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 Abstract—Research in learning and planning in real-time 
strategy (RTS) games is very interesting in several industries 
such as military industry, robotics, and most importantly game 
industry.  A recent published work on online case-based 
planning in RTS Games does not include the capability of 
online learning from experience, so the knowledge certainty 
remains constant, which leads to inefficient decisions. In this 
paper, an intelligent agent model based on both online case-
based planning (OLCBP) and reinforcement learning (RL) 
techniques is proposed. In addition, the proposed model has 
been evaluated using empirical simulation on Wargus (an 
open-source clone of the well known RTS game Warcraft 2).  
This evaluation shows that the proposed model increases the 
certainty of the case base by learning from experience, and 
hence the process of decision making for selecting more 
efficient, effective and successful plans. 
 
Keywords- Case-based Reasoning; Reinforcement Learning; 
Online Case-based Planning; Real-Time Strategy Games; Sarsa 
(λ) Learning; Eligibility Traces; Intelligent Agent. 
 

I. INTRODUCTION 

 RTS games are computer games in which players 
control a number of units in real-time in order to achieve a 
certain goal; destroying the enemy’s units or controlling his 
territory. RTS games involve city building, resources 
gathering and management, and war simulation. They offer 
challenging opportunities for research in adversarial 
planning under un-certainty, learning and opponent 
modeling and spatial and temporal reasoning, as well as 
featuring hundreds or even thousands of interacting objects, 
imperfect information, and fast-paced micro-actions. RTS 
game AI is also interesting for the military which uses battle 
simulations in training programs.  Nevertheless, they 
constitute well-defined environments to conduct 
experiments and measure performance [1]. 

 OLCBP was presented by Ontañón [2] as a novel 
architecture based on case-based reasoning (CBR) that 
supports strategic on-line domains involving real-time 
planning. It addresses issues of plan acquisition, on-line 
plan execution, interleaved planning and execution and on-
line plan adaptation. The OLCBP cycle (Figure 1) is an 
extension of the CBR cycle with two added processes 
needed to deal with planning and execution of solutions in 
real-time domains [2]. 

 The model proposed in this paper introduces the 
use of a reinforcement learning technique (temporal-
difference learning) to make the agent capable of online 
learning from experience.  

 Temporal Difference (TD) learning is one of the 
three fundamental classes of methods for solving the RL 
problem. TD-Learning is considered as a   combination of 
Monte Carlo ideas and dynamic programming (DP) ideas. 
Like Monte Carlo methods, TD methods can learn directly 
from raw experience without a model of the environment's 
dynamics. Like DP, TD methods bootstrap (update their 
estimates bases in part on other estimates) [3]. 

Sarsa is a TD on-policy method for learning an action-
value function. It is an on-policy algorithm in that it 
approximates the state-action values for the current policy 
then improves the policy gradually based on the 
approximate values for the current policy [3].  Eligibility 
traces are combined with Sarsa. They are considered a 
bridge from TD to Monte Carlo method. From the 
mechanistic view, an eligibility trace is a temporary record 
of the occurrence of an event, such as the visiting of a state 
or the taking of an action. The trace marks the memory 
parameters associated with the event as eligible for 
undergoing learning changes. When a TD error occurs, only 
the eligible states or actions are assigned credit or blame for 
the error [3].  

Sarsa (λ) is the algorithm that combines temporal 
difference learning technique “One-step Sarsa” with 
eligibility traces to learn state-action pair values effectively 
(algorithm shown in Figure 2). It’s incorporated in the 
proposed model to add the capability of learning from 
experience. However, since the Sarsa (λ) algorithm can’t be 
applied directly when used in conjunction with OLCBP, it 
must be customized first. (See section 4) 

 

 
Figure 1: The OLCBP cycle. 

 
The next section gives a brief background about related 

work based on OLCBP and hybrid CBR/RL techniques. 
Section 3 describes the general architecture of the proposed 
intelligent case-based planning agent model. Section 4 



explains how OLCBP and RL using Sarsa (λ) are 
hybridized. Section 5 evaluates the proposed model by 
applying empirical simulation on Wargus game. Finally, 
section 6 concludes the work presented in this paper and 
presents new ideas for future work. 

