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Unisex-Calculation and Secondary Premium Differdmdn in Private Health

Insurance

The de facto paid premium in the (German) private health inserdepends on the insurance
payments in the past (claim’s experience). In case the insurechdbeake use of the insur-
ance contract and accepts his health costs, he receives a geémedm refund — based on
the monthly premium — the following year. The insured should therefore tradetwtdn the
premium refund and the health costs he pays by her own, which cailcblated with the
stochastic dynamic optimization, to minimize the total findnbiaden of the health costs

(sum of insurance contract and out-of-pocket payment).

Primary and secondary premium differentiation have to be anayygedtaneously. If there
is a tendency in German or European legislation to prohibit gendet gagaary) premium
differentiation (like in Germany for “Riester”-contracts @om 2006) or private compulsory
nursing care insurance), the insurance industry has still the oppproiratjust the secon-
dary premium differentiation — especially in health insurance with high claibapility.

In this paper various premium refund systems — which differ etgeimmount of the repaid
monthly premiums — and their results on the total financial burdeheofnsured are dis-
cussed under realistic assumptions (regarding interest rasgjonfbf health costs, gender
based probability of medical treatment). It is shown that undeethesumptions strongly
differentiating premium refund systems result in total findrimiadens of the insured that are
close to the values achieved by gender based premiums. Simutatites dead to the con-
clusion that the strongly differentiating premium refund systeamsbe accepted even if they
have a wider range of the stochastic financial burden. The resafitat women will pay less
than in actual premium refund systems with differentiated premamdsmen will be better

off than in actual premium refund systems with unisex-calculation.

Classification: unisex-tariffs, out-of-pocket-payment, experierateng, simulation study,

stochastic dynamic optimization
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1 Introduction

On December 132004 the Council of the European Union has adopted a directive to imple-
ment the principle of equal treatment between men and womaée Bectess to and supply of
goods and services. This directive represents a further stape pfoposal for a directive
made by Anna Diamantopoulou in 2003. For the insurance business the maiis fmcwsi-
sex-tariffs which must be the basis of calculation if themo relevant and accurate actuarial
and statistic data. The German government has also estahlistssx-tariffs in different
class of insurance (for example in compulsory nursing care m=jral herefore it does seem
impossible that there may be an obligation to calculate unisifs-tam German insurance

markets even if the insurers do have relevant and accurate actuariatistid d&da.



In contrast to life insurance, private health insurers cannot ugdyprimary (ex ante) pre-
mium differentiation but also secondary (experience-based) premiteredtiation. In this
paper the possibility to compensate the loss of primary premiueratitiation for unisex-

tariffs through an extended premium refund system is discussed.

2 Primary and secondary premium differentiation in health insurance

2.1 Primary premium differentiation

Private insurance companies calculate their premiums accawlitige actuarial equivalent
principle. The net risk premium (P) equals the expected paymeiite bysurer E(S), where

S represents the random variable of the insurer’s benefit:
P = E(S).

If this equation is applied to a group of individual contracts weheséermcollective equiva-
lent principle. The ternndividual equivalent principle is used, if the equation holds for each
risk and policy holder. Individual equivalent premiums are also caliskl)(differentiated,
risk-adequate or fair premiums. Fair premiums only refer toasiet fairness but can be so-
cially undesirable. In these cases the government is in a pasitmmohibit such tariffs. For
example in Germany 881e VAG (Insurance Supervisory Law) prohibitsse the ethnic

group or the nationality of the applicant to calculate different premiums f&e tireups.

Premium differentiation can be divided ingomary andsecondary forms. Primary premium
differentiation is based on risk factors which can be easily vbdax ante like gender and
age in life insurance or type of vehicle and miles travellecinrsurance. All these risk fac-

tors are some kind a@ljective in terms of verifiable.

In German private health insurance these fundamental printiglesto be adapted for long-
term insurance contracts. The employer does only have to pa@%ishare of the premium
if the substitutional health insurards calculated along the lines of life insurance. In the end
almost every German private health insurance contract islatd this way. So the private

health insurance company has to calculate premiums which — on seumeptions — do not

1s12 (1) VAG states that a substitutive health iasge is a private which can replace the publidtheéasur-
ance.



rise during the duration of the contract — especially when the insured agestbeeexpected

medical costs rise with age.

