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Abstract

In the Solvency Il framework, Market Value Margin (MVM) comes in addition to
the Best Estimate valuation of liabilities as an attempt to provide a market-consis-
tent value of technical provisions.

In the “Cost of Capital” approach that has now been adopted, the MVM is defined
as the present value of the current and future costs of capital required to support
the liabilities until full run-off. The capital itself is defined as the amount of funds
needed over a one-year time horizon to ensure solvency within a 99.5" confi-
dence level, and this is computed by the Value at Risk (VaR) of the Available Ca-
pital, which in turn depends on the MVM. Hence, a mutual dependency between
Capital and MVM arises. Several simplifications and approximations, most of
them ignoring the circularity, have been suggested in order to project future ca-
pital requirements in the MVM calculations. However, little research has been
done to quantify these approximations. The subject of this note is to propose a set
of analytical methods to derive a “closed-form solution” for MVM for a Non-Life in-
surance company, from a theoretical model first, and then to fit this model to a
given set of simulations of future cash-flows, obtained from real claims history
data. The constraints are those imposed to date by CEIOPS in its interpretation
of the texts of the European Directive.

This SCOR Paper is a summary of a dissertation awarded
«Best research dissertation 2011» by the French Actuarial Prize,
awarded by SCOR in partnership with the Institut de l'actuariat.



1. Background

Fair Valuation of risks For Solvency I, the Solvency Capital Requirement
Under Solvency II, the Market Value Margin (MVM) (SCR) is meant to cover one year of deterioration,
is meant to bring technical provisions to a fair value, meaning that only “shocks” applied to the following
and is to be computed using the Cost of Capital ap- year are considered. The graph depicts, on the lia-
proach. In the background lies the Market Consis- bility side of the economic balance sheet, how the
tent economic balance sheet which reflects what capital funded attime t=0 is adequate to restore the
Solvency Il seeks to achieve: a fair valuation of risks. balance sheet to a fair value of liabilities at the end

of a distressed first year, where both the Best Esti-
mate of Liabilities (BEL) and the MVM
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2
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Schematically, the MVM calculation
can be carried out in 4 steps:

- First, project the expected SCR until all liabili-
ties run-off. This puts into the equations the fact that
an undertaking taking over the portfolio has to put
up future regulatory capital SCR(1), SCR(2), ...,
SCR(n-1) until the portfolio has run-off completely at

Limiting ourselves to the reserve risk only — as will be
done in the rest of this note — the following graph
shows that the Capital should be sufficient to restore
the balance sheet to a fair value of liabilities after a
1in 200 event:

time t=n;
— - Second, multiply all current and future SCR by
) the Cost of Capital rate (c or CoC). This captures the
Capo - fact that the insurer selling the portfolio has to com-
4 pensate the insurer taking over the portfolio for im-
- . 3 mobilizing future capital requirements;
MVMO{ - Third, discount everything to time 0;
- ’ S MV - The sum then gives the CoC risk margin.
> BEL:™
MVLo <
BELo <
J
APaid1
S o
t=0 t=1
Current Distress Scenario
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These steps result in the derivation of the MVM at
time 0. They are illustrated in the chart below.

SCR * CoC A

Projected SCR

SCR(0) |
SCR(1)
SCR(2)

SCR(n-1)

t=0 t=1 t=2 t=n-1 Year

—_

n-1
MVM, CoC Z SCR(®)
Il 1 0 =y 0 . —m
£=0 1+m)

The circularity issue

The SCR, in its extended formulation as implicitly
given in the European Directive, is computed as the
Value at Risk (VaR) of the Available Capital. This
Available Capital depends on the SCR via the Risk
Margin, as can be seen from the formula

MVM, = CoC - yr-d =0

t=0 (141pt1

expressed in the chart above. Put differently, the
Risk Margin is described in terms of the SCR and
the SCR depends on the potential movement in the
Risk Margin which makes up part of the Market
Value of Liabilities (MVL), hence a mutual depen-
dency.

In QIS5, several proxies have been suggested to by-
pass this issue, assuming that the Risk Margin wi-
thin the Standard Formula does not change under a
stress scenario.

This note intends to provide an estimate of what an
exact solution to this issue would be as well as to
provide a measure of the simplifications suggested
in practise.

