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Exam CFEFD
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Date:  Wednesday, November 2, 2016 

Time:  8:30 a.m. – 11:45 a.m. 
 
 

INSTRUCTIONS TO CANDIDATES 
 

General Instructions 
 
 1. This examination has a total of 100 points.  

It consists of a morning session (worth 60 
points) and an afternoon session (worth 40 
points). 

 
  a) The morning session consists of 8 

questions numbered 1 through 8. 
 
  b) The afternoon session consists of 5 

questions numbered 9 through 13. 
 
  The points for each question are indicated 

at the beginning of the question.  Questions 
1 through 5 in the morning session pertain 
to the Case Study. 

 
2. Failure to stop writing after time is called 

will result in the disqualification of your 
answers or further disciplinary action. 

 
 3.  While every attempt is made to avoid 

defective questions, sometimes they do 
occur.  If you believe a question is 
defective, the supervisor or proctor cannot 
give you any guidance beyond the 
instructions on the exam booklet. 

Written-Answer Instructions 
 
1. Write your candidate number at the top of 

each sheet.  Your name must not appear. 
 
 2. Write on only one side of a sheet.  Start 

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

 
 3. The answer should be confined to the 

question as set. 
 
4. When you are asked to calculate, show all 

your work including any applicable 
formulas. 

 
 5. 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.  Seal the envelope and write 
your candidate number in the space 
provided on the outside of the envelope.  
Check the appropriate box to indicate 
morning or afternoon session for Exam 
CFEFD. 

 
 6. Be sure your written-answer envelope is 

signed because if it is not, your 
examination will not be graded. 

 
 
 
 
 
 
 
 
 

Tournez le cahier d’examen pour la version française. 
 
 © 2016 by the Society of Actuaries 
Printed in the U.S.A. 475 N. Martingale Road 
Exam CFEFD-Front Cover Schaumburg, IL 60173-2226 



 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 

CASE STUDY INSTRUCTIONS 
 

 
The case study will be used as a basis for some examination questions.  Be sure 
to answer the question asked by referring to the case study.  For example, 
when asked for advantages of a particular plan design to a company 
referenced in the case study, your response should be limited to that company.  
Other advantages should not be listed, as they are extraneous to the question 
and will result in no additional credit.  Further, if they conflict with the 
applicable advantages, no credit will be given. 
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**BEGINNING OF EXAMINATION** 
Morning Session 

 
 

Questions 1 – 5 pertain to the Case Study. 
Each question should be answered independently. 

 
 

1. (5 points)  The companies of RPPC have the following goals:   
 

I. Frenz: fund its expansion strategy (Case Study Section 4.2.2)  
II. Blue Ocean P&C:  reduce capital required for solvency purposes  
III. Darwin Life:  improve its capital position  
IV. Big Ben Bank:  transfer the risk of a block of its long term loans 

 
 
(a) (3 points)  Recommend a suitable capital management strategy for each of I, II, III 

and IV.  Justify your recommendations.   
 
(b) (2 points)  Explain why Blue Ocean P&C and Darwin Life company policies 

require higher credit ratings than Blue Jay Air’s.   
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Questions 1 – 5 pertain to the Case Study. 
Each question should be answered independently. 

 
 

2. (7 points)  RPPC is considering entering the health insurance business through the 
acquisition of Rose Health Insurance, a US-based insurer.  Too Big Bank is also 
interested in acquiring Rose.  The expected return for the Rose acquisition is 11% for 
RPPC and 6% for Too Big Bank.  Assume each company pays taxes at 35%.   
 
(a) (1 point)  Calculate the weighted average cost of capital for RPPC and Too Big 

Bank (Case Study Section 1.2.6).  Show your work.   
 
Assume the acquisition target leverage ratio is the same as the acquiring company’s 
leverage ratio.  The unlevered cost of capital of the acquisition is 10% for both 
companies.  Suppose each company can utilize either of the following funding 
frameworks to acquire Rose:   
 

I. Equity, with the proportion of equity increasing by an additional 10%.   
II. Debt, with the proportion of debt increasing by an additional 10%.   

 
(b) (2 points)  Assess which companies should pursue the acquisition under each 

funding framework by recalculating the WACC.  Show your work.   
 

(c) (1 point)  Explain two factors for RPPC to consider if it decides to issue debt.   
 

(d) (1 point)  Explain two factors for RPPC to consider if it decides to issue equity.   
 

