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Abstract— Nowadays, trust and reputation models are used to
build a wide range of trust-based security mechanisms and trust-
based service management applications on the Internet of Things
(IoT). Considering trust as a single unit can result in missing
important and significant factors. We split trust into its building-
blocks, then we sort and assign weight to these building-blocks
(trust metrics) on the basis of its priorities for the transaction
context of a particular goal. To perform these processes, we
consider trust as a multi-criteria decision-making problem, where
a set of trustworthiness metrics represent the decision criteria. We
introduce Entropy-based fuzzy analytic hierarchy process
(EFAHP) as a trust model for selecting a trustworthy service
provider, since the sense of decision making regarding multi-
metrics trust is structural. EFAHP gives 1) fuzziness, which fits the
vagueness, uncertainty, and subjectivity of trust attributes; 2)
AHP, which is a systematic way for making decisions in complex
multi-criteria decision making; and 3) entropy concept, which is
utilized to calculate the aggregate weights for each service
provider. We present a numerical illustration in trust-based
Service Oriented Architecture in the IoT (SOA-IoT) to
demonstrate the service provider selection using the EFAHP
Model in assessing and aggregating the trust scores.

Index Terms—Internet of Things, Multi-criteria Decision
Making, Analytical Hierarchy, Service Oriented Architecture

1. INTRODUCTION

Trust is introduced in social science as the situation where an
entity called trustor relies on the actions of another entity called
the trustee [8] and [9]. That is, the trustor delegates a trustee to
perform specific activities on its behalf.

When the trustor is uncertain or cannot confirm the outcome
of the trustee’s actions, it can establish and assess expectations
regarding these outcomes [10].

The Service Oriented Architecture in the Internet of Things
(SOA-IoT), is a collaboration and interaction among IoT
entities. Every entity mutually acts as a service-consumer or
service-provider for offering services and sharing resources
[13]. The interaction is between the service-provider and the
service-consumer performed through service APIs. SOA
technologies enable [oT entities to publish, discover, select, and
compose services [12].
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Trust is as an integral part of building several applications, such
as trust-service-provider selection, in SOA-IoT and Social-IoT.
The success of trust-based applications and service-provider
selection has a strong relation with trust computing, trust
aggregation, and consideration of the subjective preferences of
a trustor.

The establishment and evaluation of trust is an essential factor
in the success of trust-based applications in emerging
technologies. Applying the trust concept in any computational
discipline requires incorporation of the trust model with well-
defined and structural mechanisms.

IoT’s software development requires the interaction of different
services from diverse web-service providers. W3C [15] defined
web services as “a software system designed to support
interoperable machine-to-machine interaction over a network.
Each web service has an interface that is described in a machine
process-able format (specifically WSDL). Web services
interacts with each other’s using SOAP-messages, typically
conveyed using HTTP with an XML serialization in
conjunction with other Web-related standards".

Engineering a software system for IoT transactions and
workflows faces several challenges, such as heterogeneity and
dynamicity, in IoT environments. Various languages and
technologies are used by IoT entities. Consequently, the
availability of the resources and functionalities can change over
time. Developing pervasive systems for IoT-based smart
environments requires seamless integration of the various
functionalities and adaptation of the dynamicity. Therefore,
modeling each component as an independent entity is crucial.
Environmental features are considered as functions of time to
reason regarding the context [34].

All SOA-IoT resources are modeled as services. Service
composition stage combines multiple services to achieve the
requestor desires or to perform one transaction.

In SOA-IoT, the way of building software has new
consideration such as dynamicity, e.g., service providers,
service requestors and new services join or leave the system
frequently. Accordingly, the selection of a service provider is
one of the crucial issues that need to be considered on priority.
The decision of a service provider selection in trust-based SOA
is made on the basis of the IoT entities’ trustworthiness, as
illustrated in Figure (1). Trust-based service provider selection
shows better performance, whereas service properties are well
known [16].
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Entropy-based fuzzy analytic hierarchy process (EFAHP) fits
the requirements of trust, since it provides 1) fuzziness to cope
up with vagueness, uncertainty, and subjectivity of trust; 2) a
systematic way to structure complex MCDM; and 3) entropy
that helps in calculating the aggregate weights for each criterion
(trust attribute). Some studies such as [11] and [14] followed
MCDM for trust computing. In the present work, we
incorporate entropy and fuzzy AHP, such as SOA-IoT, for trust-
based service provider selection in the service-oriented
environments.

