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INTRODUCTION 
 
Purpose 
 
The purpose of this paper is to outline the methodology used to calibrate the “standard 
formula” in Solvency II. Given that Solvency II remains a work in progress, many of the 
details are not yet final. Nonetheless, the various documents that have been released by 
CEIOPS, coupled with decisions made by the European Commission in response to 
CEIOPS advice, provide some indication of the history and direction of calibration. 
 
Background and History 
 
CEIOPS is currently undertaking the fifth Quantitative Impact Study (QIS 5) regarding 
the standard formula and its calibration. QIS 1 (2005) and QIS 2 (2006) were aimed at 
understanding the level of prudence in statutory reserves (technical provisions) and the 
architecture of the standard formula, respectively. QIS 3 (2007) and QIS 4 (2009) 
undertook further evaluation of the calibration of the standard formula, and QIS 5 is 
expected to be the final QIS prior to implementation. At each step, CEIOPS has made 
revisions to the factors used in the standard formula. It is expected that further revisions 
will be made, prior to Solvency II implementation, based on information learned from 
QIS 5. Thus, this paper should be viewed as an attempt to outline the methodology that is 
currently being considered by CEIOPS, and not as a description of the final structure of 
the standard formula.  
 
The Structure of Solvency II 
 
Solvency II’s standard formula will be used by those companies that do not use internal 
models to meet their regulatory capital requirements, i.e., to establish the Solvency 
Capital Requirement, or SCR. The SCR for an individual company is intended to be the 
approximately 99.5% Value at Risk (VaR) for that company, or a capital level that would 
result in a 1 in 200 probability of insolvency over a one-year time period. (See Appendix 
A for a description of VaR.) 
 
Solvency II uses a building-block approach in its “standard formula” to compute capital 
requirements (or overall SCRs) for insurance companies. First, capital requirements are 
calculated for individual component risks. These amounts are then combined using 
correlation factors to obtain an overall capital requirement or SCR.  
 
In some cases, the individual component risks are themselves composed of sub-risks, in 
which case, the capital requirements for the sub-risks are combined (using specified 
correlation factors) to determine the capital requirement for the relevant individual 
component risk.  
 
To understand how Solvency II is calibrated, one must know the following:  (1) the 
component risks and sub-risks that are used, (2) how these risks or sub-risks are 
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individually calibrated, (3) how the correlation factors are determined, and (4) how the 
results are combined to produce the SCR.  
 

1. The individual component risks include: market risk, counterparty default 
risk, life underwriting risk, health underwriting risk, non-life underwriting 
risk, and operational risk. Of these, market risk, life risk, non-life risk, and 
health risk contain two or more sub-risks. 

2. The component risks and sub-risks have been individually calibrated by a 
variety of approaches, including empirical analysis and judgment. Many of the 
factors have been revised based on the QIS results. In the discussion that 
follows, two examples are provided – the calibration of equity risk (a sub-risk 
of the market risk module) and the calibration of mortality risk (a sub-risk in 
the life underwriting risk module).  

3. The correlation factors were also chosen by a combination of empirical 
analysis (where possible) and judgment. (Note that CEIOPS elected not to use 
the customary Pearson product-moment measure. For a description of the 
general model used to determine correlation factors, see Appendix B.)  

4. The next section on the SCR standard formula describes how the results are 
aggregated to produce the overall SCR. 

 
This paper is not intended to provide a detailed explanation of the methodology used to 
determine the capital requirement and correlation factor for each individual risk and sub-
risk. The Solvency II Calibration paper provides great detail on the analysis that was 
undertaken, and there is no attempt to restate it here. Rather, this paper is designed to 
provide a high-level overview of the methodology, along with selected examples, to 
illustrate the approach. This work includes two appendices which further elaborate on 
information provided in the paper.  
 
SCR STANDARD FORMULA 
 
As indicated earlier, the standard formula for Solvency II uses a building block approach. 
According to Paragraphs 3.1238 and 3.1239 of the Solvency II Calibration paper 
(CEIOPS-SEC-40-10, dated 15 April 2010), 
 

 “[t]he standard formula … follows a modular approach. The overall risk which 
the insurance or reinsurance is exposed to is [partitioned] into [component] risks. 
For each[component] risk a capital requirement is determined.” 

