S

Chalmers Publication Library CHALMERS

Copyright Notice

©2011 IEEE. Personal use of this material is permitted. However, permission to
reprint/republish this material for advertising or promotional purposes or for creating new
collective works for resale or redistribution to servers or lists, or to reuse any copyrighted
component of this work in other works must be obtained from the IEEE.

This document was downloaded from Chalmers Publication Library (http://publications.lib.chalmers.se/),
where it is available in accordance with the IEEE PSPB Operations Manual, amended 19 Nov. 2010, Sec.
8.1.9 (http://www.ieee.org/documents/opsmanual.pdf)

(Article begins on next page)


http://publications.lib.chalmers.se/�
http://www.ieee.org/documents/opsmanual.pdf�

Combined BER Analysis for Time-Frequency Synchronization
Schemes for MB-OFDM UWB

Debarati Sen, Member, IEEE, Saswat Chakrabarti, Member, IEEE, and R. V. Raja Kumar, SM, IEEE

Abstract— In this paper we present the closed form expression
of bit-error-rate (BER) of a convolution coded MB-OFDM Ultra-
Wideband (UWB) system. The analysis considers the log-normal
fading statistics of UWB channels and captures the estimation
error variances of timing and carrier frequency offset (CFO)
estimation by our already published synchronizers' ATS [1] and
MBAFS [2] respectively. The derivation invokes moment
generating function (MGF) for log-normal fading statistics and
the Gauss-Hermite quadrature integration to deliver average
BER expression for rate R, coded QPSK modulated MB-OFDM
system with ATS and MBAFS synchronizers and least square
(LS) channel estimator. The analytical result is validated with
simulation in the high delay spread UWB channel model CM3.
This analysis helps in thorough understanding on the
performance of an OFDM based communication system in an
Ultra-Wideband environment.

Index Terms—BER; UWB; synchronization

[. INTRODUCTION

athematical analysis of bit-error-rate (BER) performance

bound for coded MB-OFDM Ultra-Wideband (UWB)

system with synchronization schemes under realistic
UWB channel has immense importance. In this paper, we
obtain approximate and simple analytical expression of BER
considering a binary convolution code with soft Viterbi
algorithm using our earlier proposed synchronization schemes
ATS [1] and MBAFS [2] in the receiver. The derivation
associates moment generating function (MGF) as the key
analytical tool. We put emphasis on useful assessment of BER
performance and compare with our simulation results to
validate the analysis.

The analysis is carried out in three steps: deriving the
average BER for uncoded system considering log-normal
fading statistics, with ideal synchronization and channel
estimation; then, convolution coding is incorporated to obtain
BER expression for ideal timing, frequency, and channel
estimation; finally, the BER is derived for a convolution coded
MB-OFDM system which involves timing correction by ATS
method, frequency synchronization by MBAFS method, and
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channel estimation by least square (LS) error method. The
analytical results are verified through simulation. For
simplicity of analysis, the shadowing effect of the channel is
excluded and the statistically independent log-normal
distributed multipath gain coefficients are considered.

Rest is organized as follows: Section II presents the BER
analysis for uncoded system, convolution coded system with
ideal synchronization, and with synchronization errors. Section
IIT briefs about simulation results and discussions. Section IV
concludes our study with the summary.

II. BER ANALYSIS

A. Uncoded System

We analyze the system in WPAN environment where channel
is expected to be slowly varying. The fading statistics governs
the probability density function (PDF) of the instantaneous
SNR per bit () which is a time invariant random variable.

The average BER is given by
B={, 0(aJ7)B ) M)

where, a depends on modulation/detection combination and is
constant. The classical definition of Gaussian Q-function

O(x) = T(l/x/ﬂ)exp(—yz/z)dy suffers from two

disadvantages: a) for computation this requires truncation of
upper infinite limit when using numerical integral evaluation,
b) the presence of argument of the function as lower limit of
the integral poses analytical difficulties when this argument
depends on another random parameter that requires statistical
average of their probability distributions. We use the
alternative definition of Q-function defined by Simon et al. [3]
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The above definition of Q-function has finite integration
limits which are independent of the argument of function x and
the integrand has a Gaussian form with respect to x. The
derivation of Eq. (2) from the classical definition of Q-function
is given in [3].

