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Abstract

This theoretical paper considers mandated costisgifas a way of providing care for

the poor. The method is similar to user fee headtte systems with exemption policies
for the poor. In the model, the government mandé#tesproper treatment of illness

regardless of the ability to pay, and enforces timaindate with investigation. The results
show that under costly investigation the physiciandomly cheats by providing the

wrong treatment to some types of patients. In nespothe government also randomly
investigates the treatment of such patients. Tisalt® also showed that cost shifting,
hence user fee, deteriorates the welfare of bothrith and the poor as investigation

becomes costly.
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INTRODUCTION

In every society there are poor individuals. A pyplissue is the provision of the
necessities of life to the poorest individuals isogiety. One necessity is health care. If a
society is not willing to see the poor die fromatable diseases then the provision of
health care must involve some component of rebigion from the rich to the poor.
Even with improvements in heath-care technologis th a problem, which may get
worse. As health-care technology improves, the obsteating some diseases may fall,
but the set of treatable diseases may grow.

One contribution mechanism that is common in thalthecare market of many
developing countries is user fees. User fee doesmolve redistribution from the rich to
the poor. However, it is not socially desirable fbe poor to be denied treatment as a
result of inability to pay. Thus most user fee pies have exemption policies for the poor
in society. According to the literature (e.g., @iis 1997; Nyonator and Kutzin, 1999;
Valdivia, 2005; Haveman, 2009), the difficulty odlentifying the poor makes the
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exemption policies non-functional in practi¢he(policy may still be non-functional in small

communities where the poor can easily be idenjifiddhe implication here is that the rich

receive the treatment they desire and the poorg@ated. This may not always be the
case because both private and public health fasilihay not want to be notorious about
denying care to the poor. Health care providers thag find it desirable to provide care
to the poor and charge it to the rich. This papews the welfare implications of such

behaviour on both the rich and the poor.

The paper models a system in which the governmemdates health care providers to
shift cost from poor patients to rich patients. Exemption policies in the health care
system with user fee are designed with the intantih@t access to life-saving treatment
would not depend on ability to pay. A questionds, people die from treatable diseases
due to an inability to pay in these societies? ahgwer is yes, but fewer than one might
initially imagine. In Ghana for example mission pitals (these are hospitals owned by
Islam or Christian churches) would not send uniedupatients away as a result of
inability to pay but would but would keep them imethospitals until the fee is paid.
Undoubtedly, many such patients would be allowegadome when it becomes obvious
that payment is impossible. Such practice is eeemd in public hospitals in developed
economies as well. Take the case of Canada prithegamplementation of a publicly
financed health care system. Consider a commuwoityod faced by a patient with a life-
threatening disease that could be treated but anlg cost beyond the means of the
patient. Were these patients allowed to die? Untulyp some were, but some doctors
treated the patients, billed them, but did notemtilpayment (Evans, 1984). How would a
doctor or a hospital cover cost with revenue beatosts for poor patients? The answer, of
course, is with revenue above costs for rich ptgjehat is, withcost shiftinglt is a form

of private redistribution from rich to poor or from orchesedtby doctors and hospitals.
The redistribution can also be from patients wittequate insurance to those with
inadequate insurance (McArdle, 2009; Peduda, 2006).

Non-user fee health care systems, such as natieaih insurance system in Ghana,
publicly financed health care in Canada, subsidinadf health care for the poor or aged
in Kenya and Uganda, or even direct redistributibrough the tax system as in the
optimal taxation literature, are public-sector igi&e approaches in comparison with
cost-shifting. In particular under cost shiftintpe redistribution from rich to poor is

orchestrated by the doctor using the price systerthat no resources flow through the
hands of the government. If the operation of gowemnt uses resources (e.g. the
taxman’s salary) or wastes resources (e.g. commptihen this lack of public sector

intensity can be a comparative benefit of the sbdting approach. Government

operation becomes even more costly in economids large informal sector, as in the
case of many developing countries.

The purpose of this paper is to study mandatedstofiing as a redistributive approach
to the problem of providing adequate health caréh&opoor in the presence of costly
government. The costliness of government can beaabeh cost of the resources used,
corruption, mismanagement, etc. The model exteretget (2000) by introducing two

categories of patients, rich and poor. It combities capitation in Leger with fee for

services, and replaces the insurance firm in Leggbra costly government that mandates
the treatment of patients regardless of abilitpag. The patient’s iliness is either of high
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or low severity, which can be treated with highlow treatment, respectively. Both
patients pay the same fee for low treatment butritle pay a higher fee for high
treatment. Since mandated cost shifting allows igleyss to charge the rich a higher
price than the poor, it gives incentive to the isklfphysician to cheat by providing
inappropriate treatment to the patients. Governnrergstigation is thus needed to give
the physician the incentive to treat the patieqrapriately. The physician pays a fine if
found guilty, and government gives any excess negefter investigation to the poor as
a subsidy. The results of the study show that thesipian has the incentive to cheat by
over-providing care to the rich and under-providezge for the poor. Compared to the
user fee case, the results indicate that even theagety wants the poor to receive care
regardless of ability to pay, the asymmetric infation in health care provision
(equivalent to costly investigation) leads to afer& loss to both the rich and the poor.

