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Exam ILALFVU 
MORNING SESSION 

 
Date:  Thursday, April 30, 2015 
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 7 

questions numbered 1 through 7.  
 
  b) The afternoon session consists of 5 

questions numbered 8 through 12.   
 
  The points for each question are indicated at the 

beginning of the question.   
 
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 
ILALFVU. 

 
6.  Be sure your essay answer envelope is signed 

because if it is not, your examination will not be 
graded. 
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**BEGINNING OF EXAMINATION** 
Morning Session 

 
 

1. (10 points)  SJG is a U.S. life insurance company offering a variety of individual life and 
annuity products.  SJG’s asset portfolio consists of equity securities, debt securities and 
unsecuritized loans.  The company prepares its financial statements in accordance with 
U.S. GAAP.    

 
 

(a) (2 points)  Describe how SJG’s assets are to be classified and accounted for under 
SFAS 115. 

 
(b) (4 points)  As of December 31, 2014, SJG’s asset portfolio includes a 5 year 

noncallable bond with the following characteristics: 
 

• Purchase date:  12/31/2011 
• Maturity date:  12/31/2016 
• Purchase price:  95,670.52 
• Par value:  100,000 
• Coupon rate:  4% payable annually 
• Yield rate at purchase:  5% 
• Amortized cost as of 12/31/2013:  97,276.75 
• Fair value as of 12/31/2013:  101,000 
• Fair value as of 12/31/2014:  100,500 
• SFAS 115 category:  Held to Maturity 

 
Calculate the following for calendar year 2014 for this asset: 

 
(i) Year-end holding value 
 
(ii) Investment income 
 
Show all work. 
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1. Continued 
 

(c) (4 points)  You are given the following information for a cohort of SJG’s 
participating traditional life business: 

 
In Millions At Issue 12/31/2014 
Present value of future estimated gross margins  150 30 
Present value of future deferrable costs   60   4 
Unrealized holding gain on Available for Sale assets     0   5 

 
Assume: 

 
• DAC is amortized over the lifetime of the cohort 
• Realization of investment gain and loss is a profit-neutral event over 

the amortization period 
• The updated amortization factor, k-factor, as of 12/31/2014 is identical 

to the initial k-factor calculated at issue  
• Federal income tax rate is 35% 
 

Calculate the following as of 12/31/2014 for this cohort: 
 

(i) DAC asset 
 
(ii) Shadow DAC adjustment 
 
(iii) Other comprehensive income component of shareholder equity 
 
Show all work. 
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2. (10 points) 
 

(a) (2 points)  List the eight characteristics of an acceptable minimum guaranteed 
death benefit (MGDB) reserve system according to Actuarial Guideline 37  
(AG 37) for a variable life insurance policy with an MGDB.  

 
(b) (3 points)  For each of the following independent events: 
  

(i) The variable fund drops 10%. 
 

(ii) The policyholder deposits additional premium into the variable fund. 
 

(iii) The insurance company increases cost of insurance (COI) rates up to the 
guaranteed maximum. 
 

(iv) The policyholder transfers half of the variable fund to the fixed fund. 
 

Explain how the AG 37 MGDB reserve for a variable life insurance policy with 
an MGDB would be impacted if the event occurred immediately before the 
valuation date.  Justify your explanation.  No calculations are required. 
 

(c) (5 points)  You are given the following information for a flexible premium 
variable universal life policy that provides an MGDB equal to the face amount for 
the first 15 policy years: 

 
• Face amount is 150,000 
• Valuation interest rate is 4% 
• AG 37 Attained Age Level Reserve (AALR) at end of policy year 10 

is 1,200 
 

Policy year 11 12 13 14 15 
Valuation mortality rates 0.003 0.004 0.005 0.006 0.007 

  
 Policy Year 11 
Excess death benefit payable during year        0 
Fixed fund value at end of year        0 
Variable fund value at end of year    800 
Present value at end of year of future excess death 
benefits using valuation interest and mortality 

1,677 
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2. Continued 
 

Assume the excess death benefit payable during policy year 12 would be 150,000 
if the variable fund value at the end of policy year 11 were to depreciate by one-
third and then appreciate thereafter at the assumed investment rate.   

