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Abstract—Space shift keying (SSK) is an attractive modulation
technique for multi-antenna communications. In SSK, only one
among the available transmit antennas is activated during one
channel use, and the index of the chosen transmit antenna con-
veys information. In this paper, we analyze the performance
of SSK in multi-hop, multi-branch cooperative relaying systems.
We consider the decode-and-forward relaying protocol, where
a relay forwards the decoded symbol if it decodes the symbol
correctly from the received signal. We derive closed-form ex-
pressions for the end-to-end bit error rate of SSK in this system.
Analytical and simulation results match very well.

Keywords — Space shift keying, decode-and-forward, multi-hop, multi-
branch, BER analysis.

I. INTRODUCTION

Spatial modulation (SM) is a relatively new modulation tech-
nique for multi-antenna communication systems [1]. In this
modulation technique, only one among the available transmit
antennas is activated during signal transmission, and informa-
tion is conveyed by the index of the active antenna. This helps
in addressing the issues related to multiple antenna transmis-
sion, e.g., 1) inter-antenna synchronization, and 2) complex-
ity, size and cost of hardware due to the use of multiple trans-
mit radio frequency chains. Space shift keying (SSK) is a
special case of SM [2], where a signal known to the receiver
(say +1) is transmitted from the active transmit antenna. In a
ng = 2™ transmit antenna system, each antenna is mapped to
a distinct information bit sequence of length m. This trans-
mitting antenna, at any instant, is chosen based on the m in-
formation bits at that instant. At the receiver, the detection
involves the determination of the index of the active transmit
antenna based on the received signal. Thus, the information
bit sequence associated with the detected transmit antenna in-
dex is conveyed to the receiver.

Recent works [3]-[8] have considered the concept of SM/SSK
in relay assisted communication. SM was considered for dec-
ode-and-forward (DF) non-cooperative dual-hop relay chan-
nel in [3]. In [4], [5], a modulation scheme based on SSK,
namely space time shift keying, has been proposed for co-
operative communication. An information guided relaying
scheme based on the concept of SSK was studied in [6]. In
[7], the bit error rate (BER) performance of SSK in amplify-
and-forward (AF) dual-hop relay channel in the absence of
direct link between the source and the destination was ana-
lyzed. In [8], the BER analysis of dual-hop cooperative net-
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work with multiple relays for DF and AF relaying protocol
was presented.

The performance of general multi-branch multi-hop cooper-
ative network has been studied for conventional QAM/PSK
modulation in [9]-[13]. The performance of AF multi-hop
multi-branch cooperative relay network has been analyzed
for variable gain relays in [9], for fixed gain relays in [10],
for channel state information assisted cooperative network in
[11], and for log-normal fading in [12]. The performance in
the presence of co-channel interference has been analyzed in
[13]. In this paper, we consider SSK modulation in multi-hop
multi-branch cooperative network and analyze its BER per-
formance. We consider DF relaying, where, in a given hop,
only those relays which decode the SSK symbol correctly for-
ward the decoded symbol to the next hop. We derive closed-
form expressions for the end-to-end BER, and validate the
analytical results through simulation.

The rest of the paper is organized as follows. The system
model is presented in Section II. The BER analysis is pre-
sented in Section III. Analytical and simulation results on the
BER performance are presented in Section IV. Conclusions
are presented in Section V.

II. SYSTEM MODEL

We consider a general multi-hop multi-branch cooperative
network consisting of source node S, destination node D, and
L + 1 diversity branches By, By, - - - , B, connecting S and
D. The branch B denotes the direct S-to-D link. The branches
By,---, By contain M, --- , My, relay nodes, respectively,
as shown in Figure 1. The kth relay in the branch B; is de-
noted as IRy, ;. The source and relays are each equipped with
ng transmit antennas. The SSK symbol alphabet is given by

Sns E{Sj .7: 17 7n5}, (1)
s; =[0,---,0,_1_,0,---,0",

jth coordinate

The relay Ry, ; and the destination D are equipped n,.4,; and
ng receive antennas, respectively. In the first phase, S broad-
casts the SSK signal x, which is heard by D and all the relays
in the first hop of the branches By,--- , Br,ie., Ry 1, -+,
Ry 1, respectively. The received signal vectors at Iy ; and D,
respectively, are given by

Hsrl,lx+wsr1,la I = 1»2a~~aL )
Hsax + Wsa, 3)

Ysry N
Ysa
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Fig. 1. System model of multi-hop multi-branch cooperative network.

