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Exam ILALPM 
MORNING SESSION 

 
Date:  Tuesday, April 28, 2020 
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 6 

questions numbered 1 through 6. 
 
  b) The afternoon session consists of 4 

questions numbered 7 through 10. 
 
  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 ILALPM. 

 
 6. Be sure your written-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. (9 points)  AJZ Life’s asset portfolio backing its single premium deferred annuity 
products have the following characteristics: 

 
The current average liability portfolio duration is the same as the current average asset 
portfolio duration (6.4 years). 
 
The current asset portfolio is comprised of 100% fixed income assets. 

 
 

(a) (3 points)  Describe risks AJZ could face in a rapidly rising interest rate 
environment. 
 

(b) (3 points)  Critique the following recommendation: 
 
After discussion with the Investment and Risk Officers, we recommend using a 
strategic asset allocation based on AJZ’s long term exposure to systematic risk. 
The asset allocation should be reviewed and adjusted quarterly to ensure the 
allocation meets AJZ’s risk and investment return objectives.  We strongly 
recommend an asset-only approach to determine the asset allocation strategy.  
Asset-only should be adequate to achieve AJZ’s needs. 
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1. Continued 
 
(c) (3 points)  Below is a subset of bond issuers that comprises AJZ’s fixed income 

asset portfolio.  
 

Issuer Rating 
Market Value in 
Fixed Income 
Portfolio (millions) 

Average 
Duration 
(in years) 

Par value 

Airline public 
company A 100 6.5 105 

Financial public 
company AA 100 10 120 

Technology public 
company BBB 100 3 110 

Other issuers Various 200 5 90 
Total  500   

 
The investment team foresees a downgrade of the technology public company from 
BBB to BB and has recommended a replacement issuer with average duration of 
6.5 years which is sold at a 98% discount relative to the bond’s par value. 
 
Calculate the amount of replacement bond to purchase without changing the 
duration profile of the asset portfolio.  Show all work. 
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2. (11 points)  Company XYZ is offering a long-term care product with the following 
features: 
 

• Elimination period:  100 days 
• Original benefit amount:  3,000 per month 
• Compound inflation protection:  5% annual on original benefit amount 

 
 
(a) (2 points)  Propose three product feature changes that would reduce payout 

variability from the base design.  Justify each proposal. 
 
(b) (2 points)  You are given: 
 

Present Value (PV)  PV at 5% PV at 10% PV at 12% 
Premium 382.7 249.8 207.3 
Pre-tax solvency earnings 35.2 29.5 24.7 
Tax 14.1 11.8 9.9 
Increase in required capital 8.6 12.3 15.9 
After-tax investment income on 
assets backing required capital 1.5 1.2 1.1 

 
• XYZ’s hurdle rate is set using a weighted average cost of capital method.  
• XYZ’s capital structure is 65% equity and 35% debt.   
• Stockholders demand a return of 13% after-tax. 
• Pre-tax cost of debt is 7%.  
• The return on investment for the asset backing the liability is 5%. 
• Corporate tax rate is 40%. 

 
Calculate the following profit measures: 

 
(i) Embedded value 

 
(ii) Profit margin 

 
Show all work. 
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2. Continued 
 
(c) (2 points)  For each of the following sensitivity tests: 

 
• Morbidity decreases 
• Mortality decreases 
• Lapses decrease  
• Interest rate drops 

 
(i) Describe the impact on profitability. 

 
(ii) Provide a realistic example that would lead to the above scenarios. 
 

(d) (2 points)  Propose an approach XYZ can use to better understand the impact on 
profitability for combined changes in morbidity and interest assumptions.  Justify 
your answer. 
 
 
 
 

Question 2 continued on the next page. 
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2. Continued 
 

(e) (3 points)  Critique each of the statements about XYZ’s product development 
process:  
 
(i) Profitability should be expressed as a percent of first year sales.  This 

makes it easy for management to easily calculate and understand 
profitability with varying levels of sales.   

 
(ii) Two profitability targets need to be set – one based on marginal expenses 

only and one based on fully allocated expenses. 
 
(iii) The product development decision making process can be depicted by: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This allows for an iterative process between pricing actuaries and 
marketing to develop a price that is agreeable to both parties.   

