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QUESTION 1

(i) Describe the elements that will make up the sharelder value of the Life Insurance
Company and briefly explain how this value will chage from year to year.

This question was answered well by most candidaiesse who did not score well did
not seem to understand the NAV & EV concepts where central to most of question
1. Candidates tended to ignore the subsidiariecwiost marks.

Shareholder value will consist of the net assatevalf the Life Company.
This would include the net asset value of the tulosgliaries.
Plus the present value of future profits:

- For the Life Company this will be the release oliuasion margins for prospectively
valued business and expected future profits ospéctively valued business (using
and appropriate calculation basis).

- For the two subsidiaries, it would depend on haablst the business is expected. You
would expect some allowance for future profits friirase two entities.

This value is expected to change over time basedalthe following reasons:
- The unwinding of the risk discount rate.
- Value of new business added during the period.

- Actual versus expected variance emerging during yis&. These would include
investment return variance, risk experience, wikgl experience and expense
experience.

Impact of basis changes.

The cost of capital then needs to be subtracte. i§ithe cost of holding regulatory capital
and serves to decrease value of the life compaiy chlculated as the reduced return earned
on holding capital in conservative investments carag to investing it in the business.

F202 2013 © Actuarial SociatiySouth Africa

Page2 of 15



(i) Describe how you would determine the value of theite Company to be included in
the published financial statements, mentioning thepecific actuarial guidance you
would consider.

This question was answered poorly. Some candiddigisnot pick up that an EV
discussion was required. Most candidates also igdothe value of the subsidiaries
which lost a relatively large number of marks imstuestion. Candidates also tended to
go into too much detail with regards to the compuasdahat make up part of a value
calculation, such as valuation and CAR rules.

Need to determine value in accordance with APN (030 give mark if reference is PGN
107).

The starting point would be to define covered bessto be included in the calculations.

There is unlikely to be a good reason to excludg @inthe business written in the Life
Company, so this would be included in the defimitad covered business.

Both the other two entities are material to theeLl@ompany, so it would be necessary to
include the business of these entities in the d&fimof covered business. Although it may
exclude certain specific classes of business,rag ds this is clearly defined and disclosed in
the financial statements.

The embedded value (EV) of the Life Company wilhsist of:
- Free surplus attributed to covered business.
- Plus: Required capital to support the in-force ceddusiness;
- Plus: Present value of future shareholder cashsflioem in-force covered business;
- Less: Cost of required capital.
The EV will exclude the value of any future new iness.

The free surplus is the difference between thd totxket value of assets in excess of the
SVM liabilities and the required capital.

The free surplus would include an allowance for tive subsidiaries. For the Short Term
Company this calculation would be based on theipeegulatory requirements of the FSB
in respect of general insurance.

For the loans company, the free surplus will beaétmithe net asset value attributable to the
entity. This can be taken straight from the enditfinancial statements as long as this is
considered to be shown at fair value.

The required capital is the assets attributed teemmm business where distribution to
shareholders is restricted.
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For the Life Company, this would be at least asagees the statutory CAR. However, it
should be increased if internal requirements fguitehare greater. Hence it is likely that a
multiple of the statutory CAR will be used in theaulations.

For the both the Short Term Company and the Loampgany, the starting point would also
be the regulatory level of capital and similarlgr@ased based on internal requirements.

Any risk or internal capital requirements that arés a result of the “group” structure, should
be allowed for.

The present value of future shareholder profitd il calculated on a set of best estimate
assumptions on a going concern basis.

Best estimate projection assumptions should bedh® as the assumptions used to calculate
the SVM liabilities at the same date excludingcalinpulsory and discretionary margins.

Assumptions would include, investment returns, restperience, withdrawals, expenses,
inflation, etc.

Premium increases should be modelled, despite miplicitly excluded where they lead to
a decrease in the SVM liabilities. The allowance fiture premium increases should be
based on the best estimate take up rate expected.

For the Life Company, the present value of futurefits, would consist of the release of
valuation margins included in the statutory lighak for prospectively valued business.

For retrospectively valued business, an assumptmrid be required in respect of how long
the business would be expected to remain on thksh@md based on this a present value of
future profits calculation can be perform.

A similar calculation will be required for both tighort Term Company as well as the Loans
Company. The key would be for these to be basedest estimate and consistent with
previous years.

