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Abstract 

Caps on damages constitute one of the proposed reforms of the tort system, 
especially in the U.S. In this paper, we establish models to capture both the 
claimant’s and the insurer’s behaviors under a system whereby damages are 
capped. We also establish an objective function of maximizing the social benefit, 
expressed as the sum of claimant and insurer benefits. We examine the optimal 
upper limit that balances both claimant and insurer benefits. Our model implies 
that the optimal value of the upper limit should be the expected value of the 
random claim payment independent of the type of probability distribution the 
claim payment follows. Finally, we apply empirical data to our theory and arrive at 
an estimate of the optimal damage cap. 
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Introduction 
 
In the ongoing debate concerning tort reform, caps on damages have been 

proposed as a possible solution to address the problem of increasing claims costs. 
One of the key purposes of such caps is to control insured losses, making 
insurance more available and affordable (Feldman, 2003; Gfell, 2003; and Liang, 
2004). Supporters assert that caps would inhibit fraudulent claims and eventually 
help to reduce insurance premiums. Many states in the U.S. are considering 
passing, or have passed, legislation creating caps on damages, especially for non-
economic damages. As an example, the crisis in medical malpractice insurance 
markets can be especially pronounced, and caps have been proposed as a method 
to help militate against such crises. 

There are different views about the efficacy of caps. On one hand, many 
believe that caps reduce losses for insurers, pointing out reductions in losses in 
jurisdictions that enacted a cap, when compared with those states that did not. For 
example, Sloan, Mergenhagen and Bovbjerg (1989) found that, based on closed 
claim data for 1975 through 1978 (and through 1984), insurers paid 31% less in 
states with caps on non-economic damages, and 38% less in states with caps on 
total damages. Kessler and McClellan (1997) found that premiums were reduced 
by 8.4% in the first three years after a tort reform. Tort reform also reduced the 
likelihood that a physician would be sued. The U.S. Congressional Budget Office 
(1998) summarized that caps on non-economic damages “have been found 
extremely effective in reducing the amount of claims paid and medical liability 
premiums.” Viscusi and Born (2005) used NAIC data for the period 1984 to 1991 
to show that caps on non-economic damages reduced losses by 17% and premiums 
by 6%. Encinosa and Hellinger (2005) found evidence that states with caps on 
non-economic damages increased the supply of physicians by 2.2% per capita, as 
compared to states without caps, after observing the impact of non-economic 
damage caps from 1985 to 2000.  

On the other hand, critics contend that an arbitrary cap amount cannot work 
for every case. For small damages, the award may still be excessive. For greater 
damages, the compensation may not be equitable. Also, caps may not necessarily 
lead to reduction of insurance premium rates, as relatively high insurance 
premiums on medical malpractice insurance may be caused by other factors such 
as insurance cycles, weak competition or declines in investment returns earned by 
insurers (Zuckerman et al., 1990; Richard, 2012; and Paik et al., 2012). 

Critics of tort reform often cite the case of California to argue that the non-
economic caps do not work to reduce premium rates. When California passed the 
legislation on caps on non-economic damages at $250,000 in 1975, premium rates 
were reduced only for a short time and then continued to rise. By 1988, premiums 
on medical malpractice were up 450% in comparison with 1975. California then 
enacted California Insurance Code 1861.01, Proposition 103, which required every 
insurer to reduce its rate by at least 20%. Subsequently, malpractice rates 
decreased quickly and premium rates decreased by 30% or more within three years 
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(Glassman, 2004). 
Many states have passed legislation to impose caps on claim payments. At the 

national level, the Help Efficient, Accessible, Low-Cost, Timely Healthcare 
(HEALTH) Act of 2003, which would have capped non-economic damage awards 
in medical malpractice actions at $250,000, was passed by the U.S. House of 
Representatives in May 2004 but was not passed in the Senate (Govtrack, 2004).  

The literature on caps on claims and/or damages is dominated by legal 
analysis. Crocker and Morgan (1998) and Crocker and Tennyson (2002) were 
unique contributions by the virtue of creating a quantitative model. They study 
optimal insurance contracts and indemnification profile, when controlling for 
fraudulent claims for both first-party and third-party claim settlements from the 
insurer’s perspective. They optimize the insurer’s response to a potentially 
exaggerated or fraudulent claim. However, determining an optimal cap should also 
consider the benefit to consumers. Regulators, of course, should attempt to balance 
both claimants’ and insurers’ benefits, and consider all relevant risks. Shoben 
(2005) proposes a societal (and by implication, regulatory) perspective on the 
issue of caps on claims and/or damages by proposing the following three elements 
of a tort reform to address the issues of measured degree of wrongfulness, 
measured severity of harm and connectedness between the defendant’s wrong and 
the plaintiff’s injury. Shoben (2005) also proposes replacement of contingent 
attorney’s fee by an hourly rate for work done.  