 

 
Figure 2: The original Sarsa (λ) algorithm. 

 

II. BACKGROUND 

Online case-based planning was implemented in the 
Darmok system [2].  Darmok solves the case acquisition 
problem by observing how human play with the support of 
human annotations. Darmok also, interleaves planning and 
execution on-line in order to achieve efficient on-line 
planning that is reactive to the current situation. It 
introduces the idea of delayed plan adaptation in order to 
insure its validity for the current time if the plan was 
retrieved earlier. Finally, Darmok implements plan 
adaptation techniques that are efficient to be executed on-
line.  

S. Ontañón [4] presented a set of algorithms that can be 
used to -automatically- learn plans from human 
demonstrations and thus an automatic approach for case 
acquisition. During case acquisition, the system starts to 
learn plans by observing game play and strategies between 
two different opponents (i.e. human and computer) and then, 
deduces and forms several cases. The system receives raw 
traces that form the game played by the human. Using Goal 
Matrix Generation, these traces are converted into raw plan. 
Further, a Dependency Graph is constructed for each raw 
plan, which lets the system be aware of the following 
points: - 

 
1) The dependencies between the raw plan steps. 
2) Which plan steps are suitable to be executed in 

parallel? 

Next, a Hierarchal Composition for each raw plan is 
formed in order to shrink raw plan size and substitute group 
of related steps with the goal step. Finally, all the learnt 
plans are retained in the case base. 

Using case-based reasoning in support of reinforcement 
learning or vice versa is not a novel idea. M. Sharma [5] 
presented a multi-layered architecture named CARL (CAse-
based Reinforcement Learner) for achieving transfer 
learning using a hybrid CBR/RL approach and applied it to 
RTS games. CARL uses the RL algorithm, Q-Learning, in 

order to revise the cases. CARL, however; doesn’t support 
many features that are found in Darmok such as case 
acquisition, case adaptation … etc. M. Gunnerud [6] 
presented another CBR/RL system for learning micro-
management in RTS games, however; it doesn’t target high 
level planning. M. Molineaux [7] presented an RL/CBR 
algorithm to learn continuous action models for selecting 
actions in RTS Games.  

Apart from RTS Games, T. Gabel [8] used CBR for 
function approximation. Finally, R. Bianchi [9] improved 
RL using case-based heuristics. 

The work presented in this paper is based on Darmok [2] 
with the addition of the capability of learning from 
experience and evaluating cases using the Sarsa (λ) RL 
algorithm. This evaluation lets the system choose not only 
the most suitable plan for the current game state, but also 
the most efficient one. 

III. INTELLIGENT OLCBP AGENT MODEL 

In this paper, a new AI agent model capable of online 
planning with online learning is introduced. The agent 
model architecture is considered as an evolution of the 
Darmok system [2] by adding the capability of learning 
from experience. As shown in Figure 5, the architecture 
consists of two main phases: an offline learning phase, and 
an online planning and learning phase. 

The offline learning phase –which is not our interest in 
this paper - is based on S. Ontañón’s [4] work and is used to 
populate the cases in case base. 

 
Figure 3: Case representation. 

 
Each case is composed of 8 components (shown in 

Figure 3) 
1. Goal: the goal that is achieved by the case plan. 
2. Situation: where the case can be applied. 
3. Shallow Features: set of sensed features from the 

environment which requires low computation overhead. 
4. Deep Features: set of sensed features from the 

environment which requires high computation overhead. 



5. Certainty Factor: a decimal that indicates the 
certainty of success when applying its case. Negative 
certainty factor means uncertain, while positive means 
certain. Its value constitutes the magnitude of certainty. 

6. Eligibility Trace: a decimal that represents the 
responsibility (eligibility) of the case for reaching the 
current state. 

7. Prior Confidence: a decimal, ranges between zero 
and one, set by an expert, indicating the confidence of 
success when using that case from the expert’s point of 
view. 

