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Knowledge Sharing Medium

Ralph Traphoner
empolis Knowledge Management GmbH

Abstract: A vision of future knowledge managemsrihtroduced and discussed
from various points of view.

Keywords: Ubiquitious knowledge management, colation, knowledge shar-
ing

1 The Vision

The future of Knowledge Management will be the timaof a self-organising
knowledge sharing medium that operationalises bolation and capturing as
well as dissemination and retrieval of relevant Wiealge and experience for
knowledge-intensive tasks.

2 Rationale

This vision is grounded on the view of future knedde management being based
on a transparent ambient medium, i.e. invisible dlutays available to the user,
that

e transmits and routes knowledge rather than justinétion
« stipulates and captures the creation of knowledge
« leverages the collaboration of its user community

We already sense this vision today. We are fadimgttansition from a society
that is based on the division of labour toward®aety based on the division of
knowledge. In this knowledge based economy theviddal expertise is increas-
ingly specialised. Hence, the ability of one indivél to tackle a specific task and
to innovate is decreasing. Solving a task requ&ams, i.e. the problem and task
oriented dynamic networking of skills and expertishis development is already
obvious in most of our organisations: hierarchies #attened and replaced by
networks. Successful knowledge management musictdfiis change. It must be
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driven by market mechanisms in which individualsdree entrepreneurs dealing
with knowledge. Hence knowledge management must eteetronic commerce.

In contrast, existing knowledge management appesacln be characterized as
either planned economies or anarchies. The “plan@echomy” approaches
manually analyse knowledge needs. Knowledge manageprograms are set up
to satisfy the anticipated needs. These approaafeesery time-consuming and
require a continuous effort for maintenance. Coueatly, they bear the risk that
the information needs of the organisation haveadlyechanged by the time they
have been identified and the corresponding knovdekas been acquired. The
analysis of needs is a bottleneck for organisatiBnawledge management con-
sidering that the half-life of knowledge is stegdilecreasing. On the other hand,
“anarchy” approaches try to circumvent this bottlei by collecting all know-
ledge available, regardless of its value to theaoigption. Therefore, these ap-
proaches often capture irrelevant knowledge. Initexidthey dilute vital know-
ledge or may even hinder its creation.

The knowledge sharing medium reflects a new knogdeshanagement paradigm
that will overcome these shortcomings by introdgdhe self-organising regula-
tory power of the networked knowledge marketplammtrolled by supply and

demand.

Knowledge is valued by its utility for the orgartisa and its members. Its value
is not determined by an externally anticipated ingoce. When viewing know-
ledge management as networking, it is clear thatgtiality of networking is not
only measured in terms of the captured knowledgeatso in how quickly it lo-
cates and brings together the required expertispaiticular people, according to
the problem or task specific requirements. Avadakihowledge and the speed of
its deployment determine the organisation’s abtlitynnovate, i.e., to compete in
the knowledge based economy.

Having the network analogy in mind, the knowledparshg medium is not just a
“simple” routing and distribution device that delr¢ knowledge to predefined re-
cipients’ addresses. Instead, it exhibits inteligeehaviour by utilising “semantic
fingerprints” to determine when to send which doeunis to whom. The semantic
fingerprints are formal representations of metawdedge about the knowledge
items. This meta knowledge characterises the krayel€for the purpose of de-
ciding when to transfer a knowledge item to whord for what purpose. The data
transported by the medium are not units of inforomate.g., bits and bytes) but
units of knowledge (e.g., topics, concepts and $@rm

The ability to identify these knowledge units frahe behaviour of users and
other knowledge sources as well as the abilityxtecate computations with the
knowledge units, enable the medium to relate kndgdesources to each other.
The set of knowledge units that identifies a souscé#s “semantic fingerprint”.

The case-based comparison of fingerprints or ldgeasoning are possible types
of computations. This combined with the capabilaylearn new knowledge units
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from knowledge sources and their use turns the letye sharing medium into a
truly self-organising collective memory.