 
“The capital requirement for the overall risk is 
 

,
.

overall i j i j
i j

SCR Corr SCR SCR= × × (1) 

 
where i and j run over all [of the component] risks and ,i jCorr  denotes the entries 

of the correlation matrix, i.e., the correlation parameters.” 
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So, in order to compute the overall solvency capital requirement, overallSCR , one needs (1) 

the SCR for each component risk and (2) the correlation matrix. As will be seen, 
considerable judgment was used by CEIOPS to determine a SCR for each component risk 
and the correlation factors that are used to combine them.  
 
The individual component risks considered in the overall formula are: 
 

1. Market Risk,  
2. Counterparty Default Risk,  
3. Life Underwriting Risk,  
4. Health Underwriting Risk,  
5. Non-Life Underwriting Risk, and   
6. Operational Risk. 

 
The correlation factors developed by CEIOPS in the Solvency II Calibration paper for the 
first five component risks are presented in Table 1 below: 
 
TABLE 1 
OVERALL CORRELATION MATRIX* 
 
 

Market 
Risk 

Counter- 
party 
Default 
Risk 

Life 
Underwriting 
Risk 

Health 
Underwriting 
Risk 

Non-life 
Underwriting 
Risk 

Market Risk  100% 25% 25% 25% 25% 
Default   100% 25% 25% 50% 
Life    100% 25% 0% 
Health     100% 0% 
Non-life     100% 
 
Because there is no allowance for a diversification benefit between operational risk and 
any of the other risks, all of the correlation factors involving operational risk are 
considered to be 100% and are omitted from Table 1. 
 
MARKET RISK COMPONENT 
 
To illustrate the methodology used by CEIOPS, consider first the market risk 
component/module of the overall SCR. The market risk module involves six sub-risks:  
 

• interest rate risk,  
• equity risk,  
• property risk,  
• spread risk,  
• currency risk, and  
• concentration risk. 
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The capital requirement for the market component risk is obtained by aggregating the 
individual sub-risk SCR terms in conjunction with the correlation factors according to: 

 

,
.

market i j i j
i j

SCR Corr SCR SCR= × × (2) 

 
where i and j run over all the market component sub-risks and ,i jCorr  denotes the entries 

of the correlation matrix for the market component sub-risks. CEIOPS estimated each 
SCR each sub-risk in such a manner that it is “calibrated” at a 99.5% VaR.    
 
The correlation factors for these sub-risks are presented in Table 2 below: 
 
 
TABLE 2 
CEIOPS MARKET RISK CORRELATION MATRIX* 
 
 Interest 

Rate 
Equity Property Spread Currency Concentration 

Interest Rate  100% 50%/0% 50%/0% 50%/0% 50% 50% 
Equity   100% 75% 75% 50% 50% 
Property    100% 50% 50% 50% 
Spread     100% 50% 50% 
Currency     100% 50% 
Concentration      100% 
*CEIOPS is proposing a two-sided correlation between interest rate and each of three 
other risks. The choice of the correlation factor depends on whether a rise or fall in 
interest rates is the crucial factor. In the event the insurer would have adverse results if 
interest rates fell, then the 50% correlation factor should be used. In the event the insurer 
would have adverse results if interest rates rose, then the 0% correlation factor should be 
used. 
 
In the next two sections, we illustrate the CEIOPS approaches to estimating (1) the SCR 
factors/stress levels and (2) the correlation factors. 
 
Example of Calculation of SCR Factor (Stress Level) for Individual Sub-risk 
 
On pages 37-41, CEIOPS describes the approach it took to estimate the standard equity 
capital charge for global equities. CEIOPS was concerned that financial distributions 
have “fat tails”. Such distributions, by definition, have more weight in their right tails 
than do normal distributions with identical means and variances. CEIOPS considered a 
number of items including the following: 
 

• The empirical 99.5% VaR for the Morgan Stanley Capital International (MSCI) 
World Developed (Market) Price Equity Index, using daily data beginning with 
the creation of the index in 1970 and ending in 2009, was 44.25%− . 
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• The empirical 99.5% VaR for the MSCI World Equity Total Return Index using 

monthly data beginning in 1970 was -42.12%. 
 

