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Abstract: This paper analyses the demand for medical insurance using an overlapping gener
ations model. It is shown that the rate of interest and the age structure of the insured population 
jointly determine whether a typical fully-insured individual prefers a community-rated premium 
structure to experience rating, assuming monopoly supply with a zero-profit constraint. Con
ditions are derived in which community rating leads to inter-generational adverse selection, and 
it is found that the impact of premium changes on adverse selection depends on the values of the 
coefficient of absolute risk aversion over the entire life cycle. Finally, it is suggested that the 
conclusions on adverse selection are currently relevent to the market for medical insurance in 
Ireland. 

I I N T R O D U C T I O N 

T he Vo lun ta ry Hea l th Insurance Board ( V H I ) was established i n 1957 
under the V H I A c t 1 as a state-sponsored and non-profit body whose 

board is appointed by the Minis te r for Heal th , and u n t i l 1996 the V H I was a 
monopoly supplier of pr ivate medical insurance i n I re land . I t s insurance 
contracts have always involved "community ra t ing", whereby premiums are 
based on average levels both of r i sk and of costs of claims, w i t h i n the insured 
community. Thus, premiums for a given type of contract are the same for a l l 
clients, regardless of age, heal th status, and heal th history. Moreover, the 
V H I ' s policy has been to accept new applicants of any age below an upper 

L Amended in 1996 by the Voluntary Health Insurance (Amendment) Act, section 5 of which 
preserves the non-profit status of the VHI. 



l i m i t of 65 years. The V H I ' s monopoly has recently been breached, w i t h the 
entry to the marke t of B U P A (The B r i t i s h Uni t ed Provident Association) on 
1 January 1997. However, both companies continue to apply communi ty 
r a t i n g , as requ i red by section 7 of the H e a l t h Insurance Act , 1994. I n 
accordance w i t h section 8 of the 1994 act, both companies offer l ifetime cover 
and open enrolment, subject to an age l i m i t of 65 for the acceptance of new 
contracts w i t h previously uninsured applicants. 

Ageing is an inevitable process, which causes a rise i n medical risks and 
costs over ind iv idua ls ' l ifetimes. Consequently, compared w i t h most other 
forms of insurance, decisions concerning medical insurance have an inherent 
t ime-dimension . However, the s tandard approach to model l ing medical 
insurance uses a single-period framework: for example, see Zweifel and 
Breyer (1997). I n par t icu la r , when premiums are not experience ra ted, 
adverse selection may occur, and the single-period model has been the usual 
framework for research on this matter , from the pioneering papers of Pauly 
(1974) and Rothschild and Stigli tz (1976) up to the recent work of Cutler and 
Zeckhauser (1997). 

I n Section I I , th is paper presents an overlapping generations model of the 
demand for medical insurance under monopoly supply where the insurer is 
required to earn zero profits, i.e., the conditions tha t prevailed i n the market 
for medical insurance i n I r e l and u n t i l very recently. Section I I I analyses 
adverse selection under community ra t ing , and the results are discussed i n 
Section TV. 

The pr incipal findings are: f irst , tha t under certain conditions, the typical 
i nd iv idua l may prefer community ra t ing to experience ra t ing; second, given 
the intergenerational differences i n the expected cost of claims, the pressure 
for intergenerational adverse selection depends on a demographic parameter 
and a tax parameter; t h i r d , for adverse selection, the significance of a change 
i n the communi ty- ra ted p remium depends on coefficients of absolute r i sk 
aversion over the entire life cycle, not jus t dur ing the "young" low-risk period. 

U n t i l now i n I re land , the pressure for adverse selection may have been 
contained by the deduc t ib i l i ty of p remiums at marg ina l tax rates, by 
statutory restrictions on medical insurance contracts, and by the absence of 
competit ion u n t i l recently. A t the t ime of w r i t i n g , the Department of Hea l th 
is preparing a whi te paper on private medical insurance, which, according to 
the press advertisement i n v i t i n g submissions, " w i l l consider the exis t ing 
pr ivate hea l th insurance regulatory framework ... i n the context of con
sol idat ing a competit ive marke t based on the core principles of community 
ra t ing , open enrolment and l i fet ime cover". Clearly, community r a t i ng s t i l l 
deserves attention. 



I I O P T I M A L I N S U R A N C E 

2.1 Assumptions and Definitions 
I t is assumed tha t individuals l ive for two periods, labelled 1 and 2, and 

t h a t successive generations overlap. The t yp i ca l i n d i v i d u a l receives a 
constant pre-tax income y i n the f i rs t period of his l i fe t ime, f rom w h i c h 
savings, w i t h accrued interest at the after-tax rate r > 0 per period, y ie ld the 
resources for consumption i n period 2. There are no inheritances or bequests. 
Period 2 u t i l i t y is discounted at the rate of time-preference 0 > 0. Earnings 
capacity may be a function of state of health, but i n th is paper, earnings are 
confined to the early par t of the life cycle where the relat ionship may, for 
simplici ty, be ignored. 