where Hy,, ; € C"1:0%"s is the S-to-R;,; channel matrix,
W, 1 € C™r11%1 s the additive noise vector at Ry ;, Hyg €
Cna*ns i the S-to-D channel matrix, and wyy € C?e*! ig
the additive noise vector at D. We consider DF relaying. Each
relay in the first hop of every branch (R ;; | = 1,2,..,L)
decodes the signal in the first phase of communication and
forwards to the next hop relays only if it decodes correctly.
Likewise, at every hop, the relays in each diversity branch for-
ward the regenerated symbol if the decoding is correct. This
relaying protocol has been considered for SSK in dual-hop
multiple relay cooperative system in [8]. Each branch B,
that correctly decodes the signal at the relay terminal Ry, ;,
forwards the decoded SSK signal to D in different time slots.
Let U denote the set of the indices of the diversity branches
that forward to the destination D. Without loss of generality,
let us assume the case where the cardinality of U denotes n
(0 < n < L). n = 0 corresponds to the case when U is
null set, i.e., no multi-hop diversity branch can decode sig-
nal correctly. When n > 0, the elements of U are denoted
as uy,usg, - - - ,up, respectively. Here, 1 < uy,--- ,u, < L,
and uy # ug # - -+ # u,. The destination combines the sig-
nal vectors and carries out optimal detection. The combined
received vector is represented as

Ysd Hq Wsd
Y M, du Hu,, du WM, dyuy
= . X+ . , @
Y M., dun, Hu,, dou, WM, dun
y H w
where yar, dugs Y M, du, are the received signal vec-

g
tors from the relay nodes Rar, ,u,,: B, u,> T€SpEC-

tively. H]V[uld,ula T >H1Wund,un are the R]\/[u1 up-to-Dyee
R, u,-to-D channel matrices, respectively. Waz, d,u,:" "
WL, du, are the noise vectors at D. The detected signal at
D is given by

min

i:
5 € Sy,

ly — Hs||* . Q)
The elements of the noise vectors are modelled as i.i.d. CN (0,
02). The channel matrix between the nodes Rj_1; and Ry,
at the branch B; for k = 2,--- , M; is denoted as Hy_1 1.

The entries of the channel matrices Hyq, Hy,y, 1, Hi—1 1.1,
and Hy, 4,; are modelled as CN(0,02;), CN(0,02,, ;). CN(0,
Th—1,k1)> and CN'(0,0%y,4,), respectively, where 034, 03,
Oy and 03, depend on the path loss and shadowing
in the corresponding links. The channel matrices in each link

are assumed to be independent of each other.

ITII. BER ANALYSIS
A. Analysis forng = 2
We denote the end-to-end error event in detection of bits as .
Let v denote the set of indices of the diversity branches that
decode the signal correctly and forward the decoded signal to
destination. The end-to-end BER can be written as

P(E)= ). P)P(EW), 6)
PeP({1,2,+,L})

where P({1,2,---, L}) is the power set of the set of the in-

dices of the diversity branches {1,2,--- , L}. Without loss of

generality, let us consider the case when ¢ = U, where U is

the set of indices of the diversity branches as defined in Sec-

tion II. Then, from (4), the conditional probability of error
P(E|yp =T; Hur,, douss i € U) can be written as [2]

P(E|Y = U;Hu,, du; ui € U)

h! — h2||2
_ Q( [ ||> o

= Q(VA). (8)

Here, h? is the gth column of H and ||h! — h?|]? = |h], —
2 2 n 1 2 2 L q

ho  1* + 220 | h]\luid,ui - thd,ui % hi, hMuid,ui

are the gth columns of Hyy and Hyy, 4.4,, respectively. A

is the sum of n + 1 independent Gamma distributed random

variables and can be written as

A=A+ Y Af g ©)

i=1

1 2 2
th\/fui d,u; —thd‘ui Il

where A, — Paa=hZall® g aw
sd — 202 M'u.,id — -
are distributed as I'y (nq, Q2sa) and I'v (na, a1, d.u; ), respec-

2
. 2 OMy, dyug
tively, and Qgq = Z5, Qnt, dou; = —2—. Here, T, (a, b)

denotes Gamma distribution of shape parameter a and scale
parameter b.