THE MODEL

This is a game with two players: the physicispi(esenting a health care provider and so can
be a doctor, a hospital, a clinietc.,) and the government, and passive agentsamo
patients in a free entry and exit market. The ddeee entry and exit allows the analysis
to focus on the effect of mandated cost shiftinthaiit adding any other inefficiency that
may exist in the health care market as a resuli@fibsence of free entry and eXitere
are two types of patients: rich and poor, indexed or P. The rich here includes middle
income and above. Categorizing people into rich padr is the practice even in the
world of a continuum wealth. The United States éaample, uses family income to
determine whether one is (rich or middle income)poor (and hence qualifies for
Medicaid). In Ireland there are medical card pasgpoor) and private patients (rich or
middle income). Let be the proportion of the rich among the patient$ @ — r) be the
proportion of the poor. A patient gets sick onlycendrawing from two severities of
illness: low severity #") and high severity?"). The rich and the poor draw from the
distribution 8 = {8", 8"} with probabilities 77 and (1-77) respectively. The successful
treatment ofé" requires high treatmen¢!’, and that ofé" requires low treatmeng",
with € < €. Income is observable to the doctor and the gawem. In developing
countries where there is a large informal sectapfes’ income are identified by their area of
residenceTwo cases are examined: costless investigationcastly investigation. Both
the physician and the government can costlesslgrabshe type of illness under costless
investigation but only the physician observes ypetof illness costlessly with costly
investigation. After observing the type of illneske physician chooses the treatment
type. While the illness type is not costlessly obable to the government, the treatment
type is observable.

The government collects a lump-sum tg,from rich patients to fund the investigation
of the physician and for redistribution to the pdopays a lump-sum subsidy,, to the
poor. In an extreme case in which it is too costly fog tfovernment to collect any revenue, it
can borrow to finance investigatioA. patient pays a fe&' (i = H or L), for treatment and
spends the rest of their inconyg, y-C', on all other goods and services consuméwyev
Yi-¥ = Y- & forj =Randy, + .=y, + . Their health statusX8', €), is a function of
iliness and treatment. Their utility function ig:; (y, £y, -C', (6", €')), andU; > 0,
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U, > 0 andUy; < 0, U,y = Uy, = 0. The physician’s utility is/(C,€); Vo < 0,V; > 0, Vi1 <
0, andV(0,0) = 0. The assumptiolJ;, = 0 is added to simplify the calculations. The ogai of
this assumption does not affect the results qtizisy.

In a free entry and exit market, physicians earo peofit for each type of treatment and
soV(C"', &) = V(C™ ") = 0 and withe > €", it follows thatC™ > C". In a free entry
and exit markeM(C™", € = V(C", &) = 0 because if one is positive the physician
increase their utility by providing the treatmeyyé that provides positive utility. Besides
with free entry and exit, other physicians will@nand compete it away. Alternatively, if
one is negative then physicians will exit the markgithout any redistribution it is
assumed that the poor cannot aff@d. With y, = 0, it is also assumed the poor cannot
pay more thai€"" for health care. It is assumed that the poor ceafford the actuarially
fair insurance premiumzpC- + (1-75)C™. A standard approach to such inequality would
be for the government to redistribute income thiotige tax system by collecting enough
revenue to subsidise the poor who receive highnrexat. However, such a solution is not
necessarily optimal in this model because of thditahal assumption of a costly
government. Following Burbridge and Myers (2004% model assumes that government
is costly. The assumption is that for every dolt#r revenue collected a given
percentages), is lost. In an extreme case in whiah= 1 all revenue collected is lost
through the costliness of government.

If the government uses a tax system then the gowamtis budget is balanced if what is
collected after waste is equal to what the pooh\igh treatment receive, i.e(l - &) )k
H L
= (1-1)( - 7g)(C™- CY, which implies thay, = d-nd=-m)Cc” -C7)
ril-w)
approaches infinity asw approaches one, for any finit€{- CY). The use of the tax
system for redistribution in the presence of algagivernment then is not optimal.

. Thus )&

Alternatively, the government is allowed to redisite income through the health
care system by directly mandating the physiciagive any patient the proper treatment
and to charge the pod@" for either treatments, and charge the r@h for €. The
market then determines the high treatment®epaid by the rich through free entry and
exit of physicians or zero expected profit.