The adapted expected individual equivalent principle for long-term insu@mtracts can be
formulated as follows: expected discounted paid premiums by thesthsoust equal ex-
pected discounted payments by the insurer. German private healthranssge—apart from
the extend of the insurance coverage — three tariff factordfévedhitiate premiums ex ante:

state of health andage at the begin of the contract as wellggader of the insured.

Let x be the age of the insured at the commencement of theatp@iridne estimated medical
costs (differentiated by gender) resulting from the contract addogahe insurer, i the inter-
est rate (set to 0.035 by the calculation regulation) antde®(constant) premium paid by the
insured, using the expected individual equivalent principle the premiurbecaalculated as

follows:

2.C; 0, )™
P =

X w .
2 )
j 1+i
j=x

where | represents the remaining portfolio of policyholders of agesjiglset to 100,000).
This parameter is calculated using mortality ratg #gd probability of cancellation at age j

(w;) which are published by the insurance supervisors (VerBaFin) accordingftorthda:

lj+2=l;- (1-w-qp)
In conclusion, as in live insurance the health insurance premiurbeniio high compared to
the expected medical costs at the beginning of the contract asgstieenatic surplus will be
transferred to a special reserve (called ageing reséite).some years the premium will be
too low to cover the expected medical costs and the missing amdube taken from the

ageing reserve.

2.2 Secondary premium differentiation

Even in a primary differentiated collective of policyholders tregeeoften still different types
of risks which should pay different premiums but are calculatedicddéigt The resulting
claim histories depend — in ex ante equal groups of insured risksiskdaators which can

not be used as tariff-parameters although they have a samtifitfluence. Such risk factors



are usually calledubjective and cannot be observed ex ante because they depend strongly on
the acts of the insured and her attitude towards damages.

To include subjective risk factors — at least ex post — in cdilenjahe insurer can use secon-
dary premium differentiation as a part of experience-basewratiere the premium depends
on the insurance payments in the past (claim’s experience). Betiexced-based rating has
more effects because it can also be used in homogeneous groupsedos@ary premium
differentiation (aspect of rating) does not make any sense. irhi@ auch groups is not an ex
post premium differentiation but creating incentives for the instorguhy for small damages
on her own (aspect of co-payment / own contributfoiipe last aim seems surprising be-
cause the contract could have implemented deductibles with sameaviesdat the insured
to pay for small amounts of medical costs by her own. Howev&emany the employer
usually pays 50% of the premium but often only 0% of the deductibl®(gh a payment by
the employer for the deductible is possible), so the insured getob@#emium reduction
but pays 100% deductible. Therefore significant deductibles ararrahee German health
insurance market but can be indirectly achieved through refund systieens the insured

gets a 100% reduction of the de facto paid premium for 100% of out-of-pocket payment.

A high probability of loss is necessary to be able to apply expsr rating to aspects of sec-
ondary premium differentiatiohHealth insurance contracts meet the requirements because of
the high probability of medical treatment. Though, existing premfomd systems in health
insurance are far less pronounced than in automobile insurancetivbgm®portion between
the highest and the lowest premium is aboutttersually the insurer refunds a number of
monthly premiums (depending on the insurance company these may bexupetuling in a
spread no higher than two) if the insured does not get paymentshieocortract in the pre-
vious year with significant influence to current years de fadb p@&mium. The number may
be constant (considering only the previous year) or may depend on theemaomyears
passed since the last insurance compensation. During the last years soameénsoimpanies
have changed from a constant to a variable refund system. ¥Asi§jig, we should assume
that this implies a shift of systems with focus on co-paym@mthose with focus on secon-

dary premium differentiation. We will discuss this intuitive conclusion in ch@pger

2 see Farny (2000), p. 74-77.
3 See Karten (1993), p. 60 ff.
4 see Morlock/Zimplemann (1999), p. 7



3 Optimal out-of-pocket payment in different refund systems

3.1 Constant premium refund systems

The premium refund in these systems only depends on the previouscjaans. If the in-
surer has not paid for the insured’s medical treatment and thenoswantract continues to
exist until the end of June, the insured receives a fixed numipeorhly premiums, for ex-

ample three.

