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Abstract—In an era in which organizations increasingly con-

sider the competencies of their employees as a crucial resource,
human management becomes a key activity for improving staff
and business performances. Important is also knowing who knows
what inside the organization, so that project teams are assembled
as the right mix of skill, knowledge and workforce abilities. At
the same time, trust, an essential component, related to under-
standing interpersonal and group behavior, is an indisputable
prerequisite for organizational effectiveness, in terms of social-
cognitive capital, global competency as well as economic exchange
and social and political stability.
This paper defines an approach to support competency-based
management by providing recommendations about the reliability
of a worker in terms of trust information and own competen-
cies. The approach lies on an agent-based architecture which
supervises the Human Resources Management (HRM). Task-
oriented agents monitor the employees’ profiles and capabilities
by maintaining update the competencies and the trusts in the
organizational social network. Particularly an agent endowed
by fuzzy reasoning capabilities provides recommendation about
workers’ competencies in HRM decision-making processes.

Index Terms—Competency-Based Management, fuzzy rules,
multi-agent systems, trust/distrust

I. INTRODUCTION

In a climate of global competitiveness, organizations can
retain their competitive position by providing innovative prod-
ucts, services, and processes. The innovative potential of an or-
ganization depends on features such as skills, abilities, knowl-
edge, experience, perspectives, and social network ties that
it can draw on [1]. Organizations succeed in leveraging high
levels of trust that represent a necessary condition that must
be met for reaching the competitiveness potential. Trust has
been defined as the “social glue” [2], that correlates positively
with high degrees of personnel involvement, commitment, and
organizational success. At the same time, it is “ a mental
state comprising expectancy (the trustor expects a specific
behavior from the trustee) and belief” [3]. Computational trust
models have recently been drawing the attention of many
scientific communities from various disciplines [6], [7] to
analyze interpersonal or inter-organizational trust in different
domains such as e-commerce [8] and social web applications

[9].
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In literature [14], several works provide models for the
trust management in virtual communities and social networks.
Yet, they do not always consider the relationship existing
between trust in competencies and the workers employed on
specific jobs. A set of organizational processes identified by
Competency-Based Management (CBM) guarantees that there
is the right worker with the right competency in the right
position at the right time in order to pursue high level of
organizational productivity and effectiveness. Typically, CBM
processes are top-down organizational processes supported by
enterprise software that cannot be exploited to support team
building operations in not-formal working activities.

It would be desirable to define an approach to enrich CBM
with trust information in order to support the Human Resource
Management in finding competencies. On the other hand,
because trust is subjective measure of human beings, some
works have exploited fuzzy logic as a possible best fit approach
for manage uncertainties within organizational data. On the
other hand, trust can be naturally expressed by linguistics
terms rather than numerical values. In [8], trust has been
modeled through Fuzzy Logic by defining a model for identify
the information that customers expect to find on a vendors
to increase their trust. The work described in [12] instead,
exploits the theory of Fuzzy Cognitive Time Maps (FCTMs)
into modeling and evaluating trust relationships in the virtual
enterprises setting. Similarly to our approach, a fuzzy inference
system has been exploited [13] to model trust measurement.
The approach has been applied to improve knowledge sharing
within a community to lead organizations to high level of
productivity: the fuzzy system returns the degree of knowledge
sharing. The goal of our approach instead is mainly devoted
to suggest recommendations through the agents’ supervision in
HRM decision-making processes: our fuzzy system, embedded
in an agent reasoning, suggests for each selected worker, the
personal acquired level of competency.

Many researchers have studied the concept of trust in inter-
organizational relationships and investigated trust between
organizations [5], evidencing the important benefits produced
by exploiting trust both individually and collectively. The
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influence of organizational procedures on attributions regarding
organization’ trustworthiness has been investigated in [5].
These procedures tend to increase trust between worker and
supervisor or, in general, the trustworthiness in the organiza-
tion. Trust might have positive effects on attitudes, perceptions,
behaviors, and performance outcomes within organizational
settings. In fact, the receipt of positive outcomes constitute
evidence that the organization can be counted on to perform
behaviors desired by the trustors and is related to employee
job satisfaction and overall perceptions of organizational ef-
fectiveness.

