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Foreword

An important component of financial sector reform in India is the
reform of the insurance sector. In the absence of adequate insurance
mechanisms, people mostly self-insure through private savings. Greater
availability of insurance products at competitive prices should be expected
to alter this behaviour. This study by Ajit Ranade and Rajeev Ahuja attempts
to examine the impact of insurance sector liberalisation in India on savings
behaviour.

The authors find that as the economy moves from self-insuring to
market based insurance, private savings go down with reforms. Even though
their theoretical argument suggests that the impact of insurance reform on
aggregate intermediation of funds (banks plus insurance) is ambiguous, the
simulation results in the study indicate that intermediation also goes down.
A comparison of pre and post reform insurance regime shows that consumer
welfare and funds intermediation could be lower in an environment of
probable insurance failures.

The paper’s finding that insurance reform will not necessarily lead to
higher savings and greater fund intermediation should make us think about
what other complimentary policies are needed to achieve this resuilt.

(Isher Judge Ahluwalia)
Director & Chief Executive
ICRIER, New Delhi
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1 Introduction

Liberalisingthe financialsector(banks,insuranceandsecuritiesyneandetting market forcesde-
termineinterestratesandallocationof credit. Thereareknown limitations on how efficient this
canbe,dueto problemsof adwerseselection Howeverascreditmarketimperfectionsarereduced,
agentsare betterableto achieve consumptiorsmoothing,i.e. transferof their incomesbetween
variousstates(contingenciespandalsointertemporally In this paperwe are concernedwith re-
formsin the insurancesectorandthe contet is suchreformswhich are ongoingin India at the
time of this writing®. Insurancdiberalisationin India consistsof several componentsvhich inl-
cudethedismantlingof statemonopoly promotingcompetition settingup of astatutoryregulatory
body, developingprudentialand capitaladequag normsfor privateentry, settingup mechanisms

to protectagainstinsolvenciesandbankruptciesandsoon.

The objective of financialreformsis to increasesavings andimprove its allocationandin the
longerterm promotegrowth. Henceanimportantissueis to studythe effect of thesereformson
savings,bothshorttermandlongtern?. In factoneof the statedobjectivesof the Indianinsurance
reformsis to increasesavings mobilisation. SinceMcKinnon (1973)andShav (1973)it hasbeen
understoodhatfinancialliberalisationwould leadto greatemobilisationof savzingsfor economic
developmentandgrowth. Butwhetherfinancialliberalisationactuallydoesincreaserivatesavings
is anempiricalquestion.Thisis because¢heeffectof interestrateson savingsis itself theoretically
ambiguous,and other aspectf financial liberalisation,suchas increasechouseholdaccesgo
consumecreditor housingfinance might alsowork to reduceprivatesaving®. On the otherhand
incomegrowth spurredby financial reformsmight contritute to increasedsarzings. Hencethe

actualimpacton savingsdepend®n therelative strengthof thesevariouseffects.

In caseof insurancepothlife andnon-life, theimpacton savings of insurancereformsis pri-

marily via the precautionarymotive. In the following section2 we have a detaileddiscussiorof

For arecentreview of the IndianinsurancesectorandimpendingreformsseeRanadeand Ahuja (1999).

2Financialreformsasthey apply to bankinghave includedinterestrate dereyulation, private sectorentry, per
missionsto operatein mutual funds and other businessesa reductionin the cashresene ratio and a reductionin
states preemptiorof depositsavings (througha reductionin the statutoryliquidity ratio (SLR)). Thelattermeasurea
reductionin the SLR (whichis animplicit tax on intermediationhasled to lessfinancialrepression.

3SeeBandieraetal (1998)for arecentstudyof theimpactof financialliberalisationon savings.
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this linkage,andthis is alsothe mainfocus of this paper Our approachs to considerthis link-

agethrougha simpleinter-temporalmodel. Sincewe arelooking at the impacton savings and
intermediationan appropriatesettingis a multi-periodone,andfor simplicity we considera two

periodmodel. Also to keepthe discussiorfocussedwe considera stylized situationthat depicts
insurancereforms, namelywhereinagentsmove from no accesdo insurancemarketsto some
access.Thuswe look at the impactof introducinginsuranceoptionin a hitherto“savings-only”
economy Thatis economicagentsdueto insurancdiberalisationmove from selfinsuringto using
insurancanarketsalongwith savings. This is arguablya crudedepictionof the pre-reformindian
insurancescenariosincetherearea numberof insurancgoroductspothlife andnon-life available
from thestateinsurer But neverthelessherearesubstantiahreasuchashealthinsuranceold age
pensionsfixedtermlife insuranceandhouseholdgropertyandcasualtyproductshatarevirtually

absentInsurancaeformsarethusto be seenamongotherthings,aswideningthe productrangé.

