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Abstract in English

As of 2006, the Dutch healthcare system will belsymegulated competition. An important
part of regulated competition is a system of ridjuatment. This paper presents an empirical
analysis of the effects of risk adjustment in thedh social health insurance system covering
the years 1991-2001. By comparing insurers’ hezdtle expenditures with their risk adjusted
premiums, our analysis estimates the impact ofadjlastment over a number of years. Results
indicate that the risk-adjustment system has imgadaubstantially. Whereas in the beginning
of the nineties prospective risk adjustment coulolan about 20% of the variation in health
care expenditure differentials between insureis,figure rose to 55% in 2001. The
explanation of the same variation after retrospegiiayments did not show a clear upward or
downward trend, and has varied since 1995 aroufrel e remaining variation in insurers’
health care expenditure differentials are deterchmere by structural than random factors.
One such factor may be related to the low ex-arggeptions of the government’s total health
care expenditures, which favour insurers with auyteon of relatively good health risks.
Results show that new entrants in the Dutch hédtlvance market had significantly lower
health care expenditures. Furthermore, economissai¢ do not seem to have played a role
during the sample period: the expenditures of lamgarers were not significantly lower than
those of the smaller insurers.

Key words: risk adjustment, health care expenditure, health careinsurers

Abstract in Dutch

Deze studie onderzoekt in hoeverre verschilleretuggzondheidszorguitgaven van
ziekenfondsen worden verklaard door risicoverevggi@durende 1991-2001. We vinden dat
het systeem van risicoverevening sterk is verbeteod prospectieve verevening in het begin
van de jaren negentig ongeveer 20% van de vanatle gezondheidszorguitgaven tussen
ziekenfondsen verklaren, in 2001 liep dit perceatag tot ongeveer 55%. De verklaring van
dezelfde variatie na retrospectieve vereveningflilae 995 ongeveer gelijk en schommelde
rond de 85%. De studie laat zien dat de overgehlgagatie in de uitgaven voor een groter
gedeelte nog bepaald worden door structurele déeketirige factoren. Een structurele factor,
die hier mogelijk een rol speelt, is de lage prigeean het macrobudget waardoor verzekeraars
met een relatief gezondere populatie bevoordeetdavo De studie laat verder zien dat nieuwe
toetredende ziekenfondsen gedurende 1991-200%is#griilagere uitgaven hadden. We vinden
geen aanwijzingen dat schaalgrootte een belangojkeeeft gespeeld: grote ziekenfondsen
hadden geen significant lagere uitgaven dan kleeleenfondsen.

Seekwoorden: risicoverevening, gezondhel dszorguitgaven, ziekenfondsen

Een uitgebreide Nederlandse samenvatting is bdsaikvia www.cpb.nl.
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Summary

The Dutch government has decided that the newtheafe system in 2006 will be one of
regulated competition. Some of the key elementgangoulsory health insurance for the entire
population, one basic benefit package, open enrdlmgual nominal premiums for insured
persons affiliated with the same health care insamel competing health care insurers and
health care providers. One important element aifileggd competition is a system of risk
adjustment. Risk adjustment refers to the pradfqeaying insurers prospectively a subsidy per
person that is related to the expected healthegyenditures of that individual. The system of
risk adjustment levels health care expenditureethifitials between insurers that are due to
differences in their population mix. This is impamt, since insurers are obliged to accept all
enrolees for the same flat rate premium. In theats of risk adjustment, insurers with a less
healthy population will have a competitive disadeae, as they must charge higher nominal,
community-rated, premiums. A second advantagesifadjustment is that it increases
efficiency by reducing risk-selection incentivelsafter risk adjustment the expected health
expenditures of persons are similar, then insurave no incentives to attract favourable
enrolees.

Ideally, the risk-adjustment system includes d#vant factors for which society desires
solidarity (such as age, gender and health stdtieansured population), and excludes all
factors that insurers are expected to influenceeunebulated competition (such as efficiency
efforts). In the ideal case, the incentives foicgdhcy are optimal, and the incentives for risk
selection are minimal.

Yearly payments to insurers consist of two partsh& beginning of the year insurers
receive prospective risk-adjusted payments; aetiteof the year, after realisation of health
care expenditures, they receive retrospective patsnBy comparing insurers’ health care
expenditures with their prospective (and retroperpayments, we estimate the impact of
risk adjustment over a number of years. Resulteatd that the risk-adjustment system has
improved substantially. Whereas in the beginninthefnineties prospective risk adjustment
could explain about 20% of the variation in healtihe expenditure differentials between
insurers, this figure rose to 55% in 2001. The anption of the same variation after
retrospective payments did not show a clear upwadbwnward trend, and has varied since
1995 around 85%. The latter result suggests tleaittrease in insurers’ financial risk
coincided with improvement of the risk-adjustmeygtem.

The remaining expenditure variation between insucan be substantial. Consider for a
moment only expenditure differentials after riskeestied prospective payments. During 1997-
2001, the average insurer spent about 244 eurasapén per year (2001 prices) more than the
lowest expenditure insurer (or 19% of 1300 euttes,mhean per capita health care expenditures
of the total population). Omitting the five lowesstpenditure insurers, this figure declines



drastically to about 61 euros per capita. The sammebers, of course, decline after the
retrospective payments. Then we find 69 euros masectively, 20 euros.

Are the remaining expenditure differentials betweeurers structural or random? The
latter case presents no problem, since lucky outsdiar an insurer in some years will be
compensated by unlucky outcomes in others. Ouirfgedsuggest, however, that differences
between insurers are more structural than randdiichwmplies that some insurers have
structurally lower health care expenditures.

One structural factor may be related to the prattioplementation of risk adjustment: the
prediction of the so-called ‘macro budget'. In thetherlands this macro budget is determined
by the government and is used as an ex-ante piajesf total expected health care expenditure
for the coming year. We show theoretically thahi§ projection turns out to be too low ex-
post, then it favours insurers with a populatiomedatively good health risks. During the
sample period the ex-ante projection turned obietstructurally too low. For example, in 2001
a 1.4% prediction error of the macro budget reduhedifferences of mean per capita
prospective payments between insurers ranging .8 euros to 3.2 euros per capita. A
simple solution for this problem would be to recddde the prospective risk-adjusted subsidies
retrospectively, and then correct for these diffiess.

We also explored the possibility that efficigmie purchasing medical care may have played
a role by testing whether economies of scale apaitant in our sample period. Estimations of
panel data models showed that new small entrantiseoimsurance market have on average
(much) lower health care expenditures. Precisely thiy have lower expenditures remains
unclear, although the fact that new entrants sif%@4 were almost all private health insurers
may have played a role. After omitting the entrdras the panel, we found no evidence that
economies of scale played a role during 1991-2001.



Introduction

The process of restructuring the health care séeteibeen fraught with struggle. Policymakers
face difficult trade-offs between solidarity, qugliefficiency and macro expenditure
containment. As in many countries, also in the Hd#mds policymakers are pursuing a route to
introduce more incentives for efficiency withoutrimng, insofar as possible, other aspects of
health care. Although some of the reforms haveoyé&ke place, the decision has been taken
that the new health care system will be one ofledgd competition. Some of the key elements
are compulsory health insurance for the entire fagjon, one basic benefit package, open
enrolment, equal nominal premiums for insured pessdfiliated with the same health care
insurer and competing health care insurers andheate providers (VWS, 2002).

One important element of regulated competitionsgstem of risk adjustment. Risk
adjustment refers to the practice of paying ingipgospectively a subsidy per person that is
related to the expected health care expenditurdsabfndividual. The system of risk
adjustment levels the health care expenditurergiffigals between insurers that arise from
differences in their population mix. This is impet, since insurers must accept all enrolees for
the same flat-rate premium. Without risk adjustmersurers with a less healthy population
will face a competitive disadvantage, as they laweharge higher nominal, community-rated,
premiums. A second advantage of risk adjustmethiaisit increases efficiency by reducing
risk-selection incentives. If after risk adjustmém expected health care expenditures of
persons are similar, then insurers have no incesitiv attract favourable enrolees.

Ideally, the risk-adjustment system includes d#vant factors for which the society desires
solidarity (such as the age, gender and healthsstdtthe insured population), and excludes all
factors that insurers are expected to influenceurebulated competition (such as efficiency
efforts). In the ideal case the incentives foradfncy are optimal, and the incentives for risk
selection are minimal. The aim is thus not to misarexpenditure differentials between
insurers in general, but to minimise only thoseesxtiture differentials between insurers that
can be explained by risk factors for which socigires solidarity (Van de Ven and Ellis,
2001).

