
Virtual Bidder Group Auction Mechanism for 
Dynamic Spectrum Access

Ming Li, Xi Li, Hong Ji  
Key Lab of Universal Wireless Communications, Ministry of Education 

Beijing University of Posts and Telecommunications 
Beijing, P. R. China 

Emails: kikilii731@sohu.com, lixibupt@gmail.com, jihong@bupt.edu.cn 
 
 

Abstract—In order to fully utilize spectrum, auction-based 
dynamic spectrum access has become a promising approach 
which allows unlicensed wireless users to lease unused bands 
from spectrum license holders. Traditionally, the property of 
spectrum goes to a unique winner with the highest bid after the 
auction, and the bidders with low bids would be probably not 
served. This also may result in spectrum resource wasting when 
the assigned band is larger than the original request. In fact, 
because the spectrum is divisible goods, it can be shared among a 
group of users. In this paper, we propose a novel virtual bidder 
group (VBG) mechanism in spectrum auction which allows 
multiple winners to obtain the spectrum item simultaneously. 
Furthermore, a heuristic phase-optimization algorithm is 
proposed to reduce the crucial exponential computing time issue 
of band allocation optimization in double-side bandwidth auction 
scenario with multiple auctioneers. Simulation results prove that 
the VBG scheme could significantly improve the realized system 
data rate and the bandwidth utility, which indicates higher 
revenue for the spectrum license holder; meanwhile, the 
proposed phase-optimization algorithm exhibits relative low 
complexity and could provide a near-optimal performance.  

Keywords-virtual bidder group (VBG) mechanism; multi-
winner; spectrum auction; phase-optimization algorithm 

I.  INTRODUCTION  
As the demand for wireless spectrum has been growing 

rapidly with the deployment of new wireless applications and 
devices in the recent years, academic and industrial fields have 
begun to consider more flexible and comprehensive uses of 
available spectrum. With the development of cognitive radio 
technologies [1], dynamic spectrum access becomes a 
promising approach, which allows unlicensed users (secondary 
users) to lease the licensed bands from spectrum holders 
(primary operators) for communication purpose, while the 
primary operators also try to rent out their available spectrum 
for benefit gain. 

Due to the relationship between primary operator and 
secondary user in spectrum-leasing, the well developed 
Auction Theory [2], one of the most important models in game 
theory, can be applied to formulate and analyze the dynamic 
bandwidth allocation interaction between them [3]. There are 
existing works to study the auction-based dynamic spectrum 
access mechanisms. In [4], the author characterized the 
bandwidth competition among coexisting streaming overlays as 
a decentralized collection of dynamic auction games, based on 

which he developed a strategy to achieve efficient multioverlay 
streaming. Based on the auction method, an algorithm for 
uplink resource allocation in OFDMA networks presented in 
[5] was proved to offer near-optimal performance through both 
theoretical analysis and simulation studies. In [6], the authors 
proposed two auction mechanisms to deal with the resource 
allocation for multi-relay asynchronous cooperative networks. 
An approach comparing the generated revenue between 
sequential auction and concurrent auction is proposed in [7], 
and the former mechanism is proved to be better. 

Although the schemes in the existing work have enhanced 
spectrum allocation efficiency, there still exist some critical 
drawbacks. Firstly, in most current auction-based spectrum 
allocation, one licensed band (or a package of multiple bands) 
is sold to a unique bidder. Potentially, the spectrum would not 
be full-utilized if the quantity of the spectrum goods is greater 
than the requirement of the winner bidder. Secondly, as the 
auctioneer prefers to sell the goods to the one with the highest 
bid, the bidders with relative low bids might not be served for a 
long time. However, since the spectrum resource is divisible 
[8], awarding one band to multiple users would be a better 
choice. Therefore, we present a virtual bidder group (VBG) 
mechanism in this paper. Several bidders form a virtual group 
taking part in the auction, and the spectrum item can be shared 
among the winning group members simultaneously, with 
interference constraint. In this paper, we adopt the Vickrey’ 
second-price sealed-bid auction, which could obtain the 
maximal total social utility as well as elicit all the participants 
to report in their true valuation of the goods [9]. However, as 
the efficient bandwidth allocation is determined by a mixed-
integer programming (MILP) problem, computational 
complexity becomes major concern especially in double-side 
auction where multiple auctioneers coexist. Thus, we further 
develop a heuristic phase-optimization algorithm to reduce the 
exponential calculation time with a near-optimal performance. 

