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Abstract— If a wind power producer must pay the costs of 
imbalances, the question arises of what is the optimal bid, given 
the market rules and the statistical properties of the wind 
forecasts and the imbalance prices. In this paper we derive 
optimal wind power bids for two sets of market rules, reflecting 
previous and new rules in the Nordic power system. The optimal 
bids are based on the evaluation of a large number of scenarios 
for the realizations of the wind forecasts and the balancing 
market prices respectively. Scenario aggregation is used to limit 
the total number of scenarios. The wind forecast errors are 
described by a traditional ARMA model. The balancing market 
prices are described by a model that uses time series and 
statistical models of the volumes and prices on the balancing 
market. The optimal bid in the so-called 1-price system will 
normally be to either bid zero or maximum production. In the 
alternative 2-price system, the optimal bid will be close to 
expected production. For the particular case study in this paper, 
the optimal bid for the 1-price system gives an improvement in 
total revenues of 2.5 %, while there is no observable 
improvement for the 2-price system. As such, the new system 
does give incentives to wind power producers to bid “correctly”. 
However, the total revenues for the wind park are reduced with 2 
% in the 2-price system, compared with the 1-price system. 

Keywords-wind power, forecast, optimal bid, balancing markets, 
settlement rules  

I.  INTRODUCTION  
Although wind forecasting methods are continuously 

improving, it is not possible to forecast wind speed exactly, 
even with a short time horizon. In many power markets, the 
day ahead market clears around noon the day before operation. 
This means that wind forecasts with a time horizon of  at least 
12 to 36 hours must be used when the spot market bids are 
submitted, resulting in considerable uncertainty, e.g. [1]. This 
uncertainty results in deviations between the spot market bids 
for each hour and actual production. Because there must be a 
continuous balance between generation and demand in the 
power system, these deviations must be balanced out in real 
time, which is the task of the System Operator. 

Many power systems today use balancing markets for the 
purpose of balancing in real time, cf. [2], Appendix 1. From the 
viewpoint of the System Operator, it is important that the total 
imbalances are as small as possible, because it is difficult and 
expensive to have sufficient balancing resources. Therefore 
most market systems are based on incentives to so called 
Balance Responsible Parties to make sure that they stick to 
their submitted plans as far as possible. Usually this is 
accomplished by the fact that the costs for being in imbalance 
are potentially high.  

For wind power it is obviously a disadvantage to face high 
costs for imbalances, because it is “non-dispatchable”. E.g. in 
Germany this is solved by paying the so-called feed-in tariff for 
all wind power, while giving the System Operators the task to 
balance all deviations from plan[3]. On the other hand in 
Norway and Sweden, (large) wind producers have the same 
responsibility for their own imbalances as any other power 
producer. In such cases, the question arises what is the optimal 
bid for the wind producers, given the statistical properties of 
the expected wind production and the prices in the balancing 
markets, as well as the particular market design. 

 The Nordic market has used a common merit order list for 
system balancing since 2002. This list is based on bids from 
producers for up- or downward adjustment of production. Also 
some large consumers offer reduction of demand. The common 
merit order list is used for the whole Nordic area, which means 
that the cheapest object of the list is used for regulation, unless 
this causes congestion. Recently further harmonization of the 
balancing market rules has been agreed [4]. Among others this 
has resulted in changes in the settlement rules, which 
potentially have an impact on both the revenues and the 
optimal bid strategies of wind power producers. 

The goal of this paper is to derive the optimal bidding 
strategy for a wind power producer, i.e. the bidding strategy 
that maximizes his total revenues, given the market design and 
the statistical properties of the wind forecast and the balancing 
market prices. The results of the optimal strategy will be 
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compared for the two relevant settlement rules, and they will 
also be compared with the standard bid, which is equal to the 
expected value of the forecast. 

In the following we will first outline the present balance 
settlement system in the Nordic countries, specifically focusing 
on the differences between the so-called 1-price and 2-price 
settlement systems. In the following sections we will explain 
how we calculate the wind forecast (Section III) and the 
balance price forecast (Section IV). Subsequently we discuss 
the determination of the optimal bids for each settlement 
system. In section VI we show the results of a case study, while 
Section VII draws the conclusions. The work described here is 
based on [5]. 

