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The Third Partie's Verification Problem of Japanese Bankruptcy Law

Kenichi Nakamura
A guest professor for the doctor course of Chiba University of Commerce

Abstract

'The Bankruptcy Law, as an unwritten part of loan contracts, specifies the way to dispose of
insolvent loans. If the court could not distinguish the state of insolvency effectively because of
the third partie’s verification problem, the Insolvent should continie fo borrow for
reimbursement to increase his debt enormously. As consumers with incredible amount of
debts increase continuously recently, I study the mechanism how the Japanese Bankruptcy
Law makes the state of insolvency indistinguishable, and show that the Problem causes the
periodical and large increases of the number of Japanese.consumer bankruptcies.

Key words: Process of debt augmentation, Voluntary bankiupt, Chain expectation, Third
partie’s verification problem, Noise lender
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A Liability Rule as a Reasonable Social Compromise*

Yoshinobu Zasu?
CDAMS Graduate School of Law, Kobe University

Albsirect
This paper provides a liability rule as a socially reasonable compromige. 'This rule not only
satisfies the efficient property but also some kinds of fairness. The rule intends to induce a
recommendation by impartial courts. We demonstrate the following. A socially efficient onteome
I5 achieved in the Nash equilibrivin by the provided rule, which is equivalent to & conditional
Ota (1987) rale. In sowe cases, punitive damages (damages exceeding losses) are Tequired to
satisly soute nofions of fairness,

Key wordw: Liability Rule, Dumages Exceeding Victiws® Losses, Fair Bargaining

1 Introduction

A liability system cen be considered to be a deterrence system that makes damages Te-
sulfing from an aceident appear smaller than they are. The purpose of the liahility system
for accident deterrence i to minimize the social cost of accidents!. In addition, several
legal scholars and judges sugpest that some notions of fairness should be accomplished
through the legal system,

There are many economic analyses of tort liability rules. Brown (1973} is an early
research that revealed some eflicient liability rules in a bilateral model. Negligence rule,
strict Hability with contribubory negligence, negligence with contributory negligence, and
strict Hability with dual contributory negligence can induce parties $o choose a sociaily
efficiont lovel of care provided that the courts arc able to observe this for cach party and
establish it as a due care level. Shavell (1987) is a comprehensive survey concerning an
econumic analysis on liability, Most of the studies pertalning o the lability rule have
taken into account its conformity with the efliciency property.

Ota (1887} displays sa iuferest not enly in efficiency but also in the issue of fairuess.
His area of focus s on the distribution of the soclal cost of the accident {or the benefit
from blie activity that way lead to the accident). He forimadates a lialility rule to achieve
the two objectives, i.e., efficiency and fairness. He defines Fairness as the situation where
she payoff to both parties in an accldent is equal. In this paper, we rcfer 4o it s “ex
post fairness”. We incorporate some kinds of fairness into a linbility rule using » different
approach from that used by Ota (1987).

First, we establish the model and its assumptions and describe the socially eficient
conditions in section 2. In section 3, we provide e linbility rule as a ressonable social
compromise. The liability rule is moant to produce the recommendation thet courts as an
arbitrator make. The rule satisfies certain axioms, and the axioms are meant to embody
some kinds of fairmess. If courts empluy the llability rulo derived in this paper, & Parcto
efficient outcome will be accomplished in $he Nash equilibrium.

*I am indebted to Atsushi Tsuneki and Ken-ichi Simomura for their valuable comments
and cncoursgement. I am also gratefil to Taro lshibashi, Sigeki Ojima, Makoio Usgami, and
Yoshiyuki Wada, as well as the participants at the First Annual Meeting of the Japan Law
end Heonomics Association in Seikei University. All remaining errors are mine.

fE-mell: yzasu@kobeu.ac.jp

‘Hamada (1877} distinguished three types of social costs of accidents. In this paper, the social cost of
el accident relers to the primary cost given by Hamada. ‘That is, 1 refers to the cost of divect damages
incurred upon the oceurrence of an accident and those incurred upon the deterrence of an accident.
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Section 4 shows that the liability rule derived in this paper is equivalent to that
formuiated in Ofa (1987) provided the compensation or penalty lovel is equal between,
the parties and provided same notions of faimess (axioms) require punitive damages,
i.e., damages exceeding victims' losses. Previous studies have justified punitive damages
from the viewpoint of efficiency. In other words, in some cases, punitive damages are
recuited to cnsure potential partics a socally cfficient lovel of caxe®. In this paper, we
justify punitive demages on grounds that a liability rule satisfics some notions of fairness.
Finally, soction 5 provides a bricf conclusion.

