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Introduction 
 
The indicative solution has been written by the Examiners with the aim of helping candidates. The 
solutions given are only indicative. It is realized that there could be other points as valid answers and 
examiner have given credit for any alternative approach or interpretation which they consider to be 
reasonable. 
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Solution 1: 
 

i) The Company may distribute profits using five types of bonuses which are differentiated based on 

the frequency and timing of the declaration. These are outlined below:  

− Reversionary bonuses are generally declared annually. Once declared, these bonuses 

become guaranteed and are attached to the existing guaranteed benefits.        [1] 

 

− Reversionary bonuses may be: 

• Simple: Bonus expressed as a percentage of the basic benefit. 

• Compound: Bonus expressed as a percentage of the basic benefit plus any attaching 

bonuses. 

• Super-compound: Bonus comprises two parts – a bonus expressed as a percentage of 

the basic benefit plus a bonus expressed as a percentage of the attaching bonuses 

(bonuses previously declared). The bonus percentage declared on bonuses is usually 

higher than the bonus percentage declared on the basic benefit.        [2]

   

Interim bonus is declared annually along with reversionary bonus and is expressed as a 

percentage of the Sum Assured or Sum Assured plus accrued bonus.  It is applicable to 

those in-force policies that will exit due to death or surrender between the policy 

anniversary and the end of the financial year.            [1] 

− Cash bonus is declared annually and is expressed as a percentage of Sum Assured. It does 

not get attached to the guaranteed benefits under the product, rather it is paid out to the 

participating policyholder as and when they fall due.         [1] 

 

− Terminal bonus is declared annually and is paid out on earlier of death or maturity. It is 

expressed as a percentage of Sum Assured or Sum Assured plus accrued bonus. The 

Company declares terminal bonus aimed at increasing the benefits already guaranteed, to 

the extent of the difference between the Earned Asset Share of the policy and the benefit 

payable on maturity before the addition of terminal bonus.          [1] 

 

− A special bonus may be declared by the Company in the form of special reversionary bonus 

or additional terminal bonus for certain products or for a certain generation of participating 

policyholders in order to treat different generations of policyholder equitably and/or to 

distribute any one off sources of surplus without affecting the PRE for such a declaration in 

the future.                                       [1] 

[Max 7] 
 
 

ii) Asset Share is accumulation of premiums paid less deductions at actual rate of investment return 

based on allocated assets. The accumulation could be carried out for a single contract or a group of 

contracts.                                            [1] 

The answer can include relevant points on: 
 

a) Deductions 

• Commissions and expenses net of tax if relevant - Expenses will also act to reduce 

the asset share. These include internal company expenses 

(initial/renewal/overheads) and the impact of any commissions payable. 
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• Cost of insurance cover is mortality rate times amount payable on death (not 

mortality rate times amount at risk)  

• Guaranteed survival benefits (such as guaranteed income etc) and cash bonuses paid 

• Allowance for cost of options and guarantees, and any other benefits - e.g. option 

to increase minimum guaranteed life cover 

• Tax will vary by country and also product type but asset share needs to reflect tax 

that company pays in respect of policy.  

• Transfer of profit to shareholders  

•  Cost of capital to support contracts in early years - New business generally results in 

some new business strain , Cost of ‘loan’ provided by shareholders or other 

policyholders needs to be deducted.  

                  [2] 

b)  Surrender profits/losses on with profit policies.                   [0.5] 

c)  Expense overruns.                       [0.5] 

d)  Allocation of miscellaneous profits and profits from without profit contracts if 

appropriate.                        [0.5] 

e) Run off / contribution to free estate -  contribution to the free assets supports the 

smoothing of bonuses and the ability to exercise greater investment flexibility  [0.5] 

f) Cohort of policies - the asset share per policy is the total asset share for a cohort of 

policies divided by the number of survivors out of the cohort.                              [0.5] 

g) The asset share can be calculated recursively on a year to year basis. Initially the 

earned asset share is zero. Each year the cash flows (as listed above) are recorded. 

