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**BEGINNING OF EXAMINATION**
Afternoon Session
Beginning with Question 11

11. (7 points) You work as a risk manager for a publicly traded bank. Your CFO is
concerned about net income volatility. Your bank purchased 75 at-the-money 2-year call
options on ABC’s stock where one call option allows the trading of one share of ABC’s
stock. You want to delta hedge the options.

You are given the following:

Risk-free rate = 5% per annum,

ABC’s stock dividend = 3% per annum,

ABC'’s stock price = $100,

Price of at-the-money 2-year call option on ABC’s stock = $12.33,
Implied volatility of at-the-money 2-year call option = 20% per annum,

250 days in a year.

Based on your estimated volatility of 30% per annum, the Black-Scholes formula
indicates the option price would be $17.43.

(a) (I point) List factors that can drive the market price away from the Black-Scholes
model price.

(b) (2 points)

(1) Compare and contrast delta hedging using estimated volatility with delta
hedging using implied volatility.
(11) Recommend the appropriate choice for your situation.

(©) (2 points) Calculate, based on your recommendation in (b), the number of at-the-
money call options you need to buy long or sell short to neutralize delta for the
portfolio.

(d) (2 points) Calculate your expectation of the one-day mark-to-market profit or
loss, if hedging with implied volatility, based on your estimated volatility.

Exam QFICORE - Spring 2014 -1- GO ON TO NEXT PAGE
QFI Core Exam

Afternoon Session



12.

(9 points) You are hired as a portfolio associate at XYZ investment bank. Your client
asked your opinion of three different manager hire options.

e Option 1: Hire a single manager in either a growth or value style, but not both
e Option 2: Hire two managers, one in each style
e Option 3: Hire one manager in market-oriented style

Your director, who oversees all active managed funds within the bank, asked you to draft
a presentation to the client.
(a) (2.5 points)

(1) Compare value, growth and market-oriented investing styles.

(i1) List advantages and disadvantages of each of the three options that the
client was asking about.

You have obtained a copy of your client’s portfolio.

Client’s Portfolio | Market Benchmark
Number of stocks 20 200
Weighted average market cap 1 billion 2 billion
P/E 8 19
Price to Book Ratio 1.3 2.0
Dividend Yield 5% 1%
EPS projected growth 8% 15%
Industry weightings: Client’s Portfolio | Market Benchmark
Healthcare 0% 20%
Utilities 35% 20%
Finance 15% 10%
Consumer Discretionary 30% 10%
Information Technology 0% 10%
Telecommunications 0% 10%
Materials 20% 10%
Industrials 0% 10%

(b) (1.5 points)

(1) Explain how investing styles can be evaluated using holdings based style
analysis.

(i1))  Evaluate the investment style of your client’s portfolio.
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12. Continued
Your director has decided to propose a new investment manager to the client. Based on
his research and client’s investment constraints, only two investment managers are

eligible for consideration.

e Manager A follows 400 stocks with annual forecasts and the information
coefficient for each of the forecasts is 0.04

e Manager B follows 500 stocks with annual forecasts and the information
coefficient for each of the forecasts is 0.03

(©) (1.5 points) Recommend which manager A or B should be selected.

Another client has expressed interest in lower investment management fee products while
maintaining market exposure.

(d) (1.5 points) Describe the advantages and disadvantages of passive investing using
exchange traded funds, conventional indexed mutual funds and indexed

institutional portfolios.

The client has decided to structure her portfolio of managers as shown below:

Manager Allocated Expected Alpha Expected Tracking
Assets (SMM) (%) Risk (%)
W 800 0 0
X 100 2 4
Y 100 3 6
Z 100 4 8
Total Investment 1,100

The client assumes the managers’ alphas are uncorrelated. The client’s objectives call for
an information ratio of at least 0.6, with a tracking risk of no more than 1% per year.

(e) (2 points)
(1) Characterize the structure of the above portfolio of managers.

