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Abstract—Vehicle routing is considered the basic issue in
distribution management. In real-world problems, customer
demand for some commodities increases on special situations.
On the one hand, one of the factors that are very important for
customers is the timely delivery of the demanded commodities.
In this research, customers had several different kinds of
demands. Therefore, a new routing model was introduced in
the form of integer linear programming by combining the
concepts of time windows and multiple demands and by
considering the two contradictory goals of minimizing travel
cost and maximizing demand coverage. Moreover, two
approaches were designed for the problem-solving model
based on the NSGA-II algorithm with diversification of the
mutation operator structure. The two criteria of spread and
coverage of non-dominated solutions were used to compare
algorithms. Study of some typical created problems indicated
the validity of the model and the computational efficiency of
the proposed algorithm. The proposed algorithm could
increase the criterion of solution spread by about 10%, and
increased the number of obtained solutions on the Pareto
border compared to other algorithms, which indicated its high
efficiency.

Keywords-Vehicle routing problem; multi-objective; time-
windows; non-dominated sorting genetic algorithm-1I (NSGA-
11), Pareto-optimal solutions.

L INTRODUCTION

The vehicle routing problem (VRP) is an important
problem in the fields of transportation, distribution and
logistics. Often the context is that of delivering goods located
at a central depot to customers who have placed orders for
such goods. The objective of the VRP is to minimize the
total route cost [1]. One of the common states in vehicle
routing is the question of vehicle routing with time windows
in which, in addition to capacity constraints, each customer
or each of the stations (where vehicles are stationed) has time
intervals for delivering services. However, it is often the
customer that defines the time window for receiving
commodities (and receives services only in that time
window), or gives priority to the specified time window [2].
Vehicle routing with the time window constraint has many
real-world applications including delivery of bank and post
dispatches, garbage and waste collection, fuel distribution
between service stations, school bus routing, etc.[3,4]. In
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fact, most real-world problems, especially the logistic ones,
are multi-objective problems, which often contradict each
other. Therefore, considering multi objectives may be very
useful. Multi-objective routing problems often involve
development of academic issues with the purpose of
improving their practical application, generalizing classic
problems, and studying world problems. One of the
constraints that bring classic problems very close to real-
world problems is the constraint of time windows for
considering different objectives. Therefore, in the
competitive world where customer satisfaction is greatly
emphasized, models must be introduced that are more
focused on customer demands. Authors in [5] modeled
routing for a Belgian transportation company and solved it
by a simulated annealing (SA) algorithm, in which eight
objectives of the company were considered. They also
considered maximization of customer satisfaction the
objective and used relations to introduce customer
satisfaction as the inverse of the waiting period, and solved it
by using the Tabu Search Algorithm. Authors in [6] focused
on minimizing travel costs and maximizing sales, provided
services were delivered before rival distributors received the
demand so that sales could be maximized. In [7], a model
and a new solution were introduced for the multi-objective
vehicle routing problem with time windows. In the article,
objectives including the number of vehicles and the total
distances traveled were considered, and the problem was
modeled by goal programming, and finally solved using a
genetic algorithm. Authors in [8] defined a class of problems
called traveling salesman by considering profits. A profit
was considered for each customer, but there was no need to
visit all customers. Routing tries to maximize profits and
minimize total traveled distances. Because of the presence of
multiple contradictory objectives, the result of a multi-
objective optimization problem is a number of optimal
solutions that are known as Pareto optimal solutions. Ideally,
when confronted by multiple objectives, we are inclined to
find Pareto optimal solutions. In recent years, many
techniques have been proposed for solving multiple objective
problems. These techniques can be classified into the two
groups of Pareto methods and numerical methods. In the
Pareto methods, two solutions are compared based on
whether one is dominant over the other. Solution x" is
dominant over solution x? if solution x'" is not worse than



solution x® in any of the objectives, and if solution x" is

better than solution x® in at least one objective. Most multi-
objective optimization methods use the dominance concept
to search for non-dominated solutions. Numerical methods
are used with mathematical transforms such as weighted
linear aggregation, while Pareto methods employ the concept
of Pareto set of non-dominated solutions and evaluate the
quality of the solutions or compare them [9, 10].
Specifically, the non-dominated sorting genetic algorithm-II
(NSGA-II) [10] was developed by applying the idea
concerning the priority of non-dominated solutions and
through allocating greater fitness to them, and by using the
sharing function in a way that the non-dominated solutions in
each front were separately considered. Authors in [10]
introduced the elitist mechanism based on giving importance
to the better non-dominated fronts in the format of the
NSGA-II algorithm in order to create diversity and variety in
Pareto optimal solutions. Non-dominated fronts refer to
classifying solutions according to their ranks so that each
class can be considered the correspondent of a non-
dominated front.

