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and the Proposal for University of Oregon Predictitarkets

Abstract:

This paper is broken into two sections. The first sagbresents the problems
with traditional cost-benefit analysis and then intrauand defends “the welfare
guestion” as an alternative public policy decision toole Welfare question uses a
winner-take-all prediction market that asks if a repreger@ entity of society will vote a
project welfare enhancing X years from now. The psdaterpreted as the probability
the project enhances welfare. We find that the wetfaestion provides a relatively low
transaction cost and accurate tool for public decisionilgakWe also determine how
prediction markets can be used as a control on tradlit@st-benefit analyses by
providing parameter estimates.

The second section discusses a practical case stuadg wiprediction market is
used to gather information about the expected day thé&sstetball game will be played
in a new arena. Additionally, a practical examplamidea introduced in section one is
discussed. Prediction markets are used to create parasémates to be used to act as
a control on and improve upon the conclusions of an@oic impact analysis. We use
our experience from the case study to offer recommerdator the future creation of
the Oregon Prediction Markets, a university-ran setediption markets similar to the

lowa Electronic Markets.
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This paper is broken into two distinct sections. The& 8ection introduces and
defends an alternative public policy decision tool to cosefiteanalysis. The second
section discusses a practical case study where a [adicarket is used to gather
information about the expected day the first baskegiaatie will be played in a new
proposed arena not yet under construction. Additioralpractical example of an idea
introduced in section one is discussed, where predioiankets are used to create
parameter estimates to be used to act as a control anovienupon the conclusions of an

economic impact analysis.

Cost-Benefit Analysis and Prediction Markets

Introduction to Section 1

Cost-benefit analysis (CBA) is a well-establishedhtegue for evaluating
government projects. All of a project’s costs and be&nafie converted into dollar
amounts, and if the dollar amount of benefits exceedddlte amount of costs, the
project should be undertaken. If the costs exceedethefits, then it should not be
undertaken. While long established and widely used, CBArsuffe@m many problems
that make its recommendations subject to scrutiny. $npdgper we explain how
prediction markets can help solve the pitfalls of CBA.

Prediction markets function much like current financiarkets or betting
markets. Assets are created with a final payout tiedgarticular event or parameter.
Market prices can then be interpreted as predictionsegribability of the event or the

expected value of the parameter.



Abramowicz has proposed combining prediction markets avistrospective
CBA in order to aid in information aggregation importamt€BA. Abramowicz
believes that if the identity of the future decisiorkeraconducting the CBA is unknown,
then his “predictive CBA” will estimate how an averatgeision maker would evaluate
the policy. This paper provides a critique of Abramoveaqaredictive CBA and offers
two alternative decision-making tools. First, CBA banforegone altogether by
utilizing a carefully designed prediction market to estinthgeeffects a project has on
welfare versus the status quo. For instance, when prgpisiuild a new town bridge,
a prediction market would be created that asks, “Will 1@sygam now a representative
entity deem this project welfare enhancing?” If thekaapredicts the project to be
welfare enhancing, the project should be undertaken. This apeaddresses the
problems associated with this proposed method including: nWiiohe representative
entity and whether or not a project is welfare maxingz We conclude it has the
potential be a low-cost and accurate alternative tativadl CBA and predictive CBA.

The second is to use prediction markets as a controBan @t times, skillful
analysts can manipulate CBA. A small change in teeadint rate used to discount
future cash flows can have a large impact on thetresthe analysis. Prediction
markets can offer a way to control this manipulation $yneating the accuracy of key

factors in a given CBA.

Literature Review

The literature review starts with an analysis ofdtae of CBA and the problems
with its implementation. Then, prediction markets imtroduced and discussed. Finally,

a theory combining prediction markets with CBA is introdlic&his review serves both



as a context in which to view our proposals and asdedur the creation of the Oregon

Prediction Markets.

Cost-Benefit Analysis
Adler and Posner summarize the current state of CBIWwith the statement,

“The reputation of cost-benefit analysis among Amermeademics has never been as
poor as it is today, while its popularity among agencigbarUnited States government
has never been greatér.Indeed, much of the current academic literature surragndi
CBA has been negative.

Conversely, during the 1980s, the Reagan Administration eelcdary major
governmental project must be subjected to a cost-bemefiysis before implementation.
The Clinton administration reaffirmed this during the 86d it continues today. The

Office of Management and Budgets (OMB) oversees govermingBiA 2

Defenses of CBA as a Moral Decision Criterion

Pareto Defense
The Pareto Defense says CBA sufficiently approximdtedareto principle. The

Pareto principle declares any project should be acceptedakes at least one person
better off without making anyone else worse off. kotty, the Pareto principle is
difficult to argue with; however, in practice many be#eCBA does not approximate the
Pareto principle. The reasons behind this include thendimng marginal value of
money, incommensurability, etc. These problems with @BAoutlined below.

