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This paper examines the welfare aspects of loan-based self-insurance against
unemployment, and discusses the scope of government intervention in its
provision. This paper deals with these issues in a model where the individuals
may experience unemployment shocks frequently to leave little savings for
retirement, so that the government may have to provide them with
unemployment and retirement insurance benefits during their unemployment
and retirement, respectively. We identify the two interesting features in the
model: the externality that the self-insurance exerts ,upon other social
insurances, and the incentive of private sector to provide loans that exerts the
externality upon other social insurances. In particular, this paper shows that,
although the inefficiency associated with private loan warrants the government
provision of loans to unemployed workers, the over-incentive of the private
sector to offer loans may reduce the scope of the government intervention. This
paper also shows that, unless the inefficiency associated with private loans is
high, the private incentive for loans would reduce welfare because of the
externality generated by private loans.
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I. Introduction

It is well-known that unemployment insurance is not so effective as a means of in-
come support for the unemployed due to the moral hazard associated with the system.D)
More often than not, as is shown by Stiglitz and Yun (2005), self-insurance through
borrowing could enhance welfare of workers by providing them with intertemporal in-
come smoothing.2) One may ask, however, how much the loan-based self-insurance can
improve welfare when there is some chance of default on the part of borrowers. The
possibility of default raises some important issues on the welfare effects of the
loan-based self-insurance and the role of government in its provision, which this paper
explores extensively.

When a worker may get unemployed for a considerably long period of his lifetime,
his savings may not be enough to cover what he has borrowed and minimum con-
sumption during his unemployment and during his retirement. If a worker fails to repay
what he has borrowed at the time of retirement or to secure the minimum consumption
for retirement after the repayment, there is no other way for the government but to baii
him out. That is, the government not only has to relieve the worker of his repayment
burden, but also has to provide him with the minimum consumption during unemploy-
ment and retirement.

To see how the default possibility associated with borrowings and the government
bail-out affect the welfare role of self-insurance against unemployment and the need for
government intervention, this paper considers a system of social insurances that includes
unemployment insurance and retirement insurance as well as the loan-based
self-insurance. In a model of the social insurance system this paper highlights the three
important points. First, the possibility of default associated with borrowings will in-

evitably limit its function of income-smoothing and aggravate the incentive problem,

1) See Flemming (1978), Hopenhayen and Nicolini (1991).
2) See also Altman and Feldstein (1998), Costain (1999)
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which will negatively affect the welfare role of the loan-based self-insurance.

Second, the possibility of default and the resulting government bail-out generate the
externalities among self-insurance and other social insurances. Since the costs for the
loan-based self-insurance and for the retirement insurance are commonly related to the
probability of default the externality between the two insurances is expected to occur. In
other words, the moral hazard associated with one insurance aggravates the incentive
problem of the other insurance. The existence of this externality obviously affects the
optimal provision of the self-insurances against unemployment: the optimal level of
self-insurance would have to be set lower than would be the case when there is no
externality. In particular, the optimal self-insurance level could be zero, contrasted with
the literature on insurance and moral hazard.3)

Thirdly, the government bail-out may induce private sector to provide loan-based
self-insurance to unemployed workers. This is because the government does in fact sub-
sidize private loan by bailing out those who default. The private loan, however, exerts
an externality upon retirement insurance by increasing the probability of default, which
may lead the private sector to offer excessive loans for unemployed workers. Also, the
private loan is in general more costly than the public mandatory loan due to the various
reasons, including informational problems (such as moral hazard and adverse selection)
and imperfect competition in the capital market.d

Even when it is made clear that self-insurance increases welfare, we still need to jus-
tify the government intervention for the provision of self-insurance and determine the
level of self-insurance the government has to provide. The externality and the cost dis-
advantage associated with private loan would lead to the necessity of government inter-
vention in providing self-insurance against unemployment. Since the government cannot

in fact effectively control private loans through taxes, however, it can indirectly dis-

3) It is generally believed that optimal level of insurance is always positive even in the context of
moral hazard, because, at the zero level of insurance, marginal benefit of providing insurance is
always positive while the marginal incentive cost of it is negligible.

