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Moral Hazard, @timal Healthcare-Seeking
Behavior, and Competitive Equilibrium
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"I will not take up your time, dear boy, with telfj you
what is the matter with me. Life is brief, and ymight pass away
before | had finished. But | will tell you what et the matter with
me. | have not got housemaid's knee. Why | havejobt
housemaid's knee, | cannot tell you; but the faatains that | have
not got it. Everything else, however, | have got."
Jerome K.Jerome
«Three man in aboa t (to say nothing of the dog.)

The theory of the optimal-consumption leisure choinder price dispersion

describes the phenomenon of moral hazard as th®mes's reaction on unfair

insurance policy. The unfair insurance offer do@$ equalize marginal costs of
propensity to seek healthcare with marginal besedih purchase. Under unfair
insurance policy consumers increase ex post hemhseeking activities and they
optimize their consumption of medical services. aedysis of moral hazard results
in the assumption that the increase in the timezoor of the unfair insurance offer
makes it fair and moral hazard becomes inefficidite time horizon competition
between insurance companies can eliminate morardagffect that clears the way
to the competitive equilibrium.
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1. Introduction

While the history of the problem of moral hazarggdack to the 7century, its scientific analysis
started only in the last century, when Kenneth Arpublished his prominent article on health insaeai hat
article opened the wide discussion in economicdamd‘Rivers of ink have been spilled discussing moral
hazard problem of insurance and ways to mitigat@en-Shahar and Logue 2012, p.199). As usualljeghp
economics grew faster than its theoretical baseelitheless, works of M.Pauly, J.Stiglitz, M.Speacd

*Corresponding Author:
Sergey Malakhov, Ph.D., Applied Economics, Pierrenlliés-France University, Grenoble, France

Article History:
Received 10 September 2017 | Accepted 5 Octobét P@tailable Online 28 October 2017

Cite Reference:

Malakhov, S., 2017. Moral Hazard, Optimal Healtlee8eeking Behavior, and Competitive EquilibridExpert Journal of Economics,
5(2), pp.71-79.

71



Malakhov, M., 2017. Moral Hazard, Optimal Healthe&eeking Behavior, and Competitive Equilibrium.
Expert Journal of Economic§(2), pp.71-79.

R.Zeckhauser developed the theory of ideal ins@gmoposed by Arrow. In 2009 Zwietfel et al. iné&dth
Economics” had summarized microeconomic visionthefmoral hazard in health insurance.

The standard microeconomic analysis of the phenomefhmoral hazard focuses on the consumer’s
wealth under thexpected utility The theory of the optimal consumption-leisureiceainder price dispersion
can propose an interesting extension to the taaditimicroeconomic vision of the moral hazard vifth set
of assumptions of thpresent utility The optimal consumer choice depends on the séardbw prices. In
health insurance the price of contract depends ustomers’ precautionary efforts. While the price
discrimination in the health industry is strictgulated and sometimes prohibited, there are scays Yor
insurers to motivate the riskless behavior andropgse lower prices for careful applicants. Pecple stop
smoking, they can undertake health-enhancing &iesvin gyms and pools, and finally they can choose
medical underwriting in order to provide the infa@tmon for insurance companies and to decrease pagme
Thepropensity to searchthe key variable of the model of optimal seatakes the form of thpropensity to
seek healthcare

However, even healthcare seeking behavior doedlinihate moral hazard, which, in &g posform
of the increase in demand for medical serviceysdtae most statistically significant phenomenowiétfel
and Manning, 2000). The model of the optimal consimn-leisure choice under price dispersion enégit
some microeconomic mechanisms of moral hazard régsltb dispel the illusion of “unlimited demand fo
free medical services” that follows the phenomeaobmoral hazard in economic literature.

2. Price Dispersion in Health Insurance

The understanding of the phenomenon of moral haasedspecific form of the optimal consumption-
leisure choice needs the reassignment of the sthsdaof variables to the case of health insurareee we
have the problermaxU(Q,H)subject tow/oP/0S|L0ns=Q/0L/0S, where the valuas represents the given wage
rate, the valuéP/0Sons<0 represents the given price discount, which dependsealthcare activities, the
value of consumptio® represents a medical service under the insuraag®, and the variabléL/0S<0
represents thpropensity to seek healthcaree., propensity to substitute ladorfor healthcare activitieS,
where the time horizoh until the next payment or purchase is equakis+H. The Q,H) utility is maximized
when:
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Figure 1. Optimal consumption-leisure choice under pricgpéidion.