Averaging (8), the conditional error probability P(E|y) = U)
can be written as

1 > A
== - \)d\do
W/o /0 ¢ ( 2sin29>fA()
1 [? 1
== [ Ga(- do
77/0 A 2sin29)
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where G, G,,, Gy AV y are the moment generating func-
tions (MGF) of A, Asd, ‘and AY M, d> respectively. Equation

(10) follows from Craig’s formula [14]. We derive a closed-
form expression of the integral in (11) as follows. Consider
the following approximation of the integral in (11):

1 z 0O . —(n+1)ng
P(Elyp =U) > = 1+ —= dg, (12
ev=v= [ (15 0) 1)

1
Qsq H:‘L:l QMui dﬂh‘) "
pression of the integral in (12) is obtained from MATHE-
MATICA as

1 2 Q. —(n+1)ng
= 1+ — do
™ /0 ( 2 sin? 9)

where ., = ( . A closed-form ex-

1 1 2\ "2

- = . 1+ 5
Qoo \ eq
2( 2“’) (n+1)IT(n+1)

Qe "1 Q. Q.
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Qeg\ 2 3 3 1 Qo
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where T'(«) is the gamma function with argument « and 5 F (.
,-;-;.) is hypergeometric function. The numerical results in
Section IV shows that the analytical BER obtained by using
the closed-form expression in (13) closely follows the simu-
lation results.

Now, P(3) = U) can be written as

=[P I] (- PAy)). (14)

leU qeUe

where A; is the event that the index [ of diversity branch B;

being in the set U, the set U¢ = {1,2,--- L} \ U, and
M,
P(A) = (1= P(E,)) [T = P(BI_0). (5)
k=2

EL, is the event of error in S-to-Ry ; link, E}; , is the event

of error in Ryy, j-to-D link, and EJ,_, , is the error event in
Rj_1,-to-Ry; link. From (2), the conditional probability

of error P(EL, |Hg,, ) is given by Q(\/Asr, 1) [2], where

2 2
P A
s7T1,l 502

. hgﬁyl is the gth column of Hy,., ;.

The average error probability P(E!

«r, ) can be derived as

P(EL,,)
- / QD) fr.,. (6)ds
=% dy 9" exp(— g2 )dg
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where Uy, | = %, Qgry 1 = =2+, (16) follows from
ST,

change in the order of integral, and (17) follows from the def-
inition of cumulative distribution of gamma random variable.
Using the expression of the 2¢th central moment of normal
rv. (ie. ¢, 290) in (18), we get (19). P(E!; ;) and
P(E,lcfl’ .) can be derived in a similar way, and is given by

t+1
1 na by 2 (2)!
! _ Myd,l
P(Eia) = 3[1- 2 qrtamr] @
t=0 d,
| t+1
Lr Mottt o)
! _ 1 k—1.k,1
P(Bi ) = 5[t > 792_%[2%!}’ 1)
Q .
where W yp,q, = 79Mﬁji2’ Ve 1k1 = 79&;2’312,916—1,1@,1 =
‘713—1,1,:,1,
0-2

B. Approximate analysis for ng = 2™, m > 1

The end-to-end BER for the case of n, = 2 derived in Sec-
tion III-A is a function of the error probability of individ-
ual links, i.e., P(EL,), P(Ej_, ), P(E};,4), as well as the
conditional error probability at D for each realization of 1,
e.g., P(E|¢) = U). For ng = 2™, m > 1, i.e., non-binary
SSK, we derive the approximate error probability using union
bound approach. Our computation shows that if we directly
apply the union bound on the end-to-end BER, then the result-
ing curve does not follow the simulated BER curve closely.
Therefore, we have adopted a different approach whereby the
union bound of each constituent probabilities of the end-to-
end BER expression are obtained. The approximate BER ex-
pression is then derived using these union bound expressions
in the similar manner as explained in Section III-A. The ap-
proximate BER thus obtained is not an upper bound on the



actual BER, since the actual BER is not a monotonically in-
creasing function of every one of these constituent probabili-
ties. The union bound of the probability terms are as follows

P(Eir1) < CeffPEP<Ei1) = p(El )7 (22)

ST

P(Ezlcq,k) < CeffPEP(Eilchk) = ]S(Ellcq,k)a (23)

P(EY..) < CeyfPEP(EY,) =P(EY,), (24

P(EjY =U) < C.;yPEP(E|U) = P(E|¢ =), (25)

Ns Ns
where Cepr=>" > N(si=sp) and N(s, — s,) is the num-
t=1 pr=

4 ms log,(ns)?
p#t

ber of bits in error when s, is detected as s,. PEP(E!;),
PEP(Ej_, ), PEP(E}, ), PEP(E|U) are the pairwise
error probabilities, and are given by (19), (20), (21) qnd (13),
respectively. Using the union bound expressions P(Eén),
P(E},_, ). P(Ey,,). P(El) = U) in place of P(E.,),
P(Ej._, ). P(E}yq). P(E[$ = U) in (6), (14), and (15),
the closed-form expression of approximate BER is obtained.