I n each period i of his life, the indiv idual has a probabili ty ni of fa l l ing sick, 
i n wh ich event he undergoes a fixed amount of medical treatment, at a cost to 
h i m or to an insurance company of m ^ The values of 7Cj and m ; are assumed to 
be smaller i n period 1 t han i n period 2, and for each i , 71^(0,1). The central 
concern of th i s paper is w i t h the in ter temporal dimension of the insurance 
decision, and not w i t h interpersonal differences other than age, and therefore 
jtj and nij are assumed to be the same for a l l individuals w i t h i n a given gener
ation. 

Al though medical t reatment exhibits considerable ind iv i s ib i l i ty , consump
t ion of medical services i n a given state of heal th is i n practice l ike ly to have 
some degree of price-elasticity, a larger quan t i t y being demanded when 
insurance is i n place. For s impl ic i ty , and given tha t moral hazard is not a 
central concern here, this consideration is ignored. 

I n d i v i d u a l u t i l i t y u i n each period i is assumed to be a s tate-uniform 
function of consumption C j , w i t h u ' > 0 everywhere. The ind iv idua l is assumed 
to be risk-averse, so tha t the u t i l i t y function is s t r ic t ly concave, i.e. u" < 0. 

There is available a single type of insurance contract g iv ing fu l l cover at a 
p remium pj i n each period i of the individual ' s l i fe . Premiums are set to 
equate t o t a l premium-income to the insurer 's expected costs, and are 
deductible for income tax purposes at the tax-rate xe [0 ,1 ) . 2 I n i t i a l l y , i t is 
assumed tha t the ind iv idua l may choose the proportions t x and t2 of heal th 
r i s k to be insu red i n each period i of the life-cycle, w i t h t{S [0,1] , at 
corresponding proportions of the fu l l premiums. For simplici ty, i t is assumed 
tha t claims carry no excess. 

The contract specifies tha t medical expenses w i l l be reimbursed i f they are 
incurred i n period i : j u s t as happens i n practice, i t is the event of l i ab i l i t y for 
medical expenses t h a t is covered, ra ther t h a n the event and extent of 

2. Initially, x is assumed to be the same in each period. With no loss of generality, deductions 
other than medical insurance premiums are ignored. 



sickness. This paper does not explore the moral hazard to wh ich th i s may 
give rise. 

The size of the insured populat ion is assumed to remain constant over 
t ime, w i t h constant fractions l-(p and <p respectively i n the "young" and "old" 
cohorts at each date. 

Among possible premium-structures, a "community-rated" premium is the 
same (ceteris paribus) i n each period of the life cycle and is based on average 
claims experience. Al te rna t ive ly , under "experience ra t ing" the premium i n 
period i reflects 7t, and m , only, and i n the case of zero profits and zero 
a d m i n i s t r a t i o n costs, i t satisfies p i = 7 i i m i , each i . The significance of 
experience r a t i n g is t h a t i t would probably be the basis of the p r e m i u m -
structure i n an unregulated market. 

2.2 Individual Optimization with Insurance 
The ind iv idua l chooses consumption c and saving S at each date and state 

so as to maximize the present value of expected u t i l i t y subject to state-
contingent budget constraints for each period, and the Lagrangean is: 

Li = T ^ U C C ^ ) + ( l -7 : 1 )u (c h l ) 

+ ^ j l r c ^ u C c * 2) + n 1 ( l - n 2 ) u ( c ^ ) + (l-7i 1 )7t 2 u(c 8 2 ) + ( l -n 1 Xl-7 t 2 M c j ^ ) ] 

+ \[(l-x)y - S s - ( l - t ^ - t i d - r f c i - c 8 l ] + XgKl-xty - Sj, - 1 ̂ 1 - ^ - c h l ] 

+ Ag[(l+r)S B - ( l - t 2 ) m 2 - t 2 ( l - x )p 2 - c ^ ] + X, 4 [(l+r)S 8 - t 2 ( l -x )p 2 - c ^ ] (1) 

+ X 6 [ ( l + r ) S h - ( l - t 2 ) m 2 - t 2 ( l - T ) p 2 - c s 2 ] + A g l Q + r ) ^ - t 2 ( l - x ) p 2 - c ^ ] 

Subscripts s and h indicate sick and healthy, and an asterisk indicates a 
decision variable at date 2 following sickness at date l . 3 

The Lagrange mul t ip l i e r s Xx to X 6 are a l l assumed to be positive at the 
op t imum, so the corresponding constraints b ind. Also, the opt imal values of 
c si> c hi> c*2> ch2> cs2> ch2> a n c * are assumed to be positive, so tha t the 

3L 3 L 
corresponding par t i a l derivatives of L i a l l vanish. However 1 < 0, —* - 0 

o t i d t 2 

and ^ r 1 ^ 0 at the op t imum, al lowing for the possibility of zero values for 11, 
o t 2 He 

t 2 and t 2 . 
The f i rs t order conditions for the consumption and savings variables may 

be combined to obtain: 

3. Consumption at date 2 depends not only on the state at date 2, but also on the state at date 
1: this latter dependency arises because of date 2 consumption's dependence on (state-contingent) 
saving at date 1. 



u ' (c 8 l ) = ^ | [7t2u'(c * 2) + ( l - n 2 ) u ' ( c ^ ) ] (2) 

