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Question 1

This question is based on bookwork and was weilvared.

Proportional reinsurance
Quota share
Surplus

Will assist by reducing uncertainty

Will only address VuvuMed’s needs to a limited ex{eas the scheme appears to be
more concerned about single catastrophic events

Non-proportional reinsurance
Risk excess of loss

Could be aggregate XOL or individual XOL
Likely to be the most suitable form of reinsuranice the need expressed by
VuvuMed

Catastrophe excess of loss

Could also be considered by VuvuMed, as a catdstrepll not necessarily translate
into a single large hospital event but could als@re from an accumulation

Especially given the fact that restricted schemé® IVuvuMed are often
geographically concentrated

Stop loss

A stop loss with an attachment above a 100% losie ra unlikely to address
VuvuMed’'s immediate needs, as the scheme needake surpluses.

Generally expensive and not readily available salonarkets
(ii)
This question was based on bookwork and was relgitivell answered.

The Medical Schemes Act requires that all reinsceaagreements be approved by the
Registrar of Medical Schemes

Trustees are required to obtain a number of prdposa
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And have these reviewed by a suitably qualifiedgssional
Which could be an actuary

And should have no direct or indirect interesthia teinsurance contract
(NOTE: credit also given to the view reflectedhe Core Reading, that a conflict of
interest should be disclosed)

Trustees have to provide the Registrar with a copythe proposed reinsurance
contract as well as the independent evaluation

Registrar will consider the contract and evaluatiod assess whether
The contract is in the best interest of members

Due consideration has been given to the need fisugnce, based on an
assessment of the financial risks to which the mehis exposed.

There are any conflicts of interests between thiggzainvolved

Any issues raised by the Registrar have to be adddeby the Board before the
contract will be in force.

(i)

The type of reinsurance contemplated in this gaegiie. extremely high-cost hospital cases)
cannot reasonably be priced through conventionalbarning cost’ approach. It was
disappointing to note that most candidates revettedote-learned medical scheme pricing
considerations without applying their actuarial expse to the features of the question. Very
few candidates suggested the modelling of frequandyseverity of high-cost cases through

the use of appropriate probability distributionEven though credit was awarded for a large
number of valid points, candidates did not perfaveil in this question,

Factors to consider

How is cost per case defined?

For example, is it based only on the hospital billis it inclusive of professional fees
in hospital as well?

What would the appropriate XOL attachment point @g.R2 million)

Should the reinsurer apply an overall limit, eitber member or in aggregate?
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Should the treaty be based on individual or agdecy¥®L?
Reinstatement provisions.

Will the premium include one or more reinstatemgmis will an additional
premium be charged for each reinstatement?

How will reinstatement provisions apply to claimshing only partially through
the excess layer?

How much broker commission is payable?

Should a premium discount or commission or prdidre be offered to the medical
scheme?

Time period of cover

Registrar does not allow reinsurance contracteteetrospectively signed
And 2011 is almost over, so most likely apply td2danuary to December
Should the contract be of a multi-year nature?

How should annual renewal terms be agreed? Fonghea does Zela Re retain the
right to adjust premiums annually based on clairpegence?

Affordability — the scheme is required to build eeges and is unlikely to opt for a
contract with expensive premiums

As the premiums may be experienced to be a diduitianal expense, especially in
years where no claims are submitted

Exclusions to be applied by the reinsurer

Data to request

Need to determine the cost per case for every tadggaise over the past few years

Which can be derived from full claims data in anfat that allows cost per case to be
calculated for all past hospital admissions?

Claim data fields should include benefit amourdgatment date, paid date, discipline
code, supplier number, tariff code, in-hospitalicador
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As well as clinical headers (or auth records) il casese(g.ICD10, DRG)

The time period of data should be considered, weigkhe credibility of a longer
investigation period against the relevance of oldgrerience

Clinical details of the recent high-cost hospitée
Could there be a related readmission in the neard (if the patient survived)
Does the scheme have exposure to other membersiwitllar conditions?
Is the high cost of treatment in any way relatedthie environment of the
restricted scheme in question? Or the environnmenthich patients are treated
(e.g if the scheme uses own facilities)
Demographic details of the scheme
These would include age, gender, area, employmeiisiah, income,
active/pensioner etc
Should preferably also obtain detailed chronic segtion data such as CDL
registrations

As some types of high-cost hospital cases coulthked to specific conditions

Recent hospital authorisations and/or case manegmarts. Are there any large
hospital cases presently in hospital, not yet \asibb the claims data?