Substituting Eq. (2) in Eq. (1) the average BER leads to

172/2 3 5 )
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The inner integral within the bracket of Eq. (3) can be
expressed in terms of moment generating function (MGF)
defined as [3]
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So, average BER (Eq. (3)) in terms of MGF is expressed as
| /2
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The UWB channel shows log-normal fading with PDF as
2
P(y) ={(10/1n(10)) / 271'62}/} exp[—(lOlog 107—1) / 202} (6)

Here, u (dB) and o (dB) are respective mean and standard

deviation of 10log 47 . MGF corresponding to log-normal

distribution is obtained by substituting Eq. (6) in Eq. (4) and
using the Gauss-Hermite quadrature integration [3, Eq.
(25.4.46)] for the inner integral in Eq. (4) as follows:
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where {xn} n=1,2, ..., N, are the zeros of the N, -th order
Hermite polynomial HeNp (x) and {H xn}; n=1,2,... ,
N, are corresponding weight factors tabulated in Table 25.10

of [4] for values of N, from 2 to 20.

ECMA-368 [5] for MB-OFDM recommends both QPSK
and Dual Carrier Modulation (DCM). We consider QPSK
modulation for our analysis. For uncoded system, average
BER with QPSK modulation from Eq. (5) is as [6, pp. 141]

| 3z/4
R=— [ M,(-d*/2506)d0 ; @ =2si’niM (¥
d 0

Substituting the MGF for log-normal fading from Eq. (7) into
Eq. (8), average BER for uncoded system with QPSK
modulation and log-normal faded channel under ideal time,
frequency and channel estimation converges to

N (v20%,+14) /10 5
gzﬁZHXn | exp{—lO (B No)(1/2sin 9)}10
n=1 0

where, y = Eb/NO 9)
Equation (9) allows evaluation of bit error probability in
simple way as it involves a single integral on € and values of

{xn} and {H 1 can be substituted from Table 25.10 of [4].

X, |
Our BER analysis for coded system with ideal synchronization
and proposed synchronizers is based on Eq. (9). We do
analysis for convolution coded system below.

B. Convolution Coded System with Ideal Synchronization

We now proceed our BER analysis further for convolution
coded QPSK modulated MB-OFDM system considering
perfect timing and frequency synchronization.

Suppose that transmitted bits are encoded by a convolution
encoder CC (k, n) and interleaved with a depth exceeding

coherence time of channel. The sequence is bit-wise
interleaved to ensure that bits in any code word fade
independently. A soft Viterbi decoder in conjunction with
coherent demodulator retrieves the information at the receiver.

Using union bound arguments [7], the bit error probability

of a convolution code with code rate R,. (= k/n) can be upper
bounded by

~ P~ 10
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Here, P; is pair-wise error probability with Hamming

distance d » Cj is sum of bit errors (information error weight)

for events of distance d , and d fee 18 free distance of the
code. For simplification, we assume that Hamming distances
d are mutually independent to each other. This leads to
calculate the pair-wise error probability P; using the error

probability expression for L-diversity reception with maximum
ratio combining for identically distributed fading for all
channels with QPSK modulation scheme [6, Section 9.2] may
be given as

/4
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Following Eq. (11) the pair-wise error probability P; ,;,.; for

(1n

convolution coded (at rate R..) QPSK modulated bits
transmitted over log-normal fading channel and decoded by
soft Viterbi decoder with ideal synchronization parameter
(timing and frequency) estimation is obtained by Eq. (9) as
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As the zeros of Hermite polynomial /, are independent of
n

@, the above expression can be rewritten as
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In deriving Eq. (13) we have assumed that channel is slow
fading and channel state information (CSI) is known. The
noise power N, is the contribution of AWGN with mean zero

and variance ¢ Substituting Eq. (13) in Eq. (10) the upper

awgn *

bound of BER P, ; Wwith ideal parameter estimation of

idea

channel, timing and frequency is obtained as
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Equation (14) is plotted in Fig. 1 to verify with simulation

results. As the pair-wise error probability P; .. . for fading

AWGN

(PJ =0 ZJRCC (Eb / NO)), the information error weight ¢

will have larger influence on BER. So, we need to choose a
CC which performs well on both AWGN and fading channel,
and has maximum free distance with low information error
weight on each error path. We have chosen the matching error
weights of optical distance spectrum (ODS) CC given in [8].
Considering UWB channel is less severe than Rayleigh fading
channel [9], and due to unavailability of error weights for log-

normal fading channel, we have used error weights c; of

Rayleigh fading from [8] to plot Eq. (14). Next, we derive the
BER expression incorporating timing and frequency estimation
error variances.

