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Abstract—a comparative study between NARMAX and 
NARX models developed with ANN and SVM when used to 
forecast cash demand for ATMs is conducted. A simple 
methodology for developing SVM-NARMAX models is proposed.  
The best results were obtained with NARX-ANN models. In 
addition no significant differences were found between NARX 
and NARMAX for both ANN and SVM. Hence it seems advisable 
to choose simpler models, such as NARX and a user-friendly tool 
like ANN at least for this particular application. 

Keywords-component; NARMAX; NARX; ANN; SVM; ATM; 
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I.  INTRODUCTION  
The need to have good predictive models is becoming a 

relevant issue because of the importance of anticipating 
different phenomena such as climatic variations, changes in 
stock values or the evolution of variables in complex industrial 
processes. Unfortunately, the complexity of all these 
phenomena makes the development of suitable dynamic 
models based on laws very difficult. A successful alternative 
approach to address this problem is to design data-driven 
models. In that sense, in the field of linear systems there is a 
vast literature originated in the pioneering work of Box and 
Jenkins [1]. They proposed the development of models that 
consider that the evolution of a phenomenon can be explained 
by its previous behavior and by the effect of exogenous 
variables when they exist. 

In case of non-linear phenomena, nonlinear autoregressive 
models, NAR, or nonlinear autoregressive with exogenous 
variables (NARX) are proposed. The predictive power of these 
models can be increased when previous errors are incorporated 
as regressors [2]. This results in the so called nonlinear 
autoregressive moving average model NARMA or NARMAX 
when also exogenous variables are included. These models 
may be better predictors because they use information about 
past errors in order to improve the prediction. The price to pay, 
as will be seen later, is that they are more difficult to identify.  

Extensive use of Artificial Neural Networks (ANN) in the 
field of system identification, predictive control, design of 
observers and predictors can be found in the literature [3, 4]. 
Despite the good results achieved with ANN some difficulties 

remain in its design, such as choosing the number of neurons in 
the hidden layers, the problem of overfitting, the existence of 
local minima in the objective function and the low capacity of 
generalization, among others. 

Support Vector Machine (SVM) are considered as very 
efficient tools for classification and regression. They have 
many advantages such as good generalization ability and an 
optimization process based on a convex function with no local 
minima [5].  In the case of dynamical systems, almost all works 
that use SVM focus on NARX type models [6] and few works 
report the use of SVM to develop NARMAX dynamic models. 
Suykens et al. [7]. established the equations needed to train 
Least-Square SVM (LS-SVM) -a tool similar to traditional 
SVM but with some features that add greater simplicity of use- 
to develop NOE dynamic models (non-linear, with output 
error) with similar characteristics to NARMAX. However, they 
also established the great difficulty of handling such equations 
for practical implementations. Other authors mention 
NARMAX-SVM modeling applications but they are not clear 
enough about how SVM was used in the development of such 
dynamic models [8, 9]. In [10] a non linear response was 
simulated using SVM in a two stage implementation. In the 
first stage an ARMAX model is defined and its output is used 
to train the SVM to simulate the non linear response under 
study, in a one-step ahead prediction situation. No explanation 
is given about how the prediction behaves for multiple-step-
ahead prediction. That is the reason why for this type of models 
ANN are still the preferred tool [11].  

In a previous related work Simutis et al [12] compared 
ANN and SVM when forecasting cash demand for ATMs 
(Automatic Teller Machines) using only NARX type models 
while Ramirez and Acuña [13] also compare ANN and SVM 
for cash demand forecasting but using LS-SVM. In that paper 
NARMAX models were only used for ANN not for SVM.  

In the present paper we propose a simple methodology for 
developing NARMAX-SVM models in order to conduct a 
comparative study with NARX equivalent models when used 
to forecast cash demand for ATMs. Additional comparisons 
with ANN performance are also studied. 
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II. AUTOMATIC TELLER MACHINES (ATM) 
ATMs are funded and administered by financial institutions 

that make available to customers a simple method for 
conducting financial transactions in a public space with almost 
no human intervention. According to estimates developed by 
ATMIA (ATM Industry Association) the number of ATMs 
worldwide for 2007 exceeded 1.6 million units [12]. 

