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Abstract—This paper proposes a new fBm (fractional Brownian
motion) interpolation/reconstruction method from partially
known samples based on CS (Compressive Sampling). Since 1/f
property implies power law decay of the fBm spectrum, the fBm
signals should be sparse in frequency domain. This property
motivates the adoption of CS in the development of the
reconstruction method. Hurst parameter H that occurs in the
power law determines the sparsity level, therefore the CS
reconstruction quality of an fBm signal for a given number of
known subsamples will depend on H. However, the proposed
method does not require the information of H to reconstruct the
fBm signal from its partial samples. The method employs DFT
(Discrete Fourier Transform) as the sparsity basis and a random
matrix derived from known samples positions as the projection
basis. Simulated fBm signals with various values of H are used to
show the relationship between the Hurst parameter and the
reconstruction quality. Additionally, US-DJIA (Dow Jones
Industrial Average) stock index monthly values time-series are
also used to show the applicability of the proposed method to
reconstruct a real-world data.

Keywords—Compressive Sampling, fractional Brownian motion,
interpolation, financial time-series, fractal.

L INTRODUCTION

Fractional Brownian motion, or fBm [1], is a zero mean
Gaussian process with statistical self-similar property. The
fBm is an important model for non-stationary signals, which is
well-suited to represent various kinds of natural signals, such
as physiological signals, terrain surface, speech signals,
internet data traffic, financial time-series, etc. The fBm was
discovered by Kolmogorov and then developed and
popularized by Mandelbrot. The fBm can be considered as an
extension of Brownian motion into fractional dimension.

Construction of an fBm signal for an arbitrary parameters,
which is known as Hurst parameter H or spectral parameter
y=H+1, can be performed in space/time domain or in

frequency domain. Since A characterizes an fBm signal,
estimation of this parameter for a given signal is an important
issue. The reconstruction problem will be more complicated if
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the fBm signal is contaminated by noise. The estimation of an
fBm signal from its noisy measurement has been described in
[2], [3], and [4]. In [5], an fBm equalization method and its
application to improve DEM (Digital Elevation Model)
reconstruction for a given InSAR (Interferometric Synthetic
Aperture Radar) phase image were proposed.

Another important issue to address in the fBm
reconstruction is when only a small number of data is known.
In [6], a method to interpolate the fBm signal from a coarser-
to a finer- grid was proposed. This kind of method can be
considered as an interpolation process from regularly-spaced
samples. Related to this issue, this paper extends the fBm
interpolation problem further to cover non-regularly-spaced
samples.

A straight-forward solution for such a reconstruction
problem can be obtained by, for example, first estimating the
Hurst parameter and then choose a signal, from an ensemble
of H-parameterized fBm signals that best-fit the observation
while maintaining the fractal property described by H. A
simpler method is by linearly interpolating the blank points
between known values.

In this paper, a different approach to interpolate/
reconstruct the fBm signals based on the emerging CS
(Compressive Sampling) paradigm is proposed. The CS
method is capable to reconstruct a signal from a few numbers
of samples, when an appropriate sparsity and projection basis
can be obtained. Although an fBm signal is non-sparse in
space/time domain, the 1/f property of the fBm introduces
power law decays of the Fourier coefficient, indicating that
the fBm should actually a sparse signal in frequency domain.
The sparsity of the fBm and CS reconstruction methods will
be explored in this paper, including its potential applications.

The rest of this paper is organized as follows. Section II
described the fBm properties in time/space and frequency
domain. A brief review of CS theory and the proposed method
will be explained in Section III. Experiments with simulated
fBm signal and actual financial time series will be described
in Section IV, while Section V concludes this paper.