The modern economic theory presents the firstdbsstrance contract as the full insurance that also
requires some precautionary observable efforfhe model of the optimal consumption-leisure choi
supports that conclusion but it adds some imporamarks.

While the modern economic theory insists on thgitahity of the precautionary effort, i.e., thisfeit
should represent either direct expenditures ontbeetary equivalent of the disutility of the effagelf, the
model of the optimal consumption-leisure choicespaitention to the fact that monetary equivalenthef
precautionary effect depends on income, here owé#we rate. Thus, the time spent on this efforukhbe
different for different levels of the wage rate.eT$éame thing should happen with the price for tiserriance
contract.
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Then, if a precautionary effort is costly, thesewdtl be always a trade-off between costs on heaihc
seeking and a price of purchase. Hence there sheuddprice with zero precautionary effort. At tpimal
level the marginal cost of the precautionary efétwduld equal its marginal benefit. The model ef dptimal
consumption-leisure choice pays attention to thetfat at some level of income price of purchas@P=wL,
and the price reductia?P/0S, there is an optimal solution with zero healthcsgeking costS

Wa_L = —WE = Qa_P (2)
0S T 0S
Here the individual chooses the lowest level otptgionary effore=0.
If healthcare-seeking behavior represents a p#atidarm of search for low prices, the competitive
market takes the shape of the equilibrium priceatision (Malakhov, 2016) where consumers with cifie
propensities to seek healthcare and thereforerdiftevillingness to pay for the insurance policyetgifferent

fair insurance policies (Fig.2)

v

Figure 2. Equilibrium price disperdion.

Let's take Figure 2 as the illustration of the déiguum price dispersion for the full covera@gs=1.
We see that people with different income spencbrfiit labor timé. in order to buy the full coverage as well
as they spent different tint&for healthcare seeking, i.e., for precautionafgred. The competition between
insurers enforces them to meet customers’ diffengliiingness to pay and to take into account défertime
spent on the purchase of full coverage. And intgaiompanies propose policies with different tirngzons.
The equilibrium price dispersion follows the trasrshation of the Equation 1.
oL  L+S__ 0P
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Here all purchase priceQP.=wiL, represent derivative values of one equilibriumceriThe
equilibrium price equals to the full coverage pglfor people with zero healthcare seeking c&tOther
words, it equals to the willingness to pay of astoner who a) does not want to waste time on prieceaury
efforts; b) does not care about his health, andaspot make precautionary efforts.

The logic of the model also needs the equalityaf willingness to pay with the willingness to gaice
or to sell of another consumer who undertakes neshancing activities and who seeks for healthcare
Indeed, if total costs of the insurance policyplatime for the purchase itself and the time faxgautionary
efforts, exceed the equilibrium price, a consunaerstop health-enhancing activities; he can réeciedical
underwriting and buy the full coverage at the efjiiim price level. Finally, unsatisfied consumanaquit
the market uninsured when he meets a take-it-selgaoffer. It means that the insurance compargukh
propose for careful consumers fair policies thietemto account efforts on healthcare. Unfortunyatehile
consumers are price-takers, they depend on insaitslisy to gather accurate information about tefforts
of insurance applicants. If the information is eotkd properly, consumers can expect fair pricdslzay do
not need additional efforts on healthcare. We ssppbat thesadditional efforts, ambulatory care visits to
physician offices and hospitals, named ex post mdrazard, take place when the insurance policy igair .

The question why insurance contracts could be unfsds very detailed applied analysis. They are
administrative costs, costs of investment managearmhsome other overheads that increase premitmas.
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analysis is left beyond this paper, which payatitsntion to the consumers’ reaction on unfairgolAnd the
starting point for the analysis of consumers’ regcon unfair price is clear. Even Arrow had to dclime fact
that when consumers were risk-averse they coulepaatightly unfair premiums:From the point of view of
the individual, since he has a strict preferenaetti@ actuarially fair policy over assuming thekgshimself,
he will still have a preference for an actuarialipfair policy, provided, of course, that it is riob unfair”
(Arrow 1963, p.960).