Some banks typically maintain an excess of up to 40% 
more cash in their terminals (ATM) of what they really need. In 
this regard, many experts believe that holding excess money 
appropriated is roughly 15% to 20% [12]. 

Costs related to keeping cash in an ATM represent among 
35% to 60% of total maintenance costs [12]. Through 
improvements in management and cash management, banks 
can avoid falling into losses in new business opportunities due 
to having high cash assets. This is why it is necessary to 
develop new methods and advanced ways of estimating the 
demand for money at an ATM. Based on more accurate 
predictions and actual adjusted cash flow, financial institutions 
can lower their operating costs. 

Banks and financial services assume that the demand for 
cash can these associated with certain variables that can have 
substantial effects on the level of demand for cash. Some of 
these variables we consider are the following [14]: 

• ATM Location 

• Seasonal factors such as weekends, holidays, etc. 

• Historical data from the ATM. 

Previous works demonstrate that the demand for cash is a 
non linear problem, thus it is necessary to use non linear 
modeling tools. 

III. MATERIALS 

A. Data processing 
Data come from the NN5 competition [15] and correspond 

to a set of 30 series of ATM's withdrawal on a daily basis from 
ATMs located in different parts of England. All series show a 
strong cyclical component of 7 days, as well as some recurring 
seasonal periods such as summer holidays or Christmas. 
Almost all series contain empty values (missing values) and 
some of these series show long-term trends or irregularities 
such as outliers or "gaps" [16].  

For each of the 30 ATMs a training set (387 examples), a 
validation set (300 examples) and a test set (100 examples) 
were considered.  

B. Outliers and Gaps 
All series include 3 types of "Gaps" or singularities. 
 

• Observations equal to 0, indicating that no 
withdrawals have taken place due to "cash out" of the 
ATM. 

• "Missing Values" indicating that on that day the 
client's transaction was not recorded. 

• Outliers, indicating which data is above or below the 
normal behavior of withdrawals at the ATM. 

 
This research addresses the 3 types of abnormalities, 

detecting outliers, missing values and values equal to 0. 
 

 
Figure 1.  Identification of outliers by the Boxplot method. (*): Outlier data. 
In the X axis 30 ATM are shown while in the Y-axis the amount earned by 
each ATM can be observed. All Outlier along the series where replaced by 

cubic spline enterpolation. 

 

To detect outliers the boxplot method by quartiles is used 
with k = 1.5 where the lowest quartile is 1Q = fx , with the  

f -th ordered observation.  f is defined as (Eq. 1): 
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If f involves a fraction, 1Q is the average of  fx and 1+fx . 

For obtaining 3Q , the f observations are counted from the 

beginning, e.g fnxQ −+= 13 [11]. Then an outlier is one that 
meets the following condition (Eq. 2): 
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On the other hand, once each of the anomalous data is 
identified (a total of 870) it is replaced by cubic spline 
interpolation with a polynomial form  

( ) dcxbxaxxP +++= 23 . Figure 1 shows the amount of 
outlier identified by each ATM [13]. 
 



IV. MODEL IDENTIFICATION METHODS 

A. NARX 
A non-linear regressive model with exogenous input 

(NARX) is the extension of an ARX model and is given by 
equation (3) [17]: 

tmttnttt euuyyfy += −−−− ),...,...,( 11)(  (3) 
 

where e (k), is the prediction error at time k and is modeled 
as a Gaussian white noise zero mean process with variance σ. It 
represents the model uncertainty and the noise of the 
experimental data. The predictor associated with this type of 
models is given by equation (4) and is outlined in Figure 2, 
where ŷ is the prediction of the autoregressive variable y from 
previous experimental data of itself and of the exogenous 
variable u in times t-1, t-2, ... considering the nonlinear 
function � [17]. 