8. Behavior: coins the actual plan to be used. 
After the agent learns cases that serve as basic ingredients 
for playing the game [4], it then set to be ready to play 
against different opponents. The phase where the agent 
plays against opponents is called online planning and 
learning phase (i.e. online phase). The planning comes from 
expansion and execution of current plan whereas learning 
comes from the revision of the applied plans. The online 
planning and learning phase consists of expansion, 
execution, retrieval, adaptation, reviser, and current plan 
components. 
 As shown in Figure 3, a behaviour consists of: 
preconditions that must be satisfied before the plan 
execution, alive conditions that must be satisfied while the 
plan is being executed, success conditions that must be 
satisfied after the plan has been executed, and snippet that is 
a set of the plan steps, where each plan step consists of a set 
of parallel actions/goals.  

The Expansion module expands ready open goals in the 
current plan. The Readiness means that all snippets before 
that goal were executed successfully while Opening means 
that this goal has no assigned behaviour. 

The Retrieval module selects the most efficient plan 
using: situation assessment to get most suitable plan, E-
Greedy selection policy to determine whether to explore or 
exploit. Equation 1 in figure 4 shows the 
exploration/exploitation equation. In exploitation, the 
predicted performance of all cases is computed and the best 
case is selected using equation 2 of Figure 4. In exploration, 
a random case is selected. 

The situation assessment module is built through 
capturing most representative shallow features of the 
environment, building Situation-Model that maps set of 
shallow features to situation, building Situation-Case Model 
to classify each case for specific situation, and building 
Situation-Deep Feature Model to provide set of deep 
features that are important for predicted situation. 
 The selected behaviour is passed to the Adaptation 
module to adapt the plan for the current situation. 
Adaptation means removal of unnecessary actions in the 
plan and then adding the satisfied actions. 
 

 
 
 

Figure 4: Retrieval process equations. 
 
Execution module starts to execute plan actions 

whenever their preconditions are satisfied. To execute plans, 
the execution module starts to search for ready snippets, and 
then sends these ready snippets for execution (to the game), 
updates the current status of executing snippets whether 
succeeded or failed and finally, updates status of executing 
actions from each snippet. 

After a complete snippet execution, the reviser module 
starts its mission. The importance of revision originated 
from the fact that interactive and intelligent agents must get 
feedback from the environment to improve their 
performance. The learnt plans were based on an expert’s 
actions which are not necessarily the best actions. The 
reviser adjusts the case performance according to Temporal 
Difference learning with  Sarsa (λ)  Online Policy Learning 
Algorithm. Finally, the adjusted plan is retained in the case 
base using the retainer module. 

 

 
Figure 5: Intelligent OLCBP agent model. 



IV. HYBRID OLCBP/RL ALGORITHM USING SARSA(λ) 

The approach presented in this paper hybridizes Online 
Case-based Planning (OLCBP) and Reinforcement Learning 
(RL) using a proposed new version of Sarsa (λ) algorithm 
(shown in Figure 6). In order to show how Sarsa (λ) 
algorithm has been customized, Table 1 maps the old 
symbols\meanings in the original Sarsa (λ) algorithm 
(shown in Figure 2) to the new symbols\meanings used in 
this work. 

Every time the agent retrieves a case to satisfy a certain 
goal, the agent –in RL terms- is considered to have a new 
state,  and starts the applying the algorithm, which goes 
through the following steps: 

1) It increments the eligibility of the retrieved case 
according to the following equation: 

e (Cr) = e (Cr) + 1 
 Where:  Cr is the retrieved case. 
2) It then updates the certainty factors of all cases in 

its case base according to the following equation: 
Q(C) = Q(C) + α δ e(C) 

 Where α is the learning rate, e(C) is the eligibility 
of the case C and δ is the temporal difference error that 
depends on the following equation: 

δ = R + r + γ Q (Cr) – Q (Cu) 
 Where: 
• R: a global reward whose value depends on the ratio 

between the player’s power and the enemy’s power (the 
global consequence). It ranges between -1 and 1. It is very 
important for the agent to be aware of not only the direct 
consequences of its actions but also the global 
consequences. 

