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Abstract. This article describes the application of currently most promising
methods of graph theory, content analysis and (3) subject-oriented approach to
business process modelling for creating and automation of innovative process
and therefore for maximization of ROI (return on investments) in intellectual
and social capital of enterprises. In a course of development, instant full-text
indexation takes place and taxonomic picture of different branches for such
community is formed. In due course system gathers the statistics and builds-up
maps of intercommunication with priority allocation of most discussed topics.
A group of predetermined experts begins discussion on development prospects
of this or that subject afterwards. The strategic map of investments into
innovative development that can be offered to group of investors for
competitive investments eventually turns out. In this process all steps except
final (gathering of experts) are human non-dependant, what increase efficiency
of the process in general.

1 Introduction
The most important property and feature of any information system is knowledge
management, its allocation, processing and transformation, production and
reproduction, transfer, storage and codification. Knowledge carriers are workers and
external advisors. Therefore, while discussing innovative processes it is necessary to
point out that not only ‘who knows what’ is important, but also ‘who knows who and
how comes that’ is an essential part of knowledge exchange between members of
social network. It is possible to talk about effective integration of employees into the
added value chain of knowledge exchange process only having realized a nature of
information as kernel element of the “doing by learning, learning by doing” approach
to the company’s activity.
How to create the corresponding information environment? Due to the researchers
position, the answer to this question lies in an integrated management of process
resources such as intellectual (people, information, and knowledge), and quality, and
risk as well. These relations are evident but not always accounted in realization of the
strategies. As long the knowledge is increased in a system, the quality of the
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corresponding processes is increased this in conjunction (K+Q) reduce the risk
(general and operational), and as a result entropy of that system either stabilized or
even reduced, because of the positive knowledge accumulation. And reversely, as
soon knowledge is stabilized (stagnate) or even starts to decrease, because of internal
or external processes destructing intellectual capital or potential of the system, at that
particular moment quality starts to fall down letting operational risk to raise and all
that in combination led immediately to increase of entropy of the system in general.
These relations are not un envying at all. In a big system with serious delay in
reaction on internal or external changes it often can lead to total system destruction or
dissimilation on subsystems till the level when each newly organized smaller system
will obtain its level of entropy stability or manageability. That management is
possible only by merging social and intellectual capital for obtaining the maximum
efficiency. In medias res, ‘social capital’ as net substance connects an intellectual
capital; these are interaction patterns, which create advantages to one social group,
and, perhaps, barriers to another one.

2 Main Problems in Enterprise Knowledge Management
2.1

Problem 1

The main problem, in this case, is that not all types of structures are suitable for
knowledge assignment. Everything rides on category of transferred knowledge.
Explicit, easily codified knowledge can be hanged over by means of an e-mail, FTP,
Internet or fixed in documents. Implicit knowledge, on the other hand, demands direct
interaction and experience exchange between two and more employees. For example,
presentations exchange, which are shown to employees, is usual practice, and here an
exchange of context and expertize, necessary condition for creating such presentation
(that has much higher intellectual value), not so simply occurs in companies because
of existing organizational and social barriers. For transferring implicit knowledge
direct connections with source of this knowledge, based on mutual understanding and
trust between the recipient and the sender (mentoring and training condition) has to be
established.
2.2