A suitable rate of return on investments is used to accumulate the asset share at the 

start of the year plus cash flows arising during the year end, in order to determine 

the asset share at the end of the year                                                            [1] 

h) Assuming that we are calculating asset shares at the end of the year and the cash 

flows occur in the middle of the year ,using a recursive formula:  

(AS)t =(AS)t-1+( 1+(i)t)1/2(Pt-Ct-Et-Tt)-Mt-St  

(AS)0=0 

(AS)t=retrospective asset share at time t  

(i)t=actual gross investment return 

 (P)t=premiums received during year t  

Ct= actual cost of cover  ( claims cost)  in the year t 

 Et= actual expenses incurred including over heads and commission paid in the year 

t  

Tt- actual tax paid plus allowance for deferred tax  

Mt= miscellaneous adjustments for profits or losses, cost of guarantees, options and 

capital support in year t  

St= transfer to shareholders during year t if a proprietary company 

                            [2] 

[Max 7] 
iii) Product A: 

Bonus at end of year 4 = (100 × 0.04 × 4)= INR 16 
Bonus at end of year 10 = 16 + (100 × 0.06 × 6)= INR 52 
Bonus at end of year 15 = 52 + (100 × 0.05 × 5)= INR 77 
Bonus at the of year 20 = 77 + (100 × 0.07 × 5)= INR 112    
  

[1] 
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Product B 
Bonus at end of year 8 = 100 × 1.05^8 - 100= INR 47.75 
Bonus at end of year 13 = (47.75 + 100) × 1.06^5 – 100= INR 97.72 
Bonus at end of year 20 = (97.72 + 100) × 1.04^7 – 100= INR 160.18      [2] 
 
Product C: 
 
Each year a bonus of 100* 4% =4 is declared on the sum assured. 
This bonus is increased by the bonus rate of 8% p.a. 
 
The value is equivalent to an annuity or accumulation factor (or geometric series) 
Therefore, 
The bonus at the end of 20 years is 4*(1.08^20-1)/0.08 =  INR 183.05        [2] 

 [5] 
 

iv) Asset Shares and Bonuses: 

• The distribution of profits should reflect the investment, expense and mortality 

experience of the group of policies.  

•  The asset share represents the maximum amount that the insurance company has 

available in respect of a policy to pay maturity and surrender payments if it is not to 

make a loss. (Shareholder transfers would be funded from asset share)  

• Treatment of negative asset shares at early durations – may require use of accumulation 

rate that reflects the costs and risks of funding negative amounts  

• A bonus reserve valuation, BRV (or Bonus Earning Capacity or BEC or supportable bonus 

rates) would be calculated on a realistic basis and allowing for future bonuses on a 

consistent basis.  The results of the BRV would be compared with the asset shares to 

check whether the bonuses are affordable.  

•  The comparison would also check that the bonuses give a reasonable pay out by means 

of reversionary bonus to different generations and classes of with profit policyholders.  

•  The bonuses would take into account Policyholder Reasonable Expectations. 

• Sometimes companies may declare bonuses greater than the asset share can support 

and sometimes may under-distribute in case of exceptional movements in asset shares. 

The availability and use of asset shares ensures the extent of such departures are kept 

under control.  

• It is used as a guide to determine the rate of terminal bonus(TB). Terminal bonus rates 

set to be equal to difference between asset shares and benefits guaranteed to date on 

maturing policies. 

•  The TB rates would be smoothed so that the pay outs reduce the impact of fluctuations 

in the investment market.  

•  Asset shares may be a part of the company’s formal bonus declaration policy. 

[Max 7] 
 
v) The possible reasons for the payouts being different than the asset share are: 

 
a) The asset share may be less than the guaranteed amount of the policy at the point 

of the payment           
For example,   
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• the guaranteed bonuses (and other maturity benefits) being higher than 
asset share at maturity  

• or the guaranteed death benefits exceeding asset share.   
              [1] 

b) The policy benefit may have been set by reference to the smoothing policy                    
which may be higher or lower than the unsmoothed asset share                             [1] 

c) The policy benefits may have been set by reference to an average or sample policy 
that differs from the individual policy in question.                      [1] 

d) Payouts to policyholders may be net of any policyholder tax due.        [1] 
e) The policy may have been surrendered early in the term when the asset share was 

negative or low.                          [1] 
f) At this point, the company may apply an alternative approach. A prospective 

valuation method may be used to determine surrender values. There may be a 
contractual penalty on exit, for example a surrender charge.         [1] 

g) The company may calculate its surrender values using a simpler approach than asset 
share.                           [1] 

h) The company may distribute its estate of profits via a method other than asset share 
enhancement. For example by paying a demutualisation bonus or by use of the 
revalorisation method.                         [1] 

i) When setting final bonus rates, assumptions will be made about the investment 
return achieved from the time the bonus rates are calculated to the time the payout 
is likely to be made. Actual investment returns reflected in the asset share at the 
point of claim may differ to those assumed.                                  [1] 

j) The company may have limited information which leads to a need to approximate 
the asset share                                      [1] 

k) The company may have made an error in the calculation of the payout that causes 
it to differ from the asset share.                        [1] 

