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AFTERNOON SESSION 

 
Date:  Wednesday, April 29, 2020 

Time:  1:30 p.m. – 3:45 p.m. 
 

 
INSTRUCTIONS TO CANDIDATES 

 
General Instructions 
 
1. This afternoon session consists of 9 questions 

numbered 14 through 22 for a total of 40 
points.  The points for each question are 
indicated at the beginning of the question.  No 
questions 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 GIFREU. 

 
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** 
Afternoon Session 

Beginning with Question 14 
 
 

14. (4 points)  One of the benefits of creating a captive insurer is that it is subject to less 
regulation than a traditional insurance company. 
 
 
(a) (1.5 points)  Explain three ways that captive insurers are subject to less regulation 

than traditional insurance companies. 
 
There are also several drawbacks to creating a captive insurer 

 
(b) (1.5 points)  Describe three drawbacks. 
 
Various different types of captive insurers have been created. 
 
(c) (1 point)  Define the following types of captive insurers: 

 
(i) Diversified  

 
(ii) Agency-owned 
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15. (6 points)  You are given the following information for a general insurance (GI) company 
subject to Solvency II: 
 

Tail Correlation Matrix between GI Underwriting Risk Components  
 Premium & Reserve Catastrophe 

Premium & Reserve 1.00  
Catastrophe  0.25 1.00 

 
Tail Correlation Matrix between Risk Components 

 Market Default GI 
Market  1.00   
Default 0.25 1.00  
GI 0.25 0.50 1.00 

  
Solvency Capital Requirement (SCR) 

Risk  Notation Amount 
Premium and reserve risk SCRPR 950 million 
Catastrophe risk SCRCAT 200 million 
GI underwriting risk SCRgen 1,019 million 
Market risk  SCRmkt 465 million 
Default risk SCRDEF 115 million 
Intangible asset risk SCRint 50 million 
Operational risk SCRop 30% of BSCR 

 
• The adjustment for the risk-absorbing effect of technical provisions and 

deferred taxes is 66 million.  
 

 
(a) (1.5 points)  Demonstrate that the GI underwriting risk SCR is 1,019 million.  

 
(b) (2 points)  Calculate the Solvency II Basic Solvency Capital Requirement 

(BSCR). 
 

(c) (0.5 points)  Calculate the Solvency II Standard Formula.  
 
(d) (1 point)  Explain the rationale of including tail correlations instead of 

correlations in the Solvency II formulas.  
 

(e) (1 point)  Explain how Type 1 and Type 2 counterparty default risk are 
determined for the calculation of SCRDEF. 
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16. (5 points)  Most accounting standards permit certain bonds to be reported at amortized 
cost instead of market value. 
 
 
(a) (2.5 points)  Describe the conditions required for bonds to be reported at 

amortized cost under each of the following accounting standards: 
 

(i) U.S. statutory accounting 
 

(ii) U.S. GAAP 
 

(iii) International Financial Reporting Standards (IFRS) 
 
(b) (1 point)  Compare the U.S. statutory accounting treatment of the change in 

reported value for bonds reported at amortized cost versus bonds reported at 
market value. 

 
U.S. statutory accounting is generally conservative.  However, U.S. statutory accounting 
permits amortized cost for certain bonds even though this value may be higher than the 
market value. 
 
(c) (1.5 points)  Provide the reasons for this apparent contradiction. 
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17. (4 points)  On-the-Double Motors (ODM) was sued for negligence by Carla Brando 
regarding a repair that was improperly done on her vehicle.  The suit alleged that the 
improper repair caused an accident that resulted in a total loss of the vehicle and 
permanent bodily injuries to the driver of the vehicle, Carla Brando.  Carla asked for $10 
million to cover economic and non-economic damages.  The evidence supported the 
argument that ODM was negligent. 
 
ODM has a liability policy with Take-a-Chance Insurance (TACI).  The limit of the 
policy is $4 million.  Before trial, Carla’s lawyer puts forth a settlement offer to TACI in 
the amount of $4 million.  TACI did not inform ODM of the offer as TACI was willing to 
take the chance that it could win the case in a trial.  
 
ODM subsequently lost the case and Carla was awarded $10 million.  TACI promptly 
paid Carla $4 million and suggested that ODM sell their business to come up with the 
other $6 million.  ODM then filed a suit against TACI for bad faith. 
 
 
(a) (0.5 points)  Describe what is meant by a claim of bad faith against an insurer. 
 
(b) (1.5 points)  Explain why ODM would likely win its suit against TACI for bad 

faith. 
 
ODM’s bad faith suit against TACI also included a claim for $50 million in punitive 
damages. 

 
(c) (2 points)  Assess ODM’s claim for this amount of punitive damages against 

TACI. 
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18. (4 points)  Rating agencies use a variety of measures to determine how much capital an 
insurer needs to hold in order to achieve a certain rating grade.  These measures include: 
 

• Value-at-Risk (VaR) at a given probability of survival,  
• Tail-Value-at-Risk (TVaR) at a given probability of survival, and  
• Expected Policyholder Deficit (EPD) at a given level of capital. 

 
Jed-Eye Insurance (JEI), a general insurance company, is being reviewed by a rating 
agency.  The rating agency developed a stochastic model which assumes that JEI’s 
present value of future loss payments follows an exponential distribution.  This 
exponential distribution is defined by probability density function ( )f x  and cumulative 
distribution function ( )F x  where: 
 

( ) xf x e λλ −= , ( ) 1 xF x e λ−= − ,  0.2λ =  and  
x is measured in millions of currency units (CU) and x > 0. 

 

Note that 1x A

A

x e dx A eλ λλ
λ

∞
− − = + 

  . 

