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1 Introduction

The thesis is a collection of three papers on aigeonomic policy issues. At the present time,
there are in my view three topics that engage mafigolicy makers not only in transition
economies such as the Czech Republic or Slovakialbo in countries with longer exposure to
market economy principles. These objects of ongesanomic and political debates are pension,
tax and health care reforms. In this thesis | fedusn the latter two and attempted to tackle some
of the associated challenges. As the perspectiaa observer is limited by his or her own
background, | confronted the issues from an anfgleeocountries | have been living in and
predominantly analysed the situation in the CzeepuRlic and Slovakia. Still | believe that in
line with the notion of leapfrogging these courdrgan not only learn from experience of more
developed nations but unburdened by history theyntare easily adopt some of more efficient
principles and in certain aspects become role nsddeltheir counterparts.

| have been motivated by a few simple questionsatdre the real world challenges of
current economic policy that can be answered bytomomic theory? What lessons can policy
makers in the Czech Republic and Slovakia leanm fitee experience of other countries? What
mistakes can be avoided having the hindsight of thetory? Shall some features of the Slovak
tax system and Czech health insurance system logvéa by other countries? What are possible
pitfalls and technical difficulties that must berbvan mind when designing an optimal policy?

The first paper ‘Tax Reform in Slovakia: 6 Yearddrais a recent update of a paper that came
into existence shortly after the radical refornginovakia became effective. It aimed to contribute
into the discussion whether the proposed changei éine with optimal taxation and optimal
tax systems. The reform is evaluated with partictdgard to personal income tax and
commodity taxes. The adoption of a flat personabime-tax rate and a uniform VAT rate is
viewed as in line with the optimal taxation theaapd the projected lessening of administrative
costs and degree of tax evasion is also positpetgeived. The update incorporates analysis of
major changes in the period 2005 — 2010.

The work on my second paper started during my exrgagt in a think-tank Health Reform.cz
which prepared health care reform concept impleatehy the Czech government in 2006 —

2008. The paper analyses possible options to inepttoey risk adjustment of the health insurance
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system in the Czech Republic. It argues for ineglgdPharmaceutical Cost Groups as additional
risk factors as this improvement can be implemeatswst instantaneously. The study also
describes and examines the Czech health insuraadetand implications of proposed changes
of policy makers. It specifically warns against gireblem of early winners, the insurers who will
benefit from the imperfect system and who will ialee attempts for further improvement, if an
improved risk adjustment formula is not put in @iEm along with the proposed changes of the
health care system.

The third paper discusses risk sharing which isgilementary to the risk adjustment. The risk
sharing is used in competitive health insurances@s primarily as an option to mitigate
incentives for risk selection. The paper shows thatsimple outlier risk sharing is not budget
neutral to each of the risk groups and hence ittrsggnificantly distort an allocation of financial
resources between insurers. On a set of real hemi¢hdata it illustrates to what extent is such
distortion quantitatively important and what stepght be taken to tackle it.

The original paper, the first paper is based org published in the Czech Journal of
Economics and Finance 54 (9-10), pp. 382—-390 wikiehquality peer-reviewed journal. The
second paper was discussed at International Atl&tinomic Conference in Berlin (2006), at
the IES Annual Workshop (2006), the IES Young saistonference (2006); its earlier version
was published as the IES working paper 2009/2 astibeaened final version in Prague
Economic Papers journal 19 (3), pp. 236—250 whschiso a quality peer-reviewed journal.

My research was supported by the Grant Agencyefiech Republic Grant No.
402/08/0501 and by the IES Institutional Researamiéwork 2005-2010, MSM0021620841.
The papers benefited greatly from many commentshaipful discussions. In particular, | would
like to thank P. Hrobia T. Maché&ek, A. Marcirtin, J. Seidler, S. Vachek , F. Zikes, anonymous
referees of the IES Working Papers series and Breganomic Papers journal and my advisor
O. Schneider for their knowledge, experience antvaion | could have encountered. | would
also like to thank my family for their everlastiagpport.



2 Tax Reform in Slovakia: 6 Years Later

Abstract

The paper evaluates tax legislation in Slovakigotéd January 2004 and major changes in

the period 2005 — 2010, according to principlesmtfmal taxation and optimal tax systems.

The author evaluates the Slovak system with pdaticegard to taxes on labour, taxes on capital
and taxes on consumption. The adoption of a fleg®l-income-tax rate and a uniform VAT
rate is viewed as in line with the optimal taxattbeory, and the projected lessening of
administrative costs and degree of tax evasionsgipely evaluated. However, it is concluded
that there is still room for improving the systegnforther shifting the burden away from taxes
on labour to higher taxation of consumption andtehp

Keywords: Tax reform, flat tax, Slovakia

JEL classification: H2

Acknowledgement: We are very grateful to O. Schere@hd A. Marcitin of the editorial board of

the Czech Journal of Economics and Finance for tissful comments.
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2.1 Introduction

Having won the 2002 general elections, the new&d@overnment initiated a number of
reforms, including a radical reform of the tax gyst The goal of the tax reform was to eliminate
the complications and ambiguities of the curreration system, and to “tax all kinds of profit
and all heights of profit equally and thus achighvee maximum possible equity” (INEKO, 2004).
The new legislation came into effect on the 1stafuary 2004. In this article we aim at
evaluating the tax reform applying the optimal teotmand optimal tax systems theory. We try to
identify both strengths and weaknesses of the @apo

Previously (Chalupka, 2004) we analysed the systeontly after it had been introduced with
particular regard to personal income tax and coniydakes. The adoption of a flat personal-
income-tax rate and uniform VAT rate was viewedndie with the optimal taxation theory,
and the projected lessening of administrative castsdegree of tax evasion was also positively
evaluated. In this paper we focus on assessingefbem from a longer perspective as we analyse
the development in the period 2005 — 2010. We ektem analysis of personal income taxation
by mandatory social security contributidns arrive at overall burden on labour. Additiogall
we review some of the most important changes twk place in the Slovak tax and social
contribution system in the particular period.

In Section 2.2we shortly summarise the concept of the Slovakefrm, followed by
a summary of major changes in the period 2005 -0 2BSection 2.4we review the basic
theory of optimal taxation and Bection 2.5we briefly analyse the development of overall tax
burden. In the three sections which follow we déscwhether the current taxes on labour, capital
and consumption, respectively, are optinsaction 2.9examines other issues of the tax reform
and in the final section we summarise the findiagg point out to the areas in which the system

in Slovakia could be further improved.

! Both employees and employers have to pay contoibsifor pension insurance (4 % and 14 % respdgiveealth insurance (4 % and 10 %
respectively), disability insurance (both 3 %) &k leave insurance (both 1.4 %), as well as uteyngent insurance (both 1 %). Additionally,
employers have to pay 0.8 % of employees’ wageadoident insurance, 4.75 % to a solidarity fund @25 % to the guarantee fund.

A contributions ceiling applies to all types of imance except accident insurance. Part of socitibations (nine percentage points) is
accumulated in private pension funds (European Cissiam, 2010).
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2.2 Concept of tax reform

Richard Sulik, the man behind the reform, maint#ias the new system is built on the following
principles:

— Equity. Horizontal equity — people with equal incomestaseed equally.

Vertical equity — people with higher income payatalely (in percentage terms) higher tax.
When the tax is linear, this can be achieved bytagable personal allowance.

— Neutrality. Taxation should not distort economic processeso@tisions of economic
agents.

— Simplicity Rules must be simple, easy to understand andhigaous, and allow minimal
administrative costs for each level of tax revenue.

— Effective The system should not provide a possibility toidtaxes whether legally or
illegally. The higher is the number of exemptioii® easier is the possibility of tax avoidance.

Apart from these principles, the reform also encasses another theory:

— Direct taxation should aim at serving only fispaltposes and should not be used to meet
other goals, such as social policy.

— Tax principles should be implemented without iéaany group.

— If taxes are perceived as unfair, people are rikely to avoid them.

— The tax reform should comply with EU legislation.

Incorporation of these principles led to the refeditax system composed of linear personal
and corporate income taxes, immovable propertyaatgmobile tax (direct taxes), VAT and
excises (indirect taxes).

Linear income tax. The incomes of all subjects §itgl and legal entities, domestic and
foreigners) are taxed by a single rate of 19 %. difference is only in the way the tax base is
calculated (for instance, an employee can redusdldritax base by insurance contributions paid
and non-taxable personal allowances).

Social security contributioAsLinking of contributions ceiling (payroll tax cp 1.5 times
the average wage for the sick leave insurance aarhgtee fund contributions and to 3 times

the average waddor pension insurance, health care insurancebifiisainsurance,

2 strictly speaking, social security contributiommaoges were not a part of the tax reform. Howetaegs and social security contributions have
been increasingly treated as complementary isdse$w policy-makers in Slovakia.

% The applicable average monthly wage for the Fiedf-year 2004 amounted to € 448.48. Hence, thgerive contributions ceilings were
€672.72 and € 1 345.45.
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unemployment insurance and reserve fund of sotidaontributions. At the end of 2003,
the monthly contributions ceiling was fixed at €320

Value added tax is set at 19 %. Exemptions tordtesshould be allowed only if EU
guidelines command. The threshold for VAT registrahas been reduced from approx. € 100
thousand annual revenues to € 50 thousand.

Excise taxes. The reform increases almost every édrexcise tax. The two objectives are
compliance with EU guidelines and compensationosisibly reduced tax revenues due to lower
income tax rates.

Abolished taxes. Donation and inheritance taxestaxation of dividends and similar income
were abolished because they were perceived ashdedi@xation of assets, which have been

previously taxed.
2.3 Major changes in 2005 — 2010

As documented ifable 1, the only fundamental change in the tax and seealirity
contributions systems reflected in the legislatiothe period 2005 — 201 @elates to

the introduction of mandatory privately managedyftunded pension pillar. The introduction of
the so called “millionaire tax” and the re-introdioo of a reduced VAT rate on some

commodities is discussed 8ection 2.6andSection 2.8 respectively.

Year Domain Change

2005 | Social security Introduction of mandatory privately managed fullynéled
contributions pension pillar at 9% of gross earnings.

2005 | Social security Introduction of health care contribution annuakcieg.
contributions

2008 | Social security Increase in contributions ceiling (payroll tax cémm 3 to
contributions 4 times the average wage, health insurance cap ata;

2009 | Social security Decrease in the rate of contribution to the resémad of
contributions solidarity from 4.75 % to 2 % for mandatory insussf-

employed.

4 The government created after the elections in 2006 announced proposals for other changes suolrassing the standard VAT rate from
19% to 20%, abolishment of tax deductibles forilifeurance and supplementary pension insurancetasishment of other exceptions and
changes in the social security contributions syg(&fK, 2010). As these changes have not been refléettia legislation, they are not
discussed in detail in this paper.
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2007 | Personal income tax| Reduction in the non-taxable personal allowance

(the “millionaire tax”). In particular, the maximuamount of
the personal non-taxable allowance (in 2007 arcig®00)
will be available only up to the yearly tax baseaofund €
16,500, i.e. 100 times the monthly subsistencel.leve

The level of the allowance gradually decreases taittbase
and stops being granted from around € 29,2001 7.8

the monthly subsistence level.

2009 | Personal income tax| Introduction of an employee tax credit as a forrmedative
income tax in the maximum amount of € 181.03 par.ye

2007 Value added tax Re-introduction of reduced 10% rate on medicinabk an
certain other medical / pharmaceutical products.

2008 | Value added tax Application of reduced 10% rate on books.

2010 | Value added tax The VAT rate on some agricultural products solectly by
farmers is reduced from 19% to 6%.

2008 | Corporate income taX  Tightening rules on reserwespaovisions for losses on
loans and receivables through introduction of timméts and
prerequisites.

2010 | Corporate income tax  The period of loss carry-fodya extended from 5 to 7
years.

Table 1—Major changes in Slovak tax and social securitytébations systems in 2005 — 2010 (European Coniomis2007 — 2010)

2.4 Theory of optimal taxation

How do we know if one tax system is better thantlaex® The literature (Heady, 1993) seems to
agree on three criteria of optimal taxes:

(1) Taxes must be fair;

(2) Tax administrative costs must be minimised,;

(3) The disincentive effects of taxes must be minimised

These separate criteria can be treated togethleinvéitconcept of social welfare function,
which, summarising utilities of individuals intoghutility of the whole society, is able to reflect
social preferences, namely concern for equity.

The social welfare function may take the followiiogm:

Socialwelfare= iz (W) forez1
1_ £ h

Socialwelfare= Zlog(uh) fore=1
h

5 Common euro currency was adopted in Slovakia #928all historic amounts expressed in Slovak croanestranslated to euro by a conversion
rate of 30.126 SKK / EUR.
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Whereu" is the utility of an individual (or householtl) positively dependant on her income
and negatively on her labour supplied, anslthe degree of concern for equitys ¥ O,

the society is not concerned about inequality, whsrifz is positive, increases in individual

are transformed into less than proportional inaead aggregat(il—Z:(u“)l_g , which implies

that less weight is attached to a given absoluease of utility for an individual with an already
high level of utility, than to others with lowenels of utility.

All taxes affect the behaviour of subjects to s@xent; in the case of an employee, taxes
affect how many hours they are willing to work, wéhat is their labour supply. The overall
effect of tax change is decomposed into an ‘inceffect’ and ‘substitution effect’. The income
effect is a synonym for one’s willingness to worknmain order to compensate for income lost
due to taxation. The substitution effect goes ffedent direction: as the higher tax reduces
the marginal return to work (each hour of workeisd rewarding), a person is willing to work less
(decrease their labour supply), because workingres less “profitable”. The composite effect
of these two, which is ambiguous, determines eigif the labour suppfy If the labour supply
is highly elastic, an increase in tax leads torssaterable decline of hours worked, while if it is
inelastic (approaching zero), a tax increase wbakk little effect on the number of hours

worked.
2.5 Overall taxation development

Figure 1 shows that even before the fundamental chandeedbi system in 2004, the tax-to-
GDP of Slovakia was below the median level of EUeBdntries. The tax reform shifted the ratio
further down to the first quartile. In 2005 — 2abé decrease continued due the introduction of
a ‘second pillar’ fully funded pension scheme, astabutions to privately managed funds are
not booked as government revenue. A significantedese in VAT revenues in 2007 especially
due to the reduced rate on pharmaceuticals wastdf§shigher excise and personal income tax
revenues so the tax-to-GDP ratio stayed fairlylstab2006 — 2008.

