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Abstract— In this paper, we propose QoE assessment model for
video streaming service such as IPTV and VoD using QoS
parameters in wired-wireless network. Existing perceptual
quality assessment models are unsuitable for experienced quality
assessment of a streaming service which passed through the IP-
based network because they only take account of the
characteristic of used codec and bit rate. However, QoS
parameters for measuring video experienced quality must be
considered because reliable delivery of real-time video streaming
services is guaranteed by the network performance. Network and
service providers can predict perceptual quality and quality
satisfaction using the proposed model. Also, they can provide
optimal service environment through selection of video streaming
data rate and network traffic control based on video QoE
assessment model.

Keywords— QoE Assessment, QoS, Video Streaming, IPTV,
wired-wireless network

I. INTRODUCTION

Multimedia services like IPTV, VoD and VoIP have been
merged into the Internet since its emergence. A sharp increase
of TP network bandwidth makes it possible to provide IPTV
service that has a real-time requirement. Especially, IPTV
service environment has been under a dramatic change along
with the IPTV market growth and subscribers’ demanding
requirements[1]. However, real-time video streaming service
providers and users still suffer from the legacy of IP network,
the uncertainness of packet transmissions.

In these challenging scenarios, it is critical to guarantee an
appropriate QoE (Quality of Experience) for the end user,
according to the application to be developed. As various
multimedia services are provided in the integrated network
environment, QoS(Quality of Service) and QoE concept is
introduced in the IP network to describe satisfactions about
end user’s quality requirements. QoE can be defined as the
overall performance of a system, from the user perspective.
Many factors can affect the QoE, depending on the application
and users expectations. Video perceptual quality is one of the
most important aspects to consider in the user QoE.
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QOoE is the term which is used to describe how it is satisfied
by subscribers to the provided service quality. The poor QoE
will cause dissatisfied subscribers and fall behind in
contestants due to the ultimately bad market competitive
power to contestants. QoE is composed of not only the
network performance parameter but also the service quality
parameter such as cost, reliability, availability, usability, and
fidelity. Although QoE is very subjective in nature, it is very
important that a strategy is devised to measure it as
realistically as possible. The ability to evaluate QoE will give
the provider some sense of the contribution of the network’s
performance to the overall level of subscriber satisfaction.

There are numerous network-related features affecting
IPTV service quality. To manage the service quality
effectively, the IPTV QoE should be monitored and kept in
good condition by service providers. However, QoE-related
QoS parameters have the different influence and cannot be
treated in a same weight. Network performance objectives are
recommended by the ISO (International Organization for
Standardization) to provide the IPTV service, but it is not sure
that provided network guarantees user’s quality satisfaction.
Thus, objective video QoE assessment model is needed.

Therefore, we propose QoE assessment model for video
streaming service such as IPTV using QoS parameters.
Through our proposed model, service provider can predict
subscriber’s QoE in provided network environment and
analogize service environment which meet the optimum QoE,
conversely.

The paper is organized as follows: Section II describes
related works of multimedia service quality measurement
method and investigation of a correlation between QoS and
QoE. Section III describes QoS parameters related with QoE
of multimedia service. In section IV the proposed video QoE
assessment model is presented and section V presents its
evaluation and analysis results. Section 6 summarizes the
results and main contributions.

II. RELATED WORKS
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A. The Voice and Video Service Quality Measurement
method

Existing quality assessment technologies can be classified into

two categories: subjective quality assessment schemes and

objective ones. Current research status of these two kinds of

evaluation methods are illustrated as followed paragraphs:

Currently, the evaluation methods for the speech service are
mature. For subjective evaluation methods, opinion rating
(MOS; Mean Opinion Score) based on customer’s satisfaction
has been studied to assess the perceptual QoS. It is specified
in ITU-T recommendations E.800 initially [2]. On another
hand, several objective quality assessed methods has been
proposed in ITU-T, such as P.861[3] PSQM (Perceptual
Speech Quality Measure), P.862[4] PESQ (Perceptual
Evaluation of Speech Quality) and G.107 E-Model[5].