1+r 

u ' ( c h l ) = [ K 2 » , ( C B 2 ) + ( l - n 2 ) u ' (c h 2 ) ] (3) 

and furthermore, after e l iminat ing the Lagrange mul t ip l iers , 
til 

= ^ ' ( C g ^ ! - (l^J&i^XCrtWl-niMchiHp! £ 0 (4) 

9t* = 1+6 n ^ ^ C s 2 > m 2 - JC 2U'(C s 2 ) + ( l - 7 I 2 ) u , ( c h 2 ) ] p 2 } < 0 (5) 
2 

3L 1 
^ = j^e ( 1 " 7 t i ) < 7 t 2 u ' ( c s 2 ) m 2 - ( l -x ) [n 2 u ' ( c s 2 ) + ( l -n 2 )u ' ( c h 2 ) ]p 2 } < 0 

(6) 

Together w i t h the constraints, these are necessary and sufficient for an 
op t imum given any premium structure. 

I n the special case of experience ra t ing w i t h zero adminis t ra t ion costs and 
a zero profit condition, p j = Ttjmj, each i , and from (6), 

§ ^ = ^ (l-n^Patu'Cc^) - ( l -TXn 2 u ' (c s 2 ) + ( l -n 2 )u , ( c h 2 ) ) ] 

= -̂ —^ ( l - n 1 ) p 2 u s 2 [ l - d - x ^ d + u < ) ] i n an obvious notation. 

3L, Ulo 1-(1-X)7t2 Uuo 
I f t 2 > 0 , f 7 1 = 0, a n d — ^ - T = ' " so ~ T > 1 unless t = 0 . 4 I f x = 0, 

2 ' b \ *a u s 2 ( l - t ) J t 2 u g 2 

, = 1 and the op t imum has c ^ = c h 2 : i.e., the consumer buys fu l l insurance 
u s 2 

at a tangency point on the 45° l ine i n Figure 1 where the marg ina l rate of 
subst i tut ion between consumption i n each state equals the tradeoff offered by 
insurance. I n the alternative case T€(0,1), the consumer would l ike to choose 
c s 2 > c h2> D u * assuming tha t t 2 may not exceed uni ty , the tangency solution is 
not possible, and again fu l l insurance is demanded. 5 Condition (5) has s imilar 

3L, < 0 is not possible under experience rating, because it implies (a) t„=0, i.e., a point such 
9t2 

as A in Figure 1: (b) the slope (in absolute value) of the indifference curve ^ 2 - j 1 2 >~^-r^-, so 
*2 U s 2 (1-X)7t2 

- j 1 2 > 1 and the indifference curve is steeper than at the intersection with the 45° line. Together, 
US2 
(a) and (b) are inconsistent with strict concavity of u. 

5. This may be shown formally by adding a term X^l-t 2 ) to the Lagrangean. 



implicat ions for period 2 following a sick state i n period 1, and we may wr i t e 
c s 2 = c h 2 = c 2 and c s*2=ch2= c 2 -

Figure 1: The Insurance Decision in Period 2 with Experience Rating. 
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Indifference curves: for expected utility. 

Opportunities: 
A: state-contingent consumption, no 

insurance. 
AC: consumption opportunities for 

experience-rated insurance, premiums 
non-deductible. 

At the tangency optimum B, the the slope of 
AC, - ^ , equals the MRS: - ^ a Hh2 

*2 *2 U.2 
between consumption in each state. 

S„(l+r) 

With premiums deductible, opportunities are 

AD, whose slope is - V^".^ 7 1 2 . The optimum 
(1-Tjjt2 

is the tangency F, if permitted. The restric
tion 0^t2<l puts the optimum at E , with full 
insurance. 

I t follows from a s imilar analysis of condition (4) w i t h J t j m ^ j , using (2) and 
(3) together w i t h the results for c 2 and C2, tha t c s l = c h l , and fu l l insurance is 
demanded i n the f i rs t period under experience ra t ing , j u s t as i t is i n the 
second. 

2.3 The Optimal Premium-Structure 
How would the ind iv idua l prefer his premium payments to be structured? 

Th i s may be answered by constrained max imiza t ion of the i n d i v i d u a l 
maximizer 's indirect expected u t i l i t y func t ion 6 V(» ,p 1 ,p 2 ) , where • indicates a 
vector of parameters other t han premium-rates. Properties of V follow from 
apply ing the envelope theorem to the Lagrangean (1) i n the individual ' s 
opt imizat ion problem, from which: 

1 ^ - = - t ^ l - t X ^ i + ^2 ) and = -(1-T){(^3 + 2 + ( V " tyty 

6. I.e., the maximum value function, expressing maximized expected utility as a function of 
the parameters of the problem. 



where the A,s are evaluated at the i n d i v i d u a l o p t i m u m . The f irst-order 
conditions i n the individual 's optimization problem include: 

= -7^+ (A, 3+X. 4Xl+r) = 0 and | ^ = -7^+ (\5+X6)(l+r) = 0 

so that: | V = - ( l . x A t W ? ) 
dp 2 1+r 

For the problem of f inding the optimal premium structure, the Lagrangean 
is: 

* 
L 2 = V + nKl-itOt^P!- + tyn-jt 2 + ( l - n ^ K p g - - a ] (7) 

where a is average per-client adminis t ra t ion cost, u is a Lagrange mul t ip l i e r , 
and the constraint is the insurance company's no-profit condit ion t a k i n g 
account of the two generations who are alive at a given t ime. I t is assumed 
tha t n > 0 always, to ensure zero profits. The representative ind iv idua l has a 
two-period horizon for u t i l i t y maximizat ion, but when set t ing premiums the 
insure r is only concerned w i t h covering costs i n the cu r ren t per iod. 
Op t ima l i t y is viewed from an individual is t ic perspective, and the solution is 
the premium-stucture tha t maximizes the individual 's maximized u t i l i t y . 

