth noticing that the system could havetapens of millions users. Adding of
information will be easy because of its fine-graiferm. Because of this, building of the
ontology can be very fast. The ontology can staeamly concepts but also their instances.
For example one can add to the ontology objectesgmting himself and define it by
describing himself uniquely. Next he can add infation about himself for example that he
graduated at Cambridge University as lawyer. Smbrination can be available for every
user or only to specified groups, for example tersideing hyponyms of “lawyer” concept.
Thus his prospective employer can find informatout him including his CV.

Another example of fine-grained class is the “No&@21” concept being a hyponym
of cellular phone. In this case we do not even hevadd a definition of this concept, because
it is uniquely defined by its name, i.e. its name@inambiguous. Next we can add information
about this concept, for example that it is a hyporof “modem” concept (i.e. the phone can
be used to a connect computer to the Internetyadees of “GPRS data transfer support” and
“EDGE data transfer support” properties to “truetaset “EDGE class” property to 6 (EDGE



is faster than GPRS and class is related to tresssom speed). All these properties are
inherited from “cellular phone” concept (and werefided in “cellular station” concept).
Defining (adding) a property for a concept can bensas adding information that a concept
has this property. This information can be tredilezl other regular information, so others can
disagree with it. Information about concepts anstances can be used in auction services
such as eBay. Thanks to the ontology it will notreguired to describe all the features of a
cellular phone we want to sell. It will be enoughchoose the phone model in the ontology
and give only the features of phone instance we. @lianks to this, buyer will be able to see
complete and credible information about all produect all auctions. Thus both selling and
buying products will be simplified. The instancetloé phone that we want to sell can be also
added to the ontology. This will simplify sellinggdause seller will automatically see all the
features that he can fill, for example: conditioew, good, poor), year of purchase etc. As we
can see using the ontology could be very beneficial

If there is information about particular phone mlede the ontology we will be able to
find out for example which “receiving cellular stats” both support EDGE data transfer and
are modems. They could be cellular phones, smangshor dedicated modems. Dependence
finding algorithm, on the basis of prices of degit®ing currently sold, can make us aware of
the fact that if we search for a device to use &S& modem then we should buy a cellular
phone with EDGE support and not a dedicated modmsnause the latter is much more
expensive. Phone models that are Pareto optintauiticriteria decision support process can
be presented to buyers. All the features essdntialiyers will be taken into consideration, for
example: phone price, transmission speed etc. \{thgsswritten in vague manner but it seems
that it would be easy to implement it).

It is also possible to add statements and featfrell-known people to the ontology,
for example politicians. Thanks to this politicallétes would be more constructive.

If a user is unsure of the information that he sathé@ can set the probability of
information correctness to a value lower than 100%.

User reading content of the ontology can decidethdr to see all information or only
that with high credibility.

To sum up: presented method solves two problentiidding a centralized ontology.
Problem with control of ontology building can bdveal by passing control to community.
Consensus between all users can be reached byraegumt of logical and structured
discussion. A centralized ontology will have adweaygis described in [1] and [3]. Moreover,
due to the number of users, it seems that the @yyatize could grow very fast — even one
hundred thousand to a few million concepts per @agiuding instances of concepts). The
system would enable a more efficient exchange foirmation among people, and searching
for information would obviously be much more eféint. The proposed ontology will have not
only the basic features of the Semantic Web buttiaddlly its content would be credible.
Because of homogeneity, the use of the ontologgdmple as well the use of it for reasoning
and analyses will be simplified. Using the ontologyl be so simple and intuitive that
everybody could use it. The ontology can gobble mgny currently existing services
including auction sites, FOAF sites etc.

A few elements remain unclear. What should be dios@meone adds a concept to the
ontology but defines it incorrectly? Defining a cept means to describe its features and/or
relations with other concepts, and adding this ephdo the ontology can be treated as
information “this object exists”. If definition defes an empty concept, i.e. concept does not
exist, then the information about existence ofdbiecept is false and after reaching consensus
the concept can be deleted. This is one of solstianthis case. However, if the concept
defined by definition really exists, but the defion defines concept different than this
pointed by its name, then information about its aamfalse. Such a name should be deleted



after reaching consensus and new name should e a@dncept can have more than one
name in one language. Names in languages other English can also be given. After
reaching consensus any other concept can be deletezkample because it is useless in the
ontology.

Definition i.e. set of relations and propertiesr d#& seen also as information saying
that the concept can be uniquely defined by this Heere can be more than one definition.
Each of them can be treated as regular informadimh anybody can agree or disagree with
them. One of the definitions should be marked ais mhefinition.

