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INSTRUCTIONSTO CANDIDATES

General Instructions
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This examination has a total of 100 points. It
consists of amorning session (worth 60 points)
and an afternoon session (worth 40 points).

@ The morning session consists of 9
questions numbered 1 through 9.

b) The afternoon session consists of 7
questions numbered 10 through 16.

The pointsfor each question areindicated at the
beginning of the question.

Failure to stop writing after time is called will
result in the disgualification of your answers or
further disciplinary action.

While every attempt is made to avoid defective
questions, sometimes they do occur. If you
believe aquestion isdefective, the supervisor or
proctor cannot give you any guidance beyond
the instructions on the exam bookl et.
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Written-Answer |nstructions

Write your candidate number at the top of each
sheet. Y our name must not appear.

Write on only one side of a sheet. Start each
guestion on a fresh sheet. On each sheet, write
the number of the question that you are
answering. Do not answer more than one
guestion on a single sheet.

The answer should be confined to the question
as set.

When you are asked to calculate, show all your
work including any applicableformulas. When
you are asked to recommend, provide proper
justification supporting your recommendation.

When you finish, insert all your written-answer
sheets into the Essay Answer Envelope. Be
sure to hand in all your answer sheets because
they cannot be accepted later. Sea the
envelope and write your candidate number in
the space provided on the outside of the
envelope. Check the appropriate box to
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QFIPM.

Be sure your written-answer envelopeis signed
becauseif itisnot, your examination will not be
graded.
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**BEGINNING OF EXAMINATION**
Morning Session

1. (7 points) You are an investment consultant to a company that specializesin real estate
investments.
@ (1.5 points) Describe three key behavioral biasesin real estate investing.
(b) (3.5 points) For each of the behavioral bias you described in (a) above:
(i) (1.5 points) Describe an experiment confirming the bias.

(i) (2 points) Recommend workarounds that would improve the investment
decision process.

(c) (2 points) Explain why behavioral finance could be an important tool in shaping
investment decision-making, particularly in the real estate investment area.
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2. (6 points) You are an investment actuary reviewing a commercial mortgage backed
security (CMBYS) that is part of the investment portfolio for ZZZ Life Insurance
Company. The CMBS has three tranches:

senior tranche A with par value of 150 million and an annual coupon rate of 4%,
e junior tranche B with par value of 50 million and an annua coupon rate of

5%, and
e tranche X which is an interest-only tranche that is subordinate only to tranche A.

Interest and principal are paid in separate waterfall sequences.

The collateral underlying the CMBS consists of eight commercial mortgage loans with
four loans maturing in one year and the other four loans maturing in two years. All
mortgages are interest-only balloon loans, with prepayment lockout until maturity. Each
loan has an outstanding loan balance of 25 million and pays an annual interest rate of 5%.
The combined loan to value ratio (LTV) of the eight loans is 80%.

€)] (1 point) Describe four reasons the value of the underlying mortgages prior to
tranching and securitization could be worth less than the total value of al the
issued tranches.

A junior actuary saysthe A tranche should have alower credit rating than the overall
pool dueto the high LTV ratio of the underlying pool of commercial mortgages.

(b) (1 point) Explain why the A tranche deserves a higher credit rating, including a
supporting calculation.

(c) (2 points) Calculate the market value of the X tranche at issue if the yield to
maturity at issue is 4%.

Three loans default at the end of year 2. The recovery value of each defaulted loanis5
million.

(d) (2 points) Show the cash flows received by each tranche at the end of year 2.
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3. (6 points) Y ou are aportfolio manager for XY Z Insurance Company. Your portfoliois
associated with long-dated and illiquid liabilities. The company believes the asset
portfolio can earn additional spread by purchasing illiquid assets but has limited appetite
for credit risk. Investment policy dictates that for each bond in the portfolio, no more
than 50% of the option adjusted spread (OAS) should be attributable to credit risk.

Option adjusted spreads on several bonds have widened over the past year. The CFO
believes that the credit worthiness of the issuers has deteriorated and asks you to reassess
your portfolio.

@ (1 point) Provide two alternative explanations for the widened option adjusted
Spreads.