A par t i cu la r ly tractable case arises when t 1 ( t 2 and a r e fixed by the 
insurer at the value 1, and th is i n fact characterises the type of contracts 
available i n I re land from V H I or BUPA: each insurer sells a range of plans or 
schemes, bu t each of these is offered on an al l-or-nothing basis. Generally, 
claims carry a fixed excess, but this does not affect the analysis at this point. 

Assuming tha t t 1 = t 2 = t 2 = 1 always, then from (7) and the properties of V , 
the Kuhn-Tucker conditions include: 

| ^ = -(1-xX^i + X2) + Hd-<P) ^ 0 W 

M j - ^ + M x p < 0 (9) 

From (8) and (9), i t is only possible for p i > 0 at the opt imum for both i i f l-<p = 
(p(l+r) so tha t <p = l / (2+r) = (p(r) say. Moreover: 

— i f cp><p(r), P i = 0 and p 2 > 0 — case I ; 
while — i f <p< <p(r), P i > 0 and p 2 = 0 — case I I . 



B y inspection, <p(r) is quite insensitive to the after-tax real interest rate r: 
9(-0.05) = 0.513; 9 ( 0 ) = 0.5; (p(0.01) = 0.498; 9(0.05) = 0.488; <p(0.1) = 0.476. 

A corner-optimum is almost certain, w i t h a positive premium preferred i n 
one period of the life cycle only. W i t h a positive interest rate, this is certainly 
the second period i f the fraction 9 of the insured population i n the "old" cohort 
is at least 0.5, and the f i rs t period i f 9 is below about 0.475. For consumers 
buying an "all-or-nothing" insurance contract, where t 1 = t 2 = t 2 = 1 always, 
the op t imal p remium structure involves sharing a l l the burden among the 
larger age-cohort, adjusted by the interest rate, at each date . 7 

The argument may be modified by assuming tha t the relevant rate of 
income tax varies over the life cycle: plausibly, for example, i t might be lower 
later i n life under a progressive tax system, after the peak years for earnings 
have been passed. I n th is case, i t may be shown tha t the cr i t ical value 9 ( r ) 
exceeds l / ( 2 + r ) , 8 increasing the possibility tha t 9 < 9 ( r ) , i.e., case I I . 

Unless by chance 9 equals the cr i t ica l value 9 ( r ) , the opt imal solution 
invi tes mora l hazard. Under the case I I p remium structure, p 2 = 0, and at 
each date the "old" cohort would pay nothing for medical care, and have no 
incen t ive to economise i n i t s use. A l t e r n a t i v e l y , t h i s w o u l d be the 
circumstance of the "young" cohort at each date i n case I , where p 1 = 0, bu t 
the mat te r wou ld be even more serious i n tha t the young would have an 
incentive to take free cover and then exit after one period, unless they were 
inescapably locked into a two-period contract. 

The question then arises: i f the first-best optima must be ruled out because 
of t he i r potent ia l for mora l hazard, would the consumer prefer experience 
r a t i n g to communi ty ra t ing , as second-best? This depends on the nature of 
the first-best opt imum. I n case I , experience ra t ing is preferred to community 
ra t ing , being closer to the first-best o p t i m u m . 9 I n case I I , community ra t ing is 
preferred, and moreover the higher the tax-rate i n the first period relative to 
the second, the more l ike ly is this case to occur. 

I n the case I I first-best op t imum, from the constraint i n (7) w i t h p 2 = 0, 
p x = 7 t 1 m 1 +7t 2 NI29 / ( l -9 ) + a / d - 9 ) = i t ^ j + a + (7 i 2 m 2 + 0 ) 9 / ( 1 - 9 ) . 

dps 
7. An alternative approach to this is to notice that the individual's MRS ( J_ ) between £ 1 of 

3V / dV P l 

current and future premium is given by - T — - / ^— = - (1+r), which is unlikely to equal the 
0P2 "Pi 

corresponding MRS for the insurer, - (l-q>) Ap. 
8. With differential tax rates x x and Xj, cp(r) is l/[l+(l+r)T], where T = (1 -x^ l -Xj ) . T e ( 0 , 1 ) 

when x„< x v 3V 3V 
9. Formally, the impact on V of changing premiums is: dV = ^p-dp.* T~dP2 = -d- x ) 

opi 1 dp2 
(Xj+ A.2Xdp j + j~dP2]> a n d U 8 m g dp 2 = -dpjd-pYp for constant premium income, dV = Xdp j say. 

