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Abstract— The Brazilian electric sector reform specifying that
the remuneration of distribution utilities must be through the
management of their systems increased the necessity of control
and management of load flows through the connection points
between their systems and the basic grid as a function of the
contracted amounts. The objective of this control is to avoid that
these flows exceed some thresholds along the contracted values,
avoiding monetary penalties to the utility or unnecessary
amounts of contracted flows that overrates the costumers. This
question highlights the necessity of forecast the flows in these
connection points in sufficient time to permit the operator to take
decisions to avoid flows beyond the contracted ones. In this
context, this work presents the development of a neural network
based load flow forecaster, being tested two time-series neural
models: support vector machines and Bayesian inference applied
to multilayered perceptron.

Keywords: Load forecasting, artificial neural networks,
complexity control, input selection, Bayesian methods, support
vector machines.

L INTRODUCTION (HEADING 1)

The restructuring of the Brazilian electric sector
established that the costs involved with the use of the basic
transmission network must be divided equally with the agents.
In this context, the distribution utilities had started to contract
with the Brazilian Independent System Operator (ISO), named
National System Operator (NSO), global hourly integrated
demands for the peak load period. In fact, the peak load values
were contracted with the transmission utilities which were
represented by the legal intervening, in this case the NSO.

Since 2003, a resolution of the Brazilian National Electric
Energy Agency (NEEA) established that previous contracted
peak load have to be cancelled in a 25% per year basis, since
these contracts paid a different tariff. The amounts necessary
to complement the market of the distribution utilities,
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previously exempt of the transmission system use tariff
(TSUT), became to be contracted with a new nodal tariff for
any connection point with the Basic Transmission Network,
i.e, transmission system with voltage level superior to 230
[kV]. From January 1st, 1997, the use of the transmission
system become to be contracted with nodal taxes by
connection points with the Basic Transmission Network
established for the peak load period, i.e., 6:00 pm to 9:00 pm.

The amount of use of the transmission system to be
contracted is established by the maximum integrated load (15
minutes integration period) for the peak load period for each
connection of the system with the Basic Transmission
Network. In the peak load period, if the flow in the connection
point exceeds 5% of the contracted amount the utility is
penalized with a tariff that equals three times the tariff for that
period [1]. For other periods including weekends, the utilities
must contract values for the flow in their connection points
with the Basic Transmission Network, but occasional flows
beyond the contracted ones are not penalized. These facts
highlights the necessity of the distribution utilities to forecast
their flows in the connection points with the Basic
Transmission Network in time to permit the operators to
actuate in the system in order to avoid flows beyond the
contracted ones.

Several short-term load forecasting methods have been
proposed during the last four decades. Such a long experience
in dealing with the load forecasting problem has revealed
some useful models such as the ones based on multilinear
regression, Box-Jenkins method, Artificial Neural Networks
(ANNSs) [2], fuzzy systems, and hybrid models. However,
autonomous load forecasters, i.e., automatic input selection
and model complexity control, are still needed to avoid expert
intervention and to extend the application to the bus load level

[3].



This paper presents a methodology based on some of the
most suitable techniques for controlling ANN complexity,
with simultaneous selection of appropriate explanatory input
variables for short-term load forecasting applied to the
prediction of the amounts of use of the transmission network.
In order to automatically minimize the out-of-sample
prediction error, Bayesian Multi-Layered Perceptron (BMLP)
is applied [4]. This training method includes complexity
control terms in his objective function and automatic
techniques to rank and select most relevant variables, which
allow autonomous modeling and adaptation. The methodology
is compared with popular Support Vector Machine (SVM)
learning [5], [6] that recently wins a load forecasting
competition [7].

This paper is organized as follows. In Section II, the
Bayesian inference applied to MLP specification and training
is present. In Section III, the Support Vector Regression is
discussed, with the Sections IV and V dedicated to present and
discuss the results in order to consolidate the conclusions.

