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were conducted using demand conditions similar to those believed to
exist at Westchester County Airport. The purpose of the experiments
was to answer some very practical questions: (1) Were the instructions
clear about how to tender bids and use the constraints? What types of
confusion were we likely to encounter? (2) Did unusual strategies exist
that might undermine any efficiency properties of the auction process?
(3) Were we likely to encounter a computational problem in determin-
ing the winning bids? We could imagine problems that would exceed
our computer capacity. The solution to the auction involves a large
integer programming problem, the dimensions of which are very
sensitive to the number of constraints. The use of bids and constraints
is not governed by the logic of the problem, so we had no a priori way
of determining the size of the computational problem without actually
trying the auction.

The experiments were invaluable. Many problems were uncovered
at every stage. The instructions were not clear. We did not have a firm
grasp of the game theory, and the experiments provided insights about
the strategic possibilities. Computational problems did exist. The
whole process was redesigned several times after bugs surfaced during
the experiments. Experiments are still being conducted to improve the
process.

The process was not used at Westchester County Airport. The
respondents settled by adopting the process I proposed for Washington
National Airport (Aviation Daily, 1983) discussed in Section 7.3. The
original laboratory experiments and the field experiments with the slot
exchanges have provided convincing evidence that markets in slots will
“‘work."" All of this evidence made carriers happy with a market for
slots, although the FAA remained adamantly opposed. Now the New
York Port is considering an auction process for the three major airports
in New York City. The research and refinements on the Westchester
County problem are relevant to the Port’s problem.

7.7.3  Space station

The National Aeronautics and Space Administration (NASA) is plan-
ning to place a manned space station in orbit. The station will be used
as a research laboratory, as a manufacturing facility, and for a variety
of other purposes. The users will be the U.S. government, foreign
governments, and private corporations. The Reagan administration
wants the capacity to be allocated by some sort of pricing system. A
team of economists at the Jet Propulsion Laboratory has been given the
task of designing a pricing mechanism.
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The task is complicated by the existence of nonconvexities, exter-
nalities, large common costs, much uncertainty, and other factors. In
addition, NASA cannot operate for a profit or even take money for that
matter, so profit centers and related decentralized schemes do not
seem to be feasible. Matters are further complicated by the fact that the
space station design is in a continuous state of evolution, and the
design of the system itself should be affected by the pricing scheme.

The proposed role of experiments in this project is much different
from that in previous research. Some testing of institutional influences
is underway (Banks, Plott, and Porter, 1986), but the central role is to
be slightly different. The experiments are to be used as a heuristic — a
tool for organizing thoughts and questions as opposed to a tool for
answering questions. Most experimenters have noticed that the proc-
ess of designing experiments makes the researchers aware of compli-
cations and interdependencies that would have otherwise escaped
notice. The space station project is intended to capitalize on this
feature of the method.

The space station is just finding its way to the drawing boards. The
variables are not even known, much less the costs. The experimental
plan is to conduct simulations of pricing policies under experimental
conditions that reflect much of the physical, institutional, and motiva-
tional aspects of the space station. The ultimate subjects will be the
NASA personnel who are building the station. The purpose will be to
instruct the personnel on the nature of competing policy options by
providing them with some experiences with their operation. It is hoped
that such exercises will generate insights about the features of the
station, its cost, engineering structure, service capacities, and so on
and thus make the simulation of policy options useful.

7.8 Closing remarks

The theme of this chapter is that *‘parallelism’” involves many different
dimensions that reflect the nature of policy analysis. Parallelism takes
different forms, but there seems to be no formula for choosing an
appropriate one. Instead, the use of laboratory methods in policy
contexts seems to be an art involving a skillful and very subjective
choice of experimental conditions. The laboratory results are sources
of experience under conditions that it is hoped will be useful to those
responsible for making decisions. The role of experiments in policy
contexts is an activity more akin to practice than to some sort of
scientific pursuit of truth. Experimentation is a source of experience
similar to the experience one acquires as one practices the piano before
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a concert or that a team acquires as it practices before a game. The
connections between such experiences and final performance can have
many dimensions. The kinds of useful practice undertaken in prepara-
tion for a football game can range from ballet to scrimmage. The
scrimmage itself can involve plays that the coach thinks the opponent
will use as well as plays the coach is sure will not be used but are
nevertheless educational. Similarly, experiments that provide the best
insights about the nature of upcoming options might include faithful
reproductions of the anticipated situation, but certainly there is no
reason to believe that good experiments necessarily take that form.3 In
fact, there is no a priori reason to believe that faithful reproductions
would be of any use at all.

Having compared this type of research with practice, it may come as
no surprise that I am particularly uncomfortable with the concept of
external validity. First, the word ‘“‘external’’ involves a needless
commitment to the proposition that there are no general principles of
behavior that govern simultaneously both laboratory and “‘other™
situations. If both laboratory behavior and field behavior are governed
by the same principles as is believed to be the case in economics, it
makes little sense to think in terms of “‘external’” and *‘internal”
behavior; all of the behavior is “‘internal.”” Second, the word *‘va-
lidity’” sets a standard that is impossible to meet in policy contexts. An
economic policy decision will constitute a unique event in history. The
exact circumstances will not be repeated. Many unobserved parame-
ters will be in operation. There is in principle no way to *‘validate™
theories about what might happen. Simple judgment cannot be
avoided. The experiments simply shape the thought processes, the
data, and the arguments that form that judgment.