),...,...,( 11)( mttnttt uuyyy −−−−=ψ  (4) 
 

 

Figure 2.  Associated predictor for NARX-type models. u is the exogenous 
input and y the autoregressive variable. ŷ corresponds to the prediction of the 

autoregressive variable. 

 

From Figure 2 it can be seen that for identification of such 
models the simple series-parallel identification method can be 
used. Indeed, it is enough to provide the following to the 
chosen approximator of the prediction function -ANN or SVM 
in the case of this work. 

As input:  

• experimental data for the autoregressive variables 
from t-1 to t-n (n has to do with the order of the 
system model). 

• experimental data of the exogenous variables from 
t-1 to t-m. 

As output: 

• experimental data of autoregressive variables at a 
later time, t. 

In the case of ANN the required training algorithm consists 
of the well known backpropagation. In the case of SVM it is 
enough to provide adequate input and output to the 
optimization method used to train SVM for regression [5]. 

B. NARMAX 
A non-linear auto regressive moving average model with 

exogenous input (NARMAX) is the extension of an ARMAX 
model and is given by equation (5) [17]. 

tpttmttnttt eeeuuyyfy += −−−−−− )...,,...,...,( 111)(  (5) 
 

where e(k) correspond to the random variable described 
above for Eq. (1). This term correspond to the prediction error 
from t-1 to t-p (e.g.  e(k-1) = y(k-1) - ŷ(k-1)). 
The predictor associated with this kind of model is given by 
Equation 6 [17] and is outlined in Figure 3: 

)...,,...,...,( 111)( pttmttnttt eeuuyyy −−−−−−=ψ  (6) 
 

 

Figure 3.   Associated predictor for NARMAX-type models. u is the 
exogenous input , y the autoregressive variable and  e the predictive error. ŷ 

corresponds to the prediction of the autoregressive variable. 

 

To identify this kind of model it is necessary to have the 
values of previous prediction errors. The predictor has then to 
be used during training in order to obtain those previous 
prediction errors. This makes the identification, also known as 
parallel method of system identification, much more complex 
to perform than the series-parallel identification previously 
presented for NARX-type models. 

In the case of ANN the required training algorithm consists 
now of the backpropagation-through-time method [18]. 
However, as explained in the introduction, there are no clearly 
described methods to implement the NARMAX model with 
SVM.  
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C. Proposed method to implement NARMAX with SVM 
In this work the following methodology is proposed:  

• Divide the data set into three sets: training, 
validation and test. 

• First identify a NARX model, as described in 
Section II-A, using the training set. 
Get the OSA prediction error (one-step-ahead) for 
NARX model using the validation data set. 

• Use the prediction error as an additional input of a 
second NARX model trained on the validation set. 
As this second model includes the previous 
prediction error as  input information it becomes a 
NARMAX type model. 

• The generalization capability of this NARMAX 
model is evaluated on the test set, for multiple-
step-ahead predictions, also known as a Model 
Predictive Output (MPO) configuration. Here, the 
model is evaluated when predicting the cash 
demand for the next 100 days. 

D. Performance Indices 
Two indices were used to quantify the prediction 

performance of the models.  

The index of agreement (IA) developed by Willmott [19] as 
a standardized measure of the degree of model prediction error 
and varies between 0 and 1. A value of 1 indicates a perfect 
match, and 0 indicates no agreement at all. It is a dimensionless 
statistics and its value should be evaluated based on (a) the 
studied phenomenon, (b) measurement accuracy and (c) the 
model employed. IA becomes intuitively meaningful after 
repeated use in a variety of problems. (Eq. 7)  
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The symmetric mean absolute percentage error (SMAPE) is 
employed in the NN5 competition as the criteria to determine 
the winner [15][20]. Is an average of the absolute percent errors 
but these errors are computed using a denominator representing 
the average of the forecast and observed values. SMAPE has an 
upper limit of 200% and offers a well designed range to judge 
the level of accuracy. It should be less influenced by extreme 
values [21]. (Eq. 8)  
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V. SIMULATIONS 

