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Abstract—This paper provides an in-depth investigation and
analysis on the characteristics of channel-based transform wave-
forms and their differences from Fourier transform-based wave-
forms. Particularly, the basis functions of the recently proposed
orthogonal transform division multiplexing (OTDM) waveform,
which belongs to the category of channel-based transform wave-
forms, are comprehensively compared with the fixed exponential
basis functions of orthogonal frequency division multiplexing
(OFDM) waveform, which pertains to the class of Fourier
transform-based waveforms. The obtained results show signif-
icant differences in the time and frequency characteristics of
both classes of the waveforms. Also, the peak-to-average power
ratio (PAPR) of OTDM is investigated and compared to OFDM.
Then, a new effective technique, referred to as OTDM with
edge subcarrier dedication (OTDM-ESD), is proposed for PAPR
reduction by exploiting the special characteristics of the effective
channel response in OTDM waveform. Simulation results show
that the proposed OTDM-ESD technique not only reduces the
PAPR, but also enhances the BER performance significantly.

I. INTRODUCTION

OFDM has been the most dominantly used transmission
scheme in the vast majority of the current broadband systems,
such as LTE, WiFi and DVT. It has been adopted due to its
desirable features, including higher spectral efficiency, simple
equalization in the frequency domain, easy integration with
MIMO systems and multi-user diversity, with the ability to
flexibly schedule both time and frequency resources among
users [1]. Nonetheless, OFDM has several major drawbacks,
such as high peak-to-average power ratio (PAPR), spectral
leakage, strict synchronization requirement and frequency
offset sensitivity. Moreover, OFDM is proven to be a non-
optimal transceiver design in terms of overall performance,
and also lacks physical layer security features [2], which are
very desirable in future 5G and beyond systems, making it
inherently vulnerable to eavesdropping. Due to the aforemen-
tioned shortcomings, there has been a global consensus on
the incapability of OFDM alone in satisfying all the needs of
future networks and their diverse expected applications, such
as Tactile Internet, Machine to Machine (M2M) and Internet of
Thing (IoT) [3]. Thus, researchers around the world have been
trying to design new waveforms or different numerologies
of OFDM to meet the requirements of future emerging 5G-
enabled applications and scenarios [3].

In the literature [4] [5], many waveforms have been pro-
posed to address some of the OFDM drawbacks. Among these
are filtered-OFDM, windowed-OFDM, FBMC, UW-OFDM,
GFDM, UFMC, ZT-DFT-s-OFDM, UW-DFT-s-OFDM, etc.

As inferred from the literature, most of the recently pro-
posed waveforms for 5G systems are Fourier transform-
dependent and designed without taking channel realizations
into account. This kind of design comes with two major
demerits. Firstly, it results in a non-optimal transceiver design,
where the transmit and receive basis functions (pulses) are
static and do not adapt to the channel variations. Secondly, it
is vulnerable to wireless eavesdropping, where physical layer
security has not been considered as a requirement in the afore-
mentioned waveform designs. To address these problems, the
authors in [2] proposed an adaptive channel-based transform
waveform, called orthogonal transform division multiplexing
(OTDM), for future secure 5G and beyond systems. In par-
ticular, instead of using fixed exponential basis functions,
produced by IFFT and FFT as in OFDM, new orthogonal
basis functions are extracted from the channel and used to
securely modulate and demodulate the data symbols at the
transmitter and receiver sides, respectively. This design results
in two major merits over the currently existing waveforms
in the literature. First, it provides physical layer security, a
new important feature, which comes for free as a result of
the channel-based design. Second, it enhances reliability and
robustness against channel impairments, where better BER
performance is obtained as a result of increasing the effective
signal-to-noise ratio (SNR). The waveform design reported in
[2] was presented from a pure security perspective, where the
mathematical framework of the design was introduced and
its immunity against eavesdropping was proven. However, the
time-frequency characteristics of the basis functions of OTDM
as well as its PAPR and their differences from OFDM were
not investigated. Therefore, this paper comes to complement
and build on top of the work presented in [2] to address the
aforementioned issues. Specifically, we make the following
main contributions:

∙ We investigate and visualize the time and frequency
characteristics of the basis functions of OTDM waveform,
and show how their shapes vary for different channel
realizations. Then, we exhibit their differences from the
complex exponential basis functions of OFDM-based
waveforms. This is performed in order to provide insights
and an in depth understanding of the concept of channel-
based transform waveforms.

∙ We examine the PAPR of OTDM and demonstrate how
its distribution is the same as that of OFDM. Thus, this



motivates finding an efficient PAPR reduction technique,
specifically designed for OTDM waveform.

