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Abstract
Introducing a third party payer into the experimental economics’ Double Oral Auction market structure roughly approximates the function of insurance in the health care industry.  Market transactions and transaction prices escalate when participants gain control over greater resources during the trading activity.  Multiple classroom enactments have repeatedly demonstrated this experiment’s success in teaching several principles of third party payment arrangements, including issues of efficiency, equity, and moral hazard.  Using prediction as an objective, classroom discussion of the modeling process itself provides instructors and students an opportunity to explore differences between theory and reality.

I.  INTRODUCTION

Although researchers, such as Chamberlin [1948], began using experimental economics over forty years ago, relatively little advantage was taken of experimental economics as a pedagogical tool for the classroom until the mid eighties.
  In 1985, with the establishment of the Economic Science Laboratory, the University of Arizona become a committed participant in the field of experimental economic research and a leader in disseminating experimental economics as an instructional tool for teaching undergraduate economics.
  Together, with support from the National Science Foundation, the University of Arizona has hosted multiple training sessions for economics instructors from across the nation.  A newsletter, Classroom  Expernomics,
 has arisen from these sessions and several publishing companies have commissioned the compilation of user’s guides for performing classroom experiments in economics.
  Since attending one of the NSF sessions, I have used experimental economics in the classroom to teach all levels of undergraduate economics.  This paper describes a modification of the simplest experimental economics model, the Double Oral Auction (DOA), to approximate the role of health insurance as a third party payer in the market for health care services. The initial motivation for using this experiment was to shift some of the emphasis in the health care discussion to the demand side of the market, not to model it explicitly.  The methodology, however, has broader applicability to any market involving the use of either insurance or a third party payer system.

II.  THE HEALTH CARE EXPERIMENT

This experiment uses a standard DOA structure
 where each participating student is assigned either the role of a buyer or a seller in the market for an unknown good, and is given either a “reservation price” or a “cost of production” accordingly as shown in the table and illustrated by the supply/demand diagram, Exhibit 1, in the appendix.  Buyers then negotiate for the lowest purchase price (maximizing consumer surplus) while sellers negotiate for the highest sale price (maximizing producer surplus).  The surpluses become the profit for which buyers and sellers are rewarded.  A version of the instructions used to begin a DOA, closely resembling those distributed at the NSF workshops, is included in the appendix as Exhibit 2.  Depending on student enthusiasm,
 and the amount of time available to conduct the experiment, three to five rounds of trading under the standard DOA structure transpire before the instructor calls a time out and isolates the sellers by sending them out of the room, or off to one side and out of earshot.
  Whereupon the buyers receive the following set of additional instructions: 

The structure of this market has just changed.  The country has been taken over by a benevolent dictator who has decided that 80% of your negotiated purchase price in all remaining rounds will be paid for by the state, i.e., if in the next round, you negotiate a price of $10 dollars, you will be required to pay only $2 for that transaction.  Thus, for example, if your reservation price is $7 and you are able to negotiate a trade at $10 you will now earn $5 dollars profit instead of being closed out of the market because of your unwillingness to pay a price of $7.  Good luck as you continue to maximize your profit.

Trading then resumes for an additional four to five rounds, depending on the amount of time available.
  In each instance where this modification to the experiment has been implemented the participants were not naive subjects, and the results were quite predictable.  All students had participated in a traditional double oral auction the first day of class, approximately five to six weeks earlier.  Consequently they arrived quickly at a predictable competitive equilibrium (CE) trading price, requiring only three to four rounds of trade.
  They also seemed quite aware that some of them would be closed out of the market, either due to “low reservation prices” or to “high costs of production,” and thus seemed to display more fervor in the first two rounds while at the same time giving up much more rapidly in rounds three and four.
  The introduction of the third party payer, and the ability for more participants to complete transactions instead of getting shut out of the market, immediately infused new levels of enthusiasm into the trading process.  Since participants trade for an unknown good, this enthusiasm should be interpreted only as the result of now being able to participate in a market from which they were previously excluded.

Proper design of the initial reservation prices and costs of production allows this change in market trading conditions to reflect the provision of universal coverage giving all students the opportunity to participate and complete transactions in the market place.
  After three or four rounds under the new market conditions the experiment stops and the debriefing process begins.  The following diagrams illustrate the trading behavior for each of the classes where this experiment has been conducted.  Because differing class sizes have not allowed identical equilibrium prices across experiments trading behavior is represented by percentage deviations from what would be, under ideal circumstances, competitive equilibrium prices during each trading round.
  Figure 1 illustrates four enactments of this modified DOA.  Students exhibited similar behavior each time the third party payer was introduced into the model.  In each case the predicted equilibrium quantity was achieved, but on average prices rose in excess of the predicted competitive equilibrium value.