The idea in this paper is based on multiple demand by
each customer so that two different demands and one time
window is determined for each customer. In case the service
is delivered in the time window desired by the customer, the
customer will have the first demand (which is often the
dominant demand); otherwise, that is, if the visit is made
outside of the time window, the customer will have the
second demand. Therefore, the service provider must try to
find the routes that more satisfy customers by timely
provision of the demanded service, and must also attempt to
reduce route costs. This approach was modeled in this
research in the format of a multi-objective problem with
different demands and time windows for each customer. In
formulating the model, two objective functions were used,
one for minimizing the total distance traveled during the
tours, and the other for maximizing customer demand
coverage. In summary, the vehicle routing problem is of the
NP-Hard type of problems and the required time for solving
it increases exponentially with increases in the number of
dimensions, and finding the optimum solution will run into
difficulties too [11]. Therefore, a heuristic or metaheuristic
method with the multi-objective approach had to be designed
to obtain suitable solutions within acceptable time windows
for the bigger dimensions of the problem. The proposed
approach for solving the model was a method based on the
NSGA-II algorithm. The reasons for using this algorithm
included its being a population-based algorithm and its
adaptability to multi-objective problems, its systematic
performance in confronting non-dominated solution for each
generation, and the good spread of the solutions on the
Pareto border. In other words, the concept of solution
dominance was used in this algorithm in place of fitness
function.

The rest of the paper is organized as follows: Section II
deals with expanding the assumptions and methodology of
solving the formulated problem including the designing of
two metaheuristic approaches based on the NSGA-II
algorithm. Section III presents evaluations including

calculations and execution of algorithms introduced for the
set of produced problems using the MATLAB software and
finally, the summing up and conclusions appear in Section
IV.

II.  PROPOSED APPROACH

In this section, we will present proposed approach. Here,
we suppose some assumptions. The number of customers is
determined and known, the location of each customer is
specified, the maximum number of vehicles is known, the
vehicles in the fleet are homogeneous and with specific and
fixed capacities. The demands on each tour do not exceed the
capacity of the vehicles. The travel time of each vehicle is
not more than the determined limit. Each vehicle starts its
tour at the depot and returns there after service delivery.
Each customer is included in only one tour. Transportation
costs depend on travel distance (the distance traveled
corresponds to travel time). Two demands and one time
window are allocated to each customer. If the service is
delivered in the determined time window, the customer has
the first demand, otherwise, the second one. If the customer
is visited before the determined time window, the decision is
made by the vehicle whether to wait for the time window to
arrive to satisfy the first demand or to meet the second
demand and continue on its route. The notations (including
the index set, parameters, and decision variables) are then
introduced to express the mathematical form used in
formulating the proposed model. The index sets include: (i) n
denotes the node set (the customers and the station), with the
first node including the station; and, (ii) nv denotes the
vehicle set. Other parameters are: 1) /I, UJ which is time
window allocated to the i-th customer; 2) O, denotes as
maximum capacity of the k-th vehicle; 3) 7} is the maximum
travel time for the k-th vehicle, Cj; is Cost (distance/time)
from node 7 to node j, S;, denotes time required for delivering
service to the i-th customer by the k-th vehicle; 4) d;' is first
demand of the i-th customer; 5) d presents the second
demand of the i-th customer; 6) & denotes as a very small
value near to 0; and, 7) M corresponds a very large number.
Besides, decision variables for the studied problem include:
i) q¢;= [ if the i-th customer is visited in the [[,u;/ time
window, otherwise, ¢,=0; ii) w;= [ if the i-th customer is
visited before /; and the vehicle waits until /; and delivers the
service, otherwise w;=0; iii) z;= [ if the i-th customer is
visited before u;, otherwise, z; = 0; iv) X;3= [ if the node i to
the node j is traveled by the vehicle &, otherwise, X;;=0; v) I;
is the time of reaching the i-th node; and, vi) W, denotes as
waiting time for the k-th vehicle after it reaches the i-th node
to start delivering service (the waiting time at the station is

zero). Finally, the problem studied in the research is
formulated as follows:

n_n_ nv (1)
Objective 1 :Min ZZZCUXM

i=l j=1 k=1
Objective 2: 2)

