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ABSTRACT

Kaplow (1992b) shows that governments should not provide a tax deduction
for net losses when a private insurance contract is available. However, his
findings rest on the assumption that the private insurance is proportional
coverage. We find that Kaplow's conclusions may not hold when the private
insurance contract contains an upper limit. The findings of our article show
that Kaplow’s conclusions are sensitive to the assumption that the insurance
contract is available in the private market.

INTRODUCTION

The federal government of the United States allows individuals to deduct some of
their losses from their taxable income.! However, Kaplow (1991b, 1992b) proves that,
when private insurance is available, tax deductions for net losses are inefficient. He
shows that a tax deduction for net losses plays a similar role to a social insurance and
reduces an individual’s demand for private insurance. He also proves that a tax system
without deductions for net losses Pareto dominates a tax system with deductions for
net losses. In addition, he indicates that his finding is robust after taking moral hazard
and administration costs into consideration.

This article modifies Kaplow’s (1992b) findings to explain why tax deductions for
net losses might be socially optimal. In Kaplow (1992b), the private insurance is ex-
ogenously assumed to be proportional to coverage. However, in reality, the private
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! The amount of tax returned for itemized casualty and theft loss deductions was about $1.6
billion in 2003, and that for medical and dental expenses deductions was $55 billion with a
growth rate of 6 percent. Unlike the casualty and theft losses, the medical expenses include
insurance premiums.

2 When the private insurance market suffers from an adverse selection problem, the government
may deal with the market failure by providing a simple lump-sum taxes and subsidies system
(Crocker and Snow, 1985) or a linear premium subsidy (Selden, 1999).
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market contains many other commonly used forms of insurance contract, such as a
policy with an upper limit. Therefore, we reexamine whether Kaplow's (1992b) find-
ings still hold when the form of the optimal private insurance is a contract with an
upper limit.3

The literature has documented that the optimal private insurance contains an up-
per limit on coverage for the following reasons: price regulation (Raviv, 1979), the
insured’s option of bankruptcy (Huberman, Mayers, and Smith, 1983), the insured’s
option for converting or trading the damaged properties (Garratt and Marshall, 1996),
or the manipulation of audit cost (Picard, 2000).

We first study whether a tax deduction for net losses is optimal, where the private
insurance market is that characterized by Raviv (1979) in which the optimal private
insurance is endogenously determined to be a policy limit contract due to price reg-
ulation.* We further show that the assumption of price regulation is not necessary
for our main conclusion. We exogenously assume that the private insurance is a con-
tract with an upper limit and reexamine whether the policy limit alone (without price
regulation) makes tax deduction for net losses socially optimal.

The findings of our article show that Kaplow’s (1992b) conclusions are sensitive to the
assumptions regarding the form of the insurance contract in the private market. We
show that, if the private insurance is a policy with an upper limit, then the government
may have an incentive to provide a tax deduction for net losses to individuals.

In the section on “Optimal Tax Deductions for Net Losses,” we examine the opti-
mal tax deduction under private insurance with a policy limit. Our conclusions and
applications are presented in the final section.

OrTiMAL TAX DeDUCTIONS FOR NET LOSSES

The optimal tax deduction is determined by a two-stage process. In the first stage,
the government decides the tax deduction rate. In the second stage, given the tax
deduction, the insured and the insurer choose the optimal form of the insurance
contract in the private market. We solve the optimal tax deduction rate by means of a
backward induction. Specifically, we evaluate whether the optimal tax deduction for
net losses is zero.

Assume that a representative risk averse insured with initial wealth w faces a random
loss x with a cumulative density function F (x) for 0 < x < L, where L is the maximum
of the loss. The insured is willing to pay premium P to obtain an insurance contract
with indemnity I(x), 0 < I(x) < x, if loss x occurs. Following Kaplow (1992b), we

3 Proportional coverage, deductibles, and policy limits are the most commonly used contracts in
the private insurance market. It is obvious that Kaplow’s (1992b) findings hold if the optimal
private insurance contract is proportional to coverage, as Kaplow assumed. It can be also
shown that Kaplow’s findings hold if the optimal private insurance is a deductible contract.
Thus, our article focuses on the case where the optimal private insurance contains a policy
limit.

4 It is worth noting that a government establishes price regulation for several reasons (Rejda,
1998). For example, it is desired to compensate for inadequate consumer knowledge, to ensure
that insurance is available, to avoid insurer insolvency, or to maintain reasonable rates.
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assume that the individual has a tax deduction proportional to net losses, t(x — I(x)),
where t € [0, 1] denotes the tax deduction rate. Like Kaplow, we also assume that the
government finances the tax deduction system through a lump sum tax r. Assume
that the insured is an expected utility maximizer, and that his/her utility function U(.)
is twice differentiable, increasing, and concave downward. Thus, the expected utility
of the insured is

EUu= ‘/0~L U(w — P — (x — I(x))(1 — t) — 1) dF(x), 1)

where E denotes the expectation operator.