2. Theoretical MVM — a closed-form solution

The current and future Capital and MVM come under
two general simultaneous equations:

Cap; = 99.5%[MVM;,y + E(Cp|Fpy1) — MVM, — E(C,|F)|F,]

n-1

MVM, = CZ E[Cap;|F,]

i=t
where:

- the notation 99.5%...] indicates the percentile
amount for the risk measure, which is the VaR at the
99.5" level.

- the notation |F, denotes that we are conditio-
ning on information about claims development avai-
lable at time t.

- Cap;y and MVM,; are the distributions of the
Capital and MVM respectively required at time t, all
in time-equal-t money

- C, is the discounted cumulative claims pay-
ments as at time t

n is the time of complete maturity (i.e. C,=
Coi1=Cprio=--.)
- ¢ is the Cost-of-Capital rate

g

It can be seen that in order to overcome the under-
lying circularity, we need to solve this backwards,
using a recursive approach from time n when all the
liabilities are run-off. The capital requirement is then
null and so is the MVM, as there is no requirement
to hold future solvency capital.

Solving using an analytical model

A simple claims process is studied, with a number of
explicit assumptions.

Namely, we will restrict ourselves to the reserve risk
only, gross of reinsurance, for a single line of busi-
ness. The CoC rate is set constant at 6% and a de-
terministic discount yield curve is used.

The claim structure assumes that the cumulative
paid claims follow the following regime:

C; = Cpy. LnN (i1, 62)|

for t=1,...,n, with n being the time where all liabilities
run-off.

Here we assume that the development factors are
log-normally distributed with a dependency structure
assumption imposing independent Gaussian Copu-
las between different time periods.
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The following graph shows the
model’s run-off of liabilities as well

as its dependency structure bet-
ween time periods: G

A closed-form solution is then obtained, providing a
theoretical value both for the MVM and the Capital at
each point in time — if the claims were to follow this

simple analytical structure.

3. Application: MVM Model

Building on this, we will now transpose those theo-
retical results into finding an estimate for more ge-
neral claims models, provided the outputs of these
can be extracted in the form of a set of simulations

of future cash-flows.

The approach is to apply a “mesh” on the sets of si-
mulations — obtained either by some Bootstrapping
or by an internal model — by fitting those outputs to
either of the two analytical models that will act as
“supra” models to describe the initial models more
concisely for the sole purpose of the “closed-form”

computation of the MVM.

LnN(,,67) LnN(figyy,621)
V.Y

Year-to-year development factors

time t (years)

Eieey c Cesa = c, Cumulated cash-flows

>

LnN (Ml:tJ 5 :t)

Cumulated development factors

An interesting advantage of this approach is that in
general no additional simulations are required for the
sole purpose of computing the MVM. A set of pro-
jected cash-flows is in practice usually at hand from
work carried out elsewhere, as many companies for
example derive ranges in their reserving exercises
or, if using an internal model for Solvency I, its out-
puts could be used. This then avoids having to per-
form simulations on simulations to capture
conditional predictive distributions of claims.

The following graph gives an overview of how the
different processes used in the case studies piece
together:

Stage 0 Stage 1
Simulations
Initial Models of projected
cash-flows
Bootstrapping

Internal models

Stage 2 Stage 3
luti
Apply a mesh ti‘l)-ll\lﬂt{?hllll

C; = Cp_y. LnN (i, 02)

Parameter
estimations
GoF tests
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Stage 1 is the inputs data required as a basis of
the mesh-fitting of Stage 2. They are obtained
through the initial losses development triangles from
which some initial modeling is carried out, as depic-
ted in Stage 0, in order to derive projected simula-
tions of the claims distributions until run-off.

Stage 2 is where a mesh — i.e. our analytical
model — is fitted to the projected simulations of cash-
flows from Stage 1. It is supposed to capture the
whole projected underlying distributions of cash-
flows into one analytical claims development struc-
ture. In order to fit the cash-flows to the mesh,
parameters need to be estimated. The fit will be
measured through Goodness Of Fit tests (GoF).

tion.