∙ By exploiting the fact that the deep-faded subchannels
of the effective channel transform response in OTDM
waveform are always localized and situated at the left
edge of the OTDM block, we propose an effective method
that exploits this feature for reducing its PAPR.

The rest of the paper is organized as follows. The system
model is described in Section II. The OTDM waveform
characteristics and their differences from OFDM are exhibited
in Section III. The details of the proposed PAPR reduction
technique for OTDM are revealed in Section IV. Simulation
results are discussed in Section V. Finally, a concise conclusion
is drawn in Section VI.1

II. PRELIMINARIES AND SYSTEM MODEL

A single-input single-output (SISO) system, in which a
transmitter (Tx), called Alice, is communicating with a le-
gitimate receiver (Rx), called Bob, whereas an eavesdropper,
called Eve, is trying to intercept the communication between
the two legitimate parties (Alice and Bob). All received signals
experience independent multi-path slowly varying Rayleigh
fading channels [2]. Also, the channel reciprocity property is
adopted, where the downlink channel can be estimated from
the uplink one, in a time division duplex (TDD) system [6].

In the OTDM waveform design [2], channel-based trans-
form basis functions are used as subcarriers for the complex
baseband modulated symbols, 𝑠𝑖. The total number of data
symbols in one transmission block s =

[
𝑠0 𝑠1 ... 𝑠𝑁−1

]T

is 𝑁 . Each of 𝑠𝑖 is carried by a specific channel-based
orthogonal pulse v ∈ ℂ

[𝑁×1], where the mapping process in
this case is basically implemented via a simple multiplication
operation between each data symbol and an orthogonal basis
function. For the 𝑁 data symbols to be transmitted, we need
𝑁 carrying orthogonal basis functions, which can be taken
from the column vectors of V, given by

V =
[
v0 v1 ... v𝑁−1

] ∈ ℂ
[𝑁×𝑁 ]. (1)

Hence, V can be seen as the channel-based transform matrix,
which can be obtained by decomposing the channel matrix
Hb ∈ ℂ

[(𝑁+𝐿−1)×𝑁 ] of the legitimate user’s channel impulse
response hb =

[
ℎ0 ℎ1 ... ℎ𝐿−1

]T
using SVD as follows

Hb = UEVH. (2)

Note that Hb is an (𝑁 + 𝐿 − 1) × 𝑁 Toeplitz matrix with
first column

[
ℎ0 ℎ1 ⋅ ⋅ ⋅ ℎ𝐿−1 0 ⋅ ⋅ ⋅ 0

]T
and first

row
[
ℎ0 0 ⋅ ⋅ ⋅ 0

]T
. Each 𝑖th column (basis function) in

V can be expressed as vi =
[
𝑣0 𝑣1 ... 𝑣𝑁−1

]T
. After

multiplying each symbol with its corresponding basis function,
we multiplex and sum all the resulting vectors to get a block

1 Notations: In this paper, vectors are denoted by bold-small letters,
whereas matrices are denoted by bold-capital letters. I is the 𝑁 ×𝑁 identity
matrix. Norm-2 and norm-infinity are defined by ∥⋅∥2 and ∥⋅∥∞, respectively.
The convolution, inverse, transpose and conjugate transpose operators are
symbolized by (⊛), ( ⋅ )−1, ( ⋅ )T and ( ⋅ )H, respectively.

of samples, x, referred to as one OTDM symbol. This process
can mathematically be stated as

x =
𝑁−1∑

𝑖=0

𝑠𝑖v𝑖,∈ ℂ
[𝑁×1], (3)

which can further be simplified into a matrix form as

x = Vs ∈ ℂ
[𝑁×1]. (4)

From a signal processing point of view, this looks similar to
transmit pre-coding in spatial multiplexing MIMO, but here
the matrix is extracted from the temporal (not spatial) variation
of the channel. To avoid the inter-block interference (IBI),
zero-padding (ZP) as a guard interval of length 𝐿 − 1, is
appended to the end of each block. After OTDM block, x,
is sent through the channel, the received signal at Bob can be
given as

y = hb ⊛ x+ zb, (5)

𝑦𝑖 =

𝐿−1∑

𝑙=0

ℎ𝑙𝑥(𝑖−𝑙) + 𝑧𝑏(𝑖), (6)

where y =
[
𝑦0 𝑦1 ... 𝑦𝑁+𝐿−1

]T
is the received block of

one OTDM symbol and zb ∈ ℂ
[(𝑁+𝐿−1)×1] is the zero-mean

complex additive white Gaussian noise (AWGN) at Bob. The
previous convolution form can also be equivalently written in
a linear algebraic matrix form as

y = Hbx+ zb = HbVs+ zb = UEs+ z. (7)