With both the rich and the poor payif for low treatment such th&(C" ,e") =
0, withe > ¢, and with the poor paying- for €, it follows thatV(C", €) < 0, i.e.,
the physician makes a loss from treating a podepatvith €. The physician can only
earn a positive utility iv(C*', &) > V(C"", €') = 0 implying thatC®" > C™ > C"". The
focus of the paper is redistribution not insurariEee poor patient pay€"- in either
illness state so has no incentive to insure. Ttke patient can be assumed risk neutral to
avoid the insurance issue. The inequality howeveates incentives for the physician to
cheat when choosing treatment type. The physiciay mot always use the right type of
treatment, but here the choice of treatment woejokdd on the patient’s income type. It
is assumed then that with probabiliy/™" the physician chooses to treat a patient of
typej, given that the patient has draw' (cheats), and with probability (1"") she
treats the patient witd. With probabilitya™" the physician chooses to treat a patient



Government Mandated Cost Shifting

who has drawré" and with a probability (Ix") the physician treats the patient wéfh
(cheats).

In order to protect the welfare of patients, theegoment investigates the physician. The
timing is as follows. The government mandates tbkowing behaviour from the
physician: for all patients, tre&" with € and charge the po@", treatd" with € and
chargeC" whether the patient is rich or poor. Next, a patigf an income type comes to
a doctor and must be accepted. This is a strongrggsn but a structure where doctors
are expected to do some treatment for the pooddaeiiconstructed. One can consider a
case in which society frowns at doctors who semat patients away without treatment.
The need for a good reputation (in order not te lpatients) then can induce doctors to
provide some treatment even if inadequate regagaieability to pay. The income
type is observable to both the doctor and the gowent. (In a developed economy
where the formal sector is large one can imagimeptient’'s ID card, issued by the
government, reflects income type. In a developicgnemy where the informal sector is
large, patient’s income type could be identified thgir address or race). The doctor
costlessly observes the illness type. The doctem tthooses whether or not to cheat (
Simultaneously, the government chooses whetheobtoninvestigate conditional on the
observed income type and treatment tgfer €. Because the patient’s illness type is
not observable to the government without invesiogatthere is private information and
the solution concept is Bayesian Nash equilibriifus, it is assumed that the
government investigates the physician with protityb,llﬁL for a patient of income type
who has receive@", and with probability (14" it does not investigate. Fa", it
investigates with probabilits", and with (14" it does not investigate.

If the government investigates it will be able itedf out whether or not the physician used
the right treatment, but it incurs a cokt,If the physician is found guilty of using the
wrong effort she pays a fines As discussed in Becker (1968) and Shavell (198:t}ing

the fine sufficiently high would deter the physicitom cheating. The problem with this
is that of credibility (Andreoni, 1991). If the gennment sets the fine extremely high then
the physician will not expect the government to lenpent it and so will cheat. Thus it is
only assumed that the fing, satisfies the conditions which require that thgsotian is
better off not cheating than cheating and beingybawith certainty ©One advantage of
cost shifting is that this usual credibility issadess of a problem here because the physician who
does not treat a severely ill patient, for finaheciason, could expect a serious punishment)

0>V(C"Y,e")>V(C" -ge") (1)
0=V(C",e")>V(C® -ge") (2)

Equation(1) states that given the government investigatesfitieeis high enough such
that the physician is better off usieg to treat a poor patient who has dra@f, than
treating him withe" and being fined. Similarly(2) states that, given the government
investigates, the fine is high enough such thapthsician is better off using to treat a
rich patient who has drawfl", than treating him wite™ and being fined.

As already explained, it costs resources for theegoment to collect taxes. Given that a
physician is found guilty, the physician pays aefiThe fine collection is assumed to
require less time resource than that requireddatéa rich person and tax the one. &ret
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denote the extent to which the cost of tax collecxceeds the cost of fine collection.
Thus the costliness of government for fine colattis 7 = w - 0. The following
assumptions are added:

Assumption 1U(y; = y—C% &7, €)) > U(y = i-C9, a68", €Y)), (=S, L) a patient
of typej with high severity of illness is better off wheeated withe” than when treated
with € given the fees for type

Assumption 2: ¥ = y - C-, 8", €)) > U(y; = i - C, §8%, €), a patient with low
severity of illness is better off when treated wéththan when treated witd' given the
fee paid.

Assumption 3k < (1 - 75)(1 - )@ andk < 7&(1 - 1)@ The expected net fine collected
from investigation, given the physician is foundliyu exceeds the cost of investigation.
This assumption implies that the costliness of gavent for fine collection is strictly
less than one in the model. It is shown later othenpaper that when the government is
costly enough to make mandated cost shifting mptanal than the direct redistribution
of tax.

