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Abstract— Participatory sensing is an approach to data 
collection that offers individuals and groups the opportunity to 
participate in an application using their sensor devices. Receiving 
contributions from multiple individuals may result however, in 
corrupted and inaccurate sensed data. Therefore, it becomes 
important to be able to have enough knowledge about each 
participant in order to evaluate their contributions and 
trustworthiness. In this paper, we present a Reputation System to 
Evaluate Participants (RSEP). The RSEP, starts with grouping 
participants based on their contributions, and then selects the 
highest group value based on its participant reputation values. 
The RSEP filters the sensed data to separate out the most accurate 
contributions that enhance the purpose of the participatory 
sensing applications. Experimental results show that the proposed 
RSEP has a high accuracy level in evaluating and selecting 
participant contributions. 

Index Terms— participatory sensing; reputation system; data 
quality. 

I. INTRODUCTION 

Participatory sensing applications [1] allow individuals and 
groups to participate in an application by sensing, collecting and 
sending the data to an application server. The server processes 
the collected sensor data and makes them available to the end-
users. Existing smartphones allow participants to contribute in 
participatory sensing applications by using their embedded or 
peripheral sensors such as GPS, microphone, camera, ambient 
light, accelerometer and proximity to collect data. Smartphones, 
moreover, allow participants to send the collected sensor data 
through the Internet using LTE and Wi-Fi [2]. Participatory 
sensing enables a variety of applications that help communities, 
companies and governments in areas such as urban planning, 
community safety, public health, transportation and traffic 
monitoring [3]. 

Sensor devices have three sensing modes when collecting 
data that are at the participant involvement level. “Manual” 
mode requires the participant to perform the task for every 
sensing contribution. “Automatic” mode acts periodically set by 
the participant. “Opportunistic” mode takes an action when it 
satisfies the application’s conditions [4].  

Participatory sensing is not the only approach that carries 
those definitions, requirements and goals. There are other 

similar approaches such as public sensing [4], mobile sensing 
[5], crowd sensing and opportunistic sensing [6]. These terms 
are used interchangeably in the field of participatory sensing 
research. Sensing modes may differ between these similar 
approaches. 

Participatory sensing applications are usually open to the 
public, and receive sensor data from multiple participants. This 
openness concept however, allows inaccurate and corrupted 
contributions which negatively affect the quality of the 
application services [7, 8]. Therefore, validating the accuracy of 
contributions is essential for participatory sensing applications. 
A way of evaluating contribution validity is by evaluating 
participant reputation values. 

In this paper, we propose a Reputation System to Evaluate 
Participants (RSEP) and validates their contributions. The RSEP 
computes each participant reputation value based on their 
previous contributions results to help validate their current 
contribution. At the end of each round, the system rates all 
contributions and assigns scores to each participant based on 
their contributions validity. 

The RSEP consists of two major phases: (1) selecting the 
most accurate contributions and (2) updating participant 
reputation values. Each phase must follow multiple steps to 
complete its tasks including various equations that compute 
individuals and groups reputation values. 

We implement the RSEP on a real-world application dataset 
that collects sensor data from multiple participants [9]. They are 
a fleet of taxicabs in the city of Rome, Italy. They use their 
sensor devises to collect outside temperatures from different 
grids at different periods of the day. The application uses the 
collected temperatures for weather forecasting. 

We perform empirical validations that show the efficiency 
of the RSEP in assessing the correctness of the contributions and 
in evaluating their participants. We compare the RSEP to an 
existing reputation system. The RSEP will enhance the services 
of the participatory sensing applications. It filters out the 
inaccurate contributions and passes only the accurate 
contributions to the application servers.  

The remainder of this paper is organized as follows. In 
Section II, we discuss several related works. Section III details 
our proposed reputation system and its algorithms. In Section 
IV, we describe the experimental evaluation and setup, and 
discuss the evaluation results. Section V concludes our work. 
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II. RELATED WORK 

Reputation systems have been studied in various disciplines. 
Here, we are going to discuss related work in the field of 
participatory sensing as well as e-marketing. 

Many online markets connect sellers with buyers for 
commercial purposes such as eBay1, AliBaba2 and Amazon.3 
These e-markets use reputation systems to allow buyers and 
sellers to rate each other based on their transaction satisfaction 
such as delivery time, quick payments, etc. For example, eBay 
has a reputation system where buyers can rate the sellers, and 
vice versa, by leaving a feedback rating of positive, neutral or 
negative after each transaction. The higher the positive 
feedback, the higher the reputation value. The eBay method of 
calculating a customer’s reputation value can be obtained by 
dividing the positive feedback scores by the number of 
responded feedbacks in the last 12 months. This is considered 
long period and may not reflect the recent status of a customer. 