However, the main problem with CBA approximating the Rapeinciple is that the

! Adler, Posner, “Rethinking Cost-Benefit Analysis”
2 Office of Management and Budget, Circular No. A-94, “Guitisdiand Discount Rates
for Benefit-Cost Analysis of Federal Programs.”



Pareto principle is too restrictive. Very few projeate proposed that make some people
better off without making anyone else worse off. EW¢ne flaws of CBA were fixed
such that it perfectly approximated the Pareto principleyymeaelfare enhancing projects

would not be undertaken.

Kaldor-Hicks Defense
The Kaldor-Hicks standard is a variation of the Papeiaciple. The Kaldor-

Hicks standard states that if a project makes some pswoffieiently better off such that
they could compensate those who are worse off due todjeepwithout having to do

so, then the project should be undertaken. Some meaht if this standard was applied
and the government actually stepped in and redistributed tathese who were worse
off, then the project could be Pareto efficient as.wilbwever, the costs associated just
with determining the winners and losers from the pragack then distributing them
would often be too great to warrant the redistribufiohherefore, the problems
associated with CBA acting as an approximation of thetBatefense apply equally to

the Kaldor-Hicks defense.

Problems with CBA
Why is there a discrepancy between current politicaltm@and the academic

literature? The answer stems partly from the faatt @BA became required at the
governmental level. During the twentieth century, tee df the progressivists in
government brought about a belief that government desisiould be based on objective

and tangible scientific principlé's Because of this, CBA at times (for a brief period in

3 Adler, Posner, “Rethinking Cost-Benefit Analysis”
* Richard H. NelsoriThe Economics Profession and the Making of Public Policy, 25 J.
ECON. LIT. 49, 52-54 (1987).



the 60s and again in the 80s) has been popular among admmstrHowever, Adler
and Posner suggest that perhaps the simple reason behinsl ¢§8Kc popularity is

CBA tends to lead to less regulation. Therefore, agnators trying to regulate more
are less supportive of CBA and those that are tryirgdalate less are more supportive
of it.> However, as CBA became a prominent fixture in adstrative policy-making,

the academic world questioned its validity. After aBACis used by governmental
policy makers who should ensure society’s welfare isimized, and CBA is a tool that
is supposed to help do this. If it could be proven that GRASts were not worth its own
benefits, then it should not be used. The followingiee®utlines what some of these
costs are. In future sections, we discuss ways opopsal welfare question fixes these

problems of CBA.

Diminishing Marginal Value of Money
One of the primary problems of using money in a decisiooguhare that is

supposed to maximize social welfare is that the moresgnone has, the less an
additional dollar is worth. This leads to distributiorsslues with CBA. For instance, a
project that benefits only a handful of rich peopléhatexpense of many poor people can
be accepted. This is related to the willingness to pesusewillingness to accept
dilemma. All else equal, due to the diminishing margiadli® of money a rich person
can pay more for the benefits from a project thao@ person can pay to avoid the

costs.

> Adler, Posner, “Rethinking Cost-Benefit Analysis”



Incommensurability
Some argue certain things are incapable of having a mgnetiale associated

with them. A typical example of this is human lif€he argument is that by assigning
monetary values to things that cannot be monetizee tinrsys are cheapened. For
instance, there was outrage in 1968 when it was reveaeé&dhd had used a cost-
benefit analysis valuing a human life lost due to a gafeifunction of its Pinto line of
cars at only $200,000. This low value of human life led Fottie decision to keep
producing the cars without safety modifications. Othediss have value human lives at

over $3 million but some believe that human lives catmib be monetized.

Willingness to Pay Does Not Always Equal Willingnes s to Accept
A large problem arises when the amount someone wouldlligwo pay to keep

the status quo does not equal that person’s amount hedsitet lve willing to accept to
change the status quo. This problem arises often witsfitethat do not have readily
active markets, and therefore CBA is often at theffont of environmental studies. For
instance, one study asked people their willingness-to-pagdore a tree would not be
bulldozed and their willingness-to-accept to have the Ittdldozed. The two values
were vastly different and the magnitude of the diffeemsndepended on whether the tree
was to be bulldozed because it was diseased or whiethees to make room for a wider
street. This suggests that the WTP vs. WTA differedoesot conform to traditional

economic theory which says the two should be efjual.

® Disparate WTA-WTP disparities: the influence of hurmarsus natural causes.
Michael E. Walker, Osvaldo F. Morera, Joanne Vining, BGaland
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Distorted Preferences
It is often argued that cost-benefit analysis can sded by people’s

preferences. For instance, should a drug addict be aloavake illegal drugs? This
may be welfare maximizing for the addict in the shontatdsut few would say that the

drug addict would actually be better off.

Time and Discounting
The time-value of money is well established in finam@®ty. This is

demonstrated with the simple example: a dollar todayishaless than a dollar one year
from now. Because of this, dollars expected in the éutwe discounted by a certain rate
to put them in present value. Usually in finance, thisodistrate is readily apparent.
However, this is not so for CBA. This is because difscult to compare costs and
benefits today with costs and benefits in the futunesome cases, small changes in the
discount rate used can change the outcome of the Cfermining this discount rate is
difficult with traditional CBA and has led the Officd Management and Budgets to issue

guidelines on the issue.