It seems that all elements of an ontology i.e.cepits, definitions, names of concepts,
properties and relations can be homogeneouslyettdatthe described way as information.
The main rule is to determine correctness of in&tram through debate.

Collective intelligence

Presented method of ontology building is an atteatptomputer implementation of
so-called collective intelligence (of people). Tdomncept will be described below.

Collective intelligence [4] is a form of intelligee that emerges from a collaboration
of many individuals, most often as a result of emssis-based decision making. It can
resemble swarm intelligence but | think that théelarather applies to less intelligent animals.
Collective intelligence emerges, for example, ampegple and leads to development of
knowledge of all civilization. An example of colteec intelligence is decision-making
process in the scientific community. It is hardd&scribe collective intelligence among people
because it emerges as a result of verbal commuomcand it is stored inside particular
people’s minds. There are attempts at reading ldatve intelligence from human activity in
the Internet. Two most famous attempts are:

» PageRank — Goggle created commonly known methoavialty reading of collective
knowledge about the quality of individual web pagBse information read concerns
only popularity of pages. Voting and not consensussed to determine it.

* Web 3.0 — Collective intelligence will emerge in B8.0, but | think that it can be
possible only due to artificial intelligence notrhan intelligence.

In the scientific community, consensus is used ktaia collective intelligence,
however the rest of the people rarely use it, besahey most often do not discuss in
exhaustive and constructive way. The proposed rdetbfoontology building can be an
attempt at implementation of people’s collectivieligence in a form of an ontology. As was
shown, the proposed method uses intensively twomaih collective intelligence features:
cooperation of many people and consensus-basesiateanaking. In my opinion and also in
the opinion presented in [5], ontologies built byolwledge engineers, not by society, will be
too small to apply them in real world. On the othand merging many small ontologies is
difficult and nobody knows how to do this [1, 3]hds, it seems that community-driven
ontology building is currently the only solution.

If the presented method is correct it:

» will cause expanding methods of collective intahge from the scientific community
to all humanity and could cause an evolutionarygumcivilization development,

» will cause arise of an explicit computer represegoaof collective intelligence which
exists now among people. Thanks to this, computeis have access to vast
knowledge. Maybe it would be enough to apply lotpc this data for artificial
intelligence arise.

« will have all the advantages of common intelligenieeluding that which follows
from consensus,

» will be a combination of common intelligence ide#hwan ontology.



myOntology

One or two years ago so-called myOntology projeas wtarted [5, 6]. Community-
driven ontology building is also a goal of this ja. But if | am right, in myOntology,
consensus can be difficult to reach, because sngdioject one can discuss only by plain text
and not in a structured way as was described ® t#xt. In myOntology, only classes,
properties and relations will be stored so it wik be a store of any information. The method
described in this text enables to store informabecause its credibility can be determined
during structured discussion. In the described @ggr everything is treated as information.
Credibility of information is determined from crédity of users and vice versa. Because the
ontology created in described way can contain afigrination, it can be considered as a
centralized version of the Semantic Web, while myg@mgy will be only an ontology. Using
myOntology as any other ontology to build the SeimcaWeb will cause problems with
credibility of information stored on web pages.ol mbt know if it would be possible to add to
myOntology such fine-grained instances of conceptémy instance of Nokia 6021". | also
do not know if, in myOntology, users will be assded with real physical people.

It is obvious that there should be only one cérdrdology. So in my opinion, the
proper ontology should be chosen before makingatlable to the community. Otherwise the
community can be discouraged from inserting bibiarf pieces of information next time.

Applications

The proposed ontology can have many applicatiodsraplications. Some of them are:

* Semantic Web

- The creation of a centralized version of the Sermaieb which will be additionally
credible and complete. Credibility means that arfgrmation stored in the ontology
will be true. This feature is not necessarily asged with the Semantic Web.
Completeness means that any information storeti@rontology will be complete in
the sense that we do not have to search for othecas of information to find out
about other views. The ontology will also be nodurdant i.e. there will not be two
the same statements.

- The proposed ontology can also be used as an ggttdodescribe web pages in the
process of creation of the Semantic Web, if onetsvemstore information on his web
page and not in a central repository.

* Implications for people

- New kind of information medium.

- Improvement of information exchange among people.

- Development of people’s awareness, thanks to ingatoaccess to information.
Development of people’s awareness could solve hogaunt of problems.

- The ontology will allow access to knowledge abondividual people and thus,
because of semantic searching possibilities, itdeamease the level of social isolation.

