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Abstract—Wireless Mesh Networks represent a promising 
technology to provide wireless Internet connectivity over a large 
community. This new technology not only allows a fast, easy and 
inexpensive network deployment, but also enables many new 
applications including community-scale peer-based 
communication or sharing of network resources and services. In 
this work, we propose an effective publish/subscribe 
communication paradigm to facilitate efficient data 
dissemination over wireless mesh networks. The proposed 
publish/subscribe scheme dynamically routes and delivers events 
and services from sources to interested users with minimum 
communication overhead and memory storage. The effectiveness 
of the system is demonstrated through comprehensive simulation 
studies. 
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I.  INTRODUCTION 
Wireless mesh networks (WMNs) ([2, 16, 17]) have 

emerged as one of the key technologies for next-generation 
wireless networking. Because of their potential for extending 
the coverage of public Internet access and enabling savings on 
cabling, deployment and maintenance costs, WMNs are 
undergoing rapid progress and inspiring numerous applications. 
Besides connecting users to the Internet, WMNs are 
increasingly used for connecting users in their communities to 
share resources and information. In such a wireless mesh 
community, every user in this community neighborhood can 
contribute resources and cooperate. The mesh community then 
allows faster and easier dissemination of information that is 
relevant to the local community. Content exchange and data 
dissemination in these networks, therefore, become 
increasingly important. The event-driven or notification-based 
interaction pattern provided by publish/subscribe (pub/sub) 
communication paradigm, because of its decoupling and 
asynchrony properties, is inherently suited for these wireless 
mesh community networks.  

A pub/sub system connects information publishers with 
subscribers by delivering published events from publishers to 
interested subscribers. Subscribers express their interested 
contents using a set of subscriptions. Publishers publish new 
information into the system using a set of publications. Upon 
receiving a publication, the system searches for matching 
subscriptions and notifies the interested subscribers. This 
pub/sub model decouples time, space, and flow between 
publishers and subscribers, allowing for greater scalability and 

a more dynamic network topology as required by WMNs. 
Although pub/sub communication paradigm brings many 
benefits to distributed applications and has been widely used in 
distributed systems, it is challenging to apply pub/sub to 
WMNs. A WMN is limited by its network capacity due to the 
requirement that nodes forward each other’s packets. 
Therefore, the pub/sub systems should be designed in a way 
that minimizes the number of messages propagated by the 
mesh routers. Moreover, mesh networks may involve either 
fixed or mobile clients. In the presence of mobility of the mesh 
clients, it may be expensive in term of message overhead for 
keeping track of the location of mobile publishers and 
subscribers.  

Because of the special properties of WMNs, previous 
pub/sub solutions proposed for wired networks [3, 4, 18, 19] 
are not suitable for WMNs. For example, P2P-based pub/sub 
cannot be directly applied to WMNs, since these approaches 
are optimal in terms of overlay messages and they do not 
consider the underlying mesh (router) topology.  Pub/sub 
approaches for mobile ad hoc networks (MANETs) [1, 11, 13, 
20], on the other hand, assume all nodes are highly dynamic 
and do not take advantage of the relative static property of 
mesh routers. Therefore, pub/sub schemes for MANETs do not 
fit for WMNs either. 

In this paper we propose an efficient service/event delivery 
protocol that adapts pub/sub communication paradigm to 
WMNs. By applying a hash-based mapping, we dynamically 
determine brokers that perform a store and forward function to 
route messages from publishers to subscribers. Notifications 
are delivered to subscribers once the published events/services 
match the subscriptions. Our protocol guarantees that 
notification messages are only transmitted to interested 
subscribers without propagating to unrelated nodes. In order to 
exploit all the advantages that the wireless mesh medium 
offers, we propose a new routing metric for our pub/sub 
communication. Instead of using a virtual overlay as existing 
pub/sub systems did, our routing metric comes from a cross-
layer approach in order to make the pub/sub layer aware of the 
local issues of the underling routing layer. 