Problem 2

Next problem in network knowledge exchange is that the required knowledge is not
situated often in a zone of employee’s visibility, for example, in different clusters of
employees in social structure. Social networks have so-called horizon, which is
characterized by the degree of nods distance (managers, employees) from each other.
It was shown repeatedly that such horizon in social networks represents two distance
degrees – direct contacts of nod and their direct contacts of contacts [1]. On the third
degree of a distance both the manager and the employee don't understand any more
what is going on and this knowledge isn't available for them, except obvious wellknown information which is reachable in the public access.
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Thus, the popular theory that all of us are living in a small world and are
connected by "six handshakes» is illusion. Six degrees of a distance are actually a
really «big world» for organization and our possibility to find knowledge inside it, is
very limited, therefore, in such a case knowledge is considered as inaccessible and
often it is necessary «to invent a bicycle» for the solution of the task.
Without deepen discussion the root of this problems is obtained in human being or
natural language uncertainty and redundancy, which accumulated with each transfer
and finally exceed a thread hold of content identification. That is why hierarchical
management structures with more than 3 levels are ineffective and extremely slow
reactable.
In our case neither manager nor employee can receive the necessary expertize due
to badly designed communications inside the company, mainly because of social and
cultural barriers between them. In one’s turn, it leads to occurrence of pseudoscientific discussions in blogs, and then transfer of these imaginations in information
flows and processes. Bert calls this situation «structural holes» in a network, meaning
the existence of communicative spaces that are not connected among themselves [2].
2.3

Ex-ante Conclusion

All this leads to the problem of social capital management and merger of semantically
close spheres of competences, which are burning issues in knowledge management as
a whole. Scientific community is seriously bothered about its own ideas and opinions
distribution and more specifically, implementation of these ideas in innovations that
should convert future from Value added to Quality added paradigm. The true
professionals, gained through the years of experience their unique knowledge, are
sure that this knowledge would never be reduced to the elementary business
implementation since it simply change a way of ‘traditionalism’ in business, and very
often reduce significantly cost adding chain, what became ‘immoral’ in modern
business world. Otherwise it’s impossible to explain the facts of decades delay in
implementation of evidently socially beneficial results of investigation in different
areas and countries, but this question exceed a frame of the current work.

3 Enterprises as Closed Systems
Before shifting to description of the above-mentioned problems, it is necessary to
formulate understanding of modern company as a system. Respectively, at first it is
necessary to consider it as a part of system of higher order (for example, knowledge
management system) and to allocate properties of this system and its subsystems from
the governmental and social points of view.
The most important property and feature of this system is knowledge
management, its allocation, processing and transformation, production and
reproduction, transfer, storage and codification, as been mentioned above.
Among set of definitions of "knowledge": «Knowledge is information that is
materialized in course of task or problem solution». There through, in definition of
knowledge it is emphasized that it should grow out of an action or some decision
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process dedicated
d
to obtaining
o
meaasurable resultt. If to consid
der any know
wledge one
could havve, it becomess evident thatt only applicattion of the paarticular know
wledge is a
prove of its
i existence, otherwise it’ss just ‘a maniffestation of a will
w without pootention’.
the understannding of know
Still predominates
p
wledge as certtain number oof definite
informatiion, instead off qualitative eessence, whicch develops similar to live organism,
self-organnizes, cooperaates with an ennvironment, breeds
b
and mo
odifies: «Practtically any
activity represents inteeraction of datta carriers and
d knowledge. Optimal conttrol of this
system coonsists of inteegrated processs managemen
nt of resourcees (people, infformation,
knowledgge), quality an
nd risks». It fo
follows thencee knowledge exists
e
only in processes
which haave certain inp
put and targett characteristiics according to the purposses. These
processess have certaiin nods and problem poiints. The maanagement inntegrity in
knowledgge exchange process
p
consiists in necessiity for search of continuouus balance
between volumes of information
i
trransferred forr understandin
ng, quality off resultant
knowledgge and risks of updating, commercializzation, a prioritization, soccialization
and envirronmental frieendliness (resppect for the en
nvironment) off knowledge.
3.1

Reesearch Timelliness

Recently there was a set of researcches on the topic of analy
ysis of social networks,
which aree growing outt of their univversal exploitaation, both in corporate andd in social
environm
ment. The greaatest distributiion was receiv
ved by the ego
ocentric approoach based
on behavviour analysis of certain peerson (networrk nod), explaining social reality as
derivativee of its intellligent actions and its interraction with other
o
people ((nods). In
egocentriic approach it is possible too allocate the direction of social network
rk analysis
from statuus and role position of netw
twork nod poiint of view an
nd from comm
municative
position (social
(
capitall) point of view
w. For instancce, the carried
d-out researchees showed
that the degree
d
of sociaal capital of eemployee influ
uences his pro
omotion [3, 4]], increase
of salary [5], encouragement from frriends and collleagues [6].

