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Abstract: The objective of the economic dispatch problem of 
electrical power generation is to schedule the committed 
generating unit’s output so as to meet the required load 
demand while satisfying the system equality and inequality 
constraints. This paper solves the combined economic 
emission dispatch problem by Min-Max and Max-Max price 
penalty factor approaches using Lagrange’s method. The 
price penalty factor for the combined economic emission 
dispatch (CEED) is the ratio of fuel cost to emission value. 
The literature papers reported that most of them use Max-
Max Price penalty factor for the CEED problem. This paper 
analyses Min-Max and Max-Max price penalty factors for 
CEED problem. This problem is solved for a five generator 
system by considering the valve point effect for both fuel 
cost and emission function. The total fuel cost by 
considering valve point effect of the combined economic 
emission dispatch problem is less when using Min-Max 
price penalty factor approach in comparison to Max-Max 
price penalty factor. 
Keywords: Power System Optimization, Combined 
Economic Emission Dispatch, Valve Point Effect,           
Multi Criteria dispatch problem, Price Penalty Factor, and 
Lagrange’s Method. 

 
I. INTRODUCTION 

Energy management has to perform complicated and 
timely restricted system control function to operate a 
large power system reliably and effectively. In electric 
power system operation, the objective is to achieve the 
most economical generation policy that could supply 
the local demands without violating constraints. But the  
thermal power plants play a major role in power 
production and they burn fossil fuels that generate toxic  
gases. This creates pollution for the environment. 
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The cost minimum condition corresponds to minimum 
cost with considerable amount of emission. Similarly 
the emission minimum condition produces minimum 
emission with higher deviation from the minimum cost. 
These two conditions cannot be implemented 
simultaneously. Hence, the feasible optimum 
corresponds to a small deviation in cost with an 
allowable tolerance in emission taking into account 
emission constraints. This has been termed as emission 
constrained economic dispatch [10-12].  It is 
compulsory for the electric utilities to reduce the 
pollution level by reducing production of sulphur 
dioxide, nitrogen oxide and carbon dioxide gases. 
Modern thermal power plants consist of generating 
units having multiple valve steam turbines. The effects 
of valve point loading is modeled as recurring rectified 
sinusoidal function and added to the quadratic fuel cost 
function in order to obtain an accurate and practical 
economic dispatch solution. The multi-criteria dispatch 
problem with valve point effect is considered in 
[5],[8],[9],[13], and [14]. 
The paper solves a multi-criteria power dispatch 
problem using Lagrange’s method by simultaneously 
minimizing the operational costs and pollutant 
emissions with valve point effect.   
The optimization problem is formulated as a                
bi-objective combined economic emission dispatch 
problem by introducing the penalty factor hi [4]. The 
price penalty factor hi is the ratio between maximum 
fuel cost and maximum emission of corresponding 
generator [12] and it is expressed as 
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The above definition gives an appropriate value of price 
penalty factor for the corresponding load demand. The 
literature review of the papers proposing solutions of 
the CEED problem shows that various price penalty 
factors are used. Most of the papers [4-11] used the 
Max-Max price penalty factor to solve the CEED 
problem.  
The sequential approach with matrix framework 
method is used in [16] for multi-criteria power dispatch 
problem using Max-Max price penalty factor. The Max-
Max price penalty factor converts the multi-objective 
optimization problem into a single objective 
optimization problem. For the case of quadratic type 
cost functions the maximum price penalty factor of 
each generator is the ratio between the fuel cost and 
emission at its maximum power output as [16] 
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Where  
, ,i i ia b c  are the cost coefficients 
, ,i i id e f are the emission coefficients 

