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SharingPolicyintheFieldofMedicalCare

ShigeruWatanabe＊

GenjuKoh＊＊

ABSTRACT:Thepurposeofthispaperistoexaminetheeffectsofintroducingthe

sharingarrangementtothefieldofthemedicalcare.

Thefollowingresulthasbeenobtainedthattheintroducingofthesharing

arrangementtothebudgetofthepublicinsuranceeveniftheexpectedincomeof

thedoctorkeptconstantwilldecreasethedeficitofthepublicinsurancewhenthe

publicinsurancesystemissufferingfromthedeficit.

Itisassumedinthispaperthatlocalinhabitantsareregisteredtoalocalfamily

doctorandthelocalfamilydoctorgetstheincomecorrespondingtothenumberof

theregisteredinhabitants.Itisalsoassumedthatiftheinsuranceprogram goes

intothedeficitthenthedeficitwillbesharedbetweenthelocalfamilydoctorand

publicsector.Ontheotherhand,iftheunbalancedamountofthepublicinsurance

program ispositive,thepositiveamountwillbesharedbetweenthefamilydoctor

andthepublicsector.Hence,inthiscasethelocalfamilydoctorcanobtainthe

additionalincome.

Itwillbeshownthatgenerallytheintroductionofthesharingarrangementwill

raisetheamountofthedifference,whichmaybepositiveornegative,betweenthe

totalinsurancepremiumsandthetotalpaymentsfromtheinsurance.Hence,ifthe

budgetofthepublichealthinsuranceisnegativelyunbalanced,theintroductionof

thesharingsystem willdecreasetheamountofthedeficit.Afterintroducingthe

sharingsystem,raisingthesharerateofthefamilydoctorwillalsodecreasethe

deficitofthepublicinsurancesystemwhenthepublicinsurancesystemisnegatively

unbalanced.

Inthesameway,itwillalsobeshownthattheintroductionofthesharing

arrangementkeepingtheexpectedincomeofthedoctorconstantwilldecreasethe

publicexpenditures.
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1.Introduction

Thesystem ofprofitsharinghasbeenreceivinggreatattentionsincetheworkof

Weitzman(1983,1984,and1985).Thepurposeofthispaperistoexaminetheeffectsof

introducingthesharingarrangementtothefieldofthemedicalcare.

Itisassumedinthispaperthatlocalinhabitantsareregisteredtoalocalfamily

doctorandthelocalfamilydoctorgetstheincomecorrespondingtothenumberofthe

registeredinhabitants.Itisalsoassumedthatiftheinsuranceprogramgoesintothe

deficitthenthedeficitwillbesharedbetweenthelocalfamilydoctorandthepublic

sector.Ontheotherhand,iftheunbalancedamountofthepublicinsuranceprogram

ispositive,thepositiveamountwillbesharedbetweenthefamilydoctorandthepublic

sector.Hence,inthiscasethelocalfamilydoctorcanobtaintheadditionalincome.

Itwillbeshownthattheintroductionofthesharingarrangementwillincreasethe

amountofthedifference,whichmaybepositiveornegative,betweenthetotal

insurancepremiumsandthetotalpaymentsfromtheinsurance1.Hence,ifthebudget

ofthepublichealthinsuranceisnegativelyunbalanced,theintroductionofthe

sharingsystemwilldecreasetheamountofthedeficit.Afterintroducingthesharing

system,raisingthesharerateofthefamilydoctorwillalsodecreasethedeficitofthe

publicinsurancesystemwhenthepublicinsurancesystemisnegativelyunbalanced.

Inthesameway,itwillalsobeshownthattheintroductionofthesharing

arrangementkeepingtheexpectedincomeofthedoctorconstantwilldecreasethe

publicexpenditures.

Inthenextsectionasimplemodelwillbeshown.Theeffectsofintroducingthe

sharingsystem willbeexaminedinthethirdsection.Concludingremarkswillbe

giveninthelastsection.

2.ASimpleModel

Weconsiderthefamilydoctortowhomthelocalinhabitantsareregisteredunder

thepublicinsuranceprogram.