A. ANN training 
The multilayer perceptron (MLP) ANN was used with 

hyperbolic tangent activation function and Levenberg-

Marquard method for minimization of mean-square error 
criteria. The NNSYSID Toolbox for Matlab [22] was used for 
training NARX and NARMAX models using ANN. To 
determine the amount of autoregressors a Lipschitz function is 
applied [22] founding that 4 delays are needed for the output 
variable (cash demand (y)). One delay was considered for the 
exogenous variables and also one delay was chosen for the 
error for NARMAX models. Data were normalized in the range 
[0 1] and 150 different trainings for each model beginning with 
random weights were performed in order to avoid local 
minima. The training process was based on IA maximization 
for MPO predictions on the validation set. 

Several configurations were tested including different 
number of neurons in the hidden layer. The following variables 
were considered as exogenous inputs: the day of the month 
(u1), day of week (u2), week (u3), month (u4) and a dummy 
variable (u5) to indicate special dates such as month-end, 
holidays and other calendar effects of interest. The final 
architectures for ANN NARX and NARMAX models are 
summarized in Table 1. 

TABLE I.  ANN ARCHITECURES FOR NARX AND NARMAX MODELS 

Model Number of 
neurons (input-
hidden-output) 

Input variables Output 

NARX 9-4-1 
yt-1, yt-2, yt-3, yt-4, 
u1t-1, u2t-1, u3t-1, 

u4t-1, u5t-1 
yt 

NARMAX 10-4-1 
yt-1, yt-2, yt-3, yt-4, 
u1t-1, u2t-1, u3t-1, 
u4t-1, u5t-1, et-1 

yt 

 

B. SVM training  
The library of tools developed at INSA de Rouen, France 

[23] was used to implement the SVM models. As mentioned 
above, the same sets of training, validation and testing were 
used for both ANN and SVM models. In this case, model 
training consisted in adjusting the parameters C, sigma and ε.  
In addition, λ, a parameter of the quadratic programming 
optimization method of SVM was also tuned. The same inputs 
than those used for ANN were considered to train and validate 
the SVM models. The training process was based on IA 
maximization for MPO predictions on the validation set. 

SVM models were developed considering a radial basis 
function kernel. For NARX, the parameter C was increased by 
powers of 2 [24]. The exponents took values from -5 to 15 with 
step 1 and a more detailed search was carried out near the best 
values of C for each ATM, decreasing the step up to 0.1. The 
same method was used to find the values of sigma and λ, 
ranging from -5 to 5 in the first case and from -32 to -7 in the 
second case. In the first case, the step was decreasing the same 
way than C, from 1 to 0.1, while for λ from 4 to 0.25. 
Parameter ε varied between 0 and 0.2 with an initial step of 
0.05 and finishing with 0.01.  

For NARMAX the methodology described in section IV-C 
was applied. The NARX model previously trained was used for 
obtaining the OSA prediction error. This error was introduced 



as an additional input of a second NARX model. For the 
second NARX the SVM was trained to find the values of C, 
sigma and λ in the neighborhood of the values obtained for the 
first NARX model in a range of ± 1.5 with a step of 0.1. ε 
ranged from 0 to 0.2.  

VI. RESULTS  
 

Four models were tested when used as MPO predictors of 
cash demand for ATMs with a horizon of 100 days. The 
models are NARX and NARMAX type each one implemented 
with both ANN and SVM. 

The MPO predictor for NARX models is described in Eq. 
9. 
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While the MPO predictor for NARMAX models is 

described in Eq. 10: 
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For MPO prediction the error variable is fixed to 0 because 
it is impossible to a priori know future values of the error [25]. 