The rest of this paper is organized as follows. In SectionⅡ, 
the system model and key notions in this paper is introduced. 
Section Ⅲ explains the proposed VBG spectrum allocation 
mechanism in single-side auction scenario in details. Then, we 
further extend VBG mechanism to double-side auction in 
Section Ⅳ , and develop a heuristic phase-optimization 
algorithm to reach calculation efficiency. We give the 
simulation result and analysis in Section Ⅴ . Section Ⅵ 
concludes the work in this paper. 
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Program (National 863 Program) under Grant 2007AA01Z221 and Grant 
2009AA01Z211. 
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II. AUCTION MODELS 
We first consider a cognitive radio network 

where N secondary users try to lease licensed spectrum from a 
primary operator to transmit data, then we extend it to a multi-
auctioneers case in SectionⅣ , where M primary operators 
coexist in a network. We model the above scenarios as single-
side and double-side auctions respectively, where the 
auctioneer is the primary operator and the bidder is the 
secondary user. We assume each primary operator hold one 
available spectrum item unit for renting, and the secondary user 
could obtain no more than one item. The property of a 
spectrum item keeps unchanged during a leasing period. As 
illustrated in Fig. 1, a leasing period is divided into auction 
duration and occupation duration separately. In the auction 
duration, the system launches a new round spectrum auction 
following a specific allocation and charging rules [2]. Then, 
depending on the allocation result, the winning bidders 
transmit their data using the leased band in occupation duration. 

 

Figure 1.  Leasing period construction 

At the beginning of auction duration, auctioneer receives 
sealed bids [ ]1 2, ,..., Nb b b b= from bidders simultaneously, 
where ib is the bid from bidder i . According to the bids and the 
sellers’ available band, the auctioneer decides the resource 
allocation [ ]1 2, ,..., Nx x x x=  and the price 

1 2, ,..., Np p p p= ⎡ ⎤⎣ ⎦ charging for the bidders, where ix , ip are 
the amount of spectral band rent to bidder i and its 
corresponding payment respectively. We can define the set of 
winners as { }1,2,...Win N⊆ , i Win∈ if and only if 0ix > . The 
social utility obtained by the auctioneer in a leasing period 

is
1

N

i i
i i Win

p p
= ∈

=∑ ∑ .    

In order to define the valuation of an item for a bidder, we 
consider the utility function for a spectrum item unit as: 

( ) 1,
1 exp( )i

i i
R ru g hR r

=
+ − −

,                      (1) 

where [ ]i bpsR is the generated data rate in 
bidder i , [ / ]i bps Hzr stands for the spectrum efficiency 
determined by user’s instantaneous channel condition, 
according to the relative modulation and coding 
scheme. g and h are parameters that determine the exact shape 
of Eq. (1). Note that the above expression produces a higher 
user utility with a larger amount of data to transmit and a better 
channel condition. 

III. SINGLE-SIDE SPECTRUM AUCTION 
In this section, we first review the traditional single-side 

auction with Vickrey’s second-price sealed-bid mechanism, 
and analyze its weakness when applied to spectrum auction; 
then, we propose our novel virtual bidder group (VBG) 
mechanism to cover its weakness. 

A. Vickrey’s second- price sealed-bid mechanism 
In Vickrey’s second-price sealed-bid auction, every bidder 

submits their bids for the item. Assume that the bidders’ bids 
of the object are all different and all positive; number the 
bidders 1  through N  in such the following way: 

1 2 ... 0Nb b b> > > > .                           (2) 

The winner of this round is the bidder with the highest 
bid 1b . According to the second price mechanism, instead of 
paying its offered bid, the winner pays the second highest bid 
among all the bids 21p b=  [10]. Charging bidders the 
opportunity cost of the items they win guarantees the social 
utility to be maximal; and reporting one's true valuations for the 
item is the player’s optimal choice, because there is no 
incentive for him to bid higher or lower than his true valuation 
for a item. Therefore, the bids they submitted are equal to the 
utility for this item 1 1( ,..., ) ( ,... )N Nb b u u= . 