In our opinion, whether the cap on damages helps to decrease the insolvency 
probability of insurers, protect consumers, promote the demand and supply of 
liability insurance, and improve the social fairness depends on how to rationally 
determine the cap on damages by scientific methods and from the perspective of 
maximizing the social benefit. Caps that are too high, as well as caps that are too 
low, are not optimally beneficial to the realization of maximizing social welfare.1 

In our paper, we quantitatively study the optimal cap on claims and/or 
damages by analyzing both the behavior of claimants and insurers under tort 
reform law that puts caps on claims and/or damages paid by insurance. We 
analyze the problem from the regulators’ perspective. We study the following 
problem: How do we set up an optimal upper limit on claim damages if we want to 
balance benefits between insurers and claimants? Consumer protection regulators 
aim for damage awards large enough to properly compensate victims of 
negligence or of malfeasance. However, insurance regulators also have genuine 
interest in limiting the awards to levels that would not endanger insurer solvency. 
Hence, the issue at hand must be cognizant of consumer protection and the 
prudential regulatory perspectives. 

                                                 
1. In the notes from Gfell (2004), he points out that while a national cap on non-economic 

damages in medical malpractice actions may pass constitutional muster, Congress would be wise 
to attempt less invasive limitations first. That is, Gfell suggests that Congress should seek better 
economic data upon which to base its decisions, and thus help to assure the crisis would be 
covered with minimal negative consequences. 
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As a preview to our results, we get the intuitive theoretical result that the 
optimal cap on damages is the expected value of random loss. It implies that a cap 
on damages is not exogenous to the distribution of random loss. The frequency 
and severity distribution of liability injuries does affect the caps on damages.2 
Therefore, the injured claimant can obtain fair claim payment. Based on our 
empirical data, our analysis indicates that the optimal cap on damages is far less 
than caps found in reality, such as caps for damages related to general liability 
insurance. For some other types of liability insurance (e.g., medical malpractice 
liability insurance), our analysis suggests that the insurer’s total claim payment 
without caps is much greater than that with caps. As more than one-half of U.S. 
states did not have caps on damages, the absence of caps may be one reason for 
the medical malpractice insurance crisis (besides long-tail liability and 
exaggerated losses to obtain higher judgment awards). 

Our study is organized as follows: In the next section, we establish models 
used for the third-party claimant. Then, in the third section, we discuss the 
determination of optimal caps, based on the criterion of maximizing the social 
benefit. In the fourth section, we provide two important examples to illustrate the 
application of our models to the problem. We then present sensitivity analysis, and 
in the final section, we provide our conclusions. 

 
 

Models of Third-Party Claims Settlements 
 

We consider third-party liability insurance in which we assume the claimant 
and insurer to be risk-neutral. The claimant has a real loss of X ,  which is only 
fully known to the claimant. However, the claimant files a claim of s (≥ X ). The 
jurisdiction of the claim has an upper limit of claim damage of θ. The claim 
amount of s may still exceed the amount of θ, but the indemnification amount of 
I(s) paid by insurer must be less than or equal to θ. If insurer can identify the real 
amount of damage, then I(s) = X  when X θ. When the indemnification amount 
is greater than the real amount of loss, I(s) – X  is the realized exaggerated claim 
amount for claimant. When the real loss is greater than θ, the highest claim 
possible is the amount of θ, and X – θ is the loss for claimant after compensation. 

Let E Y
1
  

 
be the expected terminal wealth of the claimant, and E Y

2
  be 

the expected terminal wealth of the insurer.3 Using that notation, we can write: 

                                                 
2. Gfell (2004) points out (in the notes to the article) that reforms that protect the public are 

what are needed, not reforms that blame the injured, the disabled, and victims of medical 
ineptitude and neglect. It is in this light that caps, based on the expected loss incurred to the 
injured, may help maximize social benefit. 

3. When claimant and insurer are risk-neutral, their expected benefit functions are exactly 
the same as their utility functions. In the context of the theory of the firm, a risk-neutral firm 
facing risk about the market price of its product, and caring only about profit, would maximize 
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only data for cases with caps already applied are available, the data are right-
censored. Datta (2005) shows a possible statistical methodology to be applied in 
such a situation. Below we give an example of estimation of the expected value 
parameter for grouped data, when only ranges of data are available, and not all 
individual cases. (This situation may be encountered in practice by both insurance 
actuaries and insurance regulators.)  