[Max 8] 
 
 

vi) Negative asset share may arise when - 

expenses and claims incurred to date exceed premiums plus interest                         [1] 
Risk of policy lapsing before asset share becomes positive                  [0.5] 
Exacerbated if company pays a positive surrender value in early years                  [0.5] 

[2] 
[36 Marks] 

 
Solution 2: 
 

a) Term Assurance 

 

• She may want to provide protection for her daughter in the event of her death  

• She may want the cheapest option, rather than a whole life or endowment assurance. 

• 25 years: She wants to provide cover for long enough for the daughter to go 
through higher education and establish her financially or 

• it could be linked to a 25 year mortgage or repayment of a loan. 

• provides a guaranteed death benefit and hence certainty, which will be reassuring. 
[2] 

 
b) Whole Life 
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• She may want to save for later life and has reached a point where she has a lump sum 
to invest.  

• She wants to protect the investment in the event of her death. 

• Given it is a substantial sum it may be required to cover potential liabilities on death e.g. 
inheritance tax. 

•  It is relatively attractive compared to other investment vehicles, for example due to tax. 

• Invested in unit-linked in order to gain exposure to different asset types and maximise 
the potential for returns.  

• She is likely to be aiming to stay invested for long enough that volatilities in unit fund 
values are not a concern.  

• The customer is affluent and so is prepared to take the unit-linked risks. 
[2] 

 
c) Annuity 

• She probably wants to provide a regular income to cover living costs which is guaranteed 
for life, therefore reducing the worry of running out of capital in later old age. 

• She wants index-linked to ensure that the income keeps paces with living costs and 
protects against high levels of inflation.  

• She may have to buy an annuity from a maturing pension policy as a result of local 
regulations and may want to secure at least a five year income in order to protect capital 
and hence added guaranteed period. 

[2] 
[6 Marks] 

 
Solution 3: 
 
The normal premium payable for the whole of life policy being issued now: 
Pbasic = 20,000 A[50] / ä[50] = 20,000 * 0.32868/17.454 = 376.62        [1] 
 
The premium payable for the policy taken out under the option, from the age of 60, would be 
Poption = 20,000 A[60] / ä[60] = 20,000 * 0.45510/14.167 = 642.48        [1] 
 
The expected present value of the cost of providing the option is the expected present value of 
the benefits less the expected present value of the premiums 
 
EPV(benefits) = 20,000  A1

 { D60 / D[50] } +ך10:[50]
    * {0.7 * 20,000 * A60 + 0.3 * 40,000 * A’60} 
 

This is because after ten years 30% have 40,000 benefit and are subject to a higher mortality, 
indicated by the primed functions. 
 
The mortality assumed for those not taking up the option is AM92 ult. 
 
Evaluating: 
 
A1

 D[50] = {448.91- 402.93}/1365.77 = 0.033666 /{M[50] -M60} =  ך 10:[50]
D60 / D[50] = 882.85/1365.77 = 0.64641 
A60 = 0.45640 
A’60 = A70 = 0.60097 
 
EPV(benefits) = 20,000 * 0.033666+ 0.64641 
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 * {0.7 * 20,000 * 0.45640 + 0.3 * 40,000 * 0.60097} 
= 673.32 + 8,791.98 
= 9,465.30                          [2] 
 

The present value of premiums (excluding the extra premium) is 
 
EPV(premiums) = 376.62 ä[50]:10ך    +{D60 / D[50]} 

*{0.7 * 376.62 * ä60+ 0.3 * (376.62+642.48) * ä’60} 
 
= 376.62 * 8.318 + 0.64641  

* {0.7 * 376.62* 14.134 + 0.3 * 1019.1 * 10.375} 
 

= 3,132.73 + 4,459.03 
= 7,591.76                          [2] 
 

Since, 
 
ä[50]:10ך= ä[50] - {D60 / D[50]} ä60 = 17.454 -0.64641 * 14.134 = 8.318 
 
ä’60 = ä70 = 10.375 
 
The expected present value of the additional cost of the option is therefore: 
9,465.30 - 7,591.76 = 1,873.54 
 
This must equal the expected present value of the extra premium to cover the option cost, so: 
Pextra * ä[50]:101,873.54 = ך 
Pextra = 1,873.54 / ä[50]:10 ך  

= 1,873.54/8.318  
= 225.24                           [2] 

[8 Marks] 
 
Solution 4: 
  

i) Expense Analysis- 

• An expense analysis would be performed , usually in respect of recent past years. 