The use of knowledge units and the computatioreeh&work requires that the
medium will be built on top of a formal or semi-foal knowledge representation
and reasoning mechanism.

One may object that past approaches to create &rglcit knowledge models
failed, e.g. CYC. The reason for this is, that the down approach got stuck in
the effort-intensive and time-consuming knowledgeuésition bottleneck. The
knowledge sharing medium will not try to formallgpresent the organisation’s
knowledge, but only to formally characterize thewtedge. Hence, what is rep-
resented is not the knowledge itself but meta-kedgé - descriptions. Further,
the knowledge sharing medium solves the knowledgeiaition problem by dis-
tributing the acquisition effort across the comntyioif all its users. The users will
thereby define and structure their own vocabulay igs interpretation. Thus the
medium is close to its users’ everyday languageisumt dictated by the outside
of the community nor is it strictly formalised. Ththe medium becomes the mir-
ror of the individuals’ perceptions of the worldinding ambiguity.

Additionally, since an explicit knowledge repressitn is independent of a natu-
ral language, the medium overcomes multi-linguatiees. Each knowledge unit
can be expressed by many (multi-)lingual wordirtgsnce, the knowledge shar-
ing medium will overcome the drawbacks of text-lthsearch. Content (such as
documents) is no longer selected because of matdeiywords (which are differ-
ent in every language) but by its meaning, i.enasic similarity.

Technically, knowledge acquisition takes place bllective learning. The me-
dium analyses user behaviour, documents and othrgert. Analysing means
identifying candidates for new knowledge units. didates are selected by statis-
tical significance and are proposed to the intecegirt of the community, that is,
those users who deal with the candidate decidehehét becomes a knowledge
unit and how it is related to other existing unitsierefore, the medium is a me-
diator of knowledge evolution by discovering nevbjsets and drawing attention
to them. It is expected that the effort necessarytlie knowledge acquisition by
each individual will be far outweighed by the betse$uch as a reduced effort for
relating new terms to personally known ones orittiediate and far more com-
plete location of relevant information sources. §htihe medium facilitates or-
ganisational learning.

Last but not least, the knowledge sharing mediuthbei operated like a real eco-
nomic market. As economy it is lubricated by mon&ke use of a virtual cur-

rency will replace nowadays bartering practice.hiita commercial organisation,
this currency can be underpinned by real value, lkg. a Miles & More pro-

gramme. Hence, users not only act as entreprenauasknowledge marketplace,
they are also rewarded like entrepreneurs.
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3 Technical Requirements

Following the above rationale for a Knowledge Shgiledium it will consist of

A software tool infrastructure for a self-organgiknowledge sharing
medium that is transparent to its users.

An initial body of knowledge that acts as the cfimethe medium and is
easily adaptable to various organizational needs.

An extended body of knowledge that acts as the ikedge seed” for a
self-learning, self-organizing medium.

A method for setting-up and configuring the medium.

A method for keeping the medium alive.

The Knowledge Sharing Medium will be a self-orgargsand learning knowl-
edge representation. Required properties arettbatbles

the semantic cross-lingual search based on explicibwledge
representations

the delivery of information according to the worgiaircumstances of the
individual, namely context, task and role

the timely delivery by constantly monitoring itaffic and appropriate
reaction

the dynamic networking of experts and other knogtedources on de-
mand

the latter leveraging knowledge sharing, collaboratand socialisation
within an organisation

4 State-of-the-Art

According to [AB+00] successful organisational meynand knowledge man-
agement systems need to fulfil five major requiretagor criterions:

(1) Collection Criterion: The systems forms a centrad aystematically or-

ganised repository of the usually scattered infaiwmnaand knowledge
that is available in an organisation, including taeit expertise repre-
sented by skilled persons.

(2) Seeding Criterion: A successful knowledge managemsgsiem requires

explicit knowledge representations. However thevwdedge engineering
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effort has to be minimised to ensure a low entrgribafor deploying
such a system.

(3) Growing Criterion: User feedback and utility must éxploited to grow
and evolve the systems content. This should happeautomatic as pos-
sible to reduce maintenance cost and to ensurghbaystem is actually
maintained.