Although risk adjustment is present in many coestrihe effectiveness of existing risk-
adjustment models remains uncertain. In a hypathletixperiment, Shen and Ellis (2001) show
that insurers could make significant profits, eaer risk adjustment, if they could dump their
unprofitable enrolees. Van de Vetal. (2004) show that in the Dutch social health cgstesn
the average predicted losses in yigfar the ten percent of patients with the highest
expenditures in yedrl is still higher than 1000 euros, even when ateréing sophisticated risk
adjustment models. Van de Veral. (2002) studied risk adjustment in five countriegl@Bum,
Germany, Israel, the Netherlands and Switzerlaad},concluded that as of 2001, it is still
imperfect. The authors found that sickness funde ffimancial incentives for risk selection that
may threaten solidarity, efficiency, quality of eand consumer satisfaction. Given the



impossibility of perfect risk adjustment, the intigas for risk selection will persist to a certain
extent.

While in many countries incentives for risk selentimay be (partly) neutralized by risk
adjustment there are also hurdles placed in thegfdhsurers attempting to apply risk
selection. For example, institutional arrangemsnth as open enrolment may make it difficult
for insurers to refuse unprofitable enrolees. Akoutation mechanisms may play a role; an
insurer may be put in the pillory if creaming, skimg or dumping of enrolees becomes
publicly known. A recent study of the Dutch sodiahlth insurance market concludes that no
significant risk-selection activities by insurei@vie ever taken place (CPB, 2003). Currently,
public insurers in the Netherlands may also seeesa for selection activities, as they are
already at the maximum permitted level of theigfinial reserves, or they may have easier
instruments at their disposal to create profithsas raising the out-of-pocket premiums. The
latter argument may stem from the fact that Dutmisamers show a low sensitivity to
differences in out-of-pocket premiums (Schut andditek, 2002). As in most countries, also in
the Netherlands we observe low consumer mobilityictv suggests that expenditure
differentials between insurers will be for the mpatt determined by the majority of enrolees
who stay put and do not switch from insurer.

This paper studies the magnitude of these healtheogpenditure differentials between
insurers, and how these differentials are influenmgrisk adjustment. Even if risk-selection
activities are relatively unimportant, for insuréris vital that risk-adjusted payments are
adequate. Even the most efficient insurers mayaatble to bring their out-of-pocket
premiums down to the same level as their compstigonid may thus fail to survive in the long
run, if they are seriously harmed by imperfect asustment.

The subject is highly relevant in practice, sintcenany countries insurers (or hospitals)
complain to the government if they believe thatrthisk-adjusted payments are incorrect or are
too low in comparison with individual risk profiles the entire market. In the Netherlands,
insurers report complaints to the government, whias established an independent research
group to study complaints and to improve the ridjsstment system. Another example comes
from Australia. The Alfred Hospital performed a bemark study of ten hospitals to show the
payment gap, due to imperfect risk adjustment, betwthe Alfred Hospital and other hospitals.
This resulted in more equitable provision of gréefotscertain diseases across the entire hospital
industry (Antioch and Walsh, 2000).

Yearly payments to insurers consist of two partsh& beginning of the year insurers
receive prospective risk-adjusted payments; aetiteof the year, after realisation of health
care expenditures, they receive retrospective patsnBy comparing insurers’ health care
expenditures with their prospective (and retroggerpayments, we estimate the impact of risk
adjustment over a number of years. Results inditatieprospective risk-adjusted payments
have improved substantially. The main reason farithprovement is the inclusion of new risk
adjusters which has leaded to better predictionissafrers’ expected health care expenditures.
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This development may reduce the negative sidetsftdaegulated competition, such as risk
selection, and enable the government to increasdugtly sickness funds’ efficiency
incentives. The paper explores how large the reimgidifferences between insurers' health
care expenditures are after risk adjustment andhgh¢hey are determined randomly or by
structural factors. The conclusion is that struatémctors still play a dominant role. The
possible source for the remaining structural factoay be related to a myriad of differences
between insurers, such as imperfect risk adjustimeetficiency differences. One structural
factor, in particular, may be related to the lowagte projections of total health care spending
of the government, which favour insurers with aydapion of relatively good health risks.
Although difficult to determine, other possibleustiural factors are also considered.

This paper contributes to the literature by analyshe quantitative consequences of
(imperfect) risk adjustment at the insurer levalr @ata includesll insurers on the Dutch
social health care market. In the literature weld oot find any similar type of study that
considers alsall competing insurers on a health care market. Agyyitlata at the insurer level
may be difficult in practice, may be inaccessiblemay be kept in private hands. We obtained
the data (not publicly available) from the govermtiastitution responsible for the risk-
adjustment system in the Netherlands.

The paper is organised as follows. Section 2 dessithe Dutch social health insurance
system, the risk-adjustment system and the dataedsure for risk-adjustment performance is
defined and computed in section 3. Section 4 shbaitsthe low ex-ante predictions of total
health care expenditures of the government mayuiavsurers with a relatively healthy
population. After a comparison of health care ex{iteine patterns of individual insurers in
section 5, section 6 concludes.
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2.1

Risk adjustment in the Netherlands

Before turning to the empirical results of the stude first explain some institutional
characteristics of the Dutch social health insueasystem, with a particular focus on the
system of risk adjustmentFinally, the last subsection describes the data.

The Dutch social health insurance system

Figure 2.1 illustrates the public scheme for heedtlurance as administered by social health
care insurers (sickness funds) in the Netherlahikis. public scheme regulates insurance for
those with labour income below a certain thresifaltbut 31,000 euros in 2002). Insurance is
obligatory for those who are eligible, and covdrewd two-thirds of the Dutch population

(about 10 million people). The scheme covers healtk expenditure on basic cure services
including hospital care, care delivered by genprattitioners and pharmaceuticals. Depending
on the year, it is administered by 24-30 indepetdigkness funds. Enrolees may change

yearly from insurer, and acceptance is obligat&ryolees face equal basic benefit packages, as
designed by the government, and two types of prerstia basic and a community-rated

premium.

Figure 2.1 The health insurance system as administe  red by Dutch sickness funds

Solidarity contributions
« basic premiums

Reimbursements of health-insurers

 risk adjusted prospective payments
¢ retrospective payments

Sickness funds

« different health care
expenditures

Enrolees

« different riskprofiles
« different incomes

Regulated competition
* community-rated premiums

! It is almost inevitable that this section contains some overlap with previous papers about Dutch social health insurance,
such as Lamers et al. (2003) and Schut and Hassink (2003).
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2.2

The basic premium is uniform across sickness famdkis a function of the income of the
insured person. This contributes to income soligdrin figure 2.1 these payments reflect the
solidarity contributions of the consumer to the @ugovernment. The government collects
these contributions and reimburses them acrosaesskfunds. Two types of payments by the
government can be distinguished: risk-adjustedg@oisve payments and retrospective
payments. These will be explained in greater datatie next section.

Thus far we have explained the upper part of figuie basic premiums of the consumer
flow through the government to the health insufére main point is that the government
regulates these flows. The government is thustalilgroduce a variety of solidarity issues into
the insurance system, such as risk and incomessitjicacross enrolees and expenditure
solidarity between insurers.

However, in order to stimulate insurers to impletrmanre efficient activities, the Dutch
government introduced elements of regulated cortipetiThis is visible in the lower part of
figure 2.1. Health insurers are also allowed teea flat rate (community-rated) premium.

These nominal premiums are set by individual siskrfands. However, sickness funds are
not allowed to differentiate across different risitegories. All enrolees contracted by the same
insurer, except children under eighteen, pay idahtiominal premiums. Since 1996, nominal
premiums are allowed to differ across insurersctvignables insurers to compete on price.
This element of regulated competition is expectemt¢rease the efficiency efforts of insurers.
Less efficient insurers will arguably have highependitures and will therefore have to set

higher community-rated premiums than more efficiaatrrers.

Prospective risk adjustment

For the Dutch government, the process of prospecisk adjustment contains three crucial
steps:

Determining a payment formula to predict individuaks.
Predicting total expected expenditure for the ryesdr (the so-called ‘macro budget’).

Determining risk-adjusted subsidies for insurersbmbining (1) and (2).

The payment formula to predict individual risks sise-called risk adjusters. Table 2.1 presents
an overview of risk adjusters used over the yeRisk adjustment started in 1991with

‘historical expenditures’ or prior yearly expendés of sickness funds as the only risk

adjuster’ In 1992, the normative risk adjusters ‘age’ anehder’ were only used for 20% of

2 This element is not central in a scheme of regulated competition, however. Indeed, income solidarity can also be achieved
in other ways, including through the tax system.