For the video service evaluation, subjective video quality
evaluation method is the most reliable video quality
measurement method. A group of viewers is selected and
gathered in a room, the measurement environment is specified
in the ITU-T Recommendation P.910[6]. For the research of
objective video quality method, some estimation software has
been developed which can analyze the video signals and
produce the quality evaluation results. One traditional
objective video quality measurement, Peak Signal to Noise
Ratio (PSNR), has been widely used in many applications to
assess video quality.

PSNR does not take the visual masking phenomenon into
consideration. In other words, every single pixel error
contributes to the decrease of the PSNR, even if this error is
not perceived. So, MPQM (Moving Pictures Quality
Parameter) was proposed for the objective the video quality
measurement[7][8]. MPQM is an objective quality parameter
for moving picture which incorporates human vision
characteristics. MPQM represents the typical image quality
assessment models based on the error sensitivity. The widely
adopted assumption of these models is that the loss of
perceptual quality is directly related to the visibility of the
error signal.

From current research status of evaluation method, we can
see that the subjective method based on user survey can reflect
the experience of user more directly and match well to the
feeling of user. However, this kind of method has several
problems, such as, it required special environment and
equipments, needs a mass of people to participate the test. In
conclusion, subjective video quality measurement cannot
provide real-time and in-service quality monitoring for real-
time video applications. So the application of the method is
limited.

B. The Studies of Relationship between QoS and QoE

Currently, the investigation of QoS and QoE correlation is
continued. Khirman and Henriksen were trying to relate the
objective network service conditions with the human
perception of the quality of the service. Their subject has been
widely investigated for voice delivery and it is widely
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acknowledged that the relationship between voice
transmission conditions and the human perception of quality is
far from linear[9]. They discuss in detail how the human
satisfaction of HTTP service is affected by the two main
network QoS parameters, namely network delivery speed and
latency. However, it is difficult to represent the feature of the
provided and various services from only the bandwidth and
latency time in the integrated network environment.

In [10] the authors thought that pervasive computing
environment brings the method of evidence context related to
QoE. They studied the QoE evaluation method in pervasive
computing environment, and proposed the enhanced QoE
evaluation parameter model. In [10] rough-set based algorithm
is proposed to reduce context attributes and determine the
weight of each attribute, the algorithm has been validated on
video streaming service, and the architecture of QoE
evaluation system is described. As a mass of evidence
information related to the experience of users can be gathered
through the context-awareness computing, the calculation
results of QoE evaluation method can highly match the real
feeling of users. However, the method needs to be enhanced
along with the development of pervasive computing.

Also, the existing research[11] for QoE just deduced the
major video quality elements of the IPTV service. They just
analyzed a relationship of QoS parameters and QoE items and
do not present a method for QoE measurement.

To solve the problems of previous studies, we have studied
a model for measuring video quality at application layer using
QoS quality parameters. In [12], we just showed the
possibility to analyze the causes of the quality degradation
through our idea of QoS/QoE correlation model. In previous
works, however, we did not present the fair value of
parameters, variables and constants in this model.

In order to solve the problem of the existing researches, we
propose the QoE assessment model for video streaming
service to numerically measure video QoE by using QoS
parameters and their weight. Also, we analyze the patterns of
changes in video quality according to QoS parameters change,
and derive reasonable variables and constants for the proposed
model. Through our proposed model, network and/or service
providers can predict subscriber’s video QoE in provided
network environment and analogize service environment
which meet the optimum QoE, conversely.

IT1. QOS PARAMETERS RELATED WITH QOE OF
MULTIMEDIA SERVICE

This clause addresses the QoS quality parameters which
can be considered for the video QoE assessment. Transfer
capacity is a fundamental QoS parameter having primary
influence on the performance perceived by end-users. Many
user applications have minimum capacity requirements; these
requirements should be considered when entering into service
agreements. And lost bits or octets can be subtracted from the
total sent in order to provisionally determine network capacity.
An independent definition of capacity is for further study.