2 The Model and Socially Efficient Conditions

Let us desczibe a bagic bilateral mode! of an sceident, where injurczs and vickims can
influence the expected loss of the accident. We define a Lability tule as follows:

Definition A lobifity rule 45 o rule thal mekes injurcrs and vickims puy the rate of r
and 1 —r respectively, in order to cover the amount of losses from en accident.

The amount of lesses frow an accident is expressed fu torms of X (coustant). K
denotes the pecuniary losses (the amount of losses of replaceable goods). Following Ota.
(1987}, the expected costy of injurers (ECY) aud victiing (BFOy) are

EC; = Crlu) + pla, bir kK, (1

BCy = Cy(b) +pla,b)(1 - r)K, (2)

where a € [a, &}, b € [B, ] denotes the level of care of injurers and victims, respectively.
Crla), Oy (b) denotes the respective costs of cexe of injurers and victims given @, b,

p(a,b), (0 < p(a,b) < 1) is the probahility of an accident given a and b. These functions
ars assumed to be continuous. In addition, we postulate the following conditions:

Cile) >0, Cy(h) >0, Cfa)z0, 4B =0,

_ Opla,b) _ Opla,b)
pa(ﬂzb) = _5&__‘ < G: pﬁ(ﬂ': b) = B < D:

_ Ppla.b) _ Pp(anb)
pau(a'sb) = " Buda >0 pbb(a: b} = " 5hh >0,

Paala, b)pee{a, b) ~ {pa(e, B)}* = 0.
Moreover, at least one of the conditions C¥ > 0, C} > G or paapw — pﬁb > 0 come into
effert. C3{), Cy (), p(, ) are convex functions. The social geal is to minhinize the total
cost of an accident (ECg):

min B0y = C) (e} + Cv (8) + ple. b) K. (3)

Socially efficient levels of care (a*,5*) are determined by the following equations:®
Cia*) + pu(a*, bF)K =0, (1)
CY(b) + p(a*, B)K = 0. (5)

Based on the above mentioned assumptions, cquations (4) and (5) are the necessary and
sufficient conditions of the social efficiency.

“See Shavell (1987) p.252.
2See also Ota (1987).
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3 A Liability Rule as a Reasonable Social Compro-
mise

Lot us now incorporato the viewpoints of both parties into the liability rulo. We assume
that courts design & liability mle as a reasonable social compromise?, In concrote terms,
courts determine the yule for dividing the losses between the parties as per the Nash
bargaining sclution. We use the Nash solution becanse it is usor<friendly and satisfies
the soctally desirable axioms. The axicins ey embody noruative objectives of tairiess.
We provide the definitions of a bargaining sclution and the axioms following Mas-colell,
et al (1995).

Definition A barguining solwtion is o rule that assigns a sclution vector f (U,uryel
to every bargoing problem ({7, u*).

Axiom 1 (Paveto Efficiency) The bargaining solution f () sotisfies the Pareto prop-
erty if for every U, f(U) ¥s v {weak) Pareto optimum, i.e., there is no u € I such that
u; > f(U) for every i,

Axiom 2 (Symmeiry) The bergaining selution f(0) saiisfies the properly of symmetry
if whenever U is @ symmetric set, ll the entries of f(I) are equell

Axiom 3 (Independence of Utility Origins) The hargaining solution f() is inde-
pendent of wlility origins if for any o = (1, o), we have (U, v+ o) = f{U, WY+ oy
Jor every i whenever U' = {(uy + ay,ua + o) 1w € U}

Axiom 4 (Independence of Utility Units) The bargoining solution f() is indepen-
dent of utility units if for any B = {81, Ba) with 5 > 0 for all i, we have JUY =8 f:{th
Jor every i whenever U’ = {{Mru1, foun) 1 u € U}

Axiom § (Independence of Irrelevant Alternatives) The bargaining solution f )
satisfies the property of independence of irrelevant clternatives if, whenever U7 C U and
FU) e U, it follows thet F(U') = F(IT). :

It is shown that the Nash solution satisfies these five axioms®.