II. BALANCING SETTLEMENT IN THE NORDIC SYSTEM 
Until September 2009, the Nordic countries had different 

rules for balance settlement. In Norway, a 1-price system was 
used, where all imbalances were settled according to the 
balance price. The balance price is determined on the basis of 
the highest activated balancing market bid in the actual hour. 
The other countries had variants of a 2-price system, where 
deviations are paid the less favorable of the balance price and 
the spot price [4]. 

The rationale for the 2-price system is to give producers a 
stronger incentive to comply with their plans, providing better 
information and reducing the burden of balancing on the 
System Operator. On the other hand, the 1-price system is more 
“efficient” in the sense that it sends the same marginal price 
signal to all market parties.  

If wind production forecast deviations and balancing 
market price deviations are symmetrically distributed, it is 
straightforward to show that a producer who bids expected 
production will have zero regulation costs in the long run with 
the 1-price system. In practice there will be asymmetries in 
both balancing market prices and wind forecast errors, resulting 
in a positive cost. However, the real costs of deviations from 
schedule will be relatively small under this system in Norway 
because of the relative low balancing prices in general, which 
are a result of the high share of hydro production. On the other 
hand, the 2-price system is generally seen as unfavorable for 
wind power producers because production cannot be perfectly 
planned. 

The present common Nordic system [1] uses two balances, 
one for production and one for consumption and trade (which 
for convenience is called the consumption balance): 

Production balance =  
actual production – planned production 

Consumption balance =  
planned production + actual trade + actual consumption 

Consumption and sales have a negative sign, production 
and purchase a positive sign and purchase and sales are defined 
from the Balance Responsible Party’s (BRP) point of view. 
Negative imbalance implies that the TSO sells balance power 
to the BRP (i.e. the BRP buys balance power from the TSO) 
and vice versa.  

While the consumption balance is priced in accordance 
with the 1-price system, a 2-price system applies to the 
production balance. The difference between the price systems 
is illustrated in the table below, where the “BM prices” are the 
marginal prices for up- and down-regulation. 

TABLE I.  BALANCING MARKET PRICE SYSTEMS 

 BRP 
Imbalance 

System balance 
negative (up 
regulation) 

positive (down 
regulation) 

1-price 
system 

negative pBMup pBMdown 
positive pBMup pBMdown 

2-price 
system 

negative pBMup pspot
positive pspot pBMdown 

 

In the 1-price system an imbalance in the same direction as 
the system imbalance is punished, while an imbalance that 
supports the system is rewarded correspondingly. Over time the 
costs and revenues of imbalances to a large extent level out in 
Norway. In the 2-price system, imbalances in the same 
direction as the system imbalance are treated in the same way 
as in the 1-price system, but imbalances that support the system 
are not rewarded.  

III. WIND FORECAST ERROR MODEL 
The wind speed forecast error model is a traditional 

ARMA(1,1) model of the form [6], [7]: 

  
( ) ( 1) ( 1) ( )
(0) 0, (0) 0
V t V t Z t Z t
V Z

α βΔ = Δ − + − +
Δ = =

 

where ΔV(t) is the deviation from forecast in hour t, and Z(t) is 
a normally distributed variable with expected value 0 and 
standard deviation σZ. A wind speed scenario is calculated as 
the sum of the wind speed forecast and the wind speed forecast 
error scenario, and converted to wind power using the relevant 
power curve for a wind turbine of wind farm. 

To calculate the parameters α, β and σZ for the actual site, it 
is necessary to have sufficient data for wind speed or wind 
farm production as well as forecast deviations. If these data are 
not available, it is possible to use general parameters based on 
the sophistication of the weather forecast, the general shaping 
of the terrain around the wind farm and the average wind speed 
[6].  

The model is used to create a large number of wind speed 
and resulting wind power scenarios. The number of scenarios is 
subsequently reduced as discussed in Section V. 

