CM2: Corrections Page 1

Subject CM2

Corrections to 2019 study material

This document contains details of any errors and ambiguities in the Subject CM2 study
materials for the 2019 exams that have been brought to our attention. We will incorporate
these changes in the study material each year. We are always happy to receive feedback from
students, particularly details concerning any errors, contradictions or unclear statements in the
courses. If you have any such comments on this course please email them to CM2@bpp.com.

This document was last updated on 12 August 2019.
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Paper A Course Notes

Chapter 2

Correction added on 12 August 2019

Page 31

The premium in the penultimate sentence should be £8,333.33, je:

This individual would be willing to pay up to £8,333.33 for insurance that covers any loss.
Chapter 9

Correction added on 1 April 2019

Page 6

The final equation requires an additional bracket:

Cov(Wg , W) =E[(Ws — E[Wg )W —E[W; ])]
= E[Ws (\Ns + (\Nt _Ws )

Chapter 10
Corrections added on 1 April 2019
Page 7

The strengths of the inequalities need changing so that the sentence towards the bottom of
the page becomes:

Assuming n is large, f(t) can be approximated by f(t;_;) where t;_j <t <t;.
Page 9

The integrand needs to be evaluated at time t;_; rather than time {;, therefore the Ito

integral should be defined as:
T n
_([f (W )dW, = r!inwéf (Vvti_l'ti_l)(wti _Wti—l)

Page 37
The third bullet point in the Ito integrals section should be replaced with:

.
. have zero mean and a variance of IE[}‘Z (Wt,t)J dt.
0
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Chapter 17
Corrections added on 1 April 2019
Page 9

The general formula at the top of the page shouldn’t be limited to only dividend-paying shares.
In the first sentence remove the words “on a dividend-paying share”.

Page 33

Question 17.2(i)(b) should ask for only one “real-world quantity this is commonly modelled
using such as process” and the marks available for part (i) should be reduced to [2].

Page 39

Solution 17.2(i)(b) should no longer refer to “currency exchange rates” and the marks available
for part (i)(b) should be reduced to [1].

Chapter 18

Corrections added on 1 April 2019

Page 20

Remove the words “r; will never hit zero” from the parenthesis.
Page 35

The definition of the instantaneous forward rate should be:
. 0
f(t,T)Z llm f(tITIS):__logP(tIT)
TS oT

Chapter 20

Corrections added on 1 April 2019

Page 12

The reference to “Section 0” should be “Section 2.2”.
Page 26

The lower bound section of the solution to this question should be removed, ending the
solution with “the correct value of approximately 0.000026.”

The Actuarial Education Company IFE: 2019 Examinations



Page 4 CM2: Corrections

Page 31
The sentence describing Figure 7 should say:

Also shown in Figure 7 are w(15) (dotted line) and exp{—15R} (solid line) for this
portfolio.

Page 33
The two sentences describing Figure 8 should say:

Figure 8 shows values of y(U,t) for 0<t <500 and for three values of the initial surplus,
U =15, 20, and 25. The premium loading factor is 0.1 as in Figure 7. For U =15 the
graph of w(U,t) is as in Figure 7.

The caption to Figure 8 should say:
Figure 8 — w(U,t) for different values of U
The reference to “Figure 4” should say “Figure 7”.
Page 34
Item (iii) shouldn’t refer to the case of 4 =0.1, only of 8 =0.2 and 0.3.
Page 38

Subscript “1”s are missing in four locations. A replacement page has been added to the end of
this document.

Page 48
After equation (5.5) the sentence should say:

The right hand side is based on the MGF of the net claim amounts which have an Exp(0.1/ @)

distribution.
Page 52
The reference to “Section 0” should be “this section” instead.
Page 57
The definition of ¢ should be:
c=(1+06)E[S(1)]

Page 59

The Summary box on this page should be deleted.
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Revision Notes

Booklet 8
Correction added on 26 July 2019
Page 70

The first bullet point should be:

. will generally reduce the overall claim volatility, which will reduce the probability of ruin. The lower
the retention limit the greater the reduction.