This work presents an agent-based approach to support
competency-based management in an organization. Recom-
mendations address organizational strategies as well as the
trustworthiness of a worker in terms of acquired trust degree
and own competency levels. Fundamental role to reach this
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goal is played by the team builder agent which embeds fuzzy
reasoning capabilities, in order to provide recommendation
about workers’ competency in Human Resources Management
(HRM) activities.

The remaining of this paper is organized as follows. Section
IT presents the main step of an enterprise strategy for the
human resources management. The role of trust for the human
resources allocation is presented in Section III where the
concepts of trust and also distrust are formally given. Section
IV depicts the logical view of the framework and the role
of the agent-based platform. The tasks accomplished by each
agent and their interactions are given too. Particularly, Section
V provides a closer look on the task accomplished by the team
builder agent; it implements a fuzzy inference system to deduce
a single overall measure of the worker’s competency. Then,
Section VI gives an example of applicative scenario. Finally,



conclusion and future works close the paper.

II. ORGANIZATIONAL STRATEGIES

In order to refine the human resource allocation process
we also need to consider the specific enterprise strategy with
respect to human resource management. Figure 1 shows an
example of an enterprise strategy aimed at allocating workers
whose profiles meet the competency (and level) required by
the Decision Support System (briefly, DSS).

In [11], a set of strategic human resource management
practices are described. The most relevant, for the purpose of
this work, are “Recruitment and Selection” and “Training and
Development”. During a human resource allocation process,
in situations where there is not a perfect match between the
required competencies (and levels) and the available compe-
tencies (and levels), the awareness of the enterprise strategy
could help the decision making. As shown in Figure 1, when
there are no workers that match the required competencies and
level, the strategy is designed to apply one of two practices.
When the company’s strategies aim at growing its employees
professionally, Training and Development is the favorite prac-
tice. It is selected if there are workers in the company that
have the required competency, even though with a different
(lower) level. In particular, additional skills (e.g. continuous
learning, teamwork, etc.) and personal qualities are required
for the human resources to be allocated. The strategy foresees
a training time (individual or flanked by a coach if available)
for them. Otherwise, if the organizational budget allows it,
a recruitment campaign (Recruitment and Selection practice)
can be activated. The flow of Figure 1 is only one of the
plausible practices that an organization could use with respect
to the current adopted strategies. A practice can be defined and
executed by using a Decision Support System.

In the following sections an approach to refine and improve
these practices, by using trust information, will be proposed.

III. TRUSTOR, TRUSTEES AND TRUST IN COMPETENCIES

Trust emphasizes how people work together and build effec-
tive relationships; it is a critical link to all good relationships,
both personal and professional. When workers believe that they
are working for trustworthy organization, they are willing to
invest their time and talents in making a real contribution
in the activities where they are involved. People who trust
supervisor will invest more of themselves in their work.
Similarly, the trustor evaluates the worker’s behavior on the
activities, providing a trust degree which be rewarding and
incentives him to do better. High trust degrees lead to a great
sense of self responsibility, interpersonal insight and collective
wishes to reach common goals.

In this work, the trustor is the corporate identified as the
community of its employees, the trustees are the employees
and we are interested in trust in competencies:

ey

trust.(e, z, k),
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The statement 1 indicates that the corporate (trustor) trusts
employee e (trustee) regarding the capability of e to apply
competency x in context k. Similarly, the distrust is defined
as following:

distrust.(e,z, k), (2)

The statement 2 indicates that the corporate (trustor) does not
trust employee e (trustee) regarding the capability of e to apply
competency x in context k.

In the organizations, it seems to be a good choice to divide
competencies into behavioral and technical competencies (see
Figure 2). Behavioral competencies include all those soft skills
and attitudes that enable a person to perform well in a specific
function, such as communication, problem-solving, integrity,
planning and organization, etc. Technical competencies are
specific and depending on the job. These latter could range,
for instance, from the knowledge of software development
methodologies to skill for Java programming. Authors in [10]
propose to calculate trust values in terms of frequencies of
positive experiences between the trustor and the trustee. In
our proposal, an experience is modeled as a work activity (or
task). For each task there are a worker (an employee) and a
supervisor. The underlying idea is that the supervisor assigns
a rate to the performance of the employee involved in the
task. The rate can be interpreted as a value indicating how the
required competencies have been applied during the execution
of the task. Our goal is to calculate the corporate trust in
competencies for each employee. More in details, in the case
of trust in competencies, formula (3) can be used. In this case
the trustor is the corporate (intended as the community of



the employees) and the trustees are the employees.