IV. BALANCING MARKET PRICE MODEL 
The balancing market price model exists of two parts, a 

long term linear model that describes the relation between 
prices and volumes, and a short term SARIMA (Seasonal Auto 
Regressive Integrated Moving Average) model to calculate a 
forecast of the difference between the balancing market price 
and the spot price for the next 48 hours. This model is 
documented in [8]. The modeling steps are as follows: the 
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SARIMA model is first used to create a forecast of the price 
difference Δpr between the balance price and the spot price for 
the next 48 hours, based on the data for the preceding week. 
This price difference is used to determine the regulation state in 
the balancing market, cf. Figure 1. 

Figure 1: Regulation state determination  

If Δpr is within a certain band based, no regulation is 
assumed. Outside the band, a positive Δpr indicates upward 
regulation and a negative Δpr downward regulation.  

A long term statistical model is used to describe the relation 
between regulation volumes and prices. For each state (upward, 
downward and no regulation), the model exists of a 
deterministic part based on linear regression and a stochastic 
error term using an extreme value distribution [8]. By sampling 
volumes with this model, resulting balancing market prices can 
be calculated. In [8], the regulation state was treated as 
deterministic. In the present work the model is enhanced with a 
probability distribution modeling the uncertainty of the 
regulation state, where the standard deviation is based on the 
mean squared forecast error of the SARIMA model [5]. Based 
on this probability distribution we can sample any number of 
regulation states. 

The model we used is based on data for the year 2007. It 
can be argued that the statistical properties of the prices may 
change as a result from the changes in settlement rules. 
Although this may be the case, there are insufficient data 
available with the present settlement rules, which only were 
finally implemented in September 2009. 

V. BID OPTIMIZATION 
The procedures in the previous 2 sections are used to 

generate large numbers of scenarios for wind power forecast 
deviation and balancing market prices respectively. The 
number of scenarios is subsequently reduced using scenario 
aggregation [11]. The expected revenue for the wind farm 
owner for a particular hour under the 1-price system is given 

by:
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where Pbid is the bid volume, pspot the spot price and pyy=χ the 
probability for regulation state χ (1 up, 2 down and zero no 
regulation). The index i indicates the realized wind power 
scenario, Pi the corresponding wind power and pi the 
probability of the scenario. So is the set of scenarios with 
overproduction (Pi > Pbid), and Su the set of scenarios with 
underproduction. The index j indicates the balancing market 
price scenario and pjj its probability and PBM,j the balancing 
market price. For the 2-price system, the expected revenue is 
given by 
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In each case, the optimal bids are found by a 
straightforward enumeration of all possibilities, using a step 
size depending on the size of the wind farm. 

VI. RESULTS 
The model was tested for a wind farm on the coast of 

Central Norway, with an installed capacity of 57 MW. Wind 
data were available for the period 15 May 2008 to 24 February 
2009. Data for some days were missing, resulting in a total 
number of 271 days with data. Because the wind farm was 
commissioned only recently, insufficient production data were 
available, and estimates of α, β and σZ were based on general 
characteristics described in [6] and the relevant data for the 
wind farm, resulting in the values α = 0.98, β = -0.81 and σZ = 
1.75. 
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Using the procedures described in Sections III and IV, we 
generated 100 wind forecast scenarios and 100 balancing 
market price scenarios. Using scenario aggregation, these were 
subsequently reduced to 10 scenarios each, giving a total of 
100 scenarios. Because Norway so far only has a limited 
installation of wind power, it can fairly be assumed that there is 
little or no correlation between balancing market prices and 
deviations between forecasted and actual wind. 

We will first focus on the optimal bids. These are shown for 
a typical day in Figure 2 and Figure 3 respectively. 

Figure 2: Optimal bids for 7 October 2008, 1-price system 

Figure 3: Optimal bids for 7 October 2008, 2-price system 

The figures show minimum, maximum and expected 
production respectively, as well as the optimal bid. The default 
bid is equal to the expected production.  