- Sometimes one well matched piece of information reatically change the way man
thinks. The described ontology may also be a gaadce of this kind of knowledge.
Due to credibility, completeness, unigueness aisgt saarching, it can be treated as a
very good source of knowledge on every questiomaves.

* Implications for society

- The system will be a platform for matter-of-facsclission and debates.

- The system will cause people to be more aware efituations of other people, for
example the poor.

- The system will prevent people from lying and cption because it can easily come
to light in a centralized, credible and non-redumdsstem.



Discussion and awareness can prevent conflicteriem and wars.

The system can leverage differences between contiesjnfor example financial
differences, thanks to an improvement of people/araness.

A return to the idea of direct exchange of knowkethgtween people. Some time ago
people exchanged knowledge by direct verbal comeation. Now much information
is exchanged by mass media which are susceptiliatopulation.

Implications for economy

Opposition to disinformation resulting from the esll of capitalism which can be
observed for example in advertising. This can beiesed thanks to semantics, for
example by evaluation of each product by communifgresented way. The company
goal will be the satisfaction of all customers aad only profits as it is currently.
People will have possibility to simply choose th®ducts best for them thanks to
knowledge stored in the ontology, as well as iigelit multicriteria decision support
systems using the above-mentioned knowledge. Letuppose that a customer has
filled in his profile information required for thessystems, such as: geographical
localization (for example address), wealth, desinpof owned computer(s). In such
case, buying a product, for example a GSM modempeaas simple as accepting the
proposition of buying instance of “Nokia 6021” eg#ir phone from a particular seller
on eBay or in some store depending on the cogp@fadion etc.

If the buyer is poor then “Nokia 6021 will probgbbe proposed. Otherwise “Nokia
6230[i]” would be proposed because it has th& diass of EDGE which means that it
is faster. The speed of the Internet connectiorr ®&2GE depends on the distance
from the base station. Thus if it is known thatger location the signal could be bad,
then for each phone it will be mentioned that asadransfer speed will probably be 2
times less than the theoretical. In such a cagesybtem could automatically propose
“Nokia 6230[i] if the user wants to connect to théernet with speed not slower than
20 kB/s (160 kb/s)”.

A particular phone “Nokia 6021” can be chosen depan on wide range of
information. For example in our location the EDGHgnal of one of the GSM
operators is stronger, so the cellular phone bosgbuld have a SIM lock of this
operator or have no SIM lock. In the second ca#lalae phone is more valuable, for
example, by $10 if its unlocking is not free.

| did not describe exactly the way that intelligemulticriteria decision support
systems could work, but it can be imagined thay thél think in the same way as
experts solve problems. Such systems should tlugicdlly and use any important
information to optimize the satisfaction of a persBecision support systems can be
more or less intelligent. But it is obvious thaeevthe simplest system will be more
powerful than systems now existing. Most intelligepstems can even be much more
useful than decisions of experts, because theyhalle much more information to
base on.

Possibility of geolocalisation of the best shopsselto us that have a profile being a
close hyponym or hypernym of the profile we aresiested in. For example we can
connect to the system by a cellular phone with GR& ask for a cheap drugstore
close to us. Thanks to the proposed ontology, websiable to go to a really cheap
drugstore in opinion of many people, and not otilgap in the opinion of one or two
people (maybe being owners of this drugstore).

Currently information about a particular shop igeaofdistributed across many websites
to increase the chance of being read by potentistomers. But what if one store is
closed or its information has changed? Nobody uyptlate dozens of entries. Updating
of information about one’s shop will be easy inemtcalized ontology. One would



have to update only one number if he has changesihg time and everybody will see
the updated information. Let us suppose it is Satyi8 p.m. and we want to find a
close and cheap drugstore. We can do it becauseentralized ontology there are up-
to-date opening hours.

Implications for science

A tool for scientists improving the exchange of whedge and ideas.

A database which can be used in all kind of seroamtalysis.

The proposed ontology will be a good tool for exwjiag ideas and thoughts.
Currently, thoughts published on the Internet areaccessible to all interested people
because they are hard to find. The proposed ontatogld change this. For example
we can add to the ontology the currently discussled by adding an instance of
“ontology” concept with “scalable” property set twe and “status” property set to
“idea”. There will be only two instances with thga®perties: currently discussed and
myOntology. So we will know that only these twoadaevere proposed until now.
Implications for computer science

The possibility of building intelligent multicritex decision support systems.

The proposed ontology can be considered as a kdgeledatabase because
information stored there would be correct, compbatd everybody would have very
fast access to any information that they are seaycfor (thanks to completeness,
uniqueness and organization of knowledge).