Should CBA Be Used At All?
Despite CBA’s shortcomings, Adler and Posner propaseG@BA should still be

used because of its relative accuracy and its transpar@uaticy makers should be wary
of some of the downfalls of CBA, but overall the priaee offers sufficient benefits for

continued usé.

Prediction Markets
The following information only presents background to undecstvhat a

prediction market is, what types of prediction marldtsady exist, and some problems

" Adler, Posner, “Rethinking Cost-Benefit Analysis”
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with prediction markets. Later, we present Abramaisipredictive cost-benefit analysis
as the first combination of prediction markets and CB¥e then critique Abramowicz’s
view and offer our own suggestions for combining predictiankets and CBA for

government decision-making.

What is a Prediction Market?
A prediction market is a speculative market createdntaking predictions by

aggregating information. Prediction markets’ theorefmahdations lie with the
efficient market hypothesis. This says a sufficienhbar of marginal traders with
rational expectations who maximize utility through mazing profits will set prices
such that no arbitrage can occur. Indeed, prediction maketesigned so that
marginal traders of information react in a way thatchrrent price reflects all relevant
information--sufficient to create a no arbitrage dtad for the prediction market’s
price.
History of Prediction Markets

Prediction markets have a history characterized by slepticism and

acceptance. Charles Mackay’s 1841 book, ExtraordingsulBoDelusions and the

Madness of Crowdgold how group information aggregation with markets letthads to

speculative bubbles with incorrect prices. Howeverugeof markets has not waned
and prediction markets have enjoyed increasing popularientigc This is evidenced by

James Surowiecki’'s 2003 book, The Wisdom of Crqutdsiame chosen as an ironic

allusion to Mackay’s book. Surowiecki’'s book highlightsne of the benefits of

information aggregation with prediction markets.

12



lowa Electronic Markets
Developed in 1988 at the University of lowa, the lowa t@uc Market is the

most well known and most well studied prediction markgte market allows betting on
a wide range of issues with its most popular bets beimgpbiics and economic

indicators. The market uses real money, but placep archets at $500.

Policy Analysis Market (PAM)
The most infamous of prediction markets, this marketdeagloped in 2003 by

the United States Defense Advanced Research Projects AGeABPA) with the intent
to provide better foreign intelligence. Participantaulddry to bet on securities where
the payoffs hinged on such events as political assassisatioanges in power, and
more. The prediction market met with immediate palltdisapproval, with some
politicians declaring the markets were a “betting parfoatocities and terrorism.” The

plan was canceled within a day by the Pentagon.

Three Main Types of Prediction Markets
The three main types of prediction markets are 1) witades-all, 2) index, and 3)

spread markets.The winner-take-all market asks a question such as| thil
Democrats win the popular vote in 2008?” The contract palysif the Democrats win
the popular vote. In this case, the price is interprasethe probability the event occurs.
For index markets, the contract would pay a certain amou each incremental gain of
the underlying asset. For example, an index contractl gyl $1 for every percentage
point of popular vote share won by the Democrats in 2008hignnstance, the price of

the market would be interpreted as the expected value wbtheshare. Finally, a spread

8 Wolfers, Justin and Eric Zitzewitz (2004a), “Predictidarkets,” Journal of Economic
Perspectives, 18(2).
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contract has participants bet on the cutoff determiningheinen event will occur. This
is similar to a point spread in sports betting. Whenight®mbined with an even-money
bet where losers get nothing and winners double their earnivggprice can be

interpreted as the market’s expectations of the mexlisgome.

Thick vs. Thin
With thin markets, there is low activity, volume and idjty. This makes it

harder to match buyers and sellers. Small changasioly or demand could
substantially affect the price in thin markets. Howeifea sufficient number of marginal
traders exist, then thin markets are not a problem. I19dl equal the thinner a market is
the more likely it is to suffer from price manipulation.

Low interest issues are more likely to result in thinkeatrading. However, a
low interest betting market on the Australian distiesel races yielded remarkably
accurate resultS.In fact, in 43 out of 47 cases, the prediction marketectly predicted
the election. Thick or thin, the prices of the masteiuld reflect the mean belief with a

sufficient number of marginal trade¥s.

Prediction Markets vs. Deliberation and Expert Opin  ions
Several methods are used for making public decisions. &leshade by using

“expert” opinions and through deliberations. Opinion paits used to collect the
public’s input. Experts are not able to gather all relewrdatmation and produce the
best decisions relative to the aggregation potential afigiree markets. Expert opinion

and the use of deliberation have several pitfalls. pitialls include amplification of

¥ Wolfers, Justin and Andrew Leigh. 2002. “Three ToolsHorecasting Federal
Elections: Lessons from 2001.” Australian Journal of RalitScience. 37:2, pp. 223-40.
19 Gjerstad, 2005. “Risk Aversion, Beliefs, and Predichtarket Equilibrium.”
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cognitive error, hidden profiles and common knowledge, in&ion and reputation
cascades, and polarizatith.