a =tde(e,z, k) = n/m, 3)

where m is the total number of situations in which e (trustee)
has applied competency x in the context k, and n is the number
of positive experiences in that set, 8 (distrust) can be calculated
with the same formula (3) of « by replacing n with [ and td,
with dtd., where [ is the number of negative experiences in
the same set. Values for n and [ can be calculated with the
following:

i=1 i=1

n=> epli).l=> eni), “
where e,(7),e,(i) € [0,1], representing the degree of the
experience i being positive or negative separately, and
ep(i) + ey (i) < 1. In the context of this work, a positive
(negative) experience is represented by a task, that requires
competency x, where any supervisor has provided a positive
(negative) review rate e, (i) (e, (7)) to the worker e for the
application of competency z in the context k. Untrust y can
be calculated by using the formula o + 5+ v =1 [10].

IV. ARCHITECTURE OVERVIEW

The proposed approach is based on an agent-based platform
aimed at sustaining and exploiting trust-based competency
management by improving decision making processes with
respect to human resource management activities. The ap-
proach also foresees a mechanism to weigh up each decision
with organizational strategies and policies. Figure 3 provides
a sketched sample enterprise IT environment showing all the
components/systems involved in our approach.

« Human Resource Management (HRM) System is a
typical system used in enterprise context in order to
manage employees’ profiles, competencies, career plans,
payroll, allocations, etc. Typically, HRM systems are not
in charge of the trust management.

Competency Assessment System represents a set of
tools used to assess employees’ competencies and relative
competencies levels. These tools can range from question-
naires (electronic form-based, papery, etc.) to Web-based
e-Testing System.

Collaborative Working Environment (CWE) is a set
of tools used, in the organization, to support employ-
ees’ tasks. Document Management Systems, Collabo-
rative Workspaces, Wiki, Blog, Instant Messaging and
Videoconferencing are examples of these tools.
Decision Support System represents an environment
providing human resource managers with suggestions re-
garding decision making processes. In this work, we focus
on decision making about human resource management.
Trust Store is the database in which, for each employee,
trust degrees are stored and associated to employees’
competencies (and levels). Data used to calculate trust
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degrees for each employee are also maintained in Trust
Store. We assume that for each employee there is a set
of tuples <competency, competency level, context, trust,
distrust, untrust> that states all the competencies owned
by the employee. The first three values come from the
Human Resource Management System. Trust, distrust
and untrust values are calculated by agents exploiting
a social approach. Competency is a label representing
a specific competency (e.g. Project Management),
competency level is a value in the set {novice, advanced
beginner, competent, proficient, expert} (according to
Dreyfus model of skill acquisition [4]), context is a label
(e.g. R&D Projects) representing the domain in which
the competency is applied.

The agent-based paradigm represents the glue to make the
several and heterogeneous systems communicating though dis-
tributed interactions. In fact, task-oriented agents are designed
for each system to guarantee ACL-based communication, mon-
itoring the interaction to each other and support a competency
management in human resource processes such as, for instance,
effective project team building. Let us introduce the role of
each agent, associated to the components of the architecture.

« HR manager agent: handles workers’ competency pro-
files inside the HRM system by updating them when
new competencies must be added to a specific worker
(this information comes from assessors agents) and by
communicating last updates to the profiles and network
updater agent.

Assessors agents: handle different types (formal and in-
formal) of workers’ competency assessment. For instance,
this agent is responsible for receive and elaborate the
information extracted from collaborative sessions data and
content in order to discover unknown competencies from
actions and results of workers during their collaborative
work activities carried out by using CWE.

Competency extractor agent is responsible for extract-
ing information about employees’ competencies from
content and data tracked by CWE and for communicating
it to the assessor agent.

o Supervisor’s rate counter agent is responsible for no-
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tifying new rates added by a supervisor to judge the
performance (applying a specific competency) of a worker
(trustee) with respect to a specific task. This agent com-
municates new posted rates to the trust calculator agent.
Trust calculator agent uses supervisors’ rates to produce
trust degrees and updates values into the Trust Store.
Searcher agent answers to the queries coming from
decision support systems in order, for instance, to find
workers owning specific competencies.

