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Abstract— The Economic Dispatch (ED) is one of the main
concerns for the operation of power systems. Several methods
have been applied to solve such problem. Unfortunately, the
conventional methods are not suitable to deal with this
optimization issue because of the practical operating constraints
of generators. This paper present an improved Particle Swarm
Optimization (PSO) method based on a variation of acceleration
coefficients according to iteration number and adaptively with
cognitive and social best positions of the swarm.

The new approach is founded on Adaptive Acceleration
Coefficients (AAC) based PSO and tested on two power systems
contain 6 and 15 generating units. The algorithm is compared
with other heuristic optimization techniques as demonstrating
improved performance and effectiveness over them.

Keywords— Adaptive Acceleration Coefficients; Economic
Dispatch; Generator Constraints; Particle Swarm Optimization;
Prohibited Zone; Ramp Rate Limit.

I. INTRODUCTION

The main objective of the ED of generation in power

systems is to determine the output of each generating unit
based on the committed generation mix for the next dispatch
interval such that the total generation cost is minimized, while
continuously respecting system constraints.
The ED is considered as the most important optimization
problem for both the generating companies competing in a free
electricity market and the Systems Operator (SO) in charge
with a fair handling of transactions between electricity
suppliers and their customers [1].

Previous efforts to solve the ED are devoted to classical
optimization techniques as deterministic methods based on
Lagrange multipliers [2], Gradient method [3], linear
programming [4] and quadratic programming [5]. These
algorithms require monotonically increasing incremental cost
curves, in other words, the existence of the first and second
order derivatives of the cost functions. Thus, the problem is
resumed to optimizing a convex function over a convex set
which is guaranteed to have a unique minimum.

Unfortunately, this assumption may render these algorithms
infeasible because of the nonlinear characteristics of input —
output of generators in practical systems with the inclusion of
prohibited zones and ramp rate limit constraints. Several
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studies to overcome the problems, cited above are based on
modern heuristic optimization techniques such as Genetic
Algorithm (GA) [6], Particle Swarm Optimization (PSO) [7],
Differential Evolution (DE) [8], Ant Colony Optimization
(ACO) [9] and artificial neural networks [10] have been
applied by many researchers due to ability of these techniques
to find an almost global optimal solution for ED problem with
practical operating constraints.

Particle Swarm Optimization (PSO) is one of the most
powerful stochastic optimization techniques developed by
Eberhart and Kennedy in 1995 [11]. It has recently attracted
more attention due to its rapid convergence and algorithmic
accuracy compared to other optimization methods. PSO is
inspired by social behavior of bird flocking or fish schooling
and shares many similarities with evolutionary computation
techniques such as GA [12].

In references [13] and [14], Zwe-Lee Gaing and Jong-Bae
Park have implanted PSO to solving ED problem considering
practical constraints where classical optimization algorithms
are not able to deal with such issues. However PSO as other
stochastic optimization techniques fails to locate a global
solution for large systems and complex situation with
multiminima functions, it fails also to exploit the promising
research space to get good quality solution. Several improved
Algorithms of PSO have been developed in recent years by
many researchers to find the best approximate solution of
global minimum for ED problems. Among recent algorithms,
Adaptive PSO (APSO) [15] presents a novel heuristic
optimization approach to constrained ED problems using the
adaptive variable population based PSO technique. Chaotic and
Gaussian approaches (PSO-CG) with Gaussian probability
distribution and chaotic sequences to generate random numbers
into the velocity update equation are presented in [16].

In this paper, a new approach is proposed; rely on the
variation of acceleration factors in the velocity equation with
adaptive manner and best management of exploration and
exploitation in space search. This method is called Adaptive
Acceleration Factors (AAC) based PSO and applied on ED
considering practical generator constraints. Results are
obtained and compared to previous works in respect to the
same models of studies.

This paper is organized as follows: Section II formulates
the ED problem with practical operating constraints. Section III
is addressed to conventional PSO as introduction to the
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proposed approach. Section IV is devoted to our approach
AAC descriptions, with its application in section V on two test
systems by releasing interpretations about simulation results.
Lastly, the conclusion is given.