The Actuarial Education Company IFE: 2019 Examinations



CM2-20: Ruin theory Page 37

The unit of time is taken to be one year. The only difference between these risks is that
twice as many claims are expected each year under Risk 1. This is reflected in the two
premiums.

Consider Risk 2 over a new time unit equivalent to two years. Then the distribution of
aggregate claims and the premium income per unit time are now identical to the
corresponding quantities for Risk 1. Hence, the probability of ruin over an infinite time span
is the same for both risks.

The solid line in Figure 12 shows an outcome of the surplus process for Risk 1 when

0 =0.1. The dotted line shows the same surplus process when the unit of time is two years.
This illustrates that any outcome of the surplus process that causes ultimate ruin for Risk 1
will also cause ultimate ruin for Risk 2. There is thus no difference in the probability of
ultimate ruin for these two risks. It is only the time (in years) until ruin that will differ.
Measuring times in years, the probability of ruin by time 1 for Risk 1 is the same as the
probability of ruin by time 2 for Risk 2. This explains why Figures 9 and 11 show the same
functions. For example, the value of y(15,10) when A =50 (Figure 11) is the same as the

value of ¥(15,500) when 4 =1 (Figure 9).

Surplus

Time (years)

0 2 4 6 8 10

Figure 12

Point (iii) in Section 4.5 will now be investigated, where it was noted that values of y(15,t)

were more or less constant for values of t greater than 150 when 8 =0.2 and 0.3. In
particular, the situation will be considered when the premium loading factor is 0.2.

Consider a second aggregate claims process, which is the same as the process considered
throughout this section except that its Poisson parameter is 150 and not 1. (This second
process is really identical to the original one; all that has happened is that the time unit has

been changed.) Use y/* to denote ruin probabilities for the second process and y to

denote, as before, ruin probabilities for the original process. The change of time unit means
that forany t>0:

v (U,t) = y(U,1501)

but it has no effect on the probability of ultimate ruin (put t = « in the relationship above)
so that:

¥ (U) = p(U)

The Actuarial Education Company © IFE: 2019 Examinations



4.7

Page 38 CM2-20: Ruin theory

The point made in (iii) above was that:
v(15,150) = w(15)

From this and the previous two relations it can be seen that:

v (15,1) =~y (15)

In words this relation says that for the second process, starting with initial surplus 15, the
probability of ruin within one time period is almost equal to (actually a little less than) the

probability of ultimate ruin. This conclusion depends crucially on the fact that y/* (15,1) isa

continuous time probability of ruin. To see this, consider y/; (15,1) , which is just the
probability that for the second process the surplus at the end of one time period is negative.
y/; (15,1) can be calculated approximately by assuming that the aggregate claims in one

time period, which will be denoted s* (1) , have a normal distribution. Recall that individual

claims have an exponential distribution with mean 1 and that the number of claims in one
time period has a Poisson distribution with mean 150. From this:

E[s*(1)]=150 and var(s* (1)) = 300

These are calculated as Am; =150x1=150 and Am, =150x2 =300, where E[Xz}zz for an
Exp(1) distribution.

Now, using tables of the normal distribution:

wi(15,1) = P[s*u) >15+1.2x150]

= P[(s* (1)-150)/17.32 > 45 / 17.32]

= 0.005

X—u
o
Probabilities for this distribution can be looked up in the Tables.

Recall that if X ~N(y,0'2) ,then Z= has a standard normal distribution, ie Z ~N(0,1) .

From Figure 9 it can be seen that the value of y(15,150), and hence of y/*(15,1) , is about
0.07 which is very different from the (approximate) value of the discrete time probability of
ruin y/;(1 5,1) calculated above.

Concluding remarks

When individual claim amounts are exponentially distributed with mean 1, first note that if
8 =0, then y(U) =1 irrespective of the value of U.

We're thinking here of substituting =0 into equation 4.4.

This result is in fact true for any form of F(x) (it trivially follows that if 8 <0, then y(U)=1).
In other words a positive premium loading is essential if ultimate ruin is not to be certain.

© IFE: 2019 Examinations The Actuarial Education Company



	CM2 Corrections 2019 v2
	1 Paper A Course Notes
	2 Revision Notes

	CM2 Corrections 2019


<<
  /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 false
  /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