In thefirstaspecbf impacton savingsin thepresencef bankandinsuranceoptions,wefind that
in our model,total (precautionarysavings goesdown (asexpected)andeventotal intermediated

funds,i.e. throughbanksplusinsurancdirms go down.

The secondaspectof insurancereformsthat we look at in this paperrelatesto the economy
moving from stateprovidedinsuranceo privateprovision of insuranceoy severalcompetingplay-
ers. Unlike the stateownedfirm, private firms canbecomeinsolvenf. We examinethe impact
on savings, intermediatiorandconsumemvelfarein this contet. We find thatheretoo in general
intermediatedunds go down, and consumemvelfaretendsto be lower underpossibleinsurance

firm bankrupty ascomparedo probablebankfailures.

Thepresenpaperlis structuredasfollows. Section2 containsadiscussiorof thelinkagebetween
savings and insurance. In section3 we presenta two period modelto examinethe impact of
insuranceeformson savings. In section4 is a comparisorof the impactof probableinsolveng

andbankrupty of insurancdirms vis-a-visbanks.Section5 concludes.

“4In the paperwe alsoexaminethe modelwhereinwe seereformsasgenerallyreducingthe price of insurancedue
to increasedompetition.In thatcaset is notsomuchaquestionof goingfrom noinsuranceo some but from ahigh
priceregimeto alower priceregime.

5The questionof appropriatesolveng and prudentialregulation of firms is discussedseparatelyin Ranadeand
Ahuja (2000).
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2 Precautionary Savings and Insurance

Insuranceservicesinclude provision of life andnon-life cover. Life insurances protectionto a
householdagainstthe risk of prematuredeathof its bread-winneror againstrisk of unexpected
longevity and outgroving other sourcesof incomé. Non-life insurancecoversrisks of illness,
accidentspropertydamageandothersuchhazardousutcomes.Non-life insurancecontractsare

typically shorterin durationascomparedo life insurancecontracts.

A life insurancecontractsbeing of longer durationtypically have risk coverageas well asa
bundledsavings component This savings componenof life insurancepits the insurerin direct
competitionwith otherfinancialinstitutionsandsavingsinstrumentssuchasbankdepositsgqui-

tiesandmutualfunds.

During the courseof insuranceandoverallfinancialsectorliberalisation asrealratesof interest
rise, typically the substitutioneffect (of decreasingcurrentconsumption,and henceincreasing
savings) is wealer thanthe opposingincomeeffect, which tendsto reducesavings. Furthermore
as credit becomesanore readily available this alsoreducessavings. In the contet of insurance
reformsasthe precautionarynotive is diminisheddueto availability of greaterinsuranceoptions,
this avenuealsoworkstowardreducingsazings’. Howeverary positive growth impactof financial

reformsmightincreaseancomesandhencesavings.

Savings behaior is a function of preferencestechnology anddemographic®f the economy
Dependingon these the optimal inter-temporalconsumptiordecisionsvould yield optimal sav-
ings. In reality, however, sarzings behaior is also affectedby hostof distortionspresentin an
economysuchasfiscalincentvesfor promotionof long-termsavings, absencef risk sharingin-
strumentspresencef liquidity constraintcompulsorysavingsin providentfundsetc. Difference
in savingsacrosgountrieamaybedueto theirbasicdifferencespolicy differencesandavailability

of socialinsuranceIn factthereis strongevidencethat suggestshatassocialinsurancgold age

6Sucha risk of longevity is coveredby insurancecontractsvhich offer postretirementpensiorplansor annuities.

"The bundling togetherof risk coverageand savings is peculiar to life insurance,especiallyin developing
economiesSeeAhuja (1999b)for implicationsof bundling savingsandinsurancecontracts.