(i1))  Evaluate whether the portfolio of managers is expected to meet the
investment objectives.
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13. (7 points) The Organic Cauliflower Grower Association of Greenminded Valley
(OCGAGYV) represents the interest of its member producers. Its mission is to advertise
its producers, to stabilize the income of its members, and to promote healthy living and
environmental value.

OCGAGYV created a marketing fund of $1,000,000, and no other contribution to this fund
are expected or planned. Every year, $100,000 from this fund is to be used to promote
the consumption of organic cauliflower among kids. This marketing program is expected
to last for 20 years. These cash flows constitute the fund’s liability. At the end of that
period, OCGAGYV will assess whether it will return the initial fund, which is expected to
remain intact, to the members, or to implement a new marketing program.

As long as the fund is administered solely for the benefits of its members, this association
is not subject to tax.

You are given a universe of possible assets:

Symbol Stocks H o
AIR African Indian Rice 7% 25%
Symbol Bonds Rating | Coupon | Price Yield .to Term | Duration | O
maturity
GP Greenpeace A 5.00% | 106.55 | 4.50% 20 13.40 | 10%
UST US Treasury | N.A. | 3.00% | 100.00 | 3.00% | 20 15.41 5%

And the correlation matrix among AIR and GP is following:

4 AIR GP
AIR 1.00
GP 0.55 1.00

Assuming that:
e The Greenpeace bond is used as a proxy to model the fund’s liability
e Spending occurs twice a year and amounts are known in advance

e The duration of the fund’s liability is 12.15
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13. Continued

(a) (2 points) Develop a suitable investment policy for this fund. List and briefly
describe all elements.

(b) (2 points) Calculate:
(1) the rate to use in modeling the fund’s liability, and
(i1))  the present value of this liability.

Assuming your only investment options are the Greenpeace bond and the African Indian
Rice stock:

(c) (1.5 points) Calculate the minimum investment in equities needed to prevent the
surplus from shrinking.

(d) (1.5 points) Calculate the investment in equities that minimizes the surplus risk.
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14. (6 points) Ron Burgundy is a pension fund manager at a large mining company and has
contracted you as an actuarial consultant to help brainstorm on fund asset allocation
strategies for its defined benefit (DB) pension plan. Prior to consulting with you, Ron
read an article about modern portfolio theory and believed that the company should
explore maximizing the asset portfolio’s Sharpe ratio. You bring up the idea of using an
alternative metric, the risk-adjusted change in surplus (RACS).

(a) (I point) Describe two shortcomings of using the Sharpe ratio as a risk-return
measure.

(b) (1.5 points) Assess the appropriateness of using the RACS relative to the Sharpe
ratio for the pension fund’s asset allocation strategy.

The risk and return assumptions of a few of the key plan assets and liabilities are as follows:

Correlation Matrix

Lon
Excess  Standard  Sharpe Domestic  Global Tem% Liability
Asset Class Return  Deviation  Ratio  Duration Equity  Equity Bonds Index
Domestic Equity 4.00% 16.0% 0.25 1
Global Equity 3.80% 14.5% 0.26 0.90 1
Long Term Bonds 0.60% 8.0% 0.08 20 0.20 0.16 1
Liability Index 0.90% 9.0% 0.10 23 0.18 0.15 0.85 1

Due to a recent prolonged market upswing, the DB pension plan is currently overfunded.

(©) (1.5 points) Assess the appropriateness of using the following assets to support
the pension fund:

6) Long term bonds
(i1))  Equities — both Domestic and Global

(d) (I point) Assess how the appropriate allocation between bonds and equities will
change if the plan is underfunded.

(e) (1 point) Critique the following statements:

(1) “Whereas the Sharpe ratio evaluates investments relative to cash, the
RACS evaluates them relative to surplus.”

(i1) “Considering the duration and size of our pension liabilities, we should be
concerned about the duration of bonds we purchase from a liquidity
standpoint.”
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15. (7 points) You are an investment manager at a large bank. Your intern has produced
estimates for expected return, standard deviation, and correlation assumptions for various
asset classes.