The rest of this paper is organized as follows: Section II 
introduces the related work.  Section III presents the proposed 
pub/sub protocol and the notification multicast algorithm. 
Section IV discusses the experimental results. Finally, 
conclusions are drawn in Section V. 
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II. RELATED WORK 
Most of the previous works on pub/sub [5, 9, 10, 15] focus 

on increasing efficiency over traditional wired networks. These 
pub/sub systems can be implemented centrally or in a 
distributed manner. Centralized schemes [14, 12, 4] have a 
global view of the system, which enables efficient 
optimizations during the matching process. However, the 
central server can be a potential bottleneck and the system may 
be lack of scalability and fault tolerance. Distributed pub/sub 
systems [8, 19] have been introduced to address these 
problems. For example, P2P-based solutions [18, 3] implement 
pub/sub in a fully decentralized manner. Most P2P pub/sub 
approaches construct an overlay to transmit messages. They do 
not consider the underlying topology, for instance by mesh 
routers. 

Many studies have been performed to apply the pub/sub 
paradigm to MANETs. They can be categorized into two 
schemes by routing methods: destination-based routing scheme 
[1, 11] and content-based routing scheme [20, 13]. Both 
schemes have to build dissemination trees to deliver 
publications to subscribers who are interested in the 
publications. The pub/sub schemes proposed for MANETs are 
not optimal for WMNs, because unlike the highly mobile 
MANET nodes mesh routers have minimal mobility and form 
the mesh backbone for mesh clients. Therefore, pub/sub in 
WMNs should take advantage of this property and make the 
communication more efficient. 

To the best of our knowledge, there are only a few works 
on constructing pub/sub system over WMNs [21, 7]. In [21], a 
subscriber subscribes to a broker (mesh router). A broker 
broadcasts the subscription to all other brokers in the network. 
The matched event is propagated back using reverse path. This 
approach is very expensive in terms of the subscription 
messages, because subscriptions have to be broadcasted to all 
the routers in the network. SPINE [7] implements the pub/sub 
scheme by establishing vertical and horizontal paths within a 
two-dimensional space. Subscriptions are propagated along a 
horizontal path, while publications are forwarded along a 
vertical path. The matching happens at the intersections. 
Compared with the broadcasting-based approach [21], SPINE 
[7] reduces the overhead of pub/sub by only propagating 
publications and subscriptions to one row/column. Compared 
with SPINE, our approach further reduces the matching 
overhead and more importantly, dramatically reduces the 
storage overhead for storing subscriptions. 

 
Figure 1.  An example of hash-based publishing and subscribing routing 

III. SCALABLE PUB/SUB PROTOCOL 
In our system, we assume that both the publishers and the 

subscribers are from client nodes. Client nodes can provide 
services to other client nodes and at the same time, they may 
consume services from other client nodes. Mesh routers act as 
brokers to assist   matching   publications with subscriptions.   

A. Efficient subscribing and publishing 
We assume the mesh network is deployed in a two-

dimensional space that can be partitioned into equal sized 
zones. Each zone is assigned with a coordinate pair containing 
a latitude value and a longitude value, as shown in Fig. 1. Each 
zone contains at least one mesh router and the clients in a zone 
can directly communicate with the router located in the same 
zone. The router is called the home router of the clients in the 
same zone. In addition, a router can directly communicate with 
another router in the neighboring zones sharing one side. We 
assume each router knows its approximate location in the 
network. Routers are also brokers that store subscriptions and 
match subscriptions with publications. 

1) Subscribing. To subscribe an interested service (or 
event), the subscriber maps the interested service onto a point 
with coordinate pair <x1, y1> in the two-dimensional space 
using a uniform hash function. Then the subscription is routed 
from the home router (with coordinates <x0, y0>) to a broker 
router (with zone coordinates <x1, y1>). The routing is 
performed by greedily forwarding the subscription message 
horizontally and then vertically. It is obvious that the number 
of hops needed for the routing is the Manhattan distance (|x1-
x0| +|y1-y0|) from the subscriber’s home zone to the broker’s 
zone. After the subscription reaches the broker zone, the router 
at that zone stores the subscription, which includes the 
subscriber’s ID, the coordinate pair of its home zone, and the 
information about the interested event/service. For example, in 
Fig. 1, two subscribers S1 and S2 both subscribe their interest 
in service Serv1, which is hashed to a coordinate pair <4, 2>. 
Then S1 and S2 will route their subscription from their 
respective home router R1 and R2 to the broker router RB at 
zone <4, 2>.  