II.  FORMULATION OF ECONOMIC DISPATCH PROBLEM
WITH GENERATOR CONSTRAINTS

The objective of the ED problem is to minimize the total
fuel cost at thermal power plants subjected to the operating
constraints of a power system. Therefore, it can be formulated
mathematically with an objective function and two constraints
(equality and inequality) considering practical generator
constraints.

A. Objective Function

The objective function corresponding to the production cost
can be approximated as a quadratic function of the active
power outputs from the generating units.

Ne
min F! =§l(ai +b,Py +¢,P2) (S/h) (1)

F %" : Total fuel cost function.

P,: Active power output of unit 7.

a;, b; and c; : cost coefficients of generator 7.
N,: number of generating units.

B. Equality Constraints

In the power balance criterion, the equality constraint
should be satisfied as:

Z —P, =0 2

The total generated real power should be the same with the
total load demand plus transmission losses of the system.

Pp is the system’s total demand (in MW); P, represents the
total line losses (in MW) and can be calculated using power
flows coefficients B, by the following formula:

Ng Ng Ng
P = Z ZPg,BUPy + ZB()Isz +B,, 3)
i=lj=1 i=l

C. Inequality Constraints

Inequality constraints for each generator must be also
satisfied. Generation power of each generator should be laid
between maximum and minimum limits.

P <Py, < PR 4)

Under practical circumstances, ramp rate limits restrict the
operating range of all the on-line units for adjusting the
generator operation between two operating periods [17].

max(Py; min po _

,P%~DR;)<

P, <min(P,™, Py +UR;)  (5)

Generating units may have certain restricted operation zone
due to limitations of machine components or instability

978-1-4673-5549-0/13/$31.00 ©2013 IEEE

CoDIT'13

concerns. The allowable operation zones can be defined as
[17]:

P <P, <P

P, e P,lkl_P

gi —Pflk

u max
Pngl —Pgi SIjgi

min ma.

where: Pgi and Pgi "™ are the minimum and maximum
outputs of the i generation unit respectively.

DRi and URi are the down and up ramp rate limits
respectively. Pgi’ is the output power of previous time period.

Pgi ,‘:,/ ! is the upper / lower bounds of the m™ prohibited zone
of unit i, npz is the number of prohibited zones of unit i.

D. Evaluation Function

Evaluation function is an important issue to define the
ability measure of each solution, it is called fitness function. In
order to speed up the convergence of iteration procedure, the
evaluation value is normalized into the range between 0 and 1.
Specifically, the evaluation function is adopted in [13] and as
bellow:

1
fitness = ——— (7
Fy + P,

where:

Ng
(X F; (Pgi)~ F min)

=1+ abs =L , (8)
(F max— F min)

_1+(2sz -P,)? ©)

i=1

Here, F, is the normalized total fuel cost function. Fmax and
Fmin are the total fuel cost of generating units at their
maximum and minimum limits respectively, calculated at the
initial population. P, is the power balance constraint, added to
the total fuel cost as penalty function.

III. CONVENTIONAL PARTICLE SWARM OPTIMIZATION

The PSO can be best understood through an analogy of a
swarm of birds in a field. Without any prior knowledge of the
field, the birds move in random locations with random
velocities looking for foods.

In conventional PSO, particles change their positions
(states) with time. Let 'X' and 'V' denote a particle coordinates
(position) and its corresponding flight speed (velocity) in a
search space respectively. The posmon vector Xi and the
velocity vector Vi of the i™ particle in the n-dimensional
search space can be represented as X; = (xx;, X9 ..., X}, ) @nd

V=i Vigserenne v,, ) respectively.
The best previous position of the i particle is recorded and
represented as Phest = (x 2", x 2% ..., x/"*") . The index of

> Hl

the best particle among all the particles in the group is

Gbest Gbest Gbest
Qe xy7 e x, ) . The

represented by the Gbest =
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modified velocity and position of each particle can be
calculated as per following formulas [7]:

Vi = ar®  +enx(Pbest” - X 1)
Previous Velocity Cognitive Component
(10)
+ o1y X (Ghest ) — X 1)
Social Component
Xi(z+1) _ Xi(z) n Vi(z+1) (11)

where o, ¢;, ¢, >0,

o : is the inertia weight factor.