B. Weakness in former spectrum auction 
In most of the former spectrum auction mechanisms, 

spectrum resource is treated as indivisible good, whose 
property is unique after the auction. Thus, the spectrum item 
unit goes to a single winner in a spectrum leasing period. We 
set an example to illustrate the weakness for single-winner 
spectrum auction by applying traditional Vickrey’s second-
price mechanism. 

An example is given in TableⅠ.  There are three for-lease 
spectrum item units in the operator, with different bandwidth 
specified in the second column. In each leasing period, 
secondary users submit their frequency bandwidth requirement 
combined with their bid to operator. Depending on the item’s 
spectral capacity and the second-price mechanism, the 
allocation and charging result of each period is given in the last 
column. There are several critical drawbacks in this traditional 
mechanism. First of all, the spectrum item unit may not be 
fully utilized. As illustrated, though the spectrum in first period 
goes to user 1 with the largest bandwidth requirement 
of 70KHz , the left 10KHz spectrum resource is not used, 
which could be considered as wasted to some extent. To give a 
precise evaluation of bandwidth usage, we define the 
bandwidth utility as: 

1

K

i k
i Win k

w W
∈ =
∑ ∑ ,                              (3) 

where kW is the total spectral bandwidth in period k . The total 
utility achieved after three periods of auction is 0.72 , which is 
obtained from (70 60 50) (80 100 70)+ + + + . Secondly, the 
bidders with low bids would probably wait for a long time  
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TABLE I.  TRADITIONAL SEQUENTIAL SECOND-PRICE AUCTION 

Lease 
Period 

Band- 
width 
(KHz) 

Bandwidth Requirement and Bids Result 
User 1 User 2 User 3 User 4 

1 80 70,350 30,150 50,250 60,300 [1,300] 
2 100 -- 30,150 50,250 60,300 [4,250] 
3 70 -- 30,150 50,250 -- [3,150] 

 

before being granted the spectrum unit, as he has to wait all the 
bidders with higher bids served until he win a spectrum unit. 

C. Enhanced spectrum auction with VBG mechanism 
In our proposed virtual bidder group (VBG) mechanism, at 

the auction duration of a leasing period, each secondary user 
has an estimate of its data rate depending on its historic 
records and the relative utility for the item: 

( ){ } ( ) ( ){ }1 1, , ,... ,N NR u u uR R=  which are user’s private 
information. The bidders are no longer necessary to be 
individual secondary users, but a group of bidders satisfying 
the constraint condition that their accumulated bandwidth 
requirement is less or equal to the total bandwidth of the item: 

i
i H

w W
∈

≤∑ in a specific leasing period, where H stands for the 

temporary virtual group, the members of which are chosen by 
operator following the bandwidth constraint described above. 
Therefore, with exquisite spectrum gap design, the members 
in the group would not deteriorate the performance of each 
other.  

In VBG mechanism, the auctioneer holds the same 
purpose as in Vickrey’s second-price auction to achieve the 
maximal social utility ( )U x∗ ∗ , with an efficient allocation of 

goods [ ]1 2, , ... Nx x x x∗ ∗ ∗ ∗= . Thus, the efficient allocation in VBG 
is determined by solving the following equation: 

( ) ( )( )maxU x U x∗ ∗ = ,                                          (4)  

                   
( ) ( )

( )

1

max max

max , . .

N N

i ii i
i i Win

i i i ii
i Win i Win

p px w

s tp WR r R r

= ∈

∈ ∈

⎛ ⎞ ⎛ ⎞= =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠
⎛ ⎞= ≤⎜ ⎟
⎝ ⎠

∑ ∑

∑ ∑
 

where iw is user i ’s spectrum band request calculated by i iR r . 
In this paper, the allocated bandwidth ix to winning bidder i is 
equal to its request, i.e. if the operator’s available spectrum 
capacity is less than the bidder’s required one, this spectrum 
item is considered to be useless to that bidder. Clearly, the 
above linear optimization problem is non-convex since it is in 
form of mixed-integer programming (MILP) problem, which 
is NP-hard in general [11]. Its constraint conditions reflect the 
individual bandwidth requirement relationship, which can be 
solved by traditional exhaustive research algorithm. 