Let N be the number of annual payments for medical costs, NCB i the no claims lagsus c
OR the out-of-pocket payment of the insured and C the medical costBniNIhe insured

should make her own decision using the following figure.

Figure 1: Out-of-pocket payment in constant premium refund systems

If there has not been any medical treatment in the previougNe8a}, the insured is located
in NBC 1 with the probability P(N=0) and may for example receiveremium refund of
three monthly premiums. If there was at least one medicahteed (N=1) the insured has to
decide whether she pays on her own to reach NBC 1 and gettheaipr refund or to shift

the medical costs to the insurer an get no premium refund in NCB 0.

Since only the previous year is considered in the constant premiund reystem, there are
no effects of the total medical financial burden in following ye@herefore the insured only
compares medical costs and premium refund. The optimal out-of-pockeepagquals the



premium refund — neglecting interest r&tesand is identical in NCB 0 and NBC 1 because
each no claim bonus class can be reached every year. Therefansuted should pay any

medical costs below three monthly premiums on her ®Whe insured should act as if they
had an insurance contract with a deductible of three monthly premiaspect of co-

payment).

On the other hand, this implicit deductible is the lowest amount paid out to the insured. There
fore the probability of claims in the interval [0, OP) equal® zerd the insurance company

has to anticipate this insured’s reaction and increases the prémium.

3.2 Variable premium refund systems

To determine the extend of premium refund when using variable prerafundrsystems, the
insurer does not only consider the previous year but all of them thiedast insurance com-
pensation. Usually the insured receives one monthly premium for eeetynuous year
without indemnification and the maximum number of premium refunds lienitgd to three

or four. If the insurer pays for medical costs, the insured doesoeive a premium refund

independent from her current no claim bonus class.

The insured’s decision for a refund system with no claim bonus sl@s®e3 (representing a
premium refund of 0 to 3 monthly premiums) can be explained using Figure 2:

S If interest rates are taken into account, optiowatof-pocket payment equals the discounted premafomd.

6 We should assume optimal out-of-pocket paymetetslightly higher than the premium refund dueréms-
action costs (like postage for letters) — but eiogirstudies about claims show claims of 0,56 EdRiealth
insurance. Therefore transaction costs can be ctedle

7 The refund system should not depend on the arbalahce, because only these refund systems cagppliech
without alterations for the whole duration of thentract and for this reason trusted for optimizatiy the in-
sureds.



Figure 2: Out-of-pocket payment in variable premium refund systems
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For variable refund systems the optimal out-of-pocket paymematdme calculated as easily
as in systems with constant refunds because only comparing thefcosesyear neglects the
fact that — with exception of NBC 0 — each no claim bonus claas ooly be reached if the

insured was located in class i-1 during the previous year.

Therefore a payment by the insurer does not only effect theiyrerefund of the current
year but also reduces the premium refund for the following yeaumiag there will not be
any medical treatment in the following years, an insured in [SB@s got to take into ac-
count that a payment by the insurance in 2004 will decrease theupremfund by six

monthly premiums in the following years:

Figure 3: Basis model to calculate optimal out-of-pocket payment

Year NCB NCB Difference

(payment by the insuref)(payment by the insured)

2005 3 0 3
2006 3 1 2
2007 3 2 1

2008 3 3 0




This basic example with strict assumptions shows that the dpbintaf-pocket payment
exceeds the current premium refund. In conclusion, the out-of-pocket paygnmet only the

self payment of one year’'s medical costs but also an investmértire premium refunds. It
is monotonically increasing in relation to the actual NB®©t only because of the following
year’s higher premium refund but also because of the extended peneakcto (highest re-
fund) NBC 3.

Under more realistic assumptions further medical treatmentsgdtineé following years have
to be considered. If risk neutral behaviour is assumed the optimaf-potket payment is
one which minimizes the expected discounted health costs for e léatas a sum of in-
surance premiums, out-of-pocket payments and premium refunds. Forreaichent, the

insured has to decide whether she pays on her own or whether she lets the insurer pay.

To determine the optimal out-of-pocket payment for the entire corttumation, the stochas-
tic dynamic optimisatichis usedtO This procedure uses a backward calculation with the ex-

piration of the contract as starting point.

