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Abstract—An increasing number of Industry Internet of
Things (IIoT) applications put forward the requirements for
strict time synchronization and accurate time service from
providers. In order to indicate the time service performance of
the Internet Time Service Providers (TSPs) on user sides, we
build an Internet time service monitoring system which can
obtain the real-time data of time service through the Internet.
The monitoring system records the time service’s performance
from three major categories: NTP pool projects, National
Metrology Institutes and Commercial Organizations. After that,
we propose three service metrics, in terms of Availability,
Stability and Accuracy, to evaluate the performance of time
service provided by TSPs. On the other hand, a novel anomaly
detection algorithm is proposed to gather the statistics of
abnormal data and then remove the abnormal data.
Experimental results show that 56 TSPs’ availability are more
than 95%. It indicates that a longer transmission path results in
a lower availability. The further analyzed results also denote
that the link hops have no correlations of Availability, Stability
and Accuracy. Moreover, the relationship between Stability and
Accuracy is positively correlated.

Keywords—Network Timing, Time synchronization, Service
metrics, NTP

I. INTRODUCTION

Network Time Protocol (NTP), as a widely used network
time synchronization protocol [1], ensures the accurate time
of many cases. NTP fulfills the time requirements of many
applications, such as distributed databases [2], cloud service
[3] and real-time cyber-physical systems [4][5] which are the
basic premise for the Industry 4.0 implement [6][13]. In the
context of Industry 4.0, all kinds of equipment or devices
should interact effectively in order to collaborate in
accomplishing the assigned tasks [7].The number of smart
interconnected devices that participate in automation systems
is predicted to grow significantly in the future [8]. Hence, real-
time capabilities are essential new requirements to IoT
protocols apart from interoperability [9]. For example, many
industrial applications (such as machine control, power
generation, process control and transportation) require timely
message delivery, namely, real time transmission
[10].Inaccurate time can cause serious hazards for system
health [11] or property [12].

To guarantee network devices work at the same time, the
Internet service providers receive and process billions of NTP
requests every day. According to the actual NTP implement
situations, the existing Internet service providers are mainly
divided into three categories, namely NTP pool projects,
national metrology institutes and commercial organizations.
Generally, the time provided by Internet time service is
considered to be reliable and accurate. However, the
performance of time service provided by Internet Time
Service Providers (TSPs) is different and most researches
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focus on the performance of the time severs instead of the
performance of time services on users’ sides. Therefore, the
evaluation of TSPs’ time service performance is necessary and
important.

In this paper, we present an Internet Time Service
Monitoring System that covers more than 100 TSPs.
Particularly, the data obtained by the presented system for 115
days. We then propose three metrics - Availability, Stability
and Accuracy to evaluate the performance of time service
provided by TSPs. To figure out the anomaly situation and
delete the anomalies, we also propose an anomaly detection
algorithm. At last, we analyze the correlation between
network hops and proposed metrics.

The rest of paper is organized as follows. Section II briefly
introduces the related works. The monitoring system and the
data acquisition are introduced in Section III. Section IV
proposes three time service performance metrics. Section V
shows the results and analysis of Availability, Stability and
Accuracy. The correlations analysis is also presented in
Section V. We conclude this paper in Section VI.

II. RELATED WORK

In this section, we review the studies of network time. As
the most promising solution for the network time
synchronization, NTP has attracted significant attention.

Firstly, we focus on the performance of NTP servers.A
number of studies about NTP servers has been proposed in
recent years [15][16] [19-24]. Jaldehag et al. [15] analyze the
performance of NTP-servers from the monitored data of
telecom operator TeliaSonera of Sweden for three years. They
use the server time offset, measurement uncertainty and
traceability as the measurement metrics. Sherman et al. [16]
explore Internet Time Service (ITS) usage patterns by analysis
of collected inbound network traffic. They observe the
suboptimal use of ITS usage. The authors of [18] examine
approximately 100 accessible public stratum-1 servers, using
data sets spanning 3 years to assess the health of (public)
network time. Cao et al. [20] provide a list of Best-50 public
IPv4 time servers by mining high-resolution data sets of
Stratum-1 servers. Besides, some researchers focus on the leap
second hopping capability of the NTP server [21-23].