 After the virtual winning bidder group obtains the 
spectrum unit, the members in this group divide the unit at the 
second level. As the total bandwidth demands from secondary 
users may less than the bandwidth of the item, we divide the 

surplus band diff
i

i H
W W w

∈

= −∑  into H (number of bidders in 

the winning virtual group) different 

parts 1 ,...diff diff diff
Hw ww⎡ ⎤ ⎡ ⎤= ⎣ ⎦⎣ ⎦  , where idiff diff

i
ww W

W
= . 

Therefore, the final bandwidth a winning bidder obtained can 
be expressed as: diff

i ii w ww = + , where i
i H

Ww
∈

=∑ . 

Now, the only unsolved problem is splitting the payment 
among the secondary users within the winning virtual group. 
The charging scheme in VBG is a little different from the one 
in Vickrey’s second-price auction. As the bidder could be a 
virtual bidder group, the price charged to this virtual bidder 

is
{ }

( )
{ } ( )** * *

HWH
N H N H
U w UP w−= − , which can be interpreted as 

the damage this virtual bidder caused to other bidders. Then, at 
the second level, HP  is afforded among the winning group 

members in a fair manner: ,
i

HH i
wp P

W
= .  

IV. DOUBLE-SIDE SPECTRUM AUCTION 

A. Bandwidth allocation optimization in double auction 
In this section, we extend our VBG mechanism to a 

double-side spectrum auction, as it is more practical to 
consider M primary operators coexist in the same cognitive 
radio network. In double-side auction, not only the bidders 
compete to obtain available spectrum, but the auctioneers also 
try to rent out their band item for monetary gain. 

In the double auction, the system also aims to maximize 
the social utility with efficient allocation, which can be 
similarly determined by resolving the following optimization 
problem: 

( ) ( )* *
,,

1 1
max

M N

i ji j
j i

pU x x
= =

= ∑∑ .                                         (5) 

( ) ( )

{ }

{ }

,,, ,
1 1

,

, ,
,

, ,1

max max

. . , 1,...,

0 0
. . 1, ,

1 0
{

M M

i i ji ji j i j
j i Win j i Win

i i j j
i Win

M
i j i j

i j
i j i jj

p pw R r

s t j NwR r

ifc xs t i Win wherec ifc x

= ∈ = ∈

∈

=

= =

≤ ∀ ∈

= =
≤ ∀ ∈

= >

∑∑ ∑∑

∑

∑

 

B. Optimum solution using greedy algorithm 
Eq. (5) could also be solved by exhaustive algorithm. 

However, the computational complexity reaches ( )2MNO , 
which rises exponentially with the increasing number of 
primary operators and secondary users. In order to diminish 
the complexity, we can apply greedy algorithm to divide the 
global optimization problem into optimal steps, which can 
bring computation simplicity.  

The idea is to simply serve the user one by one, that is, we 
allocate user 1 with bandwidth 1, jw , which could generate the 
maximal social utility from a specific operator j . And we 
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eliminate user1 from auction in this leasing period and refresh 
the remaining bandwidth in operator j : 1,j jW w− . Then, serve 
the second user in the same way to allocate it with proper 
spectrum, and so on so forth. 

Although the greedy algorithm could significantly reduce 
the complexity to ( )O MN , it can only obtain optimal 
allocation locally, which may not lead to global optimum. 

C. Heuristic solution using phase-optimization algorithm 
Next, we introduce a novel heuristic phase-optimization 

algorithm, which combines the advantage of greedy algorithm 
and exhaustive algorithm, to provide a near-optimal 
bandwidth allocation with low computational complexity. 

With the similar idea in greedy algorithm to divide the 
global optimum issue into optimal structures, we split 
optimization process into G phases, during each of which 
N G users are granted with spectrum item. After that, the 
served N G users are eliminated from potential bidder set. 