In Figure 4 a comparison of the IA indices between NARX 
and NARMAX ANN models for all the 30 ATMs can be seen. 
Solid and dashed lines are only used for better visualization of 
the results. 
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Figure 4.  IA for the 30 ATMs when using ANN NARX and NARMAX type 

models as MPO predictors for an horizon of 100 days 

 
For SVM, the same indices are depicted in Figure 5 
 

0,5

0,6

0,7

0,8

0,9

1,0

0 5 10 15 20 25 30

ATM Number

IA

NARX
NARMAX

 
Figure 5.  IA for the 30 ATMs when using SVM NARX and NARMAX type 

models as MPO predictors for an horizon of 100 days 

TABLE II.  MEAN OF QUALITY INDICES FOR MPO PREDICTIONS (100 
DAYS)  FOR THE 30 CONSIDERED ATMS 

 Quality Indices 
 IA SMAPE 
Model Mean ± Std Mean ± Std 
NARX-ANN 0,85 ± 0,07 20,05 ± 7,94 
NARMAX-ANN 0,85 ± 0,06 24,09 ± 8,36 
NARX-SVM  0,82 ± 0,07 25,83 ± 7,93 
NARMAX-SVM 0,85 ± 0,06 24,30 ± 6,61 
 

VII. CONCLUSIONS 
From the analysis of the results shown in Figures 4 and 5 

and in Table II it can be established that: 

- For ANN (MLP) there are no significant differences 
between NARX and NARMAX models. 

- Concerning SVM, NARMAX slightly improved the 
results obtained by NARX models at least allowing to 
obtain a mean IA equal to those obtained by ANN. 
Nevertheless only in the case of 4 ATMs (1, 10, 26, 
30) NARMAX significantly improved the performance 
of NARX (from IA=0.71±0.04 to IA=0.86±0.02). 

Unexpectedly, for this application, the predictive capability 
of NARMAX models did not outperform the NARX capability. 
SVM also showed no superiority over ANN. Moreover given 
that the best results were exhibited by NARX ANN models -
which is even more remarkable considering the SMAPE index- 
and given the simplicity exhibited by ANN in their training -
significantly lower computational effort to find weights than to 
calibrate parameters of SVM- it seems advisable to choose 
simpler models, such as NARX and a user-friendly tool like 
ANN at least for this particular application. 

However it seems important to underline that the proposed 
method to implement NARMAX with SVM was easy to 
implement and allowed the SVM to predict in a MPO 
configuration. This is why we consider that the results of this 
work are encouraging to study this method and apply it to other 
model identification problems.  

 



ACKNOWLEDGMENT 
G.A. thanks partial funding of this work by Fondecyt project 
1090316 and DICYT-USACH.  M.C. thanks Dirección de 
Investigación Universidad de la Frontera DIUFRO. 

 

REFERENCES 
[1] Box, G. and Jenkins, G., 1970, Time series analysis: Forecasting and 

control, San Francisco: Holden-Day. 
[2] Hornstein, A. and Parlitz, U., 2004, Bias Reduction for Time Series 

Models Based on Support Vector Regression. International Journal of 
Bifurcation and Chaos, 14(6), pp. 1947-1956      

[3] Chai, M-I, S., Song, S., and Li,  N-n, 2005, A review of some main 
improved models for neural network forecasting in time series.  In: 
Proceedings of the IEEE Intelligent Vehicles Symposium, Issue 6-8,  pp. 
866--868  

[4] Woolley, J., Agarwal, P., Baker, J., 2010, Modeling and prediction of 
chaotic systems with artificial neural networks. Internacional Journal for 
Numerical Methods in Fluids, 63, pp. 989-1004. 

[5] Schölkopf, B., Smola, A., Williamson, R.C., Bartlett, P.L., 2000, New 
support vector algorithms,  Neural Computation, 12,  pp. 1083--121  

[6] Sapankevych, N and Sankar, R, 2009, Time series prediction using 
support vector machines: a survey, .IEEE Computational Intelligence 
Magazine, May 2009, pp. 24-38. 