2) Publishing. To publish a service, the publisher will 
apply the same deterministic hash function as the subscribers 
used to map the service to a zone coordinate pair.  The 
publisher will use the same routing strategy as subscribers 
used to locate the broker that is in charge of the zone. For 
example, in Fig. 1, publisher P who publishes/updates a 
service Serv1, will be able to locate the broker RB at zone <4, 
2> based on the hash value of Serv1. Then broker RB will 
notify the publication to interested subscribers, i.e., S1 and S2 
in this case. As shown from the example, the broker router RB 
works as a bridge for the publishers and subscribers.  

3) Multi-attribute support. Because of the use of hashing 
to map services/events to brokers, the proposed strategy 
supports topic-based pub/sub best. Our system can also 
support multi-attribute content-based pub/sub with a little 
extra work. For a publication with multiple attributes, each 
attribute is mapped to a hash pair which corresponds to a 
broker. For example, a service S with three attributes <S.attr1, 
S.attr2, S.attr3> will be hashed three times by applying a 
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simple uniform hash function, SUH, to S.attr1, S.attr2, and 
S.attr3 respectively.  

For a multi-attribute subscription, we do not need to 
subscribe it to multiple brokers. Instead, the subscription is 
only subscribed to one broker based on one attribute. Any 
attribute of a multi-attribute subscription can be used as the 
subscription key. Because each service/event is published 
redundantly at multiple brokers, the subscription can be 
matched successfully at any one of the brokers. 

4) Pub/sub at the network layer. The strategy of pub/sub 
using distributed brokers has been used in P2P systems [18, 3].  
These existing P2P pub/sub systems construct a distributed 
hash table-based (DHT) overlay as a virtual broker overlay to 
support efficient communication. Our pub/sub scheme adopts 
the idea of distributed brokers as well. However, instead of 
constructing the virtual DHT-based rendezvous overlay, we 
utilize the topology of the mesh routers. Our pub/sub routing 
is performed on top of physical routers, i.e., on the network 
layer. Because of the approximate locality of the neighboring 
mesh routers, our routing scheme is much more efficient 
compared to application-level overlay routing. 

B. Notification multicast tree 
Multiple subscribers may subscribe the same service; 

notifying them one by one may waste lots of valuable 
bandwidth. Because the routes from the broker to the 
subscribers may share many common parts, a multicast tree 
structure can be more efficient for notification propagation. A 
multicast tree can be constructed for all client nodes that have 
subscribed to a certain service/event. The root of the multicast 
tree is the broker, and its branches are formed along the routes 
from the root to the subscriber nodes. The tree is formed on the 
fly during the process of propagating the notification.  

C. Mobility and fault tolerance 
In a mesh community, client nodes are normally mobile. 

Since both publishers and subscribers are client nodes, the 
system should support the pub/sub service seamlessly in spite 
of the clients’ mobility. In our pub/sub system, brokers record 
the location of subscribers in order to deliver the notifications. 
When a subscriber moves to a different location, the original 
subscription is no longer valid because of the change of the 
location of the subscriber. Therefore, the system needs to 
update the subscription. A subscriber who moves from one 
zone to another connects to the mesh router in the new zone 
and re-subscribes with its new zone information. The broker(s) 
of this subscriber will update the subscriber’s location 
information. Then future notification will be forwarded to the 
new location of the subscriber. An advantage of our system is 
that the broker is located according to the hash of the 
service/event, which is unrelated to the subscriber or 
publisher’s location. Therefore, although subscribers move, 
their brokers are still the same. 

When a subscriber loses its interest to a particular 
event/service, it can actively unsubscribe its original 
subscription from the corresponding broker.  Alternatively, the 
subscriber does not need to unsubscribe. The broker will know 
the changing of interests when the notification fails. A broker 

may know that a subscriber silently leaves the network or loses 
interest in a service/event from the returned error message. 

The movement of publishers would not affect the system. 
When publishing a new event/service, the publisher will 
dynamically route the event to related brokers and notify 
interested subscriber. The publishing and notification process is 
not related to the publisher’s location. Therefore, the proposed 
pub/sub communication inherently supports the movement of 
publishers.  