Hospital tariff increases negotiated for the 201@nddit year, if available —
alternatively the assumptions used in the 2012 éiudg

What are the scheme’s underwriting policy for nepplecations, and could this
change in the near future?

Pricing of risk premium

An experience-based or burning cost approach tgticeng is probably undesirable,
as the number of historic severe high-cost casékely to be so small as to render
unreliable results

A more appropriate approach could be to considebatility distributions for
frequency and severity
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From which a compound loss distribution could beveel,

Either algebraically or, more likely, through Mor@arlo simulation

Based on the relevant excess attachment points

Given the low occurrence of high-cost hospital saiee data of VuvuMed alone (as
described above) is unlikely to provide a credibkesis for the estimation of the

frequency and severity of such cases

So try to supplement with additional data sourpeshaps from internal experience
on similar contracts, or industry data, or appraggrbenchmarks or publications

Should be careful to fit an appropriate severistrthution, especially considering the
tail? Polynomial distributions (such as Pareto) ehakicker tails (and yield more
conservative risk premiums) than exponential distions (such as lognormal).
Given the scant data for these cases, the choideswibution may well depend on
Zela Re’s general risk appetite

Frequency distribution could typically be modelleging Poisson

Expected cost of claims can be derived from thelt@st compound distribution,
based on the probabilities acceptable to Zela Re

Should also analyse demographic and claims tremdéuvuMed and project these
forward

The number of members appears consistent over batas the demographic profile
changing?

Should investigate whether high-cost cases canifgjadly be attributed to sub-
groups in the demographic profile

Should investigate whether the prevalence of higgt-cases is generally increasing,
although this may be difficult to assess from ckahata alone

Should also compare to the market and competitoaplicable)
Adjust for inflation

Which consists partly of negotiated hospital tanffreases and partly of the increases
in professional fees?



(iv)

Subject F201 (Health and Care Specialist Applications) — November 2011 — Examiners’ Report

Premium could be expressed as per member per roompidr life per month, or as an
aggregate monthly or annual amount

This question was poorly answered, even thoughetheuation of reinsurance
contracts had been a topical issue in South Africost candidates offered
superficial comments on ideas such as the desitabil lower volatility and the need
to build reserves, but failed to suggest a scientittuarial approach to evaluating
the value for money of reinsurance (e.g. by comsideits cost compared to
demonstrably reduced variation in projected results is disappointing that most
candidates failed to point out that it would be emsonable to require a reinsurer to
price for an expected loss.

The main question from a Trustee’s perspective determine whether entering into
the contract is in the best interest of members

The interpretation that this requires VuvuMed telgian expected surplus under the
contract does not make sense, as doing so would thaareinsurers are expected to
price for losses

Whereas it is reasonable to expect that reinsureesl to make a profit over the
longer term

The “value for money” purchased through a reinsceacontract should be evaluated
with reference to the reduction in variability obpected future results rather than the
absolute levels of expected financial results

This can be demonstrated by modelling an aggrelgate distribution, or even a
probability of ruin, for VuvuMed with and withouginsurance

With reinsurance, the distribution is likely to leaa smaller variance, even though the
net expected expenditure to the scheme will bednighan without reinsurance

So the probability that the scheme will fail to met&tutory solvency targets without
reinsurance should be demonstrably higher than neittsurance.

A quantification of these probabilities should Iseful in assisting with the evaluation
of the reinsurance contract

VuvuMed will have to price to recover thexpectedcost of reinsurance from its
contribution income



(v)
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And this may be seen as an onerous requiremergn ghat the scheme already had
high contribution increases into 2010 and 2011 (E6/b 11% respectively)

But this cost should be weighed against the ceytahmat it will be able to comply
with the regulatory targets

In addition, VuvuMed should consider whether thesies can be self-insured through
the scheme’s reserves

Given the scheme’s low levels of reserves (wite@nt hospital case equating almost
50% of the scheme’s reserves during 2010), selfrarece is not advisable

This question was based on bookwork and well aresivey most candidates. Some
candidates spent unnecessary time reproducing théree Annexure B of
Regulation 30 whereas the question wording and tpallocation clearly required
only a “brief” outline of “main” categories.