® The prior yearly expenditures were determined at the insurer level. The disadvantages of this risk adjuster are well known
(see Van de Ven and Ellis, 2002).
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Table 2.1

Year

1991
1992
1993-1994
1995-1998
1999
2000-2001

Risk adjusters in the Dutch prospective r  isk-adjustment system
Risk adjusters

historical expenditure

historical expenditures, age, gender

age, gender

age, gender, region, disability status

age, gender, region, employment or social security status

age, gender, region, employment or social security status, historical expenditures

the budget and 80% was still explained by ‘his@rgxpenditures’. The first two years were
seen as probationary years, and after 1992 oninatore risk adjusters were, as much as
possible, taken into consideration. From 1993-188#orical expenditures’ were abandoned,
leaving ‘age’ and ‘gender’ as the only risk adjustesed. Further refinements took place
gradually. First of all, expenditures were splitinfp different categories. For example, in 1998
four types of different budgets could be distinped: variable and fixed hospital outlays,
inpatient medical specialist care and other medigpense$ For each of these budgets the
same risk adjusters were used, but with differegighits. The number of risk adjusters
increased as well. During 1995-2001, besides ‘agd’‘gender’, three additional risk adjusters
were introduced. The regional risk adjuster wagtas the degree of urbanisation of a region.
The risk factor explaining the disability statusagberson was updated in 1999 when also the
employment and social security status of persoms wensidered. Since 2000, ‘historical
expenditures’ was introduced as the risk adjustetife budget ‘other medical expenses’. 30%
of this budget (on the insurer level) is determibgdhe average expenditures of medical
outlays of the three previous years. However, 3be historical expenditures risk adjuster
was abolished, since it hampered the incentiveeffariency and seemed to add little to the
explanatory power of the system.

Although not included in our sample, further refirents have already taken place. In 2002,
the inclusion of pharmacy expenditure groups imptbthe predictions for especially the
chronically ill, and in 2004, diagnosis expenditgreups (DCG) were added to the risk-
adjustment model (Lameesal., 1999, Van de Vest al. 2004)°

Risk-adjusters, with corresponding weights, cars thelp to explain health care
expenditures in the past. Determination of the-aigjusted subsidies for the coming year,
however, requires additional information. Thereftive Dutch government decides each year
the total amount of money for financing the inssravhich is related to the basic benefit
package (or also called acceptable expendituresyaa de Ven and Ellis, 2000). This so-
called ‘macro budget’ will be equal to the sumlad tndividual budgets of the social insurers.
In order to obtain the adequate payment distriloubietween insurers, the weights of the risk

* More information can be found in the Appendix.
® Following US policy, which introduced DCG's on 1 January 2000 in the monthly payments from medicare to HMOs (see
e.g. Pope et al. 2000)
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2.3

adjusters are scaled so that the ex-ante macraebaggctly equals the sum of the prospective
budgets of insurers.

Retrospective payment schemes

If prospective risk adjustment were the only forfmisk adjustment, then sickness funds would
be fully financially responsible for their healthre expenditures. As perfect risk adjustment is
still a long way off, governments have introducettaspective payment schemes to reduce
selection. These payment schemes imply that siskivesls are retrospectively reimbursed for
some of their expenditures. Various retrospectaynment schemes were introduced in the
Netherlands during 1991-2001:

Retrospective equalisation. The idea of retrospective equalisation is thatesickness fund
expenditures are transferred to a pool. The momélyi$ pool is shared retrospectively, to a
certain percentage, by insurers. Losses of sonumedarswill thus be compensated by gains of
others. Retrospective equalisation is budget-nkfatrahe government, and therefore involves
no extra subsidies.

High-risk equalisation. This is special form of retrospective equalisatidigh-risk equalisation
implies that individual expenditures (above a daertAreshold) will be transferred to a pool.
The money in this pool will again be shared, teedain percentage, across insurers.
Retrospective compensation. Each sickness fund receives from or pays to tiveigiment a
fixed percentage of some of their losses or praRetrospective compensation is a form of risk
sharing that leads to additional losses or préditthe government.

Once actual expenditures become known, the governapplies the retrospective payment
schemes in the same order as explained above. détaé regarding the three retrospective
payment schemes can be found in the Appendix .

If differences in expenditures between insurergelaed to differences in the risk pool,
which are not captured by the risk-adjustment sehamnto unlucky outcomes, then
retrospective payment schemes may sound sensitié.all, one can argue that an insurer
should not be punished for imperfect risk adjustneerbad luck. On the other hand,
retrospective payments seem less sensible if diffa¥s in expenditures are due to differences
in efficiency, since insurers should not be peralifor their efficient behaviour. In terms of
incentives, a greater role for retrospective corspgan means stronger disincentives for both
efficiency and risk-selection strategies. This msatie trade-off between efficiency and risk
selection (Newhouse, 1996).

¢ See Lamers et al. (2003) for more information on this subject.
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Figure 2.2  Sickness funds’ overall financial ri sk (in %) in the period 1991-2001
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Overall financial risk (%)

Source: Van de Ven et al. (2004).

The more expenditures are retrospectively reimlglgee less risk borne by insurers. By
combining the three different types of retrospectiayment schemes, one can calculate the
percentage of overall financial risk borne by imsarin a regulated competition environment
during the period examined. An example: in 19936 the expenditures were
retrospectively equalised, which reduced the ol/érencial risk of sickness funds to 25%.
However, 90% of these expenditures were retrospegtcompensated, which reduced overall
financial risk to 2.5%. Overall financial risk e 38% in 2001 (see Figure 2.2).

Although falling outside of our sample, overalldircial risk in 2004 has already increased
to 52%/

2.4 Description of the data

Risk adjustment for Dutch social health insurenm@ndatory, and the CVZ (‘College voor
Zorgverzekeringen’) is responsible for the impletaéon of risk adjustment. CVZ provided us
with data on all insurers for 1991-2001; this datdudes for each insurer the following:
prospective and retrospective payments, actualreifppges and number of enrolees.

Some characteristics of the social insurance manapresented in table 2.2. We observe
that the number of insurance companies fluctuatiidough a declining trend seems to have
started in the new Millennium. After an initial m@se, the number of small insurance

" Many researchers claim a link between this result and the increase in the variation of out-of-pocket premiums (see e.g.
Douven and Westerhout (2001), Lamers et al. (2003) and Schut and Hassink (2002)).
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companies seemed to decrease as well. Almostsaiféns leaving during the sample period

merged with other insurers, while new insurers emgethe market started always with a

Table 2.2 Some characteristics of the Dut  ch social health insurance market

Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Population size (millions) 9.2 9.3 9.4 9.6 9.7 9.8 9.9 9.9 9.9 103 103
Total number of insurers 30 25 25 25 26 27 29 29 29 26 24
Number of insurers leaving n.a. 6 2 0 1 0 0 0 3 2
Number of insurers entering n.a. 1 2 0 2 1 2 0 0 0
Insurers with population < 10,000 0 1 2 1 3 3 5 6 2 1
Insurers with population < 50,000 0 1 3 3 4 5 7 8 8 6 5
Insurers with population < 100,000 2 2 3 4 5 6 8 10 10 7 6
Insurers with population > 500,000 4 5 7 7 7 7 7 8 8 9 9
Insurers with population > 800,000 0 1 1 1 2 2 2 3 3 4 4

HHI 414 539 572 566 625 622 622 663 663 707 711
relatively small population. The data show alsdeaictrend of insurance companies becoming
larger. This is confirmed in the last row by thexcentration measure HHI (Herfindahl-
Hirschmann index), which shows an upward trénd.

To obtain comparable yearly expenditure indicataes expressed all expenditures in 2001
prices, where inflation of prices is assumed téfelinflation of average actual health
expenditures per capita. Per capita health carerahifures in 2001 were 1297 euros. Table 2.3
shows our measure for price inflation.

Table 2.3 Our measure for price inflation

Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Price (2001=1) 062 053 055 057 055 074 079 084 087 091 1.00

Note that we do not observe a continually incregasiend in per capita expenditures over the
years. For example, per capita expenditure wasrlowg992-1995 than in 1991. A number of
reasons can be cited, the most important of wis¢he variableness over time of the basic
benefit package. A broader basic benefit packageeover, is more expensive than a smaller
one. For example, a part of pharmaceutical experatif audiology, revalidation, and genetic
research went out of the basic benefit packag&khass fund insurance in 1992 and was
transferred into the so-called AWBZ or Exceptiokigdical Expenses Act. These allowances
were transferred back again, however, in 1996. Q#®sons may be regulatory changes, such
as changes in tariffs by the National Health Tar#fithority.