Y ou perform aregression over investment grade bonds to decompose bond OASs. The
model assumes the following relationship between OAS and credit default swap (CDS)
spreads and liquidity cost scores (LCS):

OAS =a+ fxCDS + yxLCS +11

where:
All variables are expressed in basis points
OAS isthe OASfor bond i

CDS isthe CDS spread for issuer of bond i
LCS isthe LCSfor bond i
n. isarandom error term

The estimated regression coefficients are given below:
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3.  Continued

Y ou are given the following for the three bonds in your portfolio:

Market Option CDS A%?&'S?gd I nqlicative
Bond | Value Adjusted Spread Spread Bid-Ask Benchmark
($M) | Spread (bps) | (bps) Duration Spread (bps)
A 200 450 150 7 20 Yes
B 400 700 250 5 60 No
C 400 400 200 3 30 Yes

The non-benchmark adjustment factor is 1.1.

(b)

(3 points)

(1) Attribute bond B’s OAS to the following sources. market-level risk
premium, credit risk, liquidity risk, and unexplained.

(i)

compliant with the investment policy.

(iii)

Identify which bonds (if any) should be liquidated so that the portfolio is

Estimate the transaction cost (in dollars) associated with liquidating bond B.

Y ou liquidate a bond from your existing portfolio and the proceeds must be reinvested
into anew bond. You wish to screen for bonds that are likely to have high liquidity
premiums.

(©)

(1 point) Describe three bond attributes other than OAS and Benchmark that can
be used to identify bonds with high liquidity cost scores.

Y ou are considering purchasing an unquoted Bond Z. Y ou have access to a database of
guoted bond attributes, including trading volume, age, bid-ask prices, and others.

(d)

(1 point) Explain how you can estimate the LCS for bond Z using the database of
guoted bond attributes.
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4. (6 points) ATL Company is considering adding infrastructure assets to its investment
portfolios. You are an investment consultant who specializesin infrastructure
investments. You are hired by ATL to provide your expertise on infrastructure as an
asset class.

@ (1 point) List four benefits of infrastructure as an asset class.

(b) (0.5 points) Describe two types of infrastructure investment vehicles.

(© (1.5 points) Evaluate the appropriateness of using primarily infrastructure
investments supporting the following liabilities:

(1) 3-year Guaranteed Investment Contract (GIC)
(i)  Whole life insurance contracts with high surrender charge
(i)  Defined benefit pension liabilities with a portability option

A recent study suggests that global pension funds have allocated about 0.5% of their
overall assets to infrastructure investments.

(d) (1 point) Describe four potential issues associated with infrastructure asset
alocation datain this study.

(e (0.5 points) Explain why the total exposure to infrastructure could be
significantly higher than the data suggests.
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4, Continued

Another recent study of over 40 unlisted infrastructure funds shows the following trends
of internal rate of return (IRR) against the funds vintage year.

Median and average IRRs by vintage year

12%
10% $
8%
6% //
4%
2%
0%

IRR

3 -5years ago 6 - 10 years ago 11-17 years ago
Vintage year

e=@= |RR median IRR average

()] (1.5 points) Identify the trend in the above graph and explain why such atrend
exists.
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5. (6 points) EcL issued a zero-coupon bond to fund its corporate project in the past.
Except for this zero-coupon bond, EcL has no other debt or liabilities.

You are given the following:

The remaining time-to-maturity of EcL’s zero-coupon bond = 16 years
The face value of the zero-coupon bond = $100 million

The market value of the zero-coupon bond = $63.89 million

The continuously compounded risk-free interest rate = 2% for all maturities

@ (1 point) Calculate the continuously compounded credit spread of the zero-
coupon bond

The assumed loss-given-default of this zero coupon bond is 24.01% of the face value.

(b) (1 point) Show that the risk-neutral probability of default of this zero-coupon
bond is 50%.

Y ou are using Merton’s model to estimate the total asset value. Y ou decide to calibrate the
model using the risk-neutral probability of default of 50%, and you assume an asset
volatility of 10%.

(© (2 points) Calculate the implied total asset value of EcL.

