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Motivation and context

First part of this work under revision at the Journal of Economic Theory.

Initial motivation : understanding the relationship between credit interest
rates and over-indebtedness.

(a) High interest rates can trigger a snowball effect on debt.

(b) ... but they may also discourage borrowing.

Role of behavioral bias : Initial hypothesis that over-indebtedness is
caused by myopic behavior (present bias)

— Formalized as an insurance problem against repeated income shocks

— It combines moral hazard (as in insurance) and behavioral biases
(time inconsistency).

= provides relatively clear-cut results with implication with respect to
credit regulation, pension savings and optimal taxation.



Motivation and context : role of moral hazard

Moral hazard in insurance : clients may take more risks once they are
insured, or may exaggerate / misreport the loss when filing a claim.

Here we consider insurance against day-to-day income shock : extreme
moral hazard

= we start from a classical insurance problem and ends up with a
financial contract closer to a bank account.
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Motivation and context : role of impatience

Present bias / myopic behavior : disproportionately high weight to
immediate payoffs relative to future payoffs.

Empirical estimation : Time-inconsistent people underweight the future
by about 30%. (“hyperbolic discounting”)

= People are aware of their self-control (“sophisticated”) and value
constraints on their future choice : high interest rate on credit cards,
year-long subscription to a gym club..
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Insurance and moral hazard

A simple two-period model :
@ two periods t = 1,2 with consumption ¢;, &
@ utility function u, discount rate §

@ a taste shocks at period 1 that multiplies utility by a factor 6

= Insurance contract negotiated before (t = 0) with as a objective to
maximize expected utility E[0 x u(c1) + du(cp)]

Classic moral hazard problem in insurance :
@ When shocks are not observable by the insurer, clients may
misreport their situation 6

The client gets a shock 6 and reports 8’ = m(6). Then he receives
insurance benefits that allows him in the end to consume c;(6’) then

& (6")



Insurance and moral hazard

A simple two-period model :
@ two periods t = 1,2 with consumption ¢;, &
@ utility function u, discount rate

@ a taste shocks at period 1 that multiply utility by a factor ¢

= Insurance contract negotiated before (t = 0) with as a objective to
maximize expected utility E[0 X u(c1) + du(c)]
how do describe such contract and find the optimal one?

Classic moral hazard problem in insurance :

@ When shocks are not observable by the insurer, clients may
misreport their situation 6

The client gets a shock 6 and reports 6’ = m(6). Then he receives
insurance benefits that allows him in the end to consume c;(6’) then
c(0")

= Revelation principle : we focus on “mechanism” {¢;(0), c2(0)} such
that agent truthfully report 6



Insurance and moral hazard

A simple two-period model :
@ two periods t = 1,2 with consumption ¢;, &
@ utility function u, discount rate

@ a taste shocks at period 1 that multiply utility by a factor ¢

= Insurance contract negotiated before (t = 0) with as a objective to
maximize expected utility E[0 X u(c1) + du(c)]

— the individual reports 6 and gets ¢;(0) at period 1 and ¢;(0) at
period 2

Classic moral hazard problem in insurance :

@ When shocks are not observable by the insurer, clients may
misreport their situation 6

= lIdeally (1st best) : ¢, constant and c; increasing with ¢
= Second best : ¢,(0) is decreasing with 6. Moral Hazard severely

limits the scope for insurance and requires penalty mechanisms, e.g.,
higher future premiums



Transfer when insuring against everyday income shocks

The total budget available after reporting 6 is (6 = discount rate)
B(@) = c1(9) + (SCQ(G),

which aggregates income, insurance premiums, and any insurance payout.

= One would expect B(f) to increase with 6 : after a negative shock,
the insured should receive additional resources to cope with it.
Financial insurance against day-to-day income shocks :

@ The problem is amplified by hidden savings : clients may claim a
transfer, secretly save it, and spend it later.

@ This arises whenever B increasing : if B(0') > B(#), clients benefit
from falsely reporting 8’ > 6 and saving part of c(6’) for period 2.

= B constant. No insurance is feasible (Cole & Kocherlakota 2001).

As a result, households rely instead on precautionary savings and
borrowing (overdraft, consumer credit)



Behavioral bias and the role of commitment

Time-inconsistency

o Present bias / myopic behavior : individuals place too much
weight on immediate utility relative to future utility.

@ Hyperbolic discounting : future periods are discounted with an extra
factor 5 < 1 (typically 5~ 0.7 )

= conflict between what such individual wants when negotiating the
financial contract and when he decides about consumption

0 x u(c1) +du(ca) versus 0 x u(cy) + Bdu(c)

self-0 preference self-1 preference

Individuals are assumed to be “sophisticated” and not “naive” : they
understand their self-control problem and therefore value constraints on
their own future choices (DellaVigna & Malmendier 2004), e.g.,
@ Gym membership : pay upfront for the whole year to force regular
attendance.
@ Credit card : choose a card with no fixed monthly payment but high
variable charges (interest), to discourage future borrowing.



Results on the two-period model

First question : What is the impact of time-inconsistency on
resource transfer when hidden savings is not allowed ?



Transfer of resource

Proposition (no hidden storage)

The maximization problem has a unique (smooth) solution and,
@ 8 =1 = non-decreasing budget function (“insurance contract”);

@ 3 < B* = decreasing budget function (*“credit contract” ).

— Threshold 8* lower than empirical values (5 ~ 0.7)



Hidden savings
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Second question : what happens when hidden savings is allowed ?