1L FRACTIONAL BROWNIAN MOTION SIGNAL IN
TIME - AND FREQUENCY- DOMAIN

The fractional Brownian motion (fBm) is a continuous
zero-mean Gaussian process that generalizes the ordinary
Brownian motion. An fBm with Hurst parameter H, denoted
by By(?), where 0<H<1 and initial value By(0)=0, is given by
(1]
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Although the fBm is a non-stationary and statistically self-
similar, its increments are actually stationary. The correlation
function of the fBm is given by
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where Cy is an H-dependent coefficient given by [7]
C, = F(l —2H COS”HJ
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In the frequency domain, the fBm is characterized by the
well known 1/f profile. Denoting the frequency as o,
Mandelbrot and van Ness [1] suggested that the spectral
density of an fBm with Hurst parameter A should proportional

to M’”H. Although the spectral densities of a nonstationary

random function is not obviously defined, by averaging the
time-dependent Wigner-Ville spectrum, Flandrin [7] showed
that the average spectra over time of an fBm can be expressed
as

SBH (w) ~ 1/‘64211“ @)

Various kind of signals from natural phenomena exhibit
1/ftype spectral behaviour, among others are: geophysical-,
financial-, physiological-, and biological-time series, and also
the EM/electronic device-fluctuations, burst error patterns in
communications channel, natural terrain texture, etc. In [4],
Wornell further extended the notion of 1/fto cover a broader
class, which is called nearly 1/fprocess.

This paper considers discrete-time fBm signals. Some
methods to generate the fBm signals for a given value of H
have been developed, such as the midpoint random
displacement or Fourier synthesis methods. Fig.1 shows
realization of four different fBm signals generated by Fourier
synthesis method: (a) time-domain and (b) frequency domain
signals. The H-values of these signals, from top to bottom, are
respectively 0.2, 0.4, 0.6, and 0.8. The figure shows that the
signal becomes smoother as H values close to 1.0, and it
becomes more rough when H approaching zero. Fig. 1(b)
displays the localization property of the fBm spectrum; i.e.,

they are mostly located near the center frequency and fast
decays for higher frequency components away from the center.
Top to down sequence of the curves in Fig.1 (b) also shows
that the spectrum are become more localized with the
increasing value of H.
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Fig.1 The fBm signals with various values of Hurst parameters: (a) time
domain and (b) spectra

I11. RECONSTRUCTION OF THE FBM SIGNAL FROM ITS
SPARSE SAMPLES

A. Compressive Sampling and Signal Sparsity

Compressive Sampling/Compressed Sensing, or CS, is an
emerging paradigm that unifies sampling and compression
into a single process. In the conventional sampling, the
Shannon theorem states that a A@bandlimited signals requires
2xA @ sampling-rate for an exact reconstruction. The sampling
theorem implies that the signal and sampling process is related
to Fourier decomposition, where sinuoids basis is used. When
different basis is employed, the requirements of the sampling
rate may change. The CS extends the sampling process into
more general basis. Whereas the bandwidth indicates the
information content of the signal in the classical sampling, CS
uses sparsity level or degree of freedom.

Underlying CS is the UP (Uncertainty Principle) which
states that a signal cannot be simultaneously well-localized in
time and frequency. The UP is closely related with the HUP
(Heisenberg UP) in quantum mechanics. By expressing the
HUP in term of time and energy, or time and frequency (since
the quanta of energy is related to frequency by the Planck
constant k), it can be shown that the product of the time
uncertainty Az and its corresponding frequency uncertainty A,
should be larger than a particular constant. In discrete form,
the UP leads to signal recovery from highly incomplete
samples [8], [9]. This principle was also extended into a more
general pair of basis, instead of the time-frequency pair.

Following [10], the CS and its reconstruction are
formulated as follows. Let f be an N-length discrete time



signal and y be the transform of /by an orthonormal (unitary)
basis WY=[y; ¥ ... wl, i.e.,
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where X, = < £, 1//,_> are the transform coefficients. Being a K-
sparse signal means that by retaining only K-coefficients, the
signal f can be reconstructed with no perceptual loss. The
sensing/sampling is performed incoherently by projecting the
signal f'into an orthonormal basis ®=[¢ ¢, ... &v], i.e.,
y(k)=(1.9.) (6)

By defining the coherence between the sensing basis @ and
sparsity basis ¥ as

p@,¥)=VN 1$§§N<¢k,l//,->\’ -
then an M subsamples of f, where [11]
M= C-p(®,¥)-K-log (N) (8)

is sufficient (with overwhelming probability) to reconstruct f°
using the following convex optimization

Q;W‘EHA subject to y, =(¢,,¥%), Vke M. (€))

The sparsity basis ¥ can be any orthogonal (unitary) basis,
such as wavelet, Hadamard, DCT, or DFT, based on which the
signal can be represented by the least number of coefficient K,
while the projection basis @ should be selected to give the
best coherency with V.