Correlation Matrix

Expected Standard

Asset Class .. B C D E
Return  Deviation
A. Domestic Equity 11.0% 16.0% 1.00
B. Intermediate Bonds 3.5% 7.0% 0.10 1.00
C. Long-term Bonds 4.5% 8.0% 0.30 0.90 1.00
D. International Bonds 6.0% 9.0% 0.40 0.60 0.50 1.00
E. Real Estate 8.0% 11.0% 020 —-0.10 0.00 0.20 1.00

(a) (I point) List and briefly describe the criteria for effectively specifying asset
classes.

Using these assumptions and sign-constrained optimization, your intern constructed the
following table of corner portfolios. Portfolio number 8 is the global minimum variance

(GMV) portfolio.
Asset Class (Portfolio Weight %)

Portfolio Expected Standard

Number Return Deviation A B ¢ D E
1 11.0% 16.0% 100.0 0.0 0.0 0.0 0.0
2 9.4% 10.5% 48.3 0.0 0.0 0.0 | 51.7
3 8.8% 9.3% 37.5 0.0 0.0 14.5 | 48.0
4 8.3% 8.5% 30.7 0.0 8.7 15.7 | 449
5 7.8% 7.7% 27.7 19.2 0.0 10.6 | 42.5
6 6.8% 6.5% 19.7 | 38.6 0.0 4.1 | 37.6
7 6.2% 5.9% 14.8 | 50.7 0.0 0.0 | 34.5

8 (GMV) 5.2% 5.6% 53 | 664 0.0 0.0 | 283

Upon reviewing the table, you believe a portfolio was included in the table by mistake.

(b) (1.5 points) Identify which two of the portfolios in your intern’s optimization
table may not be corner portfolios.

(©) (1.5 points) Calculate the asset-class weights in an efficient portfolio with an
expected return of 9.00%. Assume that the entries in the optimization table are

correct.
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15. Continued

(d) (I point) List and describe any special strategic asset allocation considerations for
a bank.

(e) (I point) Explain how strategic asset allocation helps to manage systemic risk
exposure.

§)) (I point) Explain the relative importance of asset allocation versus other
investment decisions.
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16.

(4 points) LMN Life Insurance Company is specialized in selling fixed deferred annuity
products and currently has $9.6 billion of assets. Liabilities are expected to be $8 billion
next year. The following are the four strategic asset allocation choices available:

Strategic Asset Allocation A B C D
Expected Return 9% 8% 7% 6%
Standard Deviation of Return 17.3% 15% 10% 5%
Portfolio Component
Equity 30% 25% 20% 15%
Corporate Bonds 40% 47.5% 55% 62.5%
Structured Assets 30% 27.5% 25% 22.5%
Economic Risk Charge
Equity (Equity Risk) 40% 40% 40% 40%
Corporate Bonds (Credit/Rate Risk) 4%/0% 4%7/0% 4%/4% 4%/4%
Structured Assets (Credit/Rate Risk) 25%/0% | 25%/0% | 25%/4% | 25%/4%

The company’s risk/return criteria are as follows:

(a)
(b)

The company’s risk tolerance is to have enough economic surplus to withstand a
1-in-200-year stress event. The economic capital requirement for next year to

withstand a 1-in-200-year stress event is approximately $2.0 billion.

The company adopted Roy’s safety-first criterion as a risk/return criteria

Fully diversified economic risk charges for each asset class are calculated from
the economic capital model, and the company’s Investment Risk Committee
recently established a set of Investment Risk Limits based on an economic

framework.
Risk Factor RiSk. Limit
($billion)
Equity Risk 1.3
Credit Risk 1.0
Interest Rate Risk 0.3

(3 points) Recommend one of the four strategic asset allocations.

(I point) Describe the core elements of an integrated risk management
framework.

**END OF EXAMINATION**
Afternoon Session

Exam QFICORE - Spring 2014 -10 -
QFI Core Exam
Afternoon Session

STOP



USE THIS PAGE FOR YOUR SCRATCH WORK



USE THIS PAGE 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