Team builder agent provides recommendations about
project team composition with respect to a set of needed
competencies (and levels). This agent produces recom-
mendations by elaborating information coming from the
searcher agent.

Profiles updater agent handles updates into the Trust
Store with respect to employees’ profiles (modifications
to the owned competencies and levels) according to HR
manager agent.

V. A CLOSER LOOK AT THE TEAM BUILDER AGENT

The aim of the team builder agent is to support DSS in the
competency-based management and suggest recommendations
for selecting suitable human resources to recommend to DSS.
Precisely, this agent provides a list of workers whose compe-
tency matches the DSS request, in terms of competencies and
associated levels. The goal of the agent is to provide not only
the suitable workers that match the request, but, at the same
time, evaluate the “accumulated” trust of the worker (during
his previous organizational tasks) on the requested competency.
In this way the agent suggests information which represents a
kind of trade-off between the two different types of informa-
tion: on one hand, the trust assigned (and calculated through
the above described social approach) by the corporate to the
worker on the requested competency, on the other hand, his
competency and level in his profile. This balanced evaluation
represents an added value that is not directly traceable by the
DSS, but it is computed by agent exploiting its embedded
reasoning model.

The team builder agent indeed incorporates a fuzzy infer-
ence system, which exploits a fuzzy rules base to deduct the
overall evaluation of competency of a worker.

106

Fuzzy inference systems (FIS) are very simple conceptually
(see Figure 4). They consist of an input stage, a processing
stage, and an output stage. The input maps inputs to the appro-
priate membership functions and truth values (fuzzification).
The processing stage invokes each appropriate fuzzy rule and
generates a result for each, then combines the results of the
rules (fuzzy reasoning). Finally, the output stage converts the
combined result back into a specific control output value (de-
fuzzification). The use of fuzzy inference system makes more
intuitive the interpretation of values describing the trust (or the
distrust) in a competency of the worker (i.e., trustee). In the
real world, when human beings inquire to each other about the
competency of an entity, preferably the answers are expressed
through a linguistic terms, such as HIGLY COMPETENT,
NO COMPETENT, etc., rather than using numerical values.
In the light of this consideration, the team builder agent has
been designed to simulate the human behavior, then it should
provide answers using the same terminology as humans to
make it more believable.

The fuzzy inference process exploits Mamdani’s fuzzy
inference method [15], which takes as input two numerical
values representing the number of positive and negative expe-
riences of some trustor for that worker (on a given context)
and a competency level (assigned by the organization on the
same context). Figure 4 shows information flows from three
input variables to a single-output. Let us observe that the
organization, by means HRM System, stores competencies
(and levels) for each employee. Levels are defined according
to the Dreyfus model of skill acquisition [4] which identifies
five levels of competencies (detailed in Section IV). The
competencies are assigned a priori to each workers through
the organizational policy of competency Assessment System,
through the assessors agents (see Figure 3), in accordance with
their capabilities, certification and past working experiences.
Competencies are always associated to a specific context in
which they are applied, as said in Section IV.

The output of the fuzzy rules is a “synthetic” value that
describes the overall competency of that worker for a specific
context. Precisely, the IF-THEN fuzzy rules composing the
knowledge based have the following form:

IF trust is high AND distrust is low AND comp_level is
expert THEN competence is very high

IF trust is high AND distrust is low AND comp_level is
proficient THEN competence is high

IF trust is medium AND distrust is low AND comp_level
is proficient THEN competence is high

IF trust is low AND distrust is low AND comp_level is
advanced beginner THEN competence is low

IF trust is low AND distrust is low AND comp_level is
novice THEN competence is very low

These rules evaluate a worker regarding to a specific
competence by exploiting associated supervisors’ trust and
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Although the specific competency of each worker is related
to the trust of the corporate, it is not influential in this stage,
because we exploit only the type (positive or negative) of
experiences gained during his working activities. Then, the
untrust is not considered in this modeling. Figure 5 shows the
fuzzy sets associated to the fuzzy reasoning embedded into the
team builder agent. The linguistic terms of trust and distrust are
modeled as triangular fuzzy sets, while the competence level
is described by trapezoidal membership functions; similarly,
the output is represented by trapezoidal membership functions.
These functions seem good enough to capture the vagueness
of those linguistic assessments. Due to many rules associated
to knowledge base defined to model our variables, we give just
same example of them. Moreover, the output fuzzy variable is
defined through its primary terms: low, medium and high, the
other are derived by applying linguistic modifiers (not shown
in Figure 5).