4) A loan package with the bailout possibility involves insurance. Thus, the underlying reasons for
the cost disadvantage associated with private loans are what we frequently refer to as one of the
most important reasons for the public provision of social insurances.
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courage private loans from being offered by providing its own loans to unemployed
workers. Despite the provision of public loans and the cost disadvantage associated with
private loan, however, the private sector still has some incentives to offer loans for un-
employed workers because the private cost of loans for the private sector is lower than
its social cost. The private incentives for loans would thus reduce welfare compared to
the case with no such incentives, as was pointed out by Arnott and Stiglitz (1986, 1991)
and Greenwald and Stiglitz (1986). This paper also explores how the government provi-
sion of loan-based self-insurance would be affected by the private incentives.

In general the public loan is an imperfect substitute for the private loan: the unit in-
crease in the former is accompanied by the less-than-unit reduction in the latter. Thus,
the government intervention has two conflicting welfare effects: it can lower the cost of
borrowings by (partially) replacing relatively inefficient private loan, while it creates the
additional moral hazard cost caused by the increase in the total amount of loans. The
net effect of government provision of loan-based self-insurance would then critically de-
pend upon the cost disadvantage associated with the private loan.

When the cost disadvantage is small, the government may not provide its loans be-
cause the reduction in cost of borrowings that it can expect from offering loans will be
small whereas the moral hazard cost of public loan is high in the presence of private
loan. As the cost disadvantage goes higher beyond a certain level, however, the public
loan will increase from zero while private loan decreases. At a certain level of cost dis-
advantage the amount of private loan will become zero and the public loan will reach
its maximum, which involves some extra amount of loans {in excess of the socially opti-
mal level) aiming to discourage private loan from being offered.5) When the cost dis-
advantage is high enough to make the extra public loan unnecessary, the amount of pub-
lic loan would not be affected by the possibility of private loan.

We can see from these arguments that the private incentive for loans may keep the
government from intervening in the provision of loan-based self-insurance when the cost

disadvantage is small. Once the government intervenes, however, it may provide more

5) The extra amount of public mandatory loan for that purpose would decrease, however, as the
cost disadvantage goes up further.
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loan-based self-insurance under certain circumstances than it would have in the absence
of the private incentive. We also show in this paper that the total bbrrowings for the
unemployed workers in the presence of private incentives for loans is always greater
than that in the case of no private loan, suggesting that the private incentives for loans
would reduce welfare.

The rest of this paper is organized as follows. The next section describes the basic
model that can address the issues on the loan-based self-insurance. Section 3 examines
properties of the optimal mix between Ul benefit and self-insurance in the absence or
presence of private incentives for loans, and discusses the role of government in the pro-
vision of loan-based seif-insurance. Finally, Section 4 collects the main results of this

paper with some concluding remarks.

II. The Model®

Consider a 3-period model in which an individual may work for period 1 and 2 at
the wage w per period, and then retires in period 3. The model assumes away the inter-
temporal wage change and discounting just for simplicity. The worker may be con-
fronted with unemployment shock in each of the two periods. The probability of an un-
employment shock’s occurring to an individual in period 1 is g, while that in period 2
depends upon whether or not he gets unemployed in period 1. The probability of a
shock in period 2 for a worker who was previously unemployed is Py, while that for a
worker who was not unemployed is Py .

Upon an unemployment shock a worker may choose to search or not to search for a

job. If he searches, he has to incur search cost € ( or €,) in period 1 (or in period 2)

6) The basic model used in this paper is identical to the one formulated by Kim, Stiglitz and Yun
(2006), except that this model incorporates the private incentives for self-insurance which play
critical roles in this paper. Furthermore, this paper deals with various theoretical issues on the
self-insurance, whereas Kim-Stiglitz-Yun(2006) conducts empirical simulations based upon panel
data sets to confirm welfare implications of the loan-based self-insurances.
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while he immediately gets reemployed in the period.” If he chooses not to search,
however, he will be unemployed in the period. The search cost €,¢, for an individual
are ii.d. random variables with distribution functions F(.) and G(.), respectively. When
the realized search cost for an individual in a period is lower (higher) than a threshold

level, which is determined optimally for the period as will be discussed later, he will

fle) g(e;)
AT - P A e YA
2 1-G(e,)’ and assume that

choose to search (not to search). Let 1, = [~ F(e)
H,, H, are assumed to be constant over €, €,, respectively. Note that H;, H, indicate
the search elasticity of reemployment, i.e., the degree of sensitiveness of reemployment
with respect to search activity, in period 1, 2, respectively.