We assume that the insurance market is competitive, and the insurance companies
are risk neutral. However, risk-neutral insurers might act as if they were risk averse.
Stiglitz (1989, 2002) and Greenwald and Stiglitz (1990) have documented that both
bankruptcy costs and agency costs are two candidates that drive a risk-neutral firm
acting in a risk-averse manner. For example, an increase in risk could increase the
bankruptcy cost and result in underinvestment for a new project when external fi-
nancing is costly (Smith and Stulz, 1985; Froot, Scharfstein, and Stein, 1993; Tufano,
1996; Doherty, 2000). In other words, a risk-neutral firm would give up a positive
net present value (NPV) project while the bankruptcy costs are increasing with risk,
which means that the firm’s value function is not equal to the discounted present
value of profit. Instead, the value function is concave as Greenwald and Stiglitz (1990)
indicates. Thus, similar to Doherty and Smetters (2005), we use a concave function
V(.) to approximate the value function of an insurer.

Moreover, we implement price regulation as in Raviv (1979). The regulated price is
P = R(E(I(x))), 2

where R is a function of expected indemnity. For the sake of simplicity, we assume
that R equals (1 + A + 8)E(I(x)), where A > 0 is an expense loading for insurance and
8 > 0 denotes a loading to compensate for the risk-averse attitude of insurers. Without
a positive 8, a risk-averse insurer with initial wealth s will not provide insurance.

Thus, the insurer will offer an insurance contract, which is determined by5

L
IIX‘I% EV = /; V(s + P — (1 + A)I(x))dF(x)

3
st. P = (1+A+8)EU(x)).

Raviv (1979) demonstrated that a risk-averse insurer facing Equation (3) will deter-
mine a policy with an upper limit. The insurance company provides the insured with
full coverage when the amount of the loss does not reach the amount of the limit.

5 As mentioned in Raviv (1979), price regulation is frequently enforced in the insurance market
and the insurer therefore operates subject to a regulatory constraint on premiums.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




886 THE JOURNAL OF RISK AND INSURANCE

Once the loss exceeds the limit, a fixed reimbursement is paid. The optimal indemnity
can then be written as

I(x)=x,if x<Zx,

. 4
I(x)=x,if x>%,

where X denotes the policy limit. Raviv (1979) argued that % varies with the function
R. In other words, the insurer will determine an optimal level of the policy limit ac-
cording to the regulation formula but without taking the insured’s utility into account.
Therefore, the insured has no power to determine the level of the upper limit.

Next, we demonstrate that a nonzero tax deduction rate is optimal when the optimal
private insurance consists of a contract with an upper limit as shown in Equation (4).
Kaplow (1992b) showed that the government could have an incentive to provide a
tax deduction for net losses if it is more efficient than the private insurer in terms
of administration costs. To control for the effect of these costs, we assume that the
government’s loading is equal to the insurer’s loading A + . Therefore, given that
the optimal private insurance contract is a policy with an upper limit, the budget
constraint used to finance the tax deduction system is then

L
r=(1+A+8)/ (x — %) tdF(x). )]
x

Thus, the government chooses an optimal tax deduction rate to maximize the weighted
average of the insured’s expected utility and the insurer’s expected value function
subject to Equation (5). The model can be written as

Mtax EU+6EV
x L
=/ U(w-p-t)dp(x)+f U@ — P — (x — 21 — £) — 1) dF(x)
0 P
P L
+0[/ V(s+P—(1+k)x)dF(x)+f V(s+P—(1+A)2)dP(x)]
0 x
L
st. =(1+A+8)[ (x — x)tdF(x), (6)
X

where 0 is a nonnegative constant.

The above model differs from Kaplow’s (1992b) in one essential way. According to
Kaplow, the tax deduction rate influences the insured’s private insurance decision.
In Kaplow, the optimal insurance amount is determined by maximizing individual’s
expected utility, which is a function of tax deduction rate. On the other hand, the
optimal insurance contract in our model is derived by maximizing insurer’s expected
value function subject to price constraint. Notice thatin Equation (3), the tax deduction
rate plays no role in either the insurer’s value function or the regulated price function.
Therefore, the tax deduction rate has no impact at all on the level of the upper limit.
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Since the insurer’s value cannot be affected by the tax deduction rate, we can treat
the insurer’s expected value function EV as a constant with respect to ¢. Thus, the
government’s objective function (6) can be rewritten as follows:

2 L
Max EU=/ LI(w—P—t)dF(x)+/ Uw—-P—-(x—X%)(1—-1t)—1)dF(x)
t 0 z
L
st = (1+A+8)/ (x — x) tdF(x). 7)
X

The first-order condition of Equation (7) is

dEU 2(odry
7 —./0‘ (—E)U(W—P—T)dF(X)
dt

L
+f’r (x-x—E)U(w—(x—x)(l—t)—P—z)dr-(x), ®)

where,

L

E=(1+A+8)f (x — X)dF(x) > 0. 9)
dt s

Therefore, we derive the following proposition.