Deliberators tend to converge on a truth if the toadls initially supported
amongst them. Groupthink is prevalent in deliberatieadihg to homogeny and
suppression of ided$. When groupthink develops, selective information is gathand
few alternatives are considered. The reduction irmmae of opinions held and the
confidence within the group lead to suboptimal decisions.

Some corporations have pitted their experts againdicpiree markets. Hewlett-
Packard’s internal prediction markets beat officiabéasts six times out of eight at
predicting printer sale§. Moreover, the prediction market at Siemens accurately
predicted that a deadline was not going to be met wiaitktisnal methods showed
otherwise'*

The lowa Electronic Markets has produced extremely acepradictions as well
as outperformed national polls. lowa’s market beabnat opinion polls 451 out of 596
times in predicting presidential election restfts® Opinion polls tend to state more of

what people want and not what they think will happen.

" Sunstein 2004. “Deliberation and Information Markets.”

12 rving L Janis, “Groupthink”2d ed. (Boston: Houhgton Mifflin, 1982) 7-9

13 Chen and Plott, 2002. “Information Aggregation Mechanisbasicept, Design and
Implementation for a Sales Forecasting Problem.”

4 Ortner 1998. “Forecasting Markets — An Industrial Applaati

1> Berg, Joyce, Robert Forsythe, Forrest Nelson anarifisdRietz2001. “Results from a
Dozen Years of Election Futures Markets Researchslamdbook of Experimental
Economic Results. Charles Plott and Vernon Smith, eds. Amsterdam: Esevi
forthcoming.

16 Berg, Forsythe, and Reitz, “lowa Electronic Marké997, 2001.
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Real vs. Play Money
An important factor to consider is the use of reajpesy money. Currently, using

real money has legality problems, and is classified akblyag. The government could
change laws to allow for use of real money for publiegygdurposes; currently there is a
push to allow information markets used for education purpgsses as the lowa
Electronic Markets) to use real money. As stated,dha [Electronic Markets is already
granted an exemption from regulation since it limitsrtteximum investment per
participant to $500.

Is real money needed to produce accurate information aggnegatihe
Hollywood Stock Exchange (HSE) is a popular play monegliptien market taking bets
on movie and actor related securities. The HSE hasatety predicted US box office
movie ticket sales and is as successful as expertskitgpiOscar nomine€s.

Some have proposed that play money may outperform re@yimecause it can
only be accumulated through proven predictions. Play mooeld also be effective if it
is tied to reputation. The results of a market coulguidicized to accomplish this.
Reputation could be a powerful mechanism that could ensangimal trading occurs.

A study comparing prices from real money and play momekanges found that
both yielded similarly accurate predictions for the 2008 B€ason. Both outperformed
almost all of the 3,000 participants in an online corifegEixchange markets have an
easier time attracting people with play money whey tertain to high interest events
such as sports. Additionally, an advantage of playeay@ver real money comes with

the amount of risk the market maker is subject to. inesoases, the market maker may

1 Pennock, Lawrence, Giles and Nielsen, 2001. “The Res¢Pof Artificial Markets.”
18 Servan-Schreiber, Wolfers, Pennock and Galebach, 200ddi¢Bon Markets: Does
Money Matter?”
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have to make substantial payments to participants exgeezteipts. This situation is
further discussed later in the section on setting up tr&eh

There are various ways real money can be incorpordtteduld be subsidized by
the government, taxes could be reduced, giving people moreynomparticipate with, or
a pure money exchange between participants could be usert the losers compensate
the winners and the result is a zero-sum game. Plagynmould be converted into real
money by having the government pay participants for accpratkctions. If the
government does not wish to get involved in providing caplialh the simplest way to
ensure everyone would have an equal standing in the msutelimit the investment.
Perhaps it can set a maximum of $500 per calendar yearmgengeot account). This
would allow an “ownership” feeling. Play money could alsaised with people wishing
to shape public policy with interest in welfare, commuratyd public policy being the

driving force for accumulation of play money.

Problems Related to Prediction Markets

Long-Shot Bias
The long shot bias refers to undervaluing near certaimhgovervaluing of

unlikely events. This phenomenon is well documentedanynsituations from horse
racing to derivatives options. The most famous stubly iBhaler and Ziemba on
favorite-longshot bias in horseracitityFor decision-making, this bias would not be a
significant problem. For instance, logically it makesdifference if the expected

benefits of a project are zero or near zero if tretscare prohibitively high.