I'V. RESULTS AND DISCUSSION

We computed the BER as function of signal-to-noise-ratio
(SNR) using the analytical expressions derived in the previ-
ous section. We also obtained the BER versus SNR curves
through simulation for the purpose of comparison with the
analytical BERs. We define SNR as U—lz We keep the chan-
nel parameters as a?rhl = 01%71,1@,1 = aJQWIdJ =02, =0
dB. Figure 2 presents the BER plots as a function of SNR
for 3 branches (L = 2 multi-hop branches and the direct S-
to-D branch) with varying number of relays in each multi-
hop branch (M; = My = 2,4) obtained through simulation
and analysis. The number of transmit and receive antennas is
taken as 2 at all the nodes, i.e., ng = ng = ny; = 2; k =
1,---,4; 1 = 1,2. The analytical and simulated BER plots
show an almost exact match. Figure 3 shows the BER ver-
sus SNR plots for varying number of branches (L = 1,2, 3)
with each multi-hop branch having 3 relays, obtained through
analysis and simulation. The number of antennas is kept at 2
in all the nodes. Here also, the BER curves corresponding
to analysis and simulation match almost exactly. These two
figures validate the analysis presented in this paper for binary
SSK.

Figure 4 shows the BER vs SNR plots for L = 2, 3 relays in
each multi-hop branch (M; = My = 3) for SSK with ng, = 2
and ng = 8. The number of receive antennas in each link for
ng = 2and ny, = 8 are ng = n,,; = 2, and 8, respectively;
i =1,2,3;1 = 1,2. It can be seen that, for n, = 8 also, the
approximate analytical BER curve is close to the simulated
BER curve. For the purpose of performance comparison with
conventional PSK modulation, we have plotted the BER vs
SNR plots for BPSK and 8-PSK with the same network set-
ting with single transmit RF chain in each link. The number

10y 1 : : :
M 1=M2=2, analysis
_M1=M2=4, analysis
X M1=M2=2, simulation
i ¥ M1=M2=4, simulation
14
w
]
107
L=2,n=2|
s
,\)
-4 | | | | | | | | |
10—3 -2 -1 0 1 3 4 5 6 7

2
SNR (dB)

Fig. 2. BER versus SNR plots for SSK modulation in cooperative multi-hop
multi-branch relaying, for L = 2, and 2, 4 relays in each diversity branch
My = Mz = 2,4). C’fn,z = oi—l,k,l = UJQVIld,l = 02, = 0dB,
l=1,2k =2,3,4,ns =ng =npy = 251 = 1,2,3,4;1 = 1,2.
Analysis and simulation.

—L=1, analysis
|---L=2, analysis
| = =L=3, analysis
+ L=1, simulation
| X L=2, simulation
| % L=3, simulation

BER
X

10—4 -2 2 4
SNR (dB)

Fig. 3. BER versus SNR plots for SSK modulation in cooperative multi-hop
multi-branch relaying, for L = 1,2, 3, and 3 relays in each multi-hop branch
(My = Mz = M3 = 3). 0—52‘1"1,1 = ‘71%71,1@,1 = ‘712\4“1,1 =02, =0dB,
I =12k =23, ns =ng =npy = 250 = 1,2,3;1 = 1,2,3.
Analysis and simulation.

of receive antennas in each link is taken to be 2 for BPSK,
and 8 for 8-PSK (ng = n,,; = 2,8;4 = 1,2,3;1 = 1,2).
The figure shows that binary SSK is outperformed by BPSK,
whereas SSK with n, = 8 shows significantly better BER
performance than 8-PSK.