Fig. 1. Current trrend in knowledge management.

n a social network
n
conta
tain many
Existiing researchees on expertiise search in
achievem
ments in this question.
q
For example, som
me researcherss use text classsification
for definnition of expeertise profile of each nod in a network
k by means oof citation
analysis [7].
[ In other reesearch an appproach to exp
pert-oriented search in sociaal network
[8, 9] was realized on
o the basis oof co-authorsship analysis of employeees in their
documennts.
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3.2

Motivation, Methodology, Research Questions

3.2.1 Research Aim

In this current research the main objective is the creation of innovative process in
companies which is based on automation of knowledge exchange between employees.
The approach is based on egocentric analysis of a social network and detection of
manager and employee competences, in other words, definition of their expertize
level.
Accordingly, some kind of virtual community communicating among itself on
different topics is created; it is adhered to knowledge exchange process, for example,
webinars on various subjects. These workshops are formed at once with a sight on
receiving innovative and significant result, at its final stage the mechanism of
investors competition takes place.
3.2.2 Methodology

On first stage the service of expertize search is developed by means of search inquiry
creation on corporative portal or in e-mail, as a result the relevant list of experts (the
indicator of intellectual capital of the company) is shown. Besides the list of relevance
it is necessary to understand, whether this or that expert (employee/manager) is
available to communication and adjustment of communication (the indicator of social
capital of the organization). Merger of these two functionalities allows to create the
two-factor indicator of expertize based on measurement of its intellectual and
personal contribution.
On second stage the elimination of communication gaps between experts and
efficient knowledge exchange by means of free ideas circulation in company on basis
of internal communications. In other words the creation of convenient information
environment in order to receive return from employee in form of a relevant
independent expert appraisal of problem area. Such environment can be created
through the virtue of subject-oriented approach application to automation of
innovative processes in organization, where the main emphasis is placed on
employees (subjects) reflexivity, in other words on ability to creative potential and
self-analysis activization.
3.2.3 Research Questions

Research Question 1
Expert’s identification on user demand (according to concepts in inquiry).
Research Question 2
Expert’s social capital measurement in intra corporate expert network for employees
ranking.
Research Question 3
Innovative process management of expertize transfer from one employee to another.
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4 Research Description
Empirical base of this research is based on real correspondence data of managers and
employees for the chosen period of time and unique communications base in the real
processes, kindly provided by IT Co. for this particular work. E-mail can give a real
backbone for semantic information observation and information on real social
network. Implicit expert knowledge contains in text documents which employees
exchange and describes their competences.
Essentially, any message in a network, in process of communications, directly or
indirectly relating to business activity or business process execution, possesses the
value for the analysis. This value can have various aspects as from point of view of
solved in this work task (allocation of expert community), and from sociology,
psychology and psychoanalysis point of view, besides, certain interest to results of
this
survey inevitably arises at enterprises security departments (including
information security). Unavoidably, there should raise a question of private life rights
protection of analyzed community, however, authors of this work would like to evade
from discussion on “private life” existence within official duties or business
processes.
However, it should be noted that the received results can be used by wide range of
experts who are engaged in researches of organized communities for concrete result
achievement.
4.1

Research Question 1

The first task is expert’s identification on user demand (according to concepts in
inquiry). Experts search (people possessing high qualification (competence) of subject
domain uses the proved hypothesis that person’s qualification strongly correlates with
set of characteristic concepts which he uses; these terms are specific to concrete area.
In this respect, subject domain for each set of terms can be different and is not
connected with cognitive subject domains that is realized by person and is not
allocated as separate essence. Now therefore, expert is the person who with high
probability understands questions mentioned in the text. In order to separate
significant terms from common ones, how it is described above, it is possible to
formulate hypothesis that characteristics of rank distribution possess not only
dependence on rank from frequency of word usage in the text (Tsipf's law), but also
dependence on rank from relative frequency of term usage by the author. For this
purpose it is necessary to count up statistics of relative frequency of term usage for
all texts written by the specific employee
,