Now,supposethatthedoctor・sincomeiscomposedofthefollowingtwofactors;(ⅰ)

thedoctorgetstheincomecorrespondingtothenumberoftheregisteredinhabitants,

(ⅱ)thedoctorwillalsoobtainthepositiveornegativeadditionalincomeifthebudget
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ofthepublicinsuranceprogramisunbalancedunderthesharingsystem.Hence,ifthe

amountofthedifference,B,betweenthetotalinsurancepremiumsandthetotal

paymentstothemedicalcostsispositive,theadditionaldoctor・sincome,sB,isalso

positivesincethesharingrate,s,forthedoctorispositiveandlessthan1.Onthe

otherhand,ifBisnegative,thentheadditionalincomeisalsonegative.Themedical

costsoftheregisteredinhabitantsarenotexogenouslygiven.Itisassumedthatthe

expectedvalueofthemedicalcostswilldependontheefforts,e,ofthefamilydoctor

forpreventingtheoccurrenceoftheheavyillness.Theeffortsofthedoctorwillbe

measuredby,forexample,thefrequencyofpreventiveactivities.

Hence,theexpectedvalueofthetotalmedicalcostswillbedenotedinthefollowing

manner;

・
n

i・1
EMi・e・,

wherenisthenumberoftheregisteredinhabitants

Ontheotherhand,theamountofthedifference,B,betweenthetotalinsurance

premiumsandthetotalpaymentstothemedicalcostisdenotedby(1).

B・ pn・k・
n

i・1
EMi・e・, ・1・

where,p,istheinsurancepremium perhead,andk(0・ k・1)istherateofthe

insurancepayment.

Hence,theincome,y,ofthedoctorwillbeshownas

y・ nw・spn・k・
n

i・1
EMi・e・

・・・・

・・・・
, ・2・

wherewiswageperinhabitantands(0・ s・1)istherateofthesharingforthe

familydoctor.

Theutilityofthedoctorisassumedtodependontheincomeandleisuretime.

Theleisuretimeisshownasthetimewhichisnotspentbybothpreventiveand

curativeactivities.Then,theleisuretime,j,isdenotedas

j・ T・j・・j・,

wherej・isthetimespentforthepreventiveactivitiesandj・isassumedtodependone,

ontheotherhandj・isthetimespentforthecurativeactivitiesandj・isassumedto

dependontheexpectedvalueofthetotalmedicalcosts,andTisthetotaltimeafter

thedeductionoftimenecessaryforsleepingorelse.

Hence,theaboverelationisrewrittenas
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j・ T・j・・e・・j・ ・
n

i・1
EMi・e・・ ・,

wherej・
・
・0,j・

・
・0,j・

・・
・0,j・

・・
・0,areassumed.

Hence,theutilitywillbeshownas

u・ u nw・spn・k・
n

i・1
EMi・e・

・・・・

・・・・
,T・j・・e・・j・ ・

n

i・1
EMi・e・・ ・・ ・. ・3・

Differentiating(3)withrespecttoeyieldsthefollowingfirstordercondition.

・ksu1・
n

i・1

dEMi

de・ ・・u2 ・j・
・
・j・

・
・
n

i・1

dEMi

de・ ・・ ・・0. ・4・

Thesecondorderconditionisshownas

H・ u11 ・sk・
n

i・1

dEMi

de・ ・
・・・・・・・

・・・・・・・

2

・u12 j・
・
・j・

・
・
n

i・1

dEMi

de・ ・
・・・・・・・

・・・・・・・
sk・

n

i・1

dEMi

de・ ・
・u1sk・

n

i・1

d
2
EMi

de
2・ ・・u21sk・

n

i・1

dEMi

de・ ・ j・
・
・j・

・
・
n

i・1

dEMi

de・ ・
・・・・・・・

・・・・・・・

・u22 j・
・
・j・

・
・
n

i・1

dEMi

de・ ・
・・・・・・・

・・・・・・・

2

・u2

・・・・・
・j・

・・
・j・

・・
・
n

i・1

dEMi

de・ ・
・・・・・・・

・・・・・・・

2

・j・
・
・
n

i・1

d
2
EMi

de
2・ ・
・・・・・
・0,

where u1・
・u

・y
・0,u2・

・u

・j
・0,u12・

・
2
u

・y・j
・0,

u11・
・

2
u

・y
2
・0,u22・

・
2
u

・j
2
・0,

dEMi

de
・0and

d
2
EMi

de
2
・0 ・5・

areassumed.

