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ABSTRACT

We consider a recently proposed generalized likelihood ratio
test (GLRT) for comparing two complex multivariate random
signal realizations to ascertain whether they have identical
power spectral densities. In this paper we analyze the per-
formance of this GLRT by deriving an approximate asymp-
totic distribution of the test statistic under the alternative hy-
pothesis. We also provide robustification of this approach by
adding artificial white noise to the received noisy signals. The
results are illustrated via computer simulations which include
application to user authentication in wireless networks with
multiantenna receivers.

Index Terms— Multichannel signal detection; GLRT;
wireless user authentication; multiple antennas.

1. INTRODUCTION

This paper is concerned with comparison of two realizations
(sample functions) of some random signals (time series) to
assess if they are realizations of the same random signal. The
main motivation for this paper is potential application to two
areas: (i) user authentication for wireless network security
enhancement at the physical layer, and (ii) spectrum sensing
(looking for presence/absence of primary users (PUs) in spec-
tral bands) in cognitive radio (CR) networks (based on the
two-window approach of [11]).

’Relation to Prior Work ‘ Recent general articles on com-
parison of random signals include [4], [7], [10], and refer-
ences therein. These approaches are focused on stationary
signals exploiting their second-order properties (power spec-
tral densities (PSD) or correlation functions). Our focus will
also be on such a class of signals. Also, these approaches
are limited to either real-valued scalar time series [4], [7] or
to real-valued multivariate processes [10]. In [12] we have
investigated scalar complex-valued random signals and ex-
tended the theory of [12] to multivariate complex-valued ran-
dom signals in [13]. In [13] a GLRT is presented and an
analytical method for threshold calculation is offered. How-
ever, [13] does not provide any performance analysis. A goal
of this paper is to analyze the detection performance of the
GLRT proposed in [13]. We also provide robustification of
this approach by adding artificial white noise to the received
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signals. The results are illustrated via simulations which in-
clude application to user authentication in wireless networks
with multiantenna receivers (extending the single antenna re-
sults of [14]).

Notation: |A| and etr(A) denote the determinant and
the exponential of the trace of the square matrix A, respec-
tively; i.e. etr(A) = exp(tr(A)). B;; denotes the ijth ele-
ment of the matrix B and I is the identity matrix. The super-
scripts * and H denote the complex conjugate and the Hermi-
tian (conjugate transpose) operations, respectively. The no-
tation y = O(g(z)) means that there exists some finite real
number b > 0 such that lim,_, |y/g(x)| < b. Given a col-
umn vector x, diag{x} denotes a square matrix with elements
of x along its main diagonal and zeros everywhere else. ()
denotes the Kronecker delta, i.e. 6(7) = 1if 7 = 0, = 0
otherwise. Given two random vectors x and y, we define
cov(x,y) := B{xy} - E{x}E{y"}. We use x2 to denote
a random variable with central chi-square distribution with n
degrees of freedom (as well as the distribution itself).

2. SYSTEM MODEL

We consider two zero-mean (proper) complex multivariate
(dimension p) stationary random signals {x(¢)} and {y(¢)}
with p x p PSD matrices S, (f) and S, (f), respectively. We
observe the two processes fort = 0,1,--- , N — 1 (/N sam-
ples each). We employ multivariate spectral analysis to test if
the two sets of observation are realizations of two random sig-
nals with identical PSDs. We will assume that both x(¢) and
y(t) are stationary with all bounded moments so that some
asymptotic results from [2] regarding PSD estimators can be
invoked; the time series need not be Gaussian. Numerous
approaches are available ( [2,9]) to estimate S(f) on a grid
fn i =n/N,n = 0,1,--- N — 1. A key fact is that at
any frequency f (on the appropriate FFT grid in the interval
[0,27) = [0,1.0)), e.g. for fr, = k/N, k € [1, N — 1], the
PSD estimator S(f) of the true p x p PSD matrix S(f) has
the (asymptotic: N “large”) distribution

S(f) ~ (1/K)Wc (p, K, S(f)) (1)

where, in the Welch method, K (> p) is the number of data
segments and in the Daniell method it is the number of fre-
quency bins over which the periodogram is averaged, and



We (p, K, S(f)) denotes the complex Wishart distribution of
dimension p and degrees of freedom K. We will use the
Daniell method for PSD estimation. In this method, given
p x 1 time series x(¢), t = 0,1,--- , N — 1, we first com-
pute the periodogram as S, (f,,) = N~'I(f)T7(f), I(f) :=
SV x(t)e~927Fnt Then the PSD estimator is computed as
S(fn) = + . Sy (fny1) where K = 2m; + 1.