In case I, <pxp(r), X<0 , and the optimal solution has p ,=0. Moving from community rating to 
experience rating involves dpj<0, so dV>0. In case II , sucn a move yields dV<0 because X > 0 . 



Since (p(r)/(l-<p(r))=l/(l+r) and qx(p(r), then p x < J t j m j + a + P . V . ( n 2 m 2 + a): 
the markup over the experience-rated value of p j is smaller t han the present 
value of expected medical costs i n period 2 (or equivalently, the present value 
of .the period 2 experience-rated premium). Communi ty r a t i n g is second-best 
i n th is case, and compared w i t h experience ra t ing , i t follows from (fK(p(r) tha t 
the two-period flow of community-rated premiums has a lower present value. 

I l l C O M M U N I T Y R A T I N G A N D ADVERSE S E L E C T I O N 

I f the premium is community-rated and adminis t ra t ion costs are i gno red , 1 0 

and i f also the consumer is allowed free choice w i t h i n [0,1] over t j , t 2 and t 2 , 
then 

( l -CpHiTtjm, -Kptrtito + ( l - 7 t 1 ) t 2 ) r t 2 m 2 
Pi = P2 = P = » 

( 1 - (p)tj + 9(71^2 + ( 1 - n ^ t a ) 

From j t j < 7t2 and m x < m 2 i t follows tha t i n the second period p is less t h a n 
the ac tuar ia l ly fa i r value i t 2 m 2 and the consumer w i l l w i s h to buy f u l l 
insurance, i.e., t 2 = t 2 =1 always; the analysis is s imilar to t ha t of the effect of 
deduct ib i l i ty on experience-rated insurance. I n th is case, Cg2 = c h 2 = c 2 and 
ca2 = c h 2 = c 2 - 1 1 

Given the expression for p, i t is clear t ha t i t cannot be computed by the 
insurance company independently of the "young" cohort's reaction to i t , i.e., of 
the value of t v However, i t is assumed from th i s poin t t h a t only f u l l 
insurance is allowed. Thus, ^ = 1 and t j = 0 are the only ex post possibilities, no 
mat ter wha t the young cohort's preference may be as regards t j (see below). 
I n t h i s case, the previous expression s impl i f i e s to p x = p 2 = p = 
(l-(p)7t 1m 1-Kp7t 2m 2 , w h i c h is now t a k e n to define the commun i ty - r a t ed 
premium. 

10. Administration costs are ignored for simplicity. Their inclusion would make adverse 
selection more likely. The community-rated premium defined here in effect gives different 
amounts of treatment to young and old at a standard premium. For example, this is the position 
in Ireland where a given VHI plan is offered to everyone at the same premium, and the amount 
that may be claimed is to a great extent open-ended. Thus, the price of £1 of cover is in effect 
lower for the old, whose claims are higher. This definition of community rating differs from the 
"pooling contracts" that appear in the literature, for example Zweifel and Breyer (1997, p. 141), 
wherein the price of a unit of cover is constant between different risk-groups. 

11. An implication of conditions (2) and (3) along with strict concavity is that if c s l > c h l 

(which, arguably, could occur through some combination of insurance with different levels of 
savings in each state), then c'2 > c 2 and therefore S„ > S h . However, this violates the period-1 
income constraints and therefore c a l £ c^ and cj £ c 2 must hold. It is easy to show that both are 
satisfied as equalities if and only if 11=1, and as strict inequalities otherwise. This finding is used 
below. 



From (4), the first-order condition for t j is 

l ^ i H h l > l - d - T ) p / m i 

n, u s l " (l-Dp/mx U U J 

Here, adverse selection may occur i n period 1. Not ing tha t n1 < p / m 1 ( i t is 
clear t h a t w i thou t deductibil i ty, fu l l insurance is not chosen i n period 1. The 
op t imum i n ( c h l , c s l ) space lies below the 45° l ine, so tha t tl < 1 (see footnote 
11), either at a tangency where t 1 e ( 0 , l ) , or at a corner where t j = 0. I n the 
la t te r case adverse selection occurs. I t may also occur i n the former, where 
the consumer would prefer a fractional value of t 1 ( but is only permit ted fu l l 
insurance or none: then , the outcome cannot be de termined a priori. 
Deduct ib i l i ty pushes the solution towards fu l l insurance, and reaches i t for 
certain i f ( l -x)p/m j < n v 

L e t 7t2m2 = ( 1 + 5 ) 7 1 ^ ! , where 6 > 0. Then p = (l-(p)7c 1m 1+(prc 2m 2 = 

TijmjQ+cpo), and us ing (10), the condi t ion < 0 is equiva len t to 
9 t j 

1-Ttx u l , l - ( l - T ) 7 t 1 ( l + ( p 5 ) 
~z . > / i \ / i c\ • I f this holds at the opt imum, then ex ante t i = 0 

u ' h 1 

and adverse selection is certain. Since , = 1 on the 45° line i n ( c j ^ c ^ ) space 
^ s l 

and is less t han 1 below i t , th is condition cannot hold i f (l-xXl+<p8) <, 1, and 

the condition < 0 is equivalent to (l-x)(l+<po) > ^ > 1: i.e., the 
( 1 - 7 1 , ) ^ + n , 

u s l 
potential for adverse selection is positively related to the share (p of the "old" 
cohort i n the insured population and to the excess expected cost per head 8 of 
t ha t cohort's medical treatment. However, the higher the permit ted rate T at 
wh ich premiums may be deducted for tax purposes, the lower the potential 
for adverse selection. 