8The long run impactof financialliberalisationworks throughthe impacton the savings rate. Thelink between
highgrowth ratesandsavingsis well known from classicalgrowth theory Empirically, thereexistsa strongassociation
betweersavings andgrowth bothacrosscountriesandover time. While the debateon directionof causalitybetween
savingsandgrowth is still anunsettledssue thelink betweersavzingsandgrowth is well recognized.
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incomeandhealthinsuranceunemplymentinsurancegdisability benefitsetc) increasessasings
is likely to reduce.Table2 givessomeevidenceon socialinsurancespendingandgrossdomestic
savingsfor afew OECD countries.Furthermorepublic andprivate provision of insurancewhich
includespensionsand old agebenefitsare complements.In facttable 1 reportsthe datafor in-
surancepremiaand public spendingfor socialinsurance which shavs a negative correlationof
—0.27.. In the OECD countriesgrosspublic spendingon socialinsuranceakes up half of total
governmentbudgetsandaccountdor anywherebetweena sixth anda third of GDP. Ehrlich and
Zhong(1998)working with a sampleof 49 countriesover 29 years(1960-89)found pensionben-
efitshaving a significantdepressingffect on savings. In their econometri@analysisthey included
pensiorportionof socialsecuritybenefitswhichincludesold age disability, andsurvivor benefits,
relatve to GDP asoneof theindependenvariables.As dependengratiosdecline,andanageing
populationdemandgreatercoverage governmentsaretrying to reducetheir partin the provision
of old ageinsuranceby providing incentivesto join privateinsurers.This hasled to anincreasen
demandor life andhealthinsurancewnhich risesfasterthanthe growth rateof GDP (seeSIGMA
(1998)).1n the Asianeconomieshe growth of insurancgremiain bothlife andnon-life segments

is likely to bemorethan15 percent.

Tablel: InsurancedPremiaandPublic SocialSpending

Country Life and Insurance Public Social Security
Premiumin 1996(asa | Spending on Health-
% of GDP) care and Pensionsin

1995(asa % of GDP)

France 7.0 30

Germary 3.8 28

Italy 1.8 23.5

Japan 5.9 14

Switzerland 8.1 21.5

UnitedKingdom 7.8 22.5

United Sates 8.0 16

Sigma(1998)

The precautionarymotive for savingsis consistentwith inter-temporalchoic€. In alife cycle

9As Deaton(1992)pointsout, underthe permanenincomehypothesiswhich essentiallyclaimsthatconsumption
is nothingbut anannuitisedvalueof currenthumanandfinancialwealth, precautionansazings have norole. Thisis
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Table2: SociallnsuranceandSavingsin someOECD countries
1980 1985 1990 1993

Denmark
Grossdomesticsavings (% of GDP) | 20 22 25 24
Total SocialExpenditure(Yof GDP) | 27.92 26.84 28.81 31.72

Germany

Grossdomesticsarings (% of GDP) . .. .. 22
Total SocialExpenditure(%of GDP) | 27.81 28.29 26.77 31.54
Netherlands

Grossdomesticsavings (% of GDP) | 22 25 27 25
Total SocialExpenditure(¥of GDP) | 30.04 30.73 33.09 34.09
Sweden
Grossdomesticsarings (% of GDP) | 19 21 22 17
Total SocialExpenditure(%of GDP) | 31.69 32.91 34.02 40.59
United Kingdom
Grossdomesticsavings (% of GDP) | 19 18 17 14
Total SocialExpenditure(%of GDP) | 20.41 24.13 23.21 27.21
United States
Grossdomesticsarings (% of GDP) | 19 17 15 15
Total SocialExpenditure(¥of GDP) | 17.38 19.35 21.29 23.32
SourceOECD(1998)

theoryof consumptionwhereassetsare accumulatedn the beginning andrun down later, with
no liquidity constraintsandno uncertaintythereis noroomfor precautionarynotiveto save. The
only saving thatoccursis towardconsumptiorsmoothingandassebuffering. If however liquidity
constraintsare likely to occurin a persons lifetime, with risk aversion, precautionarysavings
may be obsened. Also aspointedout by Leland(1968),anincreasdn the uncertaintyof future
income,throughsaya meanpreservingspreada risk aversepersonwith corvex maiginal utility
will increasehis savings. Thistoo is precautionarysavings. Evenin life cycle modelswhich do
not have liquidity constraintsput whereintheincomemay go to zero,and consumersvho have
extremerisk aversionto zeroincome,we getbackprecautionangsavings (seeCarroll (1991)),and
in factan abstinencdrom borrowing despiteabsencef liquidity constraints.The precautionary
motive canalsobedistortedby tax policy (Kimball andMankiw (1989)). Finally evenin amodel

of permanenincomewhen old age pensionsare accumulatedn illiquid assetswvhich are non-

mostly an artifact of the strongassumptionsn utility functionandthetime discountratethatthe permanentncome
hypothesisnales.
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collaterisableagentswill have precautionansavings. Therearehowever no reliableestimateof

theshareof precautionarngavingsin totalsavingsfor India. In table3 givenin theappendixve see
thatthe grossdomesticsarings ratefor India hasbeenincreasingslightly, but shareof insurance
premiain financial assetsof householdss virtually constant. Skinner(1988) arguesthat such

precautionargaving mayaccounfor asmuchas56 percentf total life cycle savingsin the USA.