Figure 4: Decision at age 100

Expiration of
the contract

NCB 3

During the final year of life the insured should not pay medicakaafsher own because she
will not receive any premium refund which depends on an existingambnintil June the

following year. If we assume that no insurance holder will litereher 108' birthday, the

8 Optimal out-of-pocket payment in NBC 2 equals énthdy premiums, 5 monthly premiums in NBC 1 and 3
monthly premiums in NBC 0.

9 The procedure of stochastic dynamic optimisatiorextensively presented in Neumann/Morlock (2002),
p. 593-621.

10 Obviously this technique can also be used for tamipremium refund systems, but the previous aggras
less complex.



optimal out-of-pocket payment at age 100 does not depend on the ndolaus class and

equals zero.

We can conclude that the total financial burden at age 100 dependsrotiig NBC and
equals for NBC i:

Premium (age 100) — i monthly premiums (age 99).
At age 99 the optimisation can be described as in Figure 5:

Figure 5: Decision at age 99

Expiration of
the coptrac

Now the insured has to take into account that her out-of-pocket payrfieahaes the finan-

cial burden at age 100. If the insured is located in NBC i heeat®d financial burden only
depends on her decision about her out-of-pocket payn@mit ), which — as stated before —

depends on her current age (m) and current NBC i. This sum includesptbeted financial
burden of all ages till death and is composed of annual premium (ager€@®um refund
(age 98), expected out-of-pocket payment (age 99) and expecteddiramrden at age 100

(as calculated before). Similar calculations can be made for ages 98, 97, 96,...

Therefore, the expected financial burden till death at each agedepénds on the out-of-
pocket payment at this age, assuming optimal insured’s decisions theifgllowing years

till death and can be calculated
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for each age m, and NBC i<3 according to:

E(Cim (ORm)) = yearly premium - premiumrefund + (1-q,,) JP(N = O)EE(C.m*l)

i+1

following costswithout
medicial treatment

OR™

+P(N=1)1) [x "(dx+P(C" < OR")E(Ct)+ Plc™ > or™) cE(C™)
0

expected cost reductionby no effect by out—of — pocket
expected out—of — out—of — pocket payment (NBCi +1) payment (NBC 0)
| pocket payment

and for each age m and NBC i = 3 — due to restrginb claim bonus classes to three — ac-
cording to:

E(Cg“ (OP;”)) = yearly premium— premiumrefund + 1—-q,,) P(N = O)EE(Cg“*l)

following costswithout
medicial treatment

oR"
+P(N=1)0) [x "(dx+P(C™ < OPy")E(Cy™ )+ PlC™ > 0Py cE(C™)
%pm e posk payrment (NEC 41 hoyent (NBC oy o
| pocket payment -
where
OR™ out-of-pocket payment, NBC i and age m
cm random variable of health costs at age m
fm density function of health costs at age m
E(Cim(OPi”‘)) expected financial burden till death as a functd OP™, NBC i and
age m
E(CiTlﬂ) expected financial burden from age m+1 till deatassuming optimal

out-of-pocket payment from age m+1 till delith

dm probability of death at age m.
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This equation is minimized for i<3 by
oR™ = E(cy™)-ElCTy)
and for i=3 by

or" = E(c)-E(cm™).

4 Different refund systems
4.1 Expected Financial burden

First of all considering the effects of changesafund systems on the financial burden, these
effects are calculated using following statistics:

* mortality rate (published in VerBaFin 6/2003)
» probability of cancellation (published in VerBAV /2ZD02)
» estimated expected medical costs (published in &enB11/2003).

To obtain more detailed information about the dsition of medical costs — and not only
using an estimator for expected medical costs -eadttn insurance collective of a German
insurance company has been analysed. The relev@nval [0, OP'®) can be analysed for
age m using an exponential distribution with theapzeter 1/€ and the probability of medi-

cal treatment being 80% per year throughout thieciole.