In another aspect, reputation systems have also been studied 
in participatory sensing [10, 11, 12, 13]. Amintoosi and Kanhere 
[10] proposed a reputation system that is compatible with social 
networks to distribute participatory sensing tasks. The social 
network members could be requesters of a service or 
participants. The computations involved, in assessing 
participant contribution reputations, are influenced by the 
requester, who is able to add their evaluations to the contribution 
reputation. Yang et al. [11] suggested a reputation system that 
aims to improve data quality by classifying participants before 
starting the tasks. The requesters set a list of conditions that 
participants must satisfy. The system ranks participants who 
meet the requesters conditions based on the participant 
reputation values. Then, requesters select the desired rank level 
of participants. Restuccia and Das [12] projected a reputation 
system that maintains a list of trusted participants who always 
sense accurate data and are protected from external attacks. 
Thus, when other participants contribute in an area, the system 
checks if a trusted participant is nearby. Then, the system 
evaluates participant contributions based on the trusted 
participant contribution. Manzoor et al. [13] proposed a 
reputation system that relies on participants’ previous 
contributions that have been evaluated based on the sensor data 
quality. The system assesses the contributions quality by 
passing them through a quality evaluator component. The 
quality evaluator’s results and participant reputation history are 
the inputs to calculate the participant’s current reputation. This 
reputation system uses similar inputs to compute participant 
reputation as our RSEP. 

The above systems try to fulfil application requirements to 
maintain reliable participants and high quality contributions. 
These systems, however, consider the requirements that match 
their applications by applying strong assumptions that may not 
be feasible for other applications. Our RSEP is designed to be 
comprehensive and covers a wider range of application needs. 

III. THE RSEP OVERVIEW 

 In this section, we provide the overview of the proposed 
reputation system for participatory sensing in Section A. 

Sections B and C discuss the algorithms of the RSEP and 
participant reputation value computation, respectively. 

A. Overview 

Fig. 1 shows the data flow from participant handheld devices 
to the application server passing through the RSEP. Participants 
start sensing using their sensor devices and send the collected 
sensor data to the RSEP. It processes the received data and sends 
only the most accurate contributions to the participatory sensing 
application server. The RSEP consists of two major phases: (1) 
selecting the most accurate contributions and (2) updating 
participant reputation values. 

In phase one, participant contributions go through three 
steps to evaluate them and to ease the selection of the most 
accurate contributions to be sent to the application server (see 
Algorithm 1, Section III.B). The first step of phase one starts 
with dividing participants into three groups. Second, it evaluates 
each group by calculating their values. To calculate a group 
value, the system requires the calculations of each participant 
reputation (Algorithm 2) in the group and each participant 
weight among other participants in the same group. Third, it 
selects the contributions of the highest group value and sends 
them to the application server. 

In phase two, the RSEP applies the final step by updating the 
participant scores based on the accuracy of their contributions. 
It assigns positive scores to the participants of the selected group 
(highest group value) and negative scores to the remaining 
participants. 

There are two repositories at the RSEP to save the 
information collected from the results of the two phases. One 
saves participant history and the other saves contribution 
history. The participant history repository saves each 
participant’s information. After each contribution, the system 
updates the participant information and computes the new 
reputation value. The contribution history repository saves all 

 
 

Fig. 1: RSEP Architecture for Participatory Sensing 

1  http://www.ebay.com/    2  http://www.alibaba.com/          3  http://www.amazon.com/ 

Authorized licensed use limited to: Queen's University. Downloaded on December 10,2021 at 17:55:26 UTC from IEEE Xplore.  Restrictions apply. 



the contributions made by participants. After each contribution, 
the system records the contribution information. 

The RSEP provides two modes of operations, aging and 
newcomer, to help make decisions in selecting accurate 
contributions. Aging allows the system to only consider the 
participant reputation value of the most recent contributions. In 
addition, it gives an opportunity for disreputable participants to 
re-establish their reputation status. By using contribution history 
repository, aging is able to only consider the last Z contributions, 
days or months in its calculation of participant reputation values.  