To remove the effect of the time dispersion caused by
the channel spread at the Rx, a channel-based transfor-
mation process is performed on y using matrix U𝐻 =[
u∗
1 u∗

2 ⋅ ⋅ ⋅ u∗
𝑁+𝐿−1

] ∈ ℂ
[𝑁×(𝑁+𝐿−1)]. Each 𝑖th col-

umn (basis function) in UH can be expressed as u∗
𝑖 =[

𝑢0 𝑢1 ... 𝑢𝑁−1

]T
. The matrix UH consists of multiple

orthogonal basis functions, which are optimally extracted from
the channel and can be used as inverse basis functions to
extract the transmitted block by diagonalizing the channel
response. To do so, the Rx transforms y using UH as follows:

𝑁+𝐿−1∑

𝑖=0

𝑦𝑖u
∗
𝑖 = UHy = Es+UHz = Es+ ẑ, (8)

where ẑ = UHz ∈ ℂ
[𝑁×1]. It should be noted that the vectors

of UH span not only the whole transmitted block time but also
the following time reserved for ZP. After multiplying by UH,
the leakage energy of the signal due to channel spreading will
be collected from the ZP optimally with minimal noise thanks
to the optimal extracted basis functions, whose length at the Rx
is equal to the received OTDM signal’s length. The estimated
data symbols can be obtained by equalizing the effect of the
diagonal matrix E ∈ ℂ

[𝑁×𝑁 ], which contains the channel
gain over each data symbol. Thus, the final equalized block
of data symbols s̃ can be obtained by performing simple one
tap equalization in the transform domain as given below

s̃ = E−1UHy = E−1
(
Es+UHz

)
(9)

= s+E−1UHz = s+E−1ẑ. (10)
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Fig. 1. Waveform comparison between OFDM and OTDM in terms of the: 1) amplitude, 2) real part, 3) imaginary part, and 4) frequency shapes of the first
four basis functions of the inverse Fourier and channel-based transform matrices given by FH and V (extracted from a channel with 𝐿 = 9 taps), respectively.

III. WAVEFORM CHARACTERISTICS: OTDM VS OFDM

In most of the previously developed multi-carrier transmis-
sion methods, the orthogonal sub-carriers (basis functions),
which are generated by IFFT and FFT at the Tx and Rx sides,
respectively, are fixed and channel-independent. This design
results in a static, channel-unaware, non-optimal, and insecure
transmission. However, in the channel-based transform design,
the orthogonal basis functions, on which the symbols are
carried on, are directly extracted from the small scale multi-
path channel and used at both the Tx and Rx to optimally diag-
onalize the channel. Here, we provide an in-depth investigation
and comparison of the waveform shapes and time-frequency
characteristics between channel-based transform and Fourier-
based transform waveforms. Particularly, we pick OTDM as a
waveform that represents channel-based transform waveform
class and OFDM as another waveform that represents Fourier-
based transform waveform class. Fig. 1 shows the major dif-
ferences between the shape of the pulses in time and frequency
domains of OFDM and OTDM waveforms. It is observed that

for a certain channel response the time domain shapes of the
basis functions in OTDM are multiple of half cosine pulses
compared to fixed rectangular pulses in OFDM. Consequently,
the frequency domain shapes of the basis functions in OTDM
are different from OTDM as visualized in Fig. 1. On the other
hand, Fig. 2 describes how the time and spectral shapes of the
pulses change for different channel realizations. This explains
the adaptivity and security nature of OTDM and how it adopts
to changing channels. Fig. 3 presents the effective channel
transform response of OTDM obtained by E (on the left part
of the figure), and its difference from the channel frequency
response of OFDM (on the right part of the figure). As
depicted, the subchannel gains in OTDM waveform are sorted
in a descending order, and thus the deep-faded subchannels
are localized at the edge of the effective channel transform
response. This special feature will be exploited to design a
channel-dependent PAPR reduction technique, as it will be
explained in the next Section. On the contrary, the subchannel
gains in OFDM waveform are not-sorted and the deep-faded



Fig. 2. Time-frequency characteristics of the first four basis functions for two
different channel realizations with 𝐿 = 9 exponentially decaying taps.

subchannels are distributed over the whole channel frequency
response.