The current relatively low level of taxation in 8&kia (29.1% of GDP in 2008) is in line with
taxation levels in the US and Japan for which #gxeto-GDP ratio in 2008 amounted to 26.9%

® l.e., percent change in labour supply given perckange in the tax rate.
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and 28.3%, respectively (European Commission, 2009 European Commission (2010) notes
that “the tax level in the EU is high not only coan@d with to those two countries but more
generally; among the major non-European OECD mesnbaty New Zealand has a tax ratio
that exceeds 34.5 % of GDP”.

as % of GDP
45

D
o

w
o

Total taxes (including SSC)
w
(5,

25 T T T T T T
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

= 1st quartile = median =3rd quartile +++ Slovakia

Figure 1 — Overall taxation in EU-27 (data from European Corssion, 2010)

2.6 Taxes on labour

Income taxation embraces personal income tax (@i@)corporate income tax (CIT). Because
the optimal tax theory covers specifically, the emoomplex PIT, it will also be our focus. We
extend our analysis of PIT also by mandatory sa®alrity contributions to arrive at overall
burden on labour. In the next section, howevermiiealso touch upon the issue of CIT and
taxes on capital in general.

Mirrlees (1971) analyses both non-linear taxatibie @ld tax system in Slovakia) and linear
taxation (the new system). The important factofls@mcing the net effect of a tax increase on
social welfare in the case of non-linear taxatioe a

1. Compensated elasticity of labour supply (a l@gsticity will mean that the net revenue
gain is either small or negative, so a tax increasess likely to increase social welfare);

2. Degree of concern for inequality (the higher¢bacern for inequality, the higher is

the probability of increased social welfare);
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3. Degree of income inequality (the higher the wredity, the higher the probability of
increased social welfare);

4. Proportion of the population above the rangtheftax increase (the higher the proportion,
the higher the probability of increased social aedj.

The implication of the latter factor is that thengiaal tax rate of a person with the highest
income should be zero, because raising it abovewirnot generate extra revenue. This
argument can be extended to the finding that theyimal rate should be decreasing in contrast to
the common practice of increasing marginal ratég. [6gic goes as follows: if the marginal rate
for a high earning person is increased, they wilezience the above mentioned substitution
effect (incentive to decrease their labour supphd income effect (incentive to increase their
labour supply). However, because the new rate @pplnly to a small proportion of their income,
the size of the reduction in their after-tax incosiemall, and the substitution effect dominates —
the person pays less taxes. Hence, no matter rdstributive the government is (or pretends to
be) the optimal tax schedule for the highest ear(tep of the income distribution) should have a
declining marginal rate.

Mirrlees also extended this theoretical resulttfa top of the income distribution to
the complete optimal tax schedule. He found a gergll decline in the marginal rate over most
of the income distribution; so small that the otinmcome tax schedule can be approximated by
a constant marginal rate, i.e. linear income taxatin this respect, the income tax in Slovakia is
in line with theoretical recommendations.

Certain tax progression can be achieved by maingia non-taxable personal allowance
(the amount of income that is not taxed; the Slaedrm suggested approx. € 2,683 instead of
€ 1,287). Caminada and Goudswaard (2001) showéldeomxample of the Netherlands that
linear tax combined with a fixed non-taxable pee@ilowance maintains satisfactory level of
progression measured by the Gini coefficient. Timeent Slovak tax code goes even further as
shown inFigure 2 which depicts the progression of taxes on labswfdahe second half-year
2010 for an employee with no dependent childrenspaaise. The progression at the beginning
of the income schedule is magnified by the emplageeredif. Under this provision of the tax
code taxpayers are compensated for an unusedmpoftibe non-taxable allowance, effectively

creating a negative income tax for people with Iota& base than the allowance. The figure also

” As already described able 1, employee tax credit was introduced in 2009. Ih®the maximum level amounted to € 157.04.
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shows that as all contributions ceilings are reddhe total taxes on labour become regressive,
asymptotically converging to the marginal rate 8¥%d This is in line with the theoretical
argument that the marginal rate should be decrgasirithe substitution effect for high earners
prevails.

in%
30

20 s

’
[}
]
!
10,

Average rate

=—=Taxes
= =Taxes + Social security contributions
------ Average wage in 2009

-10 TS S L TN T - ———
150 1,150 2,150 3,150 4,150 5,150 6,150 7,150 8,150 9,150
Gross monthly wage [EUR]

Figure 2 — The progression of taxes on labour in the secorifdylear 2010 (an employee with no dependent childmed spouse)

Is a tax rate of 19 % correct? Stern (1976) indilicehis model concern for equity,
compensated the elasticity of labour supply andsibe of the government’s revenue
requirement. His results showed that the optimaignal rate of income tax is higher for:

— Lower values of the compensated elasticity oblatsupply,

— Higher degree of concern for inequality,

— Greater inequality in pre-tax wages,

— Higher government revenue requirement.

The actual rates then range from 54 — 90 %, arlddeall tax burdens (VAT, excises, and
compulsory social security contributions). Atkingd®95) conducted analysis to find out

the optimal linear tax. He used the same firstdlparameters as Stern to derive the formula:

-t %E{ a1 FQ(V)H
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")

wheret is the tax rate; is the elasticity of labour suppIyT is the normalised change in

the social welfare function if the income of a sbgroup is increased (degree of concern for

S

inequality) andg(m Is income of a social group in comparison to therage income

(inequality in pre-tax wages). Using this equatigcan derive the optimal income tax rate. For
example, in the case of the Rawlsian social welfianetion (where all the weight in the social
welfare function is put on the poorest person) amitary elasticity of the labour supply,

the optimal rate is 50 %.

As mentioned before Caminada and Goudswaard fdwatdrt the Netherlands, a 27.7% linear
rate would be fiscally neutral. It is difficult tnake any suggestions to Slovakia, but because
the Slovak proposal aims for overall fiscal neuttyghot just PIT) using also other higher taxes,
a rate lower than 27.7 % should be expected tceh&al.

In 2007 the Slovak government introduced a “milfia tax” with a view to generate extra
revenues. The additional burden of the tax steom fyradually decreasing the maximum
amount of the non-taxable personal allowance doneto.Figure 3illustrates the effect of the
additional tax on the marginal rate in the secaalftyear 2010. Due to the millionaire tax,
the effective marginal tax rate excluding sociausey contributions is increased by 25% as each
euro of additional income decreases the non-taxald@ance by € 0.5 The marginal rate
eventually decreases down to 19% as all the sse@lrity contributions ceilings are attained. It
can be noted that currently in Slovakia, the migaid upper-middle class of employed people is
the group which is most heavily taxed both in teohaverage and marginal total tax rates on
labour. This creates a possible threat of braimdsfhighly qualified labour especially in case
the high taxation is not accompanied by provisibguality public services relevant for this

social group.

8 The highest marginal rate is 32.9%, calculatefl as12%) x 19% x (1 + 25%) + 12%. The calculatieftects the fact that social security
contributions are not included in the tax basethatithe ceiling for the sick-leave insurance & kel of income has already been reached.



2 Tax Reform in Slovakia 15
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Figure 3 — The effect of the millionaire tax in the secondyafr 2010 (an employee with no dependent childrehspouse)

Over the past decade policymakers have often exstotcuts in labour taxes that are targeted
to the bottom end of the wage scale in order tesbemployability of low skill workers
(European Commission, 201@)gure 4 gives an EU-27 perspective of the tax wedge
(the difference between labour costs to the emplagéd the corresponding net take-home pay of
the employee) for a single example worker at twodthof average earning. Overall, the tax
wedges are very high which creates a barrier fqsleyment. The level for Slovakia is high as
well (36% in 2008), although it decreased in 2008 tb the introduction of mandatory privately
managed fully funded pension piffamtroducing a personal allowance also for soséaiurity
contributions would be a measure to move the tadgeenore closely to the level of
employment-friendly countries such as Malta (18%&land (15%) or Cyprus (1296)

9 As already noted, the 9% of gross earnings carttdhb to the private pillar is not being bookedgasernment revenue.
1 The data is taken from European Commission (2ah6)igure for Malta is for 2008; the data for 206 used for the other two countries.
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Figure 4 — Tax wedges for a single worker at two-thirds ofrage earnings in EU-27 (data from European Commiss2010)

Figure 5 shows that the implicit tax rate on labbtin Slovakia increased in the recent years
and currently it is just below EU-27 median lev&Inatural employment enhancing strategy

would be to shift a part of the tax burden eitllecansumption or capital.
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Figure 5 — Implicit tax rates on labour in EU-27 (data fromiepean Commission, 2010)

" The implicit tax rate on labour is defined as shen of all direct and indirect taxes and employaes! employers’ social contributions levied
on employed labour income divided by the total cengation of employees working in the economicttayi(Economic Commission, 2010).
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2.7 Taxes on capital

Developing countries usually apply multiple raté€or, differentiated along sectored lines.
This is, however, detrimental to the proper funuiig of market forces and distorts the sectored
allocation of resources (Tanzi, 2000). In the aafsBlovakia, a single rate of 25 % already
existed for corporations before 2004. The problénme® old system was in the significant
difference between the CIT and top marginal ratthefPIT (38 %). The difference distorted
business decisions — doing business purely fordavgihigh PIT. Tanzi argues that equalising
the CIT and the marginal PIT rate is a preferaldg v remove this distortion.

There is an obvious discrepancy, however, in tha tax burden on capital and the total taxes
levied on labour due to social security contribngiavhich are not paid from capital incothe
This creates an incentive to set up legal busiaestes rather than work as an employee in order
to reduce social security contributions. Full irstn of capital income in the tax base of social
security contributions would remove this distortibigure 6 depicting implicit tax rates on
capital® in EU-27 shows that taxation of capital in Slovakia hasbeevered to quite low
levels so an increase might be reasonable eveglthapital is a highly mobile factor.

in %
40

35 4

30 +

25 -

20

Implicit tax rate on capital

15

= 1st quartile = median = 3rd quartile +++ Slovakia
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Figure 6 — Implicit tax rates on capital in EU-27 (data fronu&pean Commission, 2010)

12 3ole entrepreneurs’ income unlike profit sharesdisidends for owners of limited liability and jdistock companies is subject to social
security contributions. Moreover, there is a diaft to include rental income in health insuranceliase.

3 The implicit tax rate on capital is computed & titio between revenue from all capital taxes,ah(in principle) potentially taxable capital
and business income in the economy (Economic Cosonis2010).

4 The figure excludes data for Bulgaria, Luxembotg/ta and Romania which are not available.
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2.8 Taxes on consumption

The theory on optimal taxation quotes analysis bynRey (1927). Under the assumption, that
demand for particular goods is independent of tieef other goods; he derived an ‘inverse
elasticity rule’: goods with higher price-inelastiemands should be taxed more heavily. The rule
has wide influence and its basic rationale — thattaxation of inelastic goods yields more
revenue, because demand only falls slightly —abably responsible for the taxation of alcohol,
tobacco and petrol all over the world.

A different perspective was shown by Corlett andjita(1953), who looked on the situation
where there are two consumption goods taxed aairee rate and asked whether efficiency
could be improved by introducing some non-unifoynfraising the tax on one good and
lowering the tax on the other). They showed thHahe goods differed in their degrees of
complementarity or substitutability with leisurdfi@ency could be improved by increasing
the tax rate on the goods that were most compleane(dr least substitutable) with leisure and
reducing the tax rate on the other goods. Head§{)L8howed, these two views are consistent (if
demands are independent) because the goods wkichast complementary to leisure will also
be the goods with the most inelastic demand cueyg &lcohol). The Slovak tax reform (and also
the old system) uses these principles in the fdrexoise tax on alcohol, tobacco and petrol.

Heady (1993) argues complementarily with leisunel@¢mot be the only reason for such high
rates as they are used in most countries. Thdigasion must be found in terms of externalities
that the consumption of these goods imposes om pdaple or on basis of a paternalistic
concern for the consumer’s health. Taking into aotdhese aspects high special rates on this
kind of consumption is legitimate. The proposedeaase in the excises (generally above
the directives of the EU) also seeks a revenuegserpl he overall decrease in income tax may,
especially in the short run, lead to a budget $alhrand an increase in excises is a remedy.

Turning away from “externality producing commodstiethe important notion that has to be
added to the inverse price elasticity rule (ordeescomplementarily) is the question of
the income elasticity. While the former deals wefficiency (the highest revenue to be
collected), the latter handles equity. Many goodh Vow price elasticity also have low-income
elasticity (therefore, they are necessities), gma the tax rate will hurt low-income individuals

Hence, goods requiring different tax treatment widwdve to be divided into clusters by their
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income elasticity. Necessities would be taxed lothian luxuries (goods with higher income
elasticity). Indeed, most OECD countries have astiéwo rates, the standard rate and
the reduced rate. Deaton and Stern (1986) shovetdt ils better to give households direct
payments, than to reduce tax on particular gooelsause the reduction in the tax will benefit
the rich more, as they buy higher quantity of thadd. Jan Toth noted: “State should subsidise
neither electrical heating of swimming pools na¥ girice of bread for the rich citizens.” (Jaros,
2003). Cnossen (1998) adds that exemptions onlsherlth, education, social and cultural
services violate the neutrality criterion and skloubt be used. However, he also argues that dual
VAT is preferable for low-income countries, whidcé major constraints in low administrative
capacity to tax personal income and to operatingrirte support programs. Low-income
countries often have dualistic economies with ctiiferentiated consumption patterns that lend
themselves more easily and effectively to the &kdon of the regressive impact of consumption.
On the other hand, in high-income countries, reduages are not an effective way of alleviating
the tax impact on the poor. The consumption pagtefriow and high-income groups have
converged, so that reduced rates benefit moradheDifferentiated VAT rate structures,
moreover, greatly increase administrative and canpeé costs, particularly of small
businessés,

The EU countries have to follow the 2006/112/Elé&ditve which in Annex Il lists supplies
of goods and services to which the reduced VATsratay be applied. The list includes 18
categories such as foodstuffs, supply of water,ission to zoos, street cleaning, and cremation
services. The Slovak government succumbed to thpteion of using this list and re-introduced
a reduced VAT rate of 10% on (1) medicines andagedther medical / pharmaceutical products
in 2007 and (2) books in 2008. Additionally, in P04 reduced VAT rate of 6% was introduced
on some agricultural products sold directly by fardf. As concluded by Cnossen (2002):
“invariably, the exemptions and special schemekategroduction and tax collection
efficiency”. Moreover, in the case of medicines amedical devices, the government in Slovakia
has in hands a far more better tool to influencewmts to be paid by consumers by setting

reimbursement levels from mandatory health inswganc

1% For instance in the UK the following factors hace considered for food: place of consumptionirntiyof consumption, temperature, saltiness,
number, volume, concentration, sugar content, aléobontent and use of fingers in consumption (&en, 2002).
' The 2006/112/EU directive grants farmers a spexatment separate from the Annex Il list of gptins.
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Figure 7 confirms that although the tax reform of 2004 t&luifthe taxation toward taxes on
consumption, in the recent years the implicit @ieconsumptiotl in Slovakia has decreased. As
already suggested, increasing taxes on consumgtidmiecreasing taxes on labour might be an

employment enhancing option.
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Figure 7 — Implicit tax rates on consumption in EU-27 (datarfr European Commission, 2010)

2.9 Other issues of tax reform

One of the theories of the tax reform is that petioa of tax fairness influence the extent of tax
avoidance. This thesis can be viewed as the exiediMusgrave (1959) ‘spite effect’. As he
proposes, imposing an unfair tax may call fortleelihg of anger, a desire to hit back and inflict
losses on the government. In the original argurpenple react by reducing one’s work effort
and hence one’s tax base. However, other diffevays of revenge are imaginable — evading
taxes either by creative accounting, improper regpgiof income or simply by not paying taxes.
As the tax level decreased substantially (PIT f88196 and CIT from 25 % to 19 %), they are
popular with taxpayers. According to the polls lvefthe reform was put in practice, more than
three quarters of Slovaks thought the old tax systkould be reformed (Javorsky, 2003).
Slemrod and Sorum (1984) elaborate on administratosts of tax systems, which may be
quite high (e.g. 7 % of tax revenue in USA). Therent overgrown legislation is hard to process

7 The implicit tax rate on consumption is definecai€onsumption taxes divided by the final constioipexpenditure of private households on
the economic territory (Economic Commission, 2010).
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even for better motivated people, than tax offic@smplicated legislation is also ambiguous and
many issues had to be resolved either at the diisoref tax officers or by the courts. Also in this
area, the reform may be a positive step forwardotm income tax and a single VAT rate are
consistent with the desire to decrease adminiggatmplicatedness and hence to decrease
administrative costs.