' Thaler, Richard H., and William T. Ziemba (1988), “Anoiesi Parimutuel Betting
Markets: Racetracks and Lotteriedgurnal of Economic Perspectives, Vol. 2, No. 2.
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First Bidder Avantage
The first person buying shares has a clear advantagfsfkiecnhas knowledge that

the initial offering price is incorrect. This initial pivase allows buyers to make an easy
profit if the security is offered at 50 percent probahilifyhe solution to this is to auction

off the right to be the first bidder.

Manipulation
Absence of manipulation is paramount for ensuring predichiarkets provide

accurate information. Interested parties may have desirecentives to manipulate
markets by shifting prices to support policies they shoatcand vice versa. The danger
of manipulation is less with prediction markets withACBWith CBA, manipulation
comes from parties involved with creating the CBA. Heeveprediction markets are
more transparent. As mentioned earlier, marginal tsagtleuld spot such a discrepancy
between price and information and correct any attempiatoipulate prices.

Strumpf randomly placed $500 trades on the lowa Electronikéds to observe
the effect of his manipulation, finding that prices werertly corrected® Camerer’s
attempts to manipulate horse racing payouts when he éisobhis attempts to
manipulate markets had little effeétt.

Objectivity & Clarity

Markets need to be objectively measurable and clearlpiega. Results require

minimization of disputability along with a consensus.e Tiore objective the measures,

the less problematic it is to determine winners. Glasilso important. Several

20 Strumpf, Koleman (2004), "Manipulating the lowa PolitiSébck Market" mimeo,
University of North Carolina.

2L Camerer 1998. “Can Asset Markets Be Manipulated? A Eigetriment With
Racetrack Betting.”
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prediction markets had to be “ruled” on the exact meawirige contracts, leading to
dissatisfaction among participants. For instance, Braahés.com created a prediction
market that asked whether Yasser Arafat would leavestiaeby 2005. In 2004, he
became ill. There was confusion as to whether Ataéving the country to seek

medical attention in France constituted him leaving S?iale?*

Futarchy
Robin Hanson suggested a government run by prediction rearkéts type of

government was coined “futarch§’” In this type of government, a measurement known
as GDP+ would be used to predict success of the secilitity. GDP+ would be a
customizable measure encompassing indicators such as G gnd unemployment.
Hence, if people believe that GDP+ would rise abovetaiocdevel provided, the policy
would automatically be implemented.

Futarchy suffers from the correlation vs. causatidenaina. Different policies
with identical measurements of success would all be aittoaly deemed successful if
the indicators rise. That would make it impossible tovkmvhether a policy was the

cause of the success.

Market Mechanisms
In most prediction markets, a continuous double auctioreid tssmatch buyers

and seller$? Buyers submit bids and sellers submit asking prices sinagtzsly. A

trade occurs when the two sides reach a mutually agrq@atde However, some new

22\Wolfers, Zitzewitz. “Five Open Questions About Prédit Markets.”

23 Hanson, Robin (2003), “Shall We Vote on Values, Butd@eBeliefs?’mimeo,
George Mason University.

24 \Wolfers, Justin and Eric Zitzewitz (2004a), “Predictidarkets,” Journal of Economic
Perspectives, 18(2).
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markets operate like the pari-mutuel systems commonrgehace betting. In a pari-
mutuel system, all betting money goes into a commonhabtg divided among the
winners. Additionally, market makers themselves camsédo facilitate buying and
selling. Finally, algorithms can be created that allbevrharket to update automatically
by facilitating trades itself. There are two commauded algorithms: the first is the
Market Scoring Rules developed by Robin Hanson. Thesealldesfor simultaneous
predictions over many combinations of outcomes. Tragféstively bet that the sum of
their errors over all predictions will be low&r.The second is the David Pennock’s
Dynamic Pari-Mutuel Market. These algorithms offer iiténiquidity to trader$® This
makes them ideally suited for small or thin market bez&agles can occur instantly.

There is market risk for information markets that featié buying and selling
themselves. Take for example an index market baseduokaeimocratic vote share in an
election. The contract may be set up to pay $1 forygwercentage point won by the
democrats. If the price the contract is trading f@ctly equals the percentage vote share
the Democratic Party receives, then the number chdoihvested to purchase securities
exactly equals the amount paid out. However, supposeiteeiptrading at 25 cents but
the democrats win 50 percent of the popular vote. Irctdse, the market must pay out
twice as much as it received on those purchasing cositract

The market may choose to take a slight margin on $radehat its expected value
of any given market is positive and use the surplus over o fund its existence. Such

a strategy could be structured so that over time theceegbsurplus of the market is zero.

25 Hanson, 2003. “Combinatorial Information Market Design.”
26 Christiansen, Jed. Structuring Your Market. http://bl@yaury-
rac.com/2007/03/11/structuring-your-market/
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This means the market would be expected to earn monayyagiven security, but in
aggregate the risk associated with high payoffs as desafimee would push market
profits to zero. Additionally, outside sources may guasiie contract, such as the
government or a private party. As stated, this problemexikts for real money
information markets.