We present a numerical illustration in the context of trust-

based SOA-IoT to demonstrate the service provider selection
using an EFAHP model in trust assessment and score
calculation.
The rest of this paper is organized as follows. Section II
provides background and definitions. Section III introduces an
EFAHP as a structural approach for trust decision making based
on service provider selection for SOA-IoT. Section IV presents
a numerical illustration. Section V concludes this paper.

II. BACKGROUND

This section provides a background of the concepts and terms
that are used in this paper, such as IoT, trust, trustworthiness,
trust entities in IoT, AHP, fuzzy sets and numbers, fuzzy
analytic hierarchy process (FAHP) and entropy.

A. Internet of Things (IoT)

The 10T is defined as “the network of physical objects, devices,
buildings, vehicles and other items embedded with electronics,
software, sensors, and network connectivity that enables these
objects to collect and exchange data” [17]. It allows objects to
be sensed and controlled remotely across existing network
infrastructure [18].

B. Trust

Trust is defined as “the firm belief in the competence of an
entity to act dependably, securely, and reliably within a
specified context”

[20].
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Figure 1. Trust-based SOA-IoT
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C. Trustworthiness

According to the Oxford dictionary [19], “Trustworthiness is
the ability to be relied on as honest or truthful”.

D. Trust Entities in IoT

The trust relationship in IoT involves two types of entities
named as trustee and trustor, which are dependent on each other
to share mutual interests. The trustor needs to have confidence
on the trustees in terms of benevolence, honesty, and beliefs.

Therefore, the trustor must ensure that the trustee will not betray
it by performing risky behaviors. Trust is characterized by
uncertainty and involves risk. Hence, ensuring that the trustee
will be up to the expectation of the trustor is difficult.

We consider competence, willingness, timelines, and
honesty as trust metrics for illustrating EFAHP for trust-based
service provider selection.

e Competence: denotes the capability of the trustee to
perform a particular task in a specific context.

e  Willingness: denotes the motivation and desires the
trustee has for performing the trustor's task correctly.

e Availability: denotes the level to which a trustee is in a
prescribed operable and committable state during the
mission.

e Timelines: denotes a way of representing or performing a
group of tasks in chained order based on a specific
timescale.

e Honesty: denotes straightness of performing the task,
including fairness, sincerity, and loyalty, without theft,
cheat, and lie.

E. Analytic Hierarchy Process (AHP)

The AHP proposed by Saaty [29] is a quantitative approach for
candidate selection among alternatives. The selection is based
on the alternatives’ relative performance regarding one or more
desired criteria [21] [22]. The AHP deals with complex
decisions by structuring the alternatives into a hierarchical
paradigm. The hierarchy is established through pairwise
comparisons of separate judgments rather than prioritizing all
the choices and criteria simultaneously [23]. The AHP
framework uses a one-way hierarchical relationship concerning
the decision layers. The hierarchy is composed in the middle
level(s) with decision alternatives at the bottom, as shown in
Figure (2). The AHP provides a structured approach for locating
priorities on each level of the hierarchy using pair-wise
comparisons that are quantified by a [1 + 9] scale.

F. Fuzzy Sets and Fuzzy Number

Zadeh [26] proposed the Fuzzy Set Theory (FST) for dealing
with the vagueness and uncertainty. FST has the capability of
uncertain data representation, which allows mathematical
operators and programming on the fuzzy domain. Fuzzy set is a
class of objects that have a continuity of grades of memberships.
It is represented via a membership-function, which assigns a
grade of membership to each object in the range [0-1] [24] and

[25]. A tilde delimiter “~” is placed above a symbol if the
symbol represents an FST.

G. Fuzzy analytic hierarchy Process (FAHP)

The FAHP has a particular concern with the decision-making
journey from consistency and the measurement of the decision
elements while considering the dependencies. Generally, the
FAHP is a nonlinear framework that performs both deductive
and inductive reasoning. FAHP has a wide range of applications
in MCDM, such as resource allocation, planning, and conflict
resolution [27].

H. Entropy

The entropy theory aims to measure the uncertainty of a random
variability [28]. The entropy concept can effectively
characterize natural behavior; where the values of entropy are
proportionate to the variables’ randomness [5]. The biggest
entropy values denote more dissemination or larger level of
randomness than lower entropy values. The subjective
significance of different level attributes is derived from real life
judgments and biases; thus, the possibility of inaccuracy among
different judgment techniques and recommenders cannot be
ignored. The entropy assesses the objective significance of the
criteria in the substitutive alternative level; hence, the entropy
concept enriches the decision-making processes [7].