It is assumed that and the government's objectivetfon, EW(a;""

of the expected utilities of the patients:
EW(a;'" af"™,y) =A== BE,(y, +y, ~C", (6" &)

+BsU (y, +y, —C",5(8",€"))

+BHU (Y, +¥, =C",3(6" ,e") + W= B U, (y, +¥, -C", (6", e")] (3)
+1[ BrUr(Yr = ¥r —C", O(6",€")) + 1= B )Ug(Yr — ¥r —C*, 3(6" , €"))
+BEUR(Yr — ¥V =C%,3(6" ")) + (1= B Wr(Yr — ¥r = C°,3(6", e"))]

mait
Q-m)ai'" +ma’™ Q-m)al’™ + mat
terms in the first square brackets represent a pabent’s expected utility when treated
with €. The second two terms represent the patient'satggautility when treated with

€. Similarly, the first two terms in the second s@ulrackets represent the rich patient's
expected utility when treated with and the remaining two terms represent his expected
utility when treated witke™. The government’s budget constraint is:

A= @yg = Q=1 + Q=1)Bp s (-K) + A= o) 11 (1= 1)~ k)
+ Bty (FK) =B ) e (A== K + 18R pg (K) + (L= Br g (L-T)p—K)
+ Brir(=K) + (1= Br) r (A-T)p=K)] =0 (4)

The first term in(4) represents the lump-sum tax collected from thie aiter waste and

the second term represents the lump-sum subsidystiransferred to the poor. The first
two terms in the first square bracket represent ékpected net fine collected from
investigating the physician for treating a poorigrat with €". The two remaining terms
represent the expected fine collected from invasitig the physician for treating the
poor with €. The second square bracket represents expected coittected from

investigating the physician for the treatments ptedt to the rich with the first two terms

, a™, ), is the sum

IT]-O’]H/L* .
The first two

Where g- =

L* "
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for the high treatment and the last two for lovatmeent. The physician’s expected utility
if faced by a poor patient is:

va-““ V)= @ m)-altyv(ct e
““(yPV«:L pe")+ (- gL)V(Ch e"))] (52)
+ @b V(Ch et + L-at ) WEV(C - g + - ul V(C e"))]

The first square bracket in the first term représeéhe expected utility from treating a
poor patient withe". The second square bracket represents the expatitiég from
treating the poor patient wit.

If faced by a rich patient the physician’s expeaiétity is:
EV(a;",a;", 1)) ={n[1-a" )(uV(C® ¢ e" )+ 1-pu/)V(C*,e" ) +a/V(C ' e)] ([Bb)
+(1- ﬂR)[ﬂé’”(#QV(CL —ge) +@-pV(ECe)+-a."NV(C e")]

The first square bracket represents the doctorjgeebed utility from treating a rich
patient withe and the second square bracket represents hertedpetitity from treating

a rich patient witle". The game is between a doctor with one patientlaagiovernment.
But it can be generalized to more than one pati¢rby assuming enough linearity in the
doctor’s utility function oNV(C, & = V(NC, Né). ExampleV(C, & = C' - . The model
is solved and discussed under two main casesesssahd costly investigation cases.

COSTLESS INVESTIGATION CASE

Assume the government does not incur any costwafstigationk = 0. The government
chooses its strategies to maximi@ subject to(4) with k = 0. Its strategies consist of
choosmg,u taking a;' andC*" as given and choosing the optimal tax and sub$idyice
that (3) is not a function of,uJ so the investigation is for revenue reasons onhe
physician simultaneously chooses treatment typer atbserving the illness type, taking
44 as given. The Bayesian Nash equilibrium strategiiesas follows:

- _ V(€Y. e

1>u" 20, 1520, 4t sgt =" =) 6
Hp MR Hp 2 Hp V(CY —gp &) (6)

V(C%,e")
V(C*®,e")-V(C® -ge™)

PROPOSITION 1Given that k = 0, the government investigates pithbability less
than one when it observes that a rich patient hexeived a low treatment or a poor
patient has received a high treatment. However,gbvernment may always investigate
or investigates with a high probability when it ebges that a rich patient has received a
high treatment or a poor patient has received a tosatment.(Proof: see appendix 1.3
a)

H* o 7H =
Hr 2Hg =

From(1) and(2), 0 < 75 < 1, 0 <z < 1. Intuitively, withV(C%", &) > V(C", &), the
physician has incentive to cheat when treatingch patient who has low severity of
illness and a poor patient who has high severitylloéss. Thus, the government will
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always investigate or investigate at a high prdiigldecause it incurs no cost in doing
so and that it will collect a fine if the physicianfound guilty. However, witi(C"", &)

< V(CY, &), the physician has no incentive to treat a riatignt who has high severity

of illness with low treatment or a poor patient wins low severity of illness with high

treatment. However, because investigation is cestlthe government may investigate
when it observes that a poor patient has beenetteaith high treatment and a rich

patient with low treatment, i.e., 3&" =0, 1 >z~ = 0.

The physician chooses her strategies to maximize expected utility taking the
government’s strategies as given. The strategeeasfollows:

apL/H* — (1 _ apL/L*) — (1 _aRL/L*) — aRL/H* - 0, (7)

PROPOSITION 2Given k = 0, the physician plays the pure stratefyot cheating
when treating patient¢Proof: see appendix 1.3.a).