Note:
For the Spring 1994 Semester the introduction of a 3rd party payer was made after round three, whereas for the other three experiments it was made after round four.
Using health care as a familiar example, classroom debriefing at the conclusion of each experiment can focus on at least three major areas of concern to third party payers.  In the health care example these areas surfaced recently in the reform efforts meant to provide a broader umbrella of insurance coverage: 1) the issue of moral hazard surrounding the behavior of buyers, physicians, hospitals, and insurance companies themselves; 2) the issue of adverse selection; and 3) just “who” fills the role of the benevolent dictator in the real world, noting that there is no such thing as “free” medical care.  Another critical component of this learning experience, the opportunity for students to reflect and write about their experience, receives treatment in Section V below.

Students generally have several personal examples to which they can relate these issues and are usually quite anxious to share them in class discussion.  Inevitably someone will point out that in “the real world” health care providers know that a third party pays a majority of the charges made to their customers and subsequently asks how the experimental outcome would differ had the sellers also been informed of the nature of the change in market structure.

III.  A VARIATION

Does it matter if the sellers are told too?  This question arose in the initial planning stages of the experiment.  At that time, and again since then, I have taught two sections of principles during the same semester and could conduct the experiment both ways.  Buyers alone received notification of the change in one section, while both buyers and sellers in the 




other section each separately received the same information, i.e., initially neither group knew what the other had been told.  Figure 2 illustrates the results of notifying both buyers and sellers of the change in market structure.  As can be seen, the results of these two experiments are mixed.  Fall of 93 ended slightly lower (44 versus 54 percent above the CE price) when both buyers and sellers were informed than when only buyers were told of the presence of a third party payer.  When Fall of 94 buyers and sellers were both informed of the third party payer arrangements they ended much higher (91 versus 2 percent above the CE price) than when only the buyers were told.  Five of the six times this experiment has been conducted, including both versions of announcing the addition of a third party payer, the market has arrived at a final price well in excess of the marginal cost necessary to enable each buyer and seller to conclude a transaction.
  The differences between necessary production costs and negotiated transaction prices afford a good opportunity to discuss the waste and inefficiencies present in moral hazard situations like this.  Recognizing the limitations of a classroom experiment also affords an appropriate opportunity to bring up related issues such as supplier induced demand, and moral hazard both on the part of the supplier and the insurer. 

IV.  OTHER ISSUES

Another part of the debriefing process involves a discussion of how to model the presence of a third party payer using supply and demand diagrams.  The most formal approach 




would model health insurance as an expansion of a consumer’s budget constraint with respect to the purchase of health care services, indicating that the presence of health insurance would best be represented as a shift to the right and a steepening of the demand curve as shown by the “Willingness to Pay” curve in Figure 3.
  However, when informally questioning students, and others, about how they view their own and other people’s usage of health insurance a different picture must be drawn.  Not always, but a majority of the time, people indicate they “perceive” the cost of health care to have fallen, rather than their income to have risen when purchasing health care under a medical insurance plan.
  Discussing issues like these has repeatedly sparked student interest in the modeling process, and, as illustrated in Figure 3 above, is particularly interesting in this case because students can be shown quite simply that the model will predict the same outcome for the quantity of health care services regardless of the approach.
  Even though the quantitative price predictions of the model have seldom been very close with the presence of a third party payer, the qualitative predictions of the model are robust under either modeling approach. 

Given that the DOA typically works very well in generating outcomes quite close to a CE price, the results of including a third party payer in a DOA and producing price outcomes well in excess of the CE price deserve attention.  They provide a valuable classroom opportunity to quantify some of the inefficiencies, or welfare losses, associated with the problems of moral hazard in industries where third party payers are present.  By reminding students that an efficient outcome is achieved where price and marginal benefits equal marginal costs (P=MB=MC), one can analyze the outcome of their classroom experiment for inefficiencies on two levels.
  We have both consumption (P>MB) and allocative/technical (MC>MB) inefficiencies.  Ignoring consumption inefficiencies and assuming P=MB, one could note that marginal social benefits reflect what society is willing to pay for something, either individually through combined personal expenditures or collectively through taxes.  Since marginal costs exceed marginal social benefits, the social welfare loss, illustrated by the shaded triangle in Figure 3, can be calculated.  Discussion could also address the higher costs of health care delivery associated with the provision of insurance coverage.