Max Z[dil(% +Wi)+di2(1_Qi _Wi)]

i=1
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n nv ) (3)
Xl.jk:1, Vji=2,
i=1 k=1
n nv ) (4)
DX, =1, Vji>2,
j=1 k=1
®)]
ZX ZX Vj,Vk,
i=1
ZLi-i-Sik-i-cvll-l-pVeik_’ vlzz’v]c (6)
M1 =x)<Ty
(7
ZZXUk [(d}(q, +w, )+
i=l j=2 Vk,
di(l—q;,-w)I<Q,
3 X S, +C; ®
t—;; l/k(t+ + U Vj22,
eik)
1 )]
> X <1, Vk,
i=2
nv (10)
M3 X, <[S]-1.VS en—-{1},S = ¢,
k=1 ies jES
i#]
t, —u)+M(1-z,)—-€20, viz2, 1)
(t,-1)+M0-q,)=0, Viz2, (12
(t, -u)-M(1-q,)<0, Vi=2, (13)
(t,-1)—-M(q, +z,)+€<0, Vi>2, (14
z,+q,+w, <1, Viz2, (15
W, =w(1,-t,), YVi=>2, (16)
ZisqisWi» zjke{Ol}; u'kZO (17)

where, eqs. (1) and (2) show objective functions that
express minimization of the traveled distance and
maximization of potential customer demand coverage. Egs.
(3) and (4) guarantee that each customer is visited (receives
service) only once by a vehicle that delivers the service. Eq.
(5) guarantees the continuity of the tours. In other words, if
the vehicle enters the node, it must get out of it. Eq. (6)
guarantees that the travel time of each vehicle does not
exceed the maximum allotted time for the travel. Eq. (7)
guarantees that the demands met by each vehicle do not
exceed the capacity of the vehicle. Eq. (8) calculates the time
each node is visited. Eq. (9) guarantees that the tour starts
from the station and ends there. Eq. (10) prevents the
formation of subtours, with S each optional subset in the set
of customers and |s| the number of members in the S set. Eq.
(11) guarantees that if z; = 1, then t; > u; will be a certainly.
Egs. (12) and (13) guarantee that if g;=1, then t;€ [[; ,u;] will
be a certainty. Eq. (14) guarantees that if z;=0 and q; =

0, then ;> [; will be a certainty. In eqgs. (11) and (14), the
value € is subtracted and added, respectively, to use the
> inequality instead of the > inequality. Eq. (15)
guarantees that if z; or g; becomes 1, the value of w; will
become zero. In eq. (16), the waiting time in the i-th node is
calculated (it will have a value if the customer is visited
before I; and w;= 1). Constraints of decision variables are
expressed in eq. (17).

The proposed approach for solving the model is a method
based on the NSGA-II algorithm. In this method, the
population of children (Q;) including N solutions is built first
by using the population of the parents (P;). Instead of finding
non-dominated solutions from Q;, the two populations are
first combined together to create the R; population with size
2N. A non-dominated sorting is used to classify the entire R;
population. Through carrying out a general comparison of
the members of the R; population, and after creating different
non-dominated fronts according to the order of their
priorities (the priorities of the fronts in relation to each
other), the next population of one of the fronts is built. Since
the size of R; is equal to 2N, all its members cannot be placed
in P;;;, and the remaining solutions can be easily omitted.
Hence, those solutions that are in a less crowded area are
given priority in building the P;,, in order to observe the
density principle.

Considering each solution has a non-dominated r; rank
and a crowding distance too, this operator compares the two
solutions and determines the winner of the tournament. The
crowding distance of the solution is that part of the solution
space that is not occupied by any other solution in the
population. Therefore, based on the two mentioned
properties, the crowded tournament selection operator is
defined by the rule that solution i wins against solution j if
and only if one of the following conditions is met:

e The i solution has a better rank than the j solution;

that is, r; <r;;

e The i and j solutions are of the same rank but the i
solution has a better crowding distance than the j
solution; that is, r; =r;, d; > d;.