If X ~ We (p, K,S(f)), then AXAH ~ We(m, K,
AS(f)AH) for any m x p matrix A of rank m.. We will
denote the spectral estimator at the k-th frequency bin (f%)
acquired from {x(¢)}, (¢t =0,1,--- , N — 1), as X}, and that
acquired from {y(¢)} as Y}, with their true values denoted as
Sz (fx) and S, (fx), respectively. Thus,

X~ 2 We (0, K So()) Yi~ 2 We (0, K8, (1)

@)
and the two are assumed to be independent. We confine atten-
tion to frequency points over which the spectral estimators are
mutually independent, which for the Daniell method are given
by fi = (kK +[(K/2)])/N. k € [0, | (N — (K/2)~1) /K |].
Let M := {fr : ko < k < ko + M — 1} denote the set of
M frequency bins that specify the frequency band of inter-
est; without loss of generality, we will reindex the frequency
subscripts to run from 1 through M.

3. P.S.D.-BASED G.L.R.T.

The binary hypothesis testing problem in this case is

Ho : Sy(fx) = Se(fx) = S(fx) Vfr € M

Hi : H§ =complement of Hg @)

given the “data” X}, and Y, where the unknown parameters
are S;(fx) and Sy (fx), fr € M. This problem has been
considered in [13] for comparing two complex multivariate
random signals and the resulting GLRT is

i e
LXY)=]|] 2+ 2 4
(X,Y) glxlelYleiT’ )

where the threshold 7 is picked to achieve a given probability
of false alarm Py, = P{L(X,Y) > 7|#,}. This requires
pdf of £(X,Y) under Hy. To this end we can establish The-
orem 1 [13]. First some notation and definitions. Let B,.(h)
denote the Bernoulli polynomial of degree r and order unity.
Define

o, 2P -1
f=pM, p=1-=1r )
y _ﬂz{yg (1—p)K +1-1)
.= "+ D)(pK)" 2 r+1 p
1
_§Br+1(2(1 —p)K+1- l)}v ©)

M
In(L) = K( —2pMIn(2) + > {2 X, + Yy))
k=1
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~In(|X,[) — In(Y4])}). ™

Theorem 1 [13] . The GLRT for the binary hypothesis testing
Ha

problem (3) is given by 2p In(L) z 7 where p and In(L£) are

Ho
given by (5) and (7), respectively. The threshold 7 is picked

to achieve a pre-specified probability of false alarm Py, =
P{2pIn(L) > 7|Ho} =1—P{2p In(L) < 7|Ho}. The
probability P{2p In(L) < 7| Ho} is given by (8):

P{2p (L) < 2| Ho} = P{x} < 2} +ws [P{x} 14 < 2}
—P{x} < 2}] +ws [P{xFye < 2} — P{xG < 2}]
+{wi [POG4s < 2} - PG < z}]%w% [P{XF4s < 2}

~2P{G s < 2+ POG <2}
+O(K) O ®)

Theorem 1 allows us to calculate the test threshold “ana-
lytically” instead of via simulations.

4. ROBUSTIFICATION/REGULARIZATION

When the PSD of the signals is “small” at certain frequencies
(i.e. |Xx| and/or | Y| in (4)), the test statistic may be unduly
influenced by these frequencies. One solution to alleviate this
is to add artificial noise to both x(¢) and y(¢) to define

X(t) = x(t) + wa (1), y(t) =y(t)+wy(t)

where w(t) and w, () are independent zero-mean complex
white Gaussian artificial noise sequences with E{w (t)wZ (¢
+7)} = 02, 10(7), E{w, (t)w (t+7)} = 02 15(). Also,
for slowly time-varying processes (e.g. output of slowly time-
varying communications channels), addition of stationary ar-
tificial noise makes the test more tolerant of discrepancies
between the PSDs over the two realizations. In our simu-
lations we picked 02, = 0.1E{x(t)x"(t)}/p and 02, =
0.1E{y(t)y" (t)}/p (“10% noise”). For test implementation
and analysis we use X(t) and y(¢) instead of x(¢) and y(¢),
respectively.