ITIT. EFAHP MODEL

The fundamental steps for EFAHP are the construction of
hierarchy representation for the system. The hierarchy
construction helps in solving a complex problem via
consecutive and straightforward processes [1]. It requires the
decomposition of the problem into levels, wherein each of these
levels  comprises different  elements/factors. The
elements/metrics of each level are independent of each other
and compared with the elements/metrics in the same level of the
hierarchy. Connecting with at least one or more
elements/metrics of the next upper level is compulsory for each
element/metrics.

The higher level is considered as a criterion and based on the
concept that the element of the next level compared with it is
the lower one as discussed in [2]. Typically, EFAHP model for
trust in IoT requires the following activities:

e Construct a hierarchy structure: Structures’ trustworthy

¢ Construct comparison matrix

e Identify the fuzzy scale

e Identify the fuzzy membership function

e Construct and process the fuzzy judgment matrix

e Utilize entropy concepts to calculate the aggregate
weights.

e Select the entity that has the highest weight as a service
provider.

All these activities are explained as follows:
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A. Construction of a Hierarchy structure

Structures represent IoT entities with the key elements of
trustworthy criteria in IoT, as shown in Figure (2). The lower
level represents IoT entities, the intermediate levels represent
trust criteria and sub-criteria, and the top-level represents the
overall trust credit of each of the IoT entities.

Overall Trust of IoT
entity

1 1 el jsnay,
T BLIJLID JSTLL],
U BLIGJLIY JSILL],

€ BLI9)LID ISNU,

Entity(n) J

Figure 2. Hierarchy structure

B. Comparison Matrix

We establish T = (tq, ty, ... ... t,) as a set of homogenous trust
attributes/criteria associated with the IoT entity and point of
view. This method helps the trust system in quantifying the
relative importance of the trust factors/criteria T in terms of the
transaction requirements. To perform the comparison process,
we assign some weights to each trust criteria/factors (t;, t;) that
concern a transaction requirements. The scale of pairwise
comparison extended from Satty et al. [3] is illustrated in Table
1.

The comparison matrix is a useful way of converting
qualitative/subjective judgments to a numerical-value. The trust
judgment module estimates how many times in terms of
importance it judges [oT entity as compared to other ones based
on a given trust metric/criterion during pairwise comparison
processing. The same pairwise comparison processes apply to
every factor/metric of the [oT entity at a given hierarchy level
according to the element of the next upper level.

We establish a comparison matrix to calculate the priorities of
the IoT entities for being a service provider, as illustrated in
Equation (1).

1 aq, Qa3 ST
a= |V LT @
1/an1 e e e 1

where a;; represents a pairwise comparison, if the comparison
showed that t; is greater-than-or-equal to t;; 1/a;; represents
that the attribute t; is less than or equal to t;; the presence of
“1” means none of the entities dominates the others; and “0”
denotes that a judgment is not available.

The following rules govern the entries “a;;” of the
comparison matrix.

a,:]' > 0, ai]- = 1/aﬂ, a; = 1 Vi. (2)
C. Identification of Fuzzy Scales

Triangular Fuzzy Numbers (TFNs) are represented in the range
[1-9]. TFNs are used to capture the subjectivity or uncertainty
of the pairwise preferences of trust criteria. The FS definition,
as illustrated in Figure (3), consists of five TFNs and the
corresponding fuzzy membership-function. FS is represented as
follows:
F = {(x,u(x)),x € U}, where

X represents the value on the real line,

U represents the universe of discourse,

u(x) represents the membership-function and its value

in the range [0,1].

TABLE 1: PAIRWISE COMPARISON SCALE

AHP pairwise comparison scale Fuzzy AHP pairwise
comparison scale
Numeric Verbal Explanation Fuzzy Triangular
al Scale judgment Number Fuzzy scale
Equality Equal importance ~
1 of both elements 1 (1,1,2)
Moderate Moderate
3 importance of 3 (1,3,5)
one element over
another
Strongly Strongly
5 favouring one
criterion over 5 3,5,7)
another
Very Very strongly
7 .
Strongly favouring
one criteria over 7 5,7,9)
another
9 Extremely Extremely 5 (79,9
important
Intermediate Intermediate
2,4,6,8 values between
two judgments
Equality =~ Moderately Strongly Very Strongly  Extremely
-1
0.5
n(x)
0 1 2 3 4 5 6 7 g 9