It is assumed that the user and network provider have
agreed on the maximum access capacity that will be available
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to one or more packet flows in a specific QoS class (except
the unspecified class in Table 1. A packet flow is the traffic
associated with a given connection or connectionless stream
having the same source host (SRC), destination host (DST),
class of service, and session identification. Other documents
may use the terms microflow or subflow when referring to
traffic streams with this degree of classification. Initially, the
agreeing parties may use whatever capacity specifications they
consider appropriate, so long as they allow both network
provider enforcement and user verification. For example,
specifying the peak bit rate on an access link (including lower
layer overhead) may be sufficient. The network provider
agrees to transfer packets at the specified capacity in
accordance with the agreed QoS class.

The network performance objectives may no longer be
applicable when there is packets submitted n excess of the
capacity agreement or the negotiated traffic contract. If excess
packets are observed, the network is allowed to discard a
number of packets equal to the number of excess packets.
Such discarded packets must not be included in the population
of interest, which is the set of packets evaluated using the
network performance parameters. In particular, discarded
packets must not be counted as lost packets in assessing the
network's IPLR performance. A discarded packet might be
retransmitted, but then it must be considered as a new packet
in assessing network performance. Each network QoS class
creates a specific combination of bounds on the performance
values. This clause includes guidance as to when each
network QoS class might be used, but it does not mandate the
use of any particular network QoS class in any particular
context.

TABLE 1. [P NETWORK QOS CLASS DEFINITIONS AND NETWORK
PERFORMANCE OBJECTIVES[13]
Network QoS Classes
performance | Clas | Clas | Clas | Clas | Clas | Clas
parameter s0 sl s2 s3 s 4 s5
IPTD 100 400 100 400 Is U
ms ms ms ms
IPDV > 2“1 > 2“1 ulululu
1x10 | 1x10 | 1x1 1x1 1x1
IPLR 3 3 03 03 03 U
IPER Ix] U
0
A. Delay

Delay manifests itself in a number of ways, including the
time taken to establish a particular service from the initial user
request and the time to receive specific information once the
service is established. Delay has a very direct impact on user
satisfaction depending on the application, and includes delays
in the terminal, network, and any servers. Note that from a
user point of view, delay also takes into account the effect of
other network parameters such as throughput.

B. Delay Variation(Jitter)
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Delay wvariation is generally included as a performance
parameter since it is very important at the transport layer in
packetized data systems due to the inherent variability in
arrival times of individual packets. However, services that are
highly intolerant of delay variation will usually take steps to
remove (or at least significantly reduce) the delay variation by
means of buffering, effectively eliminating delay variation as
perceived at the user level (although at the expense of adding
additional fixed delay).

C. Packet Loss Rate

Packet loss rate has a very direct effect on the quality of the
information finally presented to the user, whether it be voice,
image, video or data. In this context, packet loss is not limited
to the effects of bit errors or packet loss during transmission,
but also includes the effects of any degradation introduced by
media coding for more efficient transmission (e.g. the use of
low bit-rate speech codecs for voice).

D. Available Bandwidth

The aforementioned delay, jitter and packet loss rate, in
addition to available bandwidth is an important quality
indicator for video streaming service. A video server that has
an estimate of the available bandwidth can steam high quality
data if the bandwidth is available, or stream data that needs
lower bandwidth (perhaps with a lower size, lower frame rate,
etc.) if the available bandwidth is limited. The available
bandwidth is shared among multiple users, thereby reducing
the actual bandwidth available to any particular user. The lack
of available bandwidth causes QoE degradation of the end
user.

IV.PROPOSED VIDEO QOE ASSESSMENT MODEL

A. QoS Value Normalization Reflecting Network
Performance

As mentioned in the above, the user quality satisfaction
about video streaming is under the influence of various QoS
parameters. So, we limit a scope of QoE in this paper to the
satisfaction about the video QoE of the video streaming
service because overall QoE of the multimedia service
complexly consists of the variant QoE items.