For the 1-price system we see the typical behavior that the 
optimal bid is either zero or equal to maximum production. The 
reason is that if the probability for upward regulation is higher 
than the probability for downward regulation, it is optimal to 
bid zero, regardless the actual wind forecast. In this case one 
will get paid the upward regulation price for all production. 
Correspondingly, if the probability for downward regulation is 
higher than the probability for upward regulation, it is optimal 
to bid maximum production. Some comments to this 
conclusion must be made: Firstly, this bidding behavior is not 
allowed according to the market rules in the Nordic system and 
it would probably quickly be revealed by the System Operator. 
Today, based on the rules of Nordpool electricity exchange, the 
wind power producer is obliged to bid expected production for 
the next day. However, producers could bid less extreme, e.g. 
by bidding the lowest expected production in the case of 
expected upward regulation and the highest expected 
production in the case of expected downward regulation. 
Secondly, the method requires that the regulation state can be 
forecasted with some certainty, which is possible according to 
the price model we use. Thirdly it is required that there is no 
correlation between the deviation between actual wind forecast 

and prices. This will not be the case in countries with high 
penetration of wind power. Especially if many producers would 
try this strategy, there would occur a high correlation, which 
would defeat the strategy. Finally the strategy would result in a 
higher volatility of the daily revenues. However, as subsequent 
results will show, the impact on longer term volatility is 
negligible. 

With the 2-price system, the optimal bid may be either 
higher or lower than the expected value, but is normally close 
to it. The actual value will depend on the skewness of the 
distribution of the balancing market prices and the wind speeds 
respectively. To illustrate the dependency on the balancing 
market prices, we simulated the optimal bid for a particular 
hour for all relevant wind speeds for three different balancing 
market price forecasts as given in the following table: 

TABLE II.  BALANCING MARKET PRICE SCENARIOS 

Probability
Upward 

regulation
Downward 
regulation

No 
regulation

UP07 0.70 0.20 0.10
DOWN07 0.20 0.70 0.10
45-45 0.45 0.45 0.10 

 

In the forecasts UP07 and DOWN07, the probabilities are 
heavily skewed towards upward and downward regulation 
respectively, while the 45-45 forecast is symmetrical with 
respect to the probabilities of the regulation directions. The 
expected balancing market price for downward regulation 
(given that there is downward regulation) in this particular case 
is 22.4 NOK/MWh lower than the spot price, while the 
corresponding value for upward regulation is 10.8 NOK/MWh 
higher than the spot price1. The results of are shown in Figure 4 
below. 

Figure 4: Optimal bids with different balacing market price forecasts 

The Forecast curve shows the production of the wind park 
for wind speeds between zero and 35 m/s. At expected wind 
speeds above 22 m/s the wind speed for more and more of the 
specific turbines in the park are exposed to wind speeds above 
the cutoff speed and have to stop, resulting in a steeply 
declining production of the park. 

                                                           
1 1 NOK = 0.119 Euro, December 2009 
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For the DOWN07 forecast, the optimal bid is significantly 
above the expected production. Because of the high probability 
of downward regulation, it is optimal to have a low probability 
of producing more than bid. If there is downward regulation in 
reality and the wind park produces according to the forecast, 
the wind park owner gets paid the spot price for the bid, and 
has to pay the spot price for his imbalance, cf. TABLE I. , i.e. 
he receives the spot price for his whole production. 
Correspondingly, the optimal bid for UP07 is below the 
expected production. The optimal bid for the 45-45 scenario is 
somewhat above the expected production because of the 
expected values of the differences between the spot price and 
the up- and downward regulation prices respectively. This is 
also the reason why the difference between the DOWN07 
optimal bid and the spot price is greater than the corresponding 
difference between the spot price and the UP07 optimal bid. 

These results show that the tendency for the optimal bid 
under the 2-price system is the same as under the 1-price 
system, i.e. it is optimal to bid more than expected production 
when the probability for downward regulation is highest, and 
less than expected production when the probability for upward 
regulation is highest. However, the effect is much less, and will 
only be significant with highly skewed probability 
distributions. As we will show next, this is normally not the 
case for the period we analyzed. 

We now look at the whole period for which we have data, 
i.e. 271 days or 6504 hours. The average spot price in Southern 
Norway in this period was 407.1 NOK/MWh, and the average 
wind park production was 16.9 MW (29.6 % of the installed 
capacity). TABLE III. below shows the average net hourly total 
revenues (spot + balancing market) of the wind park for the 1- 
and 2-price systems respectively, where the default bid is equal 
to the expected wind production. 