 
 

Decide to Begin Open Decision Point 

Plan Proposal 

Actuarial / Marketing 
Meeting 

Go / No Go 

Detail & 
Implementation 



Exam ILALPM:  Spring 2020 - 6 -  GO ON TO NEXT PAGE 
Life Product Management 
Morning Session 

THIS PAGE INTENTIONALLY LEFT BLANK 



Exam ILALPM:  Spring 2020 - 7 -  GO ON TO NEXT PAGE 
Life Product Management 
Morning Session 

3. (8 points)  A reinsurer is providing a quotation for a client ceding a single life, increasing 
death benefit universal life product. 
 
Yearly Renewable Term (YRT) reinsurance premiums will be quoted as a constant 
percentage of either the CIA 9704 industry mortality table or the client’s own “RFP 
2019” mortality table.  Both tables end using the less-than-one method with a value of 
0.45, plus an ultimate mortality rate of 1.00 at age 120. 
 
 
(a) (2 points)  The following premium rates achieve comparable profitability targets 

for the reinsurer: 
 

 CIA 9704 RFP 2019 
Male nonsmoker 50% 95% 
Male smoker 45% 90% 
Female nonsmoker 54% 99% 
Female smoker 52% 96% 

 
The reinsurer’s marketing actuary has made the following comment: 
 
“Since the profitability numbers look similar, we should be indifferent to the 
choice of mortality table and propose both options to the ceding company to let 
them decide which one to use.” 
 
Critique the statement.  Justify your response. 
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3. Continued 
 
(b) (6 points)  The client is seeking to add a joint last survivor option to their UL 

product.  It will be administrated on an equivalent single age (ESA) basis. 
 

(i) (3 points)  The ceding company provides the following information about 
the joint last survivor option: 
 

• The ESA will be based on mapping to male nonsmokers 
• No changes in underwriting 
• Single life lapse rates and independent mortality rates for each 

life are assumed 
• Reinsurance premiums will be based on CIA 9704 

 
The reinsurer determines male nonsmoker premium rates must increase 
from 50% to 80% of the CIA 9704 male nonsmoker table to support the 
joint last survivor business at an adequate profitability level. 
 
Justify the premium rate increase to the ceding company. 

 
(ii) (3 points)  The client has acknowledged the need to support substandard 

and uninsurable lives, and is proposing the following approach: 
 

• For standard or substandard lives, the joint rating will be the 
greater of the individual life ratings and the rating will be 
applied to the ESA YRT premiums 

• If one life is deemed uninsurable, a regular single life product 
will be offered to the insurable life 

 
Assess the feasibility of this proposal.  Justify your assessment. 
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4. (13 points)  FGH Insurance has an inforce block of standalone long-term care (LTC) 
policies.  You are requesting premium rate increases due to deteriorating experience, 
pending regulatory approval.   
 
Your company is currently considering three options to improve the profitability of the 
standalone block of LTC policies. 
 
Option 1:  Co-insure 50% of the LTC business while maintaining the policy and claim 
administration. 
 
Option 2:  Implement an exchange program to offer paid up policies instead of premium 
rate increases. 
 
Option 3:  Improve claims management by increasing process efficiency and fraud 
detection.  
 
 
(a) (6 points)  Analyze how the following inforce experience assumptions will be 

impacted under each of the three options.  Justify your responses. 
 

(i) Morbidity 
 
(ii) Mortality 
 
(iii) Lapses 
 
(iv) Expenses 

 
(b) (3 points)  Identify two advantages and disadvantages of each option for FGH. 
 
Given the observed unfavorable experience of the inforce block, a consultant has 
recommended that FGH revisit its current LTC product design.  
 
(c) (2 points)  Recommend two product design modifications to improve profitability.  

Justify your answer. 
 

(d) (2 points)  Compare and contrast Return on Equity (ROE) and Return on Asset (ROA). 
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5. (10 points)  You are given: 
 

Mortality Group Actual Claims Expected Claims  A/E 
Male Nonsmoker 1,000 830 120% 
Female Nonsmoker 850 945 90% 
Male Smoker 600 510 118% 
Female Smoker 50 55 91% 
Total 2,500 2,340 107% 

 
 

(a) (1 point)  Compare and contrast the Limited Fluctuation and Buhlmann 
Empirical Bayesian credibility methods. 
 