IV. OTDM WITH EDGE SUBCARRIER DEDICATION

(OTDM-ESD): PAPR REDUCTION TECHNIQUE

Many techniques have been proposed in the literature to
reduce the PAPR of OFDM waveform [7]. However, the direct
implementation of these techniques on OTDM waveform will
not be efficient and optimal in terms of the overall system
performance. This is due to the fact that the OTDM charac-
teristics are different from those of OFDM. Thus, by taking
advantage of the inherent nature of OTDM, a more effective
PAPR reduction technique can be devised. Here, we propose
an efficient channel-dependent tone reservation (TR) technique
to specifically reduce the PAPR of OTDM waveforms. The key
idea is to exploit the inherent characteristics of the channel
transform response of OTDM (shown in Fig. 3) in order to
design a technique that not only reduces the PAPR, but also
enhances the reliability performance, which is different from
the conventional TR technique [7], in which the reserved
subcarriers are not channel dependent. Particularly, the fact
that deep-faded subchannels in OTDM are always localized
at the edge of the effective channel response enables us to
simply determine the number of subcarriers that are required
to be used for PAPR reduction, and then assign the contiguous
edge sub-carriers corresponding to the deep-faded subchannels
for PAPR reduction. Without loss of generality, in this method,
we partition the OTDM block into two parts, in which the
first part, which corresponds to good subchannels, is dedicated
and used for data tranmission; while the second part, which
corresponds to the deep-faded (bad) subchannels located at the
edge of each OTDM block, is dedicated for PAPR reduction.
By doing so, we ensure minimum capacity reduction as those
subcarriers used for PAPR are already not good to be used
for data transmission. Unlike the classical TR technique, a
prior knowledge on the positions of the subcarriers used for
PAPR reduction is not needed. In the proposed design, the
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Fig. 3. Comparison between the effective channel transform responses of
OFDM (left shape) and OTDM (right shape).

transmitted signal can be modeled as

d = GV[s w]
T ∈ ℂ

[(𝑁+𝐿−1)×1], (11)

where s ∈ ℂ
[1×(𝑁−𝑅)] is a set of QAM symbols contained in

a vector, w ∈ ℂ
[1×𝑅] is a set of samples to be optimized to

reduce PAPR, V is the N-point channel-based transformation
matrix, and G ∈ ℂ

[(𝑁+𝐿−1)×𝑁 ] is the ZP addition matrix.
The PAPR of the above-transmitted signal is the ratio of the
maximum transmitted power to the average power, which can
be given as

𝑃𝐴𝑃𝑅 =
∥GV([s w]

T
)∥2∞

1
𝑁+𝐿−1∥GV([s w]

T
)∥22

. (12)

The problem here reduces to finding the optimal AN vector
w that can effectively reduce the PAPR of the signal d. Thus,
the optimization problem to be solved can be formulated as

w𝑜𝑝𝑡 = arg min
w

∥GV([s w]
T
)∥2∞

𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜 → ∥w∥22 ≤ 𝜆× ∥s∥22, (13)

where the percentage of power used by w signal is controlled
by 𝜆. The objective function shows that we have a convex
optimization problem that can numerically be solved by some
advanced and powerful convex optimization solvers such as
MOSEK. In this case, to obtain a precise numerical solution
to the optimization problem in our hands, we adopt using
YALMIP, a handy optimization package that can be integrated
with MOSEK and MATLAB to solve complex problems.

V. SIMULATION RESULTS

In this section, we provide simulation results to demonstrate
the effectiveness of the proposed OTDM-ESD technique in
reducing the PAPR and enhancing the BER performance as
well as its performance comparison with OTDM and OFDM
waveforms. We consider an OTDM system with 𝑁 = 64
modulated QPSK data symbols and a guard period of length
𝐿. The channel is modeled as an independent and identically
distributed (i.i.d.) block-fading, where channel coefficients are
drawn according to an i.i.d. Rayleigh fading distribution at the
beginning of each block transmission, and remain constant
within one block, but change independently from one to
another. The Rayleigh multi-path fading channel has nine taps
𝐿 = 9 with an exponential power delay profile. Additionally,
we assume an eavesdropper, who uses its channel to extract
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Fig. 4. BER comparison of OTDM-ESD with OTDM and OFDM.