II. BAYESIAN MLP SPECIFICATION AND TRAINING

Let xe R” be the vector containing the input signals and

we R" the vector including all the weights and biases of a

single hidden layer MLP with m hidden neurons, then
M =mn+2m+1 . Representing the biases of the hidden
neurons by b, , with b representing the bias of the linear

neuron of the output layer, w, the weights connecting the
hidden with the output layer and w, the ones connecting the

input layer with the hidden, the final output of the MLP is
given by:

y=f(£ﬂ_V)=i{wk(/)(akzn:(w[kx[)+bkﬂ+b W

In a Bayesian inference point of view, the MLP training is
seem as an estimation of, the conditional probability density

function (PDF) of w, given a dataset U, p(v_v|D,X ) using
Bayes’ rule:
p(D|w.X) p(X) @
p(D]X)
Since X is conditioning all probabilities in Eq. (2), it will
be omitted from this point on. Therefore p(D|w) is the

p(wD,Xx)=

likelihood of D given w, p(w) is w’s a priori PDF, and
p(D)=[p(D|w)p(w)dw is enforcing [ p(w|D)dw=1.
It is initially assumed that w presents a Gaussian

distribution with zero mean and diagonal covariance matrix
equal to o' 1, where [ isthe MxM identity matrix, i.e.:
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The desired outputs can be represented by
d,=f(x,,w)+{;, where { is Gaussian white noise with

zero mean and variance equal to B~' . The regularization

factors a and S (learning parameters, also called
hyperparameters), on the contrary of the other regularization
techniques, are estimated along with the model parameters w.
Considering the previous hypotheses and assuming that the
dataset patterns are independent, then:
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Consequently, based on Eq. (2),
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Therefore, the maximization of the a posteriori distribution
of w, p(w|D), is equivalent to the minimization of §(w)
[8]. The regularization term in Eq. (6), known as weight decay,
favors neural models with small magnitudes for the connection
weights. Small values for the connection weights tend to
propagate the input signals through the almost linear segment
of the sigmoidal activation functions. Notice that the
requirement of prior information in Bayesian training is the
primary instrument for controlling the ANN complexity.

One of the advantages of Bayesian training of an ANN is
the embedded iterative mechanism for estimating A, i.e., a
and f, which avoids cross-validation. For multivariate
problems such as load forecasting, the use of one single
hyperparameter o for dealing with all connection weights is
not recommended. Load and weather related input variables,
such as temperature, require different priors. Even among the
same type of variables, different levels of interdependency are
involved (e.g., P(k) against P(k+1) and P(K-23) against
P(k+1), for an hourly basis load).

In this work, each group of connection weights directly
related to an input variable receives a different ¢, . The same
idea is applied to the groups of weights associated with the
biases (one ¢, for the connections with the hidden neurons
and another for the output neuron connection). One last ¢, is

associated with all connection weights between the hidden and
output layers. Therefore, for n dimensional input vectors x, the

total number of ¢, s is n+3.

For a given model structure, the magnitudes of the ¢, s can

be compared to determine the relevance of the corresponding
input variables (taken from a pre-defined set). As p(w,) is

supposed to be normally distributed with zero mean and ;' 1



covariance, then, the largest ¢, s lead to the smallest w;, s. For
estimating the a posteriori PDF of w, Bayesian training
combines the a priori PDF with the information provided by
the training set (Eq. 5). If an ¢, is large, the prior information
about w, is almost certain, and the effect of the training data
on the estimation of w, is negligible. Another way to see the
influence of ¢, on w, is through Eq. (9).

The impact on the output caused by input variables with
very small w, s, i.e., very large ¢, s, is not significant.
However, a reference level for defining a very large ¢, has to
be established. Probe random variables are applied to make the
reference setting data drive. More details can be found in [9].
After training the model with the pre-defined set of input
variables, continuous and dummy variables are separately
ranked. For each rank, the variables with corresponding ¢, s
larger than ¢, (irrelevance level) are disregarded. After input
selection, the ANN is retrained with the selected variables.

Bayesian inference can also be employed to determine the
best structure among a pre-defined set of possibilities, e.g.,

H={H H,,..,H.} , for which the corresponding inputs
have been previously selected, i.c.,
D|H,)P(H (7
P(Hh|D): p( |H,)P(H,)
p(D)

In Eq. (7), p(H,) represents the a priori probability of
model H, and p(D| Hh) is given by:

p(D|H,)= [ p(D|e. . H,) p(e. B\ H,)derd B @®)

Using Gaussian approximation around the estimated
hyperparameters (from training), analytic integration of Eq.
(8) is possible, leading to:

1np(D|Hh):—S(v_v)—%ln|VVS |+ fMa o)
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where m denotes the number of hidden neurons in the ANN
model H, . Since all models, a priori, are assumed equally
probable, H, is selected by maximizing P(D|H ,,), which is
equivalent to maximizing In p(D| H, ) Consequently, Eq. (9)
can be used for ranking and selecting among MLPs with
different numbers of neurons in the hidden layer.