When projecting expenses or any other inter-gralpted items, it is important that the
calculation does not double count any items. Fanmgle, if the Life Company administers
elements of the Short Term Company’s business,ettpense incurred should only be
allowed for once.

An appropriate allowance for tax is required. Thwsuld include tax in the relevant
policyholder tax funds as well as tax incurred wiransferring funds to the corporate fund.

With the change in STC from a secondary tax on @migs, to a dividend based tax incurred
in the hands of the shareholder, you would moslyiklisclose the EV gross of STC. It is
important that this is clearly disclosed in the mhed results.

In each case the calculation would be based ormprbjected net shareholder cash flow in
future periods, discounted back at the risk distoaie.
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The above calculation will need to be adjustedtiercost of holding the required capital.

The cost of required capital is the difference lestwthe amount of required capital and the
present value of future releases of this capitbwing for future net of tax investment
returns expected to be earned on this capital.

(i) Describe the four fundamental accounting conceptshat a South African Life
Company needs to adhere to in calculating the prdB that have arisen during the
past year and how your value determined above dealith each of these concepits.

This question was largely a bookwork question w@ime application with regards to an
EV comparison. Relative to this the overall levelttee marks was poor. Candidates
either knew it and scored well or did not knowntlascore poorly. More than expected
did not know this material. The better candidateésoacored highly in the application
marks with some scoring very highly and differamia themselves from the other
candidates easily.

The “Going concern” principle, where profits ardccdated assuming the company will
continue to carry on with normal business operatifon the foreseeable future.

The “Accrual” principle, where revenue and costs @cognised as they are incurred, rather
than when money is received, unless this is contmathe prudence principle.

The “Consistency” concept, where like items aratwd similarly both within the reporting
period and from one reporting period to another.

The “Prudence” principle, where revenue and prares not anticipated in advance of them
arising and provisions are made for all known liéibs.

Going concern:

The main item in the basis affected by the goingceon basis would be the expense
assumption used in the present value of futuratprcélculation.

The expense will be projected assuming the compamyin open for new business.

The expenses will be spread over both the existoak as well as the expected new business
to be written in the future.

The inflation assumption would also be set at all@gsuming the company remains open to
new business.

Accrual;

This is achieved by projecting the net sharehotdsh flows according to when they will be
incurred, and not when the cash is expected tedmsved (if different)
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This means that premium income, investment inconteagher income related items will be
projected based on when they are expected to leeveecrather than when they are actually
received.

Expenses would be accrued in the period to whiek thlate.
Consistency:

The assumptions used in the present value of pradiiculation should be consistent with one
another. E.g., the investment return, inflatiore rand risk discount rate assumptions.

If an assumption changes dynamically, other relevassumptions should also change
accordingly. E.g. If investment return is basedaaturve over time, the inflation rate should
similarly change over time based on a curve.

Assumption used in the current period should besistent with assumptions used in prior
periods. Unless a fundamental shift in assumptemesexperienced, justifying a change in
assumptions.

Assets and liabilities should be projected on astent basis and methodology. E.g. If
investment returns are projected using a stochasbidel, similar returns should be used to
discount the liabilities emerging in the respeciegiods.

There should be consistency between the assumpises in the present value of profits
calculations and the underlying SVM liabilities.

In particular, the assumptions used to calculageSKWM liability at each point in the future
should be more conservative than the assumptiod usehe present value of profits
calculation.

Prudence:

Achieved by reserving for all known liabilities,clading adequate allowance for the cost of
any guarantees on the unit linked business.

Choosing assumptions that are realistic, and niinaglic.

Where there is uncertainty in the level of certagsumptions, a margin for prudence would
be added.

Any changes in the future level of assumptions umanagement actions, would only be
taken into account if there is a sufficient levélcertainty that the actions will actually take
place and have the desired impact.
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(iv) Explain to the director how you would go about detemining the price of the Life
Company should they consider selling the Company,ighlighting how this would
differ from the published value of the Life Company

This question was relatively well answered. It tieeg candidates to explain the
adjustments required to move from an EV to apptaighie.

Price would be based on the appraisal value ofdhgpany.

Hence in addition to the value determined aboveywyeld need an adjustment for the value
of potential future new business, the goodwill edam

The value may be based on the latest year’s neimdassplus expected future growth.

Need to allow for any expected impact of marketnges and the impact of these on both
volumes and/or margins.