Figure 3. Fuzzy set with the triangular membership function
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D. Identification of fuzzy membership function

The triangular fuzzy membership function can be defined as
follows

( 0, x <,
x—1
— l<x<m,
pe) =47, ®3)
| m<x<u,
u—m
0, xX>u

By considering the Alpha-cut a (interval of confidence), the
TFNs can also be written as follows [4].
Let M = (I, m,u) be TFN where [ <m < u, then
M, =[1%u*]=[(m-Da+,—-(u—m)a+u] (4)
Va € [0,1]
The main arithmetic operations on FNs using Alpha-cut a are

M, = [mf, mg],

vm,, mg,n,,ng € RY,
N a € [0,1]

No = [nf, ng],

MON = [mf +n%, mé + ng]

MON = [m¥ —n%, mé& —n¥] 5)
M®N = [m¥ x n%, m& x n%]
M@N = [m{ /n§, mg/n{]

E. Fuzzy Judgment Matrix Construction

The membership function of the fuzzy set defines the fuzzy
judgment matrix. The fuzzy judgment matrix is based on the
values that represent pairwise preferences of trust
criteria/attributes for the IoT entity (service-requestor) with
respect to the specific service/transaction. The judgment matrix
is established in the following form to represent pairwise
preferences of trust attributes for the IoT entities.

[ ]; dqz ?13 ?m-l
o IR S B
ll/ﬁln e 1 J

where a;; = 1, 3,5,7,9 are fuzzy numbers, which is similar
to the pairwise comparison-scales [3], explained in Table 1.

F. Finding the weights via computing fuzzy Eigen value

In a crisp pairwise comparison matrix, weights of the attributes
can be determined through the principal of an eigenvector w of
the matrix A [6].

Ax = Amaxx (7)
where,
e A is n X n fuzzy matrix, having crisp numbers
® x is non-zero n X 1 crisp-vector represents a crisp
numbers x;.

If the vector (x) is normalized, then it becomes the priority
vector of the ToT entities with respect to the trust attributes (in
the higher level). 4,,,,, is the largest Eigen-value of the matrix
A. This process aims to determine the corresponding trust

weights (preferences) of all service-provider entities according
to trust factors/attributes in the next higher level.

u(aij)

A
o At §=1anda=0.5:
o
é w=0, a;=2
{9
3 _ _
S w=1 a;=4
5 lqg = 0.5F-mmmm e XD
2
3

> &ij

0.0 1 2 3 4 5
<«—8 —>| «—5—>

~— Degree of fuzziness—>

Figure 4. Fuzzy parameters defined-alpha cut and index of optimism

(8].

As shown in Equation (4), Equation (7) must be converted into
fuzzy form to complete the analysis of the fuzzy matrices as
follows.

laiiixin aiiu Xt @ - © [afuxny, afuXnul
= [Axi, Axp,]. (®)
where the subscripts © u’ and ' I’ represent the upper and
lower values of the fuzzy set, which are defined in the fuzzy
membership-function.

G. Conversion of Fuzzy Judgment Matrix into Crisp Judgment
Matrix

Conversion of the fuzzy preferences/judgment matrix into crisp
judgment matrix carried out by Equation (9) as follows:
df‘j = a)a;"ju +(1- a))a;"ﬂ, Vw € [0,1]. 9
where w is the index of optimism that indicates the degree of
optimism in a decision making module toward the selection of
trustworthy service provider [8]. The triangular set is defined in
terms of level of confidence (a) and index of optimism (w), as
shown in Figure (4). Whereas, § represents fuzziness degree.
e When § = 0 and a = 1, the fuzzy preference and the
crisp preference numbers have no difference.
e Otherwise, an indication of the difference between the
crisp-preference and the fuzzy preference is given.
If any deviation of alpha value from 1 (e.g, <l) indicates the
level of uncertainty, then the level of confidence in the
candidate service-provider entity decreases. w, represents the
behavior of the decision-making module toward the fuzziness
in the judgment. Consequently,
e w approaching O reflects that the attitude of the
decision-making module tends toward moderate value or
crisp value underestimation.
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e w approaching 1 indicates that the attitude of the
decision-making module tends toward extreme values or
crisp value overestimation.