¢; and ¢, : are the acceleration coefficients.

rpand r, : are two random numbers within the range [0,1].

Vim , X l-(t) : are the velocity and the current position of particle

i in the search space at iteration ¢, respectively.

In general, the inertia weight « provides a balance between
global and local explorations (control the influence of the
previous history of the velocities on the current one). It is set
according to the following equation:

_ (wmax — Wyin )
t

max

D= Wpax

xt (12)

®pmin, ®mayx © 10itial and final inertia factor weights.

¢, : maximum iteration number.

t: current iteration number.

The constants ¢; and ¢, pulls each particle toward Pbest
positions (cognitive component of velocity) and Gbest
positions (social component of velocity).

The position is updated with respect to (11).

IV. ADAPTIVE ACCELERATION COEFFICIENTS CONCEPT

The time-varying inertia weight (TVIW) relied on (12) can
locate a good solution at a significantly faster rate but its
ability to fine tune the optimum solution is weak, due to the
lack of diversity at the end of the search. It has been observed
by most researchers that in PSO, problem based tuning of
parameters is a key factor to find the optimum solution
accurately and efficiently [18]. New researches have emerged
to improve PSO Algorithms, as Time-Varying Acceleration
Coefficients (TVAC) [19], where ¢; and c, in (10) change
linearly with time, in the way that the cognitive component is
reduced while the social component is increased as the search
proceeds [14].

In this section, a new approach called AAC to implement
the PSO algorithm will be described in solving the ED
problems. Especially, a suggestion will be given on how to deal
with inertia weight and acceleration factors. The new approach
is destined to change acceleration coefficients exponentially
(with inertia weight) in the time, with respect to their minimal
and maximal values. The choice of the exponential function is
justified by the increasing or decreasing speed of such a
function to accelerate the convergence process of the algorithm
and to get better search in the exploration space. Furthermore,
c; and c, vary adaptively according to the fitness value of
Gbest and Pbest, (10) becomes:
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Vi(m) =" Vl-(t) + cl(’)r1 X (Pbestl-(t) - Xi(t))

(13)
+cz(t)r2 X (Gbest” —Xl-(t))
where:
0" = w,.exp(-a,, xt) (14)
e,V =c,,.exp(—ear, xtxk, ") (15)
e, =c,,.exp(a, xtxk, ") (16)
1
a, :___;,{CﬁJ (17)
tmax Cio
0 _ O]
02 =G "
FITL
o”, ¢ are the inertia weight factor and acceleration

coefficient respectively at iteration ¢, with i=/ or 2. t is the
iteration number, /x is the neperian logarithm.

o, is determined with respect to initial and final values of ®
with the same manner as o, described in (17).

k.Y is determined based on the fitness value of Gbest and Pbest
at iteration ¢.

,, ¢, initial values of inertia weight factor and acceleration
coefficients respectively with i=/or 2.

Fm(t) is the mean value of the best positions related to all
particles at iteration .

The procedure of AAC based PSO is described as bellow:

Stepl: Initialization: Generate N-particles randomly with
initial position vector (initial vector of generators’ real power
outputs, within their minimum and maximum power outputs).
Initial velocities are generated randomly in their predetermined
permissible range. Fmax and Fmin are specified in the initial
population with initial values of weight factor and acceleration
coefficients w, and c,,.

Step2: Evaluate the fitness function of all particles in the
population using (7), (8) and (9). Find best position Pbest of
each particle and update its objective value. Similarly, find the
global best position Gbest among all the particles and update
its objective value.

Step3: If stopping criterion is met, output the Gbest particle
and its objective value. Otherwise continue.

Step4: Calculate k. coefficient, evaluate the inertia factor and
acceleration coefficients according to (14), (15) and (16); so
that each particles movement is directly controlled by Gbest
and Pbest fitness values.

StepS: Update the velocity using (13) and if its new value goes
out of range, set it to the boundary value.