The ontology can be used as platform for developgrokartificial intelligence. Maybe

it will be easier to build Al if we have a structar human knowledge base. If people
are able to use the ontology as a source of kn@egl¢ilen maybe computers will also
be able to do the same.

Additional information (unsorted)

| think that it is also worth mentioning how infoation about instances of concepts is
currently published on the Internet. Now there gy possibilities to publish it but
published information is difficult to find. For emgle one can publish information on
Usenet, a second user will publish it on a forurd anthird — on another forum. If
other users think that one of these pieces of in&tion is false they can reply to the
original message but nobody will correct the ordjimformation! So somebody who
wants to find an answer to his question must jirsdarch all different media. Next he
must filter inadequate search results. Next he maei through whole threads, also
containing messages with false information. Whante he will often find threads
consisting of only one message which will be theeauestion as he has — without
any answer! In my opinion it would be much easialliinformation is in one place
and false information will be corrected to truewitl cause that people will be more
willing to publish on the Internet the informatiahat they have. For example
somebody wants to add information about a particedag. What can he do now? He
must find an appropriate forum? Write it on his lowebsite? In the described editor
it will be easy. One would only have to find theper object describing the song and
then add any information, if this information isr@ntly absent. What must a person
who wants to read this information do? He only nfirst the proper object and read
this information.

If not all users agree with some information itlviié possible to calculate statistics.
For example it will be possible to calculate whatgentage of Nokia 6021 phones is
defective from the “was broken” property of all N@l6021 instances. The credibility
of each user can be used in the calculation.



Thanks to notification by SMS about new argumentirdormation added to a
hyponym of a subscribed concept anyone can readnformation immediately. If the
newly added information is a question (for examiplean be information with an
unspecified probability of correctness) then witlairfew minutes an answer to this
guestion should be added to the ontology i.e. tlwbability of correctness of this
information should be determined by some peopleth@aks to the system, the user
will have possibility to obtain an answer from expewithin a few minutes. Within
one hour the answer should be exhaustive. It séeamslistributed Semantic Web will
not have this possibility because computationalyauld be too expensive.

Because of the discussion structure it will beerasi discuss difficult statements.

If information with credibility less than 100% ised as an argument for another
information then credibility of the latter is alkss than 100%.

Information is stored in a fine-grained form tooall easy determination of its
correctness also by other users. If informatiostased as article (as it is in Wikipedia)
it would be more difficult to reach consensus itedaining its correctness.

Thanks to fine-graining of stored knowledge andpdstial formalization it seems that
it would be possible to build a natural languageriiace to the ontology. For example
after sending a question by SMS we could obtaiarewer in the same way.

Creation of the proposed ontology will cause sdparaof information layer from
information presentation layer. Currently almodt @mmonly used information is
stored as longer texts, for example in articlegkiscand web pages. In the proposed
ontology, information will be stored as indivisibpgeces of information. This will
make knowledge management and access easier. atfomzan be presented in a raw
way or for example by construction of a sentenca matural language as a response
for a question. Apart from that, in the future iyrnbe possible to generate longer texts
from information in the ontology.

Users can connect concepts by any relations trattrae. Thus in the ontology,
superfluous relations that follow from the transtyi of other relations can exist. For
example, at the beginning, somebody added infoonatiating that “Pluto” concept is
a hyponym of “Astronomical object” concept. Theroter user, after adding “Planet”
concept to the ontology, added information thatatet” is a hyponym of
“Astronomical object” and a hypernym of “Pluto” ampt. Thus the first relation
became superfluous, but there is no reason toedié|esince it is still true. But because
it is superfluous, it will decrease the clarity thle semantic network so it can be
omitted during displaying concepts. But after inted out that Pluto is not a planet the
hypernymy connecting “Pluto” with “Planet” conceptis deleted. Now the original
relation between “Astronomical object” and “Plutgtiould be displayed, because it is
not superfluous.