We consider the following game. Courts design the pair of liabilities {r, 1 — r) as the
Nash bargaining solution in the first stage. According to the rule in the second stage,
fhe njurers and victims choose their respoctive of care,

In ateal trial, courts adjust the parties' claims or play the role of mediator betwesn
them. Affer an accident, partics bargain ovor their liabilities in or out of the court.
Bimilarly, we assume that courts consider the following issues. I potential injurers would
bargain with potential victims ovor their liabilitics in the absenee of a transaction cost,
which liability rule would each of them agree with? We assume that courts consider this
pair of liabilities as the Nash bargaining solution. Courts solve the following problem:

mrax(u; - dj)(uv — dv) (6)

“In this case, the term " courts " refers to the social authority responstble for deciding the Hability.
5For explanations of the axioms and the proof, see Mas-colell, et al (1995), Okada (1996), and
Thomson (1994) in addition to Nash (1850).
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. In this case, we sssume that both particy are risk neutral. Moreover, the feagible sch
of bargaining U7 possesses the following properties:

U= {{ur,uv)|lur = —ECi{4,b,v) = dr,uy = —ECy(a,b,7) > dy,
2 € [e,8,b< [b5,r e [0,1]},

where uy and wy are payofls to ench party, and (dr, dy) € U is the disagreement point
in the bargaining theory. In this confext, the disagreement point can be interproted as
the minimum level of compensation that the courts guarantee each party or the level
of penalty that courts impose on each party if they fail to comply with the lability
rule when accidents fake place. In other words, cach party to an accidents no longer
bears this level of compensation or penalty, The courts and not the parties can choose
the disagreement poiut. In order to use the Nash solution, the [easible sot U7 must be
compact and convex®, In order fo satisfy this condition, $he following asswmption is
added at this point. {d;,dy ) lies in the range of

—{Cr{a”) + Cv () + pla®, 0"} K} > dy - dv 2 —{Cr{a) + Cv(B) - pla, D)K.
We solve the above problem (6}, end obtain the following:

T{CL b):EWCI(CL}ﬁCv(b)_ dj—dv ) (7)

! 2 2p(e, b)K 2p(a, b) K
‘We refer to the liability found in (7) as the Nash liability rule.

We now consider the behavior of both parties when courts employ the Nash liability
rule. At tlds point, we sssumne that courts can observe the costs of care and expected
lossen pla, B) X of both parties. In other words, courts need to know not only the realized
values of Cp, Gy, K but slso s function p(a, b} and the realized value of the level of care
(¢,0). In addition, we asstime thet injnrers will minimize their expected cost given the
level of care and minimum level of compensation of the victims, and that victims will
minimize their expected cost given the level of care and minimmm level of compensation
of the injurers. Under these assumptions snd according to the Nash lability rule, we can
derive the following proposision”,

Proposition 1 If couris employ the Nash liobility rule, then both the injurers and victims
act in o socially efficient manner and the unique Nash equilibrium is achieved.

4 Some Notions of Fairness and Punitive Damages

Employing the Nash liability rule results in social efficiency and some kinds of fairness.
By a different approach, Ota (1987) pays attonticn to ex post fairncss ss well as to
efficiency. The injurers Hability derived by Ota (1987} is as follows:

1 C -

= }(CL) Cv(b) (8)

2 2pla, B)K
from ECt = ECy or Cr{a) +pla, b)rK = Cy(b) + ple, b)(1 —r) K, Likewise, the victims®
liability is 1 —». We refer to this liability rule as the Ota liability rule. On comparing
oquation (7} with {8), we obscrve that the Nash and Ota liability rules arc identical if
and ouly if dj = dy.

ST'he proof is given in Appendix 1.
TThe proof is given in Appendix 2.
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Proposition 2 The Nash and Ot Kability rules ure identical iff the level of compensa-
tion. or penally of both ingurers ond vickims is cquivalent. In other words, the Ota labihty
rule eqnals the Nash bargeining solution in cose of equivalent disagreement poinds belween
the parties.

Thus, we can observe that Ote’s ex post fairness is cquivalent to the statement in axiom
2 (symmetry) with d = dy.

In this context, as we have explained, we can consider (di,dy} as the level of com-
beusation or penalty of the partics, The menner in which we determine {dy, dy ). This
depends, in this context, on a value judgment. Tf d; > dy, we would focus on the injurer.
Otherwise, we would focus the victim, For simplicity in this paper, we hereafter, follow
Ota (1887) and we suppose df = dy.