No matter what type of market is set up, it is impdrthat it is clear how payouts
will be determined when the market is cleared. The IBigatronic Market’s contracts
feature multi-page prospectuses outlining how the markt¢sender a number of

contingencies. Oifiradesports.comthis is often limited to a single sentence.

Abramowicz’s Predictive CBA
Abramowicz presented an improvement on how predictiarkets could be used

for public policy?’ He suggested combining prediction markets with cost-lenefi
analysis. An information market would be created thatlipts the outcome of a future
cost-benefit analysis. At a set time before thesi@gito implement the project is
conducted, the final prediction is determined from the ntarkethe future, a cost-
benefit analysis is conducted whether or not the prejastimplemented. This
determines the final liquidation amount of the secw.iti€his essentially means that the
CBA is being delayed when information that is more adeutthe future CBA uses
actual historical measures whereas traditional CBA fzsesast estimates) can be used
and the prediction market serves as the decision helges. means the accuracy of the
prediction markets is important and there is a tradéetiiveen performing the CBA at

the time the project is being proposed and later. Btamce, one reason traditional CBA

27 Abramowicz, Michael (2004), “Information Markets, Adnsittative Decisionmaking,
and Predictive Cost-Benefit Analysid/Jhiversity of Chicago Law Review, 71(3).
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has been accepted is its transparency. Thereforebjbetivity of the prediction market
must be sufficiently high that the results can bstad. Abramowicz also proposes that
standard enhancements needed to extract a better jreehdth the most fairness for
each of the participants be applied. For instanesfist bid should be auctioned off to

prevent first bidder advantages.

Problems with Abramowicz’s Predictive CBA
The primary problems with Abramowicz’s predictive CBw#®&ra from the fact that

it still relies on a traditional CBA to be conductedame point. Predictive CBA is
proposed in a way where the traditional problems witlhA@B outlined above are still
applicable. For instance, just because the informatiarket correctly predicts a project
will produce a cost-benefit analysis in the future, ldiging benefits that outweigh its
costs does not mean that the project was welfare emganindeed, the problems of

distorted preferences, the diminishing marginal valueariey, etc. still are applicable.

Our Proposal: The Welfare Question

Our Proposed Alternative to Abramowicz’s Predictive CBA
We propose an alternative to Abramowicz’s predictiveACBnstead of asking

participants to bid on the likelihood that a future CBAl@éem the project a good one,
we propose that the question should be asked as folfédd: a representative entity X
years from today judge that the project was welfare enhg?’ This means we are
advocating a winner-take-all market where payoffs are m@ted by an entity that
represents society’'s welfare. If the entity deemgptbgct successful (welfare
enhancing), the contract would pay the amount specifiedgloontract formation. If

the entity deems the project unsuccessful then theambitays nothing. Thus, the price
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would be the probability that the project will be welfarédhancing. This question
improves on Abramowicz’s predictive CBA in the follog ways. First, it eliminates
the problems with CBA. If the representative enti/aa agent for the general public,
acts in a way to maximize social welfare and would thopgnly judge the project, then
essentially the information market is trying to preditether the project will be welfare
enhancing or not. For instance, suppose a project in a goityns being proposed that
hurts thousands of poor people and homeless but that kemégindful of wealthy
people. Traditional CBA could show the project to haveelits outweighing costs
because rich people would be willing to pay a sufficienb@nt to compensate the losers.
However, it is debatable as to whether the project avactually be welfare enhancing.
Abramowicz’s predictive CBA would likely produce the samsuit as traditional CBA
because participants would be betting on how likely a é&u@BA is to say the project’s
benefits outweighed its costs. If these participargssufficiently taking into account the
flaws with CBA, then they will produce the same resslia traditional CBA. Our
proposal forces marginal traders to take into account a&hapresentative entity whose
job it is to maximize social welfare will think of thegpect. This means if the
representative entity takes into account all the proslef traditional CBA when making

its decisions, then market betters do as well.

Who Should be the Representative Entity?
Several considerations must be taken into account witipr@posed alternative.

First, who should be the person(s) representing sosibgst interests? That person(s)
could be elected or appointed. We believe that direetaeflum voting should not be

used to clear a market, as perverse incentives coulll. r&aters would find themselves
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with a profit maximizing incentive to vote for whether gr@ject would be welfare
enhancing or not based on whether they own the securitytonn this scenario, the
price may not reflect the general population’s truegeli

Then representative entity should be elected becaagmthbetween what
maximizes society’s welfare and the ability to recognibatwnaximizes society’s
welfare could increase when moving from an elected offfician appointee of an
elected official. In this case, the representativéyebecomes the same as the median
voter identity. We choose not to use this term becagsméaian voter identity may not
necessarily be representative of society’s aggregaterpnetes.