Stage 3 gives the results of the MVM estima-

Results on a typical projection path

MVM results

The theoretical solutions have then been applied to
two real case studies along a typical selected path.
The results for the two lines of business (Commer-
cial Property and Employer’s Liabilities) are presen-
ted below, in terms of MVM amounts first and then
also in terms of MVM + Capital amounts. The latter
element (MVM + Capital) is actually the most impor-
tant and meaningful from an economic point of view.
Indeed, the mutual relationship between MVM and
Capital holds in the way each of the two components
move against each other. If the MVM is larger, then
the Capital should be smaller since the MVM can be
used to fund future capital requirements, as MVM
drops to zero over time and that release from the
technical provisions is an offset to capital.

Then we present some high-level results of compa-
risons against classes of business. The underlying
data comes from internal models outputs, the aim
here being to get a wider picture of the QIS5 proxies
materiality.

MVM: Typical path over time

Commercial Property
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6000 1 : QIS5 - Proxy 4
\ QIS5 - Proxy 5

5000 A ——dr— QIS5 - standard approach

e QIS5 - USP (method2)

4000 1 QIS5 - USP (method3)

Amount

3000 A

2000 A

1000 - \\“‘i
. S
. — N
0 T T T T T —— e e
0 1 2 3 4 5 6 7 8 9 10 11
Development (years)

Capital+MVM: Typical path over time
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MVM: Typical path over time Capital+MVM: Typical path over time
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Comments on results
First, a few explanations on what exactly lies behind
the various results being compared here:

Analytical solution: it is the one solved for (Cap,,
MVM,) and calibrated to the data.

Unstressed MVM: this gives the analytical result
for (Cap, MVM,) where the capital ignores the mo-
vement of the MVM under a stress scenario over a
1-year horizon. This will provide a quantification of
the materiality of this currently used simplification.

QIS5 — proxy 3 (the “proportional approach” —
where the expected payment pattern over the run-
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off of the liabilities is used as an estimate of how the
capital requirement will run-off over the lifetime of all
liabilities) / QIS5 — proxy 4 (the “duration approach”)
/ QIS5 — proxy 5 (the “simplest approach” where the
MVM is defined as a set percentage of BEL): these
elements are meant to quantify the proxies sugges-
ted by QIS5, on the MVM approximation in isolation.
This means that the capital base these are using is
the one determined under the analytical solution, in
order to strip out the effect of the approximations
also applied when determining capital requirement
under the Standard Approach in QIS5 (cf. below). As



a result, the volatility taken into account (in the capi-
tal calculation, and hence, in the MVM number) is
estimated by the mesh parameterisation, which in
turn finds its roots in the input cash-flows.

QIS5 - standard approach: the Standard For-
mula provides a simplified way of assessing the ca-
pital amount at time t=0. Under the scope of this
study, the capital amount is made of non-life reserve
risk capital requirement for a single line of business
only. The technical specifications’ provide the follo-
wing calculations steps:
where o is the standard deviation for the reserve risk
(per reserve unit) provided in the Technical Specifi-
cations? and R; the reserves at time t. With the capi-
tal defined as such, the MVM is further approximated
using Proxy 3.

e ®~1[99.5%].,/In(02+1)

—1).ER,|F)
o?+1 ) el

NLres(t}t) = CathISS = (

QIS5 — USP? : in an extension to the pre-
vious, the undertaking can use its own specific pa-
rameters (Undertaking Specific Parameters) as a
measure of the standard deviation for the reserve
risk and use these in the Standard Formula. At the
undertaking level, the purpose is to contribute to a
more risk-sensitive capital requirement and allow a
better assessment of the underwriting risk that un-
dertakings are exposed to. At the European level,
encouraging companies to calculate these USP will
help revising the calibration of the corresponding
market parameters prescribed under the Standard
Approach. A credibility element is attached to the
final volatility to be used.

Then, bearing in mind that some of the conclusions
do not claim to be generalized in their application to
all lines of business and to all portfolios within each
line of business, as the results might be due to the
specific characteristics of the data chosen in the
case studies, the following can be observed.

First, as a generic comment that is independent of
the class of business, the “Unstressed MVM” analy-
tical solution, defined as the Expected Cost of Capi-
tal Risk Margin, with capital capturing the expected
BEL deterioration only (i.e this is the simplified ana-
lytical solution that by-passes the circularity issue)
gives a higher result than the exact solution, with a
spread roughly capped by the Cost of Capital rate.