Intuitively, with V(C*", &) > V(C"", &), the physician has no incentive to treat a rich
patient who has high severity of illness with lowatment, henceg™" = 0. In the same
way, with V(C-, &) < V(C", € ), the physician has no incentive to treat a pmaient
who has low severity of iliness with high treatmemncea,”"" = 1. If the government
finds the physician has used a wrong effort itditlee physician. The physician, knowing
that the government can observe the type of illreslessly, expects to pay a fine
anytime she uses the wrong effort to treat a patigyn(1) and(2), the physician is better
off providing the right treatment than providingvaong treatment and being fined. Thus,
the physician will always provide the right effowith k = 0, the government does not
need to collect revenue for investigationygo= y = 0.

The equilibrium is efficient or first best becaudere is no cheating and no costly
investigation or taxation. Both patients receive tight treatment and the rich do not
have to pay for investigation through the tax syst&ssuming that each doctor’'s draw
of patients out of the rich/poor patient distriloutiis that of the populatiom,(1+) and
that the doctor’s utility function satisfiéé/(C', €) = V(NC, Né). Substituting in(7), C>"
can be determined by setting the physician’s exgokatility to zero (free entry and exit):

r(l-m)V(C%e") +(L-r)d-m)V(C'e")=0
(8)

This determinesC®(C", 7&, 7, r, €'). These results are driven by the costless
investigation on the type of illness. The assunmptibk > 0 will give second-best results.

COSTLY INVESTIGATION CASE

The government can find the iliness type but ohlptigh investigation at cokt> 0. As
before the government choosqb 0 (0,1), andy, taking aji as given, to maximizé€3)
subject to(4). Similarly, the physician simultaneously choosg$, O (0,1), anda"" [
(0,2), taking,u,-i as given, to maximiz¢s). The government’s equilibrium strategies are as
follows:

= =0 (©)

L

pso=mt, o =gt (10)
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where 7t and 7z are defined ir(6).

PROPOSTION 3The government investigates the physician with gibdities that are
strictly positive and less than one when it obsertlee physician has provided high
treatment for a rich patient and low treatment far poor patient. However the
government does not investigate when it observpeaa patient is treated with high
treatment and when a rich patient is treated wikv Itreatment (Proof. see appendix
1.3.b).

From(1) and(2) 4 andis" are positive and less than one and so are mixatbgies.
The government plays the pure strategy of not itgasng when it observes that a poor
patient has received high treatment and a richepatias received low treatment. The
government however plays a mixed strategy wherbseoses that a poor patient has
received low treatment and a rich patient has vecehigh treatment.

Intuitively, 1~ = 0 because withW(C*",d") > V(C"', &), the physician has no incentive
to treat a rich patient witd" given that the patient has dra@f. Similarly, 14, =0, i.e.,
the government does not investigate when it obsethvegt a poor patient has been treated
with €. As before, this is because Witi{C"', &) > V(C", &), the physician has no
incentive to use™ to treat a poor patient given that the patient drasvn 6. However,
with V(C¥', &) > V(C"', &), the physician has the incentive to treat a piatient withe™
given that the patient has drav@tt. In the same way, with(C", &) > V(C"', €) the
physician has the incentive to treat a poor patiétit € given that the patient has drawn
6". If the government always investigates the phgsiavill never cheat. But if the
physician never cheats then the government willine¢stigate. Thus, the government
plays a mixed strategy in equilibrium.

The physician’s strategies are:

;/H* _ 7K , @-at'v)= @-m)k
A=) (A-7)¢-K) T (1-7)p—K)

PROPOSITION 4\With probabilities that are positive but less thane, the physician

provides high treatment to a rich patient giventtha has drawn low severity of illness
and provides low treatment to a poor patient giveat he has drawn high severity of
illness. However, the physician always provides tosatment to a poor patient given
that the patient has drawn low severity of illnes&l provides high treatment to a rich
patient given that the patient has drawn high sgyesf illness.(Proof: see appendix
1.3.b).

Thus,ap” " and (1-ag”'"") are positive and bjissumption 3hey are less than one. The
physician again plays the pure strategy, of noatthg when treating a poor patient with
low severity of illness and a rich patient with migeverity of illness. The physician
however plays a mixed strategy when treating a patient with high severity of illness
or a rich patient with low severity of illness. ahat ask approaches zero, the costless
investigation results are obtained.

a,pl_/l_* =1.a" =0 «a

(11)

H L/L*

The assumption that it is too costly for governntentollect revenue implies that
K’ = }ﬁ* = 0 (proof: see appendix 1.3.c). With free entnd axit, the physician’s
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expected utility goes to zero in equilibrium. THetlowing the same procedure as used
for (8) but now using9) and(10), results in(8) again. ThusC*(C", 7&, 7, r, €) from

(8) is the same as that under costly investigatioms $tnong result comes from the mixed
strategies. In equilibrium, the government choatestrategies to make the physician
indifferent between cheating and not cheating wéreth notk is zero.