A n obvious question is whether a rise i n p, or equivalently i n <p,1 2 raises 
the l i ke l i hood of adverse selection. The answer follows from p a r t i a l l y 
differentiat ing the first-order conditions from Section 2.2 w i t h respect to p, to 

obtain an expression of the form: Q i | ^ = " Q4 ( s e e Appendix). The 

3t 

terms Q x , Q 2 , and Q 4 are a l l positive, so tha t Q 3 < 0 is sufficient ft>r^ < 0- I t 

may be shown tha t Q 3 has the same sign as the expression 

12. ^ = Jigixij - nlmv a positive constant under ceteris paribus assumptions. 



u s l u h l A 2 ( A 8 l - A h l ) + ^ A . j A h ^ a - Ag)] 

where A s l and A h l are the coefficients of absolute r i sk aversion i n period 1 i n 
each state, and A 2 and A2 are the coefficients i n period 2. 

A l l the coefficients of r i sk aversion are positive, and i n the case of non-
decreasing absolute r i sk aversion Q 3 < 0, given c 8 l < c h l and c 2 ^ c 2 under 

communi ty r a t i n g (see footnote 11). I n th is case | ^ < 0: a rise i n p or (p 

cer ta in ly increases the pressure for adverse selection. I f absolute r i s k 
aversion is decreasing and t j < 1, then A s l > A h l , A 2 > A 2 and Q 3 > 0, and 
when the p remium p rises and real weal th falls, the subst i tu t ion effect, i n 
favour of increased consumption by the young i n the healthy state and away 
from insurance, is par t ia l ly offset by the wea l th effect. I n th is case, wh ich 
corresponds to the usual assumption about at t i tudes to r i s k , 1 3 the overal l 
impact on t j of a change i n p (or <p) is indeterminate. However, where t 1 = l , 
wh ich is the ex post position for purchasers of the type of contracts t ha t are 
sold by V H I or BUPA, footnote 11 implies tha t , d isregarding any excess 

* dti 
charged, A ^ - A ^ = A 2 -A2 = 0 = Q 3 , and ^ < 0 regardless of atti tudes to r i sk 
(see Appendix). 

These quali tat ive conclusions generalise standard single-period results (for 
example, Gravelle and Rees, 1992, p. 593), bu t the reactions to p r e m i u m 
changes are not separable between the two periods: the outcome depends on 
the size of the r i sk aversion coefficients i n a l l periods and states, and c 2 and 
c 2 enter the equation as arguments of A 2 and A% respectively. 

So far i t has been assumed tha t the choice lies between insu r ing i n both 
periods, versus the second only. Wha t i f the la t te r choice is unavailable, so 
t h a t insurance is available at date 2 only to persons who were insured at 
date 1? Then, the choice is between 2-period insurance and none. W i t h 
communi ty-ra ted premiums and no taxes, th i s is not a fair gamble. Af te r 
heal th-related costs and wi thou t insurance, the expected present value of 

l 2 m 2 P2 
weal th is y - i 1 m 1 - , versus a certain value i f insured of y - p1 -
ignor ing taxes. These are equal w i t h experience-rated premiums, bu t under 
community ra t ing , and continuing to assume tha t t 1 = t 2 = t 2 = l e x post, then 

the certain value becomes y - [(l-<p)n m + (p i t -mj - ^ ( p ) " i m i + 9 7 t 2 m 2 T f ^ 

< <p(r), th is exceeds the expected value, and a r i sk averter certainly insures at 

13. "Since we must assume that absolute risk aversion decreases with wealth to obtain results 
that accord with both intuition and observations of rational behaviour ... we can infer that agents 
must satisfy this assumption in general." (Laffont, 1989, p. 24.) 



a communi ty - ra ted p r emium. I f <p > <p(r), the cer ta in value is below the 
expected value, i n w h i c h case the acceptabili ty of the communi ty- ra ted 
contract depends on the parameters of the problem. Adverse selection may 
thus apply to both periods, rather t han the f i rs t alone, and this is also t rue i f 
premiums are tax-deductible. 

Adverse selection gives rise to efficiency costs, and causes a problem for the 
insurer i n tha t i f significant numbers of young individuals reject insurance, 
then community-rated premiums w i l l generate inadequate premium income. 
Ac tua r i a l ly , for each young person who rejects insurance, the insurer loses 
more p r e m i u m income t h a n i t saves i n claims avoided. Inter-generational 
adverse selection is the possibility investigated here. Other possibilities arise 
from the fact t ha t age-differences are not the only source of var ia t ion i n the 
probabil i ty and cost of sickness, but this issue is not pursued. 