5. PROBABILITY OF DETECTION

Under “local” alternatives, using [5] and [3, Chapter 22], it
follows that asymptotically (as N, M, K all — co) under H,
2In(L(X,Y)) ~ X?Mpz()\), and 2 In (L(X,Y)) ~ X?WPQ
under H, where x2()) denotes the non-central chi-square
distribution with n degrees of freedom and non-centrality
parameter \. Typically (see [5] and [3, Chapter 22], for in-
stance) one calculates the first- and second-order derivatives
of the log-likelihood ratio and then take their expectation (es-
sentially one needs the Fisher information matrix in order to
compute \). We will follow an indirect approach to compute
A (also used in [14] for scalar signals). We note that asymp-
totically, under #;, we must have E{2 In (L(X,Y))} =



Mp? + X since 2 In (£(X,Y)) ~ X?wpz()\). We now de-
rive an expression for the non-centrality parameter A via
E{2n(L(X,Y))}

Consider the test statistic in (7) under ;. Under 1, the
distributions of Xy, and Y}, are given by (2), where S,.(fx)
and Sy( fx) are, in general, different. We also need the distri-
bution of Zy, = (Xx + Y)/2 under H;.

Lemma 1. Under H;, approximately

Zy = (ch +Yk)/2

~ We (p’ LK, Sx(fk;d‘: ;ym)) ©)
where Sy, = S, (fx) + Sy (fx))/2 and
. tr(S3) + (t(Sw))”
T w(SZ(fi) + S2(f) + (6(Sa(fi))? + (62(S, (fi))?
(10)
Proof. See [8, Sec. 3]. U
By (9) and [1, Theorem 3.8, p. 51], we have
P
|Zi| ~ |2d )7 (Su(f) + Sy (F)) [TU: - D

=1

where U ~ (1/2)X§(dkK—p+l) and U;’s are independent.

Next we recall some useful results ( [13, Result 1]):
Lemma 2. If Z ~ x2()\), then E{Z} = n+ X\ If Y ~
X2 = x2(0), then E{lnY} = (%) + In2 where ¢(z) =
d InT'(z)/dz is the digamma function and ¢ (z) = In(x) —
Tt

Using Lemma 2, we have

+(fr) +Sy( P
E{1n|Zk|}:E{ln”“2dkK 1_[15 (dy K—p-+1) }
. (fk)
= —pln(di K)+In Z (di K —p+1),

. (12)

p
E{ln [Xy[} = —pIn K +1In (S, (fr)| + Y (K —p+1),
=1

P

E{ln Y|} = —pIn K +1n[S,(fi)| + Y (K —p+1).
=1

Using (7) and simplifying, we have

M

ER2I(LX,Y)[Hi} =2K ) {2mn w
k=1

—In S, (fi)| =S, (i) - 2pIn(d) +24: ., (13)

Ap =Y AP dK —p+1) =K —p+D)}.  (14)

=1
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Using Lemma 2 and after some tedious algebra

2
Ay =pIn(dg) + R [

1
di K 2K1_]_+O( )

dy 2K
15)

It then follows that for “large” N, K, M, we have the non-
centrality parameter

A= FE{2In(L(X,Y)) | H1} — Mp?

- KZ{an

—In([Sz(f)]) —

«(fr) + Sy (fr)

In (IS, (fu)]) |

+Mp? — 2pM — 2p(p (Z )

k

(16)

Remark 1. Under H,, the distribution X Mp2 is often not
accurate, hence the extra terms and factor p in Theorem 1.
Just as Theorem 1 modifies the distribution under Hq, we will
simply mimic (8) to modify the distribution x3,,2()) under
‘H1 exploiting Theorem 1:

P{2p In(L) < 7| Hop} is given by (8),
P{2pIn(L) < 7|H1} = P{xF(p\) < 7}
+ w2 [P{xF4(pA) <7} = P{xF(pA) < 7}]
+ws [P{XF16(pA) < 7} = P{xF(p)) < 7}]
+{a[POG1s(0)) 71— PO () < 7Y