(d) (2 points) Calculate the instantaneous volatility of EcL’s equity value (o).
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0. (7 points) ABC is an insurance company that issues Single Premium Deferred Annuities
(SPDA) and funding agreements (FA). ABC’ s balance sheet contains the following:

Liabilities:

Assets:

SPDA —annuities with a fixed crediting rate for 7 years. The surrender
charge starts at 7% in year 1 and grades down 1% each year until reaching 0%
inyear 8 and later.

FA — 10-year term with afixed crediting rate. The contract holder has the
right to demand repayment of principal within 7 days at any time.

BBB-rated Corporate Bonds — 5-year fixed rate callable bonds
BBB-rated MBS Bonds — mortgage backed securities made up of 30-year
fixed rate loans

The Chief Risk Officer (CRO) has been asked to give a presentation to the Board of
Directors on the company’s liquidity risk and has included the following statementsin
the presentation:

“A sharp increase in interest ratesis a stress liquidity risk to ABC.”

“A sharp decrease isinterest rates is not a stress liquidity risk to ABC.”
“There will be no impact to ABC’ sliquidity position if one of our major
competitors becomes insolvent.”

@ (2 points) Critique the CRO’ s statements.

(b) (1 point) Recommend changes to the asset and/or liability profile to reduce
ABC’s stress liquidity risk.
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Continued

ABC’ s senior management has adopted a policy to addressits liquidity risk. The policy
mandates the company maintain a cash flow cushion of at least 105% under a stressed 3-
month period. The table below contains the projected cash flows for the best estimate

scenario.
Projected Cash Flows (millions) |Month1 |Month2 |Month3
Corporate Bonds 400 400 400
MBS Bonds 50 75 50
SPDA -300 -400 -500
FA -100 -125 -150

Concerned about a potential interest rate increase, the CRO asks you to perform a
scenario analysis. Y ou have been provided with the following information on the
liquidity stress scenario:

Interest rates increase

Only 80% of the MBS coupons are received
Withdrawal from the SPDA increases by 20%
Withdrawals from the FA increases by 100%

(2.5 points) Calculate the minimum liquidity reserve that needs to be established
in order to comply with the liquidity risk policy.

(©)

ABC chooses a hon-benchmark, A rated corporate bond as the asset to support liquidity
reserve. The bond has a bid-ask spread of 40 bps, with an option adjusted spread
duration of 5, and a non-benchmark adjustment factor of 1.15.

(d) (1.5 points) Calculate the amount (in millions) of the bond that would need to be
sold to provide the 3-month cash flows in the liquidity stress scenario.
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7. (7 points) You are an investment actuary at ABC Life Insurance Company initsALM
department. ABC’s management is concerned about the dollar duration mismatch in the
traditional line of business. It has been suggested that the company increase its exposure
to fixed income. Y ou are asked to study various investment strategies.

First, you are asked to consider investing in a Treasury Inflation-Protected Securities
(TIPS) bond with real yield of 0.5%. Y ou are provided the following information:

| ssuance date 1 year ago

10-year maturity at issuance

1% real coupon paid annually

forecasted annualized inflation rate is 2%
1000 original face amount per unit

@ (1.5 points) Calculate the real duration and an estimate of the effective duration
of this TIPS bond.

The current yield of a Treasury note with the same maturity date is 2.5%.

(b) (1.5 points) Assess whether you should invest in this TIPS bond instead of the
conventional bond taking into consideration the break-even inflation rate.

Second, you are asked to consider increasing the company’ s exposure to asset-backed
securities (ABS) as ameans of closing the duration gap while attempting to earn high
yields. Onetype of ABS that has been suggested is the Nonagency Residential
Mortgage-Backed Securities (Nonagency RMBY) class. Y ou intend to write a memo to
Management about Nonagency RMBS and the two major credit enhancement structures
for the class. Senior/Subordination Shifting Interest (Senior/Sub) structure (also called
six-pack structure) and Overcollateralization and Excess Spread (OC/XS) structure.

(© (1 point) Describe Nonagency RMBS.

(d) (1 point) Describe the key measurements of collateral performance for
Nonagency RMBS.