From(4)j・
・
・j・

・
・
n

i・1

dEMi

de・ ・・0,

isobtained.Hence,thesecondorderconditionissatisfied.

3.IntroductionofSharingArrangement

From thefirstorderconditionthefollowingrelationcanstraightforwardlybe

obtained.

・e

・s
・
・・・・・
ku1・

n

i・1

dEMi

de・ ・・ksu11 pn・k・
n

i・1
EMi・ ・・

n

i・1

dEMi

de・ ・
・u21 pn・k・

n

i・1
EMi・ ・ j・

・
・j・

・
・
n

i・1

dEMi

de・ ・
・・・・・・・

・・・・・・・

・・・・・
・H. ・6・

Hence,ifB・0wegetthefollowingresult,
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・e

・s
・0, ・7・

sincej・
・
・j・

・
・
n

i・1

dEMi

de・ ・・0from(4).

Ats・0,wegetj・
・
・j・

・
・
n

i・1

dEMi

de・ ・・0from(4).

Hence,thefollowingrelationcanbeobtainedwithoutdependingonthesignofB.

・e

・s

・・・・・s・0

・0. ・8・

Inthesameway,theeffectofthesharingarrangementonthebalanceofthe

insuranceprogramisalsoobtainedstraightforwardly.

・B

・s
・・k・

n

i・1

dEMi

de・ ・ ・e

・s・ ・. ・9・

Hence,from(7),(8)and(9)wegetthefollowingrelations(10)and(11).

・B

・s
・0 if B・0, ・10・

and

・B

・s

・・・・・s・0

・0. ・11・

Therefore,from(11)wegetaresultthattheintroductionofthesharingarrangement

willincreasethebalance,B,oftheinsuranceprogram.Furtherfrom(10),raisingthe

sharingrate,s,ofthedoctorwillincreasethebudgetiftheinsuranceprogram is

sufferingfromdeficitoritisbalanced.

Next,wewillexaminetheeffectonthepublicexpenditure,E,definedby

E・ nw・・1・s・B. ・12・

DifferentiatingEwithrespecttosyieldsthefollowingrelation.

・E

・s
・ B・・1・s・

・B

・s
. ・13・

Hence,from(10),(11)and(13)weget

・E

・s
・0,if B・0, ・14・

and

・E

・s

・・・・・s・0

・0,if B・0. ・15・

SharingPolicyintheFieldofMedicalCare

大阪府立大学経済研究 57・4（238）〔2012.3〕

153



Therefore,from(15)theintroductionofthesharingsystemwilldecreasethepublic

expenditureifthebudgetoftheinsuranceprogram issufferingthedeficitoritis

balanced.Similarlyraisingthesharingrate,s,willalsodecreasethepublicexpenditure

ifthebudgetoftheinsuranceprogramissufferingthedeficitoritisbalanced.

However,thesharingarrangementwouldn・tbestraightforwardlyintroducedsince

itreducestheexpectedincome,y,ofthedoctorifBisnegativeasshowninthe

following.

・y

・s
・ pn・k・

n

i・1
EMi・e・・sk・

n

i・1

dEMi

de・ ・ ・e

・s・ ・,
and

・y

・s

・・・・・s・0

・ pn・k・
n

i・1
EMi・e・・0, ・16・

inthecasewhereB・0.

Therefore,in thefollowing wewillexaminethecasewherew israised to

compensatethedecreaseinyduetotheintroductionofthesharingsystem.

Differentiatingywithrespecttowyieldsthefollowingrelations.

・y

・w
・ n・sk・

n

i・1

dEMi

de・ ・ ・e

・w・ ・,
and

・y

・w

・・・・・s・0

・ n. ・17・

From(16)and(17)weget

・w

・s

・・・・・s・0
dy・0

・・ pn・k・
n

i・1
EMi・e・・ ・・n. ・18・

Hence,theeffectofintroducingthesharingarrangementonewhentheexpected

incomeofthedoctoriscompensatedbytheincreaseinw willbeshowninthe

followingmanner.

de

ds

・・・・・s・0
dy・0

・
・e

・s
・

・e

・w

・・B・

n
. ・19・

Differentiating(4)withrespecttowyieldsthefollowing(20).