In the case of a newcomer participant, the system assigns an 
initial reputation value of 0.5. If a newcomer receives a positive 
score in their first contribution, the reputation value will 
increase to 1 (100%). On the contrary, if the newcomer receives 
a negative score, the reputation value will drop to 0. Therefore, 
the RSEP proposes to continue assigning a reputation value of 
0.5 for the first k contributions to avoid the fluctuation of the 
newcomer reputation value. The RSEP counts the positive and 
negative scores that a newcomer receives during the k-th 
contributions to be used in computing the actual reputation value 
in the (k+1)-th contribution. 

B. The RSEP Algorithm 

In Algorithm 1, the RSEP starts by gathering all participant 
contributions under certain conditions such as location and time, 
as system inputs. It then selects the most accurate contributions 
and updates participant scores as system outputs. 

After gathering all contributions, the system clusters 
participants into three groups: Gj, j = {1, 2, 3}. Its clustering is 
based on the participant sensed data (s), as in lines 1 to 6, where 
clustering parameter (cp) = 0.10 (10%). 

Next, the system calculates each group value (ܸீ ೕ). This step 
requires computing participant reputation values (r) from 
Algorithm 2 in Section III.C. When participant reputation values 
are computed (line 7), the system calculates each participant’s 
weight (w) among other participants in the same group, as in 
lines 8 to 12. The absolute total of all participant weights in the 
same group is one (100%). A participant weight is computed by 
dividing the reputation value of i-th participant (ri), i = {1, …, 
n}, over the summation of all participant reputation values in the 
same group Gj as follows: ݓ௜ = ∑௜ݎ ௜௜ఌீೕݎ 																																																																																(1) 

Line 13 shows the last step of computing ܸீ ೕ that depends on 
Eq. 1. ܸ࢐ࡳ 	 = 	෍ݓ௜ ∗ ௜௜ఌீೕݎ	 																																																																				(2) 

The previous steps are applied on each of the three groups to 
get their ܸ ீೕ. Next step compares between the three group values 
and selects the highest ܸ ீೕ as the winner group, as shown in lines 
14 to 18. To this point, the system is able to send the 
contributions of the winner Gj to the application server as the 
most accurate contributions. 

Finally, the RSEP updates the reputation values of the 
participants for their contributions. Lines 19 to 26 show the steps  

Algorithm 1 Reputation System 
Input: Periodic Participants Contributions  
Output: Accurate Contributions; Scores Update 

 
Participants Grouping (࢐ࡳ) 
1. for ݅ ← 1 to ݊ do 
2.     if (μ − μ) ≥ (௜ݏ) ≥ (݌ܿ +  (݌ܿ
3.         then Add ݏ௜	to ܩଵ 
4.         else  if (ݏ௜) < (μ −  (݌ܿ
5.             then Add ݏ௜	to ܩଶ  
6.             else  Add ݏ௜	to ܩଷ 
 
Group Values Calculation (࢐ࡳࢂ) 
7. Get participant reputation values (r)   // Call  Algorithm 2 
8. for ݆ ← 1 to 3 do  
9.       for ݅ ← 1 to |ܩ௝| do 
10.   ௝ܴ 	 ←  ∑  ௜ݎ	
11.       for ݅ ← 1 to |ܩ௝| do 

  ← 	௜ݓ            .12
 ோೕ࢏࢘

13.            ܸீ ೕ  ←  ∑ ௜ݓ	 ∗  ௜ݎ	
 

Highest Group Value Selection (ࢂࡳࡴ) 
14. if  ܸீ మ ≤  ܸீ భ	≥ ܸீ య   
15. then ܸܩܪ ← ܸீ భ 
16. else  if (ܸீ మ	≥ ܸீ య) 
17.         then ܸܩܪ ← ܸீ మ 
18.   else  ܸܩܪ ← ܸீ య 

Send si of ܸܩܪ to the Application Server 
 

Positive (࢙࢖) and Negative (ns) Scores Updating 
19. for ݆ ← 1 to 3 do  
20.    if ܸீ ೕ= ܸܩܪ   

21.    then 
22.         for ݅ ← 1 to |ܩ௝| do 
௜ݏ݌ ← ௜ݏ݌    .23 + 1 
24.    else 
25.           for ݅ ← 1 to |ܩ௝| do 
௜ݏ݊ ← ௜ݏ݊         .26 + 1 

of the updating task by assigning positive scores (ps) and 
negative scores (ns) to the participants based on their group  
values. Thus, each participant in the winner group receives a ps 
as an award for their accurate contributions. On the contrary, 
each participant in the other two groups receives an ns for their 
inaccurate contribution. These new ps and ns change the 
reputation value of each participant either up or down based on 
the assigned score as in Eq. 3. Let the reputation value of i-th 
participant (ri) be 75% from a total of 30 positive scores (psi) 
and 10 negative scores (nsi) from its previous contributions. If it 
receives a ps in a new contribution, ri becomes 75.6%. In 
contrast, if it receives an ns in a new contribution, ri becomes 
73.2%. 