1. SUPPORT VECTOR MACHINES

In classification problems [5], maximum margin SVM
classifiers are estimated to minimize the generalization error
bounds. The training patterns that define the separation
surface, based on which the maximum margin is obtained, are

called support vectors. The other training patterns have no
influence on the inference process.

In order to apply the same idea to regression problems, the
concept of classification margin is adapted. A margin in
regression means the amount by which the training and test
accuracy can differ, i.e., different error functions are used for
training and testing. During training, analogously to
classification problems, an approximation error is not counted
if it is inside a band of size +e (see Eq. (11)). Any training
point lying outside this band (support vectors) has its
corresponding error taken into account.

As a linear machine on feature space, i.e., the space
defined by a set of nonlinear basis functions 47_)(1) that allows

the model to produce nonlinear mappings on the original input
space of x, the SVM output is given by:

(10)
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)=[L6 (x)...0, (x)] and W =[b,W,,...,]".

The following & -insensitive cost function is adopted here:

2
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where ¢

0, otherwise an

SVMs that use Eq. (11) as the error function are called L2-
SVMs [10], in contrast with previously proposed SVM load
forecasters (L1-SVMs) [7], which use an & -insensitive linear
loss function. L2-SVMs lead to differentiable analytical
bounds for the generalization error. Such bounds cannot be
derived for L1-SVMs. Then, the SVM hyperparameters can be
directly estimated through mathematical programming
techniques, avoiding cross-validation. This interesting
theoretical feature of L2-SVMs is not applied in this work
since the numeric optimization procedure still needs some
improvements [9].

In the following development, &£ and c, are assumed to be

known, i.e., defined by the user. This assumption will be
removed later. The training objective of an SVM model is the
following constrained minimization of the empirical risk:

1Y (12)
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where ¢, also affects the model complexity.

A.  Support Vector Regression

The primal optimization problem formulated by Eq. (12) is
transformed into its dual form, Eq. (13), to allow the
incorporation of kernel functions, which avoid the requirement

of knowing an appropriate ¢(x):
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In Eq. (13), K(;_ci,y_cj):f ()_Cl)?()_cj) is the inner product
kernel defined according to Mercer’s theorem [6], ¢, is the

Kronecker delta function, and C is the regularization
hyperparameter . Then, the output of an SVM is given by:

N ’ (14)
Y :f(zal) :Z(al - )K(E’Ef)
i=1
As indicated in Eq. (14), the support vectors are the
training patterns for which ¢, #¢;', ie., the ones located

outside the band defined by ¢ . In fact, an SVM model can be
represented as a feedforward ANN model with hidden layer

units activation functions defined by the kernel K(x,x,).

Notice that an SVM model, depending on the adopted kernel
function, has the MLP and the RBF as special cases, when the
kernels are specified as sigmoid and Gaussian functions,
respectively. However, an important difference compared with
traditional training algorithms for MLPs and RBFs is related
to the convexity of the corresponding objective functions.
While for error backpropagation and clustering algorithms
local minima can be troublesome, in SVM training the
solution is unique due to the corresponding quadratic
optimization problem.

V. RESULTS

The Bayesian inference based MLP specification (BMLP)
and Support Vector Regression (SVR) are applied to the
prediction of seven time-series related to connection points
from COPEL Distribuigdo to Basic Transmission Network.
These points are related with the amounts of use of the
transmission system. The original data-base consists of hourly
integrated demands [MW], from which are obtained the daily
maximum hourly integrated demand for the peak load period.
For each connection point, this daily time-series 1is

denominated S (k) .

The S (k) time-series are pre-processing for identification
and estimation of missing values and outliers. For this,
seasonal mean g, and standard deviation o, are calculated,
considering data from a specific day d of the week from a
specific month m. For outlier identification, the respective

mean and standard deviation are estimated without the
investigated point. Data lying outside the interval

(1, —30,, M, +30, ] are substituted by the respective

violated limit. After these pre-processing, the time-series is
normalized [-1 1] as usual in development of neural network
based regression models.