channel decreases slower than the case

C. Convolution Coded System with Synchronization Errors
The estimation errors of timing and frequency will contribute
to inter-carrier-interference (ICI) which controls the BER
performance. For the ease of analysis we exclude the effect of
imperfect channel equalization.

Let, the residual frequency offset (RFO) after CFO
estimation by MBAFS be de and timing jitter for n-th sample
after timing synchronization by ATS be dr(n). We evaluate

the ICI powers for both the residual errors separately. Let, each

sub-carrier has signal power of 0'3 . Assume that signal power
in a specific sub-carrier, ICI power from other sub-carriers due
to residual time-frequency errors, and additive noise are
mutually uncorrelated. The impact of ICI due to time-
frequency offsets on a sub-carrier from all other sub-carriers is
modeled as zero mean Gaussian random variable.

Case 1 : Effect of RFO under the Assumption of Perfect
Timing Estimation
First, we compute the ICI power due to RFO ¢ due to CFO
estimation error of MBAFS algorithm considering perfect
timing estimation. For the system model in [2], sampled signal
for the k-th sub-carrier after CFO synchronization by MBAFS
and FFT processing at the receiver is
N-1
Y(k) =S(k)H (k) 5.(0)+ z S(OH) g (I -k)+W(k) (15)
1#k,[=0

IClg,

Here, k=0..N-1, S(k) is transmitted symbol on k-th sub-
carrier, H(k) is k-th sample of channel frequency response,
15.(0) is attenuation of k-th sub-carrier due to RFO, and W(k)

is additive white Gaussian noise with variance O, Second

awgn *

term in Eq. (15) is ICI due to RFO J¢ given as [10]

Ig(l—k)=
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The corresponding ICI power can be shown as
sin® 77(I—k + &)
sin? Z (1-k+ &)

N
So, the average SNR of the k-th sub-carrier due to residual
CFO under perfect timing synchronization is obtained as

Tae D) ={0? |H WP 15007} [{0F + 020

where 15.(0)is obtained as /4, (0) =sin(7r§£)/Nsin (75/N)
by substituting / = k in the expression (15).
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Case 2 : Effect of Timing Jitter under the Assumption of
Perfect Frequency Offset Estimation

Assuming frequency estimation is perfect, the ICI due to
timing algorithm ATS is evaluated. Let, after timing
synchronization the timing jitter for n-th sample is dz(n). We

assume Or(n) as a wide sense stationary Gaussian random

process with zero-mean and variance 0'72 . So, n-th received
sample with timing jitter may be shown as

| Nel —j27r(n+57(n))k
y(n)y=— . S(k)H(k)e N +w(n)  (19)
N k=0

Here, n=0,1,.N—1. It is known that the timing jitter at
adjacent samples in the receiver becomes more correlated
when sampling rate increases. To generalize our analysis, we

incorporate correlation coefficient p,_, between or(n) and

07(p) . For Gaussian correlation, Py, can be expressed as

@2 N2
[11] p,— p=e A (n=p) . Later on, we have computed the ICI
power considering white timing jitter with appropriate
conditioning of Poup - After FFT of Eq. (19) the received

sample on the m-th sub-carrier can be expressed as

N-1 j2mnm
Y(m)= Y y(n)e N +W(m); (m=0,1,..N—1)
n=0
N-1 | M=l j27m{k_m) J27kdT(n)
=L SH(y 2 e N e N W) 20
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Expression (20) can be divided into three parts:
Y(m)=1Ig,(0)S(m)+1(m)+W(m) 1)

—
ICl,

Where the first term is the desired part phase rotated by



coefficient 75, (0) given as

Iae (0)=— )
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Is, (O) is a small error vector in the complex plane indicating
the effect of residual timing error on the desired sub-carrier.
|I ot (0)| is a random variable and is assumed that the mean
value of its magnitude is 1.0. The desired part in Eq. (20) is
also attenuated in magnitude due to timing jitter [12] by

mér)} [{Nsin(z/ N)(mér)} . the effect of this

amplitude reduction is neglected assuming that its value will
be very small after synchronization by ATS.