The government implements a program supporting the unemployed workers in period
1 (or in period 2), which provides them with unemployment insurance benefit 7, (or #,)
and with loans R; (or R») against their future retirement incomes. The borrowers may
not be able to repay what they have borrowed at the time of retirement, in which case
the government bails them out. The government also implements a retirement insurance
program, which provides a basic subsidy to those ending up with zero retirement
income. In particular, the retirement insurance program provides a fixed amount of sub-
sidy S to those unemployed in both of the two periods.8) The cost incurred by these
programs, including expected Ul benefits, expected cost of bail-outs and expected sub-
sidy for those with no retirement income, is covered by the taxes imposed upon the em-
ployed workers.

The model introduces a possibility of private provision of loans for the unemployed

workers. The private loan, however, is subject to higher probability of default compared

7) The search activity in the model takes no time and guarantees a job for the worker with
probability 1. Thus, a worker choosing to search will not be unemployed in the period, like the
one with no unemployment shock.

8) This paper maintains that an individual is guaranteed the minimum consumption (g) by the
government, i.e., that lender are not allowed to claim against the basic subsidy S.
9) Since the retirement insurance is financed by the taxes imposed upon employees, it can be

viewed as a pay-as-you-go system that is strongly redistributive and that provides insurances
against retirement risk to individuals.
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to public mandatory loan due to the following reasons. First, private lenders are, in gen-
eral, not in a position to be able to secure collaterals as much as the government, induc-
ing opportunistic behaviors on the part of borrowers. Second, the private loans are sub-
ject to adverse selection in the case of privately-informed heterogeneity among workers,
whereas the public loan is free of this problem because it is mandatory for all
individuals. Instead of formulating these types of moral hazard and adverse selection in
detail, the model assumes that private lenders incur higher unit cost 7 than the govern-
ment in providing loans to unemployed workers, as will be shown below.

Given the government programs characterized by (v, Ri, r2, Rz, S) and private loan R,
let V;; (i, j=N, U, where N, U indicate the state of employment and unemployment, re-
spectively) denote the lifetime utility expected at the beginning of period 2 for a worker
whose employment status is 7 in period | and j in period 2. Normalizing the constant

wage to | for simplicity, we have

I+s

Ve = Max,, (U= 5,)+Uls, +5,)}=2U(—

)
Vi =U(r, + R +U(s, - R,)

1-R, —-R
Vi =Max32. {Ul-s,)+U(s,—R, —R)}=2U(#

S
Vo =20C) ’

where S| is the savings that an individual chooses in period 1 to maximize his lifetime
expected utility. Note that individual workers set their savings S, S so as to equalize
their consumptions between periods 2 and 3. Note also that the government is assumed

to provide those unemployed in both of the two periods with the equal amount of sub-

sidy, in period 2 and 3.

el
2 b
The total lifetime expected utility will then be
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V= Maxel,sl (I-U-s, _T1)+Maxe2 {PwViw +A=Py Wiy — Py fz edG}

+ZU( + R =T, + R0~ P))+ Max, (P, Vyy + (1= 5y W~ py [ edG}]

—qf edF ey

where €1>€,,€," are the threshold levels of search cost so that

g=q(-F(e))
Py =py(1-06(&,)

Dy =py(1-Gle,")
and

A=-)T, =qn +(1—g)pyr,.
T, =1_7U(S+R1)

P=p,1+1)

Note that the tax 77 for Ul benefit | and the tax 7> for the cost of default of public
mandatory loan Ry are set to satisfy government budget constraint. Note also that a com-
petitive private lender charges the expected cost of default, P(=P,(1+1), to the bor-
rowers, which is higher than that Py charged by the government for the public loan.
The difference in the costs between private and public loans, or the cost disadvantage
associated with private loans, is represented by ¢

Since private loan is more costly than public mandatory loan, it will be always opti-
mal for any loan to be offered by the government, not by the private sector. As will be
explained later, however, the private sector may have some incentives to offer loans de-
spite the cost disadvantage, crowding out the public loans and reducing individual

welfare.10)
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The threshold levels of search cost in period 2, €;.€,", will be set as follows:

e, =V =V @)