The representative entity implicitly assumes thaiodistl preferences among
society members are not sufficiently large to creti@sons where the elected official
believes he/she is maximizing society’s welfare buibis If the elected official does not
close the market according to what society demandsytbesmould expect the next
election to correct for this by removing the incumbeoitrfroffice. Additionally, the
threat of public ridicule could serve as a way to keeplbeted official(s) acting in
society’s best interest. Once again, for this argunves assume that society knows
what is best itself, in that distorted preferencesraignificant. Alternatively, the
market clearer could be an objective observer(s) gitalthe Supreme Court of the
United States. Instead of being subject to periodic efestitie group would serve
lifelong terms. In addition, there is the issue of thieit should be one individual or a
group serving as the market clearer. Further reseaddtéomine the optimal make-up

of the representative entity is necessary.
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Reduced Transaction Costs
One of the primary benefits of the welfare questiatsiability to reduce the

transaction costs of decision-making relative to tial CBA and predictive CBA. A
large amount of work must be done to complete a carsefit analysis. However, with
one representative entity using intuitive balancing toenggcisions the costs associated
with analyzing a cost-benefit analysis are reduced. ddew CBA is relatively more
transparent because it is impossible to see examiWthe representative entity arrived at
his/her conclusion. However, we believe the incestteeremain in office and avoid

public ridicule are sufficiently strong to minimize agption by the representative entity.

Requires Intuitive Balancing
The social welfare question must be answered whethetdhe project was

adopted. For instance, if a project’s effect on weliaas evaluated ten years from the
date of issue, but was not implemented, then the makatec would have to use
intuitive balancing to estimate the projects effectsibhadtually been implemented. The
disadvantage to this is the lack of transparency whetsders cannot see exactly how
the representative entity makes his/her decision asiéther the project was welfare
enhancing or not. However, research has shown thdtivatbalancing is an effective
decision-making tool.

To see this, we first define exactly what intuitivedoaing entails. In traditional
psychological theory, intuitive balancing involves notyathie use of intuition, but
emotion as well. Those that support the use of intuaimhemotion as valid decision

tools are typically called institutionists and those thgor rules-based decision tools are
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called reasonist€. The contrast between intuitive balancing and a riodesed decision
procedure has been studied in a wide range of psycholegictdxts. Cowan, Etzioni,
Mellers et al., and De Souza each argued that emotioesgastial for reasoned
argument?3%3132 This distinction is often seen in the study of lavhere there is
constant debate between the merits of an intuitesed sense of justice (natural law) and
a reason-based sense of justice (positive YAvjume posits the “naturalistic fallacy”
where moral sentiments cannot be readily reduced ta’adthis parallels our argument
against traditional CBA, which tries to reduce all costlzenefits of a project to facts,
even when some of those costs and benefits are semainents.

New advances in technology have contributed to the atad®ling of intuitive
balancing. @rrent work applying neuroscience to normative thinking hasa
rejected the rules-based conception of normative judgniRather, models emphasizing

the role of emotion and intuition in moral judgmentddeen developet;*¢-3738:39

28 Goodenough, Prehn. 2004. “A Neuroscientific Approach toridtive Judgment In
Law and Justice.”

29 Cowan 1965. “Non-rationality in Decision Theory.”

30 Etzioni, 1988. “Normative-Effective Factors: Toward a N@ecision-Making Model.”
31 Mellers, et al. 1998. “Judgment and Decision Making.”

%2 De Souza 1987. “The Rationality of Emotion.”

33 Austin 1832. “The Province of Jurisprudence Determined.”; Holt8&4.. “The
Common Law.”; Kelsen 1934. “Introduction to the Problemkegal Theory.”; Hart
1961. “The Concept of Law.”; Weinreb 1987. “Natural Law andideis; Gruter 1992.
“An Ethological Perspective on Law and Biology.”;@ksee Goodenoudt997.
“Retheorizing Privacy and Publicity.”).

% Hume, 1739. “A Treatise of Human Nature.”

% Damasio, 1996. “The Somatic Marker Hypothesis and thsil®eg-unctions of the
Prefrontal Cortex.”

% pizarro, 2000. “Nothing More Than Feelings? The Role obfitms in Moral
Judgment.”

3" Haidt, 2001, 2003. “The Emotional Dog and Its Rationalt PaSocial Intuitionist
Approach to Moral Judgment.”, “The Moral Emotions.”
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It is our belief that in the complicated world of pulpiglicy decision-making,
intuitive balancing is more appropriate than a compjetgionalized approach. It is the
nature of intuitive balancing that we allows it to tire problems associated with

traditional CBA and predictive CBA.

How Does the Welfare Question Fix CBA?
As stated earlier, CBA suffers from problems due to thenashing marginal

value of money, incommensurability of some objects, Eloe of the primary advantages
of the welfare question is the use of intuitive balagdy the representative entity. This
allows the representative entity to take into accowseleffects of traditional CBA that
would lead to sub-optimal decisions. Take for instanogpathetical project that would
bulldoze a public park with rare trees and several hundreghloovne houses to make
room for one a dam that would supply power to a handfalarfsions. Several problems
arise with evaluating this project if only a traditional £B used. The rich people
benefiting from the project are likely sufficiently kestoff in dollar terms such that they
could compensate the losers and still be better afditonally, there is the problem of
assigning dollar values to the rare trees based on thein wopeople who did not
directly view the park, but took pleasure in knowing thesteasted. With the welfare
guestion, these problems can be intuitively balancetidyapresentative entity to arrive

at the optimal result.