, maxiP  is the maximum real power output of the 
generating unit i 
In [2] the CEED problem is solved using Particle 
Swarm Optimization (PSO) method for the following 
cost function 
min f =ωF1+(1-ω)F2    
Where 
ω is the weighing co-efficient in the range 0 and 1.  
 F1 is the cost function, 
 F2 is the emission function   
when ω=1, only the economic objective is accounted 
for and when ω=0, only the emission objective is 
considered. The value of ω indicates the relative 
significance between the two objectives. By varying the 
value of ω the tradeoff between the fuel cost and the 
emission cost can be determined over the range of 
values of ω. The Max-Max penalty factor introduced in 
most of the existing papers allows two criterion 
optimization problems to be solved as a problem with a 
single criterion. This penalty factor multiplies the 
emission criterion by a ratio of the maximum allowed 
values of the both criteria. This means that the emission 
criterion participates with bigger weight in the CEED 
criterion. The Min-Max penalty factor will introduce 
the emission criterion in the CEED criterion with 
smaller weight as used in [6]. This means that bigger 
attention will be paid to the energy cost minimization. 
Investigation is needed to be done to analyze in which 
case the CEED optimal cost will be smaller. This paper 
solves the CEED problem using Min-Max and Max-
Max price penalty factors to evaluate the best 
optimization solution. 

The paper has seven parts. Economic dispatch problem 
and multicriterial dispatch problems are formulated in 
parts II and III respectively. The proposed Min-Max 
price penalty factor is described in part IV. The 
Lagrange’s method developed to solve the multicriterial 
dispatch problem is described in part V. The 
simulations results for a generating system with five  
generators are given in part VI. Part VII gives 
discussion of the result and conclusion. 
 

II. ECONOMIC DISPATCH PROBLEM 

 The objective of economic dispatch is to 
simultaneously minimize the generation cost rate and to 
meet the load demand of a power system over some 
appropriate period while satisfying various operating 
constraints. The objective function of an economic 
dispatch problem can be formulated as, 
Minimize  
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              (1) 
Where  
FCVP - Total Fuel Cost with valve point effect 
Fi(Pi) -  Fuel cost of the ith generator 
Pi -  Real power generation of unit i 
ai , bi, ci  -  Cost coefficients of generating for unit i 
wi, xi - Valve point effect cost coefficients for unit i  
n - Number of generating units 
Under the constraints 
1) Power balance constraint 
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where 
PG -  Total power generation of the system 
PD -  Total demand of the system 
PL -  Total transmission loss of the system 
 
2) Generator operational constraints 

,min ,max , 1,i i iP P P i n≤ ≤ =
 
         [MW]              (3) 

Where 
Pi, min - Minimum value of real power allowed at 
                 generator i 
Pi, max - Maximum value of real power allowed at  
                 generator i 
It is assumed that the losses in power lines are 
negligible.  

III. MULTI-CRITERIA DISPATCH PROBLEM 

The various pollutants like sulphur dioxide, nitrogen 
oxide and carbon dioxide are the major pollutants from 
the thermal power plants. The problem is formulated by 
including the reduction of these emissions as an 
objective given by the following equation 
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(4) 
Where 
ETVP  -  Total emission with valve point effect 
di ,ei, fi -  Emission coefficients of generating unit i 
 
yi,zi - Valve point effect emission coefficients for    

    unit i 
The criterion (4) can be added to be considered together 
with the economic dispatch problem (1) – (3). Then a 
multi-criteria dispatch problem can be formulated. 

A multi-objective optimization is converted into a 
single objective optimization problem by introducing 
price penalty factor hi as follows, 
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             (5)             

Where  
FTVP       - CEED’s fuel cost with valve point effect 
hi      - Price penalty factor 

IV. FORMULATION OF THE MIN-MAX AND          
MAX-MAX PRICE PENALTY FACTOR FOR CEED 

PROBLEM  

This paper uses the Min-Max and Max-Max price 
penalty factor approaches for CEED dispatch problem. 
The ratio between the minimum fuel cost and maximum 
emission of the corresponding generators is proposed as 
a new penalty factor. It is called Min-Max price penalty 
factor and is described as: 
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The Max-Max price penalty factor is described as the 
ratio between the maximum fuel cost and maximum 
emission of the corresponding generator units. It is 
called Max-Max price penalty factor and is described 
as: 
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V. LAGRANGE’S METHOD FOR COMBINED 
ECONOMIC EMISSION DISPATCH PROBLEM 