Furthermore, for simplification — but not riskingeysimplification — it must be assumed that
« the annual premium is paid on Januaty 1
« medical treatment takes place on Janu&rgrid
+ people die on December?31

Explicitly, only the net risk premium is considerdd Germany there is a 10% loading to
prevent the insureds from very high premiums ate®tent age which is no part of the pre-
mium refund. Therefore, this loading is only imfilic regarded: if there is a rise in health

costs, it only affects the premiums for people urgte

11 E(C'®") = 0 will be used as optimization’s starting point.
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Using these parameters, we obtain an annual prerofuén2,648.82 at the age of 30 for a
female and of € 1,591.13 for a male, assumingtti@insured minimizes the financial burden
and the insurer anticipates the premium refund wa@able refund system in the calcula-

tion.12 The resulting optimal out-of-pocket payments aréotlows:

Figure 6: Optimal out-of-pocket payments
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The figure shows a similar scheme for both sexésh@ beginning of the contract, the opti-
mal out-of-pocket payment is higher than during dneation or at the end of the contragt.
The optimal out-of-pocket payment is monotonicatigreasing with NBC i but differs be-
tween the sexes. The difference depends mainhherhigher absolute premium refund for
females due to their higher premiums (compareddteshpremiums). The resulting expected
financial burden (premium, premium refund and dupacket payment) is 148,120.98 EUR
for females and 83,381.98 EUR for males.

Considering a constant premium refund system witlo @laims bonus of three monthly pre-
miums, the insurer calculates a premium of € 28®Tor females and € 1,667.51 for males.
The optimal out-of-pocket payment is a constan®£.87 during the duration of the contract
for females and € 416,88 for males. Resulting etgque@inancial burden is € 148,155.99 for
females and € 83,649.13 for males, so a refunasystith anticipated refunds does not in-

fluence the expected financial burdéh.

121pe analysed system refunds up to three montlemjpms.

13 There are some exceptions for women up to theodgl due to medical treatment during pregnancy and
costs of giving birth

14 The difference of 0,03% for females and 0,5% fales results from the use of the exponential distion
for calculating the expected out-of-pocket payment.
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4.2 Secondary premium differentiation

Since the expected financial burden does not difédween the analysed refund systems, it
should be examined which system has advantages@gpect to secondary premium differ-

entiation.

We consider a portfolio of policyholders with 50%gth and 50% low risks. Three scenarios

have been analysed, assuming differences betwesa tio types of risks as follows:

* expected medical costs equal 4/3 (high risk) aBdIdiv risk) of expected costs of all
policyholders [scenario 1],

» probability of medical treatment for one year equa (high risk) or 0,7 (low risk)

with respect to 0,8 for an average risk [scenafianal
* both effects considered simultaneously [scenario 3]

Figure 7: Proportion of the expected financial burden between high risk and low

risk, constant and variable (0-1-2-3) premium refund system

Variant Proportion of the expected financial burden
between high risk and low risk
female

constant syste variable systel
Scenario 1,50% 0,79%
Scenario 4,85% 3,06%
Scenario 6,37% 3,93%
Variant male

constant syste variable systel
Scenario 1,55% 0,98%
Scenario 4,81% 3,09%
Scenario 6,38% 4,14%

Surprisingly, the more differentiated variable refusystem is less differentiating for both
sexes than the constant refund system, if the éassitotal financial burden of health costs is
taken into consideration. Therefore an increagzéermaximum number of refunded monthly
premiums has been analysed. It can be shown tivat) the assumptions mentioned above,
the variable refund system is more differentiatinthe number of refunded premiums ex-

ceeds eight.
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Figure 8: Proportion of the expected financial burden between high risk and low
risk, constant and variable (0-1-2-3-4-5-6-7-8) premium refund system

Variant Proportion of the expected financial burden
between high risk and low risk
female

consant syster variable systel
Scenario 1,50% 11,13%
Scenario 4,85% 5,75%
Scenario 6,37% 15,93%
Variant male

constant syste variable systel
Scenario 1,55% 8,09%
Scenario 4,81% 6,87%
Scenario 6,38% 18,66%

Scenario 2 with only differences in the probabibfymedical treatment is the least differenti-
ating. Scenario 1 with differences in the expectextiical costs is far more differentiating is.
The highest differentiation can be observed in ager8 with differences in the probability of
medical treatment and differences in expected rnaédasts.