The minimization Hlel means to look for the sparsest

signal in the basis V. It can also be reformulated as searching
for the sparsest gradient [12] or minimization of the TV (Total
Variance), which can be expressed as [9]

minTV(%) subjectio y, =(¢,,¥%), Vke M
%R’ (10)
In the following section, reconstruction of fBm signal from its
sparse samples will be formulated as the compressive
sampling problem. Some optimization tools that have been
developed by CS community, such as the BP (Basis Pursuits)
algorithm, LI-magic, recPF, and twist can be used to solve
this problem.

B. Sparse Reconstruction of The fBm Signals
1) Sparsity of The fBm Signals in Frequency Domain

According to equation (4), the Fourier magnitude
coefficients of an fBm signal decay as the frequency increased.

The speed of the decays is determined by value of the Hurst
parameter; which means that the decay will be faster for a
larger value of H than the smaller ones. Based on this
observation, an fBm can be considered as a sparse signal in
the Fourier domain, whose degree of sparsity is determined by
H.

To quantify the sparsity, various fBm signals with four
different H values {0.2, 0.4, 0.6, 0.8} are generated. For each
H value, ten different fBm signals are generated and the
percentage of dominant coefficient is counted and averaged
over the ten signals. The dominant coefficient is defined as the
ones whose magnitude is greater than 10% maximum. The
result is displayed in Table 1.

TABLE 1
NUMBERS OF DOMINANT COEFFICIENTS IN FBM SIGNALS
FOR VARIOUS VALUES OF H
Hurst Parameter (H) 0.2 0.4 0.6 0.8
Dominant Coeficients (%) | 34.3 34 2.2 1.3

In the Table 1, it is observed that the percentage of
dominant coefficients decrease with increasing value of H; in
particular, about 34.3% of coefficients are dominant when
H=0.2, then it drops drastically into 3.4% when H=0.4, and
only about 1.3% of the coefficients are dominant when A=0.8.
The numbers in the table confirm the H-dependent sparsity of
the fBm signals.

Expression (8) shows that the number of samples required
to exactly reconstruct the signal is proportional to the sparsity
K. In the fBm case, since the sparsity can be related to the
Hurst parameter H, the quality of reconstructed signal for a
particular value of subsample number M will be better for a
larger H than the smaller one. Next Sections will consider two
reconstruction schemes, i.e., the BP (Basis Pursuits) and the
TV-minimization, to evaluate the CS-reconstruction method
of sparsely sampled fBm and the relationship between H and
reconstruction quality.

2) Sparse Reconstruction of The fBm Signals by Basis Pursuit
Method

The BP (Basis Pursuit) reconstruction is a direct
realization of optimization given by (9), i.e., f is chosen
among all possible solutions whose L; norm is minimum. To
be more general, a complex-valued N-length discrete fBm
signal f will be considered, whose subsamples is denoted by
fsw- Since the fBm is sparse in frequency domain, it is
reasonable to choose discrete Fourier transform as the sparsity
basis V.