We then outline the factors for network time. Lombardi et
al. [14] design a NTP servers measurement system. The
system captures the time data from three areas of America and
analyzes the data with direct comparison and common-view
measurements. They also discuss the factors for NTP
measurements. The current state of the NTP ecosystem has
been briefly discussed in [17]. Novick et al. [19] compare the
accuracy and stability of four commercially available NTP
servers with the standard time of Universal Time Coordinated



(UTC). They reveal that the differences in NTP servers clock
at level of tens of microseconds.

However, the aforementioned researches take no
consideration in the performance of the time services provided
by global TSPs on the user sides, and the differences among
the services provided by various vendors.

III. INTERNET TIME SERVICE MONITORING SYSTEM

In this section, we present the Internet time service
monitoring system and give an overview of the collected
datasets.

A. Internet Time Service Monitoring System

The Internet Time Service Monitoring System consists of
three modules: a time synchronization module, a service
monitoring module, and a data acquisition module, as shown
in Fig. 1. The system connects to the Internet through the
campus network.

The time synchronization module provides an accurate
reference time for the system. We select Global Navigation
Satellite System (GNSS) as the reference time source of the
system to provide a stable nanosecond resolution time
reference. The system obtains accurate time via the Precision
Time Protocol (PTP).

The service monitoring module is responsible for
monitoring the Internet time services provided by TSPs on the
Internet. This module is developed under the Linux
environment, and the functions are built by Node.js. This
module sends a time request message to the monitored time
service via the Internet with the period of 64 seconds. The
message is a kind of 48-byte NTP request message in the form
of UDP. Furthermore, the message includes a fixed request
format header and a sending or receiving time in the tail (i.e.,
the system time of sending or receiving server). After
receiving the time request, the TSP also replies an NTP
message.

The data acquisition module records the data of the
message when the replied message is received. In particular,
the data includes the timestamps of ‘originate’, ‘receive’ and
‘transmit’, and the current system time from time
synchronization module. The acquisition module also stores
the data in the text form for the data analysis.
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Fig.1: The architecture of monitoring system

B. Data Classification

The monitoring system is located at our campus in Haidian
District, Beijing, China. The collected data is lasting 115 days
from April 28, 2019 to August 22, 2019. We collect the data
of Internet time services provided by TSPs from three kinds
of sources, as following:

1. NTP Pool Project: The services are widely used by open
source operating systems and various devices [25];

2. National Metrology Institutes (NMlIs): NTP services are
provided by metrology institutes in lots of countries around
the world. They are considered as a reliable source of time and
widely used.

3. Commercial Organizations: Services provided by
different vendors (e.g., Apple and Microsoft), are defaulted
used by the consumer of their products. These services usually
have good reputations and can provide their customers with
the exact time.

Additionally, some TSPs only respond to the client with
specific authorization. And some of others TSPs are blocked
by geography. Through deleting the TSPs which do not
respond to the NTP request, we receive the list of 108 TSPs as
follows (see Table I for the list of TSPs). Since the NTP Pool
Project is a global scope, we divide it into 6 sub-categories by
geography, that is, NTP Pool Asia, NTP Pool Africa, NTP
Pool Europe, NTP Pool North America, NTP Pool Oceania,
and NTP Pool South America.

TABLE I. THE LIST OF ACTIVITY INTERNET TIME SERVER PROVIDERS

Category Number

National Metrology Institute 25
Commercial Timing Organization 5
Asia 19

Africa 8
NTP Pool Projects Europe 50
North America 4

Oceania 3

South America 8

IV. THE TIME SERVICE PERFORMANCE METRICS

In this section, we propose three metrics to analyze the
performance of time service from different TSPs.

A. Availability

Availability [20] is used to evaluate the performance of
continuously Internet time service. This metric measures the
availability of time service, as the equation (2) below. We give
the timeout ratio U, which is defined as the ratio of packet loss
or reachability failures. The timeout ratio U is given as
equation (1),
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where Res is the total number of the sent packets during the
trial period, and TO is the total number of the timeout
situations during trial period. Availability(A) can be expressed
as:

A=1-0 )
B. Stability

Stability is a key metric to evaluate whether Internet time
service is stable. We use the standard deviation of the time
offset to represent the stability of the services provided by the
TSPs.