Similarly, the corporate income tax rate is impott@om the international perspective. Lower
rates can attract more capital to Slovakia anceeme tax revenues. Although other countries
(following prisoners’ dilemma scenario) will mostdly also decrease their tax the rates in
future, Slovakia may still take advantage of isdership until they do so.

The important issue to consider is the effect efrfform on particular social groups, tax
incidence. With a proposed single 19% VAT, it iviolnis that while an average taxpayer may
pay the same taxes, the group effects may be @iffdsome people will pay higher taxes).
However, since the Gini coefficient measuring theguality of income is inherently low (among
OECD countries approaching the most equalitarisan@&inavian states (Human Development
Reports, 2003)), the change that may generategyreajuality based on desert principle is

justifiable.

2.10 Conclusion

We have examined the Slovak reform of the tax system 2004, using current optimal taxation
principles. As previously concluded (Chalupka, 2004 adoption of a flat personal-income-tax
rate and uniform VAT rate was viewed as in linehatie optimal taxation theory, and the
projected lessening of administrative costs andeegf tax evasion was also positively
evaluated. In this paper we have additionally asedythe development in the period 2005 —
2010. We suggested shifting the burden away fromast@n labour to higher taxation of
consumption and capital. Particularly, we propogecteasing the tax wedge of low income
workers by introducing a non-taxable personal alioge on social security contributions and

abolishing reduced VAT rates on pharmaceuticalsbauks.
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3 Improving Risk Adjustment in the Czech Republic

Abstract

This paper analyses possible options to improveisteadjustment of the health insurance
system in the Czech Republic. Out of possible mstibargues for including Pharmaceutical
Cost Groups (PCGs) as additional risk factors sihisean improvement that can be implemented
almost instantaneously. On real data from an anomgnsickness fund it confirms that predictive
performance of PCGs models is consistently bettan the performance of the demographic
model that is currently used. The study also dbssrand examines the Czech health insurance
market and implications of proposed changes otgaohakers. Based on experience from other
countries we point to a problem of risk selectibthé changes are not accompanied by a tighter

regulation, specifically in the form of an improvesk adjustment formula.
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3.1 Introduction

Health care policy is currently one of the key emorc and political issues in Europe and

the United States. Health care systems face clygeof population ageing, new medical
technologies and higher expectations of health samaces consumers, which increase demand
for financial resources. Increasing health carelpectionefficiencyis a natural response to these
challenges; however, attaining higher efficiencygnede more difficult by a concurrent demand
for equal access to health care. Compared to majufrbther goodsequity’® in consumption of
health care services is considered to be more i@ppmwhich makes functioning of health care
markets more difficult.

One of possibilities aimed to achieve adequatd lefvefficiency and equity envisioned by
Enthoven (1988) imanaged competitidiwith a role of insuref8 paying for health care
consumed by insured individuals. Acting as agehtsjnsurers collect funds and buy health care
for their customers. Competition between the insueasures better consumer choice whereas
financial accountability provides incentives to mirse costs of covered health care services.
This should ultimately result in increased productefficiency of a health care system, taking
into account both production level and coSt&quity (or solidarity?) within the framework of
competing insurers can be achieved by a systeislofdjustmerit. Under a system of risk
adjustment, premium&to be received by an insurer are adjusted foskaaf each insured
individual based on characteristics such as agejegeor health status. All or part of health

insurance contributions collected by all insurges@ooled together and then redistributed,;

18 More details to equity in health care can be fofamdnstance in Wagstaff (2000).

19 The termmanagedmplies a need of appropriate regulation of athegdre market as described later in the paperafoore
recent update of this concept the reader is refdoé&nthoven (1993) or Enthoven (2007).

20 |n the paper, we use both the general teisurerand a more traditional tersickness fundror instance in the Netherlands
(van de Ven, 2007), basic health insurance andlsomgmtal insurance can be currently sold by theesamtities so the term
insurers for these entities is more appropriateti@rcontrary, in the Czech Republic the healthriasce is still provided by
traditional sickness funds. In the U.S., the thealth planis typically used.

2L players in an underdeveloped health care marken bfive a one-side view, being concerned onlytabaximisation of
output (e.g. patient organisations) or minimisatdicosts (e.g. insurers).

22yan de Ven (2003) define two types of solidaritgk solidarity entails that individuals with lovisk (healthy persons)
subsidise those with higher health risks while mecsolidarity implies redistribution between indivals with higher income
who pay higher insurance contributions to subsittideviduals with lower income. A combination ofthcenables general
accessibility of health care to members of a paldiccommunity (e.g. a country).

2 Other terms for risk adjustment with similar memnsuch asisk compensatioor risk equalisatiorare used in the literature. In
the Czech Republic the concept of risk adjustmebting referred to aedistribution of insurance premium inconfer an
excellent discussion of risk adjustment terminoltfyy reader is referred to Ellis (2008).

2 Three different expressions are encountered ifitdrature —risk adjusted premiumsisk adjusted payments risk adjusted
capitation
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insurers insuring people with higher expeétdtbalth care costs receive higher premiums and
vice-versa. This mechanism supervised by a spansir as government enables cross-
subsidisation between individuals (groups) withéownd higher risk® Van de Ven (2000)
summarises this concept by defining risk adjustnasftihe use of information to calculate

the expected health expenditures of individual coress over a fixed interval of time (e.g., a
month, quarter, or year) and set subsidies to coress or health plans to improve efficiency and
equity”.

The systems of risk adjustment used worldwide areeatly not perfect (van de Ven, 2000).
They are able to capture only a proportion of \tanmain health care expenditures. Moreover,
the insurers providing basic health insurance yieally restricted to set insurance premidgms
which provides incentives to select profitable wduals with lower expected costs than
the compensation received by the insurer and distinase with expected losses. This process of
risk selectiof® (also being called cream skimming or cherry pigkinndermines the benefits
of competition between the insurers who are notpgeimg in their ability to buy the best health
care services but in their ability to select thestramdvantageous risks (the resources used in this
process being a welfare loss — van de Ven, 2008).riBk selection can take various forms, from
the most visible forms such as refusing selecteential enrolees to more subtle ways such as
selective marketing or providing lower quality céoethe unprofitable risks (e.g. chronic
patients), thus forcing them to change the fund.

The first contribution of this paper is the anatysf possible options to improve the risk
adjustment system in the Czech Republic. Curretly age/gender risk factors are used and
hence naturally there is a room for improvement.aifalyse various alternatives from
the literature and choose an improvement basechamiaceutical Cost Groups (PCGSs).

The conclusion to choose PCGs is based on théhaicthey can be implemented almost

% From the efficiency perspective, it is preferatolédase risk adjustment expectedtosts (prospective risk adjustment),
however, full or partial retrospective risk adjustthbased oactual costs is also encountered.

% There are also cross-subsidies from people wigheriincome to people with lower income (incomedsuolty) as insurance
premium contributions are typically at least padfyculated as a fixed percentage of income.

27 In the Czech Republic insurers have no discretiaet insurance premium as it is set by the latigsi.

2 Newhouse (1996) definaglectionas actions (not including risk rating) by consusremd sickness funds to exploit unpriced
risk heterogeneity and break pooling arrangements.

2 Refusing of potential enrolees is usually madeiaify impossible by law for mandatory basic insoce (open enrolment
requirement). However, if supplemental voluntarsuirance (no open enrolment requirement) is soletiag with the basic
insurance, insurers who refuse to provide supplésmh@rsurance to unfavourable risks can possikdyract them also from
buying the basic insurance (van de Ven, 2007).



3 Improving Risk Adjustment in the Czech Republic 7 2

instantaneously. Based on a sample of real datzowi#m that adding PCGs significantly
improves predictability of health care expenditures

As our second contribution, we provide an analgéisurrent health insurance market in
the Czech Republic and draw health policy conchsi@and recommendations that might be
relevant to policy makers. We base our analysigheriessons from other countries documented
in the literature.

In the next section we provide a brief literatuggiew followed by a description of the current
health insurance market and the risk adjustmenésys the Czech Republi€ection 3.4
presents a theoretical model which captures basies and principles of risk adjustment.
Throughout the paper we claim that PCGs are alflsasption to make the system in the Czech
Republic better so iBection 3.5we quantitatively test this choice on a samplesaf data. Our
main finding is that employing PCGs significantlypra variance is explained, the part of
resources redistributed due to pharmaceutical graiguantitatively important and hence risk
selection incentives are lowered. In the subsedbeation 3.6 we discuss important policy
issues regarding risk adjustment and risk sele@mhdraw conclusions relevant for the Czech

Republic. We conclude all the findings in the fisaktion.

3.2 Literature review

In this section we would like to present risk fastobserved in the literature which can be
included in a risk adjustment formula. Age and geralirrently used in the Czech Republic and
other countries are the most obvious choice. Tinris considered as fair, it is difficult to
manipulate them and their implementation is ndialift. The major drawback, however, is that
the ability to predict future health care costquge low (e.g. van de Ven, 2003).

Better results in predicting future health caresa@se achieved by adding prior costs as risk
factors. The percentage of explained variance-4@% (van de Ven, 1992 or Ash, 1998). On
the contrary, its justification is more controvaisiJsing prior costs as a predictor rewards plans
with higher past expenditures without distinguighwhether these costs were adequate or not
(McClure, 1984). Furthermore, as Beebe (1985) argtienakes no distinction between chronic
cases (costs are supposed to be high also in dieeeod) and acute cases (costs are likely to
fall). Using past costs can be considered as a &dmisk-sharingbetween the insurers, if costs

are high for an insured person this year, an imsangartly compensated for the next year. Risk-
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sharing (ex-post compensation for a part of aataats) can be complementary to prospective
risk-adjustment (ex-ante compensation typicallyelblasn expected costs). As argued by van
Barneveld (2001) although risk sharifigacrifices part of efficiency it is a preferabfation to
reduce incentives for risk selection under imperfesk adjusters.

The next group of risk-adjustment efforts encomeasiagnosis information to measure
a health status of individuals and hence to predmt costs. Different classifications are being
used; the three most widely used classificatioaq &tam, 2007):

* The Ambulatory Care Group (ACG) system, develogetbans Hopkins (Weiner, 1996);

* The Diagnostic Cost Group (DCG) family of modelsyeloped at Boston University and
Health Economics Research (Ash, 1989 and 199&, H996; Pope, 1998 and 2004), one
of the DCG models — the CMS-HCC model — was implete in 2004 for risk
adjustment in the U.S. Medicare program

« The Disability Payment System (DPS) developed piilgnfor the U.S. Medicaitf
program disabled enrolees (Kronick, 1996).

All these nomenclatures attempt to group diseagesai relatively small group of conditions
based on clinical, cost and incentive consideratiéithough these complex taxonomies increase
predictability of future expenditures, it is curtigrimpossible to use them in the Czech situation,
since the providers of health care generally dosnpply reliable information about patient
diagnoses? Provided that reliable data are collected on mafisvide basis, the developed
classifications can also be used in the Czech Gdmeestarting point could be the utilisation of
the Principal In-Patient Diagnostic Cost Group$(PICGs) which are based on the “worst”
diagnosis recorded as the principal reason foritdsgdmission during a one-year-period (i.e.
the diagnosis “having the highest future cost icgilon”). PIP/DCGs are used in
the Netherlands since 2004 (Stam, 2007). Compar€MS-HCC used in Medicare this

classification is simpler and hence easier for enpntation.

30 The authors analyse four typical types of riskristu— proportional risk sharing (a fixed percemtay costs of all insured is
risk-shared), outlier risk sharing (costs for asuired above a threshold are risk-shared), riskrghéor high risks (all costs for a
percentage of insured determiredanteare risk-shared) and risk sharing for high costiscosts for a percentage of insured with
the highesex-postcosts are risk-shared).

31 Federal system in the U.S. established to finéweedth care for the elderly, disabled and peopifesng from end-stage renal
disease (ESRD).