In thepresence®f incomeuncertaintyandprecautionangavingsintroducinganinsuranceoption
to hedgeagainstuncertainncomereducesarings. Insurancepurchasealecisionin the presencef
risk of futureincomelossis discussedby DionneandEeckhoud(1984). They shav thatinsurance
andsavingsdecisionareseparatén the sensehatat actuariallyfair price agentwould alwaysbuy
full insurance.This separatiomesultis independenof the returnon savings. In caseof liquidity

constraintsAhuja (1999a)showns thatinsurancedemands partialevenif actuariallypriced.

We modelinsurancaeformasthetransitionof aneconomyfrom “savings-only” to jointly sav-
ings and insurancepossibility!®. We examinethe behaiour of a representatie agentwho can
self-insure,andcomparet with the casewherethe agent,besidesself-insuranception, alsohas
accesdo buying insurance.In a two-periodsettingwe shov that total intermediatedundsie.,
amountsetasideby agentfor self-insuringaswell aspremiumfor buying insurancegoesdown
comparedo self-insureonly (or saszings) option. Thusinsuranceiberalisationunambiguously
leadsto reductionin privatesavingsin the shortrun, andtotal intermediatedundsalsogo down.
Thisresultis robustevenunderanalternatve way of modellinginsuranceeformsasmoving from

a public monopoly high costinsuranceo competitvely providedlow costinsurance.

3 A Two Period Mode

In this sectionwefirst considetthecasan whichanagenthassavingsoptiononly, andcomparehe
resultobtainedwith the casewhereagenthasboth savings andinsuranceoptionsavailableto her.

We assumeheexpectedutility maximisingagents risk averse hasaconcae, twice differentiable
utility functionof money, u. Theagentivesfor two period,andleavesnobequestsr debts neither

0Thisis astylizedrepresentationf reforms,asno doubtthereis aconsiderableangeof insuranceptionsavailable
evenin pre reform periodin India. But our objectie is to bring out the differencesn a settingof savings only and
savingsplusinsurance.
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doessheinherit any wealth. In the two periodmodet! we considey the agenthasincomeof W,
in the first period. In the secondperiod shehasa randomincomethat takesthe value W, with
probability (1 — p) andW, — L (W5 > L) with probability p. The secondperiod uncertaintyis
illustratedin figure1.

Figurel: SecondPeriodUncertainty

Incomg s’

in 7 45°line
bad
state

Wy —L

Incomein goodstate

In figure1 all thepointsin thepositive quadrantepresenincomecombinationsn thetwo states.
Thusall pointsalongthe 45 degreeline represenequalincomesin both statesj.e. a caseof full
insurancewvhereinincomesarestateindependentThepoint (W,, W, — L) representghesituation
of the agentprior to ary purchaseof insurance.An actuarilyfair insurancecontractallows the
agentto exchangesomeof her “good” stateincomei.e. W, to supplementer “bad” statei.e.
Wy — L. Thisis a linear exchangerate, which is the actuarilyfair rate of p. Thusthe line with
slope(1 — p)/p is the actuarilyfair priceline, alsocalledthe “zero profit” line for the insurance
compalty. From standardmicroeconomiaheorywe know that a risk aversepersonalways buys
full insuranceat actuarilyfair price (seeMas-Colelletal (1995)).

In theabsencef insuranceor savings, total expectedutility of agentover bothperiods,denoted
by EU,, is givenby:

For a fuller discussionand justification for a two a period framework to analysejoint savings and insurance
decisionsseeAhuja (1999a).
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EU; = u(W1) + p[(1 — p)u(W2) + pu(W> — L)]

wherep is the discountfactorwhich we will assumeo beequalto 1.

Supposinghow the agenthasan option of savings. For every unit saved (dis-saed) in thefirst
periodshegetsback(pays)R unitsin the secondperiod. For simplicity we assumehat R = 1.%2
Theoptimalsavingsis obtainedby choosingS soasto maximiseEU; asfollows:

max u(Wi = 8)+ (1 = p)Ju(Wy + S) + pu(Wo — L + 5) (1)
Thefirst orderconditionis:
(W, —8)=[1—-pu'(We+8)+pu/(Wy — L+ 85)] (2)

Notethat.S* could be eitherpositive, negative or zero. If S* < 0, theagentborronsin thefirst
periodandrepaysthe borraovedamount(S*) in the secondoeriod.

Most studiesthatconfronttheissueof precautionargaving focuson incomeuncertaintywhich
is only one of the risks that householdface. Incomeuncertaintycould arisedue to numberof
insurablerisks andsupplyof insurancedor suchtypesof risk may not exists. This is the situation
we characterisabove.