In order to improve the robustness of the system, 
subscriptions are replicated. Each broker replicates its local 
subscriptions to its neighboring routers. Therefore, when one 
broker goes down, the request will be sent to the backup 
brokers. 

IV. EXPERIMENT 
We conducted a set of simulations to evaluate our pub/sub 

scheme. In this section, we present the experimental setup and 
analyze the results obtained.  

A. Setup 
A simulated WMN environment was considered. The 

underlying topology was composed of sets of fixed mesh 
routers and mobile mesh clients. In the evaluation we 
considered a typically evaluated grid topology, in which routers 
were placed within an area, so that each grid contains at least 
one router. The size of the area and the number of routers were 
adjusted throughout the simulations. Mobile clients were 
randomly distributed in the network. The ratio of the number of 
routers and clients was 1:5, i.e., on average, each router was 
connected with 5 clients. The propagation model used was 
Two-Ray Ground Reflection, the router’s transmission range 
was 100m and the data rate was 11MB. The mobility of the 
mesh clients was similar to that of the “random waypoint” 
model as reported in [6]. In the random waypoint model, 
initially, nodes are randomly distributed within the area. Each 
node has a randomly picked destination, towards which, the 
node moves at a predetermined speed. Once a node reaches its 
destination, the node pauses for a predefined interval of time, 
and then it repeats this movement pattern. In the simulation, 
subscriptions and publications are represented as randomly-
generated strings. 

We also simulated two other protocols [21, 7] for 
performance comparison. As mentioned in Section II, [21] uses 
a subscription broadcasting approach (SB), and SPINE [7] uses 
a row/column-based pub/sub propagation approach. These 
three approaches (our hash-based approach (Hash), the SPINE 
approach, and the subscription broadcasting approach (SB)) 
were tested under the same physical topology and the same set 
of publishers and subscribers. The following performance 
metrics have been employed for the comparison of the 
algorithms: (a) communication overhead including 
subscription, publication, and notification overhead, (b) 
memory storage overhead needed for storing subscriptions, (c) 
computing overhead for matching subscription with 
publications. All of the experiments performed are based on 
topic-based pub/sub unless otherwise noted.  
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B. Result and discussion 
Fig. 2 compares the total communication overhead of the 

three pub/sub approaches in networks with varied number of 
nodes (routers). The communication overhead is represented in 
terms of the number of messages propagated in the network. In 
this experiment, there are 1000 randomly distributed 
subscriptions and 1000 randomly distributed notifications.  We 
increase the area from 10×10 zones to 60×60 zones. The 
communication overhead includes the subscribing, the 
publishing and the notification overhead. As expected, the SB 
approach generates the highest message overhead, while our 
Hash approach creates the lowest overhead among these three 
approaches. SB approach broadcasted the subscriptions to the 
whole network; therefore the message overhead is high. Our 
Hash approach could directly locate related brokers, thus saves 
lots of traffic.  

Because SB approach always generates much more 
message overhead compared with Hash and SPINE, we only 
compare Hash and SPINE in the following experiments. Fig. 3 
presents the subscription overhead of our Hash approach with 
SPINE approach. Fig. 4 compares the notification overhead of  

 
Figure 2.  Total message overhead vs. the number of zones. 

 
Figure 3.  Subscription overhead vs. the number of subscriptions. 

 
Figure 4.  Notification overhead vs. the number of notifications. 

 
Figure 5.  Total message overhead of the multi-attribute content-based 

pub/sub vs. the number of zones. 

 

Figure 6.  Matching overhead vs. the number of events/services published. 

 

Figure 7.  Memory overhead vs. the number of subscriptions. 

 

Figure 8.  Subscription/re-subscription overhead vs. degree of client mobility. 

these two approaches. In these two experiments, the number of 
zones is 50×50, and the number of subscriptions and the 
number of notifications are 1000. Compared with SPINE, our 
Hash approach generates fewer subscription messages, while 
the notification messages are similar.   