• Between 2008 and 2009, many “well-diversified equity portfolios (i.e., mimicking 
the MSCI [World Equity Index]) have halved in value”. 

 
This analysis led CEIOPS to conclude that “a stress of 45%” was reasonable “for global 
equities”. (Interestingly, for purposes of QIS 5, the European Commission has reduced 
the stress factor to 39%.)   
 
Example of Calculation of Correlation Factor1 
 
To give the reader an idea of how these factors were computed, we briefly describe 
CEIOPS’ efforts to compute the correlation factor between the equity and spread sub-
risks of market risk. The CEIOPS researchers considered a wide variety of possible 
solutions. In the end the result chosen was based on 21 data points encompassing the 
period from September 9, 1998 to October 28, 1998. This was during and/or immediately 
after the financial crisis resulting from the demise of Long Term Capital Management. 
This was obviously a period of extreme stress. (In fact, CEIOPS describes this period as 
one of “very extreme stress”.)  The specific series used were (1) the Morgan Stanley 
Capital International (MSCI) world index for equities and (2) “the spread to gilts on UK 
AA rated corporate bonds”. It turned out that the empirical correlation factor over this 
period was reported as exactly 75% and this was the value selected – the worst case 
scenario. 
 
Before arriving at this solution, CEIOPS considered and rejected other possible solutions. 
 

• A second period that CEIOPS defined as being of “very extreme stress” over the 
last twelve years was the period from February 12, 2008 through May 8, 2008. 
For this period, the empirical correlation factor was reported as 54%. 

 
• Two other periods considered were those from November 2, 2007 through 

February 27, 2009 and August 28, 1998 through January 29, 1999. Both of these 
had much lower correlation factors, to wit, -21% and 32%, respectively. 

 
Similar approaches were used to calculate other correlation factors. The details are 
presented on pages 357-371 of what was once known as the QIS5 Calibration paper and 
is now known as the Solvency II Calibration paper. 
 
Testing the Calibration for Market Risk   
 
Finally, CEIOPS tested the resulting SCR for market risk to see if it achieves reasonable 
results. Specifically, in Paragraphs 3.1337 and 3.1338 of the QIS 5 calibration paper, 

                                                 
1 Some related methodological issues are discussed in Appendix B of this work. 
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CEIOPS states that in order “[t]o assess whether a correlation matrix [approach] provides 
a [market risk] capital [requirement] in line with a stress at the 99.5% VaR, we need to 
consider the matrix as a whole, and consider whether the diversification benefit it 
provides is consistent with that we would expect in a 99.5% VaR event.” 
 
According to paragraph 3.1276, the goal for the market risk component, is for the 
absolute error 
 

mkt mktVaR SCR−  (3) 

 
to be close to zero. Here, mktVaR  is at the 99.5% confidence level set for one year. These 

are the typical parameter values selected by CEIOPS.  
 
The details around the calculation of the VaRmarket are unclear.  CEIOPS appears to have 
created a model (“typical”) insurance company and calculated a market risk capital 
requirement for that company based on actual historical data, then compared the results 
against a market risk capital requirement determined using the sub-risk requirements and 
correlation factors. While the details of the model insurance company are not given, the 
individual market sub-risk SCRs are:   
 
TABLE 3 
 

SCR for Market Risks of 
“Typical” Company 
Market Risk Amount 

of SCR 
Interest Rates 29.36 
Equity 39.24 
Property 8.39 
Spread 11.00 
Currency 5.22 
Concentration  6.80 
Total 100.00 

  
In Sections 3.1346 and 3.1347, CEIOPS concludes as follows: 
 
“Under the empirical [i.e., “typical”] model [approach], the 99.5th percentile capital 
requirement is 82.5, and under the Level 2 proposed matrix, the 99.5th percentile capital 
requirement is 83.7. The difference is low, with the Level 2 matrix being slightly too 
[conservative] by approximately 1.2%.”  
 