The first condition assures that the winning solution
enjoys a better degree of non-domination compared to its
rival, and the second condition assures that the winning
solution is located in a smaller swarm size than its rival.

In follow, the algorithm is employed to calculate the
crowding distance for each desired point in population F. In
this figure, the index [; represents the i-th member of the list
ordered in step 2. Therefore, a minimum and a maximum
value are allocated to each of the objective functions from [;
to u;. The parameters £;™** and f;™" are of the highest and
of the lowest values in the population for the m-th objective,
respectively.

e Step 1: we place L = |F| ( length of the front) and

also d;= 0 for each solution i in the set F;

e Step 2: for each objective m = I... M, the f,, set is
sorted in the descending order and according to their
values. In fact, we build the vector of the ordered
index I'™ = Sort ( f);
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e Step 3: a large value between m=/ and m=M is
allocated as the limit of the solutions and/or d; m=

d;,m=o (d;is calculated according to the eq. (18)),
and for all other solutions we place j=2, 3,. ..., (L-1);

m m
dm = dm+ ()7 = I/ - 1)
m)

We implemented the standard NSGA-II algorithm with
two different approaches in the structure of the mutation
operator. To form children from the P;,; population, four
solutions were selected at random from the P;,; population,
and the wining solutions in the tournament of crowding
distance were candidates for hybridization and mutation
processes. If the solution was accepted for mutation and
hybridization, the produced solutions were transferred to the
Qi+ population. This process continued until population Q;
was complete and had N solutions. The process of producing
solutions, their ranking, and their selection for the next
generation, continued until the desired number of generations
was produced. Moreover, the solutions for the initial
population were produced randomly and, to accelerate the
convergence of the solving algorithm to the solutions of the
Pareto border [0, 1]; the initial population was produced
using the PFIH (Push Forward Insertion Heuristic) method
introduced by Solomon [12] for the VRPTW problem. This
algorithm starts a route by selecting a customer with the least
cost and then a customer with lower cost is added to the
route. This process continues until reaching the limits of the
capacity of the vehicle and of the time windows. The cost
function of selecting customers is shown in eq. (19), in
which d,; is the distance between customer i and the depot o,
[; the latest time of starting service delivery to customer i, p;
the polar angle (in 360 degree) between the depot o and
customer 7, and a, 5, and y constant coefficients.

Ci=—ad,; + By + v((p:/360)d,; (19)

A. Solution representation

One of the important constituents of the algorithm of the
proposed solution is the structure of solution representation.
Since solutions of the problem should show service delivery
routes to a set of customers, if there are n customers and &
vehicles, then the solution representation will be a
permutation of » customers together with (k-1) zero
elements. If the customer is visited before the start of the
time window, the vehicle must decide to deliver the service
outside of the time window and receive the second demand,
or to wait for the time window to start and receive the first
(the greater) demand. In the mathematical model, this
decision is taken into accounted by the decision variable w;.
To show this decision variable in solution representation,
another row of numbers from zero to one are considered so
that the customer is visited before the time window, and the
element related to that customer is read from this row. In
other words, the two-row structure is used for solution
representation; with one row to represent the travel routes
and the other to represent the decision variable w;. In Fig.1,

an example of solution representation for 9 customers and 3
vehicles is presented. In this figure, the square stands for the
depot and the circles for the customers. Customer 4 shown
with the black circle is visited before the start of the time
window, but the vehicle has waited for the time window to
start.

[F¥]

Figure 1. An example of solution representation for the modeled problem.

B. Fitness function

Travel cost and demand coverage for each solution must
be calculated to use the concept of the dominance of one
solution over the other and to rank solutions. The specific
travel cost of each solution is the sum of tour distances, and
demand coverage is the sum of demands received by the
vehicles. In this research, the strategy of penalizing was used
to prevent the occurrence of impossible solutions. The total
penalizing costs are added to the values of the objectives of
the costs of the distance traveled and deducted from the
demand coverage, respectively. The employed penalizing
parameters are the violation penalty for each unit of
exceeding vehicle capacity and violation penalty for each
unit of exceeding the maximum travel time allotted to each
vehicle.