I V DISCUSSION OF RESULTS 

4.1 Summary of Conclusions 
This paper analyses non-profit medical insurance from the perspective of 

i nd iv idua l u t i l i ty -maximiza t ion . I t is shown tha t when medical insurance is 
only supplied on a fu l ly- insured basis, then unless <p=<p(r), the op t ima l 
p remium-s t ruc tu re involves a zero p r emium i n one of the two periods. 
Assuming tha t considerations of moral hazard rule this out, the second-best 
o p t i m u m depends on the structure of the insured population and, not very 
sensitively, on the net-of-tax real rate of interest, and may involve either 
experience r a t i n g or community ra t ing . Communi ty r a t i ng is second-best i f 
the "old" cohort accounts for s ignif icant ly less t han h a l f the populat ion; 
moreover a differential ly higher tax rate on the "young" cohort would t i p the 
balance, not necessari ly decisively, towards communi ty r a t i n g w h e n 
premiums are deductible at marginal tax rates. 

W i t h communi ty r a t i n g and no res t r ic t ion against i n su r ing only i n the 
second period, inter-generational adverse selection may arise, and for given 
expected excess medical costs i n the second-period, the pressure for adverse 
selection is positively related to the share of the "old" cohort i n the insured 
popula t ion , and negat ively re la ted to the ra te at wh ich premiums are 
deductible for tax purposes. A rise i n the community-ra ted p remium, or 
equivalently i n the share of the old i n the insured population, w i l l reduce the 
propor t ion of medical r i sk tha t an i nd iv idua l wishes to insure i n the f i r s t 
period i f he is already ful ly insured, or i f absolute r i sk aversion is increasing 
or constant i n a l l states and i n both periods. No f i r m conclusion is possible i n 
the case of decreasing r i sk aversion i f the ind iv idua l is not ful ly insured. I n 
a l l cases, there is an in te r tempora l dimension to th is decision: i t reflects 



atti tudes to risk i n both periods, not the f i rs t alone. 
Where the insurance scheme may be joined only for two periods or none, 

adverse selection over bo th periods may arise f rom communi ty - r a t ed 
premiums, i f tp > <p(r). This is because, t a k i n g a l i fe t ime perspective, a r i sk 
averter who chooses to bear his medical risk h imsel f takes a gamble t h a t is 
better t han fair i n this particular case. 

I n i t i t i a l l y , the insurer is assumed to be a monopolist, regulated to earn 
zero profits . I n fact, the results have a wider appl icabi l i ty : the model of 
i n d i v i d u a l op t imiza t ion (Section 2.2) and the analysis of adverse selection 
under communi ty r a t i n g (Section I I I ) are both v a l i d for a p r ice - tak ing 
consumer, i n any marke t s t ructure . I t is only the analysis of o p t i m a l 
premiums (Section 2.3) tha t depends on market structure, v ia the constraint 
t ha t governs premiums. 

4.2 Has the VHI Experienced Inter-Generational Adverse Selection? 
McDowel l (1989, p. 9) shows tha t i n the early 1980s the VHFs members' 

age profile was biased towards the under-55s. Since 1984, the V H I no longer 
publishes age-profile data i n i ts annual reports, bu t i n the 1992 report (p.5), 
i t is stated t h a t "The membership of V H I is over-representative of those i n 
thei r middle years and under-representative of the 65-plus age category..." A t 
the same t ime , the average age of the V H I ' s members has been rising, bu t 
very slowly — from 29.67 years i n 1985-6 to 31.01 i n 1988-9, and to 32.46 i n 
early 1993 (Nolan, 1991, p. 133, and V H I , 1993 , 1 4 p. 7). F ina l ly , up to 1997, 
the V H I ' s membership has continued to grow, al though data published from 
1994-95 appear to be based on defini t ions t h a t differ f rom those used 
ea r l i e r . 1 5 

These three pieces of evidence suggest t ha t wh i l e the age-profile of the 
V H I ' s members may have been converging towards t h a t of the whole 
population, g rowth i n membership means tha t th is convergence, and the rise 
i n members' average age, have both been slower t han wou ld have occurred 
otherwise. Moreover, this evidence suggests tha t inter-generational adverse 
selection has not occurred to a great extent up to now. However, i t is the 
g rowth i n membership — presumably the acquisit ion of new members who 
are predominantly young and healthy — tha t has protected the V H I from the 
f u l l impact of an ageing membership on the cost of claims (see Nolan, 1991, 
p. 133). Now tha t the V H I has to compete for market share, i t is l i ke ly t h a t 

14. More recent annual reports have not included these data. 
15. VHI's Annual Reports 1989 to 1993 show "membership of the main plans: 1988/9: 

1.108m.; 1989/0: 1.130m; 1990/1: 1.166m.; 1991/2: 1.193m.; 199213:1.222m. The Annual 
Reports 1996 & 1997 show "membership": 1994/5: 1.378m.; 1995/6: 1.399m.; 1996/7: 1.424m. 
For data before 1989, see Nolan (1991, p. 148). 



average age, and costs, w i l l rise more rapidly . This w i l l tend to raise the 
relat ive attractiveness of experience r a t i ng versus community ra t ing , from a 
consumer's perspective, and there w i l l be increased scope for adverse 
selection to become a problem. 