[7] Suykens, J.A.K., Van Gestel, T, De Brabanter, J., De Moor, B., 
Vandewalle, J. 2002, Least Squares Support Vector Machines, World 
Scientific, Singapore. 

[8] Martínez-Ramón, M., Rojo-Alvarez, J., Camps-Valls, G., Muñoz-Marí, 
J., Navia-Vásquez, A., Soria-Olivas, E, Figueiras-Vidal., A, 2006, 
Support vector machines for nonlinear kernel ARMA system 
identification, IEEE Transactions on Neural Networks, 17(6), pp. 1617-
1622. 

[9] Guo, G., Wu, X., Zhuo, S., Xu, P., Cao, B., 2008, Prediction state of 
charge of Ni-MH battery pack using support vector machines for hybrid 
electric vehicles, IEEE Vehicle Power and Propuslsion Conference 
(VPPC), September3-5, 2008, Harbin, China 

[10] Yingmin, L. and Yinfeng, D., (2006), Support Vector Machines for 
Structure Nonlinear Response Simulation, 4th International Conference 
on Earthquake Engineering, Taipei, Taiwan. 

[11] Gao, Y and Joo Er, M, 2005, NARMAX time series model and 
prediction: feedforward and recurrent fuzzy neural network approaches, 
Fuzzy Sets and Systems, 150, pp. 331-350. 

[12] Simutis, R., Dilijonas, D., Bastina, L. 2008, Cash demand forecasting for 
ATM using neural Networks and support vector regresión algorithms. 
20th EURO Mini Conference. Vilnius, pp 416-421. 

[13] Ramírez, C. and Acuña, G., 2011, “Forecasting cash demand in ATM 
using Neural Networks and Least Square Support Vector Machine”, 
Congreso Iberoamericano de Reconocimiento de Patrones, CIARP, 
Pucón, Chile, Noviembre 2011, Lecture Notes in Computer Science, 
LNCS 7042, pp. 515-522. 

[14] Simutis, R., Dilijonas, D., Bastina L., Friman, J., Drobinov, P.: 
Optimization of Cash Management for ATM Network. ISSN 1392 – 
124x Information technology and control, Vol.36, No.1A (2007) 

[15] NN5, “Forecasting Competition for Artificial Neural Networks 
&Computational Intelligence”, http://www.neural-
forecastingcompetition.com/NN5 (2008) 

[16] Wichard, J. D., 2010, Forecasting the NN5 time series with hybrid 
models. Leibniz-Institut f¨ur Molekulare Pharmakologie (FMP), 
Molecular Modeling Group, Robert-Roessle-Str. 10, 13125 Berlin, 
Germany. 

[17] Ljung, L., 1987,  System Identification: Theory for the user. Prentice-
Hall, Englewood Cliffs, NJ. 

[18] Werbos P.J., 1990, Backpropagation Through Time: What It Does and 
How to do it. Proc. IEEE, Vol 78(10), pp 1150-1560. 

[19] Willmott, C. J. 1981. On the validation of models. Physical Geography, 
2, 184-194. (1981) 

[20] Garcia-Pedrero, A., and Gomez-Gil, P., 2010, Time Series Forecasting 
using Recurrent Neural Networks and Wavelet Reconstructed Signals. 
Proceedings of the 20th. International Conference on Electronics, 
Communications and Computers. Puebla, Mexico. 

[21] Swanson, E., A., Tayman, J., Bryan, T. M.: MAPE-R: A rescaled 
measure of accuracy for Cross-Sectional Forecasts. Department of 
Sociology. University of California Riverside. Riverside USA. 
Department of Economics, University of California. San Diego USA. 
McKibben Demographic Research. Rock Hill, South Carolina 29732. 

[22] Norgaard, M., 2003, The NNSYSID Toolbox, for use with Matlab, 
http://www.iau.dtu.dk/research/control/nnsysid.html 

[23] Canu, S., Grandvalet, Y., Guigue, V., Rakotomamonjy, A, 2005, SVM 
and Kernel Methods Matlab Toolbox. Perception Systèmes et 
Information, INSA de Rouen, Rouen, France. 