C. Reputation Value Computation Algorithm 

Participant reputation values reflect their trustworthiness 
which plays a major role in allowing the system to make a 
selection decision. Algorithm 2 shows the steps to calculate a 
participant reputation value (r). It can be calculated under the 
following two conditions. (1) If a participant is a newcomer (nc)  
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Algorithm 2 Participant Reputation Values Computation 
Input: Participants ID 
Output: Participant Reputation Values (r) 
 

1. for ݅ ← 1 to ݊ do 
2.   if  ௜ܺ < ݇    // Newcomers mode 
3.   then ݎ௜	← nc 
4.   else  if ௜ܺ 	< ܼ  // Aging mode 
5.           then ܻ ← ௜ܺ 
6.                      ܲ ௜ܵ ← ݏ݌௜ 
7.           else  ܻ ← ܼ 
8.      for ܾ ← ௜ܺ 	– (ܼ − 1) to ௜ܺ do 
9.                            ܲ ௜ܵ ← ∑  ௕ݏ݌	

  ← 	௜ݎ               .10
௉ௌ೔௒  

(lines 2 and 3) the system assigns an initial r = nc, nc = 0.50 
(50%) as starting value, then the participant builds its reputation  
value through the future contributions. (2) If a participant is not 
a newcomer (lines 4 to 9), the system compares and takes the 
minimum number of contributions of X or Z, where X is the 
participant’s total number of contributions and Z is the number 
of contributions that need to be considered for aging mode. If X 
is the minimum (lines 4 to 6), the total positive score of i-th 
participant (PSi) equals the total positive scores in the previous 
contributions. On the contrary, if Z is the minimum (lines 7 to 
9), PSi is the total positive scores in the last Z contributions only. 

Finally, line 10 computes the reputation value of i-th 
participant (ri) using the previous inputs of PSi and Y as follows: ݎ௜	 = ܻܲܵ݅ 																																																																																									(3) 

IV. EXPERIMENTAL EVALUATION 

In this section, we discuss our experimental evaluation 
results of the RSEP. In Section A, we review the 
implementation setup and evaluation environment. Section B 
explains the dataset we use in the implementation. Finally, the 
evaluation metrics to assess the accuracy of the RSEP results 
are discussed in Section C. 

A. Evaluation Environment  

Our implementation uses a real-world dataset that consists 
of a fleet of taxicabs as participants (see Section IV.B for 
details). The participant collects sensor data, attaches date, time 
and location, and then sends the report to the RSEP. The RSEP 
continues receiving contributions from the participants for each 
grid until the end of the current period. The RSEP then starts 
processing all the contributions from that period as discussed in 
Section III. It selects the most accurate contributions and sends 
them to the application server. Finally, the RSEP updates the 
participant scores and saves them for the next participation. 

B. Dataset 

We implement our work on adapted real-world data that is 
publicly available on Crawdad archive4 [9] at Dartmouth 
College. The original dataset [14] collects the GPS position of 
taxicabs moving around the city of Rome, Italy. Each driver is 
equipped with an Android OS tablet device running an app that 
uses the GPS sensor to update their current position.  

We limit our analysis to cover a large area of the center of 
Rome, where the density of taxicabs is high. We consider an 

area of approximately 22.5x22.5 [km x km] whose bounds are 
given by the coordinate pairs (41.9951, 12.3648) and (41.7887, 
12.6283). The area has been analyzed using 3x3 grids. A grid 
cell covers a square area of approximately 7.5x7.5 [km x km]. 

For all the presented results, we analyze the sensing of 289 
taxicabs over 4 days. We split each day into four periods, six 
hours each. The periods are as follows: early morning [00:00 – 
05:59], late morning [06:00 – 11:59], afternoon [12:00 – 17:59] 
and evening [18:00 – 23:59].  