“This indicates that the correlation matrix proposed by CEIOPS provides overall capital 
figures broadly consistent with a 99.5% VaR”. 
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It is not entirely clear to us how CEIOPS arrived at the 83.7 SCR. Using Equation (2), the 
SCR’s in Table 3, and the correlation factors of Table 2, Tom calculated the 99.5% VaR 
to be 81.94. This is an issue that we need to investigate further.  
 
OTHER RISK COMPONENTS 
 
The SCRs for other risks were also calibrated, as were the corresponding correlation 
factors. As will be seen in the next few sections, considerable judgment has been applied 
in the process.    
 
Life Underwriting Risk Module 
 
The life underwriting risk module includes the following sub-risks:  
 

• mortality risk,  
• longevity risk,  
• disability risk, 
• lapse risk,  
• expense risk,  
• revision risk2, and  
• catastrophe risk. 

 
According to CEIOPS, “[t]here is no appropriate database for the calibration of the life 
underwriting risk correlation factors. For the time being, the choice of these factors needs 
to be based on expert opinion.” See Solvency II Calibration paper – page 351 – Paragraph 
3.1309. 
 
The correlation factors for this risk module are summarized in the following table: 
 
 
TABLE 4 
CORRELATION MATRIX FOR LIFE UNDERWRITING RISK 
(SEE PAGE 353) 
 
 Mortality  Longevity Disability Lapse Expenses Revision CAT 
Mortality 1       
Longevity -0.25 1      
Disability 0.25 0 1     
Lapse 0 0.25 0 1    
Expenses 0.25 0.25 0.5 0.5 1   
Revision  0 0.25 0 0 0.5 1  
CAT 0.25 0 0.25 0.25 0.25 0 1 
 

                                                 
2 As an example, revision risk might involve the adverse variation of an annuity’s amount, as a result of an 
unanticipated revision of the claims process. 



 

 9

 
Non-life Underwriting Risk Module 
 
This consists of two sub-modules: (1) the non-life premium and reserve sub-module and 
(2) the non-life catastrophe module. “The [non-life] premium and reserve risk module 
also uses correlations between different lines of business (LOB’s) to estimate the 
combined standard deviation of premium and reserve risk.” 
 
The correlation factor between (1) catastrophe risk and (2) non-life premium and reserve 
risk is based on expert opinion. (See the discussion on page 353.)  CEIOPS selected this 
correlation factor to be 0.25. 
 
Health Underwriting Risk Module 
 
“At [the] current [time], there is no appropriate database for the calibration of the health 
underwriting risk correlation factors. Therefore, for the time being, the choice of these 
factors needs to be based on expert opinion.” CEIOPS – page 355 – Paragraph 3.1327. 
 
CEIOPS assumed that the correlation factors of Table 4 (the entries of the correlation 
matrix for life underwriting) would also be appropriate for the health underwriting 
correlation factors for those products that are more similar to life insurance. For those 
health products not similar to life-insurance, judgment was used to establish correlations 
across three lines of business: accident, sickness, and workers’ compensation. 
 
Comment on Discussion of Health Underwriting Risk Module 
 
The above is based, as noted, on the discussion of Paragraph 3.1327. However, 
Paragraphs 3.1328 – 3.1334 appear to contradict Paragraph 3.1327. It is not clear which 
is the intended approach. For ease of exposition, we have limited our discussion to the 
simpler approach of Paragraph 3.1327. 
 
SUMMARY 
 
In this work, we have attempted to give the reader a feel for the methods that CEIOPS 
employs to compute its “solvency capital requirements”. We started with the overall 
formula of Equation (1). In Table 1, we presented the overall correlation factors. We then 
proceeded to discuss the formulas for the individual component risks. These formulas 
entailed the use of other correlation matrices. Clearly, CEIOPS conducted a huge amount 
of thoughtful analysis to obtain its results. Not surprisingly, a large proportion of its 
results rely heavily on “expert opinion”, judgment, and subjectivity. 
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APPENDIX A 
 
MATHEMATICAL PRELIMINARIES -- BASICS OF VALUE-AT-RISK 
 
At its simplest, Value at Risk (often written VaR) is merely a summary measure of 
market risk. It provides, in terms of dollars or any other appropriate monetary unit, a 
number that can be interpreted as an indication of a portfolio’s sensitivity to financial 
market risk. 
 