You would therefore look at the value of new bussesed in the above calculations and
determine a realistic long term level to use indhkeulations.

We would not want to overstate any negative impaairder to keep the value higher. To
allow this we would want to allow for reasonabléi@ts management would take to protect
profits. E.g. Reduced commissions or increased genant fees (to the extent allowed) on
the unit linked business.

The goodwill will be the sum of the values in altdre years appropriately discounted.

Alternatively, a more simplified approach could ta&ken by applying a multiplier to the
current new business value (e.g. 5 to 10 timesuineent new business value).

As we are looking at a price we would expect tcenee in a sale, we may want to use
slightly more optimistic assumptions than used abov

The main assumption that would be subject to charageéd be the risk discount rate used in
the calculations. Depending on who the price caloahs is performed for, the risk discount
rate would need to take into account their viewhefrisk inherent in the company.

The price arrived at could be sense checked agamistmation from recently traded
company shares, taking into account the impact arket sentiment and the liquidity of the
company shares.

Although appraisal value is theoretically corremimpanies have traded at lower than AV
and even EV.
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(v) Explain how you would go about allocating an appropate expense allowance for
the two subsidiaries to allow each entity to publis realistic results.

This question was relatively well answered. It rieegh candidates to provide a practical
solution for performing an experience analysis forgroup with subsidiaries with
different business lines.

The starting point would be to identify the totapenses.

- Decision would need to be made weather actual esggefnom previous year are used
or budget. Budget may be better estimate.

Any one-off expenses would need to be identified subtracted.
The next step would be to differentiate all expsrisstween :

- Major line of business;

- Direct, indirect and overhead expenses.

Direct expenses are defined as expenses that adinclodly attributed to the two subsidiaries.
E.g. The claims staff salaries that only work om $hort term insurance claims.

The direct expenses are allocated to each enti#gdban the actual expense incurred.

The indirect expenses are in respect of servicarti@gnts providing assistance to more than
one entity (e.g. the actuarial department).

Need to find an appropriate way of allocating théirect between the 3 companies. If time
sheets are maintained (or a recent detailed tionty}stthese can be used to split the costs
between the 3 companies.

However, in the absence of timesheets an apprepltdrnative basis needs to be used. This
could be done on the volume of work required. Baneple, for the service call centre, the

call volumes for each of the entities can be usedplit the call centre expense. For the

actuarial department, the volume of in-force bussneould be used. [Award marks for any

other sensible examples]

Notional rental cost need to be allocated to themanies. This allocation needs to be based
on a market related rent for similar propertiese Bpecific costs can then be determined on
the floor space each entity occupies.

Overhead expenses are in respect of central degatdrthat do not directly work on any one
of the entities and effectively have a group fumctiE.g. the salary of the CEO. A potential
split could be based on the asset base of the auegar the volumes of business.

Renewal expenses will be treated differently ttahexpenses (only relevant for VNB)
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QUESTION 2

(i) Discuss the impact on the company’s solvency positi, embedded value and CAR
cover if they allow for negative liabilities.

This question was relatively well answered. It ieggh candidates to explain the impact
of allowing for negative liabilities. Many candi@gt missed the points relating to TCAR,
tax and possible actions w.r.t having a larger $usp

Liabilities will reduce with the recognition of threegative liabilities;
- resulting in an increase in the free surplus
- resulting in an increase in the CAR cover.

There will be an increase in the CAR as a resuthefhigher lapse CAR. This will reduce
the CAR cover.

Company may go from OCAR to TCAR

The value of in force business will be lower as enaf the profits will be released
immediately with the recognition of the negativaiiities.

There will be a further impact (reduction) on thebedded value from the higher cost of
CAR.

The tax will be higher in the shareholder fund frtbma higher transfers from the policyholder
funds.

The negative liability will create an asset on llaéance sheet.

The company will have to decide how to manage i, if they want to reinsure against the
risk of lapses or use it to fund new businessrstrai

The increase in free surplus could provide
- other business opportunities

- more investment freedom.
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(i) Describe the further changes that the company wilhave to make to their valuation
methods and assumptions in order to calculate theitechnical provisions under
SAM regulations?

This question was largely bookwork, and relativehis, was again poorly answered by
too many candidates. It required a high level oiewvof the valuation methodology
under SAM. Better candidates managed to scorehigtymarks while those who didn’t
know the material scored poorly. Again, a questdnch allowed the better candidates
to easily differentiate themselves from the rest.

