CHAPTER 8: OPTION PRICE AND OPTION VALUE

Purpose: To develop option price as the conceptually correct measure of WTP in circumstances in which individuals face uncertainty.  The expected social surplus measure is usually different from the option price measure of benefits.
OPTION PRICE (OP)

Consensus among economists is that the conceptually correct way to value the benefits of a policy in circumstances involving risk is to sum the ex-ante amounts people affected by a policy would be willing to pay to obtain it.  Option price is the maximum amount an individual would pay for a policy prior to knowing which contingency will occur (if the probability of each contingency is known).  The sum of the option price of all individuals equals the aggregate benefit of the policy.

Relation of Option Price to Expected Surplus (ES) and Option Value (OV)

Option value is the difference between option price and expected surplus: the maximum amount beyond expected benefits that individuals are willing to pay to reduce risk.  ES can either overestimate or underestimate OP, so that OV can be positive or negative.

Contingent surplus diagrams: 

· Certainty line - payment amounts along it are the same regardless of which contingency occurs.  

· Fair bet line - every point along it has the same expected value.  Its slope equals the negative of the ratio of the probability of contingencies.  

· OP - point on certainty line representing the maximum ex ante payment an individual is willing to make.  

· WTP locus - all combinations of contingent payments that give the same expected utility.  If the cost of a project does not depend on which contingency occurs, then it is also on the certainty line.  If the OP lies further to the northeast along the certainty line than cost, then the project would increase welfare.

IS OPTION PRICE THE BEST MEASURE OF BENEFITS?

Option price generally does not equal expected surplus in circumstances of risk.  Is OP the correct measure?  If complete and actuarially fair insurance is unavailable against the relevant risks, then the larger of OP and ES is the conceptually correct measure of benefits.  Insurance is complete if a person can buy enough insurance to eliminate all risk.  It is actuarially fair if the price depends only on the true probabilities of the relevant contingencies.  Availability of actuarially fair insurance means individuals could move from the initial point in contingent claims space along the fair bet line through the purchase of insurance.  The availability of complete insurance allows individuals to move all the way to the certainty line.

Problems with Insurance

Moral hazard (changes in behavior induced by insurance coverage) and adverse selection (insurees have better information on risks than insurers) limit the availability of actuarially fair and complete insurance.  Other limitations arise because: insurers are unwilling to insure unique assets that are not easily valued in markets; pooling risk groups makes some pay an actuarially unfair price; limiting coverage of certain risk groups means complete insurance is unavailable; some risks are so correlated (i.e., all happen together) that pooling risk does not sufficiently reduce risk to allow actuarially fair prices.

DETERMINING THE BIAS IN EXPECTED SURPLUS: SIGNING OPTION VALUE

Option Value was initially interpreted as a separate benefit category.  It is more accurate to interpret it as the bias in benefits resulting from measuring by expected surplus rather than option price.  Specifically, 



OV = OP - E(S).

Determining the Sign of OV

General heuristic: for risk averse individuals and normal (inferior) goods, treat OV as negative (positive) for income uncertainty, ambiguous for other demand-side uncertainties, and generally positive (negative) for supply side uncertainties.  It is not possible to quantify OV using information from which estimates of expected surplus are typically made.

RATIONALES FOR EXPECTED SURPLUS AS A PRACTICAL BENEFIT MEASURE

Expected Values and Aggregate Social Benefits

If society were risk neutral, then choosing policies that individually maximize expected NB would be efficient in the sense of maximizing the expected value of society's portfolio of policies. If costs and benefits are spread broadly over a large population, then the effect on an individual's income is likely to be small.  Risk averse people can be approximated as risk neutral in such situations.  Therefore, aggregation of individual preferences would lead to risk neutrality at the social level so that ES would be an appropriate measure of benefits.  Variable magnitudes (i.e., large) and uneven distribution of costs and benefits (targeting specific groups), however, weaken the argument.

Related argument: assume that society holds a fully diversified portfolio of policies that allows it to self-insure against the risks of particular projects (i.e., pool risk across projects so it effectively has complete and actuarially fair insurance).  Then the larger of either the OP or ES is the appropriate measure.  Therefore, benefits would always be at least as large as ES, so any project with positive NB would be potentially Pareto improving.  This argument relies on the aggregation of NB across policies so that the potential Pareto criterion can be met overall (as opposed to averaging costs and benefits across individuals).  The weakness of diversification is that it does not eliminate all risk, and does not permit fully effective self-insurance.  Therefore, it does not provide a fully satisfactory rationale.

Expected Values and Pooling Risks across Individuals: Collective and Individual Risks

Collective Risk: the same contingency will result for all individuals in society.  (Realized NB can substantially differ from expected NB.) 

Individual Risk: the contingency realized by each individual is independent of the contingency realized by any other individual.  

The process of averaging risk tends to produce results of NB close to those calculated by the ES procedure.  It also means the larger of OP and ES is the appropriate benefit measure, which would be potentially Pareto improving.  It will not, however, necessarily lead to the most efficient policy in comparison to mutually exclusive alternatives.
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