Method of Lagrange’s solution for the CEED problem 
equation (5), subject to the constraints (2), (3) with 
penalty factors (6) or (7) is developed. The function of 
Lagrange by introduction of Lagrange’s multiplier λ is 
formed: 
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                                                                                    (9)                              
The optimization problem (5), subject to the constraints 
(2), (3), and penalty factors (6) or (7) is transferred to 
the problem for minimization of L according to 

, 1, ,iP i n= under the constraints (3). 
Necessary conditions for optimality for solution of the 
problem (8) , are: 

According to , 0, 1,i
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                                            (11) 

Derivation of the condition (10) 
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Pi can be expressed from equation (13) in the following 
way: 

( )( )
( )
( )

,mincos

exp

2

i i i i i

i i i i i i i i
i

i i i

w x x P P

y z h z P b h e
P

a d h

λ⎛ ⎞− − − −⎜ ⎟
⎜ ⎟⎜ ⎟− − −⎝ ⎠=

+
                        (14)                    

If the value of the Lagrange’s multiplier λ is known and 
some initial guess for the values of the active power Pi 
produced by the generator is available, the equation 
(14) can be solved to determine an updated value of the 
active power Pi,  
The value of λ is unknown and has to be found from the 

necessary condition for optimality 0L
λ

∂ =
∂

.  

This condition is found from (9) to be: 

1
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∑                           (15)  

Equation (15) is not a function of λ, but represents the 
gradient of L according to λ. At the optimal solution 
this gradient has to be equal to zero. As analytical 
solution is not possible the gradient procedure for 
calculation of λ has to be developed as follows 

( 1) ( ) , 0k k kλ λ α λ λ+ = + Δ ≠                           (16) 
Where  
k  is the iteration number and , 0 :k m= , 
m  is the given maximum number of iterations. 

( )kλΔ is determined by the equation (15) and α  is the 
step of the gradient procedure. The calculations start 
from some given initial value of the Lagrange’s 
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variable (0) .λ When during the iterations 0λΔ = , the 
optimal solution for the Lagrange’s variable is obtained. 
It will determine the optimal solution for the power that 
has to be produced by the generators. 
The obtained solutions for niPi ,1, =  have to belong to 
the constraint domain (3). That is why for every step of 
the gradient procedure, the obtained solution is fit to the 
constraint domain following the procedure 
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                     (17) 

The condition for end of the iteration is ( )kλ εΔ ≤   (18) 
Where 0〉ε  is a small number. 
The algorithm of the method is: 
1) Initial value of the Lagrange’s multiplier is 

guessed: (0)λ , and the value of the condition for 
optimality ε  is given. 

2) Initial value of the active power 0 , 1,iP i n= is 
guessed. 

3) Equation (14) is solved and (1)P is determined. 
4) The obtained vector P is fit to the constraints (17). 
5) (0)λΔ is calculated using equation (15) where (0)P is 

substituted.  
6) The condition (17) is checked. If it is fulfilled the 

calculations stop, if not, improved value of 
(1)λ λ→ is calculated using equation (16) 

7) Calculations of the improved values of (2)
i iP P→ is 

done as using equations (14). Iterations continue 
until condition (18) is satisfied and so on…. 

8) The optimal solution is used to calculate the total 
cost, using equation (5). 
 

VI. SIMULATION RESULTS 

The five generating unit system is considered in this 
paper to solve the CEED problem using Min-Max and 
Max-Max price penalty factors. The five different 
power demand values are considered. 
PD= [200; 250; 300; 350; 400]  [MW].  
The CEED problem is simulated in MATLAB 2009b 
version of 3GB RAM. The data for the five generating 
units is shown in Table 1. The real power limits of the 
generators, fuel cost coefficients, emission coefficients 
and valve point effect coefficients are given in the 
Table 1.  
The Solution of the Multi-criteria dispatch problem 
using Min-Max price penalty factor is shown in Table 2 
and Max-Max price penalty factor is shown in Table 3. 
The tables include the power demand [MW], lambda 

value, Fuel cost in [$/hr], Emission in [kg/hr], CEED 
fuel cost in [$/hr], fuel cost with valve point effect in 
[$/hr], emission with valve point effect in [kg/hr], and 
CEED fuel cost with valve point effect in [$/hr] for the 
five different power demands from 200 to 400 [MW]. 
The CEED problem uses the Min-Max and Max-Max 
price penalty factor hi given by the equation (6) or (7) 
in order to evaluate the optimal solution using 
Lagrange’s method. The initial lambda (λ0) value is 
assumed as 8. The different lambda optimal values are 
computed for the corresponding load demand.  
The flow chart of the Lagrange’s algorithm for Multi-
Criteria Dispatch Problem is given in Figure 1. 
 