® The HHI is equal to the sum of the squared market shares of the sickness funds.
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Performance of risk adjustment at the insurer lev el

The larger the differences are in the populatior or health care profiles) between insurers,
the greater the need for risk adjustment at therérdevel. Differences in insurers’ health care
profiles can be obtained through a comparisonisif-adjusted prospective budgets. We first
define the following statistics for insuriein yeart:

B;; : risk-adjusted prospective budgé, :total yearly budget or ‘macro budgeB( = >.B;; ).
N;; : population of insurei, N, :total population N, = 2~ N;;)

Subsequently, we define the following per capitaaldesh;; = B;; / Nj; andb; = B; / N;. An
empirical measure for the health care profitep) of the population of insurércan now be
obtained byhcp;; = by /b, An hcp;; equal to one would now imply that the population of
insureri in yeart has a health care profile that is equal to the average healthrafileeqf the
total population. Table 3.1 shows the minimum and mamirfar hcp;; for the sample years.
Health care profiles among insurers differ. The largest diftereeemed to occur in 1994,
when the ex-ante health care expenditures of one insurer wenatestias 1.75 times higher
than the average health care profile. Small insurers will gepepdiibit higher levels of
variation in health care profiles than larger insurers. Indéae consider only those insurers
with a population greater than 50,000, then the differeneegeetthe minimum and maximum
health care profiles declines substantially.

Table 3.1
Year

MAX hcp
MIN hcpj

MAX* hcpj
MIN* hcp;e

Insurers health care profiles ( thit)
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

1.25 1.25 1.05 1.75 1.69 1.29 1.49 1.27 1.47 1.18 1.14
0.89 0.88 0.74 0.89 0.85 0.86 0.69 0.69 0.66 0.66 0.69
1.25 1,25 1.05 1.09 1.69 1.29 1.45 1.21 117 1.18 1.14
0.89 0.88 0.96 0.94 0.92 0.95 0.93 0.94 0.95 0.93 0.94

*Omitting insurers with population < 50,000.

3.1

Prospective risk-adjustment performance

The literature offers two common indicators for measuriegeffect of risk adjustment on the
insurer level. The first is a quadratic function of ex-antecpeita subsidies, or predicted
expenditures by the regulator, minus per capita actual expenditliissand Ash (1995) and
Rosenkranz and Luft (1997)). The second indicator is a mesafudd function of the two
variables (Ettneet al., 1998). Rosenkranz and Luft (1997) explain the inapjatgress of the
first indicator: *...a few data points with large deviatidoetween actual and predicted values
can overwhelm the resulting composite measure’. Similardy, Barneveld (2000) asserts that
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this indicator gives too much weight to outliers, arat this by no means clear that insurers
weight outliers in this way Given these considerations, the second indicator is our clwice f
this study. We now introduce definitions for the mean altegksult MAR) and risk-

adjustment performanc&®4P) as follows:

_ MAR
MART,

Kt Kt
MAR =& ~by |, MART, =—>|e -b|, RAR =1
K K
tio t =

where
E;j; : actual health care expenditurek; : number of insurance companies,

g; : actual mean per capita health care expenditiresrers €; = Ej; / Nj; ).

The value oRAP shows similarities with aR?- measure in whicMART is a measure for total
variation in the data (without risk adjustment) &R is the variation left after risk

adjustment?® Thus,RAP measures the extent to which risk adjustment esitiee variation,
compared to a situation without risk adjustment #ilacates to each enrolee the same subsidy.
Before turning to the outcomes, however, we musifglwhy the predicted ex-ante risk-
adjusted budgety; , and actual expenditure,; , may deviate. We consider the following

possibilities:

Unexpected events. Even perfect risk adjustmematagoredict luck or unexpected events. In
general, one could say that the occurrence of wewgd events will complicate the prediction
of individual health care expenditures and willulegn a highe™MAR andMART, but not
necessarily a lowdRAP statistic.

Imperfect risk adjustment. Imperfect risk adjusttn@ay lead to prediction errors of individual
health expenditures, which may result in a hig&R and (crucial for our analysis) a lower
RAP statistic. Note that as in (1) this is not necgbsthe case, since prediction errors of the
risk-adjustment system at the individual level cancel out at the insurer level. For example, it
depends also on how these prediction errors angbdied between insurers.

Management differences between insurers. All elggglegual, if one insurer is more efficient,
or produces lower quality care than another, thghdrMAR andMART statistics generally
result. Management differences between insurere meabably small during the sample period,

but empirical evidence on this issue is scatce.

° An interesting technical point here is that the weights in the risk-adjustment formulas are determined by least squares
types of estimation methods. If we are more interested in absolute differences than quadratic differences, then it may also
be more appropriate to determine the weights with absolute differences types of estimation methods.

1 Note that we do not argue here that a RAP of 1 is optimal. The advantage of the RAP statistic is that it becomes possible
to compare the performance of risk adjustment at the insurer level over a number of years.

™ schut and Hassink (2003) argue: ‘Sickness funds ..... are only starting to employ managed care activities, it is unlikely
that price variation can be explained by differences in quality or efficiency in purchasing or organising medical care’, The
authors claim, furthermore, that nominal premiums are affected by unobserved fund heterogeneity, which may be caused by
differences in administrative efficiency and differences between the price of health care suppliers in the region.
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4. Mobility issues. Over time, expenditure differergiletween insurers may be influenced by
switchers (for example due to (adverse) selectibsyyitchers are cheaper than non-switchers
within the same risk category. In general, the nitage of this effect is probably low, since the
population of insurers did not change substantialgr time, and studies report no significant
selection activities by insurers (CPB, 20&3Another possibility to consider is that non-
mobility leads to adverse retention, which is #edency for people who stay put to magnify
expenditure differentials between insurers; thé/till do if they differ in age, and
expenditures are more linear with age (Altnetal., 1998). The presence of risk adjustment,
however, will diminish this factor.

5. Changing market and policy characteristics. Marketracteristics related to the insurance
markets, such as mergers and new entrants mayehdiR or RAP invariant. Also policy
characteristics, such as changes in the incomshble changes in the basic benefit package,
or changes in the prediction quality, etc., majuigrfice our statistics.

Table 3.2 presents the outcomes of our statigtiB.is relatively high in 1991 and 1992 (see
also section 4.1). As explained in section 2.2séh@ere probationary years: in 1991 the only
risk adjuster was historical expenditures, andd82Lhistorical expenditures covered 80%, and
age and gender 20%. The outcomes show that histespenditures performed well as a risk
adjuster. When it was dropped in 1993, and agegander were the only risk adjusters, the
RAP’s declined substantially. After 1993, howeveskradjustment improved from about 20%
in 1993 to around 55% in 2001. TMAR in table 3.2 shows that the average deviation fitoen
actual expenditures to the risk-adjusted budgets68aeuros in 2001, and reduced to 44 euros
after omitting the five smallest insurers. Thisexgpwill be studied further in section 5.

Table 3.2 Prospective risk-adjustment performance

Yeart 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
MAR (in euros) 34 65 119 98 109 63 74 72 62 97 69
MAR * (in euros) 34 65 80 78 68 32 27 43 25 38 44
RAP 0.58 0.27 0.19 0.23 0.32 0.39 0.45 0.43 0.59 0.46 0.56

*Omitting insurers with population < 50,000. Numbers are expressed in 2001 prices and are rounded off.

2 Mobility was rather low in the Netherlands. On average, market shares of sickness funds fluctuated only about 0.4%
between 1995 and 2000 (Douven and Sahin, 2003). Low mobility also suggests that expenditure differentials between
insurers are mainly determined by enrolees who stay put and do not switch from insurer.
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3.2

Lamerset al. (1999) shows that in the Dutch social health iasuoe sector not even 10% of
expenditure variation on an individual level caneliplained by risk adjustment, using the
demographic risk adjusters age and gender. Aftdnding more sophisticated risk adjusters
(such as pharmaceutical expenditure groups), ttr@eushow that the percentage increases to
about 2092 The fact that expenditure variation on the indiblevel is larger than on the
insurer level can, of course, be explained by #ot that we consider average per capita
expenditures of populations instead of individuglenditures, which, according to the law of
large numbers, leads to a lower variation.

Retrospective risk-adjustment performance

As shown in section 2.3, the government diministedrole of retrospective payment schemes
during the sample period and influenced therebyonbt expenditure differentials between
insurers, but also their incentives for efficierand risk-selection efforts. This section
calculates and discusses the following statistics:

K
1 MAR/
MAR] == la; bl |, RAR' =1- ot

SRS :
K , MARG; :_Z|bit_b|t|
tix t

Ke =

WhereMAR' represents the variation left in health care exjierelafter insurers obtained their
(prospective and) retrospective paymeBji¢where b, = Bj; / N;; ). Note that risk-adjusted
prospective payments mainly filter attuctural variation of expected health care exjares
(which are related to the risk adjusters in tablg,avhile retrospective payments may filter out
all types of variation: both structural variatidor(example, related to not only imperfect risk
adjustment but possibly also to management differenand random variation (for example,
related to unexpected event§AP'" is now similar toRAP, but measures risk-adjustment
performance after insurers obtain their prospedie retrospective payments. We included
also MARG' in our analysisMARG' measures variation of the retrospective paymeatstie
government transfers at the end of the year tintheers.