We modify the original data by assuming that each taxicab 
is equipped with a peripheral temperature sensor. When the 
taxicab is moving, the sensor collects the outside temperature of 
its current grid and records the period of day. In each grid, we 
assume that each taxicab is allowed to participate once during 
each period of a day.  

We generate a temperature value for every active taxicab in 
a certain period by applying Gaussian distribution. To fill out 
the parameters of Gaussian function, we assign a mean (µ) and 
standard deviation (δ) for every run. The mean value (µ) 
corresponds to the ground truth temperature for every period in 
every grid on every day. We use The Weather Network5 
statistics to assign the correct value ground truth to the specific 
period and grid location. For every taxicab, we assign a fixed 
error range (δ) that remains the same in all of its contributions. 
To do so, we randomly classify participant taxicabs into three 
classes. First class, called “honest,” consists of taxicabs that 
usually sense accurate temperatures within a 10% error range 
from the ground truth. The population of honest class is 145 
taxicabs (50% of all participant taxicabs). Second class, called 
“dishonest,” consists of taxicabs that usually sense inaccurate 
temperatures between 10% and 30% error range from the 
ground truth. The population of the dishonest class is 72 taxicabs 
(25%). Third class, called “misleading,” consists of the 
remainder of the participant taxicabs that is 72 (25%) that can 
report accurate or inaccurate temperatures. The data generator 
function makes a random decision to generate accurate or 
inaccurate temperatures for each taxicab among the misleading 
class. The latter class plays a major role in the results of the 
reputation system since the accuracy of their contributions is not 
consistent. The dataset assigns for each taxicab a sensed 
temperature contribution based on its fixed error range and the 
ground truth of the day, period and grid of its location. 

C. Experiment Results 

Collecting sensor data by the participants and sending this 
data to the application server are major tasks in participatory 
sensing systems. However, assessing those participants and 
selecting the accurate contributions are essential tasks for the 
application services. Hence, the RSEP aims to apply these 
essential tasks efficiently. To evaluate the RSEP results, we use 
two metrics: False Positive (FP) and False Negative (FN) rates. 

FP means that a participant is classified as dishonest before 
running the system but the results show that its reputation value 
is above the threshold. On the contrary, FN means that a 
participant is classified as honest before running the system but 

4 http://crawdad.org/queensu/crowd_temperature/20151120 

5 http://www.theweathernetwork.com/ 
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the results show that its reputation value is below the threshold. 
The threshold is a percentage that is applied to the participant 
reputation values to distinguish honest participants from 
dishonest participants. Threshold value can be set based on the 
application requirements. FP and FN have an inverse correlation 
that depends on the threshold. The higher the threshold, the 
lower the FP, and the higher the FN. 

FP and FN rates are to measure the accuracy of the RSEP in 
assessing participants. As discussed in Section IV.B, we 
randomly classified participant taxicabs into honest, dishonest 
and misleading. We generated the temperature degrees for the 
participant taxicabs with given error range based on their 
classes. Now, after running the system on all valid contributions 
and rewarding the accurate contributions with positive scores 
and the inaccurate contributions with negative scores, we check 
how accurate the RSEP is in assessing participants.  

 To evaluate the RSEP results based on FP and FN rates, we 
create three sets of participants: set1 and set2 consist of 50 and 
150 randomly selected participant taxicabs, respectively, while 
set3 consists of all 289 participant taxicabs. We set the metrics 
to three different thresholds: 60%, 70% and 80% to show the 
accuracy rates of assessing participants in different settings. We 
execute the metrics by applying each threshold on all three sets 
and get the FP and FN rates. To compute FP and FN rates, we 
apply the following: ܲܨ	݁ݐܽݎ =  (4)																																																																		|ݐ݁ݏܾݑݏ|ܦ
݁ݐܽݎ	ܰܨ  = ௠ݐ݁ݏܪ −  (5)																																																			|ݐ݁ݏܾݑݏ|
Here, D is the number of dishonest participants whose 
reputation values are above the threshold. H is the number of 
honest participants whose reputation values are below the 
threshold. Subset is total number of participants whose 
reputation values are above the threshold in setm, m = {1, 2, 3}, 
as in Table 1. 