Figure 1: Flow diagram of Multi-Criteria Dispatch 
Problem with valve point effect using Lagrange’s 

method 
Figure 2 shows the variation of CEED fuel cost with 
valve point effect for the Multi-criteria dispatch 
problem using Min-Max and Max-Max price penalty 
factors. The upper points show the CEED fuel cost 
values with valve point effect in [$/hr] when using      
Max-Max price penalty factor. The bottom points show 
the fuel cost values with valve point effect in [$/hr] 
when using Min-Max price penalty factor. 



5 
 

Table 1 Multi-criteria power system dispatch problem data for five generator system 

Generator 
Numbers 

Generator 
limits[MW] 

Fuel cost coefficients with valve point 
effect Emission coefficients with valve point effect 

Pmin Pmax  a b c w x d e f y z 

1 10 75 25 2.0 0.0080 100 0.042 80 -0.805 0.0180 0.6550 0.02846 

2 20 125 60 1.8 0.0030 140 0.040 50 -0.555 0.0150 0.5773 0.02446 

3 30 175 100 2.1 0.0012 160 0.038 60 -1.355 0.0105 0.4968 0.02270 

4 40 250 120 2.0 0.0010 180 0.037 45 -0.600 0.0080 0.4860 0.01948 

5 50 300 40 1.8 0.0015 200 0.035 30 -0.555 0.0120 0.5035 0.02075 

 

Table 2 Multi-criteria power system dispatch problem solution using Min-Max price penalty factor 

Power 
demand 
[MW] 

Lambda P1 P2 P3 P4 P5 FCVP ETVP FTVP Computation 
time 

200 42.55 39.13 36.32 43.53 40.00 50.00 529342.33 406934.63 543259.49 3.20 

250 55.33 52.45 51.92 48.68 46.93 50.00 832799.18 671089.80 854695.47 3.54 

300 65.39 61.10 62.81 61.03 58.22 56.80 1239748.92 968739.64 1272452.03 3.41 

350 74.87 69.51 70.63 72.55 69.94 67.34 1716417.40 1307904.17 1761812.97 3.26 

400 84.67 74.61 78.92 80.55 82.66 83.24 2249640.85 1690782.82 2309050.36 3.32 

 

Table 3 Multi-criteria power system dispatch problem solution using Max-Max price penalty factor 

Power 
demand 
[MW] 

Lambda P1 P2 P3 P4 P5 FCVP ETVP FTVP Computation 
time 

200 41.57 38.25 35.94 35.80 40.00 50.00 534878.98 405432.08 1069099.53 3.52 

250 54.12 51.63 51.21 49.85 47.30 50.00 841917.47 669022.40 1682947.10 3.77 

300 64.20 60.29 62.38 62.32 58.67 56.31 1253988.40 968360.42 2506900.42 3.45 

350 73.79 68.76 70.27 73.46 70.56 66.93 1732214.80 1307253.24 3463235.17 3.25 

400 88.65 77.88 78.61 81.52 83.09 78.88 2265987.10 1690162.67 4530767.37 3.25 
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It concludes that the Min-Max price penalty factor has 
less CEED fuel cost value with valve point effect when 
compared to Max-Max price penalty factor approach 
for the multi-criteria power system dispatch problem 
for all values of the given power demand. 
Figure 3 shows the variation of computation time in 
[Seconds] for the multi-criteria dispatch problem using 
Min-Max and Max-Max price penalty factors for the 
five different power demands. 
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Figure 2 Comparison of CEED fuel cost with valve 
point effect using Min-Max and Max-Max price 

penalty factors 
In Figure 3, x-axis shows the power demand ranges 
form 200–400 [MW] and y-axis shows the computation 
time in [Seconds].   
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Figure 3 Comparison of computation time using   
Min-Max and Max-Max price penalty factors 