It is known from the QoS/QoE relationship analysis that the
most of QoE items are related with the QoS parameters.
Moreover, according to the analysis results of QoS correlation,
many QoS parameters show the positive correlation with QoE
items. In order to reflect variance QoS quality parameters in
QoE evaluation, the QoS value should be calculated. QoS
value is a numerical data to normalize network performance.
The QoS parameters having an effect on these QoE items are
IP packet loss(L), IP packet delay(D), IP packet jitter(J),
bandwidth(B), and etc. These QoS parameters are network-
related quality elements which the standardization
organizations like ITU-T and IETF recommend.

The weight of the QoS parameters can be assigned through
the relative importance degree of the QoS parameter about the
IPTV video QoE and QoS/QoE correlation analysis results
because QoE-related QoS parameters have the different
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influence. We can assign the weight of QoS parameters
according to the quality standard bounds recommended in the
standardization organizations(e.g. ITU-T, IETF etc) and its
relative importance degree represented in the Table 2.

TABLE 2. THE EXAMPLE OF NETWORK-RELATED QOS PARAMETERS AND
ITS RELATIVE IMPORTANCE DEGREE

QoS parameters Relative Importance Degree
Packet Loss(L) 58.9%
Packet Jitter 15.1%
Packet Delay(D) 14.9%
Bandwidth(B) 11.1%

The normalized QoS value(QoS(X)) reflects the network
performance which can be calculated through the formula (1).
The QoS value can be simply calculated with the total sum of
the values multiplying the measured QoS parameter in
network layer with the allocated weight like the formula (1).
Here, B is the ratio of available bandwidth to the video
streaming data rate(B=data rate of streaming/available
bandwidth).To avoid confusion, the family name must be
written as the last part of each author name (e.g. John A.K.
Smith).

00S(X) = LXWI+U XWu+JxWj+DXxWd + BxWb (1

In the formula (1), it is just referred to the major QoS
parameters influencing on the video streaming QoE. The QoS
parameter items used in this formula may be expanded and
applied according to the characteristic of a service in case of
considering the other multimedia services.

B. Video QoE Assessment Model

We devise video streaming QoE assessment model
referring to quality change aspect of MPQM according to
network condition. The numerical formula model to measure
the video streaming service QoE(QoE v) by using the
normalized QoS value is as follows:

Q0S (X)xA

QoE v=Q0ax(1—-QoS(X)) =&

2)

In the formula (2), Qa is a constant factor which determines
the overall QoE of video streaming service according to the
service environment. For example, when using video
streaming service in the wireless network user’s QoE may
decrease due to interference caused by wireless link in spite of
the same network performance. Next, the QoS(X) is the QoS
value which is calculated by the formula (1), and is
determined by quality parameters of the network layer.

The constant A expresses the resolution class like
SD(Standard Definition) or HD(High Definition). If we use
the HD quality video, the constant A is assigned in the higher
value than SD. It means that QoE level which the HD class
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service user’s request is high than the SD class service user in
the same network condition. Finally, R is determined as the
constant reflecting the structure of the video frames according
to the GoP(Group of Picture) length. Because an encoding is
not progressed in case of losing an I-Frame until the next I-
Frame is received, the loss of an I-Frame more induces the
poor quality(frame skipping, frame freezing etc) than the other
frames(P/B-Frame). So, we can use the variable R as the
factor for the video QoE measurement.

A variable and the constant used in this model are
determined by elements causing an effect in the video QoE.
These elements include a service environment where the
terminal is positioned, a service kind, a used codec, and etc.

V. EVALUATION AND ANALYSIS

We use the VLC media player[14] for video streaming and
set up de-jitter buffer size to 100ms. We use the VLC media
player for video stream delivery in experimental network set
to a certain delay, jitter and loss rate. We use the UDP/RTP
protocol for video stream delivery. Table 3 show the video
source for evaluation of the proposed video streaming QoE
assessment model.