=

,
∑

(1)

,

where
,
is number of utilization of term
utilization of all terms by person in denominator
It is possible to assume that significant terms
distribution of relative frequency of usage among
approximately identical relative frequency of

by person

; total number уof

should have strong non-uniform
employees, and common ones –
usage. Let's construct similar
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dependennces in doublee logarithmic sscale for vario
ous terms (see fig. 3) chosenn from the
employeees texts1:

Fig. 2. Deependence of relative
r
frequenncy of term ussage written by
y the author froom rank in
double loggarithmic scale.

It is inntuitively cleaar that such teerms as "grantt" and «mishu
ustin» are signnificant so
"grant" iss the specific term of subjeect domain, «m
mishustin» is the proper nooun which
are notionnal in narrow
w range of expperts. Terms "project",
"
"infformation" aree common
in the choosen subject domain
d
becauuse probability
y of its utilizaation by each enterprise
employeee is approxim
mately the sam
me. Analyzin
ng the diagram
m it is visiblle that for
significannt words and
d general meeaning wordss the distribu
ution characteer differs,
namely dispersion
d
in observable disttribution of reelative frequen
ncies of terms usage.
In connsequence of the experimeent, it is possible to draw conclusion thhat exactly
higher vaalues of disperrsion of relativve frequency of term usagee is that criterrion which
allows distinguishing significant
s
term
ms from the common
c
ones. It has to be m
mentioned
that on thhe basis of dispersion calcuulation of relaative frequenccy distributionn of terms
occurrencce algorithm it is possiblee to reveal ex
xperts for program servicce of intra
corporatee experts search which is bbased on textts analysis. Th
his analysis iss used for
formationn of limited list
l of employyees (experts)) working at the enterprisee who are
most com
mpetent in th
his or that quuestion. On the
t basis of expert’s lists the intra
corporatee expert netwo
ork is formed.
Howeever, receiving
g one assessedd value on disp
persion mightt not be enouggh in order
to get sttable result. On
O this figurre the disperssion value fo
or words "auugust" and
"normal" are approxim
mately equal but are they are displaced
d towards "siignificant"
m
that theey should be defined as co
oncepts for thhe narrow
ones. Whhether this means
range of experts,
e
categ
gorically "no" as these conccepts were allo
ocated at the eexpense of
discussion of the holid
days season an
and conditionss of its carryin
ng out (so-callled social
factor).
The following
f
alg
gorithm allow
ws to essentiaally extend th
he definition of expert
distributioon and to cllarify its speecifics. Using
g expert-deterrmined taxonoomies for
concrete "closeness" processes ddefinition of each specifiic employee to these
distributioons by calcu
ulating percennt of words belonging
b
to taxonomy, ffrom total
number of
o used word
ds employed by the employee, finally
y, we will reeceive the
distributioon vector off personal "clloseness" of each employ
yee concerninng all (or
1

The empiriical base of the reesearch was basedd on the documen
nts from the e-ma
ails of IT Co.
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allocated)) processes in
n corporation. It is note-worrthy, that this representationn won't be
static or constant, mo
oreover, it iss possible to judge adapttability of thee specific
employeee or change off his personal ambitions, intterests etc. fro
om speed of itss change.
The following
f
chart (Fig.3) deppicts change of
o accents in activity of thhe specific
employeee within a year.

Fig. 3. Changes
C
in activvity of concrete employee with
hin a year.