Employing the Nesh Hability mle with d; = dy implies shat courls equalize the
minimum level of compensation or the lovel of penaliy between injurers end victims. We
can safety suy that we regard the compensation level of the partios as equal in the context
of this bilateral model where both parties provide socially efficient lovels of care. This is
because it seens reasenable to suppose shist injurers and victims ave equally respousible
for the aceident, such as some traflic accidents.

uy

ur

()

Fignre 1: Case 1 pertaining to the magnitude of liability exclusive of punitive damages
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' “‘\:—p(a*,b*)(l K

Let us now graphically demonstrate that the restricted magnitude of liability does
nof satisfy some notions of fairness, In Pigure 1, the fonsible rtange of the Parcio frontier
is represented by the thick line when the magnitude of liability s 0 < r < 1. We can
verify that the Ota liability rule is identical to the Nash bargaining solution (point N in
the figure) when d; = dy.

Uy

2

(dl : dli}

Figure 2: Case 2 pertaining to the magnitude of lability exclusive of punitive damages

Figure 2 represents cases that are different from those in Figure 1. Similar to Pigure
1, points N and KS represens the Nash solution and the Kalai-Smorodinsky solntion,
respectively. The Kalai-Smorodinsky solution is the represensive solution as well as the
Nash one. The former solution generally satisfies a property different from to the one
satisficd by the lattor. Unlike the Kalai-Smorodinsky solution, the Nash solution satisfics
axiom 5. Converscly, the Kalai-Smorodinsky solution satisfies the property of monotenic-
ity. However, in this model, which permits the transfer of utility in terms of menoey, both
solutions can satisfy axiom 5 and menotonicity. The definition of monotonicity is given
ag follows:

Axiom 8 (Monotonictty Property) The bargaining solution f{2) is monatone if f{U) <
S whenever U c UY.

Firstly, let us consider the situation where the vietims' cost of care s substantially
larger than that of the injurers’, In such a situation, nelther the Ota nor Nash liability
tules can satisly Ota’s ex post fairness. Ota {1987) intended to equalize the expected
cost of cach party and formudated a liability rule that possossed this feature. However,
in Figure 2, we can observe o case when the expected cost of each party is unequal.
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Secondly, we consider a scenario when the costs of care of each party beeomes smaller
due to, for example, technical innovation; however the losses increase when an accident
ocours. In this situation, the social cost decreases and the Pareto frontier moves tn the
upper right direction. The Nash (Ota Bability rule) and the Kalai-Smorcedinsky solutions
represent points N’ and K5, respectively. In this case, the Nash {Ota) and the Kalai-
Smorodinsky solutions move in the upper lefi direction. This indicates that the Nash
(Ota) and the Kalai-Smorodinsky solntions do nob satisfy monotondcity. In this comtext
this implies that mmder a decreasing sccial cost, whenever one of the pariics increascs
their payoffs, the other decreases theirs.

The liability rule doos not satisfy both ex post fairness and monotonicity because the
magnitude of linbility is restricted to 0 < r < 1, We can solve such problems by enlarging
the wagnitude of lability (r > 1 or » < 0)®. Thus, v > 1 or v < 0 implies that courts
impose punitive demages on injurers or victims®. In other words, it can be said thet the
wgnitude of Hability should not be restricted.

Uy Ur

PK. sy UL

Cr + (1 — ) K

Figure 3: Change of sohtion when courts permit puaitive damages

In Fipnze 3, we can observe that inder the Nash linbility tule with d; = dy (the Ota
hability rule) point N will be obtained when 0 < » < 1. We con verify that enlarging
the magnitude of Hability r results in a new point N’ because the feasible range of the
Pareto [rontier is expanded. Note thal at point N', the liability rule setisfies Ota’s ex
post fairness. We can casily verify that the payoffs of both partics increase whenever
social cost decreases under the Nash lisbility rule wish a sufficiently large ». The Nash
Hability rulo satisfics monctonicity and Ota's ox post fairness when the magnitude of
liability is sufficiently enlarged,

Proposition 8 a. If the magnitude of Hability 45 0 < v < 1, then the tiebility rule
derived by the Nosh or the Kulai-Smorodinshy selutions and the Ota Hability rule do not
satisfy monotonicity, and the lability rule with dr = dy does not satisfy Cta’s ex post
Fairness.