TABLE III.  AVERAGE HOURLY REVENUES [NOK] 

 Simulated results Actual results
Default 

bid 
Optimal 

bid 
Diff Default 

bid 
Optimal 

bid
Diff

1-
price 6779 7136 357 6246 6405 159 

2-
price 6716 6733 17 6112 6095 -17 

Diff    67   403 -    134   310 -
 

We make a distinction between the simulated results and 
the actual results. The first are based on the average values 
obtained by simulating the 100 scenarios, the second by 
simulating the wind speeds and balance prices on the actual 
day. The simulated results are better than the actual results, 
which may be caused by the scenario aggregation, i.e. the fact 
that 10 x 10 scenarios do not fully describe the statistical 
properties of the wind and price probability distributions. 

From TABLE III. we can draw some interesting 
conclusions. Firstly, for the 1-price system the simulated effect 
of bidding optimally versus expected production is 159 
NOK/hour with actual wind and prices, which would amount to 

1.4 million NOK/year, an improvement of approximately 2.5 % 
of the expected wind park revenues. For the 2-price system, 
although the optimal bid is different from the expected value, 
this does not increase the wind park expected revenues. Using 
the actual values, there is even a very small, insignificant 
decrease in revenues. This shows that the 2-price system does 
not incentivize producers to bid different from expected 
production, which was one of the motivations behind the 
system. 

Secondly, if the default bid is used, the average revenues 
for the wind park owner are 134 NOK/hour or 2 % lower for 
the 2-price system than for the 1-price system, using actual 
data. Although 2 % does not sound much, it still amounts to 1.2 
million NOK/year for this relatively small wind park, making 
the objections to the 2-price system from wind producers 
understandable. Using optimal bids, the difference between the 
1-price and 2-price systems is much higher, reflecting the much 
greater advantage of optimal bidding in the 1-price system. In 
this case, the difference is approximately 5 % using actual data. 
However, it must be emphasized that this kind of optimal bids 
are against the system rules, and that they would not be viable 
in a system with much wind power as discussed above. 

Thirdly, we look at the average price obtained by the wind 
park and the implicit imbalance cost for wind. If it obtained the 
spot price for all production, the average price would have been 
403.3 NOK/MWh. This is slightly lower than the average price 
for the period, because there was obviously some more 
production when prices were below the average. This is the 
price a producer would get if he could forecast his production 
with 100 % certainty.  TABLE IV. below shows the average 
prices obtained under various assumptions, and the resulting 
imbalance cost. 

TABLE IV.  AVERAGE OBTAINED PRICE AND IMBALANCE COST 
[NOK/MWH] 

1-price system 1-price system
Av. price Imb. cost Av. price Imb. cost

Default bid 369.1 24.9 361.1 42.2
Optimal bid 378.4 34.2 360.1 43.2

 

Finally some words on the volatility of the wind park 
revenues, depending on the bid strategy. Because the optimal 
strategy deviates from bidding expected production, it is 
natural to expect that this strategy increases the volatility of the 
revenues, which may be undesirable. We therefore calculated 
the variance of the hourly revenues based on the 100 simulated 
scenarios. TABLE V. below shows the calculated volatility on 
an hourly, daily and weekly basis respectively. 

TABLE V.  REVENUE VOLATILITY, STANDARD DEVIATION IN % 

Default bid Optimal bid
hourly daily weekly hourly daily weekly

1-price 32.1 9.7 3.5 36.0 9.7 3.5
2-price 32.5 9.9 3.6 32.4 9.9 3.6
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It should be noted that we assume the spot price is known 
in these calculations, so that the real uncertainty is higher, 
especially with a weekly time horizon. However, we only focus 
on the volatility caused by the uncertainty in the wind forecast 
and the balancing market price. We have here also assumed 
that the hourly values are independent. This is not completely 
correct because of the properties of the SARIMA model, but 
we believe this effect is very small. 