Table 3.3 shows that the remaining expenditureatiari (MAR") is rather small, but
increases slightly due to the policy to increasaiiars’ financial risk (see fifth row of table).
We conclude, however, that retrospective risk-adjesit performanceRAP" in the fourth row
of the table) did not show a clear upward or downavieend after 1995, and varied around
85%, with one outlier in 1997 of 77%.

3 Note that these percentages correspond to conventional R?.
 In general, it can also be said that the larger insurance companies become (and thus the fewer of them operating on a
market), the lesser expenditure differentials between insurers will be.
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Predictably, the sum of the variation of governnteamsfers MARG' ) and the unexplained

variation after retrospective risk adjustmeMAR") is a good proxy for the unexplained

variation after prospective paymentslAR ) .

Table 3.3
Year

MAR (euros)
MAR' (euros)
MARG' (euros)
RAP'

Financial risk

1991

34

3

31
0.96
0.00

1992

65
15
52
0.81
0.00

1993

119
13
115
0.91
0.03

1994

98
10
92
0.95
0.03

Retrospective risk-adjustment performance

1995

109
8
103
0.85
0.03

1996

63
16
57
0.85
0.15

1997

74
21
62
0.77
0.27

1998

72
33
59
0.84
0.28

1999

62
25
49
0.84
0.35

2000

97
25
80
0.86
0.36

2001

69
27
53
0.83
0.38
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4 Prediction of the macro budget
As explained in section two, even if we have agurfisk-adjustment formula, we still need an
adequate prediction of expected health care expeedifor the coming year. What happens
when this prediction turns out to be wrong?

Table 4.1 shows two indicators: absolute and p¢ifflerencesfd). We observe that the
macro budget is generally set too low. The largestliction difference occurred in 1992: the
percentage difference was 4.7%, which correspands bn-average per capita expenditure
difference of 61.2 euros.

Table 4.1 Absolute and percent difference s between actual expenditures and the macro budget
Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Differences (per capita,

33.6 61.2 57.2 42.8 -26.6 214 17.1 37.4 12 -36 17.8

euros)

% differences (pd) 26% 47% 44% 3.2% -21% 1.7% 1.3% 29% 0.1% -0.3% 1.4%
If the prediction of the macro budget does not gqatual expenditures, then two types of
problems may arise. The first is a technical probland related to the use of dRAP statistics;
the second, more fundamental, problem shows thegdiction error may generate distribution
errors between insurers. Both problems will beutised in greater detail below.

4.1 A correction of our RAP statistics

The RAP statistics that are used in the previous sectitich are based on the fact that insurers
receive fixed subsidies, fail to take into accaimatt insurers also raise nominal, community-
rated, premiums. With regard to nominal premiumsingortant observation is that a

mismatch between the projected macro budget andlagtpenditures is not necessarily a
problem. For example, if every insurer would reedior each person the correct individual
risk-adjusted subsidy minus a fixed amount of momiegn we would not see this as a problem.
Each insurer would be able to correct this misthkeugh raising their nominal premium by the
same fixed amount of money, and mutual competitionld not be disturbet?. Our RAP

statistic, however, is not invariant for this pbdsiy.

Consider the following example. Suppose that threect health care profiles between
insurers A and B would be d&p, : hcpg = 0.9:1.1. Suppose, furthermore, that the
government correctly predicts next year's expegpiedcapita health care expenditures at 1000
euros and sets the macro budget accordingly. &Igistment now implies that insurer A
receives 0.9*1000=900, and insurer B 1.1*1000=140@®s per capita. If actual expenditures

5 1t will be somewhat more complicated in practice, since subsidies to insurers have to be adjusted for the fact that children
under the age of eighteen do not have to pay out-of-pocket premiums. Furthermore, a lower macro budget implies lower
income-related basic premiums and higher nominal premiums (see section 2.1), which may have welfare consequences.
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are 900 (1100) euros, then risk adjustment is pedied ouRAP statistic would generate a
value of one. Now let's assume that the governroptt for a lower macro budget and, for
example, subsidises insurer A with 700 euros peitazand insurer B with 900 euros. Risk
adjustment would be perfect as well, since bothris can obtain their additional expenditures
by raising their nominal premiums by 200 euros. deer, if we substitute the values of 700
and 900 euros in oWMAR statistics, we would obtainRAP statistic totally different from one!
The combination of risk-adjusted payments and conitywrated premiums implies, thus, that
we need a measure AR andRAP that is invariant for possible (fixed per capitgyiations

of the macro budget from total actual expendituvés.therefore repair our statistics by adding
a fixed amount tdy;; in MAR; (to by in MART, ), such that the adjusted budgets of insurers
always add up to actual expenditures. This leadseidollowing update®

K, K,
MAR' =2 e~y +(& ~b)l,  MART == g (8 +(a -t
Kt i=1 Kt i=1
f
RAR :1_LR[f
MART,

These statistics capture the effect of communitgergpremiums and are invariant to possible
prediction errors, since the sum over the adjugerdcapita budgets always adds up to total
actual expenditures.

Table 4.2 shows the new results together wittMA& andRAP statistics from the previous
section. We observe differences, of course, ordypfediction error occurs. The neRAP |
statistics seem to be more plausible. For examptE992 theRAP T was 60%, which is not
much lower than thRAP ' in 1991. Hence, in 1991 and 1992 historical expenels seemed to
be a very good predictor of current health careeagiures. IRAP | the trend of improving
risk-adjustment performance from 1993-2001 becognes slightly more apparent.

Table 4.2 Prediction differences ( pd), MAR' , MAR | RAP and RAP'

Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
% Differences (pd) 2.6% 4.7% 4.4% 3.2% -2.1% 1.7% 1.3% 2.9% 0.1% -0.3% 1.4%
MARf (in euros) 26 32 122 92 101 63 73 68 62 96 66
MAR (in euros) 34 65 119 98 109 63 74 72 62 97 69
RAP f 0.69 0.60 0.18 0.25 0.35 0.41 0.47 0.52 0.59 0.46 0.58
RAP 0.58 0.27 0.19 0.23 0.32 0.39 0.45 0.43 0.59 0.46 0.56

' In this equation € is defined similarly as by , namely & =E, /Ny with E =Y Ej; .
' Note that 3" N; (b(i)t -(g b)) =E .
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4.2

A distribution error between insurers

A more fundamental problem of a wrong predictionhaf macro budget is the possible
distribution error between insurers. A simple exiamill illustrate the problem. Suppose again
that the correct health care profiles between grsuf and B would be ascpp : hepg =

0.9:1.1. Suppose now that the government wrongddipts next year's expected per capita
health care expenditures: shy =800 euros, whereas actual per capita expenditeresurn

out to be 1000 euros. Risk adjustment now imphies insurer A receives 0.9*800=720 euros
per capita, whereas his actual expenditures ar@¢@9=900 euros. Insurer B receives
1.1*800=880 euros, whereas his actual expendiane4100 euros. Insurer B has to pay 220
euros extra, whereas insurer A ‘only’ has to pafy @8ros. Although both insurers can raise
their nominal premium, insurer B will incur an afiloinal loss per capita of 40 euros compared
to insurer A. Note that if the government predimgt year's expenditures too high, say

by =1200 euros per capita, then it is just the oppoBitéhat case, insurer A has a smaller
profit per capita of 40 euros compared to insureinBhe sequel, we call this error the
‘distribution error between insurers of a wrongdicéion of the macro budget'.

Assume again that the government had coyrpotidicted the health care profiles but had
wrongly predicted the macro budd@in that case, insurers have received a subsidy; pier
capita, whereas they should have recei(ed/ By )bj; = (& /by ) bjy = by + (e — by )hep; per
capita. To calculate what the actual distributiooies for insurers are, we have to compare this
subsidy with the adjusted subsidies, as explainehle previous sectiofi.The yearly per capita
distribution error ¢le) now becomesie;; =[ b;; + (e, —b;)hep; ] — [bjr + (g —b¢) 1=
(hcpi; —1)(e; — by ) . Note that the variation of the distribution egrancreases with the variation
in the insurer’s health care profiles and the sizéhe prediction error.

Table 4.3 represents for each yetdre minimum, maximum and median (the average is
zero) of de; , together with the percentage prediction erpdr,of the macro budget. Table 4.3
gives an impression of the per capita differenega/ben insurers. For example, in 2001 a 1.4%
prediction error of the macro budget resulted ffedénces of per capita payments between
insurers ranging from4.8 euros to 3.2 euros, with a median of 0.4 eurable 4.3 shows also
that the distribution error between insurers insesawith the size of the prediction error of the
macro budget.

