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Physician-assisted Suicide as a Real
Option

Abstract

In this paper we propose a theoretical model of evaluating the economic costs and
benefits of euthanasia. The contemplation of euthanasia is modeled akin to the valuation
of a real option. Our modeling of the decision shows that euthanasia is optimal when
certain conditions are satisfied. The findings in this paper suggest that if more money is
spent on medical research (such as pain management), the demand for Euthanasia could
be reduced.
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Euthanasia as a Real Option

Introduction

While its legal status is unclear, euthanasia (or physician-assisted suicide), when
considered implicitly, is a relatively common practice in the United States. Markson
(1995) points to the American Hospital Association’s recognition that in the United
States as many as 6,000 deaths per day are in some way planned by the patients, their
families or physicians.

Few attempts have been made to tackle the issue of life and death analytically.
Hamermesh and Soss (1974) propose a model of suicide and suggest that a person will
commit suicide when the expected remaining lifetime utility from living is negative.
Their conjecture is tested with empirical data. Their empirical results show that the
elderly, as a group, have a higher suicide rate. The suicide rate also increases as the
unemployment rate goes up. These results suggest that there is a correlation between
income, age, and the likelihood to commit suicide. The elderly, as a group, have lower
income and are more likely to suffer medical conditions that require a large sum of
money to cure or manage. Following Dixit and Pindyck (1994), the suicide model of
Hamermesh and Soss is not complete because it ignores the uncertainty factor and, thus,
the option value of living. Since the option value to live usually is very large, the
circumstances under which suicide is rational must be far bleaker than those found by
Hamermesh-Soss.

What circumstances can be bleaker than a diagnosis of terminal illness? For

terminally ill patients, death is not the only certainty, but so are physical pain and mental



suffering. In a way, we can view life after a diagnosis of terminal illness as a period of
time in which the patient’s overwhelming experience is that of futility. This period can
be viewed as an experience of disutility. There are also high medical costs that must be
borne by the patient, the patient’s family, or the society to prolong life. Thus, the decision
to not prolong death could be beneficial to all parties involved.

On the other hand, the active decision to not prolong life beyond its natural course
can have a direct economic cost. For instance, the legal preparation (e.g., obtaining and
possibly enforcing the provisions of an advance directive) and the arrangement of
medical facilities required to ensure an unimpeded death can be quite expensive.
Furthermore, such decisions impose emotional costs on both the patient and the family
members. Therefore, if the potential benefits from euthanasia are greater than the costs,

then its selection can be seen as a rational choice.

2. Euthanasia as an Option

Consider a patient who just learned from his physician that he has terminal illness.
Assume that he can only choose between two alternatives (options): euthanasia or
continue the usual or more aggressive treatments in hope of extending life. Denote V; as
the benefit of euthanasia at the time when terminal illness is diagnosed. V; includes the
cost of continued treatments avoided and the pain and suffering associated with the
terminal illness that can also be avoided with euthanasia. To obtain V;, a patient must pay
M,, an amount we interpret as a fixed, upfront cost consisting of: the medical cost for pain

management and other related medical services to the end of life, possible legal costs, and



the mental burdens placed on the patient and related family members that stem from
making such a decision (Markson, 1995).

Melinek (1974), Jones-Lee (1989), and Viscusi (1993, 2004) provide foundations
upon which to evaluate the economic value of life. Their methods are helpful in
constructing numerical values for ¥, and M, These two variables are, of course, time
varying. A patient can start with no pain at all and live until the last day of life without
any pain. For this patient the benefit from euthanasia is, obviously, zero. On the other
hand, the patient may start with no pain and, as health deteriorate, increased pains start to
have an effect on the decision process.

Note that V; aggregates the cost avoided from the day the patient discovered he
has terminal illness to his death. Thus, as ¢ increases, V; decreases. From a project
valuation perspective, we can view pain and suffering as negative cash flows. The benefit
of euthanasia is to avoid the realization of the negative cash flows. We can assume that
the patient can confidently estimate the amount of pains (negative cash flows) he/she will
suffer until death. On the other hand, improvements in medical technologies and
medicines may lead to treatments that could possible result in a cure of the illness, thus
making euthanasia less attractive. Let’s assume V; follows a geometric Brownian motion

of the form,
d7V =aqdt+o,dz,, (1)

where a,< 0 is the rate of decline for the potential benefits from euthanasia as the patient
ponders the decision, o; is the standard deviation for the percentage change in V,, and z,

is a standard Wiener process. Here, the patient knows the value of euthanasia at the time



of the diagnosis. If he postpones the decision, the value will be different. For similar
reasons, we also assume the cost, M,, follows another geometric Brownian motion,

M _ o dt+vods @
M

The cost for the medical service will change over time, so does the emotional cost for the
patient and relatives. While the prospect of losing a family member may be unbearable at
first, seeing how the patient suffers may change the family members’ attitude towards
euthanasia. Therefore, the sign of «,, tends to be negative as well.