Therefore, we could obtain '

'
GN

NC different kinds of 
combinations in every phase, based on which we search for 
the optimal bandwidth allocation among all combinations with 
exhaustive algorithm. Here, 'N  is the instantaneous number 
of potential bidder. The detailed phase-optimization algorithm 
is described as follows: 

Step1: find the '

'
GN

NC combinations among 'N users, each 

with the number of N G users; 
Step2: in phase r , calculate the maximal potential social 

utility obtained in all '

'
GN

NC combinations 

'
',1 , ,

,..., ,..., GN
N

r r s r Cp p p
⎧ ⎫
⎨ ⎬
⎩ ⎭

using exhaustive algorithm; 

Step3: search the maximal item 

'
',max ,1 ,

max ,..., GN
N

r r r Cp p p
⎧ ⎫= ⎨ ⎬
⎩ ⎭

from potential social utility set; 

Step4: update the remaining available bandwidth in all 

operators: { }
max

, , 1,...,j i j
i CG

j MW w
∈

− ∀ ∈∑ , where maxCG stands 

for the winning combination group which produce
,maxrp ; 

Step5: eliminate the members in maxCG from potential 
bidder in this leasing period: '' ' GN N= − ; 

Step6: repeat step 1 to step 5 until all operators’ remaining 
band could not satisfy any users’ requirement, or all users are 
granted required bandwidth. 

Proposition Phase-optimization algorithm reduces 
computational complexity of bandwidth allocation 

optimization to no more than ( )2
MNN G
GN OG C ⋅ . 

Proof In phase r , there are ( )
( ) GN r

N rC kinds of combinations 

of potential bidder group, each with N G users. Therefore, the 
complexity of exhaustive solution in finding the optimal 

bandwidth allocation among these N G users and M operators 

is ( )2
NM
GO ⋅ . In this way, the computation complexity 

accumulated in all phases is expressed as: 

   ( )
( )

( )
( )

( )
( )( )1 2

1 2
,...,2 2 2G

G

MN MN MNG G GN N N
G G GN N NO C C C+ + +  

= ( )
( )

( )
( )

( )
( )( )1 2

1 2
,..., 2G

G

MNG G GN N N
GN N NO C C C⎡ ⎤+ + + ⋅⎢ ⎥⎣ ⎦

,                    (6) 

As ( )rN  is the instantaneous number of users in phase r , 

Eq. (6) ,..., 2
MNN G N G N G
GN N N

G

O C C C
⎡ ⎤⎛ ⎞
⎢ ⎥≤ + + + ⋅⎜ ⎟
⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦

                (7) 

                   = ( )2
MNN G
GN OG C ⋅ . 

Phase-optimization algorithm reduces partial exponential 
complexity to linear parameter. This mitigates computational 
issue greatly. As we choose a less number of phases G to 
divide the optimization problem, the closer complexity phase-
optimization algorithm is to the global optimum solution; 
while a larger value G denotes our algorithm equips a more 
similar characteristic with traditional greedy algorithm. 

V. PERFORMANCE EVALUATION 
In this section, we provide numerical results corresponding 

to VBG mechanism and traditional second price auction, as 
well as the computation efficiency comparison between 
different algorithms in optimum solution. In the experimental 
setup, we consider 25 secondary users, each with generated data 
rate randomly selected between 50Kbps and 300Kbps . The 
secondary users are randomly distributed in a circle uniformly 
with the diameter 500D m= . We adopt the same definition of 
spectral efficiency as described in [12] between operator and 
secondary user: 

2

2
0

1log
2

iS
i

dPr
N D

−

= +
⎡ ⎤
⎢ ⎥
⎢ ⎥
⎣ ⎦

⎛ ⎞
⎜ ⎟
⎝ ⎠

,                      (8) 

where SP is the signal power, 0N is the AWGN variance, 
and id is the distance between them. We set 02S NP = which 
guarantees a 3SNR dB= , when a secondary user is at the 
distance of 2 250i D md = = from the operator.  

Fig. 2 compares the achieved total social utility between 
traditional single-winner mechanism and our proposed VBG 
mechanism in single-side spectrum auction. We assume the 
item’s bandwidth in primary operator is 2MHz . the total social 
utility generated in VBG mechanism is up to 9, which is about 
8 times larger than the one achieved by single-winner 
mechanism. Furthermore, we illustrate the efficiency of 
different algorithms in solving spectrum allocation. Exhaustive 
algorithm generates the highest utility compared to the rest two; 
however, it leads to the most computation complexity. 
Contrarily, greedy algorithm can obtain the lowest complexity, 
but it brings only 2 3 social utility compared to the former one. 
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Figure 2.  Total social utility comparison between single-winner mechanism 
and VBG mechanism, also among different algorithms in VBG mechanism. 