Step6: Update the position of each particle according to (11).
Check if the limits of particle’s positions (ramp rate limits and
generators prohibited operating zones) are enforced using (5)

214



and (6). If any of the limits are violated then the particle’s
position must be modified toward the near margin of the
feasible solution. Go to step 2.

V. SIMULATION AND RESULTS

For assessment of the efficiency of the proposed AAC-PSO
two case studies are applied for ED with losses considering
ramp rate limits and prohibited operating zones. PSO approach
was implemented in MATLAB (Math-Works). The programs
were run on a 3 GHz Pentium IV Dual-Core, processor with 1
GB of RAM (Random Access Memory). In each case study, 50
independent runs were made for the optimization algorithm
involving 50 different initial trial solutions.

A. Case study 1: Six Unit System

For this case, the system contains six thermal units, 26
buses, and 46 transmission lines [20]. The load demand is
1263MW. The characteristics of the six thermal units are
given in [13]. The network losses are calculated by B-matrix
loss formula. Each thermal unit contains two prohibited zones.
Ramp rate limits, cost coefficients and B-coefficients are
illustrated in [13].

The parameters of AAC-PSO are selected as following:
e The population size=100.
e Number of iterations=200.

e Limitation of velocity of each individual

Vimay=0.5.Pg™ and  Vipin=-0.5.Px™".

. Initial inertia factor ®,=0.9, Initial acceleration

factors are ¢;,=2.05 and ¢,,=0.5.

The results of simulation are reported in Table I, minimum
and mean values for 50 trials of execution are considered to
verify the efficiency of the algorithm. The previous table
shows the comparison of results from AAC-PSO, Genetic
Algorithms GA [13], conventional PSO [13], NPSO-LRS
[15], APSO [15], ICA-PSO [18], SOH-PSO [19] and CPSOl
[20] methods for the current test system.

Figure.l represents the convergence characteristics of
AAC-PSO compared with conventional PSO for 100
iterations.

It can be evidently seen from results obtained using the
proposed AAC-PSO that the new technique provided better
results than the other reported evolutionary algorithm
techniques like GA, PSO and some modified versions of PSO.
It is also observed that simulation results satisfy the system
constraints and the mean cost using the proposed approach is
less than minimum cost using some of other methods as GA,
conventional PSO, CPSO1 and NPSO-LRS. Active power
losses Py are also described.

Referred to Fig.l with a zoom, the convergence
characteristics of AAC-PSO compared with conventional
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Figure 1. Convergence characteristics of AAC-PSO and conventional PSO
(Six-unit system).

PSO shows that the AAC-PSO has good convergence
property, thus resulting in good evaluation value of fitness
function and low generation cost. After some iteration, the
classical PSO characteristics show signs of premature
convergence and settle to near optimal results.

B.  Case study 2: Fifteen Unit System

The system contains 15 thermal units whose characteristics
are given in [13]. The load demand of the system is 2630 MW.
The loss coefficients matrix was shown in [20].

In this case, the parameters of the PSO-AAC are the same as
the previous case, except the population size; which must be
changed to 250 because of the size of the electrical network.
The results of numerical simulation of tested AAC-PSO
approach are shown in Table II.

Simulation results are compared with other methods; these
results also satisfy the inequality constraints of generators
including prohibited zones and ramp rate limits. Equality
constraint is shown by Power Balance PB displaying best
convergence near the optimal solution. Power losses Ploss
obtained with the proposed approach are lower than those
obtained with other methods.

VI. CONCLUSION

In this paper, a proposed Adaptive Acceleration Factors
(AAC) algorithm based PSO is employed for the resolution of
Economic Dispatch (ED) problem considering practical
generator constraints. The algorithm has been applied in two
power systems and has produced results better than those
generated by other algorithms. The solutions obtained have
superior solution quality and convergence characteristics. It is
remarked that the proposed approach is capable of finding the
near global solutions of non-linear and non-differentiable
objective functions, where classical methods are not able to
deal with such functions.