Hidden savings
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Answer : hidden savings rule out insurance (case 3 = 1) but has no
impact on credit contract (case 5 < 5*)



Consumer credit rates and savings yields

We now focus on
the two polar cases
B=1and g < p*

=- Third question : what about the slope of contract curve?

~ interest rate on consumer credit : the individual asks to consume c¢; at period 1 and
gets ¢ at period 2, which reflects his revenue net of period-1 expense and net of the
cost of borrowing.



Consumer credit rates and savings yields

0

’ Concave contract curve




Three different Interpretations of these results

Regarding consumer credit :
@ A framework for understanding consumer credits contract

@ Sophisticated individuals choose contract with increasing interest rates
(commitment device). Impact on over-indebtedness ? — next slides

Regarding pension savings :

@ Concave contract curve means that the incentive to invest in a retirement
account must be stronger for the first dollar saved.

— Consistent with most pension plans that offer a decreasing incentive system,
often with a maximum ceiling on the amounts of eligible savings (US 401(k) ...)

Regarding Pigouvian taxation :

@ Conflict between self-0 and self-1 seen as a conflict with a social planner
who put an additional weight on the consumption of second good :

u(a) +Bu(e)  +(1 - pu(e)

individual preferences  externality

— Concave contract curve means for instance that more subsidies should be
granted for the early efforts on a social good (like children’s education) )



Insurance when facing repeated shocks

Past results show two polar outcomes when households face repeated
income shocks :

In the absence of hidden savings :
@ Insurance is feasible (though limited by moral hazard).
@ Thomas & Worrall (1990) : debt accumulates without bound
(“immiseration”).
When hidden savings are possible :
@ Households rely only on self-insurance through precautionary savings.

@ This generates almost sure unbounded wealth accumulation
(Aiyagari 1994), Chamberlain & Wilson 2000).

Theoretical results with not concrete applications up to now (and not
obvious intuition, cf. ).



Insurance when facing repeated shocks

A model with two types of shock 6, > 6, and an infinite horizon of time with
shocks at each period :

max E[Y _ 0'5'u(c(6"))]

First result (generalization of Thomas Worrall (2001) result) :
— when 8 < 6,/0, then hidden savings do not bind (“credit contract”) and
the optimal contract leads almost surely to immerisation

Second result (generalization of Salanié Treich (2006) result) :
— at the aggregate level, a population of such individuals accumulate
savings (resp. debt) if prudence high enough (resp. too low).

Question : What happens if interest rates on consumption credit are
constrained by a cap (usury laws) ?

Third result — for risk averse consumers, a cap on interest rate worsen
over-indebtedness

= Political recommandation : in favor of credit bureau, against usury law.
France is the only developed country which forbid credit bureau, and have
usury constraint on all credits !



Conclusion

What is considered here : insurance against day-to-day income shock
@ Moral hazard : untruthful report 4+ hidden savings)
@ Sophisticated agents with present bias

@ Self-insurance with a savings banking account + credit facilities

Theoretical results
@ Optimal contract : increasing interest rates robust to hidden savings
@ Long-term implication : over-indebtedness
o Capping interest rates ? worsen over-indebtedness

@ For future work : add defaults, competition, heterogeneity..

Policy implication
@ Support pension funds incentives, stronger for the first euro saved
@ Support schooling subsidies, stronger for the first euro invested

@ Argument against unique France's situation (no credit bureau,
extensive usury law)



Thanks



Empirical Evidence on Present Bias ()

Estimation of the quasi-hyperbolic parameter 3 ~ 30% weight put
on future by present-biased individuals

Laibson et al. (NBER 2007) : Estimating discount functions with consumption
choices over the lifecycle

@ Estimate 3 using life-cycle consumption and saving choices in a structural model.

@ Consumers exhibit strong short-term impatience : 3 typically around 0.7-0.8.

DellaVigna & Malmendier (AER 2006) : Paying Not to Go to the Gym

@ Field data from gym contracts reveal systematic overpayment for monthly
memberships.

@ Structural estimation of quasi-hyperbolic preferences yields 3 ~ 0.67.

Ashraf, Karlan & Yin (QJE 2006) : Evidence from a commitment savings
product in the Philippines

@ Use a commitment savings product in the Philippines to infer self-control
problems (randomized experiment).

@ High demand for commitment consistent with 8 well below 1 (typically 0.6-0.8).



Insurance when facing repeated shocks

Technical explanations (with convex marginal utility) :

When hidden savings are possible :
@ Self-insurance and consumption smoothing
= Euler equation v'(C;) = E[v/(Ciy1)]
o If prudence (v > 0), v convex + Jensen's inequality
= Martingale C; < E[C;41]

@ A future decline in consumption is more “costly” in term of utility =
consumption tends toward ever higher levels

In the absence of hidden savings :
@ Insurance with incentives to cope with moral hazard
= Inverse Euler equation 1/u/(C;) = E[1/u/(Ciy1)]
o If prudence (v > 0), 1/u’ convex + Jensen's inequality
= Martingale 1/C; < E[1/Cyi4]
@ It becomes more and more costly to induce true telling costly =
consumption tends to ever lower levels



Usury law : numerical illustration

— The thick decreasing line measures the immerisation trend with (dotted
line) and without (solid line) usury laws.

— The shaded shows the spread of wealth (and the inequality increase).

— With usury laws, individuals save less in the good states of nature (less
precautionary savings when there is no liquidity shocks) and become more
impoverished in the bad states (more borrowings in presence of an adverse
liquidity shock).
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Figure — Immerisation and growth of inequality with (dotted lines) and without (solid
lines) usury law with 8 = 0.5 (and other parameters as stated previously).