3. Moral Hazard as the Process of Optimization

There are some important notions that stay beybadkey equation of the model. First, we should
precise the allocation of time for a good nameduinance policy”. A consumer needs labor tlmae order to
buy a policy and to get indirect access to mediealices. Then he spends some tBom healthcare that, as
he thinks, makes the access to medical servicegpehelhe comparative statics divides the valueafthcare
seeking behavior intex antehealthcare efforts arek postctivities. In the “common model” of behavior (see
Malakhov 2015) these activities decrease not dmylabor timel but also leisure timél. Indeed, visits to
hospitals reduce our leisure. The case of physiaaling in gyms and pools is more complicated,l@vbuch
activities could be regarded as leisure. Here wetadlack box of the modern theory of allocatibtirne,
which cannot present for the moment a satisficieghmdology for the analysis of such “dual actiwtidike
gardening, pet care, etc. that can be treated msnaoket activities as well as leisure (see Agarad Hurst
2007). However, the model of optimal healthcareisgebehavior can override this methodological leaurr
Buying the insurance policy, a consumer gets aispémrm of leisure. This is tranquility, the quistate when
he does not bother about his health. This,time of leisure of a good “insurance policy” aludes the
working time, search, and leisure for all other gde From this point of view the time in gyms and ool
really represents a form of healthcare. As a rebulting an insurance policy, a consumer tries aximize
the utility of quiet statél and of an access to medical treatnm@nt

The price reductio@P/oS can be got only by the confirmation@f antehealthcare activities. When
the insurance contract is signed, if it does n@clBp someex postactivities,ex posthealthcare-seeking
behavior cannot change both the price and its spording discount. And under the contract the maigi
precautionary effort takes the following form (Eg.4

L+S
Wa—L =Yy exante (4)
0S T

The consumer does not calculate marginal valuetsit Bught be not true for the insurance company.

A provider who tries to understand customer’s wijliess to pay and to make precautionary efforteihaggh
means even to re-construct the individual propgisiseek healthcare, But if the information israsyetric,
the insurer can miss some hidden action of heakhaad the evaluation of the precautionary ef@itiac
will be less than the actual healthcare seekingWehSxante and the offer will be definitely unfair. However
from the point of view of the equilibrium price girsion the unfair policy, even if its slightly aif means
that total costs of the careful applicant for tikeess to medical treatmeQtare greater than the equilibrium
expenditures, or

w(L+Sexama>>—QT‘;—Z=QF; (5)
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Figure 3. Purchase of unfair insurance policy.
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If we re-arrange the Equation 5, we get the follaywesult:

L +Sexante oP
W————— — (6
T Q 0S ©)

or the absolute value of marginal costs of purclaaseyreater than the absolute value of its margina

>

benefit.

When the values of price discoui?/0S and the time horizon of the insurance policgre fixed with

the purchase, for the given wage ratave get the line of budget constraint and the hypiital optimal
consumer choice at the poidtof the utility of contractUc (Fig.3):
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Figure 4. Hypoyhetical optimal choice of unfair insurancaigy.

But this choice is really hypothetical. The inedyabf marginal values, presented in Equation 6,
disperse this illusion of optimality:
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or the utility curve at the poir€ is flatter than the budget constraint. And we thet suboptimal
solution (Fig.5):
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Figure 5. Suboptimal consumption-leisure choice under umf@urance policy.

The unfair policy means that the insurance confsagbt optimal. The Equation 6 tells us that eithe
the purchase pridec is too high due to some overhead costs, or theanse company underestimaggsante
healthcare activities. Thus, the offer becomesiufrtam the point of view of the applicant.

But the consumer can adjust the contract to hidsiaed get the satisficing as well as optimal smbut
(The analysis of the transformation of explicitisfting decision into implicit optimal solution resented
in Malakhov (2014) and Malakhov (2016)). When theeldpet constraint is given, he can move along théen
north-west direction. When the labor tirhax fixed by the purchase, the individual substgithe time of
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leisureH by healthcare seekirfyx posi(here do not forget about specificity of “leisurgider insurance policy,

it might be working and searching time, and thestiof enjoyment of other gooddjhe consumer does not
calculate marginal values. He simply searcheshieisttisficing solution. For example, people cak sarly
treatment in order to avoid hospitalization in fietuAnd this decision becomes optimal when consumer
increases access to medical treatn@@ritle begins to visit physicians. As a result hegdhe utility level of

the insurance contratlicto the level of moral hazard utilityww (Fig.6):

N

Figure 6. Moral hazard.