In addition to financial performance, best-in-class capital allocation frameworks also 
consider:   
 

 Competitive advantage period 
 Portfolio fit 
 Risk profile 
 Environment 
 Value 
 

Assume RPPC plans to acquire Rose through Darwin Life.   
 
(e) (2 points)  Explain how two of the capital allocation framework considerations 

can be assessed by Darwin Life in the acquisition of Rose.   
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Questions 1 – 5 pertain to the Case Study. 
Each question should be answered independently. 

 
 

3. (11 points)  Blue Jay Air is considering proposals to either lease or purchase a new fleet of 
planes for its international operations.  (Case Study Section 2.6 – Exhibit 4) 
 
 
(a) (2 points)  Describe three reasons Blue Jay Air might choose to lease rather than 

purchase the new fleet.   
 
(b) (1 point)  Propose two clauses that Blue Jay Air might want to include in a 

contract if it chooses to lease.   
 
Blue Jay Air is considering each of the following debt funding options if it chooses to 
purchase the fleet:   
 

I. Private placement debt  
II. Callable bonds 
III. Convertible bonds 
IV. Secured debt  

 
(c) (2 points)  State one advantage and one disadvantage for Blue Jay Air for each of 

options I – IV.   
 
Assume the following for the remainder of the question:   
 

 If it purchases the fleet, Blue Jay Air will sell it at the end of 5 years for 
$1.4B.   

 Blue Jay Air's tax rate of 35% is the same as RPPC's.   
 Blue Jay Air’s cost of debt of 8% is the same as RPPC’s.   
 The lease expenditure would be paid in equal annual installments.   
 All revenues and expenses occur at year-end (except plane purchase / lease 

payments which occur at the start of the year).   
 

(d) (2 points)  Calculate the free cash flows over the next five years under both the 
lease and purchase options.  
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3. Continued 
 
(e) (2 points) 

 
(i) Calculate the after-tax cost of debt.   

 
(ii) Assess the appropriateness of using the after-tax cost of debt to discount 

the incremental future cash flows between the lease and purchase options.   
 
(f) (2 points)  Evaluate whether Blue Jay Air should lease or purchase the 

international plane fleet.  Justify your recommendation.   
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Questions 1 – 5 pertain to the Case Study. 
Each question should be answered independently. 

 
 

4. (7 points)  You are an actuarial student working on asset-liability analysis for Darwin 
Life’s general account.  You are given:   

 
 Market value of general account liabilities = $9.5 million 
 Duration of general account liabilities = 7.2 years 

 
 
(a) (2 points)  Calculate the duration of Darwin Life’s shareholders’ equity as of 

year-end 2014 (Case Study Section 7.8 – Exhibit 2).  Show your work.   
 

To test the impact of an increasing interest rate environment, you run a scenario assuming 
a 120 basis point parallel shift up of the entire yield curve.  The yield curve at year-end 
2014 is 3% in all durations.   
 
(b) (2 points)  Calculate the market value of shareholders’ equity as of year-end 2014 

in this scenario using the duration analysis from part (a).  Show your work.   
 
You are given the following information for the UL block at year-end 2014:   
 

 Each asset in the UL portfolio has a duration of 8.4 years.   
 The duration of the UL liability is 9.1 years.   
 Darwin Life’s duration matching policy is found in Case Study Section 7.6.2.   
 Potential new Asset A: 8-year zero-coupon bond with yield of 2.5%  
 Potential new Asset B: 15-year bond that pays a coupon of 15% of face value 

every 5 years and has a yield of 3.0%.   
 
(c) (2 points)  Construct a compliant UL asset portfolio using Asset A and/or      

Asset B.   Show your work.   
 
(d) (1 point)  Critique Darwin Life’s method of asset-liability management.   
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Questions 1 – 5 pertain to the Case Study. 
Each question should be answered independently. 

 
 

5. (8 points) 
 
(a) (1 point)  Describe the type of each risk model used by Big Ben Bank (Case Study 

Section 6.1.3).   
 

Your boss says, “I don’t know why we spend all this time developing models, they are 
never right anyway.”   
 
(b) (1 point)  Critique your boss’s statement.   

 
(c) (3 points) 

 
(i) Describe four guidelines risk managers use to manage model risk.   

 
(ii) Identify one good practice and one poor practice from RPPC’s model risk 

framework (Case Study Section 1.3.10).  Justify your choices.   
 

You are the risk manager of Big Ben Bank. You have collected 200 daily P/L observations 
from two different portfolios using a VaR confidence level of 95%  .   
 