Abnormal situations (e.g., vacant value and discrepancies)
during the service period have a negative impact on the quality
of services. Therefore, we use the proportion of abnormal



values during the monitoring period-the anomaly rate (Ar) to
show the robustness of the service. In order to detect and
delete the anomalies, we propose an effective algorithm, seen
as Algorithm 1. First, we sort the data in each TSPs’ Offset
dataset with decreasing trend, and then calculate the standard
deviation of the dataset; see step 1. We then set the maximum
value of each TSPs' dataset as the threshold and eliminate the
point which are greater than or equal to the threshold; see step
2. After that, we calculate the standard deviation of processed
dataset; see step3-8. Then, all the obtained standard deviations
are fitted by the polynomial regression algorithm. It is obvious
that the point where the tangent line of the function equals to
0 is the required one, and the standard deviation value
afterwards is almost stable. Finally, we obtain the stable
dataset; see stepl1-23. The specific process of the algorithm
is as follows:

Algorithm 1 Outlier Detection

Input: List Raw Data, initialization j=0,k=0,stds=[],
maxs=[], B=[],C= Raw Data

Output: Number of Outliners E, List Processed Data

1: While Raw Data!=Null do

2: std = Standard Deviation(Raw Data);

3 stds.append(std),

4:  Max=getMaxValue(Raw Data),
5 maxs.append(Max),

6:  Raw Data.remove(Max),

7: End

8: Func=Regression(stds),
9: While j < stds.length do
10:  If Func.diff(j) < le-5 then

11: E=j;
12: While k < C.length do
13: If C[k]<maxs[j] then
14: Processed Data.append(C[k]),
15: End If
16: k=k+1;
17: End
18: Break,
19:  EndIf
20: =it
21: End
These are calculated as:
E
ar=t 3)
Std = |~ T, (x — 02 @)

where E is the number of outliers detected by the algorithm 1.
Re is the number of packets responded by the service provider
each day, and D is the number of data collected days, and x; is
a series of time offset obtained after removing the outliers
during the observation period, and N is the total number of
data after the outliers eliminating. From the values of Std and
Ar, we can evaluate the performance with stability of the time
service provided by each TSP.

C. Accuracy

Accuracy represents an accurate time service provided by
TSPs. We compare the time provided by the TSP with the
reference time provided by the monitoring system to evaluate
accuracy. The formula is as follows:

Ac = ts — trof 6))

where Ac represents accuracy, and t, is the time provided by
the TSP, and t.r is the reference time provided by the
monitoring system. In this paper, we use the data set which is
processed by the anomaly detection algorithm to calculate the
accuracy. We apply the mean and the time deviation to
represent the value of Accuracy.

V. THE RESULT AND ANALYSIS

In this section, we analyze the performance of
aforementioned NTP Pool Projects, national metrology
institutes and commercial organizations, totally 8 kinds of
categories.

A. Availability

The client can exchange NTP messages with any Internet
time services (premise both are on the Internet). When the
client sends an NTP request to the Internet time service, the
possible results are as follows [24] :

1. No response;
2. Administrative response;

3. NTP response indicating server is reachable, but not
providing time (LI bits=11);

4. NTP response received.

In this paper, we only consider two conditions for the
obtained results, that is, receiving the response and receiving
no response. In the experiment, our system totally sent
155,250 service requests to each monitored TSPs in 115 days.