The table shows that we do observe the effect of higher 
volatility of the revenues with the optimal bid for the 1-price 
system. However, this difference between the bid strategies 
vanishes when periods of a day or longer are considered, which 
means that this it not a problem in reality. For the 2-price 
system there is no difference in volatility.  

VII. CONCLUSIONS 
This paper considers the optimal bids for a wind park in the 

Nordic power market, and compares the settlement rules for 
imbalances that were in use until recently (the “1-price model”) 
and the new common Nordic rules (“the 2-price model). 
Balancing market price forecasts are based on the forecast of 
the regulation state, using a SARIMA model, and a forecast of 
the price given the regulation state, using a linear model. An 
ARMA(1,1) model is used for the error in the wind forecast. 

The optimal bid for the 1-price model is either to bid zero 
or the maximum wind park production, depending on the 
forecast of the system state. It should be noted that this is not 
allowed according to the rules in the Norwegian market. For 
the 2-price model, the optimal bid is normally rather close to 
the expected production, but there is some deviation based on 
the skewness of the balancing market price and wind forecast 
error deviation distributions. 

A case study was done for a 57 MW wind park in Central 
Norway showed for the period 15 May 2008 to 24 February 
2009. Using actual wind and price data, there was an increase 
in revenues of 2.5 % for the optimal bid compared with a 
default bid equal to expected production for the 1-price system. 
For the 2-price system there was no observable increase. This 
shows that the 2-price system gives incentives to wind 
producers to bid more correctly than under the 1-price system. 

It is also observed that the total revenues of the wind park 
for the actual case are reduced with 2 % with the 2-price 
system, assuming default bids in both cases. 

Further work will focus on the situation in other markets, 
and especially the case of high wind penetration, which can 
introduce a correlation between the deviation between wind 
forecast and actual wind and the balancing market prices. 

ACKNOWLEDGMENT 
Parts of the work were done within the project “Balancing 

Management in Multinational Power Markets”, financed by the 
Norwegian Research Council, the Next Generation 
Infrastructure Foundation in the Netherlands, the Norwegian 
and Dutch TSOs and several power producers. 

REFERENCES 
[1] Hanne Holttinen et al, “Final report, IEA Wind Task 25, Design and 

operation of power systems with large amounts of wind power”, IEA, 
2009. 

[2] ETSO, “Key Issues in Facilitating Cross-Border Trading of Tertiary 
Reserves and Energy Balancing”, May 2006. 

[3] W. Schulz, E. Handschin, C. Rehtanz, “Evaluation of wind power 
integration practices in Germany”, International Journal of Energy 
Technology and Policy, Vol. 6, No. 3, pp 298-310, 2008. 

[4] Nordel, “Report on Proposed principles for Common Balance 
Management”, 2007-16-11. 

[5] Kristian Wiik Ravnaas, “Optimal bid for a wind farm”, Master Thesis 
NTNU, Norway, June 2009 (in Norwegian). 

[6] Andrew Boone, “Simulation of Short-term Wind Forecast Errors using a 
Multi-Variate ARMA(1,1) Time-series model”, KTH, 2005. 

[7] Julija Matevosyan, Lennart Söder, “Minimization of Imbalance Cost 
Trading Wind Power on the Sort-Term Power Market”, IEEE 
Transactions on Power Systems, Vol. 21, No. 3, August 2006. 

[8] Stefan Jaehnert, Hossein Farahmand, Gerard Doorman, “Modelling of 
Prices Using the Volume in the Norwegian Regulating Power Market”, 
IEEE Bucharest PowerTech, 28 June – 2 July 2009. 

[9] Norwegian Water Resources and Energy Directorate, “Changes in the 
rules of 11 March 1999 nr 301 on metering, settlement etc”, February 
1999 (in Norwegian). 

[10] Hakån Heden, Gerard Doorman, ”Models for an improved balance 
settlement”, Elforsk rapport 09:54, April 2009 (In Swedish) 

[11] Rüdiger Barth, Lennart Söder, Christoph Weber, Heike Brand, Derk Jan 
Swider, “Methodology of the Scenario Tree Tool”, Wilmar Deliverable 
6.2(d), January 2006. 

 

 

35



<<
  /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