C. Mutation operator

The purpose of executing this operator was to search for
more points in the solution space and prevent early
convergence. After producing the initial solutions, one of the
following approaches was used in this stage.

In the first approach (NSGA-II), the 2-Opt structure was
employed as the mutation operator, and in the second
approach, represented by the NSGA-II-2 symbol; the
purpose was to diversify the mutation operator. Therefore,
the three neighborhood structures of 2-Opt, 2-Opt*, and Or-
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Opt* were employed. If a solution were a candidate for
mutation, one of these neighborhood structures would be
randomly used for mutation. The 2-Opt neighborhood
structure was employed for high levels of chaos in the
solutions, the 2-Opt* for chaos between grids while
maintaining the direction of movement, and Or-Opt for
chaos inside grids while maintaining the direction of
movement. Figures 2-4 show how these three structures
work considering the way the solutions are represented. In
these three structures, the numbers in the second row (zero or
one) are selected randomly. All that is needed in applying
this operator is to adjust the mutation rate parameter.

As shown in Figs. 2-4, mutation is created with the help
of the three neighborhood structures of 2.0pt, 2-Opt*, and
Or-Opt. To do this, the selected numbers in the second row
(0 or 1) are randomly selected. The 2-Opt neighborhood
structure is used for high levels of chaos in solutions.

[
[sv]
o
~]
F=N
O
LN
93]

oj1(o0}]1 |1 0|1 ]0]1]|1]1

[e=R ) ]
-l
= | \O
= [ fny
—

111 ]1]0]1]0]1

6 3
01111

Figure 3. Performance of the 2-Opt* neighborhood structure.

9 3
1|1 ]1

1108 |7 |6|0 214193
oj1j]1jojoj1jo|j1j]0]1]1

Figure 4. Performance of the Or-Opt* neighborhood structure.

The 2-Opt* neighborhood structure is employed for
chaos between grids while maintaining the direction of
movement. In addition, the Or-Opt neighborhood structure is
used for chaos inside grids while maintaining the direction of

movement. In larger scales, the typical Solomon problems
[12] in VRPTW were used by making adjustments required
for the research problem (by halving customer demands and
using it as the second demand of customers).

III. PERFORMANCE EVALUATION

The introduced algorithm was coded in the Matlab
R2009a software to be evaluated and validated, and the
problems were executed on the accompanying computer with
Core i3 2.13 GHz and 3 GB internal memory. To compare
the two approaches of NSGA-II employed in small scale, the
produced problems were used and the results were compared
with Pareto optimal solutions obtained from the GAMS
software. Results of solving the problems by using the
proposed algorithms, and according to adjusted parameters,
were extracted in Tables I and II. In small-scale problems,
the number of consecutive runs needed to reach all of the
Pareto optimal solutions obtained from the GAMS software
was the criterion in the comparison of the two algorithms.
The results are presented in Table I. As is shown in this
table, diversifying the mutation operator improved the
algorithm with respect to converging to the Pareto optimal
border; so that the number of runs required to reach the
entire set of Pareto solutions decreased in all but one instance
in the second approach. As for large-scale examples, the set
coverage metric [10] was used to compare convergence of
the two algorithms to the Pareto optimal border and the
spread criterion to compare the density of the solutions. The
set coverage metric C (4, B) calculates the proportion of the
solutions in B that are weakly dominated by solutions from
A. Eq. (20) expresses this numerical metric:

fibe B,3ae A:a<bj (20)
18]

To compare the two algorithms, the first three problems
of each class of Solomon examples with /00 customers were
selected. Both algorithms ran each problem 10 times, and the
dominant solutions of the 10 runs were used to compare the
results. Table II lists, respectively, the columns of the best
solution pair for the first objective (demand coverage), of the
best solution pair for the second objective (travel distance),
the average of the solutions for the first objective, and the
average of the solutions for the second objective for both
algorithms. Since the 0s and /s of the initial population were
produced by using the PFIH method, each problem had a
solution with the maximum of total demand coverage. It is
for the same reason that the comparison criterion for the best
solution to the first objective is the concept of the dominance
of the solution pair, and the solutions of the NSGA-II-2
algorithm were dominant over those of the NSGA-II
algorithm in all of the problems related to demand coverage.
The grey cells in the mentioned column show this very point.
The best solution pair for the second objective means the
solution pair with the shortest distance. In the three studied
problems, the NSGA-II algorithm obtained the shortest
distance. In Table II, the shortest distances in the solution of
the two algorithms are separated by grey cells. Considering
the average of objectives and the dominance concept, the
NSGA-II algorithm was not dominant over the NSGA-II-2