Now if aninsuranceoption, in additionto savzings option, is available to the consumer her
utility would definitely go up, but hersavingswould unambiguouslyomedown astheagentnow
substitutesnsuranceor savingsor “self-insurancé. Intuitively, it is easyto seewhy this happens.
Purchasef insurancancreasesgents welfareby reducingtherandomness hersecondoeriod
income.Theincreasen seconderiodincomeis morethanthereductionin herfirst periodincome
dueto paymentof premium. With increasedsecondperiod income, the agentwould want to
transferpartof it to thefirst period,therebyreducinghersavings. Thisis formally shavn below:

Assumenow thatthe agenthastwo optionsavailableto her. Shecansave and/orbuy insurance.
Theagentpayspremiumin thefirst periodto protectherselfagainsuncertainncomein thesecond
period. We assumesarings and insurancemarkets to be independent. Savings and insurance
decisionsarenow jointly made.

Theinsurancecontractofferedby aninsureris is of thefollowing type:

12Givenourpurposeathand,we suppresgheinteractionbetweerinterestrate(R = 1) andtime preferencdp = 1).
Thisis a simplifying assumptioranddoesnot affect our results.Howeverit is appropriateo remindthe readerabout
the several paperswvhich do indeeddependon therelationshipbetweertime preferenceadtheinterestrate. Moreover
ary changdn therealrateof return R asaresultof liberalisationof theinsurancesectoris anissuenotaddres$y this
paper
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e buy ary coverageD(< L) attheactuarilyfair price'® p in period1; and

e recevethecoverageD in caseof “bad” statein period2.

Supposingheagentouysthiscontract.Optimalsavingsandinsurancearedeterminedsfollows:

max u(Wy —pD —S)+ (1 —p)u(Wa+ S) + pu(Wy+ D — L+ 5) (3)

)

Thefirst orderconditionsassumingnteriority of D thatare satisfiedby the optimisedvalue of
savingsandinsurancelemandeddenotedespectiely by S and D, areasfollows:

pu'(Wy—=pD —S) = pu/(We+D—L+S) (4)
Wy —pD—=S5) = (1—pu/(We+S)+pu'(Wo+D—L+S) (5)

Theseconditionstogetherwith thefull insuranceesultat actuariallyprice, yield the following
condition:

u'(Wy —pL — 8) = u/ (W, + 5). (6)

Sinceincomein thesecondperiodis updueto insurance$ < S*. Butwhathappenso financial
intermediationdefinedas sumof insurancepremiumandsavings? Thatis, what happendo the
relationshipbetweerpL + S and $*? The effect of insuranceoption on financialintermediation
is ambiguous.Thatis, insurancepremiumplus savzings in the “insuranceoption” casecould be
higheror lower dependingonthevalueof basicparameters?

Interpretinginsurancesectorreformsasa caseof moving from noinsuranceoptionto onewhere
insuranceoptionis availableis not thatunrealistic,if we take this asa descriptionof thosecate-
goriesof insuranceroductswvhich areunavailableprior to reforms.

3.1 Insurance ReformsasDecreasein Price

Anotherapproachis to modelinsurancereformsas a decreasen the price of insurancedueto
increaseacompetition.Thuswe startwith a situationthatthe agenthasaccesso bothsavingsand

BThefair priceis p sincewe areassuminghatinterestrate,thereturnon savingsis R = 1. In generatheactuarily
fair pricein atwo periodsettingwould bep/ R.

4We canalternatvely view the above settingasonein which the agentis liquidity constrained.Startingfrom a
pointwheredemandor insurances nil, it is easyto show thatthe easingof liquidity constraintwould leadto positive
demandor insuranceEasingof liquidity constraintss oneof the consequencesf financialreforms.
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insurancebut insurancas available(from themonopolyfirm) atactuarilyunfair priceq > p. How
would savings changeasprice of insurancefalls to fair level? Startingfrom an actuariallyunfair
price,asthepricemovescloserto thefair price,thedemandor insurancemay not unambiguously
go up. Thisis becausef opposingprice andsubstitutioneffectsof changen price of insurance,
oninsuranceandsavings.