Note the function memberships describing the inputs have
the same distribution for all the worker, even though the input
fuzzy sets are defined on a domain which depends on a param-
eter m. The value m represents the total number of situations in
which the trustee has exploited his own competency in a certain
context, according to the definition of trust in competencies
(see formula (3)). This value strictly depends on the worker.
Specifically, for each worker, the team builder agent loads the
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Inputs and Output fuzzy sets for the reasoning of the team builder agent.

relative fuzzy rules based knowledge and applies the inference
based on the instanced set of fuzzy rules.

According to the Mamdani-type inference, the output of the
fuzzy system is a single value computed by defuzzification of
the aggregated output fuzzy sets. Herein, we have exploited
the most popular defuzzification method, i.e. the centroid
calculation, which returns the center of area under the curve
representing the aggregated output. This value represent the
“overall” competency of a given worker in a given context.

For each selected worker, the team builder agent returns a
synthetic competency value. Then a ranked list of workers is
returned. It represents the recommendation to send DSS.

VI. AN EXAMPLE SCENARIO

Let us suppose a team building request occurs. The DSS
requires for some specific competencies with the associated
level of assessment about those competencies in some specified
context. For instance, one of the desired requirements might
be to select a human resource whose competence level is
expert in Java programming and proficient in team working.
The searcher agent, which is in charge of complying this
request, returns to the team builder agent the set of workers
that have both the competencies. For each worker, the agent
instantiates the set of fuzzy rules associated to him: his value
m of total number of situations (experienced by trustors) and
the fuzzy set representing the own competence level as well. In



other words, if the worker d has competence level competent
in Java programming and his number of experiences in this
context is 7, the relative fuzzy rules base will be the domain
[0, ..., 7] of membership functions for trust and distrust (see
Figure 5) and the linguistic term used will be competent. Thus,
the team builder agent applies the inference model on the
knowledge based associated to that worker and deduces how he
is “competent” in the specific context. At the end, the ranked
list of all the workers is returned.

It is interesting to observe that sometimes an organization
prefers to select workers with competencies levels that are
slightly lower than the desired ones, for internal policy such
as personnel cost, career development, etc. As said in Section
II, Figure 1, the organizational strategies/policies could be to
apply “Training and Development® practice. In fact, it would
be desirable that, when the team builder agent is committed
to find human resources with a specific competency level (in
a given context), it does not answer with a perfect match, but
provides workers whose competency level and trustworthiness
together approximate the request.

The agents should select all the workers that have compe-
tency in a requested context (for instance, in Java program-
ming), without further filtering on the required competence
level. An idea is to use for each worker twice the fuzzy
inference system: firstly, compute the overall competency by
exploiting his competence level, as described in Section V. We
call the final value of inference process the personal compe-
tence of each worker. Then we would evaluate the expected
overall competency of the selected worker, considering instead
the required its competence level. The goal is to compare
the two output values. Thus, when the team builder agent
instantiates the fuzzy inference rules associated to a worker,
executes once the inference with is personal rule base. Then
it executes a modified version of the worker rules base that
substitutes the fuzzy linguistic term describing the competence
level of worker with the required one.

After the inference, the agent obtains two values that
represent the competency: the personal and the expected ones.
By comparing the two values, it possible to assess how much
the personal value of worker’s competence approximate the
expected one. Thus, the agent will return the worker whose
difference between these two values is minimum. Let us note
that when the agent selects a worker whose competence level
fully matches the the requested one, the two values will be
equal. This comparison allows us to get the worker whose
competence approximates to desired one. More important, the
output values include an evaluation with respect to the trust.
In other words, we evaluate the competence of a worker (with
respect to the requested one), taking into account also the
trustworthiness of the worker. The final ranked list will be
a pool of suitable human resources, which could do not fully
match the DSS request, but meets the organizational policy.

Modelling the competence level, trust and distrust allows us
to get a new measure of competence as a balanced mix of these
parameters that could better reflect the organization policy.
This result is preferable to a crisp reply for the request “all and
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just the workers with a given competence level on a context”,
that can mean an high cost in terms of resources allocation. As
said in Section II, the organization can be interested in activity
of “Training and Development”, to professionally increase the
competencies levels of its employees. The fuzzy inference
model of the team builder agent can provide this kind of
answers.