Indeed, the consumer increases the intensity afusoptionQ/H proposed by the insurance policy.
And his visits to physicians become more frequéhé consumer increases the absolute value of thgimah
propensity to seek health care because in the statid he can get the following satisficing optimasult (If
the contract specifies soreg& postobservable activities like clinical examinationetconsumer can increase
both the consumption of extra medical servicese@bag the the totaex positime for such activities):
aL —_ L + Sexante+ SEX post _ aP 9
W—=-W _Qexpost_ ( )
0S T 0S

From the first point of view it looks like a parad&Vhy the consumer substitutes leisure for vigits
physicians when total costs of healthcare are é@ré#gh? The answer is in the simple mathematie$'sL
suppose that healthcare activ@yepresents the number of physicians’ viQtsmes the duration of one visit.
The consumer accepts the medical underwriting arabhfirms the state of his headtk anteby some medical
analysis. Being unsatisfied with the contract, Gitioues to visit physicians, na@x posunder the insurance.
Thus, he increases boBa postandQex postvalues. However, the Equations 1-3 showhat when the values
of S and Q are increasing at the same rate, theabte value of marginal benefits |@P/0Scons| iS growing
faster than the absolute value of marginal cost9IWoS|. Thus, the arrival to the optimal choiEgy under
moral hazard is inevitable.

Here we can see that the phenomenon of moral hapasinot represent an “unlimited demand for
free goods”. Leaving the poift of the unfair policy, the consumer stops at th@tfw+. The marginal rate
of substitution of leisure for consumptiddiRS H for Q at the point of the utility curvelUc is too low. There
are too much leisureMU. is low) and a deficit of consumptioM{Uc is great). Moving fronC to Eww, the
individual decreases the time of leisure and irsgedhe consumption. Thus, &S H for Qis rising. But
this value cannot grow infinitely. Once the indivad understands that he has sacrificed enoughréefeu
medical treatment. The best illustration of the ahbiazard as the process of optimization can beddauthe
article “The Moral-Hazard Myth written by M.Gladwell forThe New Yorkewhere he cited U.Reinhardt,
professor of political economy in Princeton Univgrand the prominent scholar in healthcare econemi
“Moral hazard is overblown...You always hear that tleenand for health care is unlimited. This is just
true. People who are very well insured, who arg vieh, do you see them check into the hospitaabse it's
free? Do people really like to go to the doctor? ey check into the hospital instead of playing
golf?”(Gladwell, 2005).

Here U.Reinhardt pays attention to the income lévwve reduces moral hazard. This is only a part of
the story, but it is very important. We see thatrason for moral hazard is hidden in the higlolabs value
of marginal losseswpL/6S|that depends on the wage rate. But there is asedlue of propensity to seek
healthcaréL/0S And this value represents a real pitfall for ir@wce companies.
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Facing the problem of moral hazard, insurers agarding about “ideal customer” who has no spare
time to visit doctors. Other words, they are logkiar people with high marginal value of time. Trhedel of
the optimal consumption-leisure choice equitizes riiarginal value of time with marginal costs ofreha
(Malakhov 2015). And the latter depends not onlyimecome but also on the propensity to search. The
inequality of marginal values of the healthcarekseg(Equation 6) can be formed not only by highues of
incomew and unfair premiuma/Lc=QPc, but also by an important investmentex antehealthcareSx ante
People who really take care of their health dostap after the purchase of the insurance policgyTontinue
to seek healthcare, now with means of insuranced.tAay substitute leisutte for healthcare seekirx post
They are realhhealthcare seekerdJnfortunately, health economics paid little atitem to that phenomenon
but sometimes it discovers interesting trends.dxample, C.Ko¢ (2005) stated the fact that the eoatric
results indicated that the moral hazard effecpforsician visit was higher at relatively higherdés/of wealth.

Does it mean that the behavior of healthcare sear turn to moral hazard even when the insurance
policy is fair? Other words, does a fair insuranoatract cannot eliminate moral hazard? Theoréyictie
answer for these questions is negative becaudaithinsurance policy equalizes total marginal gfplabor
and healthcare seeking, with the marginal benefipurchase. The consumer finds an option thatficass
him. The “it's enough” reasoning stops immediat@hy additional effort. This additional effort, hexgain
we come to our simple mathematics, rises the malrgenefit faster than marginal losses. And thesaorer
gets another, inverse inequality of marginal valliéss new inequality corresponds to the steepkydevel,
which stays below the moral hazard utilily (Fig.7):
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Figure 7. Stability of moral hazard solution.