We first present a statistic of the results, as shown in Fig.
2. We consider that the number of timeouts occurs less than
300 times, and the availability value is 100%. There are 16
TSPs with the 100% availability. The number of TSPs with
the availability over 95% is 56. However, there are 5 TSPs
having service availability less than 50%. The results divided
by continent show that the availability is lower with remote
areas (see the Fig. 3). This is due to the higher packet loss rate
caused by the longer transmission path.
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Fig.2: The statistic of Availability
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B. Stability

The Stability results are shown in Fig. 4. The horizontal
axis is the magnitude of the anomaly rate, and the vertical axis
is the magnitude of the standard deviation. As shown in Fig.
4, the standard deviations of all TSPs’ distribution are
fluctuant. They vary within the range from 7.7 and 158.7, and
most of them are less than 100. There are only 48 TSPs’
standard deviations exceeding 100. Furthermore, it can be
considered that the services which have large standard
deviation value are unstable. In general, the TSPs in the
commercial organization category have better Stability, and
their standard deviation values are various in a small range. In
addition, from the Fig. 4, the values of Anomaly Ratio are
various from 2.3 to 17.3 in all categories of TSPs. Over 90%
TSPs’ value of Anomaly Ratio is below 10%. There are 6
TSPs with the Anomaly Ratio value over 10%. Other
categories have both the high Anomaly Ratio and the large

standard deviation. Accordingly, their time service
performances of Stability are not good.
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Fig.4 The scatter plot of the standard deviation and Anomaly Ratio.

C. Accuracy

The Cumulative Distribution Function (CDF) diagram (
Fig. 5) demonstrates the Accuracy cumulative distributions of
8 different kinds of categories and total Accuracy cumulative
distribution. From the distribution function of all TSPs (the
blue line in Fig. 5), the Accuracy of over 50% services are less
than 50ms. Additionally, the Accuracy of all services is less
than 140ms. They all meet the requirement for billing and
alarm collection systems on Intra-Office Networks [26].

Fig. 6 is the scatter plot of each TSP’s Accuracy. It can be
seen that the Accuracy of services provided by the commercial
organizations are various from 1.8ms and 14.5ms, which are
fulfill the requirement of the time synchronization for

Industrial Automation [27].
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Fig.6 The scatter plot of Accuracy

D. Correlation Analysis

In addition, we analyze the correlation among hops,
Availability, Stability and Accuracy. We use the IBM data
analysis tool SPSS [28] to perform correlation analysis.
Because the distributions of these mentioned above are not
normally distribution, we use the Spearman’s rank correlation
coefficient to depict their correlation. The coefficient is
various from -1 to +1. The positive values indicate positive



correlation, vice versa. In particular, 0 means that the two
variables are irrelevant, and larger absolute value indicate that
correlation is stronger.

We apply the command ‘traceroute’ [29] to collect the
hops of outing from our system to the TSPs. There are 15 TSPs
with more than 40 hops. The remaining TSPs have hop counts
between 14 and 32.

We next analyze the relationship between hops and
proposed three metrics. In order to avoid the impact of
geographical distance, we perform correlation calculations
based on intercontinental divisions. It can be seen from the
results in the following Table II that the number of switching
nodes that pass through the transmission link has no effect on
Availability, Stability and Accuracy. If the performance of the
switching device is excellent, the switching time from packets
to device is very short and can be ignored. So, the more
switching nodes from the monitoring system location to some
services go through, this three metrics are still good.

TABLE II: CORRELATIONS AMONG HOPS, AVAILABILITY, STABILITY AND

ACCURACY
Ava Ar Accuracy Std
(C:?)grfefii?e(r)ﬁ 0320 [0.105| -0.227 0.096
Hop(SA)
Sig.(2-tailed) | 0400 |0.788| 0.556 0.806
(C:g‘;fefﬁ?e‘;r: 0400 |0.400| 0.400 0.400
Hop(Oceania)
Sig.(2-tailed) | 0.600 |0.600 | 0.600 0.600
(C:g‘;fefﬁ?e‘;r: 0253 0204 -0335 0.659
Hop(NA)
Sig.(2-tailed) | 0.545 |0.629| 0417 0.076
(C:g‘;fefﬁ?;ﬁ 0108 [-0.000] -300" | -0.049
Hop(Europe)
Sig.(2-tailed) | 0451 |0.529] 0.033 0.733
(C:g‘;fefﬁ?e‘;r: 0241 |-0.196] 0092 | -0.163
Hop(Asia)
Sig.(2-tailed) | 0321 |0422| 0.708 0.505
(C:?)grfefii?e(r)ﬁ 0414 |.893*  0.143 -0.071
Hop(Africa)
Sig.(2-tailed) | 0.355 |0.007| 0.760 0.879
**. ** Correction is significant at the 0.01 level(2-tailed).
*. *. Correction is significant at the 0.05 level(2-tailed).