5 Unisex-Tariffsin Health-Insurance
5.1 European and German law

On December 182004 the Council of the European Union has adoptditective (Council
Directive 2004/113/EC) to implement the principlé emual treatment between men and
women in the access to and supply of goods andcssror the insurance industry article 5
[actuarial factors] is important. All new contracisncluded after December22007 should

be calculated without taken the insured’s sex aaiesideration. In contrast to Anna Diaman-
topoulou’s proposal of a directive the new direetgrants the member states the right to al-
low using the insured’s sex as a risk paramettrafassessment of risk is based on relevant
and accurate actuarial and statistic data with gtiae of costs related to pregnancy and ma-

ternity.

The German private insurance industry has to useexmariffs in the compulsory nursing
care insurance and from 2006 on in state-aidedigningurance (so-called “Riester-Rente”).
Other restrictions of premium calculation can benid in the German law against discrimina-

tion which has yet to be implemented by the govemnand will not be implemented before
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the election in September 2005. Nevertheless, gtrha taken into account that the German
government has not only adopted the European diesictto the German law but went further

by implementing more restraining laws than the paem directive demands.

5.2 Economic Effects of Unisex-Tariffs

Unisex-Tariffs would result in equal premiums fofferent types of risks. This may be so-
cially desirable but implies economic reactionsgha insureds with have to be taken into ac-

count.

First of all, the effect of adverse selection sddug considered. If high risks (females, regard-
ing unisex-tariffs) pay the same premium as lowsi@males, regarding unisex-tariffs) there

should be an increase in females’ insurance deraadda decrease in males’ insurance de-
mand1® German private health insurers therefore statatiuhisex-tariffs will equal females’

tariffs.

Learning from Rothschild/Stiglitz (1976), such etfe can be neglected if different insurance
policies with different extents of coverage areec#éfl. Under these conditions, high risks
should buy full coverage and low risks only parttalverage. Therefore, there is a self-
signalling and both types of risks can be calcdlaecording to the actuarial equivalent prin-
ciple. As discussed in 2.2, deductibles are noy yapular in Germany due to employer’s
50% share of the premium. Therefore, deductiblesruzt solve the problem and different
premium refund systems should be analysed.

5.3 Unisex-Tariffs and Experience Rating

Technically unisex-tariffs are only a variation giimary premium differentiation. As dis-
cussed in 4.1, the total financial burden of treured does not only depend on primary pre-
mium differentiation but also on secondary premidiffierentiation. Morlock/Zimpelmann
(1999) analysed analogue effects on the Germanssarance market after deregulation.

After 1994 many insurance companies extended thr@mary premium differentiation and

15 The adverse selection should occur especiallpmpementary insurance. The effects for substiuitgur-
ance may be less strong due to the actual premygtera of public health insurance with high premiuiors
people who may buy substitutive private health iasge instead of public health insurance. Unisex#$an
private health insurance for these males maytsgillower than public premiums. But regarding theedgsion
about a fixed premium for everyone in Germany angkaver to this calculation principle would incredlse
effects of unisex-tariffs in private health insuran
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Morlock/Zimpelmann showed in their paper that thimseirers should have adapted their pre-
mium refund systems to calculate risk adequate jr@s1and to avoid over-differentiation

with high risks’ premiums being to high and lowksspremiums being too low.

The same technique can be used for unisex-tahiffsontrast to car insurance industry with
its extended primary differentiation and the rasglineed for less secondary premium differ-
entiation, unisex-tariffs stand for less primargmprum differentiation and should therefore

result in extended secondary differentiation.

Using the results of 4.2, secondary premium difféation can be used to obtain a risk ade-

guate financial burden of the insureds:

» Statistics, published by German insurance supesjigwesent significant differences

in expected health costs between both gendershigtier expected costs for females.

* It can be derived from gender studies that fematesmales have different probabili-

ties of medical treatment with a higher probabifiy females.é

Therefore, unisex-tariffs are a type 3 scenario ameéxtensive secondary premium differen-
tiation can be expected. To quantify the impacsefondary premium differentiation various
premium refund systems have been analysed. To ntioelelifferences between females and
males the following results are based on the assomthat the probability of medical treat-
ments is not 0.8 for both sexes but 0.9 for femate$ 0.7 for males! Furthermore it can be
assumed that the insureds anticipate an increakeatdth costs by 1% per year and use an
interest rate of 3% per year. The results are l&snfs:

16 see Klotz (1998), p. 37 f. and p. 94.