A similar problem involving the value of waiting to invest can be found in
McDonald and Siegel (1986). They suggest the solution that involves finding a number
C",, for every time ¢, such that if V/M, >C",, then, as applied to our problem, euthanasia is
optimal. The problem for the patient and the family members is to find a boundary value
to maximize the value

Ey[(V, - M )e™],
where E, denotes the expectation at the time of diagnosis and x denotes a subjective
discount rate. Let the present value of euthanasia be X, McDonald and Siegel (1986)
show that

x = —m, éM) 3)

where

a, o, 1, 2u-a) 1 a-a
— Vv m _ = + m +(=— v m ’ 4
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C'=gle-1), & =+ Om- 2Pm0,0m and p,, is the instantaneous correlation between
the rates of increases in V and M. Since «, < 0 <, therefore £> 1 holds and the solution
is well defined.

Note that ¢ is decreasing in «, and increasing in a,. Since X is decreasing in ¢, the
value of euthanasia is increasing in «, and decreasing in «,,. The economic interpretation
of these two conditions is as follow. Since «, is negative, an increase in value of «,
implies that the benefit from euthanasia (7;) is decreasing at a slower rate. Therefore, the
value of euthanasia is high. An increase in «,, on the other hand, implies the cost of
euthanasia goes down at a slower rate. From a purely emotional standpoint, if family
members are having hard time letting the patient go, then it means there would be an
increasing a,. In that case, our formulation of the rationale for selecting euthanasia is
diminished, as we would expect.

Table 1 presents some numerical simulation results. Panel A shows that, for
values of C,= V,/M, that are significantly smaller than 1, the value of X is close to zero.
As the value of C, exceeds 1, the value of X begins to increase at an increasing rate. This
result suggests that if the benefit of euthanasia out-weights the cost, the benefit of
euthanasia goes up faster. If the insurers follow the suggestion set forth in Fung (1993)
and compensate the insured for choosing not to pursuer further medical treatments, the
value of C, will be significantly above 1.

Panel B shows that the value of the instantaneous correlation between the rates of
increases in ¥ and M, p.,, has a positive impact on the value of X. As the correlation
coefficient increases, the value of X increases. Moreover, the value of X increases at an

increasing rate as the value of p,,, increases. A main implication of this result is that if the



cost of euthanasia increases, along with an increase in value of V,, the benefit of
euthanasia will increase.

Note that our model has some important policy implications as well. If a given
society wants to reduce the demand for euthanasia, then more money should be spent on
medical researches and services devoted to the goal of reducing pain and suffering for
terminally ill patients.

Since the benefits of euthanasia are derived from avoiding pain and suffering
associated with additional treatment and medications, making life after a terminal illness
diagnosis painless will certainly reduce the potential benefits of euthanasia. The hospices
and palliative care medicine movement in recent years is aiming precisely at this goal. On
the other hand, the society can also make the cost of euthanasia go up. Religious and
political condemnations will definitely have a positive effect on the cost of euthanasia
(Markson, 1995). Likewise, the society can reallocate valuable medical (and financial)
resources that are currently being spent on terminally ill patients, to help patients that are
not terminally ill'. That is, euthanasia can be encouraged as a form of altruistic behavior
(see, for examples, Fung (1993), Callahan (1987), and Kervokian (1991)). If family
members see death as a “good” deed rather than a tragedy, their attitudes may change and

the cost of euthanasia may go down.

! As point out by Bryne and Thompson (2000), as much as 20% of an individual’s lifetime expenditures on
health care are borne in the last year of life, and 40% of those are borne in the last month. Expenditures on
treatments that are ultimately unsuccessful account for $67 billion annually, or 12% of total spending on
health care (1987 figure). As the elderly population increases, this figure will only go up over time.



3. Medical Breakthroughs and Sudden Death

While the prospect of something better coming up makes the option of suicide for
people who are not terminally ill irrational, would the same be true for patients who are
terminally ill? Suppose that there is a possibility that the diagnosis is incorrect. It could
be that the diagnosis is really not a terminal illness, or a cure may soon be available if the
patient waits. Furthermore, assume there is also a possibility that a sudden death may
occur. Strokes or complications from treatments and medications are some of the
common causes of sudden death. We can incorporate these events into our model by
allowing V; to take a discrete jump to zero (if the patient is not terminally ill the value of
euthanasia is zero; similarly, a sudden death also reduces the value of euthanasia to zero).
Let the probability of a wrong diagnosis or a medical breakthrough be =, then the
stochastic process for V; now follows a mixture of Poisson-Wiener process of the form,

where dz = -1 with probability Adt and dz = 0 with probability 7 - Adt. The expected
benefit from euthanasia is now,

Eo[(V, =M ,)e™ "], (6)
Let X'(7) be the value of euthanasia at time 7 with probability of a wrong diagnosis or a
medical breakthrough, then