32 Federal system in the U.S. established to findieedth care for the poor.

33 The situation is improving though. In 2007 hospitstipervised by the Ministry of Health Care recéi#&6 of their annual
budget based on DRGs (Diagnostic Related Groug/ment mechanism for treating a certain diagnosisich motivated
hospitals to improve quality of collected diagnaefermation.
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Another alternative is to use automated pharmaty ama proxy for diagnosis. Clark (1995)
uses information about prescribed drugs to assummic conditions that are correlated with
higher future costs. Lamers (2004) built on thasslfication and adjusted it to the Dutch
situation. Twenty two chronic conditions (Pharmamal Costs Groups — PCGSs) are identified
based on relevant prescription of a particular AJféup™. Using PCGs alongside demographic
variables almost doubles the predictive performaneasured by & Using pharmaceutical
information to improve risk-adjustment is quiteys#le also in the Czech Republic, as valid
information about prescribed drugs is readily ataé. The setback of this method is that it
provides incentives to prescribe unnecessary phaeutigals since additional compensation may
be much higher than the costs of drugs themselaesers (1998)*

The next choice of a risk factor discussed in tieedture is mortality of insured. For instance,
sickness funds in Belgium receive compensationdasdlifferent average mortality per 1000 of
enrolees. The argument for using mortality is leghbenditures associated with the end stage of
life. The arguments against include the fact, thatmajority of costs related to death are
unpredictable; hence risk-selection is unlikelptzur due to this reason. Additionally, it is not
so acceptable to increase the compensation tcsareinbased on a higher number of deaths
(the phenomenon being ironically called as “mon&ard”, van de Ven, 2000).

Lastly, other factors including demographic (emmpéyment, family size, region),
socioeconomic (e.g. income), functional disabititydifferent input costs in different regions
may be used to make the competition between thkeess funds more fair. The choice of each of
them similarly to those already mentioned depemdthe additional predictive ability and

on incentives they creat@.

34 Anatomic Therapeutic Chemical groups — a clasgifim of pharmaceuticals into different groups adirgy to the organ or
system on which they act and on therapeutic anchicla similarities.

% This disadvantage can be mitigated as argued mets(2003) by the following strategies (1) requirhigh number of daily
doses prescribed to a patient to be included 16@,F2) assign each person only into one conditod, (3) exclude conditions
with relatively small contribution to costs. Howeyvbased on experience from the Netherlands, $s proved to be less
pronounced and the strategies (2) and partly (8 baen abandoned since 2006 and 2007 when more R&® added and
more than one PCG for a patient was allowed, reésedg (e.g. van Vliet, 2007).

36 van de Ven (2000) distinguishes two classes &ffdstors, the risk factors for which solidaritydssired (S-type) and the
factors for which solidarity is not desired (N-tymepending on preferences of a society. Factats as region can belong to
any of these groups since it can be explained leyutilisation or ineffective care in certain regiofiN-type factor) but also by
higher input costs (possibly S-type factor).
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3.3 Health insurance market and risk adjustment in CR

3.3.1 Czech health insurance market

In the Czech Republic health insurance enrolmemasdatory for every person working or
having residence in the country. Error! Refererm&ce not found. provides overview of money
flows in the health insurance market between the foajor players (consumers, providers,
insurers and a sponsor). Sickness fihdsllect health insurance tax (a fixed percentjdevied
on gross inconT& supplemented by the payment of the state (thessppfor economically non-
active citizens (children, elderly, students, peagiceiving unemployment or social benefits,
disabled, etc.) financed from general taxes. Engfopay the insurance premium on behalf of
employees but they do not interfere into a fredahof a sickness fund. The insured are allowed
to change an insurer every quarter with an oblogetd stay with it for at least one year. Risk
adjustment is carried out by the Risk Adjustmenmdrwhose functioning is described in the law.
General practitioners are also partly paid by pectipe risk-adjusted payments. Similarly to the
whole system, gender and age groups are the rjgktacs. Currently, private expenditures of

consumers represent only a small proportion ofdbe health care budget (16.6% as of 200/8).
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Figure 8 —Mandatory health insurance system in the Czech BRiepu

%7 1n the Czech Republic the sickness funds are ndmaatth insurance companiesd currently they do not provide
supplemental health insurance.

%8 Health insurance contributions for employees apped since 2008 to four times the average heatirance tax base, self-
employed used to be capped also in the past. Fevgtnno income are obliged to pay a fixed amount.

3% We term this contribution also Essurance premium

40 The figure is based on UZIS (2009). The percentageased from 14.6% in 2007 due to introductiboapayments for
doctor visit (EUR 1.2), hospital stay (EUR 2.4 day) and prescription of drugs (EUR 1.2 per onsg@iption of a different
drug). Other health care expenditures borne bywuoass include primarily costs of not fully reimbedsdrugs and medical
devices.
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Table 2 depicts basic characteristics of sickness fun@saimg on the Czech health insurance
market. The number of funds is relatively small &ndlas stable for the period 2000 — 2007.
Since 2007 private entiti€sstarted to apply for a licence to provide mandat®alth insurance
as a consequence of undergoing health care refoifmatatime *> Entrance of new players will
inevitably increase competition and motivationfrigk selection; hence a more tight regulation is
necessary. As of today, the market is dominatetthéyargest sickness fund which currently
insures almost two thirds of all insured in the @zRepublic. The enrolees of this fund are on
average more costly than the average populatioefiested by a higher share on the total
insurance premium compared to the percentage ofess. For all other funds the reverse holds,
primarily because they were originally establishedemployee sickness funds” with a specific
industry focus (as depicted in the table). Headle costs of employees are significantly lower

than costs of retired people and hence this pagenot surprising.

Original industry

Share on total number

Share on total insurance

Operation specialisation of enrolees (2008) premium? (2008)

V3eobecna zdavotni poji§ovnaCR Countrywide General 62.6% 66.8%
Vojenska zdravotni pojivnaCR Countrywide Armed forces 5.3% 4.9%
Hutnickd zamsstnanecka poji®vna® Regional Steelmaking 3.5% 3.1%
Oborové zdravotni pojisvna ] . ’
zanestnand bank, pF()inj'Eoven a Countrywide Financial services, 6.5% 5.7%

s construction
stavebnictvi
Zameéstnanecka poji®vna SKODA Regional Automotive 1.3% 1.2%
Zdravotni pojifovna MVCR Countrywide Police 10.5% 9.3%
Revirni bratrska pokladna, zdravotni . -
pojiovna Regional Mining 3.7 3.0%
Zdravotni pojiSovna Metal-Aliance Countrywide Steel and enginegri 3.6% 3.0%
Ceska narodni zdravotni pajé/na‘ Countrywide General 3.0% 2.7%
Zdravotni pojifovna AgeP Regional General 0.1% 0.1%
Zdravotni pojifovna MEDIA Countrywide General new new

@ Based on the current risk adjustment mechanisngusie/gender risk factors.
b Started to operate as of 1 April 2008, as of ¥ 2009 it merged with Hutnick& zastnanecka poji®vna.
© As of 1 October 2009 the sickness funds mergexddne entity Ceska piimyslova zdravotni pojigvna).

Table 2 —Sickness funds registered in the Czech Repubfi6@® (annual reports of sickness funds for 2008)

Since the introduction of the new risk adjustmesstem in 2005, there have been no obvious
signs of risk selection. However, based on ourymmabf data from smaller sickness funds we
have found at least two signs of risk selectioa afore subtle kind. Firstly, standardised

mortality in one sickness fund in certain years way low compared to the national average. As

41 Nonetheless, all Czech sickness funds still hasigesial legal status, they have no owners, thittitiens are governed by a
board composed of equal representation from theskfynof Health Care, employers and insured.

42 Two new insurers applied for the licence in 206@ 2008; several others expressed their intentmester the market but
stopped their efforts due to discontinuance ofibalthcare reform and global financial turmoil.
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end-life costs are both significant and might bedjotable for people already in bad health, this
fact indicates that the sickness fund was ablestaid of the insured persons who would
represent a high loss. Secondly, our analysis ofhen sickness fund revealed a dramatic
decrease in consumption (measured by total defladg doses) of group of drugs for people
having renal problems between two years to a dEptmnally low level. This again indicates
motivation to “shift away” high-cost patients uncoemsated by the risk adjustment system.

We can make a conclusion that although there are signs of risk selection in the Czech
Republic at the moment, the problem is not so etiddowever, we believe that this a result of
lack of motivation of current sickness funds toreextra money. As they have no owners,
the extra profit translates into higher reservegressure of doctor trade union representatives to
increase reimbursement to health care provideEstrance of private players naturally increases
the motivation to earn extra profit. Therefore, avgue that the current trends in the health care
market should be accompanied by tighter regulabaavoid risk selection. A better risk

adjustment system is one of the steps to be taken.

3.3.2 Risk adjustment in the Czech Republic

In the Czech Republic, a system of health insurambealth care delivery was implemented

in 1993. There are significant differences betwiensickness funds both in the average income
level of the enrolees as well as their morbiditigefiefore, insurers having disproportionably
higher number of employees in their enrolee stmectompared to the total population receive
higher income (payment of the state for economyaadin-active insured has been significantly
lower than the average payment from the income)nave to pay lower amount for health care
(enrolees are healthier). These two inequalitieslis be solved by a quite simple system of risk
adjustment. A fraction (50% and then 60%) of thtaltmcome collected by all insurance funds
plus the payments of the state was redistributeédeansurers according to the total number of
enrolees for whom the state was the payer; diftextimg between the people under the age of 60
(weight one) and above (weight 2 and thenRgure 9). This system attempted to solve both
the income and morbidity discrepancy but manageddace only a part of the differences
between the insurers. As it can be seen in thedjqge groups younger than 45 and older than
60 received higher amount of funds per enrolee #rarthe actual average costs while for

43 The managements of sickness funds are yet cacefivoid losses as they would create pressurédéir teplacement by the
representatives of the Ministry of Health Carehia governing boards.
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the rests the opposite held which created incentivattract the former and distract the latter. As
a result a significant risk selection occurred aiotness funds with sicker enrolees faced
profound financial problems.

Actual vs. predicted costs per insuree

30,000

25,000

20,000

15,000

costs (CZK) as of 2000

10,000

5,000

0 10 20 30 40 50 60 70 80
age

—actual costs - - - predicted costs

Figure 9 —Actual vs. predicted costs using risk adjustmeatius the Czech Republic until 2005 (Hrah2007)

The first step toward a better risk adjustmentesysivas taken in 2005 when risk adjustment
according to gender and age groups was implemefitéte entire insurance premium
collected® from enrolees and the amount from the state is realistributed based on 18 age
indices for men and the same for womEig(@re 10). This eliminates the predictable losses for

a given age group if a sickness fund has membehsaverage morbidity.

4 Moreover, a risk-sharing mechanism was introdugstdblishing a special fund for extremely costlyec&ickness funds
receive ex-post compensation for 80% of costs fwolees whose costs exceed a threshold of thirtggithe average costs per
an insured — i.e. a combination of outlier and prtipnal risk sharing (Decree No. 644/2004 Coll.).

45 1.e. 100% compared to 50% (60%) in the previowssesy, during 01/2005 — 03/2006 a combination ofamid the new system
was effective.
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Agel/gender cost indices

0 Males

B Females

cost index
w
|

0-4 59 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-
age group

Figure 10 —Cost indices for age/gender groups used in the ICRepublic for the year 2010 (Decree No. 391/2068.C

Nonetheless, there is additional variability witle@ach of 36 age and gender groups that is not
explained by the demographic model. For instansgkaess fund with a high proportion of
chronically sick enrolees is worse off comparednansurer with relatively healthy enrolees
even if a different demographic profile is accouanter. The natural suggestion for improvement

is to include a measure of health status in theatijustment formula.

3.4 Risk adjustment theory

In this section we provide a theoretical framewoftkisk adjustment. We try to discuss the key
issues such as perfect and imperfect signalsegttatesponse of insurers to imperfect risk
adjustment and how the incentives can be improyeal doncept of optimal risk adjustment. This
section is based on Ellis (2008) who summarisesuient theoretical literature.

The basic assumptions of the theoretical modelgottesl in this section are as following.
There are two types of consumers, two types ofthealre services and two signals about
the type of the consumer. The low-risk (“healthgbnhsumers use only general practitioner (GP)
services and costper year while the high-risk (e.g. “diabetic”) sumers use both GP and
specialists services (SP) and costp per year. Both types of consumers are equally comim
the population. The signal S classifies a conswaitber as low-risk (S equals to 0) or high-risk

(S equals to 1). The objective function of the nesus to maximise profits while the sponsor
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under conventional risk adjustment tries to payheamsumer the expected value of each signal

for each consumer.

3.4.1 No risk adjustment signals

The simplest case is when quantities of care affare unaffected by capitation payments and
there are no signals about consumer types. Undehporospectively set capitation payments,
insurers receive the expected amount &fs/2 per person as the low and high-risk consumers

are equally prevalent.

a+f

a+ B2

High-risk

Spending on specialists

/
Ay Low-risk

a a+ B2 a+B
Spending on GPs

Figure 11— No risk adjustment when quantities of each sersiggplied are exogenous

This situation is depicted irigure 11 where X is the average amount of services consumed
The insurers that cannot change the quantity eices provided cross-subsidise high risk
enrolees from profits earned on low-risk individsiak long as they have lower than the average
number of high-risk consumers. Insurers who hagbdr number of high risks do not want to

participate in this scheme as in total they witlunloss.

3.4.2 Perfect and exogenous imperfect signals

If health status signals S are costlessly availabtethere are perfectly informative, a risk-
adjusted payment paid by the sponsor will be R+ £ S for each consumeéri.e. R =a and R
=a + f. Profits on each type of consumer are zero, sasamer is indifferent to enrolling

consumers who have low- or high-risk signals.
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Empirical studies find that even signals of seritingss are highly imperfect. Glazer (2000)

examines exogenous imperfect sign&Suppose that proportignof typei consumers have

a signal S = 1. Empirically, some low-risk typesda false positive signal (0yg), and many
high-risk types have false negative signals{1). Hence, if the signal is to be informative,
the proportion satisfies 0y <yy < 1. Under these and the general assumptiongrtpertion

of consumers with high-risk signal S = 1 would fg.(y,)/2, the average cost of signal S =1
would be R =a + £ yu/(yL +vn), while the average cost of signal S = 0 wouldRbe o + (1 —
)l (2 —yL —yn). As Figure 12 shows, starting from X with no available infornmatj improving
information will better differentiate between loand high-risk types, thus eliminating

the respective losses and profits.

a+f

a+ B2

B*
a 1
B“
1
/
X@®
/
/
AA 1
Yy
/p Low-risk

A* a+ B2 a+B
Spending on GPs

High-risk

Spendina on specialists

Figure 12— Perfect (A*, B*) and imperfect (X, A’, B’) risk adjtment

3.4.3 Insurer strategic response to capitation paymentsral optimal risk adjustment

If certain types of consumers are unprofitable beeaof imperfect risk adjustment, the insurers
can strategically react by decreasing the provisfaservices which are the most attractive to
them. Within the framework of our model, the insar&ill have an incentive to reduce spending

on SP as it is used only by high-risk consumersausisupply GP services to the healthy

46 Signals may be endogenously (intentionally) mésioteted so as to influence payments. If servientities are exogenous, the
insurers wish to increase the proportion of higik-types reported beyond the levels used to c#ditihe models (e.g. Newhouse,
2002). Under endogenous service quantities, thesiclaupply-side response to capitation would telaction in spending on all
types of service (Newhouse, 1996).
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(Figure 13 panel A). If we consider the case with no falssifive signalsy( = 0) and a 50%
chance that a high-risk consumer is not indicatethb signal Sy = 1/2), the conventional risk
adjustment would pay’ + £° for S = 1, and + (1 —y4)° for the S = 0 consumers. Under this
pay-out scheme there is a natural incentives aifrers to distract high-risk consumers as those

with S = 1 signal represent zero profit and thogh the signal S = 0 are unprofitable.