V. CONCLUSION

We derived closed-form expressions for the end-to-end BER
for SSK modulation in cooperative multi-hop multi-branch
relay networks. We considered DF relaying, where the relays
forwarded the decoded signal only when they decode the sig-
nal correctly. For binary SSK, we derived a closed-form ana-
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Fig. 4. BER versus SNR plots for SSK modulation (ns = 2/8) in co-
operative multi-hop multi-branch relaying, for L = 2 and 3 relays in each
multi-hop branch (M1 = M2 = 3). 032-7-1,1 = 0%,2,1 = O’gysyl = Ugd,l =
02, =0dB,l = 1,2, ng = n,,; = 2(for BPSK and SSK with n, =
2), 8(for 8-PSK and SSK withns = 8); ¢ = 1,2,3; | = 1,2. Single
transmit RF chain for BPSK and 8-PSK in each link.

lytical expression for the BER. For SSK with more than two
transmit antennas, the analytical BER is derived using union
bound approximation. Numerical results showed that the an-
alytical BER follows the simulated BER closely. The results
also showed that SSK with eight transmit antennas outper-
forms 8-PSK in the considered network setting.

REFERENCES

[1] M. Di Renzo, H. Haas, and P. M. Grant, “Spatial modulation for
multiple-antenna wireless systems: a survey,” /[EEE Commun. Mag.,
vol. 50, no. 12, pp. 182-191, Dec. 2011.

[2] J. Jeganathan, A. Ghrayeb, L. Szczecinski, and A. Ceron, “Space shift
keying modulation for MIMO channels,” IEEE Trans. Wireless Com-
mun., vol. 8, no. 7, pp. 3692-3703, Jul. 2009.

[3] N. Serafimovski, S. Sinanovic, M. Di Renzo, and H. Haas, “Dual-hop
spatial modulation (Dh-SM),” Proc. IEEE VTC’2011-Spring, pp. 1-5,
May 2011.

[4] S. Sugiura, S. Chen, H. Haas, P. M. Grant, and L. Hanzo,“Coherent
versus non-coherent decode-and-forward relaying aided cooperative
space-time shift keying,” IEEE Trans. Commun., vol. 59, no. 6, pp.
1707-1719, Jun. 2011.

[5] D. Yang, C. Xu, L.-L. Yang, and L. Hanzo, “Transmit-diversity-assisted
space-shift keying for collocated and distributed/cooperative MIMO el-
ements,” IEEE Trans. Veh. Tech., vol. 60, no. 6, pp. 2864-2869, Jul.
2011.

[6] Y. Yang and S. Aissa, “Information-guided transmission in decode-
and-forward relaying systems: spatial exploitation and throughput en-
hancement,” IEEE Trans. Wireless Commun., vol. 10, no. 7, pp. 2341-
2351, Jul. 2011.

[71 R. Mesleh, S. Ikki, and M. Alwakeel, “Performance analysis of space
shift keying with amplify and forward relaying,” IEEE Commun. Lett.,
vol. 15, no. 12, pp. 1350-1352, Dec. 2011.

[8] R. Mesleh, S. Ikki, H. M Aggoune, and A. Mansour, “Performance
analysis of space shift keying (SSK) modulation with multiple co-
operative relays,” EURASIP JI. on Advances in Signal Processing,
doi:10.1186/1687-6180-2012-201, Sep. 2012.

[9] A. Riberio, X. Cai, and G. Giannakis, “Symbol error probabilities for
general cooperative links,” IEEE Trans. Wireless Commun., vol. 4, no.
3, pp. 1264-1273, May 2005.

[10] G. Farhadi and N. C. Beaulieu, “On the performance of amplify-and-
forward cooperative systems with fixed gain relays,” IEEE Trans. Wire-
less Commun., vol. 7, no. 5, pp. 1851-1856, May 2008.

[11] M. D. Renzo, F. Graziosi, and F. Santucci, “A unified framework
for performance analysis of CSI-assisted cooperative communications
over fading channels,” IEEE Trans. Commun., vol. 57, no. 9, pp. 2551-
2557, Sep. 2009.

[12] M. D. Renzo, F. Graziosi, and F. Santucci, “A comprehensive frame-
work for performance analysis of cooperative multi-hop wireless sys-
tems over log-normal fading channels,” IEEE Trans. Commun., vol. 58,
no. 2, pp. 531-544, Feb. 2010.

[13] A. H. Forghani, S. S. Ikki, and S. Aissa, “Performance evaluation of
multi-hop multi-branch relaying networks with multiple co-channel in-
terferers,” Proc. IEEE ICC 2012, June 2012.

[14] J. W. Craig, “A new, simple and exact result for calculating the prob-
ability of error for two-dimensional signal constellations,” Proc. IEEE
MILCOM’91, Nov. 1991.



	Select a link below
	Return to Proceedings
	Return to Main Menu



<<
  /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