 
 

Examples to Illustrate Our Results  
on Optimal Caps 

 
Example 1: General Liability Insurance 

 
Table 1 lists the average claim payment of 217 general liability insurance 

policies. The claim payment is divided into several intervals (the first column) 
within the minimum value zero and the maximum value $300,000, which is the 
policy upper limit. The second and third column, respectively, list the number of 
claims and the average claim payment in which the claim payment for each time 
falling in each interval (the data are used by Xiao, 2008, and originates from 
Klugman et al., 1998).5 

We will now illustrate our result by calculating an estimate of the parameter 
of the mean economic loss, which in the model proposed here is equal to the 
optimal level of damages cap. We could estimate it from the sample mean, but 
given that the data are grouped, it is more reasonable to attempt to fit a probability 
distribution and then use an estimation of that distribution’s mean. By examining 
the data, we hypothesize that the lognormal distribution is a good fit. In the 
Appendix, we perform a test of this hypothesis (the chi-square goodness of fit test) 
and find that the distribution can be used to model this data. We also find (in the 
technical calculation) the estimates of the distribution’s parameters, and we use 
them in the analysis that follows. 

 
 
 
 
 
 
 
 

                                                 
5. We use general liability insurance as an example since firms generally purchase this 

coverage as one of the first steps to protect their assets. This safety net is critical in a society in 
which the number of lawsuits and the value of judgment awards have increased over time 
(Howell, Commercial General Liability Insurance Definition |: www.ehow.com/about_5184654_ 
commercial-general-liability-insurance-definition.html). 
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Implications and Conclusion 
 
This paper develops models to analyze both claimant and insurer behaviors 

with caps on claim damage for third-party insurance. We establish the optimal 
strategy for regulators to set the cap to balance both the claimant and insurer’s 
benefits, considering different risks, based on the criterion of maximizing social 
benefit. The cap and the cost parameter can be used to control the claimant’s claim 
inflation. As there is information asymmetry for the amount of damage, the 
regulator and insurer hardly capture the actual loss amount, especially for the non-
economic loss. Our analysis suggests that the optimal value of the cap, considering 
the maximization of social benefit, should be the expected value of random loss 
amount independent of the kind of probability distribution it follows.  

For losses that are relatively easy to evaluate in terms of their real amount 
(e.g., economic losses), regulators may consider capping the damage awards on a 
case-by-case basis, following the principles of equitable justice. But the principle 
developed here is a simple and practical guide even for such case-by-case 
evaluations. We acknowledge that our paper utilizes a static equilibrium model, 
and this is undoubtedly its limitation. There are significant dynamic processes 
involved in consideration of incentives of all parties involved in legal damages 
caps. But, such dynamic processes require a more complex multi-period model, 
and must include incentives faced by the injured party, insurance company and 
political decision-makers. We consider our work to be a first step toward such a 
complex model, and creation of such a model is reserved for a far larger and 
longer-term research project.  

Our calculation with empirical data indicates that the cap determined by us in 
general liability policies is much less than caps observed in the real world. Our 
other example for medical malpractice insurance indicates that the insurer's total 
claim payment is much higher without caps than that with caps determining based 
on the expected loss. The fact that many states have not set caps on damage might 
be one of the main reasons for the crisis of medical practice insurance in the U.S. 
We believe that our work may be a valuable contribution in the ongoing debate on 
managing the cost of claims and the issue of imposing a legal cap on them.  

Because insurance regulators are focused on the solvency of insurers, 
regulators may tend to favor damage award caps in order to reduce the likelihood 
of insurer insolvency. Similarly, insurance regulators are concerned with insurance 
pricing, and regulators also may tend to favor caps on damage awards as a way to 
reduce the expected costs of insurance. Our analysis on optimal damage caps 
provides insurance regulators with results that shed light on optimum cap levels. 
The analysis, thus, can help insurance regulators to better achieve the goals of 
insurer solvency and consumer protection. Of course, others may also need to 
consider factors such as trying to limit frivolous litigation, decreasing moral 
hazard and holding parties responsible for their behavior, which might suggest 
increases in the level of caps or even the removal of caps on damage awards. 

In future work, we hope to focus on the reasons that for some liability 
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insurance (e.g., general liability insurance) the value of optimal cap observed in 
reality, while for other types of liability insurance (e.g., medical malpractice), the 
value of the optimal cap is close to that observed in reality. Another further study 
may focus on determining optimal cap on damages and corresponding premium 
considering dynamic incentives of the potential injurers and corresponding injury 
phase of the environment.8 

 
  

                                                 
8. We thank an anonymous reviewer for this suggestion. 
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