The upper points in Figure 3 show the computation 
time in [Seconds] when using Max-Max price penalty 
factors for the given smaller power demands. It 

concludes that the Max-Max price penalty factor leads 
to higher computation time when compared to Min-
Max price penalty factor approach for the multi-criteria 
power system dispatch problem in the cases for smaller 
power demands. The values of computation time are 
lower when using Max-Max price penalty factor for the 
highest power demand. 
Table 4 shows the comparison of the simulation results 
of multi-criteria dispatch problem using Min-Max and 
Max- Max price penalty factor approaches. The 
comparison is done for the minimum power demand   
PD = 200 [MW] because the biggest differences in the 
values of the criteria appeared for the minimum power 
demand. The values of the criteria for the case of Min-
Max penalty factor are taken for basis and the 
difference for the Max-Max penalty factor is given in 
percentage in Table 4. 

Table 4. Comparison of simulation results using  
Min-Max and Max-Max price penalty factors 

Criterion Min-Max price 
penalty factor 

Max-Max price 
penalty factor 

Fuel cost with valve 
point effect FCVP 

[$/hr] 
100 % 101.04 % 

Emission value with 
valve point effect 

ETVP [kg/hr] 
100 % 99.63 % 

CEED fuel cost with 
valve point effect 

FTVP [$/hr] 
100 % 196.79 % 

Computation time 
[Seconds] 100 % 110 % 

VII. CONCLUSION 

New Min-Max price penalty factor is proposed for 
solution of the multi-criteria power system dispatch 
optimization problem in the paper. The Lagrange’s 
method and algorithm for solution of five generating 
unit test system of Multi-criteria dispatch problem 
using      Min-Max and Max-Max price penalty factors 
is developed. The simulated results show that Min-Max 
price penalty factor provides better optimization 
solution for the Multi-criteria dispatch problem in 
comparison with Max-Max price penalty factor. The 
simulation results show that Min-Max price penalty 
factor yields a minimum overall cost for multi-criteria 
power system dispatch problem. It can be concluded 
that the following results: 
i. The minimum fuel cost with valve point effect 

for the Multi-criteria dispatch problem can be 
provided when using Min-Max Price penalty 
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factor in comparison to Max-Max price penalty 
factor.  

ii. The emission values with valve point effect  are 
less in Max-Max price penalty factor when 
compared to Min-Max price penalty factor, but 
the difference is very small 0.37%. 

iii.  The CEED fuel cost values with valve point 
effect are less with Min-Max price penalty factor 
in comparison to the solution using Max-Max 
price penalty factor.  

iv. It concludes that the Min-Max price penalty 
factor by considering the valve point effect 
attains the minimum CEED fuel cost value as 
received when using Lagrange’s method. 

ACKNOWLEDGEMENT 

The authors gratefully acknowledge the authorities of 
Cape Peninsula University of Technology, South Africa 
for the facilities offered to carry out this work. The 
research work is funded by the National research 
foundation (NRF) grant UID62364 “Substation 
Automation and Energy Management Systems”. 

REFERENCES 
[1] C. Palanichamy and N. S. Babu, “Analytical Solution for 

Combined Economic and Emissions Dispatch,” Electric Power 
Systems Research, Vol. 78, No. 7, 2008, pp. 1129- 1137.  

[2]  D.N. Jeyakumar , T. Jayabarathi , T. Raghunathan “Particle 
swarm optimization for various types of economic dispatch 
problems”, Electrical Power and Energy Systems, 28 ,2006, pp 
36–42. 

[3] Hadi Saadat, “ Power System Analysis”, McGraw-Hill 
International Edition,1999. 

[4] J. Nanda, L. Hari, and M.L.Kothari ,“Economic Emission Load 
Dispatch with Line Flow Constraints using a Classical 
Technique”, IEE Proc. of Gen. Trans. and Distribution, 1994, 
141, (1), pp. 1-10. 