The forecasting problem consists of the prediction from
one to seven days ahead of daily maximum flow in the seven
connection points in the peak load period i.e., 6:00 pm to 9:00
pm. These predictions are used to support operators’ decisions
in order to avoid flows beyond the contracted ones, which
implies in monetary penalties to the utility.

All tested configurations use as basic inputs seven
consecutive lags, i.e., S(k-1), S(k-2) ..., S(k=7). In

order to model the seasonal weather effects, twelve dummy
variables (1 of n representation) are used to represent the

month. The output is given by S(k) and the predictions from

two to seven days ahead are obtained by recursion of the
respective forecasts.

Four configurations of the input space representation and
database segmentation were tested. The first one includes in
the input space representation seven dummy variables to
represent the day of the week. This input-output database is
divided in two subgroups, one containing prediction days
related to holidays and another with patterns related to other
days (normal days). For each subgroup is developed one
independent model. This configuration is denominated
Methodology 1.

The second modeling strategy treats the seasonal week
dynamic by a segmentation of the training patterns in eight
subgroups, seven related with each day of the week and one
dedicated to holidays. In order to model the effects of the
holidays in each day of the week, the holiday model uses
seven dummy variables to codify the day of the week. For
each subgroup is developed an independent neural model. This
configuration is denominated Methodology 2.

The third configuration divides the training patterns in
three subgroups, one for weekdays, other for weekends and
the last one for holidays. The representation of each day of the
week is made by dummy variables. So for the first subgroup,
five dummy variables are used; for the second two dummy
variables (Saturday and Sunday); for the last one seven
dummy variables. For each subgroup is developed an
independent neural model. This modeling strategy is
denominated Methodology 3.

The last but not least strategy uses only the basic inputs
and separates input-output patterns in three different
subgroups. The first is related with workdays, the second is
associated with weekends and the last one is related with
holidays. For each subgroup is developed an independent
neural model. This configuration is denominated Methodology
4,

The four modeling strategies listed above are uses as
regression models the neural networks presented in Sections 11
and III. The BMLP searches models with number of hidden

neurons varying from m,_, =1 to m , =10. The model with
highest evidence (Eq. (9)) is selected to make predictions.



The SVR model needs a specification of hyperparameters
g, C e o . In this works these values are estimated via cross-
validation. This re-sampling technique is applied to any
subgroup containing N training pattern, where v= N —¢ are
selected randomly from the original database to create the

validation data and ¢ =int(2N/3) patterns are dedicated for

training purposes, where int(x):R —Z is a function that
returns the first integer greater or equal than x .

The neural regression models developed for the
configurations listed above are evaluated using data from
01/01/1995 to 20/02/2007, with the predictions made from one
to seven days ahead to the period of 01/03/2007 to
10/04/2007. The models are re-trained each day using the most
recent data, i.e, the data from testing period is include in
training data after the seven day ahead predictions were made.
So, for each day ahead prediction is available 34 predictions
for each of the seven connection points. Table I shows the
mean absolute percentage error (MAPE) for the whole test
period for each connection point. The two first lines of this
table present some statistics estimated for all weekdays and
only workdays, since only for workdays the utility is exposed
to monetary penalties related to overflows. The last line of this
Table presents the mean computation burden in minutes for
estimation of the seven day ahead predictions with each neural
model and modeling strategy.

TABLE I. MEAN ABSOLUTE PERCENTAGE ERROR - MAPE (%) — TEST PERIOD

Methodology 1 [Methodology 2 [Methodology 3 [Methodology 4

BMLP| SVM |BMLP| SVM (BMLP| SVM (BMLP| SVM

All weekdays | 7.59 | 7.65 | 12.03 | 13.92 | 7.08 | 7.25 | 6.96 | 7.31
Only workdays | 6.45 [ 6.58 | 11.58 | 14.84 | 6.14 | 6.12 | 6.11 [ 6.38
Time (min) 2.78 | 5.08 | 480 | 0.75 | 3.20 | 2.32 | 242 | 2.45

The results present in Table I show the superior
performance of the BMLP with Methodology 4. In fact, this
neural model presented greater results for 5 of 7 connection
points investigated. Although the least computation burden
showed by SVR using Methodology 2, the satisfactory result
obtained by the BMLP with Methodology 4 recommends the
use of this modeling strategy for the analyzed database.