8 Of course, health care profiles may not be predicted correctly. For example, one would expect that after risk adjustment
the remaining variation in €t — ht would be orthogonal to thit . However, for 1998-2001 we still find relatively high
positive correlation coefficients of around 0.5.

9 Consider again the numerical example. Insurer A received 720 euros, but should have received (1000/800)*(0.9*800) =
900 euros. This amount should be compared with 720+200= 920 euros, where 200 euros is the per capita prediction error of
the macro budget. Hence, insurer A has received 20 euros per capita too much (and, similarly, insurer B, 20 euros too little).
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Table 4.3 Differences between insurers as aresult  of a distribution error (after prospective payments , per
capita, in 2001 prices, euros)

Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

% Differences (pd) 26% 4.7% 44% 32% -21% 17% 1.3% 29% 01% -03% 1.4%

Minimum -36 -74 -136 -69 -166 -33 -6.1 -113 -04 -08 -438
Maximum 8.6 15.3 3.9 29.7 5.6 6.1 7.7 10.6 0.6 11 3.2
Median -07 -05 08 -26 15 -05 -08 -05 -0.0 -0.1 0.4

By calculating Spearman’s correlation coefficienitslg; , we can observe whether in two
successive years the same insurers are hit bymgvmediction of the macro budg@tTable

4.4 shows relatively high (in an absolute senseetation coefficients, suggesting that often
the same insurers suffer from a wrong predictiothefmacro budget. In four cases we observe
a negative correlation coefficient, suggesting thatlucky insurers in a given year may be the
unlucky ones in the following (or preceding) yeBnese negative signs correspond exactly with
those years in which an over prediction is followeegreceded by an under prediction of the
macro budget. As is shown in table 4.3, 1995 arip Z0e the only two years in the sample that

feature an over prediction of the macro budget.

Table 4.4 Spearman's correlation coefficients of th e insurers' distribution errors
Year to year 1991/92 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 1999/00 2000/01
Correlation coefficient 0.78 0.41 054 -052 -0.80 0.91 0.87 092 -060 -0.79

Lacking precise information about the various rgpextive compensation schemes, we cannot
obtain similar outcomes for per capita expenditiifierences after retrospective paymeits.

4.3 Alternative possibilities of handling the macro budget

Here, we propose two possible solutions to hanaéeoag prediction of the macro budget. The
first solution is rather straightforward, the sedanore speculative.

One possible and rather simple solution would beatoulate the prospective risk-adjusted
subsidies again retrospectively (thus, after thesd@xpenditures become known), and then
correct for these differences. This procedure Engaiedistribution of money between insurers
and does not require additional government funéiricechnically, this correction works as
follows. Assume ex-post it turns out that the mdmwdget is incorrecte # by ). This implies

% Thjs statistic is calculated by first replacing the mean observations by their ranks. Spearman’s correlation coefficient is
obtained through computing the ordinary correlation coefficient of two rank-vectors of two successive years.

' We also computed RAPf and MARf statistics including bIt +(et _bt)thit , instead of bIt +(et _bt) , but this did not

yield a significant improvement. This result may be due to the fact that the prediction errors are relatively small and health
care profiles are close to one. Also, random errors in the data may distort the picture.

2 pdditionally, since new information is available, one could also update the weights and risk adjusters. See Newhouse et
al. (1997) for more information on this subject.
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that each insurer should receive an additional @ayrper capita ohcp;; (&, —b; )Since this
would require additional government funding, wetsatt for each enrolee a fixed amount. The
final payments for insurémow become(hcp;; —1)(g —b; ) This formula shows that if the
macro budget is set too logy > by , and if insurei has a healthier population than average,
hecpjy <1, then this insurer has to, transfer money to amrerswith a less healthy population
than average. Since the payments are neutral esftect to the government budget, this is
simply a form of retrospective equalisation. In éxample in section 4.2, it turned out that, ex-
post, insurer B incurred an additional loss petiteagf 40 euros compared to insurer A. To
correct for the wrong prediction of the macro budgs-post, insurer A, with a healthier
population, will have to pay 20 euros per capitagurer B> The problem of this solution may
be one of practicability. In practice, it takesemy (or sometimes two) before all the necessary
data become available; until that time insurerg faiccertainty about whether they have to
receive or pay money.

A second solution transfers the responsibility &dictions for health care expenditures
from the government to the insurers. This soluéatails that the governmeat-ante
determinedb; , which does not need to be related to total edggieloealth care expenditures for
the coming year, and determines the health cafégsrdicp;; . Insurers predict now total
expected expenditures, sa§. The per capita payments equp; e’ - (ef —b; foneach
insureri. Consider again the example in section 4.2. Theigonent sets the macro budget at
800 euros per capita. Assume that the insurersgbi@drrectly) expenditures at 1000 euros per
capita. Subsidies are now distributed as followsuter A receives 0.9*1000-(1000-800)=700
euros per capita, and insurer B: 1.1*1000-(100018900 per capita. By subtracting a fixed
amount per capita, insurers obtain a similar ppitadoss, which insurers can retrieve by
setting their nominal premiums 200 euros highee frfain point of this procedure is that it
levels the competitive playing field for insurefsvo interesting elements in this procedure are
as follows:

a) The government can determine its own budgepieadent of precise expenditure
developments, and is not responsible for wrong redipere predictions.

b) Incentives by insurers to game the system catirbmished by a coordinator. This argument
is explained by the fact that insurers with a mwealthy population will have an incentive to
underestimate expected expenditurgfs, since this will increase their share of the pie.
However, insurers with a less healthy populatiolhfat similar reasons have an incentive to
overestimate health care expendituegs In a competitive environment, it may not be etasy
design a non-cooperative game that would yielditdful prediction of total health care
expenditures as outcome. This requires a coordinatpractical implementation could be to
transfer the responsibility of predicting expectegenditures to an umbrella organisatiomlof
insurers. Another option would be to transfer #sponsibility to a third institution that has
access to all relevant information, and is ablgeoerate better predictions.

2 |n this example we assume that both insurers have equal population size.

29



30



5.1

Consequences for competition

Although in the previous sections we presentedaaes over sickness funds for each year, no
information was provided with regard to individinedalth care expenditure patterns of insurers.
Risk adjustment is important, from a competing ress perspective, but even more vital may
be the question of how risk adjustment affectsedéhiit competitors’ expenditure patterns. For
example, if failures of the risk-adjustment systrnthe individual level through pooling almost
cancel out at the insurer level, then risk adjustinneay be called inadequate, but at the insurer
level such an outcome does not necessarily imghpdied competition between insurers.

Individual expenditure structures of insurers

A preliminary overview of individual expendituregttures of insurers can be obtained with
the following characterisations:

loss; =& —by, dip =

[P, r _— r r _
loss;; —loss; ‘ lossi; =& —byy, djt =

ror
lossj; —lossi | .

Here, loss;; (respectivelyloss};) represents per capita health care expenditusesogfter
prospective (and retrospective) subsidies, of giskrfund at yeart. Bothd;; and d; are
distant measures for individual variation. A graphiesentation can be obtained from figure
5.1 which presents for each insurer the intertasg —d; ,loss; +d; ], wherelossj and

di represents means owenf loss;; and d;; . Similarly, figure 5.2 represents the intervals
[losi —di,loss +di . Infigure 5.1 the insurers are ranked accordinthe mearioss; ,

where insurer 1 has the lowest mean, etc. For neasiocomparability we computed the mean
only over the years 1997-2001, since for thesesyter overall financial risk of insurers
became substantial and varied only slightly overyiars (from 27% in 1997 to 38% in 2001,
see figure 2.2), and also tRAPs did not vary strongly. To obtain at least fous@tvations for
each insurer we plotted only those insurers thaewethe market in the year 2001.

Both figures yield some interesting observationgufe 5.1 clearly shows individual
differences between insurers. Some insurers (ilierlaumbers) make (on average) large
profits, and some (the higher numbers) make lo$sdiidual differences can be large; insurer
1 gains on average about 330 euros per capitagatisickness fund 24 loses on average about
80 euros per capita—a difference of 410 euros, wisi@bout 32% of 1297 euros, the mean per
capita health care expenditure of the total poprat/ariation can fluctuate strongly, although
it seems to be smaller for insurers with a highenber.

31



ion after prospective payments for 24 insurers (199  7-2001).

Per capita loss and its variat
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Figure 5.2 Per capita loss and its variati  on for 24 insurers after retrospective payments (19  97-2001)
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Figure 5.2 ranks the insurers in the same ordar figure 5.1, after final (retrospective)
expenditures have emerged. As expected, retrogpgmalyments decrease the mean and the
variation of health care expenditures. Insurerc2irges on average the most profits (about 60
euros per capita), and the largest losses aradarer 23 (about 40 euros per capita).