{sinz( Here,

The second term in equation (21) creates the ICI may be
given as

J27mkor(n)
e N
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It is noticeable from equations (22) and (23) that in the
absence of timing jitter i.e., for 07(n) =0, I(0) becomes unity

and the ICI term /(m) vanishes as expected. Now, the average
ICI power can be computed from Eq. (23) as

2
1 2 ) P
O'&—E{\[ } ZS(k)H(k) Ze e N
k=0,
k#m
2,2 2
—(n pe-m ———=(1-p,,)
=—Z|H(k)| ZZe e (24)
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Now, c0n51der1ng the timing jitter to be white, the

correlation coefficient is given as

1, when m=0
Pm = 0

In the presence of white timing jitter, where p,_ » =0, using

(25)
when m#0

Taylor series expansion for the exponential term in Eq. (24)
while omitting the second and higher order terms and using

following approximation for small values of §;:

e/ o =1~ j,, the average ICI power can be obtained as
2 2,2 2 /32
b o 2 (—47: k“o; /N )
o3 =% 3 o 1-c @

k#m

For large number of sub-carriers N, the ICI power due to
timing jitter can be approximated to [13]

~o2 3 |H(k) o2 @7

k#m
Case 3 : Effect of Timing Jitter, RFO Error and AWGN

In practice, after timing and frequency synchronization the ICI
powers given by equations (27) and (17) will control the BER
performance of the system. Hence, in presence of residual
frequency error d¢ and timing jitter 07(n), the best possible

k-th sub-carrier amplitude at the output of FFT processor after
frequency and timing offset corrections may be approximated
following Eq. (15) and (21) as

Y(k) = S(h)H (k) 55 5, (0) + ICl g, + ICL 5 + W (k) (28)

where, 15, 5,(0) signifies the magnitude attenuation and

phase rotation of the desired signal due to RFO and timing
jitter. Assuming constant timing jitter J7 and RFO

0¢ , 15 5:(0) can be evaluated following Eq. (16) and using
Eq. (22) with magnitude attenuation effect as [12]

Sin7r{ &+kdr+Ee )
Nsin” (@ hirried)

Is.5:0)= [j ”(x_l) (&‘+k§r+&:&)} (29)

It is noticeable from Eq. (29) that when only residual CFO is
present, i.e. 07 =0, the phase shift [i.e. the exponent in Eq.
(29)] is independent of sub-carrier index k& and is identical in
every sub-carrier. But, when only timing jitter is present, i.e.
O =0, the phase shift is proportional to the sub-carrier index &
as well as the timing jitter itself.

Under the assumption that both ICI power and noise power
are independent to each other, the average SNR of k-th sub-
carrier in presence of both residual time-frequency errors may
be obtained using equations (28) with appropriate substitutions
from (17), (27), and (29) as

Tae 50 ={ 02 0P |13.5:0) ) /{aggmgﬁ 2] GO

where 0'(258 and 0'(257 are obtained from Eq. (17) and (27)

respectively, |] 5 5T(O)|2 can be computed from Eq. (29). To

calculate the average SNR per bit, (E,/N,) the Eq. (29)

|é'£,é'r
is scaled by the factor 1/log,M , where M = 4 for QPSK
o.,=0) and substituting
SNR per bit with proper scaling of Eq. (30), pair-wise error

modulation. Assuming perfect CSI (

probability P; e for convolution coding with
synchronization is evaluated from Eq. (13) as
d
d N 3r/4 aZ
20x. 10
( J ZH j P R b | a0
7 Nl 2626

31



Hence, the simplified BER with timing and frequency
synchronization is obtained following Eq. (14) as

(32)

We plot the above analytical expressions (14) and (32) in
Section III and verify with simulation results. As discussed
earlier, we consider the error weights from Ref. [§].