I. Portfolio A has an exceedance level of 5 
II. Portfolio B has an exceedance level of 16  
 

Cumulative Distribution Function of binomial distribution 
 ( 200, 1 0.05n p     ) 

x 3 4 5 6 7 8 9 
 0.01 0.03 0.06 0.12 0.21 0.33 0.45 
        
x 10 11 12 13 14 15 16 
 0.58 0.70 0.80 0.87 0.92 0.96 0.98 

 
(d) (2 points)  Determine whether the model is valid for each portfolio by 

conducting one-sided frequency tests.  Show your work.   
 

(e) (1 point) 
 
(i) Identify a limitation of the validation test used above.   

 
(ii) Recommend an alternative test.   
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6. (6 points) 
 

(a) (1 point)  Describe the three types of real options that occur in capital budgeting.   
 

Your company has just committed to invest in a 3-year project.   
 

 Initial investment = $10,000 
 Each year the project’s end of year cash flows have a 50% probability of 

being either $2,000 or $6,000.  
 Assume the cost of capital is 14%. 
 

(b) (1 point)  Evaluate the decision made to invest in the project based on NPV 
analysis.  Show your work.   

 
Assume at the end of the first year, your company will know whether the project is a 
success (cash flow will always be $6,000) or a failure (cash flow will always be $2,000).  
At that time, your company has the option to abandon the project and receive its salvage 
value.   

 
(c) (2 points)  Determine the salvage value at the end of the first year that will set the 

value of the option to abandon to be zero.  Show your work.   
 

If the first project is a success, your company has a 70% chance of investing in an 
additional similar project.  If the first project is a failure, your company has only a 20% 
chance of investing in a second project.  Assume your company has invested in a second 
project.   

 
(d) (2 points)  Calculate the probability that your company’s first project was a 

success.  Show your work.   
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7. (9 points)  Tulip, Inc. has 10 million shares outstanding with a current share price of $25.  
Tulip has no debt outstanding and $30 million in excess cash.   
 
(a) (1 point)  Describe two agency costs of retaining cash.   
 
Tulip plans to distribute $30 million to its shareholders via either a one-time dividend or 
share repurchase.   
 
(b) (2 points) 

 
(i) Calculate Tulip’s share price following implementation of each payout 

strategy.   
 

(ii) Determine which payout strategy is optimal in the perfect capital market 
conditions of Modigliani-Miller.   

 
Butch is a long-term Tulip shareholder whose dividends are taxed at 35% and whose 
capital gains are taxed at 15%.   
 
(c) (2 points) 

 
(i) Determine which payout strategy Butch would prefer.  Support your 

answer.   
 
(ii) Determine which payout strategy Butch would prefer if his dividend tax 

rate is the same as his capital gains tax rate.  Support your answer.   
 
Tulip’s management believes that its shares are underpriced and that the true value of the 
company is $270 million.   
 
(d) (1 point)  Describe how Tulip’s management, acting in the interests of its long-

term shareholders, would use its proposed $30 million payout to signal this 
information to the market.   

 
Assume the company repurchases $30 million worth of shares.  Afterwards, investors 
revise their opinion to agree with management’s valuation of the company.   
 
(e) (3 points) 

 
(i) Calculate Tulip’s new share price.   

 
(ii) Calculate the amount gained by Tulip’s remaining shareholders due to the 

share repurchase.   
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8. (7 points)  Golden Carrot Asset Management LLC (“GCAM”) has recently hired you to 
manage the hedging strategy of its equity portfolio.  GCAM’s equity hedge primarily 
consists of standard European options.   
 
Geometric Brownian motion is used to model stock prices.   
 
 
(a) (2 points)  Describe four hedging parameters (i.e. Greeks) that provide 

information on the sensitivity of the portfolio.   
 

(b) (2 points) 
 
(i) Describe two major assumptions of geometric Brownian motion that 

violate actual stock price dynamics.   
 

(ii) Explain why practitioners still use the Black-Scholes framework given the 
limitations noted in part (i).   

 
GCAM’s CIO has requested a meeting with you to discuss changing GCAM’s hedge 
positions from European options to options that are path-dependent.   
 
(c) (1 point)  Describe two methods of valuing path-dependent options.   

 
(d) (2 points)  Compare and contrast the methods to calculate VaR for standard 

European options and path-dependent options.   
 
 
 
 
 

**END OF EXAMINATION** 
Morning Session 

 
 



 

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