23 [PIx2(pN) < 7} — 2P{x2,4(p)) < 7}

2

+ PUG(0N) <71} + O(K ) a7
where f = Mp? and ) is given by (16). Under Hy, A =
0 and under 4, as signal gets weaker, A — 0; under both
these cases (8) and (17) become the same. Also, as N — oo,
we have p — 1l and w, — 0 forr = 2,3,---, and we get

21InL ~ x3,2 under Ho and ~ x3,,. () under #;. O
6. SIMULATION EXAMPLES
6.1. Authentication

Recently researchers [15], [6] have proposed exploitation of
physical layer approaches to enhance wireless security by
using the unique wireless channel state information (CSI)
of a legitimate user to authenticate subsequent transmissions
from this user, thereby denying access to any spoofer whose
CSI would significantly differ from that of the legitimate
user by virtue of a different spatial location.Let {x(¢)} and
{y(t)} denote the received (sampled) downconverted scalar
complex signals for the first frame (authenticated) and the
second frame (yet to be authenticated), respectively. Then



in the formulation of comparison of random signals [12, 14],
one is interested in testing if {z(¢)} and {y(¢)} have the same
PSDs. By limiting one’s attention to direct comparison of the
two time series, one avoids the additional burden of symbol
timing synchronization and training sequence knowledge.
Our formulation in this paper extends the approach of [12,14]
to multiple antenna receivers.

A random time- and frequency-selective Rayleigh fading
p X 1 vector channel h(n;1) (it is time-varying in simulations)
is considered with 5 taps, equal power delay profile, mutually
independent components, symbol interval Ts = 1 us with
QPSK modulation and a Doppler spread f; of 40 Hz. For
different {’s, h (n;1)’s are mutually independent and satisfy
Jakes’ model (spectrum). The additive noise was zero-mean
complex white Gaussian filtered through a linear filter with
impulse response {0.6, 1.0,0.6}. Unless otherwise noted, we
also added artificial noise as discussed in Sec. 4. There are
two frames of 256 symbols each (duration 256 us) with a
“gap” of 256 symbols. That is, first the “authenticated” user
transmits a frame of 256 symbols; 256 ps later another frame
is received. In simulations, when the second frame originates
from the authentic user, in each run we generate a “long”
doubly-selective channel spanning both frames and with the
specified parameters. When the second frame is from the
spoofer, in each run an independent doubly-selective channel
is generated just for the second frame.

256 samples; 5 taps time-varying; P, =0.005; 5000 runs; noise [0.6 1. 0.6] “0.8+w *2+artifcial noise; K=9, M=28
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Fig. 1. Time-varying channel of length =5 taps: Authenti-
cation probability refers to fraction of runs (out of 5000) in
which the user was declared to be authentic. The curve la-
beled “authentic” refers to the case where the second mes-
sage originated from the author of the first message. The
curve labeled “spoofer” refers to the case where the second
message originated from a spoofer. The results are based on
5000 runs, design Py, = 0.005, colored noise, N = 256,
K =9, M = 28, channel length of 5 taps, Doppler spread of
40Hz for the authentic user while the spoofer is stationary.

We picked Py, = 0.005, K = 9 and M = 28 to de-
sign the test (to pick the threshold 7). Fig. 1 shows our au-
thentic user detection probability results where authentic user
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detection probability refers to fraction of runs (out of 5000)
in which the authentic user was selected by the proposed test.
Fig. 1 shows the results for a 5 tap authentic user channel with
a Doppler spread of 40 Hz under colored Gaussian noise and
varying SNR’s for various values of number of receive anten-
nasp = 1,2, 3,4. Two cases are depicted in Fig. 1: the curves
labeled “authentic” is obtained when the second frame orig-
inates from the authentic user; the curves labeled “spoofer”
are obtained when the second frame originates from a spoofer.
It is seen from Fig. 1 that increasing the number of antennas
from p = 1 to p = 2 yields a substantial improvement in SNR
threshold at which spoofer can be correctly identified. With
increasing noise (lower SNR’s), it becomes much harder to
distinguish between authentic user and spoofer.

6.2. Corroboration of Performance Analysis

Here we compare the theoretical performance based on the re-
sults of Sec. 5 with the simulations-based performance for the
proposed detector. Fig. 2 shows the probability of detection
(probability of detecting the spoofer when the second mes-
sage originates from a spoofer) versus SNR results based on
5000 runs under the set-up for Fig. 1 except that the channels
are time-invariant and after having been randomly generated,
were then fixed for all runs — the results of Sec. 5 apply to pro-
cesses with fixed PSDs. It is seen from Fig. 2 that the agree-
ment between the theoretical and simulation-based results is
good although not “perfect.”