The same effect takes place when an applicantveaifair offer. Having such an offer, the custome
does not need any moral hazard effort becauseriedses his utility. Even when the consumer ssantsking
after the purchase of full coverage, he understratsnow he should loose some time on the cheastyX-

Here we can also get the answer to the question dppens if a customer with zero precautionary
efforts buys the full coverage at the equilibriurite level and then changes his behavior that tesumoral
hazard. The previous analysis of the equilibriurngpdispersion discovers the trend when “shoppeedple
with zero search costs, become “searchers” witltipesearch costs (Malakhov 2016). There produasgs
willing to create a new market and they add tortpedduct some complementary services. If “shopgpers
accept new high prices, they pay. But if reasomsafmew price seem to be unfair, “shoppers” become
“searchers” and they begin to look for a lower @rithe same effect takes place in insurance. Iptive for
full coverage looks unfair for an applicant who slo®t make any precautionary effort, it means that
absolute value of the marginal propensity to sesthcare, here with zero precautionary effortvath high
willingness to pay, is greater than the marginaldfi¢ and total costs on insurance are greateetaitibrium
expenditures (Eq.10):
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W_ J—
0S T

Substituting some leisure timd by healthcare seeking tim&y post the “shopper” becomes a
“searcher”. He adds to his labor time some healéhsaeking time and begins to visit physicians.@jig

>

Qg—Z‘ —wL>-QTdP/9S=QP, (10)
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Sexpost L T H
Figure 8. Moral hazard of individual with zero ax ante hibahre seeking costs.

There is another interesting question. Does thdiledqum under moral hazarBwc represents a real
optimal solution? The reaction of insurance comgswon moral hazard effect tells us that the anfovehat
guestion is also negative. But it means that oalyais is not finished yet and we should try talfasolution,
which would be optimal not only for consumers debdor insurance companies.

4. Moral Hazard and the Competitive Equilibrium

For the moment, the moral hazard solution doesoodtas the competitive equilibrium but like some
derivative of a monopoly offer. To find the compigg solution we should come back to the equilibriprice
dispersion where offers of insurance companiesrpen different propensities to seek healthcadendrere
they are ready to increase time horizons of inagguolicies for careful applicants.

If we come back to the inequality of marginal valwé health care seeking (Equation 6), we can see
that the great absolute value of marginal costsbeadiminished by the increase in the time horizani the
consumption-leisure choice, i.e., by the prolorayatof the insurance policy. The implementation of
consumer-driving health plans (CDHP) demonstrdtasit is possible. Employers create for their esypes
special accounts that can be carried over indefininto retirement by individuals with low healdare
expenditures (Farnsworth 2006, p.265). And we amnthat the increase in the time horizon provides a
individual with more leisure at the same level ohsumption, which becomes optin@f under new terms

(Fig.9):

S
Cd

H

Figure 9.Competitive equilibrium under new time horizon.

Here an individual can increase his utility notyowith respect to the initial offer, that is obvewith
the same level of consumption and with the increadeisure time, but also with respect to possibleral
hazard solution. If an individual gets an unfaifeofi.e., unfair price, he could plan in advanome moral
hazard efforts in order to compensate the unfaep he increase in time horizon discovers thislan action

and the new contract proposes a trade-off betweee wL=QP and time horizoril. And moral hazard
becomes uninteresting as well as inefficient.
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5. Conclusion

The theory of the optimal-consumption leisure choiender price dispersion describes the
phenomenon of moral hazard as the customer’s ogagti unfair insurance policy. The unfair insuraoffer
does not equalize marginal costs of propensityetk fiealthcare with marginal benefits on purchdseler
unfair insurance policy consumers increaseposthealthcare seeking activities and they optimizairth
consumption of medical services. The analysis afatoazard results in the assumption that the azzen
the time horizon of the unfair insurance policy skt fair and moral hazard becomes inefficiene Time
horizon competition between insurance companie&laninate moral hazard effect that clears the toahe
competitive equilibrium.
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