
1.  e 58



2

0  e[58]2 0.5 

 

     e[58]2  p[58]2(1 e61) p[58]2 1
e60

p60

1








   

   

            ℓ 61
ℓ [58]2


e60

p60

 2210
3548

 1

(2210 / 3904)
 3904

3549
 1.100338  

  
     e 58



2

0 1.1003380.51.6   

 
 

ANSWER:  B 
 

2. 2 q53
(1)  q53

(1)  p53
( ) q54

(1)

  

q54
(1)  q54

( )  q54
(2)  (1 p54

( ) ) q54
(2)  1 4625

5000





 0.040  0.035

 
 

p53
( )  1 q53

(1)  q53
(2)  1 0.025 0.030  0.945

  

2 q53
(1)  0.025 0.945 0.035  0.058

  
 
ANSWER:  C 
 
 

3. The probability of death by year 3: 
 
 0.4 0.36 0.20 0.24 0.4 0.392       
 
 Expected number of deaths = 1000 0.392 392    
  
 Variance of the number of deaths = 1000 0.392 0.608 238.336     
 

 Pr( X  375)  Pr X  392
238.336

 375 392
238.336







 Pr(Z  1.10)  (1.10)  0.1357   

 
  
ANSWER:  A 



4. 45
9,127,246 0.995984
9,164,051

ILTp  
 

 

     1 1 1

45 45 45 450 0 0

0.05
45

exp exp 0.05 exp exp( 0.05)

0.995984 0.951229 0.947409

S S ILT ILT
t t t

ILT

p dt dt dt

p e

    



        

   

     

45 45 45
11 1 0.943396 0.947409 13.9546 13.4724

1.06
S S ILTa p a        

 
    

 
45100 1347.24Sa    

 
 
ANSWER:  A 
 
Note: This solution has been revised. While the answer is unchanged, the above approach 
is more appropriate. 

 
 
5.  

q
80
Ming  0.8q

80
ILT  0.06424  p

80
Ming  0.93576

A
80
Ming  vp

80
Ming A

81
ILT  vq

80
Ming  1

1.06
 0.93576  0.680  1

1.06
 0.06424  0.66090

100,000 A
80
Ming  66,090

  

 
 
ANSWER:  B 

 
 

 
6.  

Var(Z )  0.10E[Z] v50
25 px (1 25 px )  0.10 v25

25 px


(1 0.57)
(1 i)50  0.10  1

(1 i)25

 (1 i)25  0.43
0.10

 4.3 i  0.06

  

 
 
ANSWER:  B  



7.  

  

 
 
ANSWER:  E 
 
 
 
 

8.  

  

 
 
ANSWER:  D 
 
 
 

9. Actuarial present value of insured benefits: 
 

100,000 0.95 0.02
1.066  0.95 0.98 0.03

1.068  0.95 0.98 0.97  0.04
1.068









  5,463.32

 P 1 0.95

1.065








  5,463.32  P  3,195.12

  

 
 
ANSWER:  A



10.  

  

 
 
ANSWER:  C 
 
 

11. The earlier the death (before year 20), the larger the loss.  Since we are looking for the 
95th percentile of the present value of benefits random variable, we must find the time at 
which 5% of the insureds have died.  The present value of the death benefit for that 
insured is what is being asked for. 
 

 
l45  9,164,051 0.95l45  8,705,848
l54  8,712,621
l55  8,640,861

  

 
So, the time is between ages 54 and 55, i.e. time 9 and time 10. 

 

 

l45  l54  9,164,051 8,712,621 451,430
0.05l45  458,202.6
458,203 451,430  6,773
l54  l55  8,712,6218,640,861 71,760
6,773 / 71,760  0.0944

 

 
The time just before the last 5% of deaths is expected to occur is:    9 + 0.0944 = 9.0944 

  
 The present value of death benefits at this time is: 
 
 100,000e9.0944(0.06)  57,945  
 

 
ANSWER:  C 



12.  

   

 
 
ANSWER:  A 
 
 

13.  

     

 
 
ANSWER:  A 
 
 

14.   

  

 
ANSWER:  D 



15.  

   

 
 
ANSWER:  D 
 

16.   

  

 

  

 
 
ANSWER:  E 
 
  



 
17.   

AV6  [200,000  25,000(1 0.02)COI]1.05

COI 
AV6  2.5 AV6

1.05






 30

1,000

AV6  235,7251.05COI  235,725 30
1,000

 2.5AV6  AV6 
1.045AV6  235,725 AV6  225,574.16
 ADB  AV6  2.5 AV6  338,361.24

  

 
 
ANSWER:  E 
 

18.   
L10  10,000 A35  1,287.20

L10
*  10,000

L10
*  L10  10,000 1,287.20  8,712.80

  

 
 
ANSWER:  E 
 

19. 
Ia 40 : t  s s p40v

s ds
0

t


d Ia 40 : t

dt
 t t p40v

t

   

 
At t  10.5,
10.510.5 E40  10.510 p40 0.5 p50v

10.5

 10.510 E40 0.5 p50v
0.5

 10.5 0.53667  (1 0.5 0.00592)(0.97128586)
 5.45703

  

 
 
ANSWER:  C 
 
  



 
 
20. Years of service at age 65:   15 (65 45)  35  
 
 Final one-year salary:  (120,000)(1.0420 )  262,935  
 
 Projected pension: (262,935)(35)(0.015)  138,041  
 
 Actuarial present value of projected pension: 
 

 
 
(138,041)(0.552)(10.60)

1.0520  304,415.7   

 

 Actuarial liability: 15
35







304,415.7  130,464  

 
 Normal cost under projected unit credit with no benefits paid on next year’s terminations 

is: 
 

 

130,464
15

 8,697.6
  

 
 
 
ANSWER:  E 
 



<<
  /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