Thus, the fuzzy judgment matrix can be converted into the crisp
matrix by applying Equation (9) and by substituting the values
for wand a. We can have the fuzzy judgment matrix as
follows:

A% A% ... j<«
a;; Qnz Ain
ac ac ces ac
A=|%1 a2 Qon (10)
A A A
an1 Qpz -+ Qnn

where A is a crisp form of the judgment matrix.

H. Utilization of entropy concepts to calculate aggregate
weights

The entropy based on the relative frequency is represented as

follows:

[Ga1 Gz %12]

|S1 S S| fir fiz o fin

| : : o o=y oy s a
ﬂzﬂzmﬂﬂ fur faz o fan

Sy S, Sn

where S = Y71 a;
The entropy can be calculated as follows:

H = - Z(flj) log,(f1))
=1

= =Y () loga(fy)  (12)
=

= = ()0 (1)
j=1

where H; is the ith entropy values.
Then, entropy weights can be obtained by normalising Equation
(12) into Equation (13):
H; .
i=123....n

n )
j=1Hj

H; = (13)

IV. NUMERICAL ILLUSTRATION

In an SOA-based IoT environment, an [oT entity (service-
requestor) wants to choose one service provider to provide the
specific service. A total of four IoT entities compete for being
selected as a service-providers. The trust system specified five
trust attributes/factors to be considered during service-provider
selection. The service provider detected by the system at the
moment of transaction is given in Table 2. The fuzzy weights
of the trust criteria given by the trust system (subjective
weights) are shown in Table 3. The processes of Entropy-Fuzzy
AHP to judge which is the most trustworthy entity among the
four service providers are demonstrated as follows:

A. Construction of Hierarchy Architecture

The first step in the Fuzzy AHP is the development of a
representation of the problem in terms of the overall trust for
every entity, which has a chance to be selected as a service
provider, the criteria/attributes of trust, and the service provider

alternatives.
Overall Trust of
1oT entities
) e N\ e N\ 4 N\

Q

o > —

s = 5 5 z
2 = 5 g 2
g 2 g e 2
2 & £ 2 <
[¢] < w

[ Entity (1) ][ Entity (2) ][ Entity (3) ][ Entity (4) ]

Figure 5. Trust hierarchy structure

B. Construction of Pairwise Fuzzy Comparison Matrix

The pairwise fuzzy comparison matrix is constructed as
follows:

TABLE 2: FUZZY JUDGMENT MATRIX

Compet | Wilines Availab Timelin | Honesty
ences s ility ess
Entity (1) | (1,3,5) | 5,7.9) | 3,57 | (1,3,5) | (1,1,3)
_ | Entity(2) | (1.99) | (L1L3) | (1,35 | (1,35 | 357
A= [ Entity 3) [ (1L13) [ (135 [ (135 | 357 [ (139
Entity (4) | 357 | (5,79 | (1,1,3) | (1,1,3 | (1,3,5)
TABLE 3: Fuzzy SUBJECTIVE WEIGHT VECTOR
W =
Complete | Wiliness | Availability | Timeline | Honesty
(1,3,95) (7,9,9) (5,7,9) (1,3,95) (1,1,3)

We can multiply the fuzzy subjective weight vector W by the
corresponding column to assemble the total fuzzy judgment
matrix A.
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TABLE 4: MULTIPLICATION OF METRIC A BY VECTOR W

Competence Willingness Availability Timeliness Honesty
Entity)) | (1398 (13,5 [ 7.9.90G.7.9 [ 6.7.9© 6,57 [ (1,3,9@ (1,3,5) [, 1,3)@ (1, 1,3)
;4 = Entity(2) (1,3,5)® (7,9,9) [ (7,9,9® (1L1,3) | 5.7.99® (1,3,5) | (1,3,5)® (1,3,5) |(1,1,3)® (3,5,7)
Entity(3) (1,3,5)® (1,L,3) [ (7.9,9® (1,3,5) | 5.7.99® (1,3,5) | (1,3,5)® (3,5,7) |(1,1,3)® (1,3,5)
Entity(4) 1,3,5)® 3,57 [ (1.9,9® 5.7.9) | 5.7.99® (1,1,3) | (1,3,5)® (1,1,3) |(1,1,3)® (1,3,5)
TABLE 5: FUZZY JUDGMENT MATRIX WHEN a = 0.8

Entity(1) [6.76,11.56] | [56.76,66.6]] [30.36,39.96] [6.76, 11.56] [1, 1.96]