TABLE 3. THE VIDEO SOURCE FOR EVALUATION OF THE PROPOSED QOE

ASSESSMENT MODEL
No. | Frame Rate Resolution Used Data Rate
Codec
1 30.0fps 1280%*720 XVID 2325Kbps
2 30.01ps 1280%720 XVID 1528Kbps
3 30.01ps 1280%720 XVID 932Kbps

We compare 300 original images and 300 test images
passed through various network environments. We configure
test network like Fig. 1 to verify justification of the proposed
model, and measure video quality using MSU video quality
measurement tool[15]. We choose SSIM(structural similarity)
score to accurately measure video quality because SSIM is
quite similar to MOS. Since SSIM method can derive
experienced video quality through measurement of similarity
between original still images and tested still images, we can
predict satisfaction of video quality passed through the
experimental network using SSIM score.

We use the emulator command of Linux router in order to
control network conditions. For example, we can control delay,
jitter, loss rate and link bandwidth using the following
commands.

#tc qdisc add dev ethO root netem delay 200ms

#tc qdisc change dev eth0 root netem delay 200ms 30ms
#tc qdisc change dev eth0 root netem loss 0.01%

#tc qdisc add dev eht0 root handle 10: cbq bandwidth
3Mbit avpkt 1000

Network environment for test is configured for minimum
required packet loss rate(0.01%) and jitter(30ms) which are
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recommended by ITU-T and IPTV standard organization. We
consider packet loss rate, jitter and available bandwidth
among various network QoS parameters related with video
quality because they are most influence on video quality. Test
is performed in follow condition; packet loss rate is between
0% and 1%, jitter is max 60ms with normal distribution to
200ms delay, and available bandwidth is between 3Mbps and
0.9Mbps.

VLC Streaming
Server

eth0:192.168.100.1

192.168.100.10

eth3:192.168.200.1

VLC Client

192.168.200.10

#tc qdisc add dev ethO root netem delay 200ms

#tc qdisc change dev ethO root netem delay 200ms 30ms

#tc qdisc change dev ethO root netem loss 0.01%

#tc qdisc add dev ethO root handle 10: cbq bandwidth 3Mbit avpkt 1000

Figure 1. Test network configuration for video quality measurement

Fig. 2 shows video quality deterioration with MSSIM
(Mean SSIM) according to packet loss rate and jitter. It shows
that video quality deterioration to packet loss linearly changes
while jitter’s sharply change around 50ms. Video quality is
uniform at high jitter because high inter-arrival packets are
dropped and video streams are normally played after receiving
next key frame. Video quality more quickly deteriorates when
packet loss and jitter are combined because they are taking
quite different in the video quality.
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Figure 2. Video quality deterioration with MSSIM according to packet loss
rate and jitter
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Video quality is sharply deteriorated when packet loss and
jitter are combined because they are taking quite different in
the video quality. Figure 3 shows the example of aspect of
video quality change to packet loss and jitter. Although
network providers offer network guaranteed packet loss and
jitter within recommended QoS level, serous quality decline is
caused when packet loss and jitter are combined like figure 3-

(©).

Figure 3. Example of an unacceptable low-resolution image

We experiment and analyze relation between RSSI of radio
signal and video quality to allocate Qr in wireless network
environment. Fig. 4 shows relation between RSSI of a WLAN
and mean video quality(MSSIM: Mean Structural Similarity).
As see in the Fig. 4, data rate of video steams does not
influence video quality when bandwidth is sufficiently
provided. However, we show that video quality sharply
decline when RSSI of a WLAN is lower than -80dBm. We
analyse the average video quality in -80dBm or more of RSSI.
As the results, Qr is assigned to 0.95.
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Figure 4. Relation between RSSI of a WLAN and mean video
quality(MSSIM)
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Fig. 5 shows the measurement results of video QoE using
the proposed video streaming QOoE assessment model.
Through the analysis result of patterns of changes between
network conditions and image quality, we can assign Wj, W1
and Wb in formula (1) to 0.5, 10 and 0.01 respectively to
calculate normalized QoS(X). Also, we assign constants A
and R of the proposed model in formula (2) to 250 and 12
respectively considering used video resolution, codec and
network environments.
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=
0 1.004
(2]
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0.55 |~ -— Measured SSIM in Wired Network vl
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Y |- -- = Measured SSIM in Wireless Network N
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0.00 0.02 0.04 0.06 0.08 0.10 0.12
Normalized QoS Value(X)
Figure 5. The measurement results of video QoE using the proposed QoE

assessment model

Although measurement results using VQM tool has
fluctuation because of limitation of the number of used frames
and video streaming characteristics, the video QoE
measurement using the proposed video streaming QoE
assessment model is very similar to VQM measurement
results (correlation coefficient of wired network and wireless
network is 0.947 and 0.932, respectively). Through the
analysis results, we can objectively measure video quality in
application layer using network QoS parameters in wired and
wireless network environment.