As explained in Section III.A, our Hash approach performs 
best for topic-based pub/sub. All the experiments performed 
above are based on topic-based pub/sub. In this experiment, we 
evaluate the performance of multi-attribute content-based 
pub/sub. With the same network configuration as the first 
experiment (Fig. 2), we compare our Hash approach with 
SPINE in terms of the total message overhead for content-
based multi-attribute pub/sub. In the experiment, the average 
number of attributes for each content-based subscription and 
publication is four. As can be seen from Fig. 5, our Hash 
approach performs very well: the message overhead is similar 
to that of SPINE’s. For subscriptions, multi-attribute does not 
affect the system performance. The publication overhead 
increases, because the system has to publish to multiple brokers 
for each attribute. The notification overhead is not affected by 
multi-attribute. Note that multi-attribute will not bring any 
extra memory storage overhead to our scheme, because we do 
not subscribe to multiple brokers; although we publish to 
multiple brokers, publications are not stored at brokers.  

Fig. 6 presents the matching overhead of the two 
approaches with respect to the number of events/services 
published. As can be seen, our Hash approach saves the 
matching overhead dramatically, because this approach can 
locate the right brokers directly and only do matching at the 
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right brokers. SPINE, on the other hand, has to match on all the 
nodes along the whole vertical line of the WMN area. 

Fig. 7 illustrates the average memory overhead of storing 
subscriptions at each router. We increased the number of 
subscriptions in this experiment. It can be seen that our Hash 
approach uses much less memory compared with SPINE. Our 
approach stores each subscription only at the corresponding 
broker and a few neighboring backup routers for fault tolerance 
reasons. SPINE stores each subscription at all routers in the 
same row of the subscriber.   

Fig. 8 illustrates the subscription/ re-subscription overhead 
with the increasing degree of mobility. Both approaches 
respond well for increased mobility. Mobility of the client 
nodes would not affect the system performance too much. 

The simulation results demonstrate the advantages of our 
proposed pub/sub approach: it is simple, and it generates less 
network traffic, consumes less memory storage, uses less 
computing power, and is highly mobility-tolerant. 

V. CONCLUSTION 
In order to deploy distributed applications inside WMNs, 

service/event notification plays an important role. In this paper, 
we presented a pub/sub communication paradigm to enable 
faster and easier dissemination of information inside WMN 
communities. In this communication paradigm, subscribers and 
publishers utilize a hash function to accurately locate related 
brokers at the WMN area. Brokers can then match the 
publications with the subscriptions and efficiently propagate 
notifications to the right subscribers through a multicast 
algorithm. The experimental evaluation shows that our 
approach is scalable and efficient.  

ACKNOWLEDGMENT 
The research developed in this paper is supported by NSF 

ND EPSCoR under the Infrastructure Improvement Program 
FAR-0015846. 

REFERENCES 
[1] M. Avvenuti, A. Vecchio, and G. Turi. A “cross-layer approach for 

publish/subscribe in mobile ad hoc networks. Mobility Aware 
Technologies and Applications”, volume 3744 of Lecture Notes in 
Computer Science, Springer, 2005, pp. 203–214. 

[2] I.F. Akyildiz, X. Wang, W. Wang, “Wireless mesh networks: asurvey, 
Elsevier Journal of Computer Networks”, Vol. 47, Issue 4, 2005, pp. 
445- 487. 

[3] R. Baldoni, C. Marchetti, A. Virgillito, “Content-based publish-
subscribe over structured overlay networks”, in Proceedings of the 25th 
IEEE International Conference on Distributed Computing Systems, 
2005, pp. 437-446. 

[4] I. Burcea, Muthusamy, V., Petrovic, M., Jacobsen, H.A., de Lara, E., 
“Disconnected operations in publish/subscribe”. In Proceedings of: IEEE 
Mobile Data Management, 2004, pp. 39-50. 

[5] J. Bacon, K. Moody, J. Bates, R. Hayton, C. Ma, A. McNeil, O. Seidel, 
and M. D. Spiteri, “Generic support for distributed applications.” IEEE 
Computer, vol. 33, no. 3, 2000, pp. 68–76. 

[6] C. Bettstetter and C. Wagner. “The spatial node distribution of the 
random waypoint mobility model”. IEEE Transactions on Mobile 
Computing, Volume 5, Issue 6, June 2006, pp.680 - 694. 