3 Nichols, 2002. “Norms With Feelings: Towards a PsycholgAccount of Moral
Judgment.”

39 Casebeer & Churchland, 2003. “The Neuromechanisms of Mogalim: A
Multiple-Aspect Approach to Moral Judgment and Decisioakivig.”

27



Comparisons Between Projects
Ideally, the way to compare projects would be to choaseptimal number of

projects that maximizes welfare gains relative to casgifest to any relevant constraints.
Unfortunately, the welfare question we propose doesnoeide a measure of welfare
itself. For instance, it cannot be said that undergoiceyt@in project will improve net
utility by 30 utils, in the style of Jeremy Bentham. Hwer, it is our feeling that since
the welfare question provides a transparent and suffigiaccurate way of determining
if a change from the status quo improves or decreadém@ye¢hen the intuitive
balancing done by policy makers should be enough to clapplpximate the optimal
bundle of projects defined above. Other methods caiséx in conjunction with the
welfare question to aid in decision-making. For instaifi¢te/o projects are deemed
likely to be welfare enhancing by a welfare question ptiedienarket and only one
project may be chosen, then traditional CBA could behwlicy-maker decide which
project may have the higher benefits relative toost s

Other practical methods could include choosing the prépattimproves welfare
to the most amount of people. Additionally, a rankingesyscould be built into the
social welfare question where betters quickly indicata snale of 1-10 how important a

project being implemented or not is.

Prediction Markets as an Investment Vehicle
Prediction markets are used to gather information, amdingd traders are an

important part of the process. We have repeatediyressa sufficient number of
marginal traders are present in thick prediction marketietlare the price of the security
accurately reflects all available information. Howevhese marginal traders must have

a reason to trade. Typically, the profit motive is timderlying reason for this. Think of
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prediction markets for these marginal traders as an mmesstvehicle. An investor has
to determine whether to invest his/her money in a priedicharket or some other
investment vehicle such as a mutual fund. Even if thgimertrader could assuredly
make money, would the return be enough to justify the iwppity cost of time spent not
investing elsewhere? Because of this, the farther wifftire future the prediction market
is settled the more marginal traders will believerttime and money is better spent
elsewhere and information aggregation will suffer assallt. However, there appears to
be two other reasons traders enter markets. As previdisslyssed, the Hollywood
Stock Exchange uses play money but still beats expgptedicting movie ticket sales.
It seems there is an enjoyment motive that causesmaatrpders to trade. Additionally,
we propose that if the results of betting are published @ast accessible then a prestige
motive may also exist. However, it is unclear asaw the enjoyment and prestige
motive could be affected by having a market settled fartimduture. Perhaps
incentives to market participants could be offered, sugagimg the risk-free rate of
interest on the dollar amount invested. Additionaltypatimal timeframe for a given
market may exist. Further research into this possibiiineeded. Finally, we believe
there is a public welfare motive for trading. This moi&similar to the motive some
exhibit when voting, where the act is seen as one’stdutgciety.
Accounting for Preference Changes

Our proposal so far does not account for societal preferehanges. If people’s
preferences change, then a project considered weliaeneing on one date may not be
welfare enhancing on another. Take for instance thaidado invest public funds

toward the development of a specific type of altereaginergy source in a state where it
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is welfare maximizing to do so. The security would ask,|I'ifvesting public funds be
considered welfare enhancing by the representative engtydars from now?” Then in
five years, the market is settled and it is declaregtbject was indeed welfare
enhancing. However, six years from the date of thé&ehareation it is determined the
alternative energy source causes cancer. Let us asthatmobody could have suspected
this. This unforeseen information would have resulteddiifarent decision as to
whether to invest funds had it been known. To combatm@ipropose that multiple

settlement dates be used.

Multiple Settlement Dates
In traditional finance theory, the dividend growth modehbined with the

efficient market hypothesis declares the sole reagomolding a security is to earn
dividends. While there are problems with this, it is galyeaccepted to be true when
the timeframe in question is extended to the limit.ndged above, prediction markets
must be compared to other investment vehicles due to thetoppprcost of investing if
the profit motive is the primary driver of investmenhéeior. In this case, a single
prediction market that pays off at a specified timeéhafuture would be akin to a stock
paying one single dividend in the future. All else equal,dviglend payment will be
further discounted the farther into the future the maskseéitled. The willingness to
invest money in a prediction market diminishes as thiesetnt date is farther off. We
have devised a potential remedy for this. We recommenma timarket maker could
simply create several different prediction markethwie same basic question but
different settlement dates