The analysis
a
of chaanging interessts or priorities for this distrribution remaiins behind
this fram
mework. It is possible
p
to noote only that the
t distribution "anomaly" falling on
4th of Juune corresponds to the firstt return week
k from fortnig
ght business trrip of this
employeee.
Such distributions are unique and can be in many resp
pects comparrable with
“intellecttual prints”. Distributions
of new subjects, new concepts, and ddiscussion
D
circles are
a
developed
d analogicallly; their bassic differencee from signiificant or
traditionaal is that till some
s
particulaar period of time
t
they just haven’t occuurred. It is
unessentiial that emerg
gence of simiilar innovation
n gives the evidence
e
that there is a
potential innovative prrocess. Emerg ence of new words,
w
jargonss, new politicaal subjects
inevitablyy will be fixed but this willl be question
n of an expert assessment w
what has a
potential for developm
ment and what is language ev
volution.
4.2

Reesearch Questtion 2

The secoond research topic
t
is experrt’s social cap
pital measurem
ment in intra corporate
expert network
n
for employees rranking. Metthodological base of reseearch are
provisionns of modern theory of neetworks, math
hematical ling
guistics, socioology and
psychologgy. Communiications can bbe presented in
n form of sociial system desscribed by
means off graph G = (V,
( E) where set of V-topss represent em
mployees, andd set of Eedges reppresent connections betweeen employees, expressed in
n their commuunications
with eachh other.
Messaages exchang
ge among empployees can be
b presented as
a network str
tructure of
interactioon – as bigraph
h. Positioningg isn't satisfied
d by spatial diistance. Any pposition of
individuaal in network is
i defined by iits relations to
o other positions.
In order to measu
ure social cappital it is offeered to calculate indicatorrs of nods
centralityy. Centrality – is indicationn of how high is the employ
yees social caapital, it is
based onn number of its
i communiccations with other
o
network
k nods. Theree are three
main indiicators of centtrality:
• Betweeenness – sho
ows what influuence the nod
d has for conn
nection of gapps between
other nodds in network. If network iss designed in such
s
a mannerr that there arre no other
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ways of interaction of other nods except through this nod, it will have the maximum
influence. Removal of nod which has big betweenness indicator will cause break of
information flow and will lead to network [10] fragmentation. Such nods act as
brokers or doorkeepers as they supervise information flows [11].
• Closeness shows possibility of fast access to information; it is inversion of sum of
the shortest distances between each nod and each different nod in network. The fewer
the intermediary nods between the current nod and other nods, the lower is the
closeness indicator and the higher is the closeness degree[12]. This position is quite
advantageous at communications implementation.Than less than intermediary nods
between the flowing nod and other nods, the indicator of closeness and subjects is
lower than subjects degree of closeness [12] is higher. This position is very
advantageous at communication implementation.
• Centrality degree – this characteristic shows who the most active nod in network
is. In compliance with networks theory a large number of interactions of nod can not
only change nod position in network, but also change positions of other nods. The
individual indicator of centrality shows, in what degree the nod is connected by other
knots, that is how closely it is connected with group [13].
• Centrality as indicator of centrality of own vector (eigenvector centrality) — nod
importance in network [14]. The indicator estimates relative measures for all nods
inside network based on to whom nod neighbors have connection.
• Clustering coefficient [15] - degree of nods connectivity in network. This
cofficient characterizes tendency to formation of groups of interconnected nods, socalled cliques.
4.3

Research Question 3

The third task is innovative process management of expertize transfer from one
employee to another.
Thesis 1: The innovative system should possess ability to support interaction
between innovators and experts for carrying out expertize of an innovation.
Thesis 2: The most expedient way of creation and automation of innovative process
is application of subject-oriented approach to innovative process management. In such
case there are all necessary conditions for realization process and network
communities ad hoc and also for brightest development of reflection while creating
new knowledge.
For specification of above-mentioned theses let’s consider how S-BPM realization in
tool system Metasonic (former jCOM1) S-BPM Suite looks.
The model of innovative process in «Process Manager» is designed in such a
manner that the subject "Initiator" (the founder of innovation) sends the message
"Innovation" to the subject «Experts Search Service» (it not the person but the
element of system which is processing information). «Experts Search Service»
possesses profiles of enterprise staff, in reply to the demand sends the message to the
initiator with candidates of potential investors of intellectual capital and their profiles.
Having analyzed recommendations and profiles of candidates initiator sends the
invitation to potential investors «Request for Community Creation» and receives
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approbatiion «Confirm
mation of Acccedence to Community» or denial. The new
communiity for innovaation developpment is auto
omatically creeated where aall experts
who havve accepted the
t inquiry taake part. Affterwards the innovation ddiscussion
process will
w occur in expert’s comm
munity. The po
otential investor and expertss turn into
participannts of innovattive process. A
After accumu
ulation of inteellectual invesstments of
all comm
munity particip
pants developm
ment of innovation takes plaace (Fig. 4).