• Expenses would be identified separately by policy class to the extent that they 

lead to different costs 

• It would be necessary to identify separately those expenses which were due to 

acquisition, renewal, termination and investment 

• Those which are variable or fixed 

• And of the variable expenses those which can be associated with premium size, 

benefit size or per policy 

• Future expenses would be projected with allowance for future inflation, 

• Fixed expenses should be modelled as a global item, which would be 

independent of the number of policies issued 

• Future changes to expenses should be allowed for e.g. due to company 

restructuring,  opening of new branches, taking on or reducing staff levels 

• One off costs e.g. buying computer equipment or special marketing   

[Each point carries half mark, Max 4] 
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ii) Reasons for setting lower expense assumption than annual average expense assumption: 

1. The assumption may be in line with recent experience and recent experience 
is expected to continue a past downward trend e.g. average is over last 3 
years with yearly actual amounts of INR 80. INR 70 and INR 60. 

2. The expected future experience may be different from past experience due 
to following reasons: 

• There may be change in regulations to impose a cap on expenses 

• tax change to increase the allowed tax relief on expenses 

• volumes of business expected to increase, reducing per policy expenses due 
to spread of fixed costs 

• there may be change in commission structure e.g. reduction in bonus 
commission, lowering scale of commission payable to agents 

• expense no longer involves renewal commission/fees e.g. selling over 
internet rather than involving brokers   

• inflation may be reducing 

• increased efficiency of administration   

• outsourcing at lower cost  

• move to marginal pricing so no longer taking on overheads 

• past one-off cost has now been paid off 

• a lower assumption will reduce the premium charged i.e. aiming for 
increased  
marketability  

• competitors may have been lowering premiums 

• may be willing to reduce profits per policy but hoping volumes increase 
enough to that 
total profits increase (or don’t reduce)   

• the product may be a  loss leader, to cross sell other more profitable products   

• Other assumptions in the pricing basis have been adjusted (e.g. move from 
prudent to best estimate) hence  they compensate for a reduced expense 
assumption.   

• The other assumptions may be made more prudent e.g. discount rate   

• There may be abnormal or random fluctuations in past data 

•  Some expenses may have been classified as not renewal 

• There may be errors in calculating revised assumption. 
[Each point carries half mark, Max 7] 

[11 Marks] 
 
Solution 5: 
 

i) The general features of an internal unit-linked fund are as follows: 

• An internal unit-linked fund consists of a clearly identifiable set of assets e.g. equities, 
property, fixed interest securities or deposits   

• It is sub-divided into a number of equal units consisting of identical sub-sets of the 
fund’s assets and liabilities 

• The prices of the units will be set by the company subject to any relevant policy 
conditions or any regulatory requirements 

• The price depends on the value of the underlying assets.   
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• In principle the company will aim to match units in issue with those allocated to unit 
holders as closely as possible. There could be costs reflected in the unit prices, e.g. 
dealing costs. 

[Each point varies 1 mark, Max 3] 
 

ii)  

a) Marketability of product- 

• The policy provides long term death benefit cover to policyholders which can 
be increased in line with increased needs of policyholder e.g. after marriage, 
child birth 

• Increase in death benefit level provides protection against increasing inflation 

• No underwriting at benefit increase stage is also attractive to policyholders 

• The policy has lack of flexibility to some extent as the cover can be increased 
only by 10% and that too for the first 10 years of policy. This may reduce 
attractiveness to some policyholders 

• The unit linked policies offer benefit from good investment return to 
policyholders 

• Guaranteed mortality charge and option to surrender may increase premium 
rate than other comparable product 

• The differentiated product design may be appreciated by distribution channel 
as it may be USP for them 

• The feature of surrender value can be used to meet short term needs of the 
policyholder e.g. child education, health issues, etc.  