VII. CONCLUSION

This paper defines an agent based framework which sup-
ports competency-based management. The trustworthiness of
a worker is evaluated as combination of his accumulated trust
and competency levels for a specific context. A fuzzy inference
system, embedded into the team builder agent, accomplishes
the combined evaluation which provides an added value to the
overall evaluation of a worker, through an adequate balancing
of human expertise, competencies and capabilities. The agent
returns recommendations to DSS request, providing a ranked
list of the workers which matches or just approximates the
request competency and level.

In this work, we have exploited Fuzzy Logic to model the
trust (and distrust) in competency as well as the competency
level. Although the modeling of this framework is still in
progress, as future work, we intend to extend the fuzzy mod-
elling to other parameters related to organizational strategies
and the human resource management. The approach will be
experimented in ARISTOTELE FP7 EU-Project.

REFERENCES

[1] I. Nonaka, G. F. von Krogh, and S. C. Voelpel, Organizational knowledge
creation theory: Evolutionary paths and future advances. Organization
Studies 27: 1179-1208, 2006.

S. Atkinson, and D. Butcher, Trust in Managerial Relationships, Journal
of Managerial Psychology, Vol. 18 No. 4, pp. 282304, 2003.

R. C. Mayer, J. H. Davis, & F. D. Schoorman, An integrative model of
organizational trust. Academy of Management Review, 20:3 pp.709 734,
1995.

S. E. Dreyfus Formal models versus human situational understanding:
Inherent limitations on the modelling of business expertise (ORC 81-3).
Berkley: Operations Research Center, University of California, 1981

R. M. Kramer, “Trust and Distrust in Organizations: Emerging Perspec-
tives, Enduring Questions, Annual Reviews Psychology, 50, 569-598,
1999.

D. H. McKnight,V. Choudhury, and C. Kacmar, Developing and Vali-
dating Trust Measures for E-Commerce:An Integrative Typology,” Infor-
mation Systems Research, 13(3), 334-359, 2002.

X. Li, J. S. Valacich, and T. J. Hess. Predicting User Trust in Information
Systems: A Comparison of Competing Trust Models. In Proceedings of
the 37th Annual Hawaii International Conference on System Sciences
(HICSS’04), Washington, DC, USA, 2004.

S. Nefti, F. Meziane, and K. Kasiran. A Fuzzy Trust Model for E-
Commerce. In Proceedings of the Seventh IEEE International Confer-
ence on E-Commerce Technology (CEC ’05). IEEE Computer Society,
Washington, DC, USA, 401-404, 2005.

F. Skopik, D. Schall, and S. Dustdar. Modeling and mining of dynamic
trust in complex service-oriented systems. Inf. Syst. 35, 7 (November
2010), 735-757, 2010.

J. Huang and D. Nicol, , A Formal-Semantics-Based Calculus of Trust,
IEEE Internet Computing, 14, 5, 38-46, 2010.

Z. Hui, Computer Technology and Development, ICCTD ’09. Interna-
tional Conference on Practice of Strategic Human Resource Management
In the Enterprise, volume 1, 683 -686, 2009.

Z. Wei, L. Lu, Z. Yanchun, Using fuzzy cognitive time maps for
modeling and evaluating trust dynamics in the virtual enterprises, Expert
Systems with Applications, Volume 35, Issue 4, 2008, Pages 1583-1592,
2008.

[2]
[3]

[9]

[10]

[11]

[12]



[13]

[14]

[15]

B. ZadJabbari, S. Mohseni, P. Wongthongtham, Fuzzy logic based model
to measure knowledge sharing, 3rd IEEE International Conference on
Digital Ecosystems and Technologies, 2009. DEST 09, pp.507-510, 1-3
June 2009

D. Artz and Y. Gil, A survey of trust in computer science and the
semantic web, J. Web Sem., vol. 5, no. 2, pp. 5871, 2007.

E.H. Mamdani,and S. Assilian, An experiment in linguistic synthesis
with a fuzzy logic controller, International Journal of Man-Machine
Studies, Vol. 7, No. 1, pp. 1-13, 1975.

109




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 400
        /LineArtTextResolution 1200
        /PresetName <FEFF005B9AD889E367905EA6005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