Fig. 4. Exxample of desccribing an interraction of acto
ors in the subjeect-oriented moodel of the
Innovationn Process Manaagement (S-BPM
M point of view
w).

4.4

Reesearch Concllusion

In coursee of innovativ
ve creativity the most essential risk factor is uncerttainty and
irrelevancce of utilized information. Continuous updating
u
of an
nalyzed inform
mation and
informatiion selection, which is relevvant to solving task, is requ
uired. Therefoore, except
workflow
w system thee connection with inform
mation servicces providingg reliable,
adequate access to rellevant inform
mation from unstructured
u
sources and seervices of
coding, preservation
p
an
nd access to pproblem-structtured informattion are necesssary.
The described
d
approach on the S-BPM platfform allows realization
r
off operative
connectioon to both: multiple seervices of in
nformation access to unnstructured
informatiion and variou
us DBMS withh access to daata at level of fields.
f
Therebby, there is
an innovaative process management system archittecture autogeneration whicch in more
mature phhases of self-rrealization cann be corrected
d and analyzed
d by the expeerts groups
who are responsible
r
for innovative ddevelopment processes.
p

5 Concclusions
The carried-out researcch solves threee problems:
1) Intelleectual capital assessment: eexperts search
h (people regisstered in systeem as texts
authors and
a
possessin
ng high quaalification (co
ompetence) of subject doomain) by
concepts,, which relatiive frequencyy of mention allows to co
onnect it withh specific
subject domain.
d
Charaacteristic term
ms can be in reelation of onto
ological proxiimity with
each otheer (which meaans high probbability of refference of these terms to onne subject
domain).
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2) Social capital assessment: metrics calculation allowing estimation of
communication efficiency among experts.
3) Innovative process management: innovations creation and distribution process
automation in companies at the expense of independent expertize founded by experts
search service and assessment of employees information interaction.
At the moment there already exist solutions of automatic experts search. The HelpNet
tool uses information generated by users for creation of an expert profile [16]. One
more similar tool is Expert Locator which uses a representative collection of technical
documentation written by the employee for creation of expert indexes [17]. Recently
NASA's agency presented the Expert Finder [18] solution which uses substances
(keywords) allocation for publications submission summaries of user and then builds
experts rating in process of inquiries relevance. One more similar system is I-Help
[19] – agent system which models user’s characteristics for the other employee search
who might help him. Vector model is used for the most suitable employee selection
from the stated inquiry of allocated information.
The main problem of above-listed options is that they represent the subjective
value of employees competence and assume structured information utilization which
is created, collected, classifed and exchanged by employees. However, the majority of
organizations do not structure information but it actually contains answer to the
question who is the expert finally.
Novelty of the current research lie in creating means for automatic detection of
person who is an expert in what area, effective search of such expertize, informing
who from the identified experts is in network and means of communication with him.
All this will allow strengthening and accelerating innovative processes in
organizations at the expense of favorable information environment creation which
simplifies information exchange between employees and allows accumulating,
generalization and classification of advanced knowledge.
Quantity of efforts, which have to be made in order to organize innovative process
in organization depends on number of factors, such as organization size, automation
level, force of social communications in organization and etc. The developed service
can be applied as the tool to the solution of experts search problems on corporate
portals, in ECM – system and in any other IS accumulating publications data of
employees.
The further approaches and results of these studies may be used afterwards for
improvement of the incumbent companies as well as for processing and transferring
of the complicated unstructured information content within the Enterprise 2.0, joined
ventures or modern vertical integrated organization.
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