The costly investigation equilibrium is Pareto mide to the costless investigation
equilibrium because those who get the right treatraee indifferent, but those who get
the wrong treatment are worse off. The costly itigation case then is inefficient and
the inefficiency consists of over-utilization ofreafor the rich and under-utilization of
care for the poor.

The results so far show that as investigation besomore costly the equilibrium of
mandated cost shifting becomes less efficient. lfesady explained, the free entry and
exit assumption gives the physician no incentivecbh@at when there is no income
difference between patients. Thus direct redistidiouof income through the tax system
should achieve efficiency in terms of treatmentciSequilibrium is achievable under
mandated cost shifting if investigation is not tpsEfficiency then suggests that the
government invest in innovative technologies toimine the cost of investigation.

CONCLUSION

When it is too costly for a government to colleevenue, mandated cost shifting as a
means of providing health services to the poor learess wasteful than using the tax
system. This paper has shown that, when investigasi costly, the physician randomly

uses the wrong treatment for patients.

Even though government mandating direct redistioioudf revenue from the rich to the

poor is not observed in the real world, user fess groduce similar results in the real
world. Because it is socially undesirable for th@ompto be denied care, health care
providers may be coerced into, at least sometimes/iding care to those who cannot
pay. This can only be done through cost shiftingciwvhn turn creates incentive to

sometimes provide the wrong treatment as a reSaliyammetric information (equivalent

to costly investigation).

Finally, the paper has assumed that informatiorthenpatient’s income type is evenly
distributed between the government and the physi&#ficiency can be distorted when

the physician or patient has information advantdgeause of the resulting increase in
expected cost of investigation. Cost shifting tiemore efficient when information on

the patient’'s income is not costly to the governt@physician.
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1. Appendix: Proof of Propositions 1 - 4

Deriving the strategies require working out the gyonnent's problem, the physician's
problem, and the characterizing an equilibrium. stghbion 1.1, focuses on the
government's problem, 1.2 is the physician's pralded 1.3 characterizes equilibrium.

1.1. The Governments Problem

The Government's objective functioBW) and budget constrainBC) are defined ir(3)
and(4) in the text. Thé8C can be further simplified into

T T 7 LR A
d-m)a," +ma,
n T L ap'" ) (- w)p- k)-(l—ﬂp)(l—aé’H)k]
’ (1_7TP)(1_0'IF:/H)+ﬂP(1_aIPJL)
" M- ag' " ) (- w)e-k) - Q- )1-ag'" )k
(1_7TR)(1_aI;/H)+ﬂR(l_aI;/L)
L (1_”R)QI§/H ((1_w)¢_ k)_ﬂRalﬁ/Lk

T Uy
Q- m)ag'" + mag't

1=0

And the non-negativity constraingg" > 0, 24" = 0, &R 20, LR 20, ;= 0, )82 0
and inequality constraints:

1-pu520 (IE1) 1-pu5 =0 (IE3)
(IE2) (IE4)

The government's problem is to maximize the Lageang
¢ =EW+ p,BC+ p,|IEL+ p,IE2+ p,IE3+ p,IE4

with the choices ", ", i&=", 1R, ¥ 1} taken as given &,-", o, ar™, g™}, C-
andC®. Note thaEW is not a function ofs", 1" The partial derivatives are:

0 A-m)a " (- we-k)-ma' k
¢L =—,01+(1—r),00 pr e O L/Lp P

&Up (1_ ”R)ap + ”Rap

L4 7, (- a5 ) (- w)p-K) - L- 7,)A-at" K

H :_pZ + (1_ r)pO
p

a,u (1_7TP)(1_a||5/H)+7TP(1_a||5/L)
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09 _ P, +1p M- ag" (- w)@-k) - L-7)A-ag " K
ouy ’ - m)L-ay'™) + m (- ayt
0, AR (- @)p-K) - may K
oy T - mad mal”
0¢ ”aL/L L* L AL
=- -yg—-C~,0(" ,e
ayR (1 ”_R)aL/H +”_Ra;/|_ 1(yR yR ( ))
(- m)ag'" L Ho oL
(1 n_R)aL/H +n_Ra|_/|_ 1(yR yR C 15(9 € ))

@L-m)@-ag'™)
(1_ ”R)(l_aL/H) + 1T (1_ alli”-)

Uy(Ye = V= =C*, (6", e"))

N m,-ag
@- ”R)(l O'I;IH) + ”R(l_alli”-)