The theoretical basis for Value at Risk is found in probability theory, while the 
terminology for VaR comes from the frequentist paradigm of statistics. As with all 
probabilistic models, the application of VaR entails a number of underlying assumptions. 
The principal assumption for VaR is about the behavior of the financial markets for the 
portfolio under consideration. In the majority of cases, the assumption is made that the 
current market conditions will prevail for the immediate future. Then, simply stated, the 
VaR of the portfolio is the maximum loss anticipated over a given time period for a 
specified “confidence interval”. 
 
We are now ready to present the basic definition of Value at Risk. We first let 
 

• W denote the portfolio’s value at the beginning of the time period of interest 
 

• T denote the length of the time period, and  
 

• V denote the random variable representing the value of the portfolio at the end of 
the time period. 

 
Then, given a confidence level, α , and the assumption(s) on market conditions, the 
Value at Risk, VaR, satisfies the equation   
 

[ ] [ ]Pr PrV W VaR W V VaRα = ≥ − = − ≤ .    (A 1)−  

 
To be more specific, if 95%α =  and the length of T is one year, then the last equation 
states that the probability is 95% that the portfolio will lose no more than VaR dollars 
over the one-year period. 
 
Example of Use of Value at Risk 
 
Suppose we expect the value of a $100 portfolio one year from today to be closely 
approximated by a lognormal distribution with parameters 4.685μ = and .20σ = . What 
is the Value at Risk at a 95% confidence level over this one-year period? 
 
Because the random variable V representing the value of the portfolio one year from 
today is (approximately) lognormal, the ln V is a normal random variable with mean 
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4.685 and standard deviation .20. Since the initial value of the portfolio is $100 million, 
we can rewrite Equation (A-1) as  
 

[ ]Pr .95,V W VaR≥ − =  

or 

( )ln 100 4.685ln 4.685
Pr .95,

.20 .20

VaRV − − − ≥ = 
 

 

 
or 

( )ln 100 4.685
Pr .95,

.20

VaR
Z

− − 
≥ = 

 
   (A 2)−  

 
where Z is a standard normal random variable and VaR is in units of millions of dollars. 
The 5th percentile of the distribution of Z is -1.645, so Equation (A-2) implies that  
 

( )ln 100 4.685
1.645

.20

VaR− −
= −  

or 
VaR $22.055 million= . 
 
In other words, over the one-year period there is a 95% probability that the portfolio will 
lose no more than $22.055 million of its initial value of $100 million. 
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APPENDIX B 
 

COMPUTATION OF CORRELATION COEFFICIENTS FOR SUB-RISKS 
 
CEIOPS argues that the use of the customary Pearson product-moment measure to 
estimate the correlation coefficient of the pair of risks (i.e., random variables) X and Y is 
not appropriate here because  
 

• The dependency between the distributions of the two risks X and Y is typically 
not linear – e.g., there are tail dependencies. (This means they both have a 
tendency to go to the tail at the same time.) 

 
• The distributions of X and Y are typically skewed and so they both violate the 

required normality condition. (I am not sure why this is a problem. The 
correlation coefficient can always be computed irrespective of the underlying 
distributions of the random variables.)  

 
For these reasons, CEIOPS suggests choosing the correlation coefficient, XYρ ,that 

minimizes the absolute aggregation error 
 

2 2 2( ) ( ) ( ) ( ) ( )XYVaR X Y VaR X VaR Y VaR X VaR Yρ+ − − − × × . (B-5) 

 
(We note here that CEIOPS has used two notational schemes -- XYρ  and ,i jCorr -- to 

denote correlation coefficients.) 
 
In Section 3.1253, “CEIOPS acknowledges that achieving this conceptual [goal] is likely 
to present a number of practical [computational] challenges”.  
 

• In most cases the VaR can’t be estimated directly. 
 

• The parameter, XYρ , is likely to depend on an insurer’s specific insurance risks 

and so vary across insurers. 
 

• When “more than two risks are aggregated, the minimization of” Equation (B-5) 
has to be extended to include all of the combinations of risks. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /CMYK
  /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 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