Technical provisions need to be calculated on adstgnate market consistent basis.
{looking for best estimate and market consistent}
All the assumptions are best estimate and discratjomargins will be ignored.

The company needs to determine what the appropc@atéract boundaries are for their
products.

There is not a definitive contract boundary for Vehiife products.

Future cash flows will be discounted using a madatsistent yield curve (bond or swap
yield curve).

There are no risk premiums above the risk freesrate

There may be an illiquidity premium for the valwatiof annuity business.

Use a market consistent real yield curve to daheeexpense inflation yield curve.
Need to calculate the risk margin on the techrpeavisions (non-hedgeable)

The risk margin is 6% of the projected SCR, distedrat the valuation rate.

There will be an iterative process in calculating tisk margin, because as the risk margin
changes, the SCR changes.
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QUESTION 3

(i) Describe the likely impacts of the interest / yieldchanges on the profitability of the
DI business line in 2012.

This was a practical question requiring candidates make an assessment on
profitability in a falling interest rate and gendha poor economic environment. It was
surprisingly poorly answered. The greatest impacult have been on the valuation of
liabilities and there could have been possible intpaon actual policyholder and

claimant behaviour too (higher inclination to claior to not return to work). Many

candidates spent too little (or no time) discussthg impact on the valuation of
liabilities, the assets backing these, matching| ws. nominal differences etc.

Liabilities linked to Disability Income (DI) busiss most likely to be matched by bonds.

Interest rates and bond yields have been fallimijndueconomic downturn. Inclusion of SA
in world bond Index has also driven up demand #h8nds, e.g. funds that track the index.
Bond prices driven up and yields fall further.

Lower yields / interest rates imply higher liahyjlfor prospective reserves.

Group products are essentially one year term causalsas such no prospective life reserves.
Reserves are limited to reserves such as IBNR &el. U

Individual products could have a policy reserveesof which depends on duration and
premium pattern. Reserve could also be negative gatentially be zerorised).

Disability claims in payment (CIP) are valued presjpvely for both group and individual.

All reserves would increase with a drop in intemagés. CIP reserve (and changes) could be
significant.

Extent of the increase depends on :

- How the reserves are calculated, yield curve ontpestimate, and where the changes
on the actual yield curve have been.

- For CIP specifically, whether there is a heavieightng towards using a nominal
interest rate (claims with no or little escalatimnpayment) or a real interest rate
(claims with escalation in line with inflation) the calculation of the reserve and the
respective actual changes. i.e. has movement inbeea more significant than the
other.

Need to assess whether a change (or full exteamypthange) is necessary

- do the changes in interest rates impact the compaigw of best estimate long term
interest rates currently in use.
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- if a change is made to the interest rate assumphi® company may also reconsider
any second tier margins that may have existeditimay be able to absorb some of
the change through reducing or eliminating thisgimar

A change in interest rate would also impact themess held for expenses linked to the future
administration and management of these policieschaiohs

Impact on profitability will depend on the extentwhich increase in liabilities are offset by
changes in value of the assets backing the liegslit

This will depend on the extent to which the asbatking the CIP reserve are matched.

The company should also consider whether a changany of the other valuation

assumptions is required. There is some evidencgoodening disability experience during
economic downturns.

- This could be due to a change in termination rdtesto less people returning to work

or having fewer possibilities to return to work ihgr an economic downturn. Higher
CIP reserve required.

- This could also be due to an increase in the nurabefaims as retrenchments and
downsizing occur. For any business where premiumgaaranteed and this change
can't be immediately reflected, losses are likelyotcur and a potential deficiency
reserve should be set up.

(i) A potential partnership has been proposed whereby our company could utilise
infrastructure to market and sell disability products in African countries. Discuss
the factors that would need to be considered in asssing this proposal.

This question was well answered by most candidates.better candidates managed to
generate more points than the other candidates.

A full assessment of each market in terms of réguralegislation etc. is not required due to
the fact that the company only extending a prodhtocta market where operations exist. The
company would need to look into any regulation gowey disability business specifically.

The company would need to consider the viabilityaodlisability product in each of these
markets though, both in terms of the need for tloelppct and the size of the potential market.

The company should look at competitors and assésg they offer. Are other disability
products offered and if so are they income or lsmm benefits.