—
e, =V Vi

Similarly, the threshold level of search cost in period 1, 51 , will be determined as

follows:
e = Max, {U(1-5, =T))+Vy} = Max, {U(r; + R -T, + RA-P) +V,} 3

where

Vy = Maxez PV + =Dy Wi — Py F edG}

Vy = Max, (P Vi + (= By Wi = py [ €dG}]

Let us examine how an individual makes his decision on savings S; in period 1. To
the extent that the savings S; affects the work incentive in period 2, the socially optimal
savings would be different from the individual choice. Since this would impose addi-
tional complication upon the design of optimal social insurance system, however, this
paper assumes that Py =0, implying that there is little chance for those who have not
been unemployed in period 1 to get unemployment shock in period 2. More specifically,
this assumption allows the optimal savings in period I to be set so as to smooth out
consumption across the periods just like the way the individual choice of savings in pe-

riod 1 is made. That is,

10) This is consistent with the proposition that the competitive equilibrium under moral hazard is
not constrained efficient, argued by Amott-Stiglitz (1986, 1991) and Greenwald-Stiglitz (1986).
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3 4
so that

1+sl):U(2—T1

Ul-s,-T)=U
(-5, -T) (2 3

).

Based on this model we will examine for the rest of the paper the properties of opti-
mal government program for unemployed workers. In particular, we will first character-
ize the baseline optimum in which no borrowings are offered by the private sector, and
then will explore how the private provision of borrowings affects the governmenti

program.

[I. Optimal Government Program

1. The Baseline Optimum

Let us denote by (r,.R/ ,r,,R;,T,,T, )the baseline optimum that maximizes the ex-
pected utility of an individual given the government budget constraint and given that no
loan is privately offered. The baseline government program will then satisfy the follow-
ing conditions, (5), (6), (7) and (8) given the retirement income support S provided by

the government to those who have been unemployed in both of the two periods.

2-T

Uv( 3 l) H 2

n: A(rlaRl)E{l_ }- I_r1Uc(
U{r,+R -T,) 1-g

_7'1 _
3 =0 )
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1-R,

U'( ) _
. —f1_ 2 _ Py 1 1——Rl { 75
R : B(r,R)={l U'(r1+R1—T2)} -7, HZ{RIU(—2 )+SU(2)}
=0 6)
9
vETH 2-7,
P {1—m}*HzrzU (—)=0 R
S =1
Ry Ry=" ®

Note that the government will set its loans R» in period 2 just to smooth out con-

sumptions of individuals over time. Each of the optimal government programs
(rl*,Rl* ,7,) is determined so as to balance its benefit of consumption smoothing across
states or periods with the moral hazard costs associated with them. Note also that the
solutions for (r,R;) are separated from the others in the sense that we can solve for
(r;,R;) from (5) and (6) independently of the other solutions. Once we get (r;,R;),
we will solve for s; by (4), and then solve for (r,,R,) from (7) and (8). The sec-
ond-order conditions for (1 ,R,) are satisfied for an interior solution, which is proved
in the Appendix.

To examine the characteristics of the baseline government program r,R") we state

the following results:

Proposition 1

The correlation between the two unemployment shocks (indicated by Py ) increases
UI benefit but reduces loan-based self-insurance. The moral hazard cost in period 1
(indicated by #,) reduces UI benefit and increases loan-based self-insurance, while the

reverse is true for the moral hazard cost in period 2 (indicated by #1,). And, the total
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amount of support for an unemployed worker is decreasing in the correlation and the

moral hazard costs.

The proof is delegated to the Appendix. The results are intuitive. First, as the correla-
tion between the two unemployment shocks increases, the need for income smoothing
across the two periods will be reduced while the expected moral hazard cost associated
with default in period 2 increases, leading to lower level of loan-based self-insurance.
Also, although the reduction in the borrowings for an unemployed worker necessitates
more of Ul benefit 7, the total amount of his consumption would be lowered. Second,
as incentive problem in period 1 or 2 (indicated by H, or H,) gets more serious, the
optimal UI benefit or loan-based self-insurance would reduce, respectively. Similarly, this
would lead to more of loan-based self-insurance or to more of Ul benefit, respectively,
but the total amount of consumption for an unemployed worker will be lowered.