C(4,B)=
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algorithm with regard to the averages of the objectives, while
the NSGA-II-2 algorithm was dominant over the NSGA-II
algorithm in seven problems marked by bold color cells.

IV. CONCLUSION

Distributed goods play a very important role in Vehicle
routing problem. The concept of multiple demand and time
windows were combined and a new mathematical model
with the title of “Multi-objective vehicle routing with time
windows and multiple demands” was introduced that had the
two goals of minimizing travel (distance) cost and
maximizing potential demand coverage (or maximizing
customer satisfaction). In this paper, a metaheuristic method
based on the NSGA-II algorithm with two different
approaches in the mutation structure was designed to reach
suitable solutions with acceptable time duration for large-
scale problems, and the results of the two approaches were
compared. Results showed the efficiency of diversifying
neighborhood structures in the mutation operator because the
proposed algorithm could solve the C101 problem (a large-
scale problem) with the average distance of 1710.
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TABLE L COMPARISON OF THE RESULTS OF THE TWO ALGORITHMS FOR SMALL- SCALE PROBLEMS
NSGA-II NSGA-II-2
Numbers | The number The number
. Average run . Average
of consecutive . consecutive .
time(s) run time(s)
problem runs runs

1 1 1.1 1 0.89

2 1 1.96 1 1.45

3 2 1.98 1 1.51

4 2 2.58 1 2.38

5 3 3.38 1 2.74

6 2 432 2 3.47

7 3 5.96 1 542

8 3 7.22 1 5.67

TABLE II. COMPARISON OF THE RESULTS OF THE TWO ALGORITHMS FOR LARGE-SCALE PROBLEMS
NSGA -II NSGA-II-2
Instance Best solution pairs Best solution pairs Average Average Best solution pairs Best solution pairs Average Average
for objective 1 (Obj1 | for objective 2 (Obj1 | = ﬁfe 1| obioe ﬁfe , | for objective 1(Obj1 | for objective 2 (Obj1 | <" ﬁvge 1| obiee ﬁfe 5
, Obj2) , Obj2) ! ! , Obj2) , Obj2) . !
C101 1810 828.94 1695 819.56 1763.57 822.96 1810 828.94 1510 813.19 1710 819.17
C102 1810 832.61 1540 801.78 1698.67 811.65 1810 828.94 1540 801.78 1698.69 811.41
C103 1810 828.94 1725 817.31 1771 820.77 1810 828.06 1695 813.18 1762.33 819.03
C201 1810 591.56 1790 615.516 1800 617.048 1810 591.56 1790 588.493 1800 590.025
C202 1810 591.56 1590 584.854 1707.86 587.265 1810 591.56 1590 584.854 1707.86 587.242
C203 1810 600.225 1790 592.698 1800 596.1 1810 590.6 1740 585.462 1768.57 587.857
R101 1458 1790.74 1073 1247.65 1300.13 1541.36 1458 1754.84 1052 1168.44 1282.59 1500.69
R102 1458 1645.38 1253 1323.1 1384.55 1475.69 1458 1595.23 1265 1287.88 1400.05 1408.45
R103 1458 1467.7 1378 1277.43 1429.4 1347.85 1458 1389.68 1256 1107.8 1398.77 1233.01
R201 1458 1502.45 935 815.49 1305.86 1083.39 1458 1464.12 853 675.16 1216.25 999.49
R202 1458 1233.75 1119 800.815 1365.69 996.73 1458 122141 1013 675.13 1309.64 939.84
R203 1458 1183.34 1182 686.18 1376.5 877.36 1458 1008.25 1171 676.6 1361.58 729.57
2014 International Conference on Hybrid Intelligent Systems (HIS) 17





<<
  /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