Set of “Animal”, “Mammal” and “Cat” concepts and pgrnymies joining them is
another analogous example. This example can beergess to younger children
without displaying “Mammal” concept, because theyrbt know it. So in this case
only the superfluous relation connecting “Animalithv “Cat” will be displayed,
because “Mammal” concept does not exist for infdromarecipients. Similarly Latin
and popular names of drugs can be presented tordppharmacists and chemists, but
for other people only popular names would be priesemhese examples illustrate the
separation of information layer from informatiorepentation layer very well. Every
concept can have a property describing on whatl leieducation people become
familiarized with it. For example for “Mammal” coept the property can be set t8 4
year of primary school. The decision as to whetharser is familiar with a given
concept can be taken on the basis of his or heemueducation.
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» Information is stored in a formalized form to allés automatic processing including
semantic search. The information that “Bill Clintaras president of (some) state in
1992-2000” should be connected with all conceptgeapng in this information.
Thanks to this, we are able to find this informatighile reading the content of one of
concepts (or its hyponyms). For every concept appgan information its role should
be given. For example the “years 1992-2000” congégpised as a chronological
adverbial and it limits range of the relation togi@en time. Such a form enables
automatic reasoning and semantic searching, assegdpo storing the adverbial in text
form i.e. “was in 1992-2000".

* As everybody knows, Wikipedia is not fully reliablen Citizendium project, it is
proposed to obtain reliability thanks to expertsparvision. Such a solution is not
required in the proposed ontology, because addifsg finformation to the ontology
cannot worsen its quality significantly, in contrés an Internet encyclopaedia. It can
even be said that every performed action, alsongdtiilse information, leads to an
increase in information amount and quality. Falfermation will be most probably
quickly corrected (because correcting is very ea€grrected information and more
correct evaluation of user credibility (i.e. theeushat inserted false information will
be less credible) will be the only durable resultsanks to more correct evaluation of
user’s credibility we will be able to evaluate maarectly credibility of information
that he contributed to.

* Thanks to the reliability of the ontology, manyesdists will use it more willingly than
Wikipedia.

* It is also possible to add to the ontology infonmatthat is not in fine-grained form.
For example photos, audios and videos can be adtheg.can be treated for example
as information that they represent given concept.

e It can be said that Google returns results on thsisbof word similarity and
information popularity. The presented ontology wiéturn information about
hyponyms of exactly these concepts that we areingolor. What is more, the result
will be sorted from the best hyponyms accordindettures important to us and not
from the most popular ones.

e Thanks to the ontology it would be possible to fyathmediately anyone interested in
newly added information. For example if one wamtsbtly the 8 edition of book
“Core Java 2", he can set a trigger on the “publiHield of this book concept. If the
field changes its value to “true”, then the usell W& notified about this. It is also
possible to subscribe to new important informatolded to one of the hyponyms of
some concept.

Origin of the idea

Below | will describe the reasons for the presentiea. If it turns out that the idea is
not correct then maybe they will help to transform

The need of access to knowledge is currently macemore evident, so a very big
database of knowledge will be useful for peoplee @hatabase should store not only ontology,
but also other information.

| was wondering how consensus about content odidgi@ase can be reached. | cannot
imagine how it can be done without artificial itiggnce in a distributed Semantic Web
consisting of many ontologies. | also cannot imadimat editing of one article in Wikipedia
by a million people would be possible. Everybodyuldowant to change something, for
example to add something. Such a solution is hasdiyable. Scalability can be achieved if
we divide information into very small indivisiblegs. Thanks to this, there will be no need to
change information because it will be so small thétturns out to be false it can be simply
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deleted (or marked as false). Evaluation of infdrama correctness can be done by any
number of people, also by millions or even billioois people! Additionally we can force
people to reach consensus about the correctn@soohation by requirement of discussion if
they do not agree with each other. Large amountsnfarmation have specified and
unquestioned correctness, we must only discover tthth. For example New York
undoubtedly lies in the USA. | think that most offgeople cannot achieve consensus because
they do not discuss. This can be observed at @ueny

Information in such a system would be organized fame-grained so that access to it
would be very fast! What is more, it will be correand complete so we can treat this
information as knowledge and not as informatioguéstionable value. It can be treated as an
extension of the knowledge stored in our minds.

If people are able to use it as their own knowé&e@y good notes in a notebook) in
process of reasoning, then maybe also computetdeavihible to do this. | think that current
approaches to artificial intelligence do not worcause they do not have access to such
knowledge. Maybe if they will have access to tmewledge they could solve problems that
humans have. As we saw, even decision supportrsgstethout any logic can be very useful.
But because a lot of information would be storedjuite formal form, maybe it would be
possible to apply reasoning to them. Maybe aréfiantelligence only needs knowledge to
arise?

Evaluation in the real world

Around January 15, 2008 in Italy, academics andlestts of one of universities
protested against a visit of pope Benedict XVI,suwse they claimed that in 1990 the pope
called the Galileo trial reasonable and just. Diel pope really say this? | do not know. On the
next day, on a radio station, | heard that he did Who is right? | think that debate is more
fruitful than emotional protest, isn’t it?
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