Bills and bonds — maximum 100%

Property — maximum 10%

Preference and ordinary shares — maximum 40%

Insurance policies — maximum 90%

Other asset classes — maximum 2.5%
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(vi)

Although candidates offered some theoreticallydvabints in their solutions, few (if
any) pointed out the practical insignificance of@stment return given the scheme’s
low reserve levels. Many candidates focused éntage matching principles without
giving due regard to the pay-as-you-go nature ohthly medical scheme cash flows,
or the timing of reinsurance recovery cash flows.

It is generally true that a scheme could pursueoeeraggressive investment strategy
if it is exposed to less uncertainty

But

VuvuMed has low levels of absolute reserves, malangplit of the portfolio into
several subcomponents less efficient

And the marginal additional expected return in &lisorand-terms is therefore most
likely insignificant within the context of the saihe’s projected financial results

For example, consider that every 1% additionalrretinly provides the scheme with
approximately R200000 per year in 2010 money terms

Which begs the question as to whether it is worilemaxposing the scheme’s low
reserve levels to additional risk?

Costs associated with obtaining investment aduckpacing investments

VuvuMed also requires cash flow protection, whicaynmot be adequately provided
by reinsurance. A large claim may need to beeskttefore the recovery from the
reinsurer is concluded.

Strongly recommend that the scheme remains invésteash

And revisit the investment strategy only when higteserves have been accumulated
in the future
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Question 2

i)

This question specifically referenced PGN303 asdatuirements with regard to utilisation.
Whereas the examiners expected candidates to beageplainted with the contents of the
guidance note, the solutions offered by candidai@sted to a poor familiarity with the

structureof PGN303 (which has a sub-section devoted tottipic). Note that demographic

changes are dealt with in a separate section ofghrlance note and were not awarded
credit given the very specific wording of the qicest

The actuary should consider changes in utilisad®a result of factors such as:
Benefit changes

-any changes in benefits will affect the claimiragtprns of beneficiaries
Technology changes

- the introduction of new technologies will intragunew types of claims which will not be
present in historical data

Changes in medical practices

-an allowance needs to be made for how claims nhighé increased/decreased as a result of
any changes (e.g. an increasing trend to use castiats as opposed to heart bypass surgery)

Extensions of existing trends

-some trends seen in claims data are expectedrninae (e.g. increasing trends seen in
cataract surgery)

Changes in medical tariff structures

-a change in tariff structures might result in arme in behavior by providers which will
have to be allowed for

Selective effects

-if an opportunity for anti-selection exists (etpe introduction of an underwriting free
policy), then allowance for increased utilisatiaeds to be allowed for

Medical management and managed care arrangements

-managed care arrangements might be made moreetiest(or less so) which will impact on
the expected claims

Regulatory changes such as prescribed minimum ienef

-if the scope of PMBs is increased, then an all@m&dor an increase in expected claims costs
needs to be allowed for.

Impact of HIV/AIDS and other industry-wide diseases
-as the burden of disease increases, so woulelied claims costs
Changes in disease profile

-as certain diseases become more prevalent wiki@npopulation, so the expected claims
costs are likely to change

10
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i)

This question is derived from a topical issue ia 8outh African medical schemes industry
during 2010 and 2011. Given that we expected cktes to be familiar with the basic
tenets of the question, it was disappointing in thdreme that very few candidates
commented on the fact that a sub-population cowidhe expected behave similar to the
entire population.

Comments made are with respect to the whole papuolahot a sub-population (as in a
medical scheme)

For a sub-population, stability in age profile &t rertain

Future changes in disease burden are not easgda@pr

Past trends indicate a worsening trend in diseasseh within the SA population
But will depend on the expected change for thiesah (and not the industry)

In a multi-option scheme, it is necessary to alfowpossible buy-downs which will affect
the utilisation assumptions for each of the options

Other factors regarding utilisation changes, sulthanges in technology, also play a part
and are not reflected in the statement

It is very possible to have an utilisation assumpgreater than 0%

A relatively stable population could be expected dge year-on-year, resulting in
commensurate utilisation increases

ii)

Although this is a relatively easy question dealivith a rather common phenomenon in the
medical schemes industry, many candidates failedn®wer the question properly and

launched into discussions on pricing techniqueslemislative requirements rather than

dealing with the design features and consideratitias were asked.