U(Yr —¥2=C”,8(6", ") +r(l-w)p,

6¢ (1 ﬂP)aL/H L* H L
U + C-,90(6",e
ayp =@- )[(1 ﬂp)aL/H"'”paé/L (yp Vo~ ( )
ﬂPaII;/L L* L L
+ +y —CY,0(8", e
(1 ”P)aL/H"'ﬂpa:;/L l(yp yp ( ))
@-m)a-ap™) o
U +y —-C-,0(0",e
(1_7TP)(1 aé/H)"'lTp(l—a"F;/L) 1(yp yp ( ))
ml-as't .
* - _PE/H - ) _ ALiL Ul(yp+yp—C",J(QL,eH))]—(]_—r)po
A-m)d-a;'"")+mL-ap'")
%:BC
9p,

Derivatives with respect to the multipliers retuhe inequality constraints. Because

government can always increase the utility of ifdiials with excess revenug, > 0.
The Kuhn-Tucker conditions are given in the tal#éoty:

Kuhn-Tucker Condition Label Kuhn-Tucker Condition ahbel
ay 2 <0, ph20 and /1:;;;’{: (A-1) g—izl—yg 20, p320 and p;5- 0¢ =0| (A-7)
(A-2)

2 <0, =20 and uf 2-=0

% P ou ;—2:1—/1,520, p420 and p, 3 M =o | (A-8)
%so, uR =0 and u :‘ﬁ = (A-3)
R
(A-4) (A-9)
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G‘iz¢<0 ,u =20 and g a_¢:0 ‘f—:}—BC>O Po20 and py5 - a¢_ (A-10)
. (A-5) 5 (A-11)

=1-u; 20, p20 and p L= (A-6) <0, yr20 and ygro - ay =0

0¢ =1- ,up 20, p,20 and ng—/izo <O Yp 20 and Yo, 99

Using the derivatives with respectggreturns the budget constraint.
1.2 The Physician’s Problem

The physician’s problem is to choose their str&gdo maximize the sum ¢ba) and
(5b) in the text. The sum will be referred to BY. The non-negativity constraints are
a2 0,0," 20, 0" 2 0, ar”" 2 0 and the inequality constraints are:

1-af’- =0 (IE5) 1-af’- 20 (IE7)

p (IE6) (IES)

1-a;t 20 1-af'" =0

The Physician's problem is to maximize the function
{=EV+AIE5+AIE6+AIET+A,IE8

L/L L/H

with the choices §, ", , ar" } taken as given ,{1p ,up L U LR W, Wrand
C®. The partial derlvatlves are:
0
aaSH =L-nNA-m)-V(C", ")+ iV (CY —g e )+ L- up)V(C, e - A
0
=@V ) - HV(C - g ) - - g V(C €] A,
P
0
aaf’H =1 (- 7m)[(4rV(C" - @ €") + (L- ug)V(CH, e")) -V(C®, e")] - A,
R
0
aa%ﬂm{[\/(cL e')-uiV(C® - e™) - @L-pi)vV(C3, e N -1,
R

The derivative with respect to the multipliers res the inequality constraints. The
Kuhn-Tucker conditions are:

Kuhn-Tucker Condition Label Kuhn-Tucker Condition abel
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S0 a" 20, Aeag™ =0 (A12) | FE=1-a™ 20, A 20, 14, =0 | (A-16)
of _ A-13 A-17
a“L—O a,’" 20, Hra)t =0 (A-13) X =1-¢Ut 20, 1,20, £A,=0 (A-17)
(A-14) ) i ; (A-18)
S0 ag 20, Jai! =0 i =1-ag™ 20, 420, 354, =0
(A-15) (A-19)
o0& L/L o0& —
af/LSO, at't >0, aajLaéleo o =l-ag 20, 1,20 5-4,=0
1.3. Equilibrium
1.3.a. Proof of Propositions 1 and (= 0)
From %=V _ ), and by the assumption the(C"', &) = 0 ande" < € implies that
aZEL\,/L >0 regardless of the size p;H. Then from the first order condition in (A-13); >
0. Which from (A-17) impliess,”™" = 1. Hencea,™™ = 1,1, > 0. From_=-and by

the assumption thaf(C", &) = 0, andV(C*’, €') > 0 and withAs = 0O then "jH <0

regardless of the size ;mg Then the last condition in (A-14) implies-""" = 0. This
implies that 2> 0 and using (A-18)ax™™" = 0 and A" = 0. With ;""" = 1 and
%:—p2 <0 so by (A-2) and (A-601 > &, = 0 and o = 0. With ag""" = 0 and

"¢ - =-p4 <050 by (A-4) and (A-81 > r" =20andm =0

Let a,”"" > 0. First note thalﬂ—"B—C—p1 and recall thap,™" = 1. Then&< > 0 so that

P

o > 0 for "¢ -<0 that is (A-1). Then from (A- 5)%—oor - = 1. UsingA; = 0 and

o =(- r)(l m)[-V (€Y ey + ppv(cY

oa, L/H
a,pL/H
16), a'p
consistent with (A-11). Ses,"- =
Given these and ":’,H <0 in (A-12), then ut =