III. SIMULATION RESULTS FOR COMBINED ATS AND MBAFS

A. Simulation Environment

The simulation considers MB-OFDM system with rate-half
unpunctured convolution coding and QPSK modulation. The
generator polynomial of rate-half convolution code is 133,171
with constraint length £ = 7. OFDM symbols are transmitted
over 3 frequency bands of band group 1 using TFI pattern 1.
IEEE 802.15.3a CM3 is used as propagation medium. In the
receiver timing instant of OFDM symbols in each band is
estimated and corrected separately using ATS. Timing
synchronization is followed by frequency synchronization
using MBAFS algorithm. Simulation is carried out for 100,000
noisy realizations under UWB fading channel. We perform
channel estimation in each band separately during channel
estimation sequences of the frame format by LS method.
Relevant parameters are chosen from Table 1.

B. Bit-Error-Rate (BER) Performance

The theoretical and simulated BER performance without and
with synchronization errors are shown in Fig. 1. The
theoretical results are plotted using analytical expressions (14)
and (32) with proper substitution from equations (18) and (30)

after scaling by the factor 1/log,M . The error weights ¢ F

considered for the same are given in Table 2 [8].

Further, Eq. (14) is plotted considering d oo =10 and
evaluating the summation up to Hamming distance d = 20.
The zeros {x,} and weight factors {#, | of Hermite
polynomial are obtained from Table 25.10 of [4] for values of
N, from 2 to 20.

The analytical expression (32) is plotted considering perfect
CSl i.e. O'Cze = 0 for two different conditions: i) with only ICI
due to residual frequency estimation error and AWGN i.e.
0'§T =0, 0'(%5 # 0, substituting the Eq. (18) into Eq. (32) with

proper scaling, and ii) with ICI due to both the timing jitter and
residual carrier frequency estimation error along with AWGN

ie. 03 # 0, o5# 0, substituting the Eq. (30) into Eq. (32)

with proper scaling. All the analytical results are verified
through simulation where timing and frequency are estimated
by ATS and MBAFS algorithm and channel is estimated
through LS estimate.

TABLE 1: PARAMETERS CONSIDERED FOR MBAFS PERFORMANCE

Parameter Consideration
Time Frequency Code 1
Preamble Mode standard
Data Rate 320Mbps
Code Rate 12
Time and Frequency domain spreading no
Data carriers in one OFDM symbol 100
Pilot carriers in one OFDM symbol 12
Number of modulated bits/fOFDM symbol | 200
Number of OFDM symbols considered for 236
frequency estimation >
UWB Channel Model CM1-CM4
0.033 (band 1)
Normalized Frequency Offsets 0.038 (band 2)
0.043 (band 3)
TABLE 2 : ERROR WEIGHTS C; VALUES FOR HAMMING DISTANCES
Hamming C~ Hamming C-
distance d distance d
1 36 11 502690
2 0 12 0
3 221 13 3322763
4 0 14 0
5 1404 15 21292910
6 0 16 0
7 11633 17 134365911
8 0 18 0
9 77433 19 843425871
10 0 20 0

o mm

10"‘ (a) analy. ideal time, fr., ch. estimate
—+— (b) analy. fr. est. var., ideal timing & ch. est
—*— (c) timing+fr. est. var., ideal ch. est.
5| —¥—(d) sim. ATS+MBAFS, ch. est. by LS
0 5 10 15
Eb/No in dB

10

Fig. 1: BER vs. E/N, for coded MB-OFDM in CM3 for: a) analysis
with perfect estimation; b) analysis with frequency estimation error;
¢) analysis with frequency and timing estimation error; d) simulation
with timing, frequency, and channel estimation error.



In Fig. 1 plot (a), plot (b), and plot(c) are the analytical
results obtained from analytical expression (14); Eq. (32) with

ideal timing and channel estimation (i.e. o-§€ # 0); and Eq.

(32) with timing and frequency estimation by ATS and
MBAFS algorithms considering ideal channel estimation (i.e.

aér;t 0, aégi 0) respectively. Simulation result with
parameter estimation is plotted as plot (d).

C. Discussions

The BER performance with perfect CSI and ideal
synchronization (plot a) is slightly superior than analytical
result with only frequency offset estimation and correction
(plot b). This is due to the mean-squared-error (MSE) of
frequency estimation algorithm.