(4) Ubiquity Criterion: The system must be seamlesatggdrated into the
workplace to ensure user acceptance and actua.usag

(5) Activity Criterion: The system must actively proeidiseful information
and act as a helpful co-worker, opposed to a mgstarch agent.

Comparisons such as [Wen98, AM+00] show that swsfab&nowledge man-
agement systems must fulfil all of these criteridfailure on one or more of them
makes the failure of the whole system probable.rf98 as well as other authors
additionally stress the long-term social and maibraal aspects. In most cases
user acceptance and motivation is stipulated bgrisgtional measures or occa-
sional incentives. We believe, that this shouldobee the & criterion:

(6) Motivational Criterion: Successful knowledge managat systems re-
quire accompanying motivational measures or mwdtide an appropri-
ate reward mechanism for contribution and usagmofent.

The proposed knowledge sharing medium will fulfilsax criteria and is as such
unique by its holistic approach. In particular theoduction of economic princi-
ples into organisational memories and knowledgeagament is a significant in-
novation. State-of-the-art approaches, whether ey of commercial or aca-
demic nature, still need significant advance tisathe above criteria. The fol-
lowing is just an exemplary selection partially ptéal from [AB+00] to illustrate
some of the differences:

e the Answer Garden (AG) [G0099], is a “classic” asmit organisational
memory system that focuses on the sharing of irdition within groups
of people. Knowledge is represented as a taxondmy@stions with re-
lated experts. The taxonomy as well as the relatioexpertise are crea-
ted manually. This structure is a static one. Byr@senting any know-
ledge source, including human experts, in a homogeiormalism that
is embedded into an inference mechanism, knowldiget provides an
automated dynamic association of expertise to tasksen if the task
was not foreseen by a knowledge engineer.

« the Knowledge Sharing Environment (KSE) [Goo99msiat improving
the exchange of information between people. Itestanformation with
user provided annotations that indicate interest #ne served by the in-
formation. Each user is represented by a profié thodels his interests
and informational needs, allowing for active infation provision by
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matching annotations with profiles. However, siK&E is not integrated
into the workplace it requires the initiative okthiser to look for infor-
mation. The knowledge sharing medium’s innovatiorthis field is the

permanent monitoring and analysis of the usersigctHence it is able

to actively offer semantically relevant informatiaren it is needed by
the user.

e Autonomy [G0099], is a commercial information pbdgstem that utili-
ses Bayesian and neural networks to learn releeamts and probabili-
stic associations among them from textually acbéssiources including
e-mails. The occurrence of the same or a related i two e-mails or
documents indicates that the authors belong tonamamity of interest.
The system utilises a sub-symbolic learning apgrdhat automates the
seeding and growing process. However, the resuftiatp-knowledge is
a black-box that is not comprehensible for the humser. It escapes the
control of strategic knowledge management, while #elf-organised
knowledge structures of the knowledge sharing nradiiscovers unused
or missing knowledge. The innovation of knowledgedt is that the
medium explicitly reflects the actual knowledgeitsf users in eligible
way and thereby allows for the integral developnafrén organisations
knowledge.

e Hyperwave [Go099], is one of, if not the, most dspbated corporate
portal tools. It includes means for asynchronous synchronous com-
munication of people; offers dynamic link managetmeamd meta-attri-
butes to describe and retrieve stored informatiodh mauch more. Here
again the structuring of information and conterg ttabe done manually,
changes that take place in the working environmeguire manual inter-
vention. This is cost and time intensive and b#aesconstant risk of ob-
solete and outdated structures.

5 Research

Having looked at examples of the state-of-the-ad the vision of a Knowledge
Sharing Medium we can take a closer look at thbrtieal innovations and the re-
search that is required.

5.1 Routing and Transmitting Knowledge

By comparing the semantic content of documents rardsages to individual’'s
interests (via semantic fingerprints), the mediugtednines whom to send newly
created knowledge. This innovative form of commatian takes the burden off
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the sender to think who might be interested initifiermation and to decide whom
to send the information to. The information reactegomagically” the right re-
cipients.