 
Calculate the MGDB reserve at the end of policy year 11 according to AG 37.  
Show all work. 
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3. (9 points)  Critique the following statements made by the actuary for JJB Life, a U.S. 
insurance company, with respect to the IFRS 4 Phase II exposure draft on insurance 
contracts: 
 

A. “IFRS may have an impact on the reporting for our SuperVUL, a variable 
universal life product that has a separate account investment option that 
guarantees 95% return of deposits on death.” 

 
B. “The profitability of our SuperTerm, a term life insurance product, won’t be 

affected.  New SuperTerm sales will continue to add to our bottom line at issue. 
For instance, take a hypothetical SuperTerm policy with a present value of cash 
inflow of 20,000, a present value of cash outflow of 12,000 and a total margin for 
uncertainty of 5,000.  This policy will produce a 3,000 gain at issue since there is 
a liability at initial recognition of -3,000.  This will allow the SuperTerm business 
to continue to offset the loss at issue from our disability income business.” 

 
C. “Updates for current estimates and for current market rates will impact our 

financial reporting in the same way.” 
 

D. “Net income will be more volatile.” 
 

E. “Insurers may become more aware of the costs and risks of embedded options 
and guarantees.” 

 
F. “The current accounting mismatch will increase due to valuing assets and 

liabilities on different bases.” 
 

G. “Costs will increase as insurance companies move to more market-value 
management reporting and providing more information to investors.”  
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4. (6 points)  With respect to the fair value of insurance contracts: 
 
 

(a) (2 points)  Describe the three levels of fair value inputs as categorized in 
SFAS 157. 
 

(b) (4 points)  You are given: 
 

• A 3-year term life insurance contract with the following cash 
flow patterns: 

 
Policy Year Expected Premium Expected Benefits

1 500 100 
2 300 250 
3 110 450 

 
• Credit spread (related to non-performance risk) is 0.4% 
• Risk premium is 12% 
• The risk premium is not updated and there is no change in the 

issuer’s credit standing 
• Spot rates are 3.50% for all durations 
 

Calculate the fair value liability of this contract in the second policy year 
using the Total Return Swap approach, as proposed by Gutterman, et al.  
Show all work. 
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5. (9 points)   
 
(a) (2 points)  Describe how you would determine the discount rate for each of the 

following: 
 
(i) Actuarial Appraisal Value 

 
(ii) Embedded Value 

 
(b) (4 points)  Recommend using either Embedded Value or Actuarial Appraisal 

Value for each of the following circumstances: 
 

(i) Your company wants to determine the value of a company that it is 
acquiring. 
 

(ii) Your company is valuing some stocks and other assets that it is selling. 
 

(iii) Your company wants to distinguish movements from economic earnings 
in values. 
 

(iv) You want to determine the value of a company as a "going concern." 
 

Justify your recommendation. 
 

(c) (3 points)  You are given the following for a block of variable annuities with 
guaranteed minimum income benefits: 
 

Required capital    100 
Free surplus    150 
Present Value (PV) of after-tax statutory book profits 2,000 
PV of cost of capital    500 
Value of future new business     300 

 
For the guaranteed minimum income benefit: 

 
Mean of PV of distributable earnings for a set of stochastic scenarios 1,300
PV of distributable earnings for a single deterministic scenario 900

 
Calculate the Embedded Value and Actuarial Appraisal Value.  Show all work. 

 
 



Exam ILALFVU:  Spring 2015 - 8 - GO ON TO NEXT PAGE 
Life Finance and Valuation – United States 
Morning Session 

THIS PAGE INTENTIONALLY LEFT BLANK 
 
 



Exam ILALFVU:  Spring 2015 - 9 - GO ON TO NEXT PAGE 
Life Finance and Valuation – United States 
Morning Session 

6. (10 points)  Your company is reviewing its level of capital relative to its target surplus.  
Target surplus is three times the Risk Based Capital (RBC) requirement. 
 
(a) (1 point)  Describe the actions the company might take if its capital level is below 

its target surplus goal. 
 
(b) (3 points)  Explain possible reactions that various stakeholders might have to the 

company holding capital below its target surplus goal.  
 
(c) (3 points)  Your company is considering reinsuring a large block of its term 

insurance.  
 