As shown in Fig.7, the accuracy is positively correlated
with the standard deviation of Stability. The results by using
the SPSS software to analyze the correlation between
Accuracy and Stability are shown in the TABLE III. It can be
seen that the Spearman’s rank correlation coefficient between
accuracy and standard deviation is 0.879, which means that
the two variables are highly correlated. The Spearman’s rank
correlation coefficient between Anomaly ratio and Accuracy’s
is only 0.189, which is close to 0, implying that the correlation
between the two is weak.
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Fig.7 The scatter plot of Accuracy and Standard Deviation in all categories
and trendline(grey)

TABLE III: CORRELATIONS BETWEEN ACCURACY AND STABILITY

Accuracy Std Ar(%)
Correlation - .
Coefficient 1.000 879 189
Accuracy Sig.(2-tailed) 0.000 0.050
N 108 108 108
Correlation -
Coefficient .879 1.000 0.113
sed Sig.(2-tailed) 0.000 0.244
N 108 108 108
Correlation "
Coefficient .189 0.113 1.000
0,
Ar(%) Sig.(2-tailed) 0.050 0.244
N 108 108 108
** #%_ Correction is significant at the 0.01 level(2-tailed).
* * Correction is significant at the 0.05 level(2-tailed).

VI. CONCLUSION

We build a system to monitor the performance of time
service of TSPs all over the world and record the data of
Internet time service’s timestamps of*originate’, ‘receive’ and
‘transmit’. We also propose three metrics, Availability,
Stability and Accuracy, to analyze the time service’s
performance of each monitored TSPs. In order to assist
metrics’ calculation, we present a novel anomaly detection
algorithm .From experimental results, the 56 monitored TSPs
come with availability of 95%. Moreover, we find out that a
longer transmission path can cause a lower availability, for the
higher packet loss rate is under the longer transmission path.
At last, we analyze the coefficient among hops, Availability,
Stability and Accuracy. The results show that the accuracy is
positively correlated with the standard deviation of Stability.
We also find that the number of switching nodes in the
transmission link has no effect on Availability, Stability and
Accuracy.

ACKNOWLEDGMENT



This work is supported by the project of Beijing
Laboratory of Advanced Information Networks.

REFERENCES

[1] Jie X, Liang X, Lian D, et al. Research on network timing system based
on NTP[C]//2017 13th IEEE International Conference on Electronic
Measurement & Instruments (ICEMI). IEEE, 2017: 356-360.

[2] Corbett J C, Dean J, Epstein M, et al. Spanner: Google’s globally
distributed database[J]. ACM Transactions on Computer Systems
(TOCS), 2013, 31(3): 8.

[3] Mizrahi T, Moses Y. Serving time in the cloud: Why time-as-a-

service?[C]//2016 IEEE Conference on Computer Communications
Workshops (INFOCOM WKSHPS). IEEE, 2016: 95-96.

[4] Weiss M, Chandhoke S, Melvin H. Time signals converging within
cyber-physical systems[C]//2015 Joint Conference of the IEEE
International Frequency Control Symposium & the European
Frequency and Time Forum. IEEE, 2015: 684-689.

[5] Malhotra A, Cohen I E, Brakke E, et al. Attacking the Network Time
Protocol[C]/NDSS. 2016.

[6] LiX, LiD, Wan J, et al. A review of industrial wireless networks in
the context of Industry 4.0[J]. Wireless networks, 2017, 23(1): 23-41.

[71 Wan J, Tang S, Shu Z, et al. Software-defined industrial internet of
things in the context of industry 4.0[J]. IEEE Sensors Journal, 2016,
16(20): 7373-7380.

[8] Evans P C, Annunziata M. Industrial Internet: Pushing the Boundaries
of Minds and Machines. Whitepaper, GE (2012)[J]. 2016.