Proposition 1: When a private insurance contract contains an upper limit due to price
regulation, the optimal tax deduction rate t € (0, 1) if

L x L
A+r+ 3)[r (x — %) dF(x) (/0 U'(w — P)dF(x) + /x Uw-—x+%— P)dF(x))

L
< / (x — DU (w — x + X — P)dF(x). (10)
4

Proof: The proof is constructed by two parts. First part of the proof establishes the
condition for the optimality of a positive tax deduction, t > 0. The second part estab-
lishes the conditions for ¢ < 1.

Evaluating Equation (8) at t = 0, we find

dEU re odry,,
= fo (_I) U'w — P)dE(x)
L dr\ .,
+/; (x—x—E)U(w—x+x—P)dF(x). (11)
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If Equation (11) is positive, that is,

x L
/(;(—%;)U’(w—P)dP(x)+/; (x—x—-tz—:)u’(w—x+x—P)dF(x)>0,

(12)

then a zero tax deduction rate will be dominated by a nonzero tax deduction rate. By
substituting Equation (9) into Equation (12), we can obtain Equation (10).

Since the tax deduction rate does not affect the level of the policy’s upper limit, Equa-
tion (7) implies that the insured purchases co-insurance from the government. Based
on Arrow (1963) and Mossin (1968), we conclude that the co-insurance rate (tax de-
duction rate) is less than one when the insurance provider (the government) has a
positive cost loading. a

Proposition 1 complements Kaplow’s (1992b) finding. When the optimal private in-
surance is a contract with an upper limit due to price regulation, as suggested by
Raviv (1979), the government should set up a nonzero tax deduction rate if Equation
(10) holds.

Equation (10) indicates that the government should set up a nonzero tax deduction
rate when the insured’s marginal benefit is greater than the insured’s marginal cost.
When facing a tax deduction system, the insured’s final wealth will increase due to
the decrease in after-tax net losses. This effect will inflate the insured’s utility level
by f;‘ (x — X)U'(w — x + X — P)dF(x), which is the right-hand side of Equation (10),
and which may also be viewed as the insured’s marginal benefit of establishing a
tax deduction system. On the other hand, the insured’s final wealth will decrease
through the increase in the tax payment. The insured’s utility level will be reduced
by %‘,—"(foz U'(w — P)dF(x) + er U'(w — x + ¥ — P)dF(x)), which is the left-hand side of
Equation (10), and may be regarded as the insured’s marginal cost of providing a tax
deduction system. It is very important to recognize that, to satisfy Equation (10) and
make the tax deduction for net losses socially optimal, the government’s loading A +
8 cannot be too large.®

The mechanism that makes our conclusion differ from that of Kaplow (1992b) is that
the private insurance market is incomplete. Since in the private insurance market the
insured is compensated by only a fixed amount above the policy limit, this leaves room
for the government to enhance the social welfare by providing extra reimbursement
for the insured. To manage the uncovered risk above the policy limit, the insured
would be better off transferring the uncovered risk to an indemnity provider, which
is the government in Equation (7). Thus, if the government provides a tax deduction
for net losses, for all losses above the policy limit the insured will not only obtain a fixed
reimbursement from the insurer, but will also receive social insurance (a tax deduction)
from the government. Since the insured can pay a lump-sum tax to exchange a tax
deduction for uncovered losses above the policy limit, the insured is better off.

6 We do not ask that the government be more efficient than the insurer since the government’s
loading and the regulated insurance loading are assumed to be the same.
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It should be pointed out that only the existence of a policy limit can make the tax
deduction for net losses socially optimal. In Equation (7), we use price regulation to
justify the optimal private insurance being a contract with an upper limit. Indeed,
there are several other rationales that could generate an optimal insurance contract
with an upper limit as discussed in the “Introduction.” In the Appendix, we show that
the assumption of price regulation is not necessary for our results. We reexamine our
conclusions by exogenously assuming that the private insurance is a contract with a
policy limit and that the insurance is priced in a competitive market. We find that our
main conclusion still holds after we relax the assumption of price regulation.

CONCLUSIONS AND APPLICATIONS

Kaplow (1992b) argues that tax deductions for net losses are inefficient if the available
insurance in the private market is based on proportional coverage. In complementing
his findings, we demonstrate that a tax system with deductions for net losses may
Pareto dominate a system with zero tax deductions if the optimal insurance in the
private market consists of a contract with an upper limit. In conclusion, Kaplow’s
findings are sensitive to the assumption of an insurance contract in the private mar-
ket. When private insurance provides incomplete insurance, the government has an
opportunity to improve the social welfare by providing tax deductions.