17 These probabilities correspond to empirical datastreening with the observation, that 35% offdmales
but only 17-18% of the males participate in theseenings.
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Figure 9: Proportion of the expected financial burden between females and

males, different premium refund systems

NBC system| system| system| system| system| system| system| system
A B C D E F G H
0 0 0 0 0 0 0 0 0
1 2 1 1 3 3 3 4 4
2 4 2 2 3 6 6 6 8
3 6 3 3 3 6 9 6 8
4 8 4 3 3 6 9 6 8
5 10 5 3 3 6 9 6 8
6 10 6 3 3 6 9 6 8
7 10 7 3 3 6 9 6 8
8 10 8 3 3 6 9 6 8
9 10 9 3 3 6 9 6 8
10 10 10 3 3 6 9 6 8
11 10 11 3 3 6 9 6 8
Proportion 45,64%| 44,49% 7,66% 9,85% 19,51% 38,45% 19,65 24,01

Females’ expected financial burden of current pnnpmemium differentiation is in system C
(reference refund system) 63,80% higher than mabegécted financial burden. The results
lead to the conclusion, that an almost risk adegeapected financial burden can be achieved
even in unisex-tariffs as long as secondary prendiffarentiation is considered. Except for
different expected premium refunds due to diffengrtbabilities of medical treatments the
main influence is based on the higher out-of-pogestment of males and the lower out-of-
pocket payment of females due to higher premiumsrfales and lower for females in uni-
sex-tariffs compared to actual differentiated prams. The extent of the differentiation of the
expected financial burden between females and ndajesnds on the premium refund system

and is greater for refund systems with
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* more no claims bonus classes and

* higher premium refunds in each no claims bonussclas

Apart from differentiation between females and reala extended experience rating also dif-
ferentiates between high and low risks of each gentherefore the expected financial bur-

den is risk adequate, not only gender adequate.

Associated with an increase in secondary premidferdntiation is the risk transfer back to
the insured. Especially in long term insurancedbetract implies a coverage of changes in
the health status of the insured during the dumatib the contract. To value this effect a
Monte-Carlo-Simulation has been executed. The te$oit refund system B (measured with

the relation of 95% percentile to 5% percentil& as follows:

Figure 10: Proportion of 95% percentile to 5% percentile (system B)
age 30 40 50 60 70 80 90 100
males 1,60 1,46 1,51 1,53 1,49 1,43 1,37 1,34
females 1,15 1,25 1,28 1,23 1,20 1,17 1,16 1,15

The differences of the expected financial burdetwben the 95% and 5% percentile are
greater than in the actual system with differeetiapremiums for females and males. This
leads to the conclusion that the coverage for obaiig the health status has decreased. But
we should also consider that the males’ 95% peiteesftfinancial burden in more differenti-
ated refund systems is after some years lower tiar50% percentile in less differentiated
ones considering unisex-tariffs. Therefore, theitamthl uncertainty seems for males accept-
able. The same argument holds for females. Firatlothe differences between the 95% and
5% percentile are much smaller than the differdocenales but greater than in current sys-
tems. But if we consider that females’ 95% perderdf financial burden in more differenti-
ated refund systems and unisex-tariffs is afteresgmars lower than the 50% percentile in
less differentiated refund systems and current gmynpremium differentiation, it can be con-
cluded that the additional risk can and shoulddoejpted by the insureds. This argumentation
uses the following figure.
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Figure 11: Percentiles of the insured’s financial burden
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6 Conclusion

The implementation of unisex-tariffs in health iremce is technically “only” a variation of

primary premium differentiation. Because the expédtnancial burden of the insured is de-
termined by primary and secondary premium diffaetiain, the private health insurance has
(in contrast to life insurance) the opportunitycmmpensate less primary differentiation by
more secondary differentiation. More differentiaf@emium refund systems lead, even in

unisex-tariffs, to widely differentiated expecteédlaincial burdens of different types of risks.
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