Assess the validity of the following statements: 

 
(i) “Yearly Renewable Term (YRT) reinsurance will not serve to improve the 

surplus position.” 
 

(ii) “If we use YRT reinsurance for our level term policies, the net amount at 
risk for all years would simply be the initial reinsured face amount.” 
 

(iii) “Funds Withheld Coinsurance is the same as Modified Coinsurance.” 
 

(iv) “Coinsurance is not a good option for term insurance because assets must 
be transferred.” 

 
Justify your response. 
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6. Continued 
 

(d) (3 points)  You are given: 
 

 
Bonds 

Number  
of Issuers 

Annual  
Statement Value 

 
RBC Factor 

Class 1 200 100,000,000 0.0040 
Class 2 400 200,000,000 0.0130 
Class 3 100 100,000,000 0.0460 
Class 4     0                   0 0.1000 
Class 5     0                   0 0.2300 
Class 6 100     2,000,000 0.3000 

 
Bond Size Factors 
First 50 issuers 2.500 
Next 50 1.300 
Next 300 1.000 
Over 400 0.900 

 
Calculate the change in the Risk Based Capital amount for bonds if the company 
were to sell all of its Class 6 bonds and not reinvest the proceeds in bonds.  Show 
all work. 
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7. (6 points)  LEO is a U.S. life insurance company offering a wide variety of individual life 
and annuity products.  On May 14, 2014, LEO received a letter from its domiciliary state 
insurance commissioner regarding the company’s year-end 2013 Actuarial Opinion and 
Memorandum.  The letter was addressed to LEO’s Appointed Actuary and requested a 
response within 30 days.  After reviewing the letter, the Appointed Actuary gave it to his 
assistant actuary and asked him to reply.  Due to other demands on his time, the assistant 
actuary set the letter aside for several months.  Finally, at the end of September, the 
assistant actuary responded to the insurance commissioner with the following letter:    
 

September 30, 2014 
 

Dear Insurance Commissioner, 
 

Following is a response to your letter dated May 14, 2014: 
 

(i) Cash flow testing was the method used to analyze asset adequacy for all 
business except our block of family term riders.  This block was not 
analyzed due to data challenges.  The block is very small, and the 
assumptions in the reserves are very conservative relative to historical 
experience.  Given the small size and historical experience of this block, 
we have no concerns regarding the adequacy of the assets supporting the 
block’s reserves.    

 
(ii) In performing the analysis, we relied upon several individuals for data 

and certain assumptions, but we did not include reliance statements in the 
opinion because these individuals think the statements are not necessary 
and are unwilling to sign them. 

 
(iii) All assumptions in the analysis were set on a best estimate basis, taking 

into consideration recent experience.  We did not explicitly document the 
assumptions in order to keep the size of the memorandum reasonable. 

 
(iv) The stochastic scenarios used in the analysis were created using an 

economic scenario generator that I developed.  We believe the scenarios 
are appropriate for asset adequacy testing.  We did not explicitly discuss 
the generator in the memorandum because, due to its proprietary nature, 
we do not discuss the generator with anyone outside of the company. 
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7. Continued 
 

(v) We consider the assets supporting the reserves to be adequate if, in the 
aggregate, projected statutory surplus and projected market value surplus 
are positive throughout the entire projection period for at least 85% of the 
stochastic scenarios.  As shown in the memorandum, projected surplus is 
positive throughout the projection period for over 90% of the scenarios, so 
we consider the assets to be adequate.  

 
We will make sure to incorporate the above responses into future memoranda. 
  
If you have further questions, please contact our Appointed Actuary. 
 
Sincerely, 
 
Assistant Actuary 
LEO Life Insurance Company 

 
 
(a) (3 points)  Identify any deficiencies in the letter relative to the general 

requirements for actuarial communications contained in Actuarial Standard of 
Practice No. 41. 

 
(b) (3 points)  Critique the adequacy of the assistant actuary’s response to the 

insurance commissioner relative to the requirements of the Actuarial Opinion and 
Memorandum Model Regulation. 

 
 

 
 

**END OF EXAMINATION** 
Morning Session 

 
 



 

USE THIS PAGE FOR YOUR SCRATCH WORK 
 
 
 



 

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