• r: a case-specific reward due to the success or failure 
of the last used case(the direct consequence). It ranges 
between -1 and 1. It is computed based on a heuristic which 
determines how effective the plan was according to the 
following formula : 

 
r(c)  =  -1   ,    if c failed  
             r   ,    -1 <  r < 1 ,  if c succeeded  

           
• γ Q (Cr) – Q (Cu) : The difference in certainty factor 

between the retrieved case Cr (multiplied with the discount 
rate γ) and the last used case Cu. 

  
Notice that, in online case-based planning there could be 
multiple last used cases executed in parallel; in this 
condition the total temporal difference error relative to all 
last used cases should be equal to:  

   δ = R + ∑i
n ri + γ Q (Cr) – Q (Ci) 

Where n: number of last used cases  

3) It retrieves all cases with a similar S (Goal and 
Situation) to the S of the retrieved case Cr and stores the 
result in E.  

4) It updates the eligibility of all cases in E according 
to the following  equation: 

e (C) = γ λ e (C) 

Where: λ is the trace decay parameter, which 
controls the rate of decay of the eligibility trace of 
all cases. As it increases, the cases preserve most of 
their eligibility and thus are affected more with any 
rewards or punishments. 

Notice that only cases with similar goal and 
situation have their eligibility updated, since cases 
with similar goal and situation are considered to 
constitute a pool of states (in RL terms) that need 
to take the responsibility of choosing the current 
case and thus have their eligibilities updated. 

However, the performance of the entire case 
base is updated (mainly the used cases only, as 
unused cases will have an eligibility of zero and 
thus doesn’t change in value), because different 
types of cases affect each other’s performance, for 
example, a case achieving the “Build Army” goal 
will certainly affect the performance of the next 
used case which achieves the “Attack” goal. 

 

     Figure 6: Hybrid OLCBP/RL algorithm for case revision. 

 

Table 1: Mapping between original and new symbols of 
Sarsa (λ) algorithm. 

Symbol Original Meaning New 
Symbol 

New Meaning 

s State S Goal  and 
Situation 

a Action P Plan (Case 
Snippet) 

(s,a) State-action pair (S,P) or 
C 

Case 

Q(s,a) Value of state-
action pair 

Q(S,P) 
or Q(C ) 

Certainty 
Factor of case 

r reward R General 
Reward 

α Learning Rate 
Parameter 

α Learning Rate 
Parameter 

Observe failed or succeeded Case Cu  
Compute R, r  
Retrieve Case Cr via retrieval policy (E-greedy) 
δ = R + r + γ Q (Cr) – Q (Cu) 
e (Cr) = e (Cr) + 1 
For each case C in the case base 
 Q(C) = Q(C) + α δ e(C) 
Retrieve set of cases E with similar goal and situation 
For each case C in E 
 e (C) = γ λ e (C) 



Symbol Original Meaning New 
Symbol 

New Meaning 

δ Temporal-
Difference Error 

δ Temporal-
Difference Error 

e(s,a) Eligibility trace 
for state-action pair 

e(S,P) or 
e(C) 

Eligibility 
trace for case 

γ Discount rate γ Discount Rate 

λ Trace Decay 
Parameter 

λ Trace Decay 
Parameter 

- - r Goal-Specific 
Reward 

 

V.  EXPERIMENTS AND RESULTS 

In order to show the significance of extending online 
case-based planning with online learning using 
reinforcement learning, consider the following simple test 
case, where the case acquisition module (Offline Learning 
from human traces) has just learned the following 4 cases 
(shown in table 2), and initialized their certainty factors with 
a zero value. 

 
Table 2: The experimental cases. 

Case 1: BuildArmy1 
Goal: Build Army 
State: Enemy has a towers 
defense. (identical to Case2) 
Plan: 
 -Train 15 footmen 
 -Train 5 Archers 
Certainty Factor : 0 

Case 2: BuildArmy2
Goal: Build Army 
State: Enemy has a towers 
defense. (identical to Case1) 
Plan: 
 -Train 2 ballista 
 -Train 6 Knights  
Certainty Factor : 0

Case 3 :Attack1 
Goal: Attack 
State: Enemy has a towers 
defense, agent has 15 
footmen and 5 Archers exist  
Plan: 
 -Attack with 15 
footmen and 5 archers on 
towers defense 
Certainty Factor : 0 

Case 4:Attack2
Goal: Attack 
State: Enemy has a towers 
defense, agent has 2 ballista 
and 6 knights exist 
Plan: 
 -Attack with 2 ballista 
and 6 knights on towers 
defense 
Certainty Factor : 0 

 
In order to win, the Agent has to fulfill the 2 goals: 

“Build Army” and “Attack” in order, by choosing one case 
for each goal respectively. 