Our findings could be extended directly to focus on issues related to government
reliefs. Kaplow (1991a, 1992a) indicates that if the private insurance contract is affected
by the government'’s action, it is not socially optimal for a government to provide relief.
However, we could modify our model by setting up a fixed amount of relief rather
than a proportional tax deduction for net losses and show that a positive amount of
relief would increase social welfare.

On the other hand, a tax deduction for net losses has nearly the same function as public
insurance. The former reimburses the insured through an income tax system, whereas
the latter covers the insured’s losses directly. In the literature, researchers have en-
gaged in many insightful debates on whether the government should provide public
insurance when private insurance is available (e.g., see Besley, 1989; Selden, 1993;
Petretto, 1999). Although they have dissenting views, they all exogenously assume
that the private insurance market provides proportional coverage. Further research
that adopts an endogenous optimal private insurance contract could generate fruitful
findings on the topic of public insurance versus private insurance.

APPENDIX

In this appendix, we will show that a zero tax deduction rate is dominated if the
optimal private insurance contract exogenously exhibits the form with an upper limit
as in Equation (4).

Again, we solve the optimal tax deduction by means of a backward induction. First,
the private insurance market will decide the level of the coverage limit % given the
information regarding ¢ and r. Assume that the insurer is risk neutral and let A denote
the expense loading of the insurer. Thus, given a tax deduction system, the optimal
upper limit is determined by maximizing the insured’s expected utility subject to the
insurer’s participating constraint:
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2 L
Max EU = / U(w — P — t)dF(x) +f Uw— P —(x - X)(1 —t) — t)dF(x)
* 0 z
x L
st. P=(1+424) [/ de(x)+/ xdF(x)]. (A1)
0 x
The first-order condition for an internal solution will be
*dp_,
- _fo SU@ - P - 0)dF()
Ly ap )
+/; (—E+1—t)l1(w—P—(x—x)(l—t)—r)dF(x)=O, (A2)

where,
dp L
— =1+ f dF(x) > 0. (A3)
dx 2

We further assume that the government loading is the same as the insurance loading.
Thus, given Equation (A2), the government will choose an optimal tax deduction rate
to maximize the insured’s expected utility under the government’s budget constraint:

Max EU = fx U(w — P(x) — t)dF(x) + fL U(w — P(X) — (x — x)(1 — t) ~ 1) dF(x)
t 0 2
L
st. t=(1+2) f t(x — x)dF(x). (A4)
x
The first-order condition of the above maximization problem will be
A=— ’ d—tu’(w — P(%) — t)dF(x)
o dt
L
+ f (x -X— d—t) U'(w— P(x) — (x — 2)(1 —t) — 7)dF(x) (A5)
2 dt
where,

‘;—: =(1+A)f: (x—x—t‘;—f) dF(x). (A6)

To demonstrate that a nonzero tax deduction rate is optimal, we now prove that
Equation (A5) evaluated at t =0 is positive. To prove that A|;_is positive is equivalent
to proving that
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—| =Tl x = , A
= x|, lt=0 X dt r=o>0 (A7)

since %L—o >0 and TI|;=0.

Define ¥ = f;;o) (x — 2(0)) dF(x), where %(0) is the optimal policy limit when ¢ = 0.
Thus,

dP
i Fli=o x

A |t=0 X T
(=0 dt

=0

L L
=1+ A)/ ((x - 2(0))/ dF(x) — \I/) U'(w — P(x(0)) — (x — %(0))) dF(x).
2(0) 2(0) (A8)

Notice that, for all x such that (x — x(0)) foZO) dF(x) < ¥, we have

w — P(%(0)) - ,_L

U'(w - P(x(0)) — (x —x(0)) = U ( dF(x) ) : (A9)

2(0)

For all x such that (x — 2(0)) o dF (x) > ¥, we have

w ~ P(%(0)) ~ —p—

U'(w — P(2(0)) — (x — x(0))) > U’ ( dF(x) ) . (A10)

x(0)

Thus,

L L
1+2) ‘/; " ((x - x(0)) /; o dF(x) — \Il) U'(w — P(2(0)) — (x — %(0))) dF(x)

v
L L [ w - PEO) - ———
> (1+4) fx o ((x - 2(0)) fx R w) u ( 2FG) ) dF(x)

2(0)
v
_ (w-PEOY - ——\ L
=(1+1)U ( /‘ dF(x)) fx(o) ((x x(0)) /mdP(x) \ll) dF(x)
2(0)
-0, (A11)
which completes the proof.
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