We can state the following result on the possibility that the baseline optimum in-

volves zero borrowings R/, with the proof being delegated to the Appendix.

Proposition 2

The baseline optimum may entail zero loan-based self-insurance R .

The possibility of zero loan-based self-insurance stems from the externality inherent in
the model. That is, the amount R, of loan-based self-insurance increases the expected
expenditure of income support PyS through its adverse incentive effect of increasing
Py . Thus, even at the zero level of borrowings, its moral hazard cost would not be-
come trivial, leading to the possibility of zero loan-based self-insurance. This resuit can
be contrasted with the conventional argument that optimal level of insurance is always
positive despite the moral hazard effect.

We can also examine how the optimal mix between Ul benefit and self-insurance
changes over time, i.c., can compare the optimal mix in period 1 with that in period 2.

To identify the effect of unemployment timing upon the optimal mix, we will confine
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ourselves to the case where Py =9. In other words, we will examine how the optimal
mix changes over time when a worker gets unemployed only once in his lifetime. We

can then establish the following result:

Proposition 3

Suppose that Py >0 and Py =0, and that 7, =H,. Then,

* *
rn <r, for any Py.

The above proposition suggests that the government would rely more upon Ul benefit
as unemployment support for the old compared to the young. The intuition behind this
is the following. When unemployed in their young ages, the workers can rely upon
self-insurance relatively easily because they can make sufficient amount of savings in
their later careers in response to the unemployment shock. If unemployed in their later
ages, however, they would have few periods to make savings in response to the shock,

leading them to rely more upon UI than upon self-insurance.

2. Private Provision of Loans and Optimal Government Program

When the private sector as well as the government offers loans, however, the govern-
ment has to take into consideration the private incentive for loans in designing its pro-
gram against unemployment. The amount of private loan to be provided will be de-
termined so as to maximize the expected utility ¥ of an individual given the provision

R; of public loan, that is,

_R -R
v =Rk,
R: {I- zZ___ }
U@ +R -T,+R1-p,1+1))
7 1-R, - R

P 4 HLRQ+ AU

)3=0
’ ©
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As we can see from (9), the amount of private loan is determined so as to balance
the marginal benefit of income-smoothing (the first term) with the marginal (private) cost
represented by the cost disadvantage and moral hazard cost (the second term). To the
exteht that private loan increases the probability Py of default, it also increases moral
hazard costs associated with public loan and retirement insurance. In other words, private
loan exerts externality upon public loan and retirement insurance, which are not taken
into account in the determination of its amount. This suggests that some positive amount
of private loan may be offered, despite its cost disadvantage compared to public man-
datory loan, which will in turn affect the government unemployment program.

The private incentive for loans is closely related to its cost disadvantage indicated by
t. We can see from (6) aﬁd (9) that borrowings will not be offered by the private sec-
tor, ie., R=0, if

1-R/

Qmmez

i S — 40
J U=, (10)

where R is the optimal amount of self-insurance. This leads to the following proposi-

tion:

Proposition 4

There exists the parameter value #,(f) or #(H,) for a given value of the other pa-
rameter ¢ or H,, respectively, such that, for H, <H,(t) or for t>#(H,), no loan is
offered by the private sector and the baseline optimum (7 ,R;) will be chosen by the

government.

The proof is delegated to the Appendix. The above proposition confirms the intuition
that as the moral hazard problem for the borrowings becomes less serious, i.e., as ,

decreases, the externality that the private loan exerts will become smaller, reducing the
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room for the private loan to undercut public loan. In particular, it can be noted that the
private loan would not be offered when there is no moral hazard problem in period 2,
i.e, H,=0. Also, when the cost disadvantage associated with private loans ¢ is greater
than a certain level set by the moral hazard cost #, or by the amount of externality
the private loan generates, the private sector would not offer loans for unemployed
workers.

We will now examine in this subsection how the government unemployment progtam
would be affected by the private incentive for the loans. Noting that the government
program (1, (1), R,(¢)) is influenced only through the tax 7;, we will focus on the gov-
ernment program (7, (), R, (1)) .

In choosing its program for unemployed workers the government should take into ac-
count the response of private loan R to the government program. We can collect the

following results on the private responses.

Corollary 1

a—R<O, _1<6_R<0
" |

That is, less of the private loan would be offered to workers as more of Ul benefit
or of the public loan is provided to them. This makes sense, because both government
program and private loan are substitutes for each other.