Another issue readily accessible in the context of this experiment is the trade-off between allocative/technical efficiency and distributive equity.  Prior to intervention in this market, students will arrive at a technically efficient outcome, i.e., P=MB=MC.  Some students will, however, be closed out of the market due to either their unwillingness or inability to pay, as represented by a low reservation price, or to production inefficiencies, as represented by some sellers’ high costs of production.  Not being able to participate in, i.e., not having “access” to, the health care market generates what many people describe as an “inequitable market” outcome.  Introducing a third party payer makes the market more “equitable” as everyone gains the ability to participate; but, at the expense of market efficiency as illustrated by the presence of transaction prices far above the marginal costs and benefits for that level of production.  Each enactment of this experiment has provided an opportunity to discuss quantifiable trade-offs between market efficiency (least cost production) and social equity (universal access and social welfare maximization).  By focusing on the difference between the marginal cost of the last unit produced and the average price for which all goods were sold students can calculate the price of achieving greater social equity.  Once several of these experiments have been conducted the professor can also illustrate that the price of equity will vary according to the individual participants in a particular market/community desiring greater equity.

Since by the middle of the semester students have been introduced to the conditions underlying various market structures, this experiment can also motivate a discussion about the extent to which both the DOA and the health care industry meet the conditions of a competitive market structure.  Once isolated, the deviations from perfect competition can be used to analyze current problems and policy proposals from an economist’s viewpoint.

V.  STUDENT RESPONSE

As a pedagogical tool this experience would be incomplete if students were held unaccountable for internalizing the intended teaching lessons.  Accountability can be required in a variety of ways while at the same time providing instructors with feedback about the appropriateness and successfulness of the learning experience.  Besides examinations, students in my classes respond in journal form to writing prompts at the end of each class period.  One of these prompts reads: What aspects of today’s double oral auction parallel current market conditions in the health care industry?  Include in your discussion any relevant aspects such as moral hazard, third party payers, etc.  The following passages are representative of student responses to this prompt and collectively seem to indicate that more is being achieved than the memorization of a few textbook definitions.

…  When I first received my buyer card I had no idea about how much to [pay] because we were not given any spectrum of prices.  The first round I just tried to find a seller.  I ended making a somewhat large profit so, it got to be very fun.  As the rounds continued I began to realize that I had a substantial amount of money comparatively.  I have a better understanding now of trading, it’s difficult to keep sellers guessing so that they don’t inflate their prices because they know how much you can spend.  The factors of production played a huge factor in the selling activities of some people in the class.  Some sellers had a large production cost so it was difficult for them to find buyers to pay a larger price when they could buy the same product for a much lower price.  …  I liked the exercise, as it was much easier to understand how deals are made and the principles attached to them while doing it rather than hearing about it.  …  I had fun and was learning without realizing it.

… when the benevolent dictator stepped in and decided to pay 80% of all the buyers’ purchases, a tremendous change came over the market.  This is where the auction began to parallel the health care industry.  Just as the benevolent dictator paid 80% of the buyers’ purchases in the auction, the same type of relationship exists between buyers and insurance companies in the health care industry.  It is true that there are insurance companies in other industries, but they are not utilized in the same manner as those in health care.  …  [This] is because they feel that they should be getting their money’s worth out of their health care insurance, and why not go to the doctor if the insurance company is going to pay for it? The same is not true in other markets.  People will not drive more carelessly, thus getting in more wrecks, simply because they want to get their money’s worth out of their auto insurance, this would be unheard of.  …

…  some buyers were left out of the market due to not being able to afford the price of the goods.  Once the state or benevolent dictator, a third party payer, entered the auction it became more equitable.  More people were able to pay the prices being set forth by the sellers.  Although the auction became more equitable upon the entrance by the benevolent dictator, more money was spent frivolously.  This created what is called a moral hazard  …

…  the presence of a third party payer also illustrated the concept of moral hazard.  When the dictator offered to pay 80% of my costs, I was more willing to pay a high price, without thinking of the costs of the dictator.  This is much like in the health care industry when consumers do not consider how much their insurance company must pay- they are only concerned with affording their portion of the bill.  I have been in this situation because under our insurance plan our prescriptions only cost $7 so usually I am not concerned with how much the medication costs, because it costs me $7 no matter what.  …

VI.  CONCLUSION

The simple modification of a double oral auction experiment to include the presence of a third party payment system as described above yields a rich learning environment for students in economics classes.  It provides the opportunity to involve students in a discussion of modeling processes in addition to a setting illustrating the principle of moral hazard and setting up the motivation for a discussion of adverse selection.  It also facilitates a hands on opportunity for students to analyze their own behavior in a situation involving quantifiable trade-offs between market efficiency and social equity.  Finally, the experiment generalizes across any market involving the presence of a third party payer and motivate insight into other cases of subsidization such as those given preferential treatment through itemized income tax deductions.