X(m) <X (7)
Therefore, the value of euthanasia is strictly smaller if there is a positive probability of
wrong diagnosis or medical breakthrough. However, this does not imply that the

conjecture in Dixit and Pindyck (1994) is correct under this model. Euthanasia is still



rational whenever V() — M, >0, or as long as X* > (. This conclusion is to be expected:
Even if there is a possibility that the diagnosis is incorrect, the patient is likely to
contemplate euthanasia when suffering a certain amount of pains due to the illness. If the
suffering from waiting is too high, the patient still should seek euthanasia. The same
holds true for patients who wait for medical breakthroughs. However, the existence of
uncertainties does guarantee that the value of euthanasia is strictly smaller than it would

be if there were no uncertainties.

4. Conclusion and Discussion

In this paper, we proposed a theoretical economic model of calculating the costs
and benefits of euthanasia. The decision to seek euthanasia is modeled akin to the
valuation of a real option. Our model concludes that euthanasia is optimal when certain
conditions are satisfied. The discussion in this paper provides some policy implications.
Different policies, ranging from the amount of money spent on medical research to social
and religious attitude, could affect the demand for euthanasia. Though our model is
motivated under the assumption of a diagnosis of terminal illness, the analysis, however,
can be applied to all patients who are facing physical pain and/or psychological suffering
from illnesses that have little or no chance of recovery. For further research, one direction
would be to conduct surveys with terminally ill patients and their families and the
medical professions to determine the likely boundary condition that will make euthanasia
rational, and, perhaps, quantifying the potential benefits. Specifically, if we have access
to good estimates for the underlying parameter values, we can estimate the value of

euthanasia via equation (3).



References

Byrne, M. M., and P. Thompson, 2000, Death and dignity: Terminal illness and the
market for non-treatment, Journal of Public Economics, 76, pp. 263-294.

Callahan, D., 1987, Setting Limits: Medical goals in aging society; New York: Simon
and Schuster.

Dixit, A. K., and R. S. Pindyck, 1993, Investment Under Uncertainty, Princeton, N.J.:
Princeton University Press.

Fung, K. K., 1993, Dying for Money: Overcoming moral hazard in terminal illness
through compensated physician-assisted death, American Journal of Economics and
Sociology, 52, pp. 275- 288.

Hamermesh, D. S., and N. M. Soss, 1974, An economic theory of suicide, Journal of
Political Economy, 82, pp. 83-98.

Jones-Lee, M. W., 1989, The economics of safety and physical risk, Oxford: Blackwell.

Kevorkian, J., 1991, Prescription--Medicide: The goodness of planned death, Buffalo,
N.Y.: Prometheus Books.

Markson, E. W., 1995, To be or not to be: Assisted suicide revisited, Omega, 31, pp. 221-
235.

McDonald, R., and D. Siegel, 1986, The value of waiting to invest, Quarterly Journal of
Economics, 101, pp. 707-727.

Melinek, S. J., 1974, A method of evaluating life for economics purposes, Accident
Analysis and Prevention, 6, pp. 103 — 114.

Viscusi, Kip, 2004, The Value of Life: Estimates with Risks by Occupation and Industry,
Economic Inquiry, Vol. 42, No. 1, pp. 29-48.

1993, The Value of Risk to Life and Health, Journal of Economics Literatures,
Vol XXXI, No. 4, pp. 1912 — 1946.



10

Table 1

Panel : A, How X varies with C,

C, | 10 6.0 4.0 2.0 1.0 0.8 06 |04 |02 |01

0-2 0.04 0.04 0.04 0.04 [ 0.04 |0.04 |0.04|0.04|0.04]0.04

& | 257 2.57 2.57 257 |257 |257 |257 257|257 | 257

C*| 164 1.64 1.64 164 | 164 |164 |164 (164|164 1.64

X | 66256 | 297.66 | 157.72 | 53.25 | 17.98 | 12.68 | 8.08 | 4.28 | 1.45 | 0.49

* Assumptions: a,,= -0.03, a,= -0.03, u= 0.05, c,,= 0.1, 6,= 0.1, p,,= -0.99

Panel B : How X varies with p,,,

DPum | 099 |08 0.6 |-04 -0.2 0.0 0.2 0.4 0.6 0.8
o | 004 0.036 | 0.032 [ 0.028 | 0.024 | 0.02 | 0.016 | 0.012 | 0.008 0.004
s | 257 2.67 279 | 294 3.13 3.37 [3.70 4.19 5 6.84
C* | 1.64 1.6 156 | 1.51 1.47 142 | 1.37 1.31 1.25 1.17
X | 157.72 | 172.69 | 193.9 | 224.03 | 269.63 | 345.1 | 488.23 | 828.78 | 2097.15 | 19159

* Assumptions: a,,= -0.03, o,= -0.03, u= 0.05, c,,= 0.1, ,= 0.1, C,= 4
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