its basis functions, trying to intercept the communication.
For the sake of fair comparison, we also consider a standard
OFDM system with 𝑁 = 64 active sub-carriers and a cyclic
prefix (CP) of length 𝐿. Fig. 4 shows the bit error rate
(BER) performance gain of a legitimate Rx, employing OTDM
waveform compared to OFDM using the same parameters. It
is shown that OTDM outperforms OFDM by at least 3 dB at
BER=10−3 and that the gain increases as the SNR increases.
This gain is obtained as a result of not discarding the leaked
energy, but instead collecting it optimally by adopting the
shape and length of the receive orthogonal basis functions
according to the channel spread, in such a way that the total
response of the system is diagonalized. Fig. 4 also presents
the BER enhancement delivered by the OTDM-ESD technique
for PAPR reduction. It is shown that there is around 4 dB
gain compared to OTDM, and around 7 dB gain compared to
OFDM. The resulting gain is due to dedicating the right edge
sub-carriers corresponding to the deep-faded subchannels for
PAPR reduction, instead of using them for data transmission.
In other words, the gain is obtained as a result of avoiding
the usage of the low subchannel gains that are responsible for
limiting the system performance; instead, they are used for
PAPR reduction and then discarded at the Rx.

Moreover, it is shown that the gain of a uniformly dis-
tributed power delay profile is more than that of a channel
with exponentially distributed power delay profile. This is
because uniform profile has equally significant spreading gain
over all taps, while exponential profile has an insignificant
gain at most of its high ordered taps due to its fast decaying
nature. Thus, the accumulated energy from the ZP period in the
case of uniform profile is higher than that of the exponential
profile, resulting in a much lower BER. Additionally, Fig. 4
depicts the very bad BER performance of Eve although she is
assumed to be fully aware of the method. This happens due to
the use of channel-dependent waveforms through Alice-to-Bob
channel, which are different from Alice-to-Eve channel. Thus,
the system response will not be diagonalized for Eve. This
will results in a severe inter-symbol interference between data
symbols with respect to Eve. Fig. 5 explicitly shows that the
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Fig. 5. PAPR comparison of OTDM-ESD with OTDM and OFDM.

PAPR of OTDM is the same as that of OFDM because both
waveforms represent multi-carrier block based transmission
schemes. However, when the proposed OTDM-ESD technique
is applied by reserving only 8 subcarriers as peak reduction
tones, significant PAPR reduction gain is achieved. Also, it
is observed that the PAPR reduction gets better as the power
of the peak reduction tones increases. These results prove the
benefits of OTDM-ESD.

VI. CONCLUSION

In this paper, we have investigated the characteristics of a
new candidate 5G waveform, called OTDM. For this purpose,
we have provided thorough comparison between OTDM and
OFDM. Particularly, we presented the time and frequency do-
main shapes of its basis functions (pulses), which are extracted
from the wireless channel, and showed how they change for
different channel realizations. Moreover, we have examined
the PAPR performance of OTDM compared to OFDM, and
then presented an effective technique for reducing it.

ACKNOWLEDGMENT

This work is supported by The Scientific and Research
Council of Turkey (TUBITAK) under grant No. 114E244.

REFERENCES

[1] A. A. Zaidi, R. Baldemair, H. Tullberg, H. Bjorkegren, L. Sundstrom,
J. Medbo, C. Kilinc, and I. D. Silva, “Waveform and Numerology to
Support 5G Services and Requirements,” IEEE Commun. Mag., vol. 54,
no. 11, pp. 90–98, November 2016.

[2] J. M. Hamamreh and H. Arslan, “Secure Orthogonal Transform Division
Multiplexing (OTDM) Waveform for 5G and Beyond,” IEEE Communi-
cations Letters, vol. 21, no. 5, pp. 1191–1194, May 2017.

[3] Z. ANKARALI, B. Pekoz, and H. ARSLAN, “Flexible Radio Access
Beyond 5G: A Future Projection on Waveform, Numerology Frame
Design Principles,” IEEE Access, vol. PP, no. 99, pp. 1–1, 2017.

[4] X. Zhang, L. Chen, J. Qiu, and J. Abdoli, “On the Waveform for 5G,”
IEEE Commun. Mag., vol. 54, no. 11, pp. 74–80, November 2016.

[5] A. Sahin, R. Yang, E. Bala, M. C. Beluri, and R. L. Olesen, “Flexible
DFT-S-OFDM: Solutions and Challenges,” IEEE Commun. Mag., vol. 54,
no. 11, pp. 106–112, November 2016.

[6] J. M. Hamamreh, E. Guvenkaya, T. Baykas, and H. Arslan, “A Practical
Physical-Layer Security Method for Precoded OSTBC-Based Systems,”
in IEEE Wireless Commun. Netw. Conf. (WCNC), Apr. 2016, pp. 1–6.

[7] Y. Rahmatallah and S. Mohan, “Peak-To-Average Power Ratio Reduction
in OFDM Systems: A Survey And Taxonomy,” IEEE Commun. Surv. Tut.,
vol. 15, no. 4, pp. 1567–1592, Fourth 2013.



<<
  /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