Recent changes to the income-tax code w o r k i n the same di rec t ion . 
Premiums are now deductible at the standard rate only. To the extent t ha t 
marg ina l tax-rates fa l l as taxpayers age, this change reduces the at t ract ive
ness of communi ty r a t i n g to the young, who no longer get disproportionately 
favourable t rea tment du r ing the i r years of peak earnings. Reduction to the 
s tandard rate raises the pressure for adverse selection among higher rate 
taxpayers, and recent reductions i n the standard rate have this effect for a l l 
taxpayers. 

4.3 The Rationale for Community Rating 
Communi ty r a t i n g may be seen as a substitute for a missing market . I n an 

Arrow-Debreu wor ld , markets exist, inter alia, for medical services at a l l 
dates. U n d e r otherwise weak assumptions, every general compet i t ive 
equ i l ib r ium allocation is Pareto efficient, provided tha t the set of markets is 
complete. I n fact, there are no futures markets for medical t rea tment or 
medical insurance , 1 6 and insurance normal ly involves an annual contract. 
However, w i t h communi ty ra t ing , the excess premium early i n the life cycle 
may be seen as reflect ing an i m p l i c i t contract for future delivery: insured 
persons pay higher premiums whi le young and healthy, t ru s t ing the system 
to deliver i n the i r old age. 

The preceding argument reflects intertemporal considerations, but there is , 
also a cross-sectional aspect tha t i l lustrates the shortcomings of the standard 
model of i n d i v i d u a l u t i l i t y max imiza t ion i n th i s context. As a mat te r of 
observation, i nd iv idua l s have a degree of concern for others. Insurance 
schemes such as those of the V H I may work par t ly because some young and 
hea l thy ind iv idua l s pay premiums t h a t exceed the ac tuar ia l ly fair com
puta t ion. This may perhaps be explained par t ly through lack of competit ion 
i n the past, and par t ly through the tax rel ief on premiums. Other possibilities 
include i r r a t i o n a l i t y , or mis in format ion about hea l th r i sks and costs of 
t rea tment , b u t such explanations contradict the s tandard assumptions of 
economic theory. A fu l l explanation may include an element of a l t ru ism. 

W i t h experience ra t ing , differentially h igh premiums would be payable by 
ind iv idua l s subject to h i g h r i sk , for example the elderly, or h i g h cost of 
t rea tment , for example people w i t h a h is tory of chronic illness. Compared 

16. For hedging by individuals. Trading began in health insurance futures and options 
contracts at the Chicago Board of Trade in 1993, but these contracts are designed for risk-
hedging by insurers and reinsurers. See Hayes et al. (1993). 



w i t h a system of communi ty ra t ing , some groups m i g h t be excluded from 
insurance altogether, through inadequate income. O f course, this may be the 
outcome of community r a t i ng as wel l , i f adverse selection becomes dominant. 
The imposi t ion of a max imum age of admission to insurance schemes may be 
seen as a defence against th is , bu t a defence tha t is weak, given the h igh 
value of the max imum at 65 years. 
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APPENDIX 

C O M P A R A T I V E STATIC ANALYSIS OF T H E RELATIONSHIP 
B E T W E E N t j A N D p . 

F rom the f irst-order conditions for the Lagrangean L x after pa r t i a l ly 
differentiating w i t h respect to p, 

[ A ( m 1 - ( 1 - T ) p ) | B ( l - T ) p ] 9 t x _ 

l + r l + r A h l 

[ ( 1 . , x - i - + t 1 ) ] [ - A , ! _ _ ] . . m , 
1 + r A + -Hai- (B + - ^ ) ^ - A s i P ^ i - d - ^ P ) 

l + r 1 + r A h l 

3t 1 r X i r* 
or = [ Q 2 ] [ Q 3 ] - Q 4 , where A = ^ - j - ^ u " ( c 2 ) , B= Y ^ U " ( C 2 ) , and A s l and 

A h l are the coefficients of absolute r i sk aversion i n period 1 i n each state. 
From str ict concavity, A < 0, B < 0, A s l > 0, A h l > 0, u ' s l < 0 and u h l < 0. 
Also, i t is assumed tha t m 1 - ( l - x )p > 0. This seems reasonable: otherwise the 
only point of insurance i n period 1 would be to guarantee access to insurance 
i n period 2, i n the case of a prohibi t ion against jo in ing for the second period 
only. Clearly, Q x , Q 2 and Q 4 are a l l positive, so tha t a sufficient but not 

3t 

necessary condition for ^ < 0 is Q 3 < 0. After combining the two ratios tha t 

define Q 3 , the numerator is: 

A ( B + - B ( A + -^sL) , or after rearrangement, 
1 + r ) A h l 1 + r 

1 * 1 * 
u s l u h l t A 2 A 2 ( A s l - A h l ) + Y^r A s l A h l ( A 2 - A 2 ) l a s displayed i n the text, 

whi le the denominator is positive. 
I n the case where t j = 1, c s l = c n l and c 2 = c 2 (see footnote 11) so A=B, A s l = 

A j j j = A 1 and A 2 = A 2 , and Q 3 = 0. 

Q i simplifies so tha t P 1 = - z.—;—^zz—rr, 

and clearly | ^ < 0. 