High-risk High-risk

Spending on specialists
Spendinag on specialists

A2 Low-risk

o + g R

0 02 02+ 2 q0+ 0 3 0 (12
a = 8 6 o a Spending on GPs

Spending on GPs
Figure 13— Conventional (panel A) and optimal risk adjustm@atnel B) with quantities of services strategicatermined

Glazer (2000) introduces the concept “optimal adkustment” in which the sponsor’s
objective function is to maximise consumer welfi@ner than just break even. The optimal risk-
adjustment solution to the problem of under pr@nsif services to high-risk consumers is to
overpay for signals S = 1, while underpaying for 8. The optimal solution based on
the previously states assumptions would be tofag the S = 0 types, and + 8%y = a° + 28
for the S = 1 consumers. By overpaying, the insun@wve an incentive to attract high-risk
consumers as an S = 1 consumer is clearly proditabdl the overpayment just compensates for
the possibility of attracting high-risk consumernshws = 0 signal. Compared to the conventional
risk adjustment, amount of services to high-riskstoners is increasefligure 13 panel B).

Although achieving the first best solution of opailnisk-adjustment may be difficult in
practice due to imperfect knowledge about optinagistimption combination of different

services or about the information contained indigaals about risk types, as argued by Ellis
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(2008) it is a direction that should be considdrgdponsors. In order to encourage desirable
competition to attract high-risk-type consumers, ittsurers should be overpaid for high-risk-

type signals and underpaid for low-risk-type signalative to the conventional risk adjustment.

3.5 Empirical analysis of PCGs in Czech context

As we argued in the previous sections, utilisiffigrimation from prescribed pharmaceuticals is
a viable option to enhance the risk adjustmenthén@zech Republic. In this section we would

like to test this hypothesis using real data.

3.5.1 Data and methodology

For the empirical part of our study, we used a darmapdata about prescription drugs and total
health care expenditures from an anonymous Czekhess fund for the period 2000 — 2004.
The data set contains initially almost 60,000 ieslithis number decreases to slightly more than
50,000 as people die or leave for another sickhuesss. Although relatively small, we believe
this sample is able to capture typical patternsioary in the whole system. Furthermore,

the time-series of five years enables to trackehmgterns in time. The comparison of the data

sample with the distribution of age/gender groupthe Czech Republic is presentedrigure 1a4.

6.0% 1 Age/gender distribution (sample vs. Czech Republic) in 2004
O Males (sample)

4.0% A H Males (CR)

O Females (sample)

2.0% - W Females (CR)

X 0.0% A

-2.0% A

-4.0% A

-6.0% -
0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-
agegroup

Figure 14 — Age/gender distribution of the sample data and@aech Republic (UZIS, 2004) in 2004
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Health care costs data are typically extremely sicet@ward the high end of the distribution.
Therefore, treating many observations that are ferfrom a median as outliers is not
appropriate. However, in each of the years 20001 20hd 2004 based on graphical inspection
we identified a single observation that was sigaifitly higher than even other extremely costly
cases. We decided to exclude these three obsarsdtam our analysis.

To assign enrolees into a chronic condition we hesgentially used the Dutch classification
(Lamers, 2004) with a few exceptions; we changedigfinition of low and high hypertension in
a way that in our view better correspond to theentrpractice Table 3), we excluded
tuberculosis as it is no longer a chronic conditivet cannot be cured, we excluded renal
diseases due to very few individuals classifiethia PCG and finally, we excluded gout because

of a very small contribution to health care expanés.

ATC code | Description of ATC code

Group A CO3A Low-ceiling diuretics, thiazides
CO3EA01 Hydrochlorothiazide and potassium-sparients
Co7 Beta blocking agents
CO9A Ace inhibitors, plain
Co8 Calcium channel blockers

Group B Cc09B Ace inhibitors, combinations
C09C Angiotensin Il antagonists, plain
C09D Angiotensin Il antagonists, combinations
C02 Antihypertensives

Hypertension-low At least 6 prescriptions of a drug of a single Add@tle or a
combination of maximum two ATC codes (both musfroen
Group A).

Hypertension-high At least 6 prescriptions of drugs from any groug; classified as
hypertension-low

Table 3 —Definition of hypertension used in our analysis

Additionally, our classification uses a differentmber of prescriptions, not 4 prescriptions as
it was in the Dutch case. The numbers are quitérakbwe tried to achieve prevalence of these
conditions comparable to the original article. Tiseof 19 chronic conditions used in our
analysis, the minimal number of prescriptions fatassification into a condition and prevalence
in our dataset is shown rable 4. It can be seen from the table that as the saag#e from
2001 — 200%’, the prevalence of chronic conditions generaltyéases and the number of those

without any condition decreases from 89.6% to 86.2%

47 As we already stated, no new individuals arerergehe sample.
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Chronic condition M;?é;\;?;gg:];)f Prevalence per 1,000 enrolees
2001 2002 2003 2004
o | NoPCG ] 895.8 8805 868.4 86LJ
1 | Hypertension — low 6 26.7 316 34.7 36.1
2 | Hypertension — high 6 7.4 8.3 7.4 9.8
3 | Glaucoma 6 15 1.8 2.2 2.1
4 | Depression 5 4.4 5.0 6.4 7.7
5 | Thyroid disorders 4 18 2.3 35 3.9
6 | Hyperlipidemia 6 6.9 8.1 9.6 6.2,
7 | Respiratory illness, asthma 4 10.7 15.8 12.9 13.7
8 | Epilepsy 5 4.1 4.4 5.1 4.8
9 | Peptic acid disease 5 9.7 9.9 10.4 11.9
10 | Crohn’s and ulcerative colitis 3 0.9 11 12 11
11 | Rheumatologic conditions 4 11 0.9 0.9 1.1
12 | Parkinson's disease 5 0.9 0.9 0.7 0.9
13 | Diabetes-type | 4 5.2 5.7 5.9 6.2
14 | Diabetes-type I| 5 3.2 6.1 6.6 47
15 | Cystic fibrosis 8 0.2 08 0.8 1.2
16 | Transplantations 3 05 0.7 0.7 0.7
17 | Malignancies 6 0.1 0.2 0.1 0.3
18 | HIV/AIDS 2 0.1 0.1 01 01
19 | Cardiac disease/ASCVD/CHF 4 18.5 15.8 21.8 25.]

Table 4 —List and prevalence of chronic conditions in outaizet

Only those insured who are present in the samplthé&whole year and at least a month in
t+1 are classified into a PCG category for a giverr yaa included in the calculation. Based
on a classification into a PCG group in titnan age/gender group thl, annualised
expenditure® in t+1 are estimated using a linear model with interégpordinary least squares.
Each observation is weighted with a weight equahénumber of months each person is present
in the sample in period1. To obtain robust estimate of variance a Huberté/éstimation of
variance-covariance matrix is employed.

Predictive performance is comparedasjusted?® andprediction ratios.To calculate
prediction ratios, the insured are ordered by theimual expenditures into ten deciles and a ratio
of actual over predicted expenditures is calculédeedach of these groups. Three models were
utilised each year, a demographic model with 3@gayeler groups as a benchmark, PCG model
allowing for co-morbidity (more than one PCG foriadividual is possibléf and PCG model

with all 19 PCGs and no co-morbidity (54 dummy &htes). To assign every enrolee to at most

48 E g. if a person is in the sample for 6 monththimperiod+1, the annualised expenditures are twice the acnes.
9 Not included in the results, yielded similar penfiance to the other PCG model.
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one PCG, the iteration procedure to rank PCGs doupto decreasing costs was used as
described in Lamers (2003).

3.5.2 Homogeneity of chronic conditions

Cost homogeneity is an important issue to be aadlyghen appropriateness of using a given
chronic condition is assessed. Obvious measurdsagigariance are not very useful since a few
very costly patients drive the variance toward higlues. Omitting extreme observations as
outliers is not the best solution in our view ertece high costs for some cases are expected
due to complication (risk) of a given condition. Bgleting these observations, we are losing
valuable information.

Therefore, we opted for graphical analysis and dissgpliency histograms. We grouped
the insured in every chronic condition into tweptye categories, the first group being the
insured with annual costs CZK 0 — 2,500 and thiedae covering cases with annual costs above
CZK 50,000.

Figure 15is the histogram for the insured without any clicaondition. As expected,
the frequencies of individuals are the highestliertwo least costly groups (below CZK 5,000),
then they decrease exponentially. This figure alsmwvs what we noted earlier that the number of
healthy persons decreases as the sample ages.

18,000 1 Distribution of costs — no PCGs
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o 8 E"Eﬂﬂ]m‘lmmmm“mm . mm
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Figure 15 —Histogram of costs for the insured without any PQG01 — 2004) based on our data sample
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As an example of a chronic condition with relativebmogenous costs we have chosen

thyroid disordersKigure 16). We can see that there is a very small numbpeople with costs

less than CZK 2,500, the costs then peak in tHeviahg four categories and then gradually

decrease. There is a very small number of indivglwith costs above CZK 50,000, though this

number increased in 2003 and 2004.
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Figure 16 —Histogram of costs for the insured with thyroidatders (2001-2004) based on our data sample

On the other hand, the costs of diabetes typedppeusing insulin) are spread over much

wider range Figure 17). The distribution is quite symmetric around tleak of CZK 27,500 —

30,000 category with many individuals falling iritee most costly group indicating that this

chronic condition could eventually lead to veryttpsases.
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90 1 Distribution of costs — diabetes type |
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Figure 17 —Histogram of costs for the insured with diabetgety/(2001-2004) based on our data sample

The last pattern we would like to point out is stdbution of costs for glaucom&igure 18).
It appears that we can recognise two levels ofrégvdhe first one is reaching maximum at
CZK 12,500 — 15,000, while the more severe onénatthie highest point at about CZK 32,500 —
35,000. This pattern confirmed on a larger sammaldvimply that this chronic diagnose should

be divided into less and more severe conditions.
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Figure 18 —Histogram of costs for the insured with glaucom@0®—2004) based on our data sample
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We can conclude that different chronic conditfrexhibit different patterns as to their
homogeneity. Some of them are more homogenoustwhésosts of others are quite dispersed
or are concentrated into two ranges. The impogainit to note is, however, that even if
the actual costs are not very homogenous, the tonslithemselves could still be potentially cost
homogenous. The scattered costs might be a rddlifferent ways these diagnoses are treated
(use of differently priced drugs, procedures, etéspecially in health care systems with low
incentives for efficiency (as it is probably curtigrthe case in the Czech Republic) the costs of
a single procedure (and hence certainly of a cotmpliagnosis) may differ significantly. These
costs would likely converge provided there is puesgor efficiency. Nonetheless, we can see
that chronic conditions we used exhibit systemdistributions and they are therefore

appropriate cost predictors.

3.5.3 Overall results

The overall results are depictedliable 5 Demographic model alone is able to explain 3.2 —
4.4% of the variation of expenditures. This figurereases to 8.5% — 9.5% if PCGs are added.
Therefore, we can conclude that including chrowicditions implied by prescribed drugs
roughly doubles the predictive performance and aénis certainly a preferred option.
The results are quite consistent across indivigeats; the small differences can be explained by
the relatively small sample. Additionally, as oangple is getting older, the increased predictive
performance of the PCG model can be attributedgioen prevalence of chronic conditions
which are characterised by predictable costs. Thidtug prescription patterns change in time
and it is possible that the practice in 2003 an@42tatches better the classification used.
The implication of this argument is that drug cifisation used for a PCG model should be
updated regularly if it is to be used in practice.

A similar conclusion may be drawn from the prediotratios. PCG models attain ratios closer
to one (where the predicted costs equal the aetwpmnditures) contrasted to the situation of
the demographic model or no model at all. Bettefogpmance of the models with PCGs is
noticeable especially for the last decile. Addir@33 thus enables to explain some of
expenditures of high-cost patients. However, tlagestwo notable exceptions — the eight and
the ninth decile. For both of these deciles PCGeatsodnderpredict actual costs and they are

50 For chronic conditions cystic fibrosis, transphtians, malignities and HIV/AIDS it was impossiliterecognise any pattern
due to a low number of observations.
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consistently worse than both the demographic madelthe no model cageThis indicates that
chronic conditions concentrated in these decilesrihigher actual costs than the costs implied
by the regression coefficients of PCG models. Tdresistency across years points to a systematic

pattern and a need to further refinement of the R{a&sification.

Prediction indices for each decile Adjusted
0- 10 - 20 - 30 - 40 — 50 - 60 — 70 - 80 — 90 - R2
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2000 | nomodel| 0.123| 0.203 0.27( 0.343 0.432 0.544.6980 | 0.945 1449 4.965 0.0%
2001 | nomodel| 0.113| 0.195 0.267 0.33) 0.425 0.5B7.6990 | 0.959 1474 4.956 0.0%
2002 | nomodel| 0.111] 0.194 0.267 0.33p 0.425 0.5B7.7020 | 0.964 1483 4.942 0.0%
2003 | nomodel| 0.105] 0.181 0.244 0.31p 0.401 0.5013.6740 | 0.935 1454 5.137 0.0%
2004 | nomodel] 0.100 0.173 0.231 0.308 0.396 0.512.6790 | 0.946 1.464 5.080 0.0%
2000 | demo 0.185| 0.295 0.385 0.47y 0.569 0.6y8 0.836.043 1.432| 4.275 3.6%
2001 | demo 0.172| 0.289 0.381 0.474 0.576 0.686 0.850.064 1.455| 4.125 4.4%
2002 | demo 0.169| 0.289 0.379 0.47y 0.579 0.693 0.844.059 1.458| 4.107 4.4%
2003 | demo 0.166] 0.273 0.365 0.456 0.547 0.674 0.23.028 1.439| 4.307 3.2%
2004 | demo 0.167| 0.279 0.37Q 0.465 0.565 0.685 0.438.058 1.452| 4.288 4.3%
2001 | PCG 0.190| 0.314 0.413 0.511 0.620 0.785 0.904.125 1.489| 3.738 8.5%
2002 | PCG 0.191] 0.321 0.417 0.528 0.633 0.754 0.911.129 1.489| 3.724 8.2%
2003 | PCG 0.193| 0.309 0.408 0.507 0.606 0.742 0.894.108 1.476| 3.924 8.9%
2004 | PCG 0.186| 0.309 0.408 0.511 0.622 0.749 0.909.121 1.483| 3.838 9.5%

Table 5 —Overall performance of different models usirfgaRd prediction ratios (actual / predicted expendits)

The next tableTable 6) contrasts different expected costs for diffemaotels. The index one
is set for costs of girls aged 15 — 19. For a daayggc model alone, the cost indices range from
0.67 (men 20 — 24) to 4.91 (women 75 — 79), moae thsevenfold difference. If a PCG model is
applied, the indices for younger groups withouheoaic condition are basically the same as in
the demographic model since young people haveanithcondition only very rarely.