Table II presents the maximum absolute percentage error
for all connections points considered in the study. The results
presented in Tables I and II highlights the performance of
BMLP against SVR for the time-series considered, especially
for BMLP with Methodology 4. Although the SVR obtained
the least maximum absolute percentage error using this
modeling strategy, BMLP still obtain a comparable
performance in terms of the maximum absolute percentage
error. The discrepancy with the results presented in Table II
when compared the statistics for all weekdays against the ones
obtained only for workdays may be explained by the absence
of monetary penalties for flows beyond the contracted ones for
weekends. These differences were presented in Table I too,
but in Table II these discrepancies are clearer. This absence of
penalty makes the operation of the system more flexible in
weekends, when system maintenance including eventual load
transfer and other maneuvers can be made without violation of
the established contracts. This anomalous operation modifies

considerably the dynamics of the maximum daily flow in the
peak load period deteriorating the performance of the neural
models developed.

TABLE II. MAXIMUM ABSOLUTE PERCENTAGE ERROR - MAE (%) — TEST
PERIOD

Methodology 1|Methodology 2| Methodology 3 | Methodology 4

BMLP| SVM (BMLP| SVM (BMLP| SVM |BMLP| SVM

84.52
46.96

68.09
56.05

66.62
46.96

65.70
65.70

All weekdays | 95.26
Only workdays | 51.07

93.97
63.96

68.65
63.34

89.79
75.76

Table IIT shows the mean absolute percentage error for
each one of the seven days ahead for the BMLP with
Methodology 4, the modeling strategy that presented best
results. Table IV presents the mean absolute percentage error
for each one of the seven connection points considered in this
work. Only for workdays, Table IV shows that the MAPE
obtained for three of the seven connection points is below 5%.
The inferior results obtained for the other connection points
are related with the characteristics of the respective time-
series, as illustrated in Figure 1. This Figure shows the daily
time-series for connection point 3 and highlights the test
period for this point. As illustrated in the Figure, at 01/01/2007
the dynamics of the time-series suffers an abrupt variation,
possibly related to load transfers since the load variation
persists some days ahead. This abrupt alteration occurs near
the test period, compromising the development of models
since the dynamics of the time series is seriously modified.
Even in a presence of a filter to detect and smooth outliers and
missing values, the identification and substitution of these load
transfers is not a trivial task, demanding the expert
intervention to filter the time-series.

TABLE III. MEAN ABSOLUTE PERCENTAGE ERROR - MAPE (%) - FOR EACH
DAY AHEAD. TEST PERIOD — BMLP METHODOLOGY 4

D+1 D+2 D+3 D+4 D+5 D+6 D+7
| All weekdays 5.21 6.42 7.17 7.37 7.39 7.44 7.75
| Only workdays 4.45 5.37 6.21 6.65 6.70 6.45 6.90

TABLE IV. MEAN ABSOLUTE PERCENTAGE ERROR - MAPE (%) — FOR EACH
CONNECTION POINT. TEST PERIOD — BMLP METHODOLOGY 4

Point 1| Point 2 | Point 3 | Point 4 | Point 5 | Point 6 | Point 7
All weekdays 4.38 7.64 | 14.16 | 3.97 2.93 8.95 6.72
Only workdays 4.17 7.09 8.43 3.98 2.54 9.33 7.24
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Fig. 1. Time-series and forecasts for connection point 3



V. CONCLUSION

This work presents the development of a neural network-
based model for prediction of flows in connection points from
COPEL Distribuigdo with Basic Transmission Network. These
forecasts are needed to support the operators’ decision making
in order to avoid flows against the contracted ones, which
implies in monetary penalties to the utility. Daily time-series
from seven connection points were used to evaluate to neural
models, Bayesian inference applied to MLP specification and
training (BMLP) and Support Vector Regression (SVR). The
first one proposes an autonomous modeling, i.e., automatic
setting of relevant input variables and model structure in terms
of number of hidden neurons, making possible the analytical
treatment of several time-series automatically without cross-
validation [9]. The SVR is a new neural regression paradigm,
based on Structural Risk Minimization which main objective
consists of development of models with good generalization
capacity.