The ranking of the means in figure 5.1 is strorglyrelated with ranking of the means in
figure 5.2. We computed a Spearman’s (or the raakelation coefficient of 0.95. Hence,
retrospective payments seem to have only a liniitgxhct on the ranking of insurers.

An interesting statistic in a competitive envirommhis the average distance to the lowest
mean expenditure insurer over the years 1997-ZD&ldle 5.1 shows that the lowest
expenditure insurer is on average 244 euros pétadagiter off after prospective payments than
its competitors. This number changes only sligfittiie five highest expenditure insurers are
omitted. Omitting the five lowest expenditure insgr from the computation, the sixth lowest
expenditure insurer is “only” 61 euros per capittdr off. Thus, if the insurers are sorted
according to their mearlsss; in increasing order (as is done in figure 5.1)nttiee variation
between the low-expenditure insurers is much higfem between the high-expenditure
insurers. Note the striking result in the last twws of table 5.1. The same number of 61 in the
first column suggests that the five insurers wiih lbwest mean expenditures after prospective
payments are also the five with the smallest pdmraWe will discuss this finding further in
section 5.3. Smaller numbers show up in table fiet msurers received their retrospective
payments. A comparison of the average distance atsrdfter prospective expenditures with
final (retrospective) expenditures shows that trerage distance numbers decrease to about
30%, which corresponds again with the 33% of thanreverall financial risk during 1997-
2002.

To break even with the lowest expenditure inswakelse equal, other insurers must raise
out-of-pocket premiums, on average, even more @®@uros per year (which is about 5% of

the mean per capita health care expenditures dbtakpopulationf?

a

Table 5.1 Average per capita distance to the lowest  expenditure insurer (in euros, 1997-2001)

Group of insurers considered After prospective payments After retrospective payments
(1) All 24 insurers in market at 2001 244 69
As (1), omitting five highest expenditure insurers 225 62
As (1), omitting five lowest expenditure insurers 61 20
As (1), omitting the five insurers with a population < 50,000 61 23

a _. — . I . .
First, we computed the mean |oss; , respectively |0SS;j . Next, we sorted out the insurer with the lowest mean and calculated the

average distance to this mean of the other insurers.

% The reason is that not every person needs to pay an out-of-pocket premium. Children under the age of eighteen do not
need to pay these premiums.
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5.2 Luck or structural differences?

Section 3.1 discussed various reasons for healtheogoenditure differences between insurers.
One important and unanswered question is to whanexifferences are related to unexpected
events (luck) or to structural differences. Théckamay be related to structural factors such as
population differences that are not compensateithdyisk-adjustment scheme, or structural
efficiency or quality differences between insurérgough estimate can be obtained by
calculating Spearman’s correlation coefficient® (&tnote 19) ofoss;; and loss; .

Table 5.2 Prospective and retrospective Spearman’s  correlation coefficients of ~ 10SSj; and |O$irt .

Year to year 1991/92 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98 1998/99 1999/00 2000/01
Correlation (prospective) -0.12 0.21 0.80 0.36 0.31 0.21 0.52 0.44 0.65 0.89
Correlation (retrospective) -0.10 0.21 0.75 0.35 0.47 0.88 0.49 0.42 0.78 0.89

In table 5.2, the correlation coefficients are ai#d by correlating the yearly rankings of those
insurers that were both years on the market. ReabfrkSpearman’s correlation coefficients

for the first two figures are rather low, suggegtiew structural differences between insurers. A
possible explanation for the findings for 1991/9@ 4992/93 is the use of the risk adjuster
‘historical expenditures’ at the insurer level. igkradjuster such as ‘historical expenditures’
compensates a high expenditure (low-ranked) insorére previous year with higher subsidies
(and thus a higher ranking) in the current yeais Elplains also one of the reasons why the
risk adjuster ‘historical expenditures’ was abaretbm the year 2003: a system of premium
subsidies based on historical expenditures paysenswithout regard to the appropriateness of
care (McClure, 1984). Disregarding the two probadiy years, we observe a wide spectrum of
positive correlation coefficients. A comparisortioé prospective and retrospective correlation
coefficients yields similar results, except for 68872° The average prospective and
retrospective Spearman correlation coefficient dg93/94-2000/01 is about 0.6, which
suggests that differences between insurers aredeataore to structural than to random
differences. From these results it cannot be searhat extent remaining structural differences
are connected with differences in efficiency betwsurers.

5.3 Do small insurers have lower per capita expendi  tures?

In table 5.1 of section 5.1 we suggested that thedlsst five insurers were also those with the
lowest expenditures during 1997-2001. This suggaststhe market share of an insurer
matters, and that small insurers have lower peitacagpenditures. Although this observation
may be correct, we will show in this section théester explanatory variable for low per capita

% The reasons for these findings in 1996/97 are unclear.
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expenditures is whether or not an insurer entdredrtarket. This result ensues from estimating
the following two equations foloss;; and loss; :

Iossi(tr) = By entrant; + Boexitiy + Bzmarket sharg. + aj + 1 + &

The explanatory variables are defined as follows:

entrant;;: 1 for allt if sickness fund entered the market during 1991-2001, 0 otherwise.
exity: 1 for allt if sickness fund left the market during 1991-2001, O otherwise.

market share;: market share (in percentage points) of sicknessdifin yeart.

a; - dummies capturing unobserved fund effects (ie @dpooled OLSa; = o).

M : dummies capturing annual changes in per capé#theare expenditures.

&it « errors that are assumed to be independentlyicddiytdistributed.

Table 5.3 shows eight estimation results: fourtterdependent variable per capita Idsss;; ,

and four after retrospective risk adjustméwss’; . For each dependent variable we considered
two different time periods, the whole period 19982 and 1997-2001. The latter time period
was chosen for reasons similar to those delingatedction 5.1. For each time period two types
of estimators are presented: a pooled OLS estinamima fixed-effect estimat6t.

Table 5.3

Variables

Entrant;
EXitit

Estimation results of pooled OLS and fixe  d-effect (FE) equation a

Dependent variable 10SS;¢ Dependent variable |O$irt
Time period 1991-2001 Time period 1997-2001  Time period 1991-2001  Time period 1997-2001

oLs FE oLS FE oLS FE oLS FE
- 200 (22) - -178(28) - -34 (5) - 45 (9) -
28 (18) - 68 (32) - 10 (4) - 18 (10) -

Market sharey, -1.1(2.5) 05(5.8) -1.8(3.5) -6.3(155 -0.6(0.6) -05(05) -1.2(1.1) -0.8(5.1)

R2

0.35 0.59 0.31 0.63 0.34 0.50 0.33 0.57

a . : . - . . . .
All results follow from incomplete panels, since some insurers finished business, or merged during the observation period. The number

of observations is 317 for the period 1991-2001, and 147 for the period 1997-2001. The standard errors appear between parentheses.

Inclusion of the dummies; in the fixed-effect estimator eliminates any timeariant
variables from the model. The effect of the vamglehtrant;, andexit;; is thus negated. The
effect of the variablenarket share; is included, however, in all estimation results.

The pooled OLS regressions confirm that the telkngiss funds that entered the market
during 1991-2001 had less per capita expenditinas those that were already on the market in
1991. The results suggest that the per capitatheale expenditures of newcomers were, on
average, 200 euros less during 1991-2001, and Ur68 éess during 1997-2001. The result is
strongly significant and holds also (albeit to salier extent) after retrospective payments.

% The outcomes of the random-effect model are comparable to the pooled OLS model.
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The pooled OLS regressions show positive estimaftdse variablexit;, and are twice
significant at the 5% level. This suggests thatlitBeickness funds that left the market and
often merged with other funds during 1991-2001 higtier expenditures than average.

In the pooled OLS- and fixed-effect estimationg, variable market share is often negative
but highly insignificant. Inclusion of the unobsedvfunds effects; in the fixed-effect model,
and inclusion of the variablestrant;; andexit;; in the pooled OLS, diminish the effect of
market sharé’ This shows also the problem of our estimatorshénfixed-effect model the
unobserved funds effeats, and in the pooled OLS especially the explanatvarjable
entrant;, are likely to be strongly correlated with theighte market share;. The reason is that
new insurance companies entering the market dtart with a small population, which is
especially the case in our sample. To controltite &spect, we balance the sample and consider
only the twenty insurers that were on the markeinduthe entire period. Performing fixed and
random-effect estimators for several time periadsyeéld sometimes positive and sometimes
negative estimators fanarket share,, but all these estimators proved to be highlygniicant.