The optimal government program (7(1),R,())and the level of private loan R(2)will
critically depend upon the cost disadvantage 7. When the private loan is positive, i.e.,

R(t)>0, the optimal government program (;(#), R, (£)) will satisfy

2-T
UV( 1)
) _ 3
rn: {1 ' — i
U@ +R -1, +R(1-py, - 1)
1 2-T,  OR _  1-R -R S
———{H U () +— P H,{RU' (————) + SU'(:)}}
l-g 3 on, 2

o (i)
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ud =R,
R: {I- 2 }
UG +R T, + R0— P, (1 +1))

Py _1-R —R R, .. 1-R-R .S
5 Hf{R(lth)U(i2 )+(1+6Rl){1’?lU(—~—2 )+SU(2)}} ,

12
o (12)
where the private foan R(7) is determined by (9). The condition (12) can alternatively

be rewritten by (9) as follows:

oR I-R -R S
R t—(+—){RU' (—L—)+SU'(Z)}=0
= 6R1){ ) ek

(12)

As we compare (11) and (12) with (5) and (6), respectively, the introduction of
private loan will affect the government program (r,R;) for unemployment, especially
the public loan R,, in several ways. First, the public loan will be partly crowded out by
the private loan, as was pointed out by Arnott and Stiglitz (1991) in other context.
Second, the public loan will increase the level of externality (in terms of moral hazard
costs) that the private loan exerts. These two considerations would act toward reducing
public Joan in the presence of private loan. Being a substitute for private loan, on the

other hand, the government may increase its loans to discourage private incentive for its

Ok
relatively costly loans, which is captured by the term R
1

Taking these effects into account, we will examine how the presence of private loan
affects the loans that the government would like to offer for a given cost disadvantage
t. What we can demonstrate first is that, for a certain interval of ¢, the government
may increase its loan-based self-insurance above its baseline optimum level so as to
keep the private loan to zero. To see this let us first denote by (#°,R[) the solution of

(11) and (12) when R=0, and let ' be as follows:
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1-R/

— U—=

lzl_pU _ ( 2 )
2z U’ +R’ -T,)

1- R
2

OR orm oS
:(1+51€)H2{R1U( )+SU(2)} .

(13)

OR
Note that ¢' <¢° as §<0- For te[f',°] the government program (r(2),R,(1)) will
i

then satisfy the following two conditions:

2-T
1_ U'(43 l) B 1 Hr(Z)U,(ﬂ)_O
UrO+RO-T,) 1-g " 3 (14)
1_
1___ Uv( Rl(t))
pU{l— 2 }:t
Py U'tn(+R &) -T,) - (15)

In particular, we can establish the following proposition.

Proposition b

For telt',t°], R()=0, R(®>R,, r<r.

The above proposition highlights the aspect of public loan that discourages private
sector from providing loans for unemployed workers. If the cost disadvantage ¢ is high
the benefit of replacing private loan with public loan will become large. Since the pri-
vate incentive for loans will be small under high ¢, on the other hand, the additional
amount of public loans in excess of the baseline optimum that is required to keep pri-
vate loan to zero will be small. it would be worthwhile for the government to the de-
gree of externality exerted by the public loan upon private loan will decrease. These two

factors will coniribute to the case where, for a certain range of cost disadvantage ¢, the
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amount of public loan is set to be greater than the baseline optimum, even though pri-
vate loans are not provided. To the extent that R (>R, in this case, therefore, the
welfare will be lower than in the baseline optimum, whereas the welfare of the baseline
optimum can be achieved when the cost disadvantage is high enough (i.e., greater than
t°) to kill private incentive for loans by itself.

When the cost disadvantage ¢ is lower than ¢', however, the government would find
it better to let some private loan be offered than to prevent it. The set of UI benefit
and public mandatory loan, (;(?),R,(#)), the government would like to provide will sat-

isfy (11) and the following condition:

R :

R

oR 1-R -R LS.
(4 SO ARY (=) + U} =0 a6

while the amount of private loan offered is determined by (9).

Let
OR S
1 =(1+—)H,SU' (2
( aRl) AUE)
We can then establish the following proposition.