The modelis thenasfollows:
max u(Wy —gD - S)+ (1 —pu(Wy+S) +pu(Wy+D — L+ 5) (7)
Thefirst orderconditionsassumingnteriority of D are:

qu(Wy —pD —-S) = pu/(Wo+D—-L+5S5) (8)
u'(Wy—pD—=S5) = 1-pu/(Wa+S)+pu'(Wo+D—-L+5) 9)

Let the optimal valuesbe D* and S*. In this situationas price of insuranceg falls, whether
D and S aresubstitutesddependsn the secondorder conditionsandvariousparametersuchas
risk aversionand corvexity of the mamginal utility of income. Detailedexpressionsaregivenin
the appendix. The impactof a changein ¢ andon fund intermediationS + ¢D is theoretically
ambiguousecause¢heimpacton S and D itself is ambiguousTo measureheimpactof changes
in the price of insurancegq) on optimal valuesof S and D we differentiateequationg8) and(9)
with respecto ¢, anddefineu; = v'(Wy; —pD — S), u, = w'(Wa+ S),uq = u/(Wo+ D — L+ 5)
to get:

%_D _ (u — gD (uf 4+ (1~ p)%ﬁ + puy) + Dy (quy + puy)
q
%§ _ —D*u{ (¢*uf + pu!?) — (Zt)/l — gD*uy)(quy + pul,)

q

(referto the appendixfor the definitionof D andderivationof theabove expressions.)

0D/dq > 0, if p(g — Dufu! > ui(uf + (1 — p)ull + pu) — q(1 — p)D*ufu”. Similarly,

0S/0q > 0 if —u{u""D*p(1 — q) > u)(qul + pul).

Signsof boththe above expressiordependon the signsof their numeratorbecausehe denom-
inator is positive) which in both casess ambiguous.To get somesenseof the impactof lower
insurancepriceson fund intermediationwe usenumericalsimulations.We work with the follow-
ing threeutility functions:(@)(z) = 1 — exp~* (b) u(z) = log xz and(c) u(z) = /z. Theresults
of the simulationsarepresentedn figures2 to 4. All of thesesimulationsshav thata decreasén
the premiumleadsto a decreasén theamountof total fund intermediation.This resultappeardo
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Figure2: FundintermediatiorandPriceof Insurancainderinsurancdirm default: u(z) = 1—e=**
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Figure3: FundintermediatiorandPriceof Insuranceunderinsurancdirm default: u(z) = logz
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Figure4: FundintermediatiorandPriceof Insuranceaunderinsurancdirm default: u(z) = /z
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be robust, sinceit holdsevenwith somesmall probability of insurancdirm bankrupty. A fuller
discussiorof bankrutpy issuess in the next section.

Beforeconcludingthis sectionanoteis in order In thetwo-periodsettingthatwe consideraborve,
we study the short-termor transitionaleffect of insurancemarket reformson savings behaior.
This modelis not suitedto capturesomeother effects that may be presentin a richer setting.
For example,the factthatborrowning or liquidity constraintreinforcingthe effect of precautionary
savingsis notcapturedn atwo-periodsetting.
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4 Bankruptcy I ssues

Insurancdiberalisationwill meanthattherewill be severalplayerscompetingon price andother
dimensionsRegulatoryoversightis necessarysincepricecompetitionin insuranceanmake firms
flirt with nearinsolveng in their effortsto gaincustomersHowevertheregulatorcannoteliminate
thefinite probabilitythatin any givenperiodtheremay befew insuranceirm bankruptcie®

In the presencef possiblebankruptg'® anagentwishingto purchaseénsuranceo hedgeagainst
aninnateincomerandomnesshasto reckon with an additionaluncertaintyof the insurergoing
bankrupt.In amoregenerakettingof bankandinsuranceale-regulationleadingto amoreuncertain
and competitve ervironment, there are finite probabilitiesthat both bank (sarzings option) and
insurancdirm maygo bankrupt.

We examinethe impactof bankruptg probability of insurancdirms andbankson savings and
consumemvelfare. A bankfailure implies that whatever is depositedwith a bankis all lost. An
insurancefailure implies that coverageis not paid in the “bad state”. In the following we use
“bankrupty” and“insolveng/” interchangeably

In atwo periodsettingwherea risk averseagenthasthe optionsof savings andinsurancewe
considertwo casesone,in which thereis somerisk of insurerbeinginsolventonly, andthe other
wherethe bank could becomeinsolvent only. For computationsimplicity we do not consider
the casewhenboth canhave non-zerodefault probability. This generalcaseis handledthrough
numericalsimulation.We compareagents purchaselecisionin thesetwo situations.Let z; bethe
probability of a bankbecomingbankruptandz, bethe probability of aninsurancdirm becoming
bankrupt.The expressiorfor expectedutility is asfollows:

EU = u(W;—¢qD-2S)
+(1—21)(1 = 2)[(1 —p)u(Wa+S) + pu(Wo — L + S + D)]
+21(1 = 22)[(1 — p)u(W2) + pu(Ws — L + D)]
+(1 — z1)2[(1 —p)u(Wao+ S) + pu(Wy — L + 9)]
+2122[(1 — p)u(W2) + pu(W2 — L)

Theabove expressions maximisedandthe optimumvaluesof D andS arechosen.Thecorre-

5In arecentreportissuedby Standard® Poor’s RatingsServices,quotedby Mark Cyhulski, the numberof in-
surancecompaly insolvenciegumpedfrom 20in 1998to 35in 1999in the USA. The reportalsoratesthefinancial
strengthof insuranceandfinancialservicescompaniesand predictsthe numberof insolvencieswill continueto rise
dueto increaseccompetitive pressureand unfavorable market conditionsthat will not likely change.Nevertheless,
the 35 companieghatfailedrepresenbnly 1.2 percentof the 3,000insurancecompaniesioing businessn the U.S.
Insurancecontinuesto be amongthe mostfinancially strongindustriesin the U.S., accordingto Standard® Poors.
Seehtt p: //wwv. i nsure. com i ndex. ht m for details.

®Bankrupty law in India makesit very difficult for a compary to actuallyclosedown. But from the perspectie
of thepolicy holderit sufficesto hold on possibilitythatno reimbursemenbr paymentsnay be forthcomingfrom the
“bankrupt” firm.
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spondingfirst orderconditionsassumingnteriority of D are

forD: qu(Wy—¢qD—S5) = p[(1—2)(1—2)u'(Wa+D—L+5S)
+21(1 — 2z9)u/(Wy — L + D)]

forS: W(Wi—gD—-S5) = (1—21)(1—2)[(1=p)u/(Wa+S)+pu'(Wo—L+S+ D)
+(1 = 21)22[(1 — p)u' (W2 + 5) + pu' (W2 — L + 5)]

The secondconditiongetssimplifiedto:

W(Wiy—gD—-S) = (1—2z)(1—-pu/(Wa+S)
+(1 = 20)p[(1 = z)u' (W2 — L + S+ D)
+22U’(W2 — L+ S)]

Sincethe expression@recumbersomeye reportsomenumericalsimulationsto examinetheim-
pactof joint bankrupty possibilitieson fund intermediationand consumerwelfare. Theseare
shown in figures5 to 10. Despitethe theoreticalambiguity the resultsof thesesimulationsare
ratherrobust. Fundintermediationwith joint possibilitiesof bankruptciesontinuesto go down
asinsurancebecomesheaper This resultreinforcesthe resultsof the previous section. Further
more,consumemvelfare (measuredisexpectedutility) is higherunderrelatvely weakandmore
bankrupty pronebanksthanmorebankruptg proneinsurancdirms. Thatis, consumexvelfareis
higherwhenz; < z; insteadof vice versa.This highlightstheincreased/ulnerabilityto insurance
failuresratherthanbankfailures.In thefollowing we strengtherthis conclusionanalytically
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Figure5: FundintermediatiorandPriceof Insurancewith joint bankrupty with differentvalues
of zy andzy u(z) =1 —e
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Figure6: FundintermediatiorandPriceof Insurancewith joint bankrupty with differentvalues

of z; andz, u(z) = logz
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Figure7: FundIntermediatiorandPriceof Insurancewith joint bankrupty with differentvalues
of z; andz, u(z) = /z
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Figure8: WelfareandPriceof Insurancewith joint bankrupty with differentvaluesof z; andz,
u(r)=1—e"
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Figure9: WelfareandPriceof Insurancewith joint bankrupty with differentvaluesof z; andz,
u(z) =logzx
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Figure10: WelfareandPriceof Insurancewith joint bankrupty with differentvaluesof z; andz,

u(z) =V
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As the foregoing simulationssuggestconsumemvelfareseemgo be morenegatively relatedto
insurancdailuresthanbankfailure. While thefull analyticalderivationis beyondthe scopeof the
presenpaperwe dealwith a specialcase.To simplify our analysisanddealwith ananalytically
tractablecasewe examinethe equiprobablecasei.e. z = z; = 2, andfurthermorecomparethe
casewhenonly bankcanbecomebankruptwith the casewhenonly insurancdirm canbecome
bankrupt.

4.1 PROPOSITION
Let bankandinsurancefirm bankruptcybe equipiobable Compake total intermediationof funds
underprobablebank-onlyfailure andunderinsurance-onlyfailure. Fundsintermediationis lesser
underthelatter thantheformer

Proof:
We shaw this asfollows:
Let z denotetheinsolveng probabilitywhich is the samen boththe cases.