・e

・w
・
・・・・・
u11nsk・

n

i・1

dEMi

de・ ・・u21nj・
・
・j・

・
・
n

i・1

dEMi

de・ ・
・・・・・・・

・・・・・・・

・・・・・
・H・0, ・20・

sincej・
・
・j・

・
・
n

i・1

dEMi

de・ ・・0from(4)andH・0from(5).
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Ats・0,weobtainthefollowing(21).

・e

・w

・・・・・s・0

・0, ・21・

since,ats・0,j・
・
・j・

・
・
n

i・1

dEMi

de・ ・・0from(4).

Therefore,from(8),(19)and(21)wecangetthefollowingrelation(22).

de

ds

・・・・・s・0
dy・0

・0. ・22・

Inthesameway,thefollowingrelation(23)canalsobeobtainedstraightforwardly.

dB

ds

・・・・・s・0
dy・0

・0. ・23・

Hence,theintroductionofthesharingarrangement,evenwhentheexpectedincome

ofthedoctoriscompensated,willincreasetheamountofthedifference,whichmaybe

positiveornegative,betweenthetotalinsurancepremiumsandthetotalpayments

fromtheinsurance.

Next,wewillexaminetheeffectonthepublicexpenditures,E,givenby(12).

DifferentiatingEwithrespecttos,keepingtheexpectedincomeofthedoctorconstant,

yieldsthefollowingequation.

dE

ds

・・・・・s・0
dy・0

・ n・
・B

・w・ ・ dw

ds・ ・・B・
・B

・s
. ・24・

From(18)theequation(24)isrewrittenasfollows.

dE

ds

・・・・・s・0
dy・0

・ n・
・B

・w・ ・ ・B

n・ ・・B・
・B

・s
・0. ・25・

Thesignof(25)isnegativefrom(11)and(21)since

・B

・w

・・・・・s・0

・・k・
n

i・1

dEMi

de・ ・・e

・w

・・・・・s・0

・0.

Hence,theintroductionofthesharingarrangement,keepingtheexpectedincomeof

thedoctorconstant,willdecreasethepublicexpendituregivenby(12).

4.ConcludingRemarks

Itisassumedinthispaperthatlocalinhabitantsareregisteredtoalocalfamily

doctorandthelocalfamilydoctorgetstheincomecorrespondingtothenumberofthe
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registeredinhabitants.Itisalsoassumedthatiftheinsuranceprogramgoesintothe

deficitthenthedeficitwillbesharedbetweenthelocalfamilydoctorandthepublic

sector.Ontheotherhand,iftheunbalancedamountofthepublicinsuranceprogram

ispositive,thepositiveamountwillbesharedbetweenthefamilydoctorandthepublic

sector.Hence,inthiscasethelocalfamilydoctorcanobtaintheadditionalincome.

Ithasbeenshownthatgenerallytheintroductionofthesharingarrangementwill

raisetheamountofthedifference,whichmaybepositiveornegative,betweenthe

totalinsurancepremiumsandthetotalpaymentsfrom theinsurance.Hence,ifthe

budgetofthepublichealthinsuranceisnegativelyunbalanced,theintroductionofthe

sharingsystemwilldecreasetheamountofthedeficit.Afterintroducingthesharing

system,raisingthesharerateofthefamilydoctorwillalsodecreasethedeficitofthe

publicinsurancesystemwhenthepublicinsurancesystemisnegativelyunbalanced.

Inthesameway,ithasalsobeenshownthattheintroductionofthesharing

arrangementkeepingtheexpectedincomeofthedoctorconstantwillnotonlyincrease

theamountofthedifference,whichmaybepositiveornegative,betweenthetotal

insurancepremiumsandthetotalpaymentsfromtheinsurancebutalsodecreasethe

publicexpendituresforbothdoctor・incomewhichcorrespondstothenumberofthe

registeredinhabitantsandthepublicshareoftheinsurancebudgetwhichmaybe

positiveornegative.

Notes

1 SeeNishimura(1987),Watanabe(1982)andWatanabe(2009)foranotherapproachto

Insurance.
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