(e (2 points) Compare the two credit enhancement strategies for Nonagency RMBS.
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8. (7 points) ABC Company isa publicly traded life insurance company selling two
products:

1) Universal life (UL) insurance products with investment features and limited
market value adjustment at surrender

2) Immediate annuities

€) (1 point) Explain why segmentation of the asset portfoliosisimportant for ABC.
Two important aspects of interest rate risk are valuation concern and reinvestment risk.

(b) (1 point) Describe valuation concern with an example of how rising interest rates
could adversely affect ABC's UL products.

(© (1 point) Describe reinvestment risk with an example of how declining interest
rates could adversely affect ABC' s annuity business.

Insurance companies are sensitive to the risk of any significant chance of principal loss or
any interruption of investment income. ABC'’s Chief Risk Officer has noted that
insurance regulators require certain formulaic additional asset requirements that are not
based on market valuations of assets to mitigate these risks.

(d) (1 point) Discuss any potential adverse impacts of these regulatory requirements
to ABC.

XY Z is amanufacturing company which offers a defined benefit pension plan to its
employees. XY Z manages all assets on behalf of the pension plan members and bears all
related pension risks.

(e (1.5 points) Explain how the following factors may impact the risk tolerance of a
traditional defined benefit pension plan:

(i) Plan funded status
(i)  Sponsor financial status
(iii)  Sponsor profitability
(iv)  Workforce characteristics
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8. continued

XY Z is considering entering into a pension de-risking transaction with ABC. The
transaction allows XY Z to transfer the insurance risks associated with all retireesto ABC
by paying arisk premiumto ABC. XYZ maintains all pension assets and makes all
pension payments to members.

()] (1.5 points) Discuss how the transaction will impact the following elements of
the IPSfor XY Z:

(1) Risk and return objectives
(i)  Liquidity
(iii)  Time horizon

(iv)  Lega and regulatory factors
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0. (8 points) Y ou are reviewing the annual credit risk report at ABC Life Insurance.

@ (1.5 points) Critique the following statements included in the report:

A. Empirical studies show that the ratio of corporate bond durations to synthetic
Treasury bond durationsis constant as a function of synthetic Treasury
duration.

B. Effective durations should not be calculated based on changesin asingle
referenceyield for all bondsin a portfolio; these should instead be linked to
changesin yields for bonds with similar characteristics.

C. Real-world default probabilities are often lower than risk-neutral default
probabilities as they reflect the efficiency of the market.

D. The spread DVO01 of along protection position is calculated to be $3,042,
meaning that a 100bp increase in the LIBOR curve while keeping the spread
curve fixed would cause the value of the CDS position to increase by this
amount.

Y ou are given the following transition matrix included in the report, where “D”
corresponds to the default state.

AAA | AA A BAA | BA B D
AAA [189% |10% | 1% 0% 0% 0% 0%
AA 1% 89% | 9% 1% 0% 0% 0%
A 0% 3% 90% | 2% 3% 2% 0%
BAA | 0% 0% 7% 83% | 6% 1% 1%
BA 0% 0% 1% 6% 83% | 6% 4%
B 0% 0% 0% 1% 6% 90% | 3%
D 0% 0% 0% 0% 0% 1% 99%

(b) (1.5 points) Describe four (4) problemsin the above transition matrix.
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9. cContinued
The following was included in the report:
“We are switching our approach to spread sensitivity analysis from spread duration to
DTS Thischange has a number of advantages and disadvantages, including the

following.”

(© (2 points) Describe four (4) advantages or disadvantages of the DTS approach for
analyzing spread sensitivity.

(d) (1 point) Assess the relative merits of switching the approach from spread
durationto DTS.

The following formulas for the valuation of CDS contracts were included in the report:

Vionon = 00D ACLL4)2(0 XQU)+ QL)

Vimason = (1= R Z(1,)(Qt, )~ Q1, )

U=V Vv

protection Y premium

(e (2 points) Explain the key termsin the above formulas.

**END OF EXAMINATION**
Morning Session

Exam QFIPM: Spring 2020 -16 - STOP
Quantitative Finance and I nvestment Portfolio M anagement
Morning Session



USE THISPAGE FOR YOUR SCRATCH WORK




<<
  /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