I do nor intend to suggest that policy applications of experiments
involve only rhetoric. Although opinions of policymakers are clearly
important, the research objective is not simply to alter opinions. The
objective is to make a correct guess about what will happen if a policy
is put into operation. The purpose of the experiment is to make the
guess as informed in the light of experience as possible.

3 My own thoughts about how one might learn something from experiments
were influenced by environmental engineers at the California Institute of
Technology. The engineers were attempting to determine the flow of effluents
that might result from a change in release in the ocean near Los Angeles.
They were studying currents in a large pool constructed in the basement of a
building on the campus. Of course, their pool looked nothing at all like the
Pacific; yet it taught them something about their models, and it was the
models that helped them learn something about the Pacific.
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My approach to applied work has been to forget the concept of
external validity and not to take the concept of parallelism too literally.
Instead, the approach has been pragmatic in the sense that the use of
experiments in each project has been justified by whatever arguments
seemed appropriate given the context. What kind of experiment would
make the guess work inherent in policy decision making more in-
formed? The purpose of this chapter was to survey some of what was
done to see to what extent some order or method actually existed after
all. Laboratory studies and policy problems are connected by a
many-dimensional correspondence. This chapter has outlined a few of
those dimensions.

References

Aviation Daily (Washington, D.C.). July 25, 1983, back of pp. 124 and 127.

Banks, Jeffrey S., Plott, Charles R., and Porter, David P., **An Experimental Analysis
of Public Goods Provision Mechanisms with and without Unanimity,”” Social
Science Working Paper No. 595. California Institute of Technology, January 1986.

Fiorina, M., and Plott, Charles R., *Committee Decisions Under Majority Rule: An
Experimental Study.”” American Political Science Review 72 (June 1978), 575-98.

Grether, David M., Isaac, R. Mark, and Plott, Charles R., **Alternative Methods of
Allocating Airport Slots: Performance and Evaluation,”” prepared for the Civil
Aeronautics Board. Pasadena, Calif.: Polinomics Research Laboratories. Inc., 1979.

““The Allocation of Landing Rights by Unanimity among Competitors.”” American
Economic Review 71 (May 1981), 166-71.

Grether, David M., and Plott, Charles R., ""The Effects of Market Practices in
Oligopolistic Markets: An Experimental Examination of the Ethyl Case.”" Economic
Inquiry 22 (October 1984), 479-507.

Hong. James, and Plott, Charles R., *‘Rate Filing Policies for Inland Water Transpor-
tation: An Experimental Approach.” Bell Journal of Economics 13 (Spring 1982),
1-19.

Kirkwood, John B.. **Antitrust Implications of the Recent Experimental Literature on
Collusion.”” In Straregy, Predation, and Antitrust Analysis, edited by Steven C.
Salop, pp. 608-21. Washington, D.C.: Federal Trade Commission, September 1981.

Levine, Michael E.. and Plott, Charles R., **Agenda Influence and Its Implications.”
Virginia Law Review 63 (May 1977), 561-604.

Lynch, Michael, Miller, Ross M., Plott, Charles R., and Porter, Russell, *‘Product
Quality, Informational Efficiency and Regulations in Experimental Markets,’” Social
Science Working Paper No. 518. California Institute of Technology, March 1984.

Miller, Gary J., and Plott, Charles R. “*‘Revenue Generating Properties of Sealed-Bid
Auctions: An Experimental Analysis of One-Price and Discriminative Processes.™
In Research in Experimental Economics, edited by Vernon L. Smith, vol. 3, pp.
31-72. Greenwich, Conn.: JAI Press, 1985.

Plott, Charles R., and Smith, Vernon L. ““An Experimental Examination of Two
Exchange Institutions.” Review of Economic Studies 45 (February 1978), 133-53.

Plott, Charles R., and Wilde. Louis L., **Professional Diagnosis Versus Self Diagnosis:
An Experimental Examination of Some Special Features of Markets with Uncer-



Some policy applications of experimental methods 219

tainty.”’ In Research in Experimental Economics, edited by Vernon L. Smith, Vol.
2. Greenwich, Conn.: JAI, 1982.

Rassanti, S. J., Smith, V. L., and Bulfin. R. L., **A Combinatorial Auction Mechanism
for Airport Time Slot Allocation.” Bell Journal of Economics 13 (Autumn 1982),
402-17.

Samuelson, Paul A., and Nordhaus, William D., Economics. 12th ed. New York:
McGraw-Hill, 1983.

Smith, Vernon L., *‘Relevance of Laboratory Experiments to Testing Resource Alloca-
tion Theory.”" In Evaluation of Econometric Models, edited by J. Kmenta and J.
Ramsey. New York: Academic Press. 1980.