[91 Konieczek B, Rethfeldt M, Golatowski F, et al. A distributed time
server for the real-time extension of coap[C]/2016 IEEE 19th
International Symposium on Real-Time Distributed Computing
(ISORC). IEEE, 2016: 84-91.

[10] Zeng P, Wang Z, Jia Z, et al. Time-slotted software-defined Industrial
Ethernet for real-time Quality of Service in Industry 4.0[J]. Future
Generation Computer Systems, 2019, 99: 1-10.

[11] Danielis P, Skodzik J, Altmann V, et al. Survey on real-time
communication via ethernet in industrial automation
environments[C]//Proceedings of the 2014 IEEE Emerging
Technology and Factory Automation (ETFA). IEEE, 2014: 1-8.

[12] Pasetti M, Rinaldi S, Flammini A, et al. Assessment of electric vehicle
charging costs in presence of distributed photovoltaic generation and
variable electricity tariffs[J]. Energies, 2019, 12(3): 499.

[13] Wang S, Wan J, Zhang D, et al. Towards smart factory for industry 4.0:
a self-organized multi-agent system with big data based feedback and
coordination[J]. Computer Networks, 2016, 101: 158-168.

[14]

[15]

(1e]

[17]

(18]

[19]

(20]

(21]

[22]

[23]

[24]

[25]
[26]

[27]

[28]

[29]

Lombardi M A, Levine J, Lopez J M, et al. International Comparisons
of Network Time Protocol Servers[C]//Precise Time and Time Interval
Systems and Applications (PTTI) Meeting. 2014.

Jaldehag K, Rieck C, Hedekvist P O, et al. Surveillance of NTP-servers
in customer's network[C]//2014 European Frequency and Time Forum
(EFTF). IEEE, 2014: 487-490.

Sherman J A, Levine J. Usage analysis of the NIST internet time
service[J]. Journal of Research of the National Institute of Standards
and Technology, 2016, 121: 33.

Malhotra A, Cohen I E, Brakke E, et al. Attacking the Network Time
Protocol[C]//NDSS. 2016..

Vijayalayan K, Veitch D. Rot at the roots? Examining public timing
infrastructure[C]//IEEE INFOCOM 2016-The 35th Annual IEEE
International Conference on Computer Communications. IEEE, 2016:
1-9.

Novick A N, Lombardi M A. A comparison of NTP servers connected
to the same reference clock and the same network [C]//Proceedings of
the 2017 Precise Time and Time Interval Systems and Applications
Meeting. 2017, 30: 264-270.

Cao Y, Veitch D. Where on Earth Are the Best-50 Time Servers?
[C)//International Conference on Passive and Active Network
Measurement. Springer, Cham, 2019: 101-115.

Veitch D, Vijayalayan K. Network Timing and the 2015 Leap
Second[C]//International Conference on Passive and Active Network
Measurement. Springer, Cham, 2016: 385-396.

Malone D. The Leap Second Behaviour of NTP Servers[C]//TMA.
2016.

Cao Y, Veitch D. Network Timing, Weathering the 2016 Leap
Second[C]//IEEE INFOCOM 2018-IEEE Conference on Computer
Communications. IEEE, 2018: 1826-1834.

Sommars S. Challenges in Time Transfer Using the Network Time
Protocol (NTP)[C]//Proceedings of the 2017 Precise Time and Time
Interval Systems and Applications Meeting. 2017, 30: 271-290.

NTP  Pool  Project, Introduction [Online].  Available:
https://www.ntppool.org

Time and Phase Synchronization Aspects of Packet Networks, ITU-T
Recommendation G.8271/Y.1366, 2017.

IEEE 802.1, Requirements of Industrial Automation for Time
Synchronization [ONLINE] Available:
http://www.ieee802.org/1/files/public/docs2015/as-chen-goetz-
industrial-requriements-for-time-sync-0115-v01.pdf

SPSS  [Online]. Available: https://www.ibm.com/products/spss-
statistics.

Malkin G. Traceroute using an IP option[R]. RFC 1393, January, 1993.




<<
  /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