If similar products are offered, how are they fgrin terms of sales and profits.
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If similar products are not offered, the companyuldoneed to consider the additional cost
and risks of being the first entrant. The comparay mwant to consider why the product isn’t
currently offered.

Offering a product that is unknown or new to therkeawould require additional effort and
cost in terms of education and awareness of bddls shannels and the public.

Dl is a relatively expensive product compared teeotrisk products. It is also a complicated
product in terms of claims triggers and definitionie company would need to consider
whether this is appropriate for the relevant maket

Introducing a product which is misunderstood masoriuce potential reputational risk.

Claims underwriting and management is critical deability products, especially DI. How
will this be handled in other countries?

- Would claims be assessed and managed from SouttaAfr

- The company would still need to rely on medicaffsta each specific country for
some assessment and management. How will the atochsslth facilities and health
professionals impact the experience of the prontueach country.

The company would need to decide whether to reladsk or limited product range.

The company would need to consider an approprats £hannel and whether any existing
ones are appropriate.

The company would need to ensure the ability toiaidter the business correctly.

The company would need to consider the investntestiegy required to match the liabilities
in each country, are the assets available or wibuhdtch them with assets in SA?

Pricing is an issue, incidence rates and duratfotisability are likely to vary from country
to country.

A reinsurer that has experience in any of thes&ketsimay be able to assist.

- Other products in the market which have similametatriggers could prove useful in
assessing the potential cost such as any othdrilitigg@roducts, health and medical
products and even critical illness. (some of thediely to exist though)
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(iif) Set out what stop loss cover is and describe howabuld be used in this scenario as
well as how you would go about determining an estiate for the cost of such cover.

This book work part of this question was answeretl. Wlany candidates did miss (or
didn't state) that SL is an aggregate cover andtttieere is a time period to it.
Candidates also missed 2 of the major uses inifignitolatility and concentration risk.

The application part of the question wasn't as waiswered. Most candidates stated
that some sort of model would be required but aotldxplain the logic in actually
needing a distribution of expected claims costs had these could be turned into a
theoretical SL cost. The better candidates couteh thiso describe how a theoretical cost
would be different to an actual reinsurance price.

Define :

SL is a non-proportional cover (Percentage of puensi paid to reinsurer does not equal the
percentage of any claim paid in return)

It would pay out an aggregate amount being the ttdéms over a predefined period (usually
a year) above a predetermined retention level fjpyibattachment point)

The scheme’s loss would be capped. Reinsurers noaxifiability would however also be
limited.

{terminology may differ here from candidate to catade}
Use :
SL is used to reduce claim fluctuations, in thisecan the aggregate.

SL would protect the insurer from higher than expeéclaims values as well as higher than
expected numbers of claims over the period of cover

SL would provide some solvency capital relief floe scheme covered.

SL would provide extra protection for concentratrcsk.

Cost:

A standard pricing model that is likely to have hesed to price the scheme is only likely to
include a deterministic expected cost of claims dlve period of cover.

In order to assess the cost of SL cover you nesidtabution of the expected claims costs in
orderto :
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- assess the likelihood of the total cost being diierretention level (probability of
claim);

- assess the size of the total cost once it doelbith@ retention level (expected size
of claim).

In order to do this a full stochastic model canused, mortality and cover amounts being
stochastic variables.

A simpler monte-carlo model could also be used witee mortality assumptions and cover
amounts are given and a simulation is run.

The output of the model would need to be comparebe standard pricing model.

- The expected cost from this model should be theesasnthat from the deterministic
model.

- If it is not then the number of simulations neealsnicrease or the input assumptions
checked.

You would also check the maximum and minimum cagt®n by the output, are these
realistic? (Is it realistic to have a run where hpmeople or no people claim etc.)

Depending on the complexity of the model, it is ikelly to include a cost for any
catastrophic or tail risk and as such there mustabareness that there may be some
unmodelled risk. This would require expertise fregimsurer to model.

You would also need to consider some function ddtidy in the final premium.

Some schemes may have the same expected costaveuvéry different volatility profiles
(standard deviations for example). Higher volatilmplies a greater risk and this should be
allowed for in price.

A reinsurers final cost is likely to be differentyour estimated costs due to the fact that their
expense and profit margins would also be added.

These are also unlikely to be standard expenseeoid margins due to it being a tailored
reinsurance structure and will have a differenk gpsofile / profit requirement to regular
treaty business.

END OF EXAMINERS' REPORT
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