In the sparse fBm reconstruction problem, the random
subsamples are known. The projection basis @ is derived from
the position of known values of f;,;, by constructing a random
zero-one MXN matrix whose entries is set so that ®f = f .
Then, a matrix 4 is build by multiplying the projection basis
® with the DFT basis P, i.e, A=OY. Considering Fourier
relationship f=WF, where F is a vector of Fourier coefficients,
the minimization is now given by



min|F||, subject to AF=f,, (11)

Optimization in (11) can be solved by convex programming
[13]. The CVX optimization toolbox [14] can be used to
implement (11) by using the following codes:

cvx_begin
variable F(N) complex;
minimize ( norm(F,1) );
subject to
A*F == f sub;
cvx_end;

The optimization process yield optimum solution F~, which is

Fourier coefficients of the fBm signal. The reconstruction of

the time/space domain fBm signal is conducted by Fourier

transform as follow
F=wrF (12)

3) Sparse Reconstruction of The fBm Signals by TV

Minimization Method

The TV minimization method has been employed to solve
various problems of reconstruction from partial Fourier
samples (RPFS). In [9], a phantom image simulating MRI
imaging was successfully recovered from a few number of
radial Fourier coefficients by using TV. Similar case has also
been shown in CS-VLBI (Compressive Sensing-Very Large
Base Line Interferometry) [15] for 2D problem and CS-SFCW
GPR (Compressive Sensing-Stepped Frequency Continuous
Wave Ground Penetrating Radar) [16] for the 1D case. The
fBm reconstruction from sparse random samples can also be
formulated similarly, with a little modification.

In the RFPS problems, one want to reconstruct a
space/time signal f from a few number of random Fourier
coefficients of the signals Fy,,. TV optimization assumes that /'
is a TV-sparse or an L;-smooth function. The partial Fourier
operator B is constructed based on the position of known
subsample, which is almost similar to the previous BP case.
Then, the following TV optimization is conducted

min 7V (f) subject to Bf =F,, (13)

Considering 1/f spectrum of the fBm given by (4), the fBm
can be considered as a smooth function in the transform
domain. Sparse samples in spatial domain f;;, is reconstructed
by seeking the most TV-sparse Fourier transform signal F as
follows

min7V(F) subject to B™'F = f,, (14)

where B is the inverse of partial Fourier transform. After
finding the transform domain TV-sparse solution F~, then the
fBm signal is reconstructed by taking its inverse Fourier
transform given by (12).

IV. EXPERIMENTS AND ANALYSIS

A. Sparse Reconstruction of Simulated fBm Signal

In the first experiment, a 128-length complex-valued fBm
signal /' with Hurst parameter H=0.75 is generated by Fourier
synthesis. The signal is subsampled 4 times, yields a 32-length
random subsamples signal y. The signal is then reconstructed
using the CS-BP and CS-TV, where CVX and L;-Magic
respectively, are employed.

Original Subsampled
1 1
0.8 0.8
0.6 0.6
0.4 0.4
0.2 0.2
OD 50 100 DO 50 100
] BP-Reconstructed . TV-Reconstructed
0.8 0.8
0.6 0.6
0.4 0.4
0.2 0.2
00 50 100 00 50 100 150 200 250

Fig. 2 Spectra of the original, subsampled, and CS-reconstructed fBm signals.

Comparisons of signal spectra are displayed in Figure 2.
The spectrum of the subsamples given in the right upper part
of Fig.2 shows that random subsampling makes the originally
smooth and sparse signal in the left-upper part spread over the
frequency shown in the right-upper part. The CS
reconstruction seek for a solution with the sparsest (least L,
coefficient or smoothest spectrum) that consistent with
observation given by the subsamples. The solution given in
the lower part of the figure, i.e. BP in the left and TV in the
right parts, show the desired spectra of the solution. After
obtaining the most suitable specrum/transform coefficients,
the signal can be reconstructed whose results is displayed in
Figure 3.

BP Reconstruction TV Reconstruction

— — Original
*  SubSamples

— — Original
*  Sub Samples
TVCS-Reconst

BPCS-Reconst. 4 03

(a) (b)
Fig. 3 Reconstruction of complex-valued fBm signal using CS. The upper
curves are imaginary parts, while lower ones are the real parts: (a) using BP
and (b) using TV minimization



In the Fig. 3, the upper curves show imaginary parts,
while the lower ones are real parts, with (a) shows BP
reconstruction and (b) displays TV reconstruction result. The
circle in the curve show random subsamples while the dotted
lines are original fBm signals. Reconstruction results depicted
by the solid curves well-fitted the original signals. Signal to
noise ratio (SNR) measurements indicate that the BP yields
about 19.7 dB while TV achieves 15.5 dB. The curves in the
figure demonstrate that CS method successfully reconstruct
the fBm signal from its sparse samples.