Proposition 6

(i) There exists £(<t") such that R, ()>R, for te(’,t°).
(i) For 1€[0,/*], R(0)=0.
(ili) R()+ROZR,.

The proof is delegated to the Appendix. Lower cost disadvantage ¢ would reduce the
benefit of replacing private loan with public one while the increased private loans will

make the moral hazard costs of public ioan higher. This argument and Proposition 5
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lead us to say that, if the cost disadvantage ¢ associated with private loan is higher than
a certain level ', the government would want to provide more loans to unemployed
workers than the baseline optimum. On the other hand, when the cost disadvantage is
lower than a certain level 72, it is better for the government not to provide any public
loan to the unemployed workers. That is, the public loan will be completely crowded
out by private loans. Note that the threshold level of cost disadvantage ¢ is determined
by the basic retirement benefit S. If $=0, for example, the private loans would exert
no externality so that ¢*> =0, i.e., that private sector would have no incentive to offer
loans even when the cost disadvantage is zero.

Finally, the total amount of loans - both government and private - is always great-
er than the baseline optimal level of public loan if the cost disadvantage ¢ is not great-
er than #°. There are two factors underlying this result: the one is that the private loan
does not take into account the moral hazard cost it generates upon the public loan, and
the other is that the government has additional incentive for loans to discourage private
loan which is relatively more costly than public mandatory loan. This suggests that the
private incentives for loan-based self-insurance reduces welfare compared to that of the

baseline optimum unless the cost disadvantage associated with private loans is high.

IV. Conclusion

This paper analyzes a social insurance system that involves the loan-based self-in-
surance as well as unemployment and retirement insurances for the individuals who may
experience unemployment shocks and may end up with no savings left for retirement.
Although the self-insurance could provide unemployed workers with a chance for inter-
temporal income smoothing over time, however, the possibility of default and the result-
ing government bail-out may limit the effectiveness of self-insurance because it may cre-
ate rooms for moral hazard behaviors and for the externalities between the self-insurance

and other social insurance programs.
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The externalitics created by the social insurance programs may also induce the private
sector to provide some loans to the unemployed workers. In general, the private loan is
more costly than the public mandatory loan because of various informational problems
and market imperfections. Despite its cost disadvantage, however, positive amount of pri-
vate loan may be offered because private lenders would not take into account the ex-
ternality they exert upon other social insurances. The response of private loan would af-
fect the government provision of loans, because they are substitutes for each other and
the government has to care about the externality the private loan exerts, and because the
government may want fo discourage private loan by increasing its own loans. This paper
shows that the amount of public loan offered for the unemployed workers may be zero
for small amount of the cost disadvantage, and that the total amount of loans offered for
the unemployed workers is always greater than the level of loan-based self-insurance in
the baseline optimum. This paper also shows that, unless the cost disadvantage asso-
ciated with private loans is high, the private incentive for loans would reduce welfare

compared to the baseline optimum because of the externality generated by private loans.
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Appendix <Proofs of Propositions>

1-T,
U, EU(——3——‘), U =U(rn +R -T,+R(1-5, -1,

1-R, ~R+S !
U, =V, U, =U

)

<Second-order Condition>

Second-order condition: D=4B, - 4,B, >0

o(-py) R

<1 . . ..
15, oR : a sufficient condition

*(A)

AK:——[i—U(I+ HUr1 4, ")
1- q l-q
+——,°—U" <0
oy
4, = — U (1~5,(1+ Ty gy <0 by (A
2 (U) pU 9 y()
_1_1—7U U;

= U, <0
v U
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'

1-% U.U! . H,
B2=—H2 U, (1——U—2 __pU 12( =L+ UU (- Py (1L + 2 UL (R, +5)))
2py U, py (U) 2 2
.U,
—72(U2_R1_2_2) <0

by (A)
(i) 4, <0, B,<0
() Lo Uy Bl‘l' that D >0
i - >~ implying that D>0.

v Uy 4

<Proposition 1>

og oT.
A >0 — <0 2
Py because o, and o,

Pv . . . .
Also, B,, <0 because -Ul is increasing in Py. We then have
1

8 oR
L a B +B, 4)>0 1
oy D7 ! Py

1
:B(_A]Bp” +B1Apu)<0,

proving the first part of the proposition.