After the number of virtual group member reaches 7, phase-
optimization algorithm could perform nearly as well as 
exhaustive algorithm, while requires a much lower complexity. 

Fig. 3 depicts comparison of system total data rate achieved 
by single-winner mechanism and VBG mechanism separately 
in double auction scenario, where multiple primary operators 
coexist. There are 3 primary operators offering available 
spectrum item in the auction. With increasing of the spectrum 
item bandwidth, the total data rate realized by VBG mechanism 
rises quickly until all secondary users are accepted, while the 
rate obtained by single-winner mechanism keeps unchanged. 
That is because only one secondary user with the highest bid 
could be served in single-winner mechanism. Furthermore, 
when the spectrum resource is scarce, phase-optimization 
algorithm could generate larger data rate compared with greedy 
algorithm, and the system bandwidth utility obtained by former 
algorithm is about10% larger than the latter one, as illustrated 
in Fig.4.  

VI. CONCLUSION 
In this paper, we propose a virtual bidder group (VBG) 

auction mechanism in dynamic spectrum access. Because the 
spectrum is divisible resource, multiple secondary users can 
obtain the same spectrum item simultaneously, which 
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Figure 3.  System total data rate comparison based on different size of 
spectrum item unit in each primary operator. 
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Figure 4.  System bandwidth utility comparison based on different size of 
spectrum item unit in each Primary Operator. 

distinguishes it from traditional spectrum auction where there 
is only one winning bidder. As in double auction scenario, 
exponential calculation complexity becomes a major concern 
in optimization problem, we apply a heuristic phase-
optimization algorithm to achieve computing simplicity while 
provide a near-optimal performance. Simulation results show 
the proposed mechanism achieves a better social utility. 
Meanwhile, it generates higher system data rate as well as a 
more full-utilized spectrum, which indicates a larger amount of 
revenue for spectrum license holder. 

REFERENCES 
[1] J. Mitola III, “Cognitive radio: an integrated agent architecture for 

software defined radio,” Ph.D. Thesis, KTH Royal Institute of 
Technology, Stockholm, Sweden, 2000. 

[2] V. Krishna, Auction Theory, Academic Press, 2002. 
[3] Zhu Ji, K.J.Ray Liu, “Dynamic Spectrum Sharing: A Game Theoretical 

Overview”, IEEE Communication Magazine, vol. 45, issue 5, May. 
2007, pp. 88-94. 

[4] Chuan Wu, Baochun Li, “Dynamic Bandwidth Auctions in Multioverlay 
P2P Streaming with Network Coding,” IEEE Tans on Parellel and 
Distributed Systems, vol.19, issue 6, June.2008, pp.806-820. 

[5] Kai Yang and Prasad.N, “An Auction Approach to Resource Allocation 
in Uplink Multi-Cell OFDMA Systems,” IEEE GLOBECOM 2008, 
pp.1-5. 

[6] Jianwei Huang, Zhu Han and Mung Chiang, “Auction-based resource 
allocation for multi-relay asynchronous cooperative networks,” IEEE 
ICASSP 2008, pp. 5356-5359. 

[7] Sengupta, Shamik, Chatterjee and Mainak, “Sequential and Concurrent 
Auction Mechanisms for Dynamic Spectrum Access”, IEEE CrownCorn 
2007, pp. 448-455. 

[8] J. Huang, R. Berry, and M. Honig, “Auction-based Spectrum Sharing,” 
ACM/Kluwer MONET special issue on WiOpt’04, 2004. 

[9] Lawrence M. Ausubel, “An efficient ascending-bid auction for multiple 
objects,” American Economic Review, 94(5):1452–1475, 2004. 

[10] Martin J. Osborne, “An Introduction to Game Theory”, Oxford 
University Press, 2004. 

[11] M. R. Garey and D. Johnson, “Computers and intractability: A guide to 
the theory of NP-completeness,” W.H. Freeman and Company, pp. 245–
248, 1979. 

[12] Ileri, O., Samardzija, D., “Dynamic Property Rights Spectrum Access: 
Flexible Ownership Based Spectrum Management”, IEEE DySPAN 
2007, pp. 254-265. 

 

2801



<<
  /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