215



CoDIT'13

TABLE 1. RESULTS RELATED TO SIX UNIT SYSTEM FOR DEMAND OF 1263MW AND COMPARISION WITH OTHER METHODS
Unit Power Output SOH-PSO CPSO1 NPSO-LRS ICA-PSO
(MW) GA [13] PSO [13] APSO [15] 19] 20] [15] (18] ACC-PSO
PGl 474.8066 447.4970 446.66857 438.21 434.4236 446.96 447.09 446.6934
PG2 178.6363 173.3221 173.155594 172.58 173.4385 173.3944 173.15 173.3429
PG3 262.2089 263.4745 262.825958 257.42 274.2247 262.3436 263.90 263.9715
PG4 134.2826 139.0594 143.468614 141.09 128.0183 139.5120 139.05 139.5132
PG5 151.9039 165.4761 163.91395 179.37 179.7042 164.7089 165.03 165.2337
PG6 74.1812 87.1280 85.343745 86.88 85.9082 89.0162 86.64 86.6489
Total PG (MW) 1276.03 1276.01 1275.37643 1275.55 1276.0 1275.94 1275.46 1275.403
Minimum cost ($/h) 15459 15450 15443.5751 15446.02 15447 15450 15443.24 15442.656
Ploss (MW) 13.0217 12.9584 12.421628 12.55 12.9583 12.9361 12.47 12.404
Mean cost ($/h) 15469 15454 15449.99 15497.35 15449 15450.5 15443.97 15446.02
Power Balance (MW) _ _ -0,04522 _ _ _ -0,01 -0,000685
REFERENCES
[11 L Ciornei and E. Kyriakides, "A GA-API Solution for the Economic
TABLE II. RESULTS OF FIFTEEN UNIT AND DEMAND OF 2630 MW Dispatch of Generation in Power System Operation", IEEE Transactions on
Power Systems, vol. 27, no. 1, p. 233-242, February 2012.
Unit Power PSO GA CPSOl  CPSO2 ACC- [2] A.J. Wood and B. F. Wollenberg, "Power Generation, Operation and
Output (MW) [13] [13] [20] [20] PSO Control", Second Edition, john wiley & sons, inc. Publication 1996, pp.
Pai 439.12 41531  450.05  450.02 454.999 39-43. L . .
[3] J. Zhu, "Optimization of Power System Operation", John Wiley & sons,
Pa2 407.97 35972 454.04  454.06 376.028 Publication 2009, pp. 112-115.
Pas 119.63 104.42 124.82 124.81 125.409 [4] N. S. Rau, "Optimization Principles, Practical Applications to the
Operation and Markets of the Electric Power Industry"”, John Wiley &
Paa4 129.99 7498 12482 12481 128.127 sons, inc. publication 2003, pp. 85-88.
Pas 151.07 380.28 151.03 151.06 153.315 [5] K. L. Lo and S. P. Zhu, "A Decoupled Quadratic Programming
Approach for Optimal Power Dispatch", Journal of Electric Power
Pos 459.99  426.79 460 460 459.092 Systems Research, Elsevier, Vol. 22, pp. 47-60, 1991.
Pa7 42556 34132 43453 43457 427.108 [6] A. Salhi, T. Bouktir "Reactive Power Planning for Enhancement of
Power System Performances at Margin of Stability", 4™ International
Pas 98.56 124.79 148.41 148.46 67.101 Conference on Electrical Engineering, PES-4, pp. 409-414, Algiers,
Pas 11349 13314 6361  63.59  123.107 Algeria May 7-9, 2012.
[7] S.Y.Lim, M. Montakhab and H. Nouri , "Economic Dispatch of Power
Paio 101.11 89.26 10113 10112 88.579 System Using Particle Swarm Optimization with Constriction Factor",
Paut 33.91 60.06 28656  28.655 77.354 International Journal of Innovations in Energy Systems and Power, Vol.
4,1n° 2, pp. 29-34, October 2009.
Pa2 7996 500 20912 20914 76.707 [8] M. A. Abido, N. A. Al-Ali, " Multi-Objective Differential Evolution
Pais 25.0 38.77 25.001 25.002 39.585 for Optimal Power Flow", IEEE Transactions on POWERENG 2009,
Lisbon, Portugal, March 18-20, 2009.
Pas AL41 41.94 54418 54414 38.607 [9] T. Bouktir and L. Slimani, " Optimal Power Flow of the Algerian
Pais 35.61 22.64 20.625  20.624 24.707 Electrical Network using an Ant Colony Optimization Method",
Leonardo Journal of Sciences, Issue 7, July-December 2005, pp. 43-57.
Total PG (MW) 26624 26684 2662.1 26621 26598 [10] M. B. Abdul Hamid and T. K. Abdul Rahman, "Short Term Load
Min. cost ($/h) 32858 33113 32835 32834 32820 Forecasting Using an Artificial Neural Network Trained by Artificial
Immune System Learning Algorithm, " , 12th International Conference
Ploss (MW) 32430 38278 321302 32.130  29.834 on Computer Modeling and Simulation, pp. 408-413, 24-26 March 2010,
Mean cost (§/h) _ _ 33021 33021 33015 IEEE conference Publication.
[11] R. Eberhart and J. Kennedy, "Particle Swarm Optimiozation", IEEE
PB (MW) - - - - -0,0015