Notice that, cases BuildArmy1 and BuildArmy2 share 
identical game states, though they contain different plans for 
achieving the same goal “Build Army”. 

On the other hand, cases Attack1 and Attack2 achieve 
the same goal but with different plans, and different game 
states which are the same as the game states achieved after 
executing BuildArmy1 and BuildArmy2 respectively. 
Using BuildArmy1 will definitely force the agent to use 

Attack1 as BuildArmy1 trains the necessary army that will 
be used in Attack1. Similarly, using BuildArmy2 will 
definitely force the agent to use Attack2. 

It’s known in the game of Wargus, that using heavy 
units - such as ballista and knights- to attack a towers 
defense is more effective than using light units such as 
footmen and archers. This means that it is highly preferable 
to use case BuildArmy2 instead of case BuildArmy1, and 
use Attack2 which will definitely cause the agent to destroy 
more of the enemies units and thus approach wining the 
game.  

The experiment constitutes tracing the agent’s 
evaluation for the cases (after achieving goals “Build Army” 
then “Attack” in order) for 40 successive times. The initial 
empirical simulation parameters were set as follows: 
Learning rate is 0.1, discount rate is 0.8, and decay rate is 
0.5. 

The exploration rate parameter of the E-Greedy policy 
used in the retrieval process is set equal to 0.1 which is a 
relatively low number. The reason why it is set low is 
because there exists only 2 cases where one of them is the 
worst case, so increasing the parameter means increasing the 
probability of choosing the worst case which is not 
recommended. 

The values of all the certainty factors and eligibilities of 
the cases were initialized to zero. Table 3 shows the ranges 
of the rewards gained after executing each of the 4 cases. 
Notice that BuildArmy1 and BuildArmy2 are rewarded 
similarly however; the rewards of Attack1 and Attack2 
vary greatly due to the different results of both. 

 
Table 3: Rewards variations gained after executing the 

cases. 

Case/Reward Case-specific reward Global Reward
From To From To

BuildArmy1 0 0.2 0.2 0.3
BuildArmy2 0 0.2 0.2 0.3

Attack1 0 0.2 -0.8 -0.6
Attack2 0.1 0.2 0.4 0.6
 
Figure 7 shows a graph that compares the certainty 

factors of the 2 cases BuildArmy1 and BuildArmy2 along 
with their eligibility traces. E1 means Eligibility of 
BuildArmy1 and E2 means eligibility of BuildArmy2. 
Similarly, Figure 8 compares Attack1 and Attack2. 

As shown in Figure 8, the certainty factor of case 
Attack2 exceeds that of case Attack1 which is perfectly 
natural since case Attack2 causes the environment to 
provide the agent with more rewards as it causes more 
damage to the enemy (transforms the agent to a better game 
state).  On the other hand, the eligibility of Attack1 was 
slightly increased every relatively big time interval (due to 
low exploration rate) when an exploration decision (which 
leads to retrieving Attack1) was made. Since Attack1 and 
Attack2 have different situations, and since there are no 
other cases that have similar goal and situations, their 
eligibility traces are never decayed in this example. 

 



 
Figure 7 – Tracing certainty factors and eligibility values 

of BuildArmy1 and BuildArmy2 during 40 evaluations. 
 

 
Figure 8 – Tracing certainty factors and eligibility values 

of Attack1 and Attack2 during 40 evaluations. 
 
The certainty factors of Attack1 and Attack2 affect 

those of BuildArmy1 and BuildArmy2 dramatically. Using 
eligibility traces has put the proper blame of failure and 
success in Attack1 and Attack2 on BuildArmy1 and 
BuildArmy2 respectively. This caused the certainty factor 
of BuildArmy1 to drop down and that of BuildArmy2 to 
increase dramatically (shown in figure 7).  