Besides the theoretical appeal and promising results
previously obtained by SVR in short-term load forecasting [7],
for the data-base used in this work the BMLP presented the
best results. The autonomous modeling makes possible the
automatic selection of input representation and model
structure most probable for each time-series, avoiding
manually tuned solutions that do not necessary fit well for all
time-series considered. The ARD prior [8] automatically
controls the impact of each variable in the estimation of the
output of the network, reducing the effect of least relevant
variables included in the model. Beyond the input ranking, this
prior makes the complexity control intrinsic to the model
estimation avoiding analytically the overfitting problem.

The computational burden required by BMLP is
compatible with practical requirements. The one to seven days
ahead forecasts to all of 40 connection points of COPEL
Distribuicdo with Basic Transmission Network Extension
estimated by the BMLP with Methodology 4 will require
approximately one hour and forty minutes. The R&D project
where this work was developed specifies that this task has to
be made in four hours in order to give information to system
operators in sufficient time. Actually the BMLP with
Methodology 4 is implemented in COPEL Distribuicio
estimating in a daily basis the mentioned forecasts.

Although the satisfactory results, the Figure 1 illustrates the
necessity of filtering the database in order to clean missing
values, outliers and mainly load transfers that is not easily
identified and re-allocated by automatic models. Autonomous
models treating several load series needs automatic methods for
identify and substitute these anomalous data. Automatic
clustering algorithms [12] can be used for this task making
possible the extension of neural network based short-term load
forecasting to the bus load level.

REFERENCES

[1] ANEEL, Agéncia Nacional de Energia Elétrica, Procedimentos de
Distribui¢ao de Energia Elétrica no Sistema Elétrico Nacional, M6-dulo
3 — Acesso aos Sistemas de Distribuicdo, Access in 29/02/2008,
available at http://www.aneel.gov.br/arquivos/PDF/Modulo3-
TextoBasico-2005-06-03.pdf.

[2] H.S. Hippert, R.C. Souza, and C.E. Pedreira, “Neural Networks for Load
Forecasting: A Review and Evaluation”, IEEE Transactions on Power
Systems, v.16, n.1, pp. 44-55, Feb. 2001.

[3] N. Amjady, “Short-Term Bus Load Forecasting of Power Systems by a
New Hybrid Method”, IEEE Trans. on Power Systems, v.22, n.1, pp.
333-341, Feb. 2007.

[4] V.H. Ferreira, A.P. Alves da Silva. “Toward Estimating Autonomous
Neural Network-based Electric Load Forecasters”. IEEE Transactions on
Power Systems, v.22, n.4, p. 1554-1562, Nov. 2007.

[51 V.N. Vapnik, Statistical Learning Theory, John Wiley & Sons, 1998.

[6] B.Schélkopf and A.J. Smola, Learning with Kernels: Support Vector
Machines, Regularization, Optimization and Beyond, MIT Press, 2002.

[7] B.-J. Chen, M.-W. Chang, and C.-J. Lin, “Load Forecasting Using
Support Vector Machines: A Study on EUNITE Competition 20017,
IEEE Transactions on Power Systems, v.19, n.4, pp. 1821-1830, Nov.
2004.

[8] DJ.C. Mackay, Bayesian Methods for Adaptive Models, Ph.D.
Dissertation, California Institute of Technology, Pasadena, USA, 1992.

[9] Ferreira, V.H., Alves da Silva, A.P.: Toward Estimating Autonomous
Neural Network-based Electric Load Forecasters, IEEE Transactions on
Power Systems, v.22, n.4, pp. 1554-1562, Nov. 2007.

[10] M.-W. Chang and C.-J. Lin, “Leave-One-Out Bounds for Support
Vector Regression Model Selection”, Neural Computation, v.17, n.5, pp.
1188-1222, May 2005.

[11] C.M. Bishop, Neural Networks for Pattern Recognition, New York,
Oxford University Press, 1995.

[12] Y.-M. Cheung, Maximum Weighted Likelihood via Rival Penalized EM
for Density Mixture Clustering with Automatic Model Selection, IEEE

Transactions on Knowledge and Data Engineering, v.17, n.6, pp. 750-
761, Jun. 2005.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

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