[24] Frohlich, H., Zell, A., 2005, Efficient parameter selection for support 
vector machines in classification and regression via model-based global 
optimization. In: Proceedings of the IEEE International Joint Conference 
on Neural Networks, IJCNN 2005. pp. 1431-1436 

[25] Chen, P-H., Lee, Y-W, Chang, T-L, 2009. Predicting thermal instability 
in a closed loop pulsating heat pipe system. Applied Thermal 
Engineering 29 (8-9), pp 1566-1576. 

 
 

 

 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /Cmb10
    /CMBSY10
    /Cmbsy10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /Cmbx10
    /CMBX12
    /Cmbx12
    /CMBX5
    /Cmbx5
    /CMBX6
    /Cmbx6
    /CMBX7
    /Cmbx7
    /CMBX8
    /Cmbx8
    /CMBX9
    /Cmbx9
    /CMBXSL10
    /Cmbxsl10
    /CMBXTI10
    /Cmbxti10
    /CMCSC10
    /Cmcsc10
    /CMCSC8
    /Cmcsc8
    /CMCSC9
    /Cmcsc9
    /CMDUNH10
    /Cmdunh10
    /CMEX10
    /Cmex10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /Cmff10
    /CMFI10
    /Cmfi10
    /CMFIB8
    /Cmfib8
    /CMINCH
    /Cminch
    /CMITT10
    /Cmitt10
    /CMMI10
    /Cmmi10
    /CMMI12
    /Cmmi12
    /CMMI5
    /Cmmi5
    /CMMI6
    /Cmmi6
    /CMMI7
    /Cmmi7
    /CMMI8
    /Cmmi8
    /CMMI9
    /Cmmi9
    /CMMIB10
    /Cmmib10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /Cmr10
    /CMR12
    /Cmr12
    /CMR17
    /Cmr17
    /CMR5
    /Cmr5
    /CMR6
    /Cmr6
    /CMR7
    /Cmr7
    /CMR8
    /Cmr8
    /CMR9
    /Cmr9
    /CMSL10
    /Cmsl10
    /CMSL12
    /Cmsl12
    /CMSL8
    /Cmsl8
    /CMSL9
    /Cmsl9
    /CMSLTT10
    /Cmsltt10
    /CMSS10
    /Cmss10
    /CMSS12
    /Cmss12
    /CMSS17
    /Cmss17
    /CMSS8
    /Cmss8
    /CMSS9
    /Cmss9
    /CMSSBX10
    /Cmssbx10
    /CMSSDC10
    /Cmssdc10
    /CMSSI10
    /Cmssi10
    /CMSSI12
    /Cmssi12
    /CMSSI17
    /Cmssi17
    /CMSSI8
    /Cmssi8
    /CMSSI9
    /Cmssi9
    /CMSSQ8
    /Cmssq8
    /CMSSQI8
    /Cmssqi8
    /CMSY10
    /Cmsy10
    /CMSY5
    /Cmsy5
    /CMSY6
    /Cmsy6
    /CMSY7
    /Cmsy7
    /CMSY8
    /Cmsy8
    /CMSY9
    /Cmsy9
    /CMTCSC10
    /Cmtcsc10
    /CMTEX10
    /Cmtex10
    /CMTEX8
    /Cmtex8
    /CMTEX9
    /Cmtex9
    /CMTI10
    /Cmti10
    /CMTI12
    /Cmti12
    /CMTI7
    /Cmti7
    /CMTI8
    /Cmti8
    /CMTI9
    /Cmti9
    /CMTT10
    /Cmtt10
    /CMTT12
    /Cmtt12
    /CMTT8
    /Cmtt8
    /CMTT9
    /Cmtt9
    /CMU10
    /Cmu10
    /CMVTT10
    /Cmvtt10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

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