[5] J.S.Alsumait, M.Qasem, J.K. Sykulski and A.K.Al-Othman, 
“An Improved pattern search based algorithm to solve the 
dynamic economic dispatch problem with valve-point effect”, 
Energy Conversion and Management, 2010, 2062-2067. 

[6] K.Senthil and R.Tzoneva, “Comparative Analyses of Min-Max 
and Max-Max Price Penalty Factor  Approaches for Multi 
Criteria Power System Dispatch Problem Using Lagrange’s 
Method”, International Conference on  recent advancements in 
Electrical, Electronics and Control Engineering, Sivakasi, Dec 
2011.    

[7] K. Srikrishna and C. Palanichamy, “Economic Thermal Power 
Dispatch with Emission Constraint”, Journal of Institution of 
Engineers (India), Vol. 72, 1991, pp. 11-18.  

[8] M.Basu, “Dynamic economic emission dispatch using 
nondominated sorting genetic algorithm-II”, Electrical power 
and Energy Systems, 2008, 140-149. 

[9] M.T.Tsai, and C.W.Yen, “Interactive Compromise approach 
with particle swarm optimization for Environmental/Economic 
power Dispatch”, World Academy of Sceience, Engineering and 
Technology,2009,230-235. 

[10] P.S. Kulkarni, A.G. Kothari, and D.P.Kothari, “Combined 
Economic and Emission Dispatch using Improved Back 
Propagation Neural Network”, Int. Jour. Of Electrical Machines 
and Power Systems, 2000, 28, pp. 31-44. 

[11] R. Balamurugan and S. Subramanian, “A Simplified Re-cursive 
Approach to Combined Economic Emission Dis-patch,” Electric 
Power Components and Systems, Vol. 36, No. 1, 2008, pp. 17-
27.  

[12] R. M. S. Danaraj and F. Gajendran, “Quadratic Program-ming 
Solution to Emission and Economic Dispatch Prob-lems,” 
Journal of Institution of Engineers (India), Vol. 86, 2005, pp. 
129-132.  

[13] S.Hemamalini and S.P.Simon, “Dynamic Economic dispatch 
with valve-point effect using Maclaurin series based Lagrangian 
Method”, International Journal of Computer Applications, 2010, 
Volume 1, No.17, 60-67. 

[14] S.Hemamalini and S.P.Simon, “Economic load dispatch with 
valve point effect using Artificial Bee Colony Algorithm” , 
XXXII National systems conference, 17-19 December 2008, 
525-530. 

[15] S. Prabhakar karthikeyan, K.Palanisamy, C.Rani, I. Jacob 
Raglen, D. P. Kothari, “ security constrained unit commitment 
problem with operational Power flow and environmental 
constraints”, WSEAS transactions on power  systems,vol4, 
Issuse 4,Feb2009,pp. 53-56. 

[16] S. Subramanian, and S. Ganesan, “Sequential Approach with 
Matrix Framework for Various Types of Economic Thermal 
Power Dispatch Problems”, Energy and Power Engineering, 
2010, 2, 111-121. 

  
BIOGRAPHY 

Krishnamurthy Senthil received the Master of 
Engineering in Power Systems from the 
Faculty of Engineering & Technology, 
Annamalai University, and Chidambaram, 
India in 2008. Currently, he is pursing 
Doctorate Technology in the Electrical 
Engineering Department, Cape Peninsula 
university of Technology, South Africa. His 

areas of research include Power System Optimization, Economic 
Dispatch, Particle Swarm Optimization, Clusters of Computers and 
Real Time Digital Simulator. He is a graduate student member of 
Institution of Electrical and Electronics Engineers (IEEE), Member of 
Institution of Engineers India (IEI), Member of Indian Society for 
Technical Education (MISTE), Institution of Engineers Tanzania 
(IET) and Kenyan Society of Electrical and Electronics Engineers 
(KSEEE). 