3The rpgnitude of liability must satisfy the condition that the set I is compact and convex,
“1n this context, the term “punitive” does not imply that courts punish tortfeasors, but merely means
that the magnitude of ability is larger than the actual losses.
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b. If the magnitude of liability s sufficiently large, then the Nash end the Ota Hobility
rules satisfy monotondcity as well os the Nash Bability rule with dr = dy (Oto. Lability
rule) always satisfy Ota’s ex post fairness.

Prior to this article, the damages exceeding the actunl losses (punifive damages) have
been justified from the viewpoint of efficiency, In other words, punitive damages are
required to provide a potential party with a socially cfficient Ievel of care. Shavell (1987,
PP.262-203) presents some examples of this, Thero is, for instance, a possibility thet a
party will cscape, that injurers will obtain socielly illicit benefits or incur socially illicit
costs of care, or that victims will lose wage samings as a result of an accident. Further,
there may cxdst victims’ receipt of collateral inswwance benefits or victims’ nonpeciniary
losses. In this paper, we justily punitive damages not for these reasons, but because of the
sieed that o Hability rile should satisty the condition of ex post falrness and wonotonicity.

5 Concluding Remarks

Most of the previons studies on linbility rules concerning aceidents did not include the
viewpoint of the parties or procedural justice. This paper provides a liability rule as a
ressenable social compromise that satisfies some notions of fairness or axioms.

The liability rule derived in fhis paper achieves social cficiency in the Nash coui-
librium. If the parties’ compensation level (disagreement points) are equal, the Hability
rule derived in this paper ig identical to that derived by Ote {1987). In other words,
although Ota (1987) doos not explicitly demaonstrate it, his rule is similar to the Nesh
bargaining sclution with equal disagreement points. Unless the magnitude of lability
derived in Ota (1987) and this paper includes punitive damages, the rules do not achieve
a notion of Ota’s ex post falrness and do not satisfy monotonicity in svme cases. Courts
should incorporate the potential for punitive damages info the magnitude of liahility if
this problem is to be resolved.

Tle problem that vomains is that each party would bave to shere inefiicient parts
of social cost i we relax the assumption thet each party to accidents and the courts
cau observe the costs of care and expected losses. However, we believe that this article
provides a different perspective of liability mmles and punitive damnges,

Appendix 1: Proof of Compactness and Convexity of the
Feasible Set

U= {(u;,uv)\u; =—ECr{a,b,v} = dr,uv = —ECv(a,byr) > dy,
a€fa.abebbre01]}
+ Proof of Compactness of U/

Sets g, @, [B,b] axe compact and —EC(a, b), —FECyv(a,b) are continuons functions; thus,
set U is compact.

' Proot of Convexity of {7 N
For any (ur,uv), {1}, v),) € U, there exists (,0), (¢',b) € e, @] x [b,B] such that w; =
—EC{(a,b),u) = ~BCr{a, 6", uy = —FECy{a,b),u}, = —ECy(d, ).
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We choose any ¢ € [0, 1] and show that
tlur, vy) + (1 — 8){uh,ul) € I

In order to demonstrate the convexity of U7, let us show that (U, d) is d-comprehensive.
By definition, (/,d) is d-comprehensive if uw € [7 and d < o' < u, then o € U,

If the Pareto frondier is downward sloping, (U, d) is d-comprehensive. This is why we
will prove thet the Parcto frontier is downward sloping.

L= —ECy(a,br)+ AMus + ECr{a, b,v)]
GECYy n )\E)EC]

be=="5, e ! (®)
_ BECy | OEC;
Ly= == F A =0 (105
_ GBCy 0BG,
L=t At =0 (11)
Ly=ur+ EC; =0 (12)

(11} and pK + ApK = 0 implics that A = —1. Thus, (9), (10}, (12) are rewritten as

—Cr =~ pak =0, _ (13)
Gl -k =0, (14)
ur +Cr +pri =0, (16)

The total derivatives of (13), (14), {15) are

—~C¥da — paaKda — pop Kdb =0,
MOﬁdb - pabKda. — 'pbbf‘(db = G,
dus + Cyda + perKda + pyriKdb + pKdr = 0.

The above set of equations can be smmmarized es follows:

_O?‘ - pll.ﬂ'f( Pr;i.K Y da 0
—Pap - (; — oK 0 db = ¥ .
Cf +park il piC dr —dup

Now, il we assume that

—CF — poa Pap & 0
D= —pas I —C¥ —-pwK 0 ],
Ch + parK i pK

then

|D] = (CF + pac K)(CY + pin K )IPK — (po )&
= pE(C{CY + CTpin ki + CPpankl + puapun ™ — (0, K™ 2 0.