;1 008 = Entity(2) [22.36, 30.6] [8.6, 12.6] [17.16, 25.16] [6.76, 11.56] [4.6,7.56]

Entity(3) [2.6,4.76] [22.36,30.6]| [17.16,25.16] | [11.96,18.36] | [2.6,4.76]

Entity(4) [11.96, 18.36]| [56.76, 66.6] [6.6,10.36] [2.6,4.76] [2.6,4.76]

v, =[0,1], ;la = [af,a;]= [(a2 —apa+a, —(a;—a,)o+ az}

We establish @ = 0.8 and w = 0.5 for moderate selection.
a4y =[B3-1)%x08+1,-(5-3)%x08+5]®

[B—-1)x08+1,—-(5—-3)%x08+5]

a,, =[6.76,11.56]

where a = 0.8. We compute 4, using equation (9) as follows:
af, =05x 1156+ (1 —0.5) x 6.78 =9.16. The entire
results are given in Table (6).

TABLE 6. CONVERSION OF FUZZY JUDGMENT MATRIX INTO CRISP

A=

Compet Willing Availabilit Timeliness Honesty
Entity(1) | 9.16 61.68 35.16 9.16 1.48
Entity(2) 26.48 10.6 21.16 9.16 6.08
Entity(3) | 3.68 26.48 21.16 15.16 3.68
Entity(4) 15.16 61.68 8.48 3.68 3.68

C. Entropy calculations

First, the relative frequencies are calculated using Equation (11)
as shown in Table 7, since w = 0.5.

TABLE 7. RELATIVE FREQUENCES

Competenc| Wiliness |Availability| Timeliness | Honesty

Entity(1)] 0.0785 0.5288 0.3014 0.0785 0.0126

f = Entity(2)] 0.3603 0.1442 0.2879 0.1246 0.0827
Entity(3)] 0.0524 | 0.3774 0.3015 0.2160 0.0524
Entity(4)] 0.1635 0.6655 0.0914 0.0397 0.0397

The relative frequencies are shown in Table 7. The resulting
aggregate weights computed by normalizing entropy values are
shown in Table 8.

TABLE 8. NORMALIZED ENTROPY VALUES

Entropy_values Entropy_weights
Entity(1) H1=1.6635 0.2289
Entity(2) H2 =2.1225 0.2921
Entity(3) H3=1.9754 0.2719
Entity(4) H4 =1.5053 0.2069

As shown in Table 6, Entity 2 is the best service provider
when o = 0.8 and w = 0.5.

V. CONCLUSION

Trust is a crucial element in the successful interactions among
IoT entities. In this article, we have focused on trust-based
service provider selection in IoT. We introduced an entropy-
based fuzzy AHAP model for trustworthy service provider
selection IoT. The model supports splitting trust into its
building-blocks (trust metrics), then sorting and assigning
weights to these trust metrics on the basis of its priorities for the
transaction context of a particular goal. The numerical example
demonstrated the efficiency and flexibility of the proposed
model, especially with the subjectivity of multiple criteria in
trust-based IoT systems.

REFERENCES

[1] Hongre, Lionel. "Identifying the most promising business model by using
the analytic hierarchy process approach." (2006).

[2] Udo, Godwin G. "Using analytic hierarchy process to analyze the
information technology outsourcing decision." Industrial Management &
Data Systems 100, no. 9 (2000): 421-429.

[3] Satty, Thomas L. "The analytical hierarchy process: planning, priority
setting, resource allocation." RWS publication, Pittsburg (1980).



[14]

[15]

[16]

[17]

[18]

[19]
[20]

(21]

[22]

(23]

[24]

(23]

[26]

[27]

2018 IEEE 43rd Conference on Local Computer Networks (LCN)

Kwong, Chun-Kit, and Hao Bai. "A fuzzy AHP approach to the
determination of importance weights of customer requirements in quality
function deployment." Journal of intelligent manufacturing 13, no. 5
(2002): 367-377.

Zeleny, Milan, and James L. Cochrane. "A priori and a posteriori goals in
macroeconomic policy making." Multiple Criteria Decision Making 373
(1973): 391.

Thomas L.. Saaty. Fundamentals of Decision Making and Prority Theory
with the Analytic Hierarchy Process. RWS Publications, 1994.

KLIR, GEORGE J., and BO YUAN. "Fuzzy Sets and Fuzzy Logic:
Theory and Applications." (1996).