512 samples; p=4; p,_=0.005; 5000 runs; random 5-tap wireless channel; noise [0.3 1.0 0.3] + WGN frac 0.2 + 0.1AN; K=11, M=46
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Fig. 2. Corroboration of the theoretical performance analysis

for the proposed approach based on 5000 runs: Py vs SNR,
Py, =0.005, N =512, K = 11, M = 46.

7. CONCLUSIONS

We analyzed the performance of the GLRT of [13] by deriv-
ing an approximate asymptotic distribution of the test statistic
under the alternative hypothesis. We also provide robustifica-
tion of this approach by adding artificial white noise to the re-
ceived noisy signals. The results are illustrated via computer
simulations which include application to user authentication
in wireless networks with multiantenna receivers.



8. REFERENCES

[1] H.H. Andersen, M. Hojbjerre, D. Sorensen, and P.S.
Eriksen, Linear and Graphical Models for the Multi-
variate Complex Normal Distribution, Lec. Notes Stat.,
vol. 101. New York: Springer-Verlag, 1995.

[2] D.R. Brillinger, Time Series: Data Analysis and Theory,
Expanded edition. New York: McGraw Hill, 1981.

[3] T.S. Ferguson, A Course in Large Sample Theory, Chap-
man & Hall: London, 1996.

[4] K. Fokianos and A. Savvides, “On comparing several
spectral densities,” Technometrics, vol. 50, no. 3, pp.
317-331, Aug. 2008.

[5] T. Hayakawa, “The likelihood ratio criterion for a com-
posite hypothesis under a local alternative,” Biometrika,
vol. 62, no. 2, pp. 451-460, Aug. 1975.

[6] Z.Li, W. Xu, R. Miller and W. Trappe, “Securing wire-
less systems via lower layer enforcements,” in Proc. 5th
ACM Workshop Wireless Security (WiSe "06), pp. 33-42,
Sept. 2006.

[7]1 R. Lund, H. Bassily and B. Vidakovic, “Testing equality
of stationary autocovariances,’ J. Time Series Anal., vol.
30, pp. 332-348, 2009.

[8] D.G. Nel and C.A. Van Der Merwe, “A solution to the
multivariate Behrens-Fisher problem,” Communications
in Statistics — Theory and Methods, vol. 15, No. 12, pp.
3719-3735, 1986.

[9] D.B. Percival and A.T. Walden, Spectral Analysis for
Physical Applications. Cambridge, UK: Cambridge
Univ. Press, 1993.

[10] N. Ravishankar, J.R.M. Hosking and J. Mukhopadhyay,
“Spectrum-based comparison of stationary multivariate
time series,” Methodology and Computing in Applied
Prob., vol. 12, pp. 749-762, 2010.

[11] A. Tani and R. Fantacci, “Low-complexity
cyclostationary-based spectrum sensing for UWB
and WiMAX coexistence with noise uncertainty,” IEEE
Trans. Veh. Tech., vol. 59, pp. 2940-2950, July 2010.

[12] J.K. Tugnait, “Comparing random signals with applica-
tion to wireless user authentication,” in Proc. 2011 45th
Asilomar Conf. Signals, Systems & Computers, Pacific
Grove, CA, Nov. 6-9, 2011.

[13] J.K. Tugnait, “On comparing multivariate complex ran-
dom signals,” in Proc. Intern. Conf. Signal Proc. Com-
mun. (SPCOM 2012), pp. 1-5, Indian Institute of Sci-
ence, Bangalore, India, July 22-25, 2012.

[14] J.K. Tugnait, “Wireless user authentication via compar-
ison of power spectral densities,” IEEE J. Sel. Areas
Commun., vol. 31, No. 9, pp. 1791-1802, Sept. 2013.

3408

[15] L. Xiao, L.J. Greenstein, N.B. Mandayam and W.

Trappe, “Using the physical layer for wireless authen-
tication in time-variant channels,” IEEE Trans. Wireless
Commun., vol. 7, pp. 2571-2579, July 2008.




<<
  /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 false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

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