(1) QIS5 Technical Specifications SCR.9.14 (cf. [3])
(2) QIS5 Technical Specifications SCR.9.29 (cf. [3])
(3) QIS5 Technical Specifications SCR.10.6 (cf. [3])

a

Working backwards, this is mainly due to the fact
that the MVM replaces the “simplified” capital at time
t=n-1 with a reducing effect at each previous projec-
tion year.

Then, overall on most classes, Proxies 3 and 4 seem
to systematically underestimate the MVM amount
throughout the whole run-off period, while Proxy 5
seems to overestimate it, especially over the first
year(s) depending on the class of business, sug-
gesting that the calibration factors were set to be
quite punitive in this scenario. In the case of Proxy 3,
the results confirm the intuition that Capital/BEL can-
not be a constant ratio over time as we get less di-
versification within a book as claims are paid out and
are settled. All these results are further mitigated
when looking at the MVM + Capital amounts as we
then have a diluting effect.

4. References

Solvency Il — background documents

[11 CEIOPS Consultation Papers — CP42

[2] QIS4 Technical Specifications

[3] QIS5 Technical Specifications

[4] Directive 2009/138/EC of the European Parlia-
ment and of the Council of 25 November 2009
(“Level 1” text)

Solvency Il - risk margin discussion documents
[5] The Chief Risk Officer Forum, A market cost of
capital approach to market value margins - Discus-
sion paper, Mars 2006

[6] Comité européen des assurances, CEA docu-
ment on Cost of Capital, April 2006

[71 Groupe Consultatif Actuariel Europeen, Sol-
vency ll: Risk Margin Comparison, February 2006

Risk Margins — presentations / academic work
[8] Rodney Bonnard, Simon Margetts, Practical
Market Value Margins, GIRO, 2008

[9] Gareth Haslip , Risk Assessment,Solvency Il —
Risk Margin, The Actuary, 2008

[10] Stephen W. Philbrick, Accounting for Risk Mar-
gins

[11] Robert Salzmann and Mario V. Wiithrich, Cost-
of-Capital Margin for a General Insurance — Liability
Run-off, 2010

SCOR Paper n°18 - Calculations under the Sll CoC approach



SCOR Paper N°1 - September 2008
Using Capital Allocation to Steer the Portfolio towards Profitability
SCOR Paper N°2 - August 2008
La bancassurance : généralisation ou déclin du modéle ?
SCOR Paper N°3 - December 2008
Valuation in insurance and financial crisis
! SCOR Paper N°4 - March 2009
Modern Companies and Extreme Risks

SCOR Paper N°5 - July 2009
Securitization, Insurance and Reinsurance
SCOR Paper N°6 - January 2010
Adapting the solvency regulations to times of crisis, accepting the riskiness of the situation
SCOR Paper N°7 - January 2010
The Influence of Risk Measures and Tail Dependencies on Capital Allocation
SCOR Paper N°8 - March 2010
Principle-based Solvency: A Comparison between Solvency Il and the Swiss Solvency Test

SCOR Paper N°9 - December 2010

Aging: a Global Phenomenon

SCOR Paper N°10 - December 2010

PrObEx: a New Method for the Calibration of Copula Parameters from Prior Information, Observations and
Expert Opinions

SCOR Paper N°11 - December 2010

Development Risk

SCOR Paper N°12 - December 2010

Study of the impact of inflation and GDP growth on property-liability and life insurance premiums over the
last 30 years: case of the G7 countries

SCOR Paper N°13 - March 2011

Preparing for Solvency II: Points of debate in the Standard Formula

SCOR Paper N°14 - April 2011

Modelling operational risk in the insurance industry

SCOR Paper N°15 - May 2011

Why do the French not purchase more long-term care cover?

SCOR Paper N°16 - Juin 2011
A new method for modeling dependence via extended common shock type model

SCOR Paper N°17 - October 2011
EU regulation of greenhouse gas emissions: what solutions can insurance companies offer industry?

COR

Global Risk Center

SCOR Papers, edited by SCOR, are one of the tool supporting the SCOR Global Risk Center.

The SCOR Global Risk Center gathers and analyses the most interesting resources about risks. It operates as a dual
resource center, based both on data and resources produced by SCOR itself, and on all other resources available se-
lected specifically by SCOR. Publications will be available in English, French and/or German.

SCOR Global Risk Center is available at www.scorglobalriskcenter.com or on SCOR’s website — www.scor.com.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /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 true
  /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 ()
  /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