By assmuptiow, |D] > 0.

53

Japanese Law and Economics Review vol.2,No, I {Febrvary 2006)

B - - —duy
da = 0,db = 0,dr = o
- dr . —1
Since J’rf; =K < 0,
b da ab or
' _ _ ¥ zr o AL _
uy (ur) = Y B {pe s 4 pb*@u;)(l K +pK(m3u1)
ar
_p,.‘{(—aw) <0 {16)

Besed con the above, we obsorve that the Pareto frontier is downward sloping and the
feasible sot is d-comprehensive,

Functions —FCy(a,b), —FBCy (a,b) ate conceve [or any {a, b}, becavse BC;, ECy are
convex functions for any (e, b). —ECy (a,b) > d;i, ~ ECy{a, b} > dy for any (a,b). ‘Thus,
the following inequalities come into effect:
dy <H—ECi(a,b)) + (1 —1)(—EC{d' . b)) < ~BC(ta+ (1 — t)a’, th+ (1 — )8') and (17)

dy <tH{—ECy (e, b)) + (1 — )(—ECy (a', b)) < ~ECy (ta + (1 — t)a', b + (2 — £)b). (18)
In these equalitics (a, &), (o, ¥') € [a, @] % [, ] and sct g, @] x [b, B] are rectangle; therefore,

this st is convex. Thus, t(a, b} + (1 ~t)(a’, ) ¢ [@. 7] x [b,5]. Using the above findings,
we observe that

(—BC(ta+ (1 —tja’, th + (1 - ), —ECy(ta+ (1 — )’ b+ (1 -ty e U

cowne into effect.
(U, d) is d-comprehensive and, by (17), {18},

1H[-EBCi{a,b)] + (L - t)[-BC(a", )], H{—ECy (6, 0)] + (1 = ) [-ECy (o', F)]} e U,

ie.,
Huruy) +{1— t)(u!!s'”";f) el

QED.

Appendix 2: Proof of Proposition 1

In this section, we will provide a proof of Proposition 1, First, we consider the injurers’
behavior under the Nash lability rile. Under their lability +, the injurers will act as
below:

OC: = O 4 parK +proK =0 or
1, a, — i = - —
Of v (§ 4 =CrtGuzersts) | pic (Cirtme(Gruits 8y _,

Cy4dp-di),
2p? K '

R O —
where 1, = I = o+ @
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thus, Cile) + pale, b)K = 0. (19

The injures will choose a*(b), which satisfies equation (19), Similarly, the victims will
act under their liabilify 1 — 7.

Ly — (4 {l — VK 4+ p(—mp}K =0, or
Gyt (} + S=Gghdi=to) | pit (=Ceptmlgpiop-inn) _

where 1 = g_'r, =

&y 4 PalCr—Cvtdr—dy),
K R ;

thus, C{(B) + ppla,b)K = 0. (20)

The victiws will choose b*(e), which satisfies equation (20).

As stated above, in the Nash eqnilibrinm, the injurers and victims will choose a* =
a*(0*} and b* = b*(a*), respectively. Socially effivient levels of care will be achieved, for
in the equilibrinm, the conditions (19), (20) are equal to the social efficient conditions
(@), (5).

Let us prove that the equilibrium is unique. To demonstrate this, let us assume that
there is another equilibrium (& # a*, b # b%).

1
ECi(a) = FPall + %C’}(a) >0 foraxa

1his implios that injurers will be better off by reducing their level of care a; and they
will not choose a > a*, but o < a*. Similarly,

EO(6) — %mk + %C.’,(b) >0 forb> bt

indicates thut victims will be better off by teducing their care level b und they will 1ot
choosa b > b*, but b < 5%,
Therefore, (o < a*,b < b*) are chosen, This implies that

ECi(a) < BCr(a”) for a < a”
ECy(b) < ECy (8"} for b < b*;

othorwise, (@ < o*,b < b*} would not have been chosen, As a result, these inequalitics
are

Crla) + p(a, B)K < Ci{a*) + p(a*, B,
Gy (a) + pla, K < Oy (b*) + ple, ) K,

which i coutracictory to the definition of the socially efficient levels of care (o, b*).
GED.
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