TABLE 2

RECONSTRUCTION QUALITY FOR VARIOUS VALUE OF H

Sub Hurst SNR SNR
No | sampling | Parameter CS-BP CS-TV

Factor H (dB) (dB)
1 0.2 2.69 3.79
2 ) 0.4 8.29 8.42
3 0.6 14.54 13.80
4 0.8 24.85 19.19
5 0.2 -0.23 0.12
6 4 0.4 4.57 4.65
7 0.6 10.99 11.28
8 0.8 15.64 14.24

The effect of Hurst parameter in the reconstruction
quality is displayed in Table 2. The performance is measured
using SNR and two subsampling factors are considered. The
subsampling factor is defined as the ratio of original number
of samples with the number of subsamples. Hurst parameter is
varied from 0.2 to 0.8, representing a more localized and
smooth spectrum, as discussed in the previous section, with
increasing H. Reconstruction is conducted using both the BP
and TV minimization, indicated as CS-BP and CS-TV
subsequently in the table. The SNR performances listed in the
last two columns, which are average of 10 trial for each values,
consistent with the prediction that for a given number of
subsamples, the reconstruction quality will become better with
the increasing value of H.

B. Sparse Reconstruction of A Financial Time Seris Data
Financial time series are nonstationary and have self-
similar property like the fBm signals. In this section, the
capability of sparse fBm reconstruction method to an actual
financial time series data is demonstrated. A 512 length US-
DJIA (United States - Dow Jones Industrial Average) stock
index monthly values, started from January 1945 up to August
1987, is used. This sequence is subsampled 4 times, giving
128 length random samples. Then, both of the CS-BP and TV-
BP algorithm are employed to recover the full-length signal.
Figure 4 displays the spectra of the US-DJIA. The top-left
part shows the original spectrum, displaying a smoother one
compared to fBm spectrum of H=0.75 displayed previously in
Fig.2. Subsampling yields the spreading of the spectrum
displayed in the top-right part. After recovery by the CS
methods, the spectrum changes into ones showed in the

bottom parts, CS-BP is given in the left while CS-TV is
located in the right part.

Original
1 1

Subsampled

0.8 0.8
0.6 0.6
0.4 0.4
0.2 0.2
00 100 200 300 400 500 00 100 200 300 400 500
; BP-Reconstructed ; TV-Reconstructed
0.8 0.8
0.6 0.6
0.4 0.4
0.2 0.2
. A . A
0 100 200 300 400 500 0 100 200 300 400 500

Fig. 4 Spectra of 512-length DJIA samples, its subsamples,
and recovered spectrum by CS method

Figure 5 shows the reconstruction result of the US-DJIA:
(a) using CS-BP and (b) using CS-TV. Measurement of the
average SNR over ten times experiments shows that both of
these methods are comparable, CS-BP give 23.2 dB while the
CS-TV achieved 22.4 dB. They even perform better than the
ones in the simulation. Observation of the spectra in Fig.4
shows may explain the reason, the US-DJIA spectra is more
localized than simulated fBm signals. It is also found that for a
given H values assumed constant along the signal,
reconstruction of longer signals gives better SNR than the
shorter ones. The detail analysis and experiments regarding
this issue will be explained in the future research.

BP Reconstruction

2500 — — Original
Sub Samples
—— BPCS-Reconst

L L L L L L L L L
0 50 100 150 200 250 300 350 400 450 500

@

TV Reconstruction

2500

2000+

1500
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(b)
Fig. 5 Reconstruction result of the US-DJIA stock index
monthly values from its random subsamples



V. CONCLUSIONS

The fBm signal interpolation/reconstruction from its
subsamples has been formulated as a compressive sampling
problem. Two reconstructions approached have been
presented, the CS-BP and CS- TV. The CS-BP seeks for the
sparsest transform coefficient, whereas the CS-TV looks for
the smoothest one. Their performances are comparable for
simulated fBm signals as well as real-life financial time series.
Frequency domain representation of fBm, indicating H-
dependent power decay of transform coefficients, implies that
for a given number of subsamples, reconstruction of large H
will give a better result than the lower ones. The capability of
CS in reconstructing real-life financial time-series, i.e. the US-
DIIA, demonstrates the applicability of the proposed method.