Appendix

Exhibit 1

	Buyer/Seller
	Reservation Price
	Cost of Production

	1
	$14.25 
	$2.15 

	2
	$13.50 
	$3.30 

	3
	$12.75 
	$4.45 

	4
	$12.00 
	$5.60 

	5
	$11.25 
	$6.75 

	6
	$10.50 
	$7.90 

	7
	$9.75 
	$9.05 

	8
	$9.00 
	$10.20 

	9
	$8.25 
	$11.35 

	10
	$7.50 
	$12.50 

	11
	$6.75 
	$13.65 

	12
	$6.00 
	$14.80 

	13
	$5.25 
	$15.95 

	14
	$4.50 
	$17.10 

	15
	$3.75 
	$18.25 





Exhibit 2

Instructions

Double Oral Auction Market Experiment

You are about to participate in an economic experiment concerning the determination of prices and quantities of an unknown good in a competitive market structure.  The market structure used in this experiment is known as a “double-oral auction.”  This means that both Buyers and Sellers orally communicate their desires to the market and this information is known to all market participants.  Because every market has two sides, the class will be divided into two groups, Buyers and Sellers.  Individual Buyers will attempt to buy an unknown good from individual Sellers.  Everyone in the class will receive a card that is marked Buyer or Seller.  The card also contains information about your individual economic limits and desires.  This is your private information, do not share it with anyone else or let anyone else see it.  You will use the information on the card to make exchanges in the market which will make profit for yourself.  As a Buyer or a Seller you should try to make as much profit as possible.  How you use the information on the card to make profit is explained below:

Buyers
Each Buyer card contains a number that is the reservation price, i.e., maximum price that you are willing to pay, for the good being exchanged.  This is your “willingness to pay” value.  Enter this value in the appropriate column of your record sheet.  As a Buyer you will be making bids to buy this unknown good in the market.  You can make a bid from $0.00 up to the reservation price listed on your card.  (For example, if your card says $5.00 you could bid $3.48 but could not bid $5.12.  Note that these numbers are only used as an example, check your own card for your own personal limit.)  A security officer will be checking to insure that you do not make a transaction above your limit.  Buyer profit is calculated as the difference in dollar yield between your reservation price and the actual price at which you negotiate a transaction.  Thus, to make the most profit, you need to negotiate transactions as far below your maximum price as possible.  After you conclude a transaction, record the price you paid, report the completed transaction to the instructor, and calculate your profit on your record sheet.

Sellers
Each Seller card contains a number which represents your production costs, or “cost to produce,” the good you are selling in the market.  Your production costs are the  minimum price you are willing to accept in a market transaction.  Enter this value in the appropriate column of your record sheet.  As a Seller you will be making offers to sell in the market.  You can ask for any price above your production costs.  (For example, if your card says $4.00 you could ask for $6.19 but could not ask for $2.39.  Note that these numbers are only used as an example, check your own card for your own personal minimum.)  A security officer will be checking to insure that you do not negotiate a transaction below your production costs.  Seller profit is calculated as the difference between the actual sale price you receive from a transaction and your production costs.  Thus to make the most profit, you need to negotiate transactions as far above your cost of production as possible.  After you conclude a transaction, record the price you paid, report the completed transaction to the instructor, and calculate your profit on your record sheet.

Making Transactions
In a double-oral auction, Buyers and Sellers simultaneously make their wishes known to the other market participants.  Buyers will shout out their bids to buy and Sellers will shout out their offers to sell.  Any Buyer or Seller can call out their bids or asks at anytime during each transaction period.  Transactions can be made in two ways: first, Buyers can accept a Sellers asking price; and second, Sellers can accept a Buyers bid price.  Each Buyer and Seller can make only one transaction in each trading period.  When an acceptance is made on your bid or ask price, the “pit boss” (your instructor in this experiment) will record the transaction and you drop out of the market until the next trading period.  The length of the trading period is determined by the pit boss.  The pit boss may stop the trading at the end of each period with a “soft close” which means that Buyers will be asked if they will accept the last offer and Sellers will be asked if they will accept the last bid.  When no acceptances are forthcoming the period will end.  The number of trading periods in this experiment will be determined by the pit boss.

Remember, as an individual market participant you are interested in maximizing your own economic position.  This means making the most profit that you can on each transaction.  It is always better to make a transaction than not to make a transaction (a little profit is better than no profit!).  The Buyer and Seller that performs the best throughout the experiment will be rewarded in an economic fashion!