Notice that the eligibility of BuildArmy1 is spiky as it 
increases with each exploration then quickly decreases again 
due to being decayed. On the other hand, when the 
eligibility of BuildArmy1 reaches its peak, eligibility of 
BuildArmy2 reaches its lowest value (roughly, point (11, 
0.4) in the graph of figure 7) also due to being decayed (as 
it’s not being used). The eligibilities of BuildArmy1 and 
BuildArmy2 - on the contrary of Attack1 and Attack2 - 
are decayed because they have a similar goal and game state 
so they are the reasons for decaying each other’s eligibility. 

Notice also, that the certainty factor of Attack1 increases 
in a much larger rate than BuildArmy1 (although they are 
always consequent); since the eligibility traces of Attack1 
are never decayed as it happens with BuildArmy1. 

 
In the end, it’s obvious that the agent has successfully 

learned to evaluate each case and - through an indirect way 
– has learned that it’s preferable to use BuildArmy2 instead 
of BuildArmy1 in spite of the fact that both of them achieve 
the same goal successfully. 

This proves that the agent has learnt that building a 
smaller heavy army in that specific situation (the existence 
of a towers defense) is more preferable than building a 
larger light army. Similarly, the agent can evaluate the entire 
case base and learn the right choices. 

V.  CONCLUSION AND FUTURE WORK 

In this paper, online case-based planning was hybridized 
with reinforcement learning in order to introduce an 
intelligent agent capable of planning and learning online 
using temporal difference with eligibility traces: Sarsa (λ) 
algorithm. The empirical evaluation has shown that the 
proposed model –unlike Darmok System [4] - increases the 
certainty of the case base by learning from experience, and 
hence the process of decision making for selecting more 
efficient, effective and successful plans. 

Further, three main points can be considered as a future 
work for the research presented in this paper: - 

• Implementing a prototype based on the proposed 
model.  
• Developing a strategy/case base visualization tool 
capable of visualizing agent’s preferred playing strategy 
according to its learning history. This will help in 
tracking the learning curve of the agent.  
• Finally, designing and developing a multi-agent 
system where agents are able to share their experiences 
together.  

REFERENCES 
[1] M. Buro, “Call for AI research in RTS games”, Proceedings of the 
AAAI-04 Workshop on Challenges in Game AI, 2004. 
[2] S. Ontañón, K. Mishra, N. Sugandh, and A. Ram, “On-line Case-
based Planning”, Computational Intelligence Journal, Volume 26, 
Issue 1, pp. 84-119, 2010. 
[3] R. Sutton, A. Barto, “Reinforcement Learning, An Introduction”, 
MIT press, 2005 
[4] S. Ontañón, K. Mishra, N. Sugandh, and A. Ram, “Learning from 
Demonstration and Case-Based Planning for Real-Time Strategy 
Games”, Soft Computing Applications in Industry (ISBN 1434-9922 
(Print) 1860-0808 (Online)), p. 293-310, 2008. 
[5] M. Sharma, M. Homes, J. Santamaria, A. Irani, C. Isbell, and A. 
Ram, “Transfer learning in Real-Time Strategy Games using hybrid 
CBR/RL”, IJCAI'2007, page to appear. Morgan Kaufmann, 2007. 
[6] M. Gunnerud, ”A CBR/RL system for learning micromanagement 
in Real-Time Strategy Games”, Norwegian University of Science and 
Technology, 2009. 
[7] M. Molineaux, D. Aha, and P. Moore, “Learning Continuous 
Action Models in a Real-Time Strategy Environment”, Proceedings of 
the Florida Artificial Intelligence Research Conference. Coconut 
Grove, Florida: AAAI Press, pp. 257-262, 2008. 
[8] T. Gabel, and M. Riedmiller, ”CBR for State Value Function 
Approximation in Reinforcement Learning”,  ICCBR,  206-221, 2005.  
[9] R. Bianchi, R. Ros, and R. Lopez, ”Improving Reinforcement 
Learning by using Case-Based Heuristics” , ICCBR,  206-221,  2009. 

 



<<
  /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