• Holding reserve less than Fund Value is possible in initial 5 years where there is 
surrender value charge however regulation to be considered, strain due to unit 
reserve and acquisition cost  

[half mark for each point, Max 4] 
 

b) Financing requirement- 

• The company would need to hold unit reserve equal to face value of unit fund, 
plus any necessary non-unit reserve at any time 

• It is not possible to hold reserves of less than face value of units because there 
are no surrender penalties 

• There may be initial new business strain due to unit reserves 

• It is also likely that prudent projection of future cashflows  alongwith the effect 
of guaranteed charges and policyholders options may lead to a need to hold non 
unit reserves to be held 

• The risks associated with guaranteed charges and policyholder options could 
result in an increased solvency capital requirement 

• This will increase initial increase in capital strain 
[Each point carries one mark, Max 4] 

 
c) The risk faced by insurance company: 

 
1. Mortality risk -  

• whenever deaths occur when premiums paid exceed the unit fund  

• guaranteed mortality charge for the first ten years of policy may be 
insufficient to meet death benefits  
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2. There is the risk that more policyholder than expected use the option of increasing 
death benefit.  

3. Anti-selection risk- 

•  policyholder with bad health will exercise the option and increase death 
benefit. 

• Policyholders in bad health will tend to continue the policy. This may result 
selection against insurer. 

4. This will increase the death benefit payable for the insurer 
5. Expense risk   

• higher expenses will reduce the profit from the excess of charges over expenses   

• It is possible that inadequate volume of business will be sold hence fixed 
expenses may not be recouped in full 

6.  Higher volume of business than expected may cause higher capital requirement and 
strain on administration system. 

7. Complex product structure with options may attract higher regulatory capital 
requirement. 

8. Investment risk   

• Fund management charges received may not cover the expenses   

• Poor investment returns may also lead to reputational risk   

• and will increase the likelihood of the premium guarantee biting early in the 
contract   

• If average policy size is lower than expected then the fund management charge 
may not be sufficient to cover the variable per policy expenses 

9. Expense inflation risk - expenses may increase in line with inflation. 
10. as a policyholder in poor health is unlikely to surrender their policy if the unit value 

is less than the premiums paid.   
11. Lapse risk   

• lapses leading to a loss of future income   

• and losses where expenses incurred are higher than the charges received  
12. Business volumes may be higher or lower than expected.   
13. Premium size may be lower than expected resulting in additional per policy expense   
14. Regulatory/Tax Change   
15. Operational Risks in processing surrender value 
16. As there is no premium review for the first ten years, the policy could continue upto 

end of ten years and then lapsed having incurred significant losses in process 
 

[Each point carries half mark, Max 8] 
 

d) The risks faced by policyholder-  

• Investment Risk   
The risk that the value of the units held is lower than expected/required at maturity   
which could leave the policyholder short on pay-out compared to what they were  
originally planning to use the proceeds for.   

• The value on surrender is less than the premiums paid, or the return is relatively 
low.   

• Charge may be increased in the future as they are variable, and increase may be to 
the extent that it becomes unaffordable for policyholders. 

• Not able to pay future premiums and that results in lapsation of the policy and the 
attached coverage 
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• The risk that the policyholder is not able to utilize various features of ULIP due lack 
of knowledge of the features and the financial market 

• The risk of company insolvency/default 
[4] 

[23 Marks] 
 
Solution 6: 
 

i) the climate related events which have resulted climate risk for insurance industry as 

follows: 

 

• Temperature increases 

• Extreme weather 

• Epidemics 

• Wild fires 

• Floods 

• Droughts 

• Melting polar ice 
 

[each event carries one fourth mark, Max 1] 
 

ii) The main stakeholders which are responsible for managing climate risk are as follows: 

• Government / regulator 

• Insurance companies 

• Reinsurance companies 

• General public 

• Credit rating agencies 

• Investment managers 
 

[Each stakeholder carries one fourth mark. Max 1] 
 

iii) The actions that should be taken by these stakeholders to manage the climate risk are 

as follows: 

a. Government / Regulator-  
i. Government of the country in collaboration with global partners may 

work for long term plans to protect environment by restricting the  
emission of poisonous gases by industries, switching energy systems 
from fossil fuels to renewables like solar and wind. 

ii. Government can investment funds for greener environment by creating 
green open spaces, creating forests, curtailing production of fossil fuel 
educating people in this regard.    