Good Luck!
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Footnotes

�.	See Walker [1987] for a brief summary of early work in the field and a challenge to the profession to begin the incorporation of experiments in economics in our classroom pedagogy.


�.	See Wells [1991] for a useful introduction to U of A’s pioneering work in the use of experimental economics in the classroom.  Although not its intent per se, Wells’ paper also provides some insight into why it has taken so long for the use of this pedagogical tool to catch on.  Smith and Williams [1992] provide a more thorough overview of experimental markets and their use both in pedagogy and in research.


�.	Edited and published by Greg Delemeester, Dept. of Economics, Marietta College, Marietta, OH, and John Neral, Dept. of Economics, Frostberg State University, Forstberg, MD.


�.	An incomplete list of new textbooks either integrating experimental economics throughout the text, or including booklets or manuals about their use, includes: Economics (Houghton Mifflin) by John Taylor; Microeconomics: A Modern Approach (Harper Collins) by Andrew Schotter; Economics, (14e, McGraw-Hill) by Paul Samuelson; and Economics (2e, Irwin) by David Colander.


�.	In a research, rather than a classroom, environment it would be more appropriate to model the health care industry as a posted offer trading institution rather than as a DOA.  I chose the DOA for primarily three reasons: 1) these were introductory economics classes and students were already familiar with the DOA; 2) it converges quickly to a competitive equilibrium; and 3) it’s more fun.


�.	My experience, and that of other instructors, suggests that students are sufficiently motivated by the activity itself, but become particularly enthused when some type of monetary or edible incentive accompanies the auction experience.


�.	In the classes where I have used the health care modification students will have already participated in one DOA a few weeks earlier as the semester began.  They typically remember the experience very well and, although they happily do it again rather than listen to a lecture, tend to tire quickly, especially if they have a high buyer or seller number because they know they will get closed out of the market.


�.	For those wishing to push the analogy of health care insurance to its limit, they might consider indicating during the debriefing process that this stage of the DOA could loosely be thought of as the time when a deductible becomes satisfied and co-payments begin.


�.	I have also not found it necessary to review the trading instructions or procedures with the class.  They remember well enough and the limited time is better spent on the activity itself, or on debriefing after the experiment has been concluded. 


�.	Giving up should be interpreted as a buyer or seller accurately concluding that one’s reservation price is too low, or that one’s costs of production are too high, to continue making transactions under current market conditions.


�.	One issue in terms of modeling market place conditions and universal coverage is the recognition that universal coverage does not ensure all members of the market can participate.  Depending on the nature of their medical needs, their portion of the medical costs, even after insurance, may still be too high.  


�.	Double Oral Auctions use step functions which, depending on the height of the step, allow for a range of equilibrium prices for a given equilibrium quantity.  Negotiated prices will depend upon the bargaining strengths of buyers and sellers and indicate the division of gains from trade.  A single competitive equilibrium price is used here to simplify the presentation.


�.	On average the final price for the six enactments was almost 40%  higher, ranging from one case where only buyers were informed and they held the excess over marginal cost to 2%, to another case where both buyers and sellers were informed and the excess over marginal cost was 91%.  The cases in between included 8%, 36%, 44%, and 54%.  The 2% case was Fall of 94, with buyers only notification.  I discount it somewhat because there were unanticipated absences that day and too few students participated in the experiment to meet the universal coverage construct.


�.	See the appendix to chapter 5 on the demand for health care in Paul J. Feldstein’s Health Economics.


�.	Depending on students’ microeconomics background the instructor can point out the differences in awareness between income and substitution effects.


�.	Economics text books present the issue both ways.  See Sharp, Register, and Leftwich [1994, 255] for an example of an increase in demand; and Thomas, [1990, 162] for an example of a decrease in perceived marginal cost.


�. 	In all six of the experiments conducted the average transaction price has been greater than both the costs of production and the benefits received, i.e., P>MC>MB, for that level of production.
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Avg Price F93.1

Avg Price F94.1

Avg Price Su94

Avg Price S94

Avg Price F93.2

Avg Price F94.2

7.90909090909

6.564285714285715

9.05

7.9071428571428575

7.127659574

5.625

7.486486486

6.0

7.90909090909

7.433333333333334

9.47368421

6.428571428571429

7.90909090909

7.127777777777778
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13.19047619

17.454545454545453

13.51

24.346153846153847
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13.51
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35.0

13.51

20.846153846153847

13.51

19.4992857142857



Fall 93

Summer 94

Spring 94

Fall 94

-0.17003284072240038

-0.21082089547056138

-0.198555956626621

-0.12628255722178378

Fall 93

Fall 94
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-0.059194948697711205
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