The indices for older groups are lower than befonglying a shift of predicted costs from age to
PCG risk factors.

For a low-cost chronic condition such as hyperams$ow, a difference between demographic
and the PCG model is not significant for older gr@because such condition is frequent at this
age and it does not incur extra additional costs.ybunger groups, even this condition is
exceptional and the PCG model enables to adequadeipensate for it. For a very costly

chronic condition such as diabetes type | (peadtent insulin) the expected costs and hence

51 1f no model is applied, the costs are predictethieyoverall average.
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indices are much higher for all age groups. In @aidi by using PCGs, the difference between
the lowest-cost group (0.66) and the highest (996&)uch higher. This shows the ability of PCG
models to discriminate between different healthdttoons within each of the age/gender group.

Demographic model
0-4 |5-9 | 10-1415-19|20-24|25-29|30—34|35-39|40—-44 | 45-4950-54 | 55-59| 60-64 6569 70-T4 75479 80{84 85+
M [147]1.10|/0.89| 0.72| 0.67 090 0.84 106 1Q9 15011[267 |[299 | 347 | 491| 471 471 15
F [126]1.01|094| 100/ 103 133 13p 133 154 1907092[235 |[293 | 354 | 3.94| 4.98 4.9 £8
Demo + PCG model — no PCG
M [1.46]1.05| 0.88| 0.71] 0.66 0.83 0.7
F 1.2711.00] 091]| 1.00] 1.02 130 1.2
Demo + PCG model — hypertension-low
M [236(195| 1.78| 161| 156 174 1.6
F 217]1190| 1.81| 190| 192 220 2.1
Demo + PCG model — diabetes type |
M |[6.766.35| 6.17| 6.01| 595 6.13 6.0f 6.26 627 65PB46|748 |[7.63 | 793 | 9.06| 855 861 7.p5
F 6.57 |6.30| 6.21 | 6.30| 6.32 6.60 6.5/ 6.55 6|74 7009 7(7.19 | 759 | 784 | 7.86| 8.86] 7.84 L0

N

N

o

096 098 129%41|218 | 233 | 263 | 3.76| 3.25 331 285
126 144 179801189 |229 | 254 | 256| 356/ 255 280

B

o

1.86 1{88 220452|3.08 | 3.23 | 353 | 4.66| 4.15 421 3.b5
2.19 2|34 2)69702|2.79 |3.19 | 344 | 3.46| 4.46] 345 3.0

=

[ee]

Table 6 —Indices for expected costs based on different sd@eb4)

3.5.4 Quantitative significance

We have shown that PCGs considerably increasegbreglperformance of the demographic
model. In this section we would like to add moréads to the quantitative significance of this
improvement. In this short scrutiny we are limitgdthe fact that we do not know actual
distribution of people classed into chronic cormtis for all sickness funds operating

in the Czech Republic so we cannot provide an digute as to the amount of money that will
be distributed differently if a PCG risk adjustmembdel is implemented. However, we can still
make informative conclusions based on current egpee with the demographic risk adjustment

and statistics from the regressions.

2000 2001 2002 2003 2004
Root mean square error (no model) / mean 275.8% 8.2% | 270.3% 313.6% 280.79
Sum of squares of errors (demo / no model) 3. 7% %4.5 4.4% 3.3% 4.3%
Sum of squares of errors (PCG / no model) n.g. 8.6%0 8.3% 9.0% 9.5%
Mean absolute error (no model) / mean 88.00% 88.8% 9.39%8 91.8% 91.2%
Sum of absolute errors (demo / no model) 45.1% %7.1 48.7% 47.3% 49.9%
Sum of absolute errors (PCG / no model) n.a| 54.5% 56.6% 56.4% 57.5%

Table 7— Quantitative impact measures of different riskdes
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Table 7 shows regression statistics for years 2000 — 2004 first and the fourth row provide
information on how dispersed from a mean the dagaRoot mean square ertois a quadratic
score which gives higher weight (penalty) to higividtions from the mean and hence not
surprisingly the figures for all years are veryhiglmost three times the mean in each year.
Mean absolute errdt, on the contrary, is a linear measure assigninglegeight to each
deviation. Both measures indicate high dispersidmealth care data and hence potentially high
weight to be placed on the risk factors if theyaée to explain it. The second and the third row
give percentage of variance measured by sum ofegueors that is explained by demographic
and PCG models, respectively. This is equivaletiéadefinition of R. The figures are almost
identical to the adjusted®Rilready presented; the PCG models are about suiogessful
compared to the demographic models. Finally, thle &ind the sixth row provide the proportion
of explained sum of absolute errors. Based on thesssures, the explanatory power of both
models is higher as no extra penalty for inabtiityexplain high costs is incurred, but
the difference between demographic and PCG mosl@lstiso pronounced as in the case of
the quadratic score. This confirms the conclusi@wa from the prediction ratios that the most
significant comparative advantage of PCGs is thlility to explain some of very high costs.
This is a very plausible property as the high cpsatsents are the most prone to risk selection.

The actual redistribution of funds due to introdorctof PCGs depends on the different
distribution of risk factors between the insuréiise already presentddble 2 shows that
the risk adjusted income of the largest insureh&Czech Republic is increased by 4% due to
adding gender and age as risk factors. The increzheontribution of PCGs is likely to be
smaller; however, the improved predictive abilgyespecially significant for high-cost patients
which are more likely to be a target of risk satatt

3.6 Policy recommendations

In this section we discuss various policy issuseeaated with risk adjustment and risk selection.
Based on the lessons learned in other countriesnalyse the situation in the Czech Republic
and attempt to draw relevant policy conclusionunanalysis we focus primarily on the trends

52 Root mean square error is calculated by firstiyising the squared differences between forecastamdsponding observed
values and then taking the square root of the geera
53 Mean absolute error is the average of the abswhltes of the differences between forecast andah@sponding observation.
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to introduce manage competition in the Czech Repue start with the country comparison
presented in th€able 8.As argued by van de Ven (2007) the potential pgdfdm risk selection
depends also on the types and costs of care fatwvthe insurers bear financial responsibility. In
the table it can be seen that in the Czech Repth#itnsurers are held responsible for all types of
listed care except for sick leave payments. Thestes ample room for risk selection.

Particularly, the inclusion of home health caresmg home care and psychiatric care which are
characterised by a small group of users with (vhigh costs and utilisation that is highly
predictable creates significant potential profrtet risk selection. Therefore, a relevant policy
recommendation would be to give special attentimhmake different financing arrangements

for these types of care to mitigate the problemsif selection.

Belgium | Germany Israel Netherlands| Switzerland| CzdtRepublic
Physicians services Yes Yes Yes Yes Yes Yes
Hospital care Yes Yes Yes Yes Yes Yes
Financial responsibility 0% 0% 100% 5% 100% 100%
for hospital’'s capital costs
Prescription drugs Yes Yes Yes Yes Yes Yes
Physiotherapy Restricted Yes Restricted Restricted Yes Yes
Dental care Restricted Yes Restricted Restricted No Yes
Home health care Yes Restricted Restricted No Yes esY
Nursing home care Yes No No No Yes Yes
Psychiatric care Yes Yes No No Restricted Yes
Sick leave payments No YBs No No No No

2 With large co-payments by consumers
® About 7% of total expenditures of the mandatocksess fund insurance

Table 8 —Types of care for which sickness funds bear firmesponsibility (based on van de Ven, 2007)

Secondly, the potential profits from risk selecta®pend also on the proportion of health care
costs for which an insurer is accountable for. tiigh fraction of actual health care costs are
reimbursed retrospectively or financed from othairses than the insurance premiums, the risk
that the insurer bears is lowered and hence atsmdentives for risk selection and vice versa. In
the Czech Republic, the risk-sharing arrangemethiei®nly explicit mechanism that decreases
the financial risk of the insurers after they reegprospectively set risk-adjusted payments.

Based on this arrangement, the insurers are resatdil80% costs above a threshold which is set
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to equal thirty times the average health care dostan average enrolee. High level of financial
accountability of insurers creates motivation fskiselection and hence it asks for improvement
in the risk adjustment system.

Experience from other countries particularly fromit2erland (Paolucci, 2007) demonstrates
that supplemental voluntary health insurance isvagpful tool for risk selection. Unlike
mandatory health insurance where refusing enrdiased on health status is typically prohibited,
selling voluntary health insurance allows to scrieealth status of potential enrolees and to reject
those who would be unprofitable for the mandatasurance if both types of insurance are sold
by the same entities. Currently, the basic bepefikage® is very broad in the Czech Republic
and it leaves little room for voluntary health insoice. However, proposed plans of some health
policy makers to reduce the benefit package amottoduce supplemental health insurance
would mean a significant thread of risk selectitis measure is not accompanied by
a corresponding improvement in the risk adjustnsgatem.

Furthermore, as we already discussed, entrancevofmrsurers will increase competition in
the Czech health insurance market. If the riskstdjent does not keep pace with this trend,
the situation can easily create early winners -rtharers who will benefit from the imperfect
system and who will block the attempts for furtimprovement (Hellman, 1998). In Switzerland
the lobbying of the risk selecting fund againstris& adjustment improvement was so evident
that newspapers published the names of the merabpesliament who were paid by this fund
(van de Ven, 2007). As the Czech Republic is atjfbung democracy with lower adherence to
formal and informal rules, occurrence of such situne is easily imaginable.

Lessons from Israel point to a problem of risk s&dm if insurers are allowed to provide
services directly to consumers. Implicit selectamtivities include waiting times for particular
specialities, accessibility problems to certaimick or opening of clinics where there is mainly
young and healthy population (van de Ven, 2007)tl@mother hand, the Netherlands is much
more cautious to allow so far only a limited veatictegration of insurers and providers.
Insurers are allowed to set up new pharmacies tpatiant primary care centres. The natural
policy recommendation would again be the improveneéthe risk adjustment system to

mitigate motivation for risk selection. Additionglla tight regulation of the health care market

54 Health care services that are covered from thedatany health insurance.
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(such as monitoring and enforcing accessibilitpaiticular specialties) is necessary if a vertical
integration of insurers and health care providemlowed.

Other tools of managing health care system by arswsuch as selective contracting and freely
negotiated prices between insurers and providegh;deductible or managed care pfarere
the last point we would like to discuss in thistget These tools can help to contain health care
costs but increase the risk selection problem.cdmelusion of this point and the whole section
is hence straightforward; the freedom (more tooigrianaging a health care system by insurers)
must be associated with accountability (a betsd aidjustment system and tighter regulation of

a health care market).
3.7 Conclusion

In this paper we have discussed various methonsgmve the risk-adjustment system in
the Czech Republic. We have concluded that usiagnpaiceutical cost groups (PCGs) are
a feasible option and verified on a sample of tlaéih models with PCGs have about a twofold
better performance measured byd@mpared to the demographic model, consistent with
the results encountered in the literature. We las@ shown that the results are quantitatively
important seeing the amount of financial resouthasare being redistributed based on PCGs.
We have also shown than the chronic conditiongjaite homogenous and we hypothesise that
costs of individual chronic conditions are liketydonverge if the health care market in
the Czech Republic becomes more competitive anthfugers have stronger incentives to
contain costs. However, we want to emphasise tlealPCG classification we used in this paper
is a good starting point, but it must be fine-tut@dccount for new drug molecules and medical
practice if it is to be used in the current praetic

We also analysed the Czech health care marketcUinent status quo is likely to change due
to reform proposals of the policy makers. The iessiwill receive more tools to manage
provision of health care services such as spliveeh mandatory and voluntary health insurance,
selective contracting, freely negotiated pricebedlth care services or high deductible and
manage care health plans. Furthermore, entrancevoinsurers is expected, which will make

the system more competitive and possibly more pooiiented. Although these changes aim to

%5 High-deductible plans offer reduction in insurapecemium for higher cost sharing by the insuredn®ged care plans limit
use of services in particular circumstances oraghof a health care provider, a detailed overviawlze found in Glied (1999).
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achieve higher level of production efficiency oéthealth care system, the experience from other
countries show that they can be associated witgative effect of risk selection if they are not
accompanied by a tight regulation, specificallydoyore sophisticated risk adjustment system.
The imperfect risk adjustment system could easitgipce early winners, the situation in which
the insurers who would benefit from partial reforrauld block later attempts to improve

the system.
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4 Outlier Risk Sharing in Competitive Health Insurance —
Pitfall of Simple Formula

Abstract

Outlier risk sharing is used in competitive heatisurance schemes as a tool to mitigate
incentives for risk selection. A simple alternatofeoutlier risk sharing, however, is not budget
neutral to each of risk groups and hence it migitticantly distort an allocation of financial
resources between insurers. The study employs daeVerlo simulation to show on a set of real
health care data to what extent is such distodicantitatively important and what steps might be

taken to tackle this issue.
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4.1 Introduction

To promote efficiency in competitive health carerkess, competing health insur&r; many
countries receive prospective capitation paymeased on expected individual health care
expenditures of their members (enrolees). This m@sin known as risk adjustment or risk
equalisation’ is generally supplemented by a risk shafimgrangement in which the insurers are
reimbursed retrospectively for a part of actuatsoghe alternative currently used in the Czech
Republic and other countries is a combination opprtional risk sharing and outlier risk sharing
in which the insurers are reimbursed a proportioaictual costs above a unique threshold set for
all individuals. This arrangement provides an apfike payout, an insurer keeps a full
difference between a prospective payment and acts$ if the costs are lower than

the threshold; however, if the costs are higheritisurer is accountable only for a portion of this
difference. As we will show later in the paper,aarlier risk sharing financed internailys not
budget neutral to each of the risk grdplsow-cost risk groups are net contributors whereas
high-cost enrolees are net beneficiaries, whabdssan original allocation of financial resources.
A refined financing method proposed in van Barné{0D01) suggests a different threshold for
each risk group distinguished in the capitatiomfola so that the risk sharing is budget neutral to
each of these groups.