 
JEI carries reserves equal to 120% of the expected present value of future loss payments.  
The rating agency model assumes that JEI’s risk of insolvency is only from future loss 
payments exceeding reserves and capital. 
 
 
(a) (1.5 points)  Estimate the amount of capital that the company would be required 

to hold at the beginning of a year in order to remain solvent with a 99% 
probability, based upon the rating agency model. 

Assume that JEI has 20 million of capital. 
 
(b) (2.5 points)  Determine the following amounts for JEI based upon the rating 

agency model: 
 

(i) TVaR threshold relating to 20 million of held capital 
 

(ii) EPD relating to 20 million of held capital 
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19. (5 points)  The Appointed Actuary (AA) for a general insurance company in the U.S. 
produces the Actuarial Opinion Summary (AOS) in addition to the Statement of Actuarial 
Opinion (SAO). 
 
 
(a) (0.5 point)  State what is required of a state insurance department regarding 

receipt of an insurer’s AOS. 
 

(b) (0.5 points)  Identify the timing of an insurer’s filing of the AOS to a non-
domiciliary state insurance department. 

 
The AA may choose to report a point estimate, a range, or both for unpaid claim 
liabilities in the AOS. 
 
(c) (1.5 points)  Provide a reason for and a reason against showing only a range in the 

AOS.  
 
Consider a situation in which the AA produces a range of reasonable estimates for a 
portion of total claim liabilities and a point estimate for the remaining claim liabilities. 
 
(d) (1 point)  Describe what is required of the AA in this situation when completing 

the AOS . 
 
Standard presentation of information in the AOS is as follows: 
 
 Net Reserves Gross Reserves 

Low Point High Low Point High 
A Actuary’s range of estimates       
B Actuary’s point estimate       
C Company carried reserves       

D Difference between company 
carried and actuary’s estimate 

      

 
Consider a situation when the AA provides a qualified opinion in which a portion of 
business is excluded from the AA’s unpaid claims estimates, and the AA provides only a 
point estimate for the amounts opined on. 
 
(e) (1.5 points)  Describe what the AA is to report in the AOS in this situation. 
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20. (4 points)  W-Nat Insurance writes retrospectively rated U.S. workers compensation 
policies.  The following tables include the rating parameters and loss data information for 
W-Nat’s retrospectively rated policies, as of December 31, 2019: 
 

Basic premium factor BPF 0.26 
Expected loss ratio ELR 60% 
Loss conversion factor LCF 1.28 
Tax multiplier TM 1.04 

 

Retrospective 
adjustment 

Expected percentage 
of loss emerged 

(EPLE) 
Loss capping ratio 

(LCR) 
First 60% 75% 
Second 35% 30% 
Third 5% 0% 

 
 
(a) (1.5 points)  Demonstrate that the premium development to loss development (PDLD) 

ratio for the first retrospective adjustment using the formula approach is 1.75. 
 
W-Nat’s empirical PDLD ratios for the first retro adjustment by policy effective quarter 
are as follows: 
 

PDLD Ratios 
 Quarter 1 Quarter 2 Quarter 3 Quarter 4 

Year 2014 1.30 1.45 1.25 1.40 
Year 2015 1.25 1.30 1.50 1.35 
Year 2016 1.40 1.55 1.45 1.35 
Year 2017 1.35 1.40 1.65 1.85 

 
The average empirical PDLD ratio based on the table above is 1.425. 
 
(b) (0.5 points)  Explain why one would choose the formula approach over the 

empirical data approach for selecting W-Nat’s PDLD ratios. 
 
No losses are reported after the third retro adjustment.  You are given the following 
information for a retrospectively rated policy for the policy period subject to its first 
retrospective adjustment:  
 

Expected future loss emergence 400 million 
Premium booked prior to adjustment 440 million 

 
(c) (2 points)  Calculate W-Nat’s premium asset for this policy that is subject to the 

first retrospective adjustment. 
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21. (3 points)  Loss experience may be used in determining general insurance premiums in 
both of the following rating methods:  
 

1. Experience rating  
 

2. Retrospective rating.  
 
 
(a) (1 point)  Compare how loss experience is used to determine premiums under 

these two rating methods.  
 
Many state insurance regulators have rejected the typical method that actuaries use to 
account for profit and contingencies in premiums and prefer an alternative methodology. 
 
(b) (0.5 points)  Describe the typical method that actuaries use to account for profit 

and contingencies in premiums.  
 
(c) (0.5 points)  Describe the alternative methodology preferred by state insurance 

regulators.  
 

(d) (1 point)  Critique the practical application of this alternative methodology by an 
insurer. 
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22. (5 points)  U.S. GAAP and U.S. Statutory Accounting define the risk transfer 
requirements of reinsurance contracts.  In order for an insurer to receive reinsurance 
accounting, a reinsurance contract must satisfy at least one of two conditions.  

 
 

(a) (1 point)  State the two conditions.  
 
Expected reinsurer deficit (ERD) and risk coverage ratio (RCR) are considered superior 
risk metrics for gauging risk transfer compared to a Value-at-Risk (VaR) metric.  
 
(b) (1 point)  List the two main features of ERD and RCR that distinguish them from 

VaR for risk transfer testing. 
 

(c) (1 point)  Describe the drawback of using probability of ruin for gauging risk transfer.  
 

(d) (0.5 points)  Define the 10-10 rule for measuring risk transfer. 
 

(e) (0.5 points)  Provide the formula for the 10-10 rule in terms of VaR, defining each 
element of the mathematical expression.  
 

(f) (1 point)  Provide the formula for the ERD risk metric in terms of Tail VaR 
(TVaR), defining each element of the mathematical expression.  

 
 
 
 
 

**END OF EXAMINATION** 
Afternoon 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