With a threshold of 60%, set1 has a subset of 37 participant 
taxicabs above the threshold and 13 participant taxicabs below 
the threshold. By executing FP and FN rates in Eq. 4 and Eq. 5, 
we find that FP rate is 3% and FN rate is 0%. The FP rate of 3% 
is due to 1 participant taxicab that has a reputation value above 
the threshold after running the system, while it was classified 
among the dishonest class before running the system. On the 
contrary, no single participant taxicab is classified as honest and 
the system shows that it is dishonest. In set2, we get a subset of 
110 participant taxicabs above the threshold and 40 participant 
taxicabs below the threshold. The FP rate is 6% and FN rate is 
2%. In set3, a subset of 211 participant taxicabs above the 
threshold with FP and FN rates of 7% and 1%, respectively. 

Table 1 also shows the FP and FN rates when setting the 
threshold to 70%. We get a subset of 35, 101 and 195 participant 
taxicabs above the threshold with FP rates of 3%, 4% and 5%, 
and FN rates of 7%, 2% and 1%, for set1, set2 and set3, 
respectively. 

With a threshold of 80%, we get a subset of 28, 84 and 168 
participant taxicabs above the threshold with FP rates of 0%, 0% 

and 2%, and FN rates of 9%, 5% and 5%, for set1, set2 and set3, 
respectively. 

In order to understand the advantage that participatory 
sensing applications gain from using the RSEP, we implement 
the Reputation and Contribution Quality System (RCQS) [13] 
to compare our system to another existing system. We focus on 
this particular system because it mainly depends on the current 
and previous participant contributions quality when it computes 
the reputation value, unlike other systems where they give the 
service requesters or users leverage to affect on the reputation 
value computation. We implement the RCQS on our dataset to 
get a reasonable comparison. 

For the RCQS scheme, we measure the steps of assessing 
participants and evaluating their reputations. The inputs for the 
system in a period are a prediction value that is derived from the 
participant contribution and a ground truth value that is received 
from the end user. 

These inputs pass through three main components that 
analyze the possible data errors, evaluate the contribution 
quality and finally evaluate participant reputation as the system 
output. Last component computes the reputation value based on 
two factors, data quality level that is received from the previous 
component and participant history. Next, we apply the FP and 
FN rate metrics on those final participant reputation values to 
evaluate the system accuracy in assessing participants. 

Fig. 2 illustrates the FP and FN rates for the RSEP and 
RCQS with the same three thresholds of 60%, 70% and 80% in 
a, b and c, respectively. The lower the rate, the better the 
accuracy in assessing participants. Therefore, the results in all 
three thresholds show that the RSEP has a better performance 
than RCQS in both metrics. In Fig. 2.a, for example, the FP rates 
in the RSEP is 3%, 6% and 7%, while they are 13%, 14% and 
13% in RCQS for set1, set2 and set3, respectively. FN rates are 
0%, 2% and 1% in the RSEP and 7%, 11% and 8% in RCQS for 
set1, set2 and set3, respectively. 

 
Table 1: FP and FN rates and their parameters with thresholds 
settings of 60%, 70% and 80%, and three sets of participants 
set1, set2 and set3 for RSEP
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The different factors used in RCQS during the reputation 
computation causes having higher rates. Combining the two 
factors, data quality level and reputation history, in the 
computation without assigning a reward mechanism produces a 
fluctuation of reputation values during a few periods. 
Consequently, some honest participants may have lower 
reputation values than what they deserve because of only a few 
inaccurate contributions, and vice versa. 

V. CONCLUSION 

Participatory sensing applications need to verify participant 
contributions to select useful collected sensor data and enhance 
the application services. We propose a Reputation System to 
Evaluate Participants (RSEP), to achieve the participatory 
sensing needs. The RSEP goes through two phases. One selects 
the most accurate contributions and the other updates participant 
reputation values. We showed the steps to fulfil the first phase 
by dividing participants into three groups based on their 
collected sensor data. Then, the RSEP evaluates each group 
using its participant reputation values and selects the 

contributions of the highest group value. The second phase 
assigned positive and negative scores to participants based on 
their contributions accuracy. These new scores change the 
reputation values of the participants in the next contribution. 

 Our evaluations, based on a real-world dataset, showed that 
the accuracy level of assessing participants using the RSEP is 
high, as compared to an existing reputation system. We used the 
false positive and false negative rate metrics to evaluate both 
systems with three threshold settings on three sets of random 
participants. 
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b. Threshold of 70% 

 
c. Threshold of 80% 

Fig. 2: FP and FN rates with three threshold settings of 60%, 70% 
and 80% for RSEP and RCQS 

Authorized licensed use limited to: Queen's University. Downloaded on December 10,2021 at 17:55:26 UTC from IEEE Xplore.  Restrictions apply. 



<<
  /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