__ny, RU, +SU
Note also that AH‘__1~Z]" B, =0s 4, =0, By =- ! 22
OF, OR,
4, B,)<0 A, B)>0
BH, D( ) oH, D( =
F) oR,
" _Lig 4)s0 (AB)<0
oH, D ™ oH, D
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<Proposition 2>

Let 7’ be the solution of 7, for (6) when R =0, ie

HyUy U
1-7 U, -
Then, R =0 if

1-Fy Hyr'Uy  H,SU,
pU 1— 2 ’

which may hold for low H,,q,S or for high H,,py.

<Proposition 3>

Since Py =0, 7, =0, and R, is set so as to equalize (1, +R,) and ( ) That

is, R =1—32r1 , so that n +R, = & =1_';_’l_ Also, by (1), we have 7, + R, =-L 2 T
Thus, from (8) and (1), we have
1 1
A7 -m)= Y 17
1 v 2) U,

s+, 147

. . 1
If the above condition will not hold because ———2——<—3— since s, <—3—.

nzr’
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<Proposition 4>

Substituting (7) into (9), we have at R=0

R;

* '1_
HAR U (—

)+SU'(§)}—r=o_

t

*

H, < R
Thus, if R;U’(%)JrSU'(

=H, (1)

S or if

5)
1-R;
2

t>H,{RU( )+SU'(-‘§-)}Ez(H2), R =0.

<Proposition 5>

It is clear from (9) and (15) that R(©)=0 for z>¢°. Regarding the solutions for

R/ (t) and r,(¥) of (14) and (15), we can first prove the second-order condition to hold.

<Second-order Conditions for (14) and (15)>

(-5y) R,

0 . s
* (A) — <1 : a sufficient condition
1-p, OR

LI
q

. H, . g , 7. .
4=-- ‘_U0(1+——1 T HU ¢ +S)+ LUl (1+ HU Y== +
-9 -4 3 U, 1

U, .
-I-—,Oz-l]1 <0
Uy
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A, = (U) — yla- pU(l+ (R +8)U,) <0 by (A)
1P UZU <0
v U,
H -p, | UU H
B, =- 2U1——— L+ U U (0-py(1+—2U,(R, +§'
2 275, ( U) 5, (U)z( ) U (= py( ) ( )
<0
by (A)

(i) 4, <0, B, <0

(i) i>—l—ﬁ”£>£{ implying that D'= 4B, — 4,B, >0
4, 5y U, 4 plymg =415, A4y

Applying the Cramer’s rule to (14) and (15), we have

dr, 1 : darR, 1 .
Do (=4)>0, T _—(4a)<o0
7 D’( 2) ar D'( <0

Since R, (t)=R,, r(t)=r when ¢=1°, we have the desired results.

<Proposition 6>

(i) Since R,(1)>R; for €(t',°) by Proposition 5, the desired results obtain.
R S
(i) ¢ —(1+5I€‘)H SU' (5)<0 for t<¢? by the definition of /2, implying the desired
1

result by (16).
(iii) Let TR =R+ R,, Then, we can see from (12) that the choice of TR, TR", satisfies
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*

1-TR

o U'( )
. 1-P, (IR
ey 3 P L P— D
5,(TR) © U'r +TR (I- ) - R1))
- R =R )+SU'(§)}
OR S
BRlH {RU( )+SU(2)}
=0
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Note that Py depends on R and R, only through 7R. Comparing this with (6), we

can sec

OR
QR )>_—8?€—H {RU( )+SU( )}

1

>0

kd

because U'(n +TR(-py,)-RO2U'(r, +TR(1 - py)).

This implies that TR" >R, .

Corollary 1
The response can be derived from (6) as follows:

’__B R C

where

B={l-py - py(1+ 1)1+ H,RU,)}U,
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C=(-p, - p, A+ +H,RUNU (1~ b, (1+ H,(R, + R+ 1)U,))
U,
+(1-py +1_7UH2R(1+1)U1)72

=Py H U, U, -U, + L+ )1+ H,RU,)U,}
D=C—itpy(1-py - py(L+ )1+ H,RU,)U, = H, 5, (1+ 1)U, U,
and
U =U(r +R, ~T, + R0 - p,(1+1))

1R —R+S

U, =U( )

Since B<0, C<0, and 0>C>D, the desired result obtains.
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