Plot (c) is even inferior to plot (b) as it depicts the analytical
BER for residual timing and frequency estimation errors
assuming perfect channel estimate. It is interesting to note that
the BER obtained through simulation and analysis, plot (d) and
plot (c) are consistent and close to each other. The channel
estimation error incorporated in simulation but not in analysis
signifies the negligible difference between two curves in the
figure.

IV. CONCLUSIONS

We provide the BER analysis of a convolution coded MB-
OFDM system with realizable timing and frequency
synchronization algorithms. The log-normal fading statistics of
UWB channels is captured and the estimation error variances
of timing and CFO estimation by our earlier proposed
synchronizers ATS and MBAFS are considered. Derivation
invokes the moment generating function (MGF) as analytical
tool and uses Gauss-Hermite quadrature integration to obtain

closed form average BER expression for rate R, coded

QPSK modulated MB-OFDM system with our earlier
proposed synchronization algorithms and a least square
channel estimator. The wvalidity of analysis is confirmed
through simulation results.

V. ACKNOWLEDGEMENT

We would like to acknowledge funding from VINNOVA
within the IKT grant 2007-02930 for publication of this paper.

REFERENCES

[1] D. Sen, S. Chakrabarti, R. V. Raja Kumar, “A Multi-Band Timing
Estimation and Compensation Scheme for Ultra-Wideband
Communications,” IEEE Globecom-2008, LA, USA, pp. 1-5, Nov. 30-
Dec. 04, 2008.

[2] D. Sen, S. Chakrabarti, R. V. Raja Kumar, “An Improved Frequency
Offset Estimation Algorithm by Multi-Band Averaging Method for MB-
OFDM based UWB Communication for WPAN Applications,” /EEE
ANTS-2008, Bombay, India, pp. 1-3, Dec. 15-17, 2008.

[3] M. K. Simon, M-S. Alouini, “Digital Communication over Fading
Channel,” John Wiley, NJ, USA, 2005.

(4]

(3]

(6]

(7]
(8]

(9]

[10]

[11]

[12]

[13]

M. Abramowitz, 1. A. Stegun, “Handbook of Mathematical Functions
with Formulas, Graphs, and Mathematical Tables,” 10th Printing, Dover
Publications, NY, USA, 1972.

Standard ECMA-368, “High Rate Ultra Wideband PHY and MAC
Standard,” 3" Edition - Dec. 2008, Available at: <http://www.ecma-
international.org/publications/standards/Ecma-368.htm>.

“Introduction to physical layer specifications of MB-OFDM UWB
proposal” Available at: <http://wise.cm.nctu.edu.tw/wise_lab/course/
Seminar/Download%20filessMB_OFDM_UWB.pdf>, Sept. 22, 2004.

J. G. Proakis, “Digital Communications,” 4th Edition. McGraw Hill
International Edition, New York, USA, 2001.

P. Frenger, P. Orten, T. Ottosson, “Convolutional codes with Optimum
distance Spectrum,” IEEE Communications Letters, vol. 3, no. 11, pp.
317-319, Nov. 1999.

H. Q. Lai, W. P. Siriwongpairat, K. J. R. Liu, “Performance analysis of
multiband OFDM UWB systems with imperfect synchronization and
intersymbol interference,” I[EEE Journal on Selected Areas in
Communications, vol. 1, no. 3, pp. 521-534, Oct. 2007.

P. H. Moose, “A technique for orthogonal frequency division
multiplexing frequency offset correction,” IEEE Transactions on
Communications, vol. 42, no. 10, pp. 2908-2914, Oct. 1994.

A. V. Balakrishnan, “On the problem of time jitter in sampling,” /EEE
Transactions on Information Theory, vol. 8, no. 3, pp. 226-236, April
1962.

P.-Y. Tsai, H.-Y. Kang, T.-D. Chiueh, “Joint weighted least-squares
estimation of carrier-frequency offset and timing offset for OFDM
systems over multipath fading channels,” IEEE Transactions on
Vehicular Technology, vol. 54, no. 1, pp. 211-223, Jan. 2005.

U. Onunkwo, Y. Li, A. Swami, “Effect of timing jitter on OFDM-based
UWB systems,” IEEE Journal on Selected Areas in Communications,
vol. 24, no. 4, pp 787-793, April 2006.



	copyright_notice_ieee
	combined BER analysis_VTC 2011 spring.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

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