ACKNOWLEDGEMENTS

This work is supported by ITB PRI (Penguatan Riset
Institusi) Research Grant 2010.

REFERENCES

[1]. B.B. Mandelbrot and J.W. van Ness, “Fractional Brownian Motions,
Fractional Noises, and Applications,” SIAM Review, vol.10,
n0.4,pp.422-437, Oct. 1968.

[2]. M. Unser, T. Blu, "Fractional Splines and Wavelets," SIAM Review, vol.
42, no. 1, pp. 43-67, March 2000.

[3]. T. Blu and M. Unser, “Optimal interpolation of fractional Brownian
motion given its noisy samples,” in Proc. of the ICASSP 06, 2006, pp.
I1-860-111-863.

[4]. G.W. Wornell, Signal Processing with Fractals: A Wavelet-Based
Approach, Prentice Hall Sig. Proc. Series, 1996.

[5]. A.B. Suksmono and A. Hirose, "A Fractal Estimation Method to Reduce
the Distortion in Phase Unwrapping Process,” IEICE Transaction on
Communications, Vol. E88-B, No.1, January, 2005, pp.364-371.

[6]. W. Rumelin, “Fractal Interpolation of Random Field of Fractional
Brownian Motion,” in Fractal Geometry and Computer Graphics, Ed.
L.L. Encarnacao, H.-O. Peitgen, G. Sakas, and G. Englert , Springer-
Verlag, 1992, pp. 122-132.

[7]. P. Flandrin, “On the Spectrum of Fractional Brownian Motions,” IEEE
Trans. Inf. Theory, vol.35, no.1, pp.197-199, Jan. 1989.

[8]. D. Donoho, “Compressed Sensing,” IEEE Trans. Inform. Theory, vol.
52, no. 4, 2006.

[9]. E. Candes, J. Romberg, and T. Tao,” Robust uncertainty principles:
Exact signal recovery from highly incomplete information, “/EEE
Trans. Inform. Theory, vol. 52, no. 2, pp. 489-509, Feb. 2006.

[10]. EJ. Candes and M.B. Wakin, “An Introduction to Compressive
Sampling,” IEEE Signal Processing Magazine, March, 2008, pp.21-30.

[11]. E. Candes and J. Romberg, “Sparsity and Incoherence in Compressive
Sampling,” Inverse Problem, vol. 23, no. 3, pp. 969-985, 2007.

[12]. L. Rudin, S. Osher, E. Fatemi, ‘‘Nonlinear Total Variation based noise
removal algorithms", Physica D, Vol. 60, 1992, pp. 259-268.

[13]. S.S. Chen, D. Donoho, and MA Saunders, ”Atomic decomposition by
basis pursuit,” SIAM J. on Scientific Computing, 20(1):33-61, 1999.

[14]. M. Grant, S. Boyd, and Y. Ye., “Disciplined Convex Programming”. In
L. Liberti and N. Maculan, editors, “Global Optimization: from Theory
to Implementation”, Nonconvex Optimization and Its Applications,
pages 155-210. Springer, New York, 2006.

[15]. A.B. Suksmono, “Deconvolution of VLBI Images Based on
Compressive Sensing”, Proc. of ICEEI 2009, pp.110-116 [arXiv:
0904.1910]

[16]. A.B. Suksmono, E. Bharata, AA Lestari, A. Yarovoy, and LP Ligthart,
“Compressive  Stepped-Frequency  Continuous Wave  Ground
Penetrating Radar,” IEEE Geosc. Rem. Sensing Letters, Vol.7, No.4, Oct.
2010, pp.665-669.




<<
  /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 true
  /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
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /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
    /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
    /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