To conclude, for the period examined we found ridemwe supporting the argument that
economies of scale play a role and lead, for exajplmore efficiency and thus to lower per
capita health care expenditures.

Why entrants on the insurance market have on agdoager health care expenditures
remains unclear. New entrants on the social sgcondirket since 1991 have almost all been
established by private health insurers (Schut aassidk, 2003). It may be the case that private
health insurers are more efficient, or keener tdope some kind of risk selection, compared to
social health insurers. Private insurers, for edampay be particularly attractive for
employers with favourable health care expenditdf&ome newcomers may have used other
selection strategies directed at favourable grolipsse will be effective only if a health care
insurer can beat the risk-adjustment system. Fample, selection may have played a role in
2000 when the Dutch government brought some 379@@€r-income self-employed persons
(and dependents) under the mandatory social healtinance scheme. Ex-post, the data show
that comparatively more self-employed opted fokmsiss funds that entered the market during
1991-2001. Ex-post, the data show also that seffleyed persons turned out to be more
profitable than other persons in the same riskgrémother argument that may be relevant is
that sickness funds that enter the market attrattlmpersons. These persons may be more
profitable than others in the same risk group

% pooled OLS without the variables entrant and exit yields a significant negative effect for the variable market share.

% | amers et al. (2003a) cite an example of the establishment of a new sickness fund by a large employer primarily for its
own employees. The data showed that this sickness fund had substantially lower health care expenditures than others.
Therefore, a new risk adjuster ‘yes/no being employed’ was added to the risk adjustment system in 1999.

% The literature suggests that mobile persons are healthier (and more profitable) than their non-mobile counterparts (see, for
example, Strombom et al., 2002).
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Conclusions

This paper presents a risk-adjustment performandieator at the insurer level that compares
the variation of insurers’ per capita health caqeemditures both with and without risk
adjustment. This indicator shows that prospeciisie adjustment improved from 1993-2001.
While risk adjustment could explain initially abd@% of the variation of health care
expenditures, improvements in the risk-adjustmgstiesn by the inclusion of additional risk
adjusters caused a rise in this figure to about Bbffe year 2001. Retrospective risk-
adjustment performance does not show a clear uperatldwnward trend and varied around
85%. This implies that the increase in insurersaficial risk coincided with the improvement
of the risk-adjustment system. This still leavesxpiained, however, about 45% prospectively,
and about 15% retrospectively, of the variationsgurers mean per capita health care
expenditures.

In monetary terms (2001 prices), the remainingatems can be substantial. Considering
for a moment only prospective subsidies, we findrp1997-2001 that the average insurer
spent about 244 euros per capita per year morettiedowest expenditure insurer (or 19% of
1300 euros, which represents the mean per capmtthteare expenditures of the total
population). Disregarding the five lowest expenditinsurers, this figure declines drastically to
about 61 euros per capita. The same numbers, adeadecline after the occurrence of
retrospective payments. Then we find 69 euros masghectively, 20 euros.

The first question to answer here seems to be whétlse differences between insurers are
structural or random. The latter case presentgololgm, since lucky outcomes for an insurer
in some years will be compensated by unlucky oue=in other years. We find that
differences between insurers are for a greatersparttural than random, which suggests that
some insurers have structurally lower health capeeditures.

The next question to answer is what could pos&Rptain these structural differences? If
they could be explained by efficiency argumentsi@Jdahen the risk-adjustment system would
be working perfectly, since efficient insurers abkkep their gains. Unfortunately, our dataset
is too limited to lead to an empirical answer te tjuestion of the efficiency argument.
Harnessing the observations of previous researchevgever, we may conclude that during our
sample period it not very likely that all (or everost) of the structural variation can be
explained by efficiency alone. First is the obs#&orathat during our sample period sickness
funds were only starting to employ managed-careities; as a result, differences in quality or
efficiency in purchasing or organising medical care probably low. Second, risk adjustment
in the Netherlands is still considered to be impetrfThe cited paper in the introduction, Van
de Venet al.(2004), shows that insurers still make high predidbsses in yedrof the 10
percent of people with highest expenditures in ydarThis result implies also that the need for
retrospective payment schemes, such as retrospejivalisation for high risks, will remain.
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We have addressed one aspect of imperfect rislstaadg@unt, which is related to the practical
implementation of risk adjustment: the predictidrihe so-called ‘macro budget’. In the
Netherlands this macro budget is determined bygtvernment and is used as an ex-ante
projection of total expected health care expenditfrthe coming year. We show theoretically
that if this projection turns out to be too low past, then insurers with a population of
relatively good health risks are favoured. If thisjection turns out to be too high, then it is the
other way around, and insurers with a populatioretztively bad health risks will be favoured.
During the sample period the ex-ante projectiongdrout to be structurally too low. In 2001,
for example, a 1.4% prediction error of the maarddet resulted in differences of mean per
capita prospective payments between insurers rgrigim —4.8 euros to 3.2 euros per capita.
Also important: the payment errors to insurersease as the prediction error of the macro
budget gets larger. A simple solution for this pea would be to calculate the prospective
risk-adjusted subsidies again retrospectively, @rdect for these differences.

We also examined the possibility that efficigint purchasing medical care may have played
a role by testing whether economies of scale apsitant in our sample period. Estimations of
panel data models showed that new small entrantiseoimsurance market have on average
(much) lower health care expenditures. The preeiason why entrants have lower health care
expenditures remains unclear. One influence mighietbeen that new entrants on the social
security market since 1991 were almost all privegalth insurers. After disregarding the
entrants, we could find no evidence that econowiegale played any role during 1991-2001.

As mentioned at the beginning of this concludingtis@, two important occurrences since
2001 may have changed the picture that follows floisipaper: new health-related risk
adjusters have been incorporated in the risk-aaigist system, and insurers’ financial risks
have increased. It seems likely that prospectslkeadjustment has improved further. Even
larger changes will occur in 2006, after the intrciibn of a new health care system. The main
idea is that more competition between insurersledltl to greater efficiency. If risk adjustment
at some point in the future can be considered {joedly speaking) as almost perfect, then
management or efficiency differences should beottg structural factor left explaining
expenditure differentials between insurers.
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Appendix

This appendix explains in more detail the retropecompensation schemes introduced by
the government during the sample period. Tableshdws the percentages as used for the
retrospective equalisation schemes. In 1996, tergment divided total expenditures into
three new expenditure categories. Hospital experetitwere divided into three categories: one
cannot be influenced by sickness funds (fixed Hakpkpenditures), the second (variable
hospital expenditures) and third (other medicalemses, which includes prescription drugs,
outpatient medical care and medical specialist are more impressionable by sickness funds.
In 1999, the third category was divided, creatingew category: medical specialist care. Only
for the latter category did retrospective equalisatake place in 2001.

Table A.1 Retrospective equalisation sche mes

Year 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Total acceptable expenditures 90% 95% 90% 90% 90%

Hospital outlays (variable

expenditures) 60% 30% 30% 30%

Other medical expenses 60% 30% 30% 30%

Medical specialist care 50%
High-risk equalisation was introduced in 1997. Eahl2 shows the thresholds and percentages
for the high-risk equalisation schemes. 90% ofexigenditures of all patients with health care
expenditures above the threshold were transfearedpbol. The money in the pool was equally
shared across sickness funds. The threshold hasasexd, which means that sickness funds
bear more risk on expensive patients.

Table A.2 Retrospective equalisation sche  mes for high risks

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Threshold (euros) 2040 2040 3400 4540 4540

Percentage equalisation 90% 90% 90% 90% 90%

After equalisation, the government applies retrospe compensatioff. Table A.3 shows the
percentages for the retrospective compensatiomsehEhe table shows the change in policy
during the period examined. In 1991, 90% of theeexjitures were retrospectively reimbursed;
this percentage declined to 75% during 1992-1%95.1996, the government introduced

oA complicating factor is, furthermore, that budgets are adjusted for several other factors such as the revenues that
sickness funds obtain from third parties, expenditures that sickness funds incur for undertaking new health care activities,
and the exact number of enrolees (CVZ, 2001).

% 1n 1991 and 1992, the government decided afterwards to reimburse sickness funds for the full 100%.
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various expenditure categories with different deolj compensation percentages. Note that the
category ‘fixed hospital expenditures’ is not ings®nable by sickness funds and therefore
receives a retrospective compensation percentagienoist 100%.

Table A.3 Retrospective compensation sche  mes

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Total acceptable expenditures 90% 75% T75% 75% 75%

Hospital outlays

(variable expenditures) 50% 25% 25% 25% 25% 25%
Hospital outlays

(fixed expenditures) 95% 95% 95% 95% 95% 95%
Other medical expenses 50% 25% 15%

Medical specialist care 95% 95% 40%
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