iii. Regulators may mandate or advise regulated insurers to consider climate 
related risks in their strategies , governance and risk management,  

iv. Regulators may mandate investments in the funds, companies which are 
promoting climate sustainability. Investments in companies like oil & 
natural gas may be restricted or given lesser credit. 

v. Regulators may mandate insurance companies for a qualitative or 
quantitative climate related disclosures in their annual reports. 
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vi. Regulators may issue regulations for insurance companies to calculate 
additional capital requirements based on their exposures to climate 
related risks.   

b. Insurance Companies- 
i. Insurance companies may include climate risk in their ERM framework 

and calculate risk margin for it. It may calculate a capital requirement 
based on its exposure to climate risk by using stress testing or scenario 
analysis. 

ii. Companies may modify their investment strategy of investment by 
investing in funds and companies which support sustainable 
environments e.g. buying green bonds. The investment exposure to 
companies which produce fossil fuels ( oil & gas industry), which emit 
poisonous gases ( battery producing companies) need to be restricted. 

iii. The corporate governance practices within the company need to be 
modified to address concerns of climate risk. 

iv. A detailed periodical disclosure to different stakeholders which includes 
assessment, management of climate risk by insurance companies. 

 
c. Reinsurance companies: 

i. The reinsurance companies need to manage their exposure to climate 
risk and to insurance companies down the line to avoid losses. 

ii. Reinsurers may also focus on reinsurance of policies written for 
industries using renewables instead of fossil fuels to mitigate their 
exposure to loss.  

iii. Reinsurers are developing new models and or revising existing models 
marriage to capture complex events of climate change for the pricing of 
reinsurance contracts. This will address the concern of non-availability of 
reinsurance products for certain lines of business. 

d. General public” 
i. General public needs to support policies of government against emission 

of green gases. They needs to use vehicles and other appliances which 
are use renewable energy resources. The investments in companies 
producing fossil fuels may be avoided though there are higher 
investment returns. 

ii. Public may prefer investment in companies with good corporate 
governance practices and supporting green investments.  

iii. Public needs to take initiatives or support government initiatives to 
preserve environment. 

e. Credit rating agencies: 
i. The credit rating agency is considering risk management framework of 

the companies about climate risk management while awarding credit 
ratings.  

ii. Credit ratings are forward-looking assessments of the creditworthiness 
of companies over multi-year horizons. The agencies consider how 
climate risks affect credit risk and asset performance of the companies.  

iii. The credit rating agencies are having disclosures about role of climate 
and related risk management.  

[Max 6] 
[8 Marks] 
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Solution 7: 
 
The Value at Risk approach used to assess a risk-based solvency capital requirement for a life 
insurance company: 
 

• A Value at Risk (VaR) approach is normally expressed at a minimum required confidence 
level over a defined period of time e.g. a 99.5% confidence level over a one-year period.   

• The regulator may prescribe the time period 

• The supervisory balance sheet is subjected to stress tests (shocks) on each of the 
identified risks  , e.g. interest rate shock 

• at the defined confidence level and over the defined period.  

• The surplus is then recalculated at the end of the period  

• and discounted back to time zero using an appropriate discount rate  

• The supervisory balance sheet and the surplus are normally on a market consistent 
basis.   

• Other approaches to the defined confidence level over a defined period may exist such 
as a ‘run off’ approach.   

• A ‘run off’ approach looks at the amount of capital needed at outset to ensure a firm’s 
ability to cover its liabilities until the last policy has gone off the books allowing for 
suitable stresses to the risk factors.   

• Applying stress tests to each different risk factor gives a capital requirement for each 
separate risk in isolation.  

• The individual capital requirements for each risk need to be combined in a way that 
reflects any diversification that exists between the various risks   

• as the sum of individual risks will usually be greater than the diversified risk   

•  This can be done through the use of correlations matrices.  

•  or by copulas   

• Correlation matrix may be specified by regulator   

• When using a correlation matrix it should be noted that under the extreme event 
conditions being tested correlations may differ from those observed under normal 
conditions.   

• Also, a combination of a certain subset of events happening at the same time may 
produce a higher capital requirement than combining all of the individual capital 
requirements (at the same probability level) using a correlation matrix.   

• This is caused by non-linearity and non-separability of individual risks,  

• Typically, stochastic models are used to quantify the capital requirements for economic 
risks.  

• The probability distribution used should properly reproduce the more extreme 
behaviour of the variable being modelled. 

[8 Marks]  
 

 
****************** 

 