However, the medium does not only enable commupicéh an innovative way,
but also acts as an archive. This way the medium“glay back” knowledge on
demand, for example, if a user poses a query tordium. In such a case, the
medium will deliver stored knowledge as well asnpeis to experts within the or-
ganization. At the same time it forwards the seaetfuest to the most promising
experts within the organization. If there is no 8gomatching” knowledge avail-
able within the organization, the medium may evetivate agents to find relevant
information in the web (e.g., through search englin€he medium itself becomes
an active communication partner.

One problem with this approach is that knowledgednand knowledge supply
will rarely match exactly. Therefore, the companigd semantic fingerprints must
be done based on the notion of similarity. Howetas will result in documents
that match the knowledge seeker’s request onlygligrtAlso, an expert may re-
ceive a request that does not fit 100% to his orexpertise. Thus, the medium
must explain why it selected certain knowledge sources. An gtarg explana-
tion could look like this: “This request was rout@dyou because you are consid-
ered to be an expert on topic X. To answer theeasijexpertise about topics Y
and Z is needed. Unfortunately, there is no onténorganization who is consid-
ered to be an expert in Y. Since X is a speciabpatdf Y, your answer would be
highly appreciated.” A similar explanation could digen to the knowledge seeker
to explain why the particular expert has been chdsethe medium. This enables
the knowledge seeker to put the received answerciomtext.

The ability to explain partial hits and to make rfigoromises” regarding the selec-
tion of recipients constitutes another innovati8y. transmitting knowledge in

addition to the content, the medium provides pakarontext-sensitive function-
ality for the dynamic provision and sharing of rk&lat knowledge.

5.2 Medium-Based Collaboration

As outlined in the objectives, the performance aihgntasks requires a team con-
sisting of individuals with complementary skillsdaabilities. The medium sup-
ports the identification of adequate teams vis@mantic fingerprint mechanism.
To commence a task, it suffices to submit a taslcidetion to the medium. The
medium will respond with a list of experts for thequired knowledge, ranking
them from generalists (who have knowledge on sévermired topics) to spe-
cialists (who complement the team by providing klemige for a particular topic).
In addition, the medium will display explicit knosdge available as documents.
This provides the task initiator with the statetloé-practice of the organization
regarding the required expertise. Topics for whadbt of explicit knowledge ex-
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ists may not need to be represented by an expeheineam, because experts of
closely related topics may fill in.

Novel in this approach is the fast identificatioh smitable experts resulting in
multi-lingual teamssince the selection is based on the language-imdiepé se-
mantic fingerprints. Experts are identified basedlte intensity they elaborate on
a particular topic (e.g., the more an individualbiishes” on a particular topic,
the more expertise on this topic is assumed byrtedium). Hence, the medium
improves the working life of individuals since thase no longer assigned to tasks
that are not related to their interests merely besedetter suited experts were not
known to the task initiator. By allowing individisato specify their interests (i.e.,
topics they would like to learn more about), theeftom of choice regarding work
assignments is improved.

5.3 Economy of the Knowledge Market

Central to the new knowledge management mediuimeisbncept of a knowledge
marketplace. In this market, the price of knowledgeetermined by supply and
demand. For this purpose a virtual currency calfedKnowledge Currency Unit
“KCU” (pronounced as “Kay Cue”) is introduced in arganization. Documents
are tagged with a price by their authors. Thodeuny the document have to pay
this price. The more often a document is utiliZieel higher the authors’ revenues.
Reviews can be awarded with KCUs as well. Althoughare all familiar with the
notion of putting a price on knowledge (we do iesvtime when we buy a book
or newspaper), this concept has not been applieddganization-internal knowl-
edge yet. Also, we are used to putting a price>gess’ advice (e.g., lawyers),
but in organizations asking a colleague is fregotligh the medium such consul-
tations become accountable.