Mayer, Roger C., James H. Davis, and F. David Schoorman. "An
integrative model of organizational trust." Academy of management
review 20, no. 3 (1995): 709-734.

Bamberger, Walter. "Interpersonal Trust-Attempt of a Definition."
Scientific Report, Technical University Munich (2010).

Seligman, Adam B. "Trust and sociability." American Journal of
Economics and Sociology 57, no. 4 (1998): 391-404.

Ashtiani, Mehrdad, and Mohammad Abdollahi Azgomi. "A multi-criteria
decision-making formulation of trust using fuzzy analytic hierarchy
process." Cognition, Technology & Work 17, no. 4 (2015): 465-488.

Li, Xu, Rongxing Lu, Xiaohui Liang, Xuemin Shen, Jiming Chen, and
Xiaodong Lin. "Smart community: an internet of things application."
IEEE Communications Magazine 49, no. 11 (2011).

Guinard, Dominique, Vlad Trifa, Stamatis Karnouskos, Patrik Spiess, and
Domnic Savio. "Interacting with the soa-based internet of things:
Discovery, query, selection, and on-demand provisioning of web
services." [EEE transactions on Services Computing 3, no. 3 (2010): 223-
235.

Xia, Hui, Zhiping Jia, Lei Ju, Xin Li, and Youqin Zhu. "A subjective trust
management model with multiple decision factors for MANET based on
AHP and fuzzy logic rules." In Green Computing and Communications
(GreenCom), 2011 IEEE/ACM International Conference on, pp. 124-130.
IEEE, 2011.

Billhardt, Holger, Ramén Hermoso, Sascha Ossowski, and Roberto
Centeno. "Trust-based service provider selection in open environments."
In Proceedings of the 2007 ACM symposium on Applied computing, pp.
1375-1380. ACM, 2007.

Hammer, Stephan, Michael Wilner, and Elisabeth André. "Trust-based
decision-making for smart and adaptive environments." User Modeling
and User-Adapted Interaction 25, no. 3 (2015): 267-293.

ITU-T ,”Internet of Things Global Standards Initiative “”,ITU. Retrieved
20 Dec 2017. http://www.itu.int/en/ITU-T/gsi/iot/Pages/default.aspx
Chen, Ray, Jia Guo, and Fenye Bao. "Trust management for SOA-based
IoT and its application to service composition." [EEE Transactions on
Services Computing 9, no. 3 (2016): 482-495.

Dictionary, Oxford. "Oxford dictionaries." Language Matters (2014).
Grandison, Tyrone, and Morris Sloman. "A survey of trust in internet
applications." IEEE Communications Surveys & Tutorials 3, no. 4 (2000):
2-16.

Boroushaki, Soheil, and Jacek Malczewski. "Implementing an extension
of the analytical hierarchy process using ordered weighted averaging
operators with fuzzy quantifiers in ArcGIS." Computers & Geosciences
34, no. 4 (2008): 399-410.

Lin, Feng, Hao Ying, Rodger D. MacArthur, Jonathan A. Cohn, D. Barth-
Jones, and Lawrence R. Crane. "Decision making in fuzzy discrete event
systems." Information Sciences 177, no. 18 (2007): 3749-3763.
Vahidnia, Mohammad H., Ali A. Alesheikh, and Abbas Alimohammadi.
"Hospital site selection using fuzzy AHP and its derivatives." Journal of
environmental management 90, no. 10 (2009): 3048-3056.

Shu, Ming-Hung, Ching-Hsue Cheng, and Jing-Rong Chang. "Using
intuitionistic fuzzy sets for fault-tree analysis on printed circuit board
assembly." Microelectronics Reliability 46, no. 12 (2006): 2139-2148.
Kahraman, Cengiz, Da Ruan, and Ethem Tolga. "Capital budgeting
techniques using discounted fuzzy versus probabilistic cash flows."
Information Sciences 142, no. 1 (2002): 57-76.

Zadeh, Lofti A. "Information and control." Fuzzy sets 8, no. 3 (1965):
338-353.

Saaty, Thomas L. "Decision making with the analytic hierarchy
process." International journal of services sciences 1, no. 1

(2008): 83-98.

[28] Shannon,

Claude Elwood. "A mathematical theory of
communication." ACM SIGMOBILE Mobile Computing and
Communications Review 5, no. 1 (2001): 3-55.

[29] Saaty, T. L. ”The Analytic Hierarchy Process.” McGraw-Hill, New York,

1980.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