One would need to consider what level to set the Ibenefits at
Apple members will probably not want to have thrEnefits reduced

However, retaining Apple’s level of benefits witldrease the cost of providing benefits to
the ex-Orange members, which would result in higiverage contributions being required.

Orange members may wish to have greater benefitsyih not necessarily be willing to pay
a higher contribution

If the benefits are set at Orange’s level, thenbieefit levels may not be sufficient for some
of the ex-Apple members if they had chosen thedrigiption for the extra benefits available.

Some compromise might be required, with benefiélebeing set in between

11
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Might have to consider a different benefit desigm(introduction of a pooled risk benefit).

One would also need to merge the two option’s iretwand based contribution tables

It will be necessary to determine the best fit fmw income band levels. There would
hopefully be a good match of the income bands adtws two options. If not, the merge of
the contribution tables may have widely differanpacts for different members.

Could also consider removing the income cross-slybsnd have a single contribution table
for all members.

The employer’s subsidy policy may also be affecteshecially if different subsidies were
given to the two options in the past. A decisiofl weed to be made on how to handle this
for the merged option.

However, whatever options are considered, it wallrtecessary to perform a member level
impact assessment, as individual impacts may vatglw

It will be most prudent to select a solution thahimizes the no. of members that have a
“large” impact ito required contributions.

iv)

Several candidates focussed on the consequenceesrging the pooled benefit (e.g. how it
would be received, or how it would affect costdhea than the considerations of how the
pooling should be structured. Such candidates ttaibppreciate that consequences are a
function of design considerations, and that theaelashould form the subject matter the
discussion. For example, whereas most candidateslys stated that claims costs would be
adversely affected by a pooled design, the redithat claims could increase or decrease
depending on how the pooled benefit is structure@verall, the question was poorly
answered.

One would need to define which of the day-to-daydies to include within the pooled risk
benefit

One may also need to give advice on potential suaibsl within the pooled risk benefit.

For example, having no sub-limit on optical bersefit advanced dentistry (if these benefits
are included) might result in the pooled risk bérefcoming depleted very quickly.

One must also decide whether the benefit shoulwhteefamily or beneficiary level,

If on a family level, whether it should be diffetexted by family size (M, M+1, M+2 etc) or
by family structure (Principal Member, Adult Depamd, Child Dependant).

In performing the pricing exercise, one would néednodel anticipated utilisation of the
various benefits covered on a beneficiary/membel le

The pooled limit would likely be larger than anyeoof the current individual limits, giving
rise to potential increases in utilisation. Thiguld need to be allowed for.

It would be best to use the scheme’s historica,dait adjustments would be required should
the previous benefit limits for specific benefits lower than that would now be available in
the pooled risk benefit (especially for the ex-@@members).

12
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Any historical data would need to be adjusted mdliation.

It is possible to set the benefit levels so thatabst of providing the pooled risk benefit can
be reduced from the current cost for the equivatkay-to-day benefits so as to reduce the
financial impact of the merger.

v)

Most candidates offered generic ideas on pricingd dow-income members without
considering the details of the situation at haar example, very few candidates considered
the timing of the transfer and the practicalitifspoicing for a potential mid-year change of
this nature. Perhaps surprisingly, some candidaresided a comprehensive discussion of a
potential introduction of a new low-cost option wdes the flow of the question clearly
aimed towards a single-option scheme. Althoughlitneas given for several valid points
raised by candidates, overall performance on thisggion was unsatisfactory.

Decision needs to be made when to allow for thesiptesimpact on the scheme of this new
group joining

Could assume they will join and make allowancecfamtribution rates from 1 Jan 2012
Or have a contribution adjustment in Jul 2012 (bemever they join).

This allows for the possibility of the group noirjmg

Or could wait until 2013 to make any necessary stdjent.

The group will have an impact on the scheme whew jbin. In order to estimate the impact,
need to consider:

How large the group is relative to the current sikEruitMed
-The larger the group, the larger the possible thpa

The likely claims profile of the new group of lalvets vs the current claims profile of the
FruitMed members

-If the new group are low claimers, then may im@grtive overall profile (and vice versa)

The income band distribution of the new group redatto the current income band
distribution on FruitMed

-As they are all low income earners, then the ine@moss-subsidy balance will most likely
be affected

Need to assess the expected claims loss ratiosafdn income band (i.e. extent of cross-
subsidy) based on the scenario that the large gooug.