Case: When insurer becomes bankrupt

maxps u(W; —gD—S)+ (1 —plu(We+S)+ (1 —2)pu(Wo+ D — L+ S)r
+zpu(Wy — L+ S)

Thefirst orderconditionsw.r.t. D andS (optimalvaluesdenotedoy D* andS*) are:

qu' (W, —qD* —S*) = p[(1 —2)u'(We+ D* — L+ 5% (10)
+2u'(Wy — L + S*)]
u(Wi—¢D" =8 = (1-ppu'(Wz+5) (11)

+(1 — 2)pu'(Wo + D* — L+ S*) + zpu' (Wo — L + S¥)
Substituting(10) in (11) yields,

(1—-2)p(1/g—Du/We+D*—L+8*) = (1-p)u'(Wy+ RS (12)
+zpu' (Wo — L + S¥)
Case: When Bank becomes bankrupt

maxps u(Wy—¢D —8)+ (1—2)[(1—pu(We+S)+pu(Wy+ D —L+89)]
+2[(1 — p)u(Ws) + pu(Wy + D — L)]
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Thefirst orderconditionsw.r.t. D andS (optimalvaluesdenotecby D andS) are:

qUu(Wy—qgD—-8) = (1-2)pd’(Wo+D—L+05) (13)
+2pu'(Wy + D — L)
W Wy —qgD—=98) = (1—2)[(1—p)u'(Ws+5) (14)

+pu' (Wo+ D — L+ 8)]

Substituting(13) in (14) yields,

(1—2)p(1/g—Du'Wo+D—L+8) = (1—2)(1—pu/(Wy+38)
—zpu' (Wy+ D — L) (15)

Now, comparg12) and(15).

Evaluating(15) at S* and D* andcomparingit with (12) suggestshatgD + S > ¢D* + S*.
Henceinsuranceandsaving activity combinedis lessif thereis risk of insurancefirm becoming
insolventthanif thereis risk of bankbecomingnsolvent.

5 conclusion

Insurancesectoreformin Indiais likely to increasensurancelemandn thecountry Howeverthe
experienceof severalcountrieswith financialreformshasbeenthatsarzingshavetendedo goeither
way. Usingatwo-periodmodelwe shawv thatin the shortrun, absentary incomeor productvity
growth, private savings go unambiguouslydown since market basedinsurancereplacessavings
hithertomeantfor self-insurancéthe precautionarynotive). Thusinsurances likely to edgeout
the precautionarycomponenbf savings. Reliably estimatesf the precautionarycomponeniof
savingsarehardto get. Duringthecourseof financialsectoreformsthereareseveralotheravenues
throughwhich savings arelikely to go down aswell, suchaseasingof credit constraintsmore
provisionof socialinsuranceandsoon, soit would bedifficult to disentangléheeffectof insurance
reformson savings reduction. However with liberalisationas the economymovesinto greater
income uncertaintyand volatility, andincome growth, this may offset the reductionin sasings
somavhat. We have alsoexaminedthe issueof fund intermediatiorandwelfarein the contet of
joint bankrupty of banksandinsurancdirms. In sucha casetheinsurancebankruptciesve find
creatggreatenvulnerabilities.Specificallywe shav in acomparisorof equi-probabléankrupty of
insurancdirms andbanks fundsintermediationis lesselin anervironmentof probableinsurance
failuresthanbankfailures,andconsumemvelfareis higherunderthelatter.
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I Appendix: Second Order Conditions

Defineu; = ' (Wi — pD — S),u, =u'(Wa + S),u, =v'(Wo+ D — L+ S5)
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g—IE) = —qu} + pu,

9E = —qu\ + (1 p)ul, + pu

2
E
gDQ = q2ulll + pug

2
_gslg = uj + (1 —p)uy + pug
2
8—6—%ES = qui +pu)
Secondrderconditionsare:

2

o < O
PEPE _(PEN o
oD? 95*  \9DAS

Denotetheleft handsideof thesecondnequalityabore by D. To find outhow theoptimalvalues
of D andS (ie., D* and S*) changewith a smallchangesn ¢, we differentiateequationg4) and

(5)

(un’l’ + pu, qulf + puj ) Jq | _ (u’l - qD*u'l')
ol +pu ol (L= +f) | 95 —~Dru
Using Cramers Rulewe solve for 0D /dq anddS/dq.
%_D _ (u — gD (uf 4+ (1~ p)%ﬁ + pug) + D*ui (qui + puy)
q
%_S _ =D*uf(¢*u] + puy) — (11;'1 — gD*uY)(quy + puy)
q
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