However, as in the traditional economy, it may bmemecessary to exert influ-
ence on knowledge trading, for example, for stiategasons. These can be seen
in analogy to economic politics. Corresponding il instrument aim, for ex-
ample, at setting up rules for competition, stabilj the market, nurturing
growth, or redistributing money to give all econoraubjects a fair chance.

Questions are

« in how far it is feasible to simplify or model thheechanisms of the tradi-
tional economy.

< what kind of (political) instruments should be apable to the medium.



Knowledge Sharing Medium 231

5.4 Seeding and Configuring the Medium

The set-up and running of the knowledge sharingimmedtould be based on the
results of the EU project ENRICH. The ENRICH metblodyy distinguishes the
initial seeding of the knowledge repository and ginewing phase. Applied to the
knowledge sharing medium, the initial seeding dithés the basic vocabulary of
the medium. Beyond that a novel semi-automatic dtiodemethod is required.
This method analyses existing documents and othetent, suggests important
concepts based on statistical significance andvallthe interactive definition of
semantic relationships between these conceptsn®tine indexing phase, docu-
ments are associated automatically with the idiedtitoncepts, that is, the se-
mantic fingerprint of a document is not constructeahually but computed auto-
matically.

Furthermore, initial profiles of the users (desitrgptheir interests and prefer-
ences) are derived from information already exgsiim the organization such as
documents authored by the users and descriptiofjgbopositions. In addition,

formal communities can be identified (e.g., by ex¥ptg documents such as or-
ganizational charts). Goal of this project is tadfiout in how far these activities
can be automated.

Moreover, as part of the seeding phase, the paeasnfdr controlling the behav-
iour of the medium have to be defined. This requiaa extension of existing
seeding methods since they are based on other &dge/lmanagement para-
digms.

5.5 Self-Organizing Growth Through Machine Learning

The dynamic knowledge and meta-knowledge of theimmedhat enables it to

select relevant knowledge items or sources forstrassion must itself be man-
aged (acquired, evaluated, maintained) and repieseén a way that it can be
processed automatically by the medium. Since makoalvledge management
and formalisation is a quite cost-intensive tastt wiolates the transparency goal
for the medium, this is only feasible during thediag of the medium. After the

medium is seeded it must show a self-organisingaatapting behaviour. There-
fore it is necessary to

« define a measurable objective function as optindeagoal for the
knowledge selection behaviour of the medium (egerage relevance of
knowledge items, average value of selected knoveléggns, etc.).

* make use of machine learning and knowledge disgoapproaches to
generate and update dynamic knowledge automatichiged on ob-
served user behaviour, i.e., update the relevassesament knowledge
(e.g., a similarity measure) to improve the optatien goal.
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e proactively generate and ask specific questionssers that allow to ob-
tain the necessary feedback as input to the legrapproaches, while
keeping the additional burden as low as possible.

e assess the impact of potential changes of the dignemowledge to ob-
tain a goal directed learning behaviour.

To attain these objectives, existing techniquesnfrease-based reasoning, ma-
chine learning, and information retrieval will benabined in a novel way. The

resulting method will be applied for the new knoside management paradigm
described in this project proposal.

6 Conclusion

There are only few approaches to knowledge managethat come close to the
idea of a medium and its underlying vision (besideignce fiction and philoso-
phical considerations like the epistemificatiomudichines). While the knowledge
economy is widely accepted as a fact no actuaingttdras been made to transfer
its principles from the macrocosm of the globalremay to the microcosm of a
knowledge centric organisation. In this sense tkdiom can be seen as being vi-
sionary and we must be aware of its risk accordinthe quality of the learned
knowledge as well as the level of user acceptahae we will obtain. But the
same is true for our society and its attitude tokhowledge economy.

However, the proposed knowledge sharing mediumbeageen as an epitome of
the Semantic Web, i.e. a perfect small-scale ptiojec The Semantic Web, as
being described by Tim Burners Lee’s vision of fb&ure of the Internet, will
build on self-organising principles as they areuregfl in the everyday business of
our knowledge work, just on a much larger scaleah be expected that signifi-
cant research efforts will take place to make tiggon a reality. It is an agenda to
follow.
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