(b) (1 point)  Calculate the minimum number of claims required for full 
credibility under the Limited Fluctuation credibility method, assuming 95% 
confidence with a corresponding z-value of 1.96, and an error margin of 5%.  
Show all work. 
 

(c) (2 points)  You have decided to combine smoker and nonsmoker experience 
for increased credibility.  Evaluate the credibility of experience as measured 
by Limited Fluctuation for each gender and propose mortality adjustment 
factors as needed.  Show all work. 

. 
(d) (2 points)  You are given key product differences summarized below: 

 
 Current Product Repriced Product 
Target market Middle class High net worth 
Risk classes Smoker, Nonsmoker Smoker, Nonsmoker, Preferred  
Distribution Career agent Career agent, brokerage 

Premiums 
ART premium rates 
increase by 400% after 
level term period 

ART premium rates increase 
by 150% after level term 
period 

 
Describe the expected impact on the current mortality assumption for each of 
the differences above. 
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5. Continued 
 
(e) (4 points)  The experience studies team is exploring mortality assumption 

adjustments for the following products: 
 

Product Description Deaths A/E Ratio 
Universal Life offered on Simplified Issue basis 200 200% 
Permanent life insurance sold to issue ages 18-25 600 105% 
Term life insurance for substandards 10,000 130% 
Permanent life insurance with 2 years of sales 20,000 60% 

 
(i) Evaluate the use of the Limited Fluctuation credibility method for each 

product, assuming the minimum number of deaths required for full 
credibility is 2,000 and the A/E ratios were developed using industry 
mortality rates. 

 
(ii) Recommend refinements to the mortality assumption for each product. 
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6. (9 points)  ABC Life issues both universal life and group term life insurance.  ABC is 
concerned with surplus strain and is considering reinsuring its individual life insurance 
policies to XYZ Re, a non-licensed reinsurer.   
 
 
(a) (2 points)  You are given the following reinsurance methods 
 

• Yearly renewable term 
• Coinsurance 

 
(i) Describe how each reinsurance method alleviates surplus strain. 

 
(ii) Evaluate which method is more effective. 
 

(b) (1 point)  Identify reasons ABC might choose modified coinsurance (Mod-co) 
instead of coinsurance with XYZ Re. 

 
ABC would like to transfer the risk on its group term life insurance business to a licensed 
reinsurer and is considering either indemnity reinsurance or assumption reinsurance.   
 
(c) (2 points)  Recommend one of the two reinsurance methods based on their impact 

on the following: 
 
(i) Group term life policyholders 

 
(ii) Speed of execution 
 
(iii) Ability for ABC to recapture the business 
 
Justify your answer. 
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6. Continued 
 
ABC has decided to enter into a Mod-co treaty with XYZ Re.  
 
You are given the following information: 
 

Product Type Universal Life 
Face Amount 500,000 
Premium Rate per 1,000 12 
Annual Policy Fee 30 
Commissions  
     Year 1 75% 
     Year 2 10% 
Premium Tax 2% 
Amount Reinsured 400,000 
Guaranteed Mod-co Interest Rate 5% 
Mean Reserves per 1,000  
     Year 1 0.95 
     Year 2 7.15 

 
Other Treaty Terms 

• Reinsurance premiums are paid on an annual basis 
• No premium tax reimbursement 
• XYZ Re will pay ABC an allowance of 2% of all ceded premiums 
• XYZ Re can terminate the treaty at any time and force ABC to recapture the 

business 
• XYZ Re will not participate in any policy loans 

 
(d) (2 points)  Calculate the ABC’s Mod-co adjustment in year 2.  Show all work. 

 
(e) (2 points)  

 
(i) Identify two reinsurance treaty terms which could cause concern from a 

regulatory risk-transfer perspective. 
 

(ii) Propose a better alternative for each.  Justify your answers 
 
 
 

**END OF EXAMINATION** 
Morning Session



 

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