Professor Raynitchka Tzoneva has MSc and 
PhD in Electrical Engineering (control 
specialization) from the Technical University of 
Sofia (TUS), Bulgaria. She has been a lecturer 
at the TUS and an Associated Professor at the 
Bulgarian Academy of Sciences, Institute of 
Information Technologies between 1982 and 
1997. Since 1998 she has been working as a 

Professor at the Department of Electrical Engineering, Cape 
Peninsula University of Technology, Cape Town. 
 R. Tzoneva is a leader of the Niche area Real Time Distributed 
Systems (RTDS) and of the Centre for Substation Automation and 
Energy management Systems supported by the South African 
Research Foundation (NRF). R. Tzoneva is a member of the Institute 
of Electrical and Electronic Engineers (IEEE). Her research interest is 
in the fields of optimal and robust control design and optimization of 
linear and nonlinear systems, energy management systems, real-time 
digital simulations, and parallel computation.  



<<
  /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 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /Cmb10
    /CMBSY10
    /Cmbsy10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /Cmbx10
    /CMBX12
    /Cmbx12
    /CMBX5
    /Cmbx5
    /CMBX6
    /Cmbx6
    /CMBX7
    /Cmbx7
    /CMBX8
    /Cmbx8
    /CMBX9
    /Cmbx9
    /CMBXSL10
    /Cmbxsl10
    /CMBXTI10
    /Cmbxti10
    /CMCSC10
    /Cmcsc10
    /CMCSC8
    /Cmcsc8
    /CMCSC9
    /Cmcsc9
    /CMDUNH10
    /Cmdunh10
    /CMEX10
    /Cmex10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /Cmff10
    /CMFI10
    /Cmfi10
    /CMFIB8
    /Cmfib8
    /CMINCH
    /Cminch
    /CMITT10
    /Cmitt10
    /CMMI10
    /Cmmi10
    /CMMI12
    /Cmmi12
    /CMMI5
    /Cmmi5
    /CMMI6
    /Cmmi6
    /CMMI7
    /Cmmi7
    /CMMI8
    /Cmmi8
    /CMMI9
    /Cmmi9
    /CMMIB10
    /Cmmib10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /Cmr10
    /CMR12
    /Cmr12
    /CMR17
    /Cmr17
    /CMR5
    /Cmr5
    /CMR6
    /Cmr6
    /CMR7
    /Cmr7
    /CMR8
    /Cmr8
    /CMR9
    /Cmr9
    /CMSL10
    /Cmsl10
    /CMSL12
    /Cmsl12
    /CMSL8
    /Cmsl8
    /CMSL9
    /Cmsl9
    /CMSLTT10
    /Cmsltt10
    /CMSS10
    /Cmss10
    /CMSS12
    /Cmss12
    /CMSS17
    /Cmss17
    /CMSS8
    /Cmss8
    /CMSS9
    /Cmss9
    /CMSSBX10
    /Cmssbx10
    /CMSSDC10
    /Cmssdc10
    /CMSSI10
    /Cmssi10
    /CMSSI12
    /Cmssi12
    /CMSSI17
    /Cmssi17
    /CMSSI8
    /Cmssi8
    /CMSSI9
    /Cmssi9
    /CMSSQ8
    /Cmssq8
    /CMSSQI8
    /Cmssqi8
    /CMSY10
    /Cmsy10
    /CMSY5
    /Cmsy5
    /CMSY6
    /Cmsy6
    /CMSY7
    /Cmsy7
    /CMSY8
    /Cmsy8
    /CMSY9
    /Cmsy9
    /CMTCSC10
    /Cmtcsc10
    /CMTEX10
    /Cmtex10
    /CMTEX8
    /Cmtex8
    /CMTEX9
    /Cmtex9
    /CMTI10
    /Cmti10
    /CMTI12
    /Cmti12
    /CMTI7
    /Cmti7
    /CMTI8
    /Cmti8
    /CMTI9
    /Cmti9
    /CMTT10
    /Cmtt10
    /CMTT12
    /Cmtt12
    /CMTT8
    /Cmtt8
    /CMTT9
    /Cmtt9
    /CMU10
    /Cmu10
    /CMVTT10
    /Cmvtt10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

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