VI1.CONCLUSIONS

We propose the video steaming QoE assessment model to
numerically measure the video QoE of multimedia service by
using the QoS parameters in network layer. Through our
proposed model, network providers can predict subscriber’s
QoE in provided network environment and analogize service
environment which meet the optimum QoE. On a real time
basis, it is more rapidly able to correspond to the poor quality
by monitoring the QoE of the video streaming service. The
service provider can provide the multimedia service of the
improved QoE through the proposed QoE assessment
processes. And moreover, the network operator can prevent
the unnecessary investment for the enlargement, maintenance
and repair of the network.

ACKNOWLEDGEMENT

This research was supported by the KCC(Korea
Communications Commission), Korea, under the R&D
program supervised by the KCA(Korea Communications
Agency)(KCA-2011-09913-05002)

REFERENCES

[1]  J. Kishigami, “The Role of QoE on IPTV Service Style,” ISM2007,
pp.11-13, December (2007)

[2] ITU-T P.800, "Mean Opinion Score (MOS) terminology,” March
(2003)

[3] ITU-T P.861, “Objective quality measurement of telephone-band (300-
3400Hz) speech codec,” February (1998)

[4] ITU-T P.862, “Perceptual evaluation of speech quality (PESQ),”
February (2001)

[51 ITU-T G.107, “The E-model a computational model for use in
transmission planning,” March (2005)

[6] ITU-T P.910, “Subjective video quality assessment methods for
multimedia applications,” September (1999)

[7] Y. Wang, “Survey of Objective Video Quality Measurements,” Tech
report, Worcester Polytechnic Institute, June (2006)

[8]  NetPredic, Inc., “White Paper: Performance Analysis for Video
Streams across Networks,” December (2003)

[9]  Stas Khirman, Perter Henriksen, “Relationship between Quality-of-

Service and Quality-of-Experience for Public Internet Service,”

PAM2002, March (2002)

Liu Li-yuan, Zhou Wen-an, Song Jun-de, “The Research of Quality of

Experience Evaluation Method in Pervasive Computing Environment,”

PCA2006, August (2006)

Kwang-Jae Kim, Wan-Seon Shin, Dae-Kee Min, Hyun-Jin Kim, Jin-

Sung Yoo, Hyun-Min Lim, Sook-Ran Lee, and Yong-Kee Jeong,

“Service Quality Model for IPTV Service: Identification of Key

Features and Their Relationship,” INFORMS2008-Service Science,

Washington D.C, October (2008)

Hyun Jong Kim, Jong Chan Kim, Seong Gon Choi, Tae Soo Jeong, and

Sung Soo Kang, “The Delay Measurement using The RTCP for Real-

time Service in Interworking Environment,” ICACT2007, pp.1153-

1157, February (2007)

ITU-T Recommendation Y.1541, “Network performance objectives for

IP-based service,” February (2006)

http://www.videolan.org

http://compression.ru/video/quality measure/Video measurement_tool

[10]

(1]

[12]

[13]

[14]
[15]

*Corresponding Author: Seong Gon Choi (e-mail:
sgchoi@cbnu.ac.kr)
ISBN 978-89-5519—162-2 464 Feb. 19~22, 2012 ICACT2012




<<
  /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 /Warning
  /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 false
  /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
    /AdobeSansMM
    /AdobeSerifMM
    /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
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /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
    /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
    /EuroSig
    /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
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-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
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /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
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /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
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /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
    /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
    /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
    /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 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