-pe-)]-A we have L,H <0, by (1). Then

>0 and L,H <0are not consistent with the last condltlon in (A-1&nd using (A-

= Oand/h* =0. Let,up 0, and usingl; = 0 |mpl|es L,H >0 which is not

0 is not consistent with the Kuhn-Tucker condio

v, e") LS
Tt Then from g4 0,

2&=0from (A-1). From (1) 44" < 1 and from (A-5)" = 0. Thereford < 4,-" < 1 and

o = 0. Let 0< ag”" < 1. Note that - % =98¢ - p;. Then &< o¢>050,03 > 0 for (A-3) to be

satisfied angus” = 1 from (A-7). Also W|th < ar”’ <1 usmg (A-19) - "f >0 S0A4 = 0.

However, given these and (2;)5% =rmg[-V(CS -ge")] >0 and so wolates (A-15) =0

L/L

ar”’" < 1 is not consistent with Kuhn-Tucker conditiorgnce by (A-19) (1 ag”*") = 0
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* _ . i) . * \V2 CS"’ H
andA; = 0. Given these an{;lag(Tso in (A-15), souf = V(cS*,eH()—vch)*—@ 2 and from (2)

and (A-7): 0 <™ <1 andp; = 0. This proves equatioii8) and(7) in the text.

1.3.b. Proof of Propositions 3 and 4

The proofs forus™, ™", g™ and ag"

repeated. The following then are proof for equati(i0) and (11) foor
Let apL =0 then <o so from (A-1)u,- = 0 and from (A- 16)% >0 soA; = 0.

" are the same as whén= 0 and is not be

L/L* anda L/H*

Given these_% >0 WhICh V|0Iates (A-12), sa,"

L/H

> 0 in equilibrium.

Let a,”™ = 1. First note that%—"BC p, and recall tham,”"™ = 1. Then using

P

Assumption 30ESC >0 so thatp, > 0 for so that is (A-1). Then from (A- 5)"——oor
- = 1. Using /11 > 0 and-%_= (1—r)(1—;rp)[v(c:L —pe)-vcY,e")1-4, | have

oa, L/H

<0, by (1). Thencrp”H =1 and "jH <0 are not consistent with the last condition in

da L/H

(A-12). And combining (A-16)0 < a,"""" < 1and ;" = 0. Given these an%-o in

(A-12), thenu,™ =\>’(§:CL— Using (1) and (A-5)0 <"~ <1p = 0. Then fromu,"~ >
a¢ _ / T, k
0 k=0 and usingn,"™" =1, a5/"" = T

Letar’™ =0 thengfj—g >0 s0,03> 0 for (A-3) to be satisfied angk™ = 1 for

(A-7). Also with ag”" = 0 using (A- 19)2 "f >0 soAs = 0. However, given these and (2)
% =rm V(€Y eh)-v(CS -ge)> 0, and so violates (A-15) sor”™ = 0 is not

da, L/L

consistent with Kuhn-Tucker conditions.

Let g™ = 1 then B‘L"’H <0 and to satisfy (A-3),us’ = 0. Given these,

% - _rrv(cS,e?)-1,< 0, soar”’" = 1 violates (A-15) and so is not consistent with

dag't
the Kuhn-Tucker conditions. Hence (A-10x (1- ag""") < 1andA; = 0. Given these
and - L/L = 0in (A-15) uf = V(e ) Using (2) and (A-7)0 < " < land

v(C¥,e")-v(C¥-ge")

03 = 0. Withug" >0 then‘%:o from (A-3). From (A-3) and usingz”"" = 0 then:

A-ak'v )_% . This proofs equations 11 and 12.

1.3.c. Proof ofy’
Using the assumption thk; = Ui, = 0, 2 W =2U,(y, +y, -C")-p, <0. The assumption

thatU; > 0 |mpI|espb > 0 for (A-11) to be satisfied. Then from (A- ¢ =BC=0.
Given U; > 0, @ > 0 and using the assumption tHag, = Uy, = 0O, deflneaf\
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2 = {Us(Yr ~¥r ~C")+Us(yr ~ ¥ ~C)I+ @-w")p, =0 at )k = 050 whenw= o' ' =

* —y.—CL* —_y.-CS . * * * *
0. Hence p;, = L= e C(li:;l)(yR €D With ag™ 20, (1 -ar”™) 20, & = 1, ™",

- >0, >0 =0,u8" =0andw= o so )k = 0,BCbecomes:

L - m)ag™ (1-w)g-k)-mag k H 7 (1 af)((-w)g-k) - (-mr)(1-af M )k _
-(1- + (1- + =
(1 r)yP (1 r):uP a- ”R)O,IF;/H + ”RaF\E/L r:uR - ”R)(l_alFE/H) + (- aIF;/L) 0

with each of the last two terms equalling zero am%* =0.
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