978-1-4673-5549-0/13/$31.00 ©2013 IEEE

International Conference on Neural Networks, pp. 1942-1948, Vol. 4,
Nov. 27- Dec. 1, 1995.

216



[12]

[13]

[14]

[15]

[16]

A. B. M. Nasiruzzaman and M. G. Rabbani,, " Implementation of
Genetic Algorithm and Fuzzy Logic in Economic Dispatch Problem",
Sth International Conference on Electrical and Computer Engineering
ICECE, 20-22 December 2008, pp. 360-365, Dhaka, Bangladesh, IEEE
Conference Publication

Z. L. Gaing, "Particle Swarm Optimization to Solving the Economic
Dispatch Considering the Generator Constraints", IEEE Transactions on
Power Systems, vol. 18, n°. 3, pp. 1187-1195, August 2003.

Jong-Bae Park, Ki-Song Lee, Joong-Rin Shin and Kwang Y. Lee, "A
Particle Swarm Optimization for Economic Dispatch with Nonsmooth
Cost Functions", IEEE Transactions on Power Systems, Vol. 20, pp. 34-
42, n° 1, February 2005.

B.K. Panigrahi , V. Ravikumar Pandi and S. Das, "Adaptive particle
swarm optimization approach for static and dynamic economic load
dispatch", Journal of Energy Conversion and Management, Elsevier,
Vol. 49, pp. 1407-1415, 2008.

L. dos Santos Coelho and L. Chu-Sheng, "Solving economic load
dispatch problems in power systems using chaotic and Gaussian particle

978-1-4673-5549-0/13/$31.00 ©2013 IEEE

[17]

(18]

[19]

[20]

CoDIT'13

swarm optimization approaches", Journal of Electrical Power and
Energy Systems, Elsevier, Vol. 30, pp. 297-307, 2008.

N. Amjady and H. Nasiri-Rad, " Nonconvex Economic Dispatch With
AC Constraints by a New Real Coded Genetic Algorithm", IEEE
Transactions on Power Systems, Vol. 24, N° 3, pp. 1489-1502, August
20009.

J. G. Vlachogiannis and Y. L .Kwang, " Economic Load Dispatch—A
Comparative Study on Heuristic Optimization Techniques with an
Improved Coordinated Aggregation-Based PSO", IEEE Transactions on
Power Systems, Vol. 24, N°2, pp. 991-1001, May 2009.

K. T. Chaturvedi, M. Pandit and L. Srivastava ," Self-Organizing
Hierarchical Particle Swarm Optimization for Nonconvex Economic
Dispatch", IEEE Transactions on Power Systems, Vol. 23, pp. 1079-
1087, N° 3, August 2008.

C. Jiejin, M. Xiaoqgian, L. Lixiang and P. Haipeng, "Chaotic Particle
Swarm Optimization for Economic Dispatch Considering the Generator
Constraints", Journal of Energy Conversion and Management, Elsevier,
Vol. 48, pp. 645-653, 2007.

217




<<
  /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 /Error
  /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