[7] J.A. Briones, B. Koldehofe, and K. Rothermel. “SPINE: 
Publish/subscribe for wireless mesh networks through self-managed 
intersecting paths”. In Proceedings of the 8th IEEE International 
Conference on Innovative Internet Community Systems. 2008. 

[8] A. Carzaniga, D.S. Rosenblum, A.L. “Wolf: Achieving scalability and 
expressivenessin an Internet-scale event notication service”. In: Proc. of 
ACM Symp. On Principles of Distributed Computing (PODC), Portland, 
OR , 2000,  pp. 219-227 

[9] A. Carzaniga, D.S. Rosenblum, A.L. Wolf, “Design and evaluation of a 
wide-area event notification service.” ACM Trans. Comput. Syst., vol. 
19, no. 3, 2001, pp. 332–383. 

[10] G. Cugola, E. D. Nitto, and A. Fuggetta, “The JEDI Event-Based 
Infrastructure and Its Application to the Development of the OPSS 
WFMS.” In IEEE Trans. Software Eng., vol. 27, no. 9, 2001, pp. 827–
850. 

[11] D. Frey, G. Roman, “Context-aware publish/subscribe in mobile ad hoc 
networks”. In ninth international conference on coordination models and 
langrauges, 2007, pp. 37-55. 

[12] H. Liu, H.A. Jacobsen, “Modeling uncertainties in publish / subscribe”. 
In proceedings of the 20th International Conference on Data 
Engineering, March 30-April 02, 2004, pp.510-521. 

[13] L. Mottola, L. Cugola, G. Picco, “A self-repairing tree topology enabling 
content-based routing in mobile ad hoc networks.” IEEE transaction on 
Mobile Computing,  2008, pp. 946-960. 

[14] M. Petrovic, I. Burcea, H.A.Jacobsen, “S-ToPSS: Semantic Toronto 
publish/subscribe system.” In: Proc. of Conf. on Very Large Data Bases, 
(VLDB) Berlin, Germany, 2003, pp. 1101-1104. 

[15] P. Pietzuch and J. Bacon, “Hermes: A Distributed Event-Based 
Middleware Architecture.” Proceedings of the 22nd International 
Conference on Distributed Computing Systems, 2002, pp. 611 – 618. 

[16] A. Raniwala, T. Chiueh, “Architecture and algorithms for an IEEE 
802.11-based multi-channel wireless mesh network”, 24th Annual Joint 
Conference of the IEEE Computer and Communications Societies. 
Proceedings IEEE, Vol. 3 (22 August 2005), pp. 2223-2234. 

[17] A. Raniwala, K. Gopalan, T. Chiueh, “Centralized channel assignment 
and routing algorithms for multi-channel wireless mesh networks”, 
ACM Mobile Computing and Communications Review, Vol. 8, 2004, 
pp. 50-65. 

[18] W. Terpstra, S. Behnel, L. Fiege, A. Zeidler, “A peer-to-peer approach 
to content-based publish/subscribe”, Proceedings of the 2nd international 
workshop on Distributed event-based systems, 2003,  pp. 1-8. 

[19] P. Trianta llou, A. Economides, “Subscription summaries for scalability 
and effciency in publish/subscribe”. In: Proc. of Workshop on 
Distributed Event-BasedSystems, Vienna, Austria, 2002, pp. 619-624. 

[20] S. Yoo, JH. Son, MH. Kim, “A scalable publish/subscribe system for 
large mobile ad hoc networks” The Journal of Systems & Software, 
Volume 82, Issue 7, July 2009, pp. 1152-1162. 

[21] Y. Zheng, J. Cao, M. Liu, J. Wang, "Efficient event delivery in 
publish/subscribe systems for wireless mesh networks" 8th IEEE 
Wireless Communications and Networking Conference, 2007, pp. 4327-
4332.

 

978-1-4244-5637-6/10/$26.00 ©2010 IEEE

This full text paper was peer reviewed at the direction of IEEE Communications Society subject matter experts for publication in the IEEE Globecom 2010 proceedings.


	Select a link below
	Return to Proceedings
	Return to Main Menu



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /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