A multiple year modeling exercise would be usefulensure that the scheme is able to
maintain a stable financial position.

Increasing membership is likely to lead to a remurcin solvency. This will have to be taken
into account when pricing.

When modeling the cashflows, need to take into @atthat the group is only likely to be on
the scheme for half of 2012.

13
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Vi)

This question was poorly answered. As is the daseseveral of the subsections in
guestion 2, this question dealt with a fairly conmpdhvenomenon in medical schemes above
minimum statutory solvency requirements. Solutpmesented by the majority of candidates
addressed only superficial points and failed tossdar longer term or second-order effects.
A disappointingly small proportion of candidatesimed out that a higher contribution
increase would be required to bring the scheme hack surplus-making trajectory in the
future. Many candidates failed to discuss the paepof reserves or the fact that RBC-
principles could be considered.

Reserves are required to protect the scheme frersel claims experience and other risks.

Although the reserve level may be higher than meguby legislation, it may be in line with
what would be required based on a Risk Based Gapitaicise

Investment income earned on the reserves helpsbsidise the scheme’s contribution rates
(i.e. allowing an underwriting loss to some exténtn overall break even position is
reached).

A contribution to reserves is required every yagaoider to maintain the current level of
reserves.

If a lower contribution increase than is requirecbteak even is chosen, then a deficit will
result which will reduce the absolute level of theerves.

Thus the reserve level will reduce significantlyg(tabsolute level of reserves has fallen, and
the contributions received have increased, reguitira double impact).

In future years, in addition to any inflationarydaother increases that need to be allowed for,
an allowance for the recovery of this shortfall ok required in order to stabilize the
funding position of the scheme.

Therefore the contribution increase at that timdikiely to be significantly higher than
normal.

This will not be acceptable to members, CMS andaloty the employer
Increasing membership will lead to lower solvency.

Vii)
This is a higher order question, and successfuldmates were able to distinguish
themselves by presenting clearly structured sahstio It was disappointing to note that

several candidates failed to appreciate the difieeebetween a vaccine and a treatment.

Need to establish the actual cost of the vaccinaridndividual
Need to establish who in the scheme would beneiih freceiving it in the immediate future.

14
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And who would need to receive it in future yearsgim depend on the age at which one must
receive the vaccine for it to be effective)

Would also need to consider whether a “boostertivecwould be required at some stage in
the future for each individual, and if so, how ofieis required

Need to establish what other related costs thegelman providing the vaccine

For example, a special consultation benefit maylnede provided

Need to consider likely takeup of vaccine withie tharget” group

From this, one could estimate the likely cost ® shheme of providing the vaccine
Need to establish the effectiveness of the vadeyn@ssessing the results of clinical trials

From that one could establish what the likely réiduncin the incidence of the disease may
be.

Would possibly need to adapt the results of theiadi trials to the specific demographics of
FruitMed

Would then need to investigate what the currentidelce and prevalence rates are for
FruitMed

From this, one could estimate what the impact anititcidence of the disease will be for
FruitMed

Need to determine what the treatment costs arthimdisease (in all claims categories), and
what costs are likely to be saved for every indnaldthat does not contract the disease as a
result of the vaccine

Would use past claims data to do this
Adjusted by relevant inflation factors to curremay terms, and for any other relevant factor

From this, one could establish what the potenti@ihts cost savings there may be for the
scheme from a reduction in the incidence of theean

A Cost/Benefit analysis would need to be perforrhgdssessing the cashflows over a time
period (possibly of several years)

If an overall cost saving is established (basedhencost/benefit analysis), then it is easy to
motivate for it

However, if this results in an additional costhie scheme, then a decision needs to be made
regarding funding priorities (i.e. there may be estlpossible interventions that could be
implemented for other diseases by the schemerlgN\aVCT campaign)

Or may need to consider the ability and desirehef $cheme to pay for the extra cost in
higher contributions based on the probable bentfitsembers

Fruitinc. might want to consider other potentiatttas such as reduction in absenteeism and
lost productivity etc.

There might also be an impact on the reputationhef scheme, should it not be funded
(especially if other schemes fund it).
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