As far as we know, the effect of such distortios hat been studied. The contribution of our
study is hence twofold. Firstly, we propose a senpkthodology to analyse quantitative extent
of simple outlier risk sharing distortion accompahby an empirical analysis on a set of actual
data. Our results show that under realistic assiomgpsimple outlier risk sharing can result in
significant distortion, so as our other contribatiwe discuss possible options to cope with this

issue.

% Similarly to van Barneveld (2001), in this pag®e term “insurer” represents an entity that beansesor all the financial risk associated with
the variation of individual health care expenditué might be a primarily insurance entity suctsig&ness funds in several European countries,
an entity combining insurance and health care pronisuch as health maintenance organisationgibd$or a health care provider such as
primary practitioners bearing some of health castscof their registered patients.

" For a detailed overview of thisk adjustmentoncept, the reader is referred to van de Ven (260Bllis (2008), the issues relevant to the
Czech Republic can be found in Chalupka (2010).

%8 As noted by Bovbjerg (1992) risk sharing diffemsnfi reinsurance in two ways. Risk sharing is mammgaor all plans and it is not (fully) risk-
rated, whereas reinsurance is voluntary and rigdra

%9 Under internal financing, prospective capitatiayments are decreased by the sum of costs thegdistributed under a risk sharing
arrangement, so the overall budget stays the same.

%0 A risk group is a group of individuals in a risfjastment arrangement that receives a uniform atpit payment such as employed men aged
46-50 with no chronic condition.
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Our paper is organised as follows. The next secionmarises the risk sharing literature,
Section 4.3describes the methodology us&e&ction 4.4andSection 4.5present results of
the simple outlier risk sharing distortion and pglimplications, respectively. The concluding

remarks are stated in the final section.
4.2 Literature overview

Van Barneveld (20016) studies five risk sharing options, two of themrently applied in
practice (proportional risk shariffgand outlier risk sharirid) and three alternative options (risk
sharing for high cost§ risk sharing for high risk8 and using prior costs as an additional risk
adjuster) and tries to answer the question whidhexin yields the best trade-off between
incentives for efficiency and preferred risk sel@t®. He concludes that any of the options is
preferable to no risk sharing even though partffadiency has to be sacrificed. Risk sharing
mitigates incentives for risk selection createcahymperfect risk adjustment scheme. This is
consistent with Marchand (2003) who claims that &lways welfare improving to use prior
expenditures as a risk adjuster.

In a parallel paper Van Barneveld (2001a) furthhguas that the optimal extent of risk sharing
depends on the weights the regulator assigns tolijeetives of increasing production efficiency
and preventing risk selection. Based on an empisicalysi§’ he further claims that although
outlier or proportional risk sharing are used bgnsaountries to supplement risk adjustment,
other forms of risk sharing yield better tradedifé&tween selection and efficiency.

Van de Ven (2007) compares risk adjustment systerige countries (Belgium, Germany,
Israel, the Netherlands and Switzerland) and apalyisk selection determinants and the current
situation. He claims that risk selection is incregly becoming a serious concern in each of
these countries although the risk adjustment systeae improved. Except for Switzerland, all

countries use a form of risk sharing, either byntairsing insurers for actual costs (Belgium and

% For earlier studies of the same author(s) sealeavien (1992), van de Ven (1994), van Barnevel®§) @r van Barneveld (1998).

2 Under proportional risk an insurer is reimbursedaf proportion of all actual costs of all enrolassuggested by Newhouse (1986) who argues
that until better risk adjusters are developedeadlof capitation and fee-for-service payments khbe used.

& Quitlier risk sharing assumes reimbursement ofrersufor enrolee expenditures above a certaintibtésas inspired by Beebe (1992) who
argues for removing the most expensive enrole@s fhe risk adjustment system and paying them stghara

% In this type of risk sharing an insurer is reind®e ex post for actual costs of a certain percerséthe most costly enrolees.

® This risk sharing option assumes that an insuca@nge chooses a certain percentage of enroleesevawual costs will be fully reimbursed.

% Newhouse (1996) defines selection as actionsifiehiding risk rating) by consumers and sicknessifuto exploit unpriced risk heterogeneity
and break pooling arrangements.

&7 Other studies empirically analysing different riglaring options include Beebe (1992) and Keel@9g)L
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the Netherlands), through an outlier risk sharimgragement (Germany and the Netherlands) or
by providing ex-post fixed payments for specifighticost conditions (Isra¥).

Apart from the already mentioned countries riskuatipent and the related issue of risk
sharing is topical in the United States especialiheir federal systems of MediciteBefore
the introduction of their currently used CMS-HC€&kradjustment mod&lthere had been serious
concerns about fairness of the adjusted averageapéa costs (AAPCC) system. Risk sharing
was offered as one of the options to improve theason (e.g. Gruenberg, 1986 and Wallack,
1988).

4.3 Data and methodology

In this section we analyse the impact of usingygpse form of outlier risk sharing on ex-post
distribution of income among insurers. As we ow@ttinn the introduction, risk adjustment with
the simple outlier risk sharing offers an optidkelpayout* which can considerably distort
the original risk adjustment allocation if valudgltese options differ significantly for individual
insurers. We use a sample of real health caretdateasure this deformation employing Monte
Carlo simulatiof’. Our data set consists of total health care axfgtsore than 50,000 insured of
an anonymous Czech sickness fund in 2004. Thepotdlof enrolees is split into three
subpopulations (young group aged 0-19, middle ggedp 20-59 and elderly group aged above
60) to make the analysis more illustrative.

To show quantitative significance of the distortiare examine two different settings in which
outlier risk sharing in health care sector mightsed. The first case involves the situation in
which the insurers are relatively big such as siskrfunds operating in the Czech Reptiblio

order to attract high number of enrolees, big iasicannot specialise solely on very small target

% The sickness funds receive a fixed payment fon @acson who is diagnosed with one of the followseyere diseases’: End stage renal
failure requiring dialysis, Gauche, Talasemia, Hphilia and AIDS (Shmueli, 2003).

® The situation for privately insured is much mooenplex with a complex set of institutions providingalth care (Ellis, 2008).

0 For details see Ash (2000), Ellis (1996) or P@G00).

"L We can use an analogy using stock option termiyyolib all costs above a threshold are reimburseahtinsurer, the payout to the insurer is
equivalent to the payout of holding a put optiotthvé zero premium, capitation payment receivechkyirisurer being the strike price of the
option.

2 Monte Carlo methods are utilised to price pathetelent options such as Asian or barrier optionghwvin general cannot be valued by the
Black Scholes formula (for details see e.g. Bermjra§08). However, we use Monte Carlo not becéwespayout of the option is complicated
but because the distribution of health care cegtsdblematical.

3 The minimum size of insurers is limited by theistafion; a sickness fund must have at least 50i@@red (Act No. 280/1992 Coll.) to
facilitate spreading out of total costs among np@eple and thus diversify insurance risk.
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group<*. The other case assumes an insurance systemmathissurers who can specialise on
specific groups of enroleBs|n this setting the difference in expected cast®ng insurers is
generally higher than in a system in which only ibgurers operate.

For each of these two settings, we assume a middatisn. The first model supposes five
small insurers each having 1,500 enrof®eEhe first insurer is set to have insured onlyrfro
the young subpopulation (‘insurer of the youndig second, the third and the fourth to have
middle aged enrolees (‘insurer of the middle-agadq the fifth insurer is set to insure only old
enrolees (‘insurer of the old’). The numbers oftegpe of insurers were set to roughly
correspond to the overall distribution of young,dien aged and old insured in the Czech
Republic.

The other case presumes a system of two big irswrach of them having 50,000 enrolees.
Costs of the first insurer (the ‘low-cost insuraate simulated from subpopulations of young,
medium aged and old enrolees in a respective 0&06:1. The other insurer (the ‘high-cost
insurer’) has a pool of insured simulated by eorafi1:6:3. These ratios were chosen to match
the upper limit of the difference between sharéadal costs and share on total number of
insurers in the Czech RepubBlic

We run 10,000 and 1,000 simulations for small aigdrisurer models, respectively. In each
run we use empirical sampliffgo simulate costs of a corresponding number africs This
allows us to reproduce sample distributions of lyiglkewed health care cost data. For each run
we set a threshold for outlier risk sharing as #ipla of average costs of all insurers in a given

run:
i

. 1 m n
threshold= multlplexﬁzj:lzi:lx

wheren is the number of enrolees of each insurer (1,5@D@®00),m is the number of

insurers and;; are actual costs of each enrolee.

" However, absence of adequate risk adjustment mirhanakes focusing on or distracting of certaiougs (risk selection) still very

attractive.

s The small insurers can attract specific groupanitionally (for instance small insurers in Switaed or Germany) or not intentionally (for
example general practitioners who serve a spagifiap such as children or elderly living in a ciertacation).

" This number corresponds to a typical number déteged patients for a general practitioner in@Gzech Republic and it is also encountered for
small insurers for instance in Switzerland (Bed)3). These two examples, however, have differaptications since general practitioners are
typically held responsible only for a fraction ofal health care costs of their registered patients

" In our sample, the ratio of 3:6:1 from the youmgdium aged and old subpopulation, respectivelyesponds to the 42% share on total costs,
the 1:6:3 ratio corresponds to the 58% share. AB eeurer is assumed to have the same numberal&es, the difference of 16% was
calculated as (58% — 50%) / 50% or (50% — 42%y450he difference in the Czech Republic ranged %-¥82007 (calculated using data in
Table 2 of Chalupka, 2009).

8 We randomly picked actual costs from our data $erglowing for repetitions) of each insured.
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We use different multiples to investigate the dfffochanging the threshold, in the result
tables the minimum is five and the maximum is sea ¢hirtyfold® multiple of average costs.
Additionally, we study the effect of combining tbetlier risk sharing with proportional risk
sharing. Under full proportional risk sharing, insts are reimbursed for 100% of costs above
the threshol®f (i.e. 0% financial accountability). We experimevith different levels of
proportional risk sharing; the result tables shmuries for 0%, 20%, 40%, 60% and 80% of
insurer financial accountability.

In each simulation run we set unadjusted capitgiemyment for each enrolee at the level of

average costs of a given instifer
. . 1
unadjustectapitation, =—Z_n_lxij
n <=

Costs above a threshold are fully/partly risk-sdaneaccordance with a percentage of
financial accountability:
risk sharedcogs; =max0, x; —threshold)1-%of financialaccountablity)

A total risk-shared costs percentage is calculasethe sum of all risk-shared costs divided by

the sum of all costs of all insurers:
m n .
2. 2. lisksharedcods;
m n
Zj:lZizlxiJ

Unadjusted capitation for each insured is decrebgedcomplement percentage of total risk-

totalrisk sharedcogs(%) =

shared costs to arrive at adjusted capitation cff é@suref”:
adjustedcapitation = unadjustectapitation (1— % of totalrisk sharedcosts)
Financial result for each enrolee is then compated difference between actual costs and
adjusted capitation increased by risk-shared costs:

financialresulf; = actualcods; - (adjusted:apitatioq +risk sharedcostsj)

" This multiple is currently used in the Czech Rejauip set the threshold for outlier risk sharirigree country level in the mandatory health
insurance (Decree No. 644/2004 Coll.).

8 Under proportional risk sharing, costs both bedowl above a certain threshold can be risk-sharedietr, for our purpose we only assume
that costs above a threshold are considered fgoptional risk sharing.

81| capitation payments are set prospectively, toisdition assumes perfect risk adjustment formida.used this assumption to get the effect of
simple outlier risk sharing separately from theeffof imperfect risk adjustment. Moreover, thisgie formula does not differentiate risk groups
used (the young, medium and old) as we study tiistoeffects at the level of insurers only.

8 This is the condition of internal financing ofkisharing, consistent with the current practicthinCzech Republic and several studies such as
Van Barneveld (1998, 2001a, 2001b) and Keeler (L ®&be (1992) assumes external financing ofstisking.
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The distortive effect of outlier risk sharing is aseired by a financial result of each insurer
which is calculated as a quotient of financial ressaf all the insurer’s enrolees and the insurer’'s
actual costs:

financial resultj
n
Zi =1 Xii

As a final point, percentages of total risk sharest€in each model and financial results for

n
financial resulg = zi =1

each group of insurers are averaged across allaion runs to get a robust estimate of each
figure.

4.4 Results

Before presenting the results of the Monte Carauitions, we firstly show distribution of

the data using box pfbt As box plots do not assume any particular distidouthey are very
suited to depict highly skewed health care daigure 19** shows the distribution for the model
with small insurers. Although the maximum of the dataot shown, because the figure would be
unreadable, a high skewness of data is apparen25heercentile is almost the same for both
the insurer of the young and the insurer of thedfeichged but both the median and th8 75
percentile are significantly higher. For the ingswgthe old, the whole distribution is shifted
significantly toward high costs.

8 For a reference see e.g. McGill (1978).
8 The costs on the vertical axis are scaled to smatlits to preserve confidentiality of the data.
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Figure 19— Box plot for the modetith small insurers (1,500 enrolees), showing minimmaximum and 25%, 50% and 75 percentiles of
data

The difference between medium of the distributietween the two insurers in the model with
big insurers is naturally smaller than in the poexs case. Nevertheless, the data is highly skewed

also in this case.
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00 - | '

High-cost insurer Low-cost insurer

Figure 20— Box plot for the modetith big insurers (50,000 enrolees), showing mimmmaximum and 25%, 50% and 75 percentiles of
data
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The tables below show the results of Monte Carlo Etimns for the model with small

insurers. The percentage of risk shared cdstblé 9) ranges from 0.7% if the highest threshold

is applied and the insurers are accountable for 80&6sts above the threshold to 18.1% with

the lowest threshold and no financial accountability

Insurers’ financial accountability above a threshod
Risk-shared costs

0% 20% 40% 60% 80%

5 18.1% 14.5% 10.9% 7.2% 3.6%
(14.0 — 24.6%)| (11.2-19.7%)| (8.4—14.8%)| (5.6—-9.9%) | (2.8—4.9%)

1ox 10.7% 8.5% 6.4% 4.3% 2.1%
(6.7—-18.0%) | (5.4—-14.4%)| (4.0-10.8%)| (2.7-7.2%) | (1.3-3.6%)

- 15x 7.3% 5.9% 4.4% 2.9% 1.5%
[ (3.7-15.0%) | (2.9-12.0%)| (2.2-9.0%) | (1.5-6.0%) | (0.7 —3.0%)

é 20x 5.5% 4.4% 3.3% 2.2% 1.1%
= (21-13.2%)| (1.7-10.6%)| (1.3—-7.9%) | (0.8-5.3%) | (0.4-2.6%)

4.3% 3.5% 2.6% 1.7% 0.9%
25 (1.3-12.1%)| (1.0-9.7%) | (0.8—7.3%) | (0.5-4.8%) | (0.3-2.4%)

3.6% 2.8% 2.1% 1.4% 0.7%
30x (0.8-11.3%)| (0.7-9.0%) | (0.5-6.8%) | (0.3-4.5%) | (0.2-2.3%)

Table 9— Risk shared costs for the model with small insu¢gyS00 enrolees), 95% confidence interval in bedsk

High percentages with negative sign (net contribytaoe obtained if the financial result of
the insurer of young subpopulation is investigdfeable 10. The distortive effect of outlier risk
sharing is evident for all cells. The broad confice intervals of financial result in a given year
reflect the fact that there is only one insurethef given type. Averaging results over more

insurers would make the intervals tighter.
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Financial result

Insurers’ financial accountability above a threshod

(‘insurer of the young’) 0% 20% 40% 60% 80%

-15.3% -12.2% -9.2% -6.1% -3.1%
o (-225--9.7%) | (-18.0--7.8%) | (-13.5—-5.8%) (-9.0 — -3.9%) (-4.5 - -1.9%)

Lox -9.7% -7.8% -5.8% -3.9% -1.9%
(-17.2--51%) | (-13.7--4.1%) | (-10.3—-3.1%) (-6.9 — -2.0%) (-3.4 - -1.0%)

- 15x -7.0% -5.6% -4.2% -2.8% -1.4%
° (-14.8—-3.1%) | (-11.8--2.5%) (-8.9 — -1.9%) (-5.9 — -1.3%) (-3.0 — -0.6%)

é 20x -5.4% -4.3% -3.2% -2.2% -1.1%
= (-13.2--2.0%) | (-10.6 —-1.6%) (-7.9 — -1.2%) (-5.3 — -0.8%) (-2.6 — -0.4%)

. -4.3% -3.5% -2.6% -1.7% -0.9%
(-12.1--1.3%) | (-9.7 —-1.0%) (-7.3 - -0.8%) (-4.8 — -0.5%) (-2.4 — -0.3%)

30x -3.6% -2.8% -2.1% -1.4% -0.7%
(-11.3--0.8%) | (-9.0 —-0.7%) (-6.8 — -0.5%) (-4.5 — -0.3%) (-2.3 —-0.2%)

Table 1C - Financial result (‘insurer of the young’ ) for tmodel with small insurers (1,500 enrolees), 95%fidence interval in brackets

The insurer with old enrolees, on the other handefis from this scheme as the average
financial result is positi8 (Table 11). However, due to small number of enrolees and high
volatility of costs, the 95% confidence intervatétatively broad and encompasses also negative
financial results for all but the lowest threshold.

Financial result Insurers’ financial accountability above a threshotl
(‘insurer of the old’) 0% 20% 40% 60% 80%
- 8.1% 6.5% 4.9% 3.2% 1.6%
(1.5 — 14.2%) (1.2 — 11.4%) (0.9 — 5.7%) (0.6 — 5.7%) (0.3 — 2.8%)
Lox 4.9% 3.9% 2.9% 2.0% 1.0%
(-1.6 — 11.9%) (-1.2 - 9.5%) (-0.9 — 7.2%) (-0.6 — 4.8%) (-0.3 = 2.4%)
% 15x 3.4% 2.8% 2.1% 1.4% 0.7%
§ (-2.5 = 10.7%) (-2.0 — 8.6%) (-1.5 — 6.4%) (-1.0 — 4.3%) (-0.5 = 2.1%)
= 20x 2.8% 2.2% 1.7% 1.1% 0.6%
(-2.7 - 10.2%) (-2.2 - 8.1%) (-1.6 — 6.1%) (-1.1 - 4.1%) (-0.5 — 2.0%)
o5y 2.4% 1.9% 1.4% 0.9% 0.5%
(-2.6 — 9.8%) (-2.1 - 7.8%) (-1.6 — 5.9%) (-1.1 — 3.9%) (-0.5 — 2.0%)
30% 2.1% 1.7% 1.3% 0.8% 0.4%
(-2.4 — 9.4%) (-2.0 - 7.6%) (-1.5 - 5.7%) (-1.0 — 3.8%) (-0.5 — 1.9%)

Table 11 - Financial result (‘insurer of the old’ ) for theadel with small insurers (1,500 enrolees), 95% ictarfce interval in brackets

For the ‘insurer of the middle-aged’ the settingamerage turns into net contribution,
although for all cells the 95% confidence intersavers both positive and negative values
(Table 12.

% The percentages are lower because the denomiaatage costs of old insured) is higher.



4 QOutlier Risk Sharing in Competitive Health Insumnr®itfall of Simple Formula 64

Financial result Insurers’ financial accountability above a threshotl
(‘insurer of the middle-aged’) 0% 20% 40% 60% 80%
5x -4.0% -3.2% -2.4% -1.6% -0.8%
(-11.1-2.1%) (-8.9-1.7%) (-6.7 — 1.3%) (-4.4-0.8%) (-2.2-0.4%)
10x -2.5% -2.0% -1.5% -1.0% -0.5%
(-9.6 — 3.3%) (-7.7 — 2.6%) (-5.7 — 2.0%) (-3.8 -1.3%) (-1.9-0.7%)
-1.8% -1.4% -1.1% -0.7% -0.4%
E 1ox (-8.9 — 3.5%) (-7.1 - 2.8%) (-5.3-2.1%) (-3.5-1.4%) (-1.8 - 0.7%)
é 20x -1.5% -1.2% -0.9% -0.6% -0.3%
F (-8.4 —3.3%) (-6.8 —2.7%) (-5.1 — 2.0%) (-3.4-1.3%) (-1.7-0.7%)
-1.4% -1.1% -0.8% -0.5% -0.3%
25 (-8.2 — 3.0%) (-6.5 —2.4%) (-4.9 — 1.8%) (-3.3-1.2%) (-1.6 — 0.6%)
-1.2% -1.0% -0.7% -0.5% -0.2%
30x (-7.9 — 2.8%) (-6.3 —2.2%) (-4.7-1.7%) (-3.2-1.1%) (-1.6 — 0.6%)

Table 12 — Financial result (‘insurer of the middle-aged’grfthe model with small insurers (1,500 enrole@5p6 confidence interval in
brackets

Also the results for the other mod@&lple 13 illustrates that outlier risk sharing can
significantly distort allocation of financial resmes. The proportion of risk shared costs ranges
from 1.0 to 18.9%. The tighter 95% confidence w&s stem from the higher number of

enrolees of each insurer and hence higher riskslifi@tion.

Insurers’ financial accountability above a threshod
Risk-shared costs

0% 20% 40% 60% 80%

5 18.9% 15.1% 11.4% 7.6% 3.8%
(17.7 - 20.2%)| (14.1 —16.2%)| (10.6 —12.1%)| (7.1-8.1%) | (3.5—4.0%)

1ox 11.7% 9.4% 7.0% 4.7% 2.3%
(10.4 -13.1%)| (8.3-10.5%)| (6.2—7.9%) | (4.1-52%) | (2.1-2.6%)

k=] 8.5% 6.8% 5.1% 3.4% 1.7%
% 1ox (7.1-9.9%) | (5.7-8.0%) | (4.3-6.0%) | (2.8—4.0%) | (1.4-2.0%)

= 20x 6.7% 5.4% 4.0% 2.7% 1.3%
(5.3-8.2%) | (4.3-6.6%) | (3.2—4.9%) | (21-3.3%) | (1.1-1.6%)

5.6% 4.5% 3.4% 2.2% 1.1%
25 (43-71%) | (3.4-57%) | (2.6-4.3%) | (1.7-2.8%) | (0.9-1.4%)

4.9% 3.9% 2.9% 2.0% 1.0%
30x (35-6.3%) | (28-51%) | (2.1-3.8%) | (1.4-2.5%) | (0.7-1.3%)

Table 13- Risk shared costs for the model with big insu¢(68s000 enrolees), 95% confidence interval in bedsk

These costs are again distributed very unevenigvour of the ‘high-cost insurerT@ble 14),

though the differences are naturally not so procedras in the situation with small insurers.
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Under the current situation in the Czech Republix @reshold, 20% financial accountability

above the threshold), the distortion is 0.6% ofrage costs for the high-cost insurer.

Financial result Insurers’ financial accountability above a threshotl
(‘high-cost insurer’) 0% 20% 40% 60% 80%
- 2.2% 1.8% 1.3% 0.9% 0.4%
(1.0 — 3.4%) (0.8 = 2.7%) (0.6 — 2.0%) (0.4 - 1.3%) (0.2 - 0.7%)
Lox 1.4% 1.1% 0.9% 0.6% 0.3%
(0.2 - 2.6%) (0.2 - 2.1%) (0.1-1.6%) (0.1-1.1%) (0.0 — 0.5%)
% 15x 1.1% 0.9% 0.7% 0.4% 0.2%
§ (-0.1 — 2.3%) (-0.1 - 1.8%) (-0.1 — 1.4%) (0.0 - 0.9%) (0.0 — 0.5%)
= 20x 0.9% 0.8% 0.6% 0.4% 0.2%
(-0.2 - 2.1%) (-0.2 = 1.7%) (-0.1 — 1.3%) (-0.1 — 0.9%) (0.0 — 0.4%)
o5y 0.8% 0.7% 0.5% 0.3% 0.2%
(-0.3 = 2.0%) (-0.3 - 1.6%) (-0.2 — 1.2%) (-0.1 — 0.8%) (-0.1 - 0.4%)
30% 0.8% 0.6% 0.5% 0.3% 0.2%
(-0.4 — 1.9%) (-0.3 = 1.5%) (-0.2 - 1.1%) (-0.1 — 0.8%) (-0.1 - 0.4%)

Table 14 - Financial result (‘high-cost insurer’ ) for the rdel with big insurers (50,000 enrolees), 95% caenriick interval in brackets

The results for the ‘low-cost insureifgble 15 show the mirror picture. The average values

are negative and higher due to smaller denomirfltver average costs) for this insurer.

Financial result

Insurers’ financial accountability above a threshod

(‘low-cost insurer’) 0% 20% 40% 60% 80%
- -3.1% -2.4% -1.8% -1.2% -0.6%
(-4.8 — -1.3%) (-3.9 - -1.0%) (-2.9 — -0.8%) (-1.9 — -0.5%) (-1.0 - -0.3%)
Lox -2.0% -1.6% -1.2% -0.8% -0.4%
(-3.8 = -0.3%) (-3.0 = -0.2%) (-2.3 = -0.2%) (-1.5 - -0.1%) (-0.8 —-0.1%)
o -1.5% -1.2% -0.9% -0.6% -0.3%
% 15x (-3.3-0.1%) (-2.7 - 0.1%) (-2.0 - 0.1%) (-1.3-0.1%) (-0.7 = 0.0%)
= 20x -1.3% -1.1% -0.8% -0.5% -0.3%
(-3.0 — 0.3%) (-2.4 - 0.3%) (-1.8 — 0.2%) (-1.2 - 0.1%) (-0.6 — 0.1%)
- -1.2% -0.9% -0.7% -0.5% -0.2%
(-2.9 — 0.4%) (-2.3 - 0.3%) (-1.7 — 0.3%) (-1.2 — 0.2%) (-0.6 — 0.1%)
30x -1.1% -0.9% -0.6% -0.4% -0.2%
(-2.7 — 0.5%) (-2.2 — 0.4%) (-1.6 — 0.3%) (-1.1 — 0.2%) (-0.5 — 0.1%)

Table 15 - Financial result (‘low-cost insurer’ ) for the mebwith big insurers (50,000 enrolees), 95% confiieinterval in brackets
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4.5 Policy implications

In this section we would like to summarise optionsdpe with the problem associated with

the simple outlier risk sharing. The first optiointackling the distortion is to do nothing. If

the distortion is relatively small, overpaying higbk and underpaying low-risk individuals
might be desirable. Glazer (2000) introduces theepnof “optimal risk adjustment” in which
the sponsor’s godlis to maximise consumer welfare rather than justréak even. Under
imperfect signals and conventional risk adjustntleatinsurers might try to distract some of true
high-risks for instance by offering lower qualitylafhly specialised health care services
consumed predominantly by this group. Overpayindgigk signals, however, could encourage
competition for these high-risks thus decreasingivation for risk selection and increasing
consumer welfare.

Secondly, the sponsor can decide to adjust theadgkstment formula for the distortive
impact of risk sharing. This option is feasible&splly in the case when there are relatively few
insurers with small number of enrolees so that tleetel Carlo computation can be accomplished
without excess burden of data. However, in such gedtnd assuming high volatility of health
care costs for which the insurers are held respmsffects of such adjustment should be
carefully analysed before application. Small inssig@e the most prone to risk selection and
adjusting for the simple outlier risk sharing drsitan might exacerbate the problem.

Thirdly, risk sharing might be designed at the lefesach risk factor or group of risk factors
with relatively homogenous expected costs. Diffetbragshold for each group as suggested by
van Barneveld (2001) removes the distortion ofdingple outlier risk sharing and might be
preferable if there are many individuals in eaclthefrisk sharing groups. Moreover, it is easier
for implementation as there is no need to simulaecosts using Monte Carlo.

We would like to conclude this section with an argatibat although the sponsor can
eventually choose any of the options suggestésl alivays recommended to analyse the extent

of the distortion when the simple outlier risk isxs@ered.

% The sponsor is the organiser of health insuranck as governments in Europe or employers in ti%e plivate health insurance.
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4.6 Conclusion

In this study we pointed to the pitfall of the oetlrisk sharing which might distort a risk
adjustment system. Provided that there is onlytbreshold for all enrolees in the system and
the system is financed internally, high risks ieslion average receive more than they contribute
to the system. The distortion is higher for lowee#hold and lower financial accountability of
the insurers. On the sample of real health carewlatshowed the quantitative significance of
this distortion measured as a financial resultrofrsurer under two model situations. We
suggested three different option of coping with thssie, neglecting the effect in line with

the optimal risk adjustment notion, adjusting tis& adjustment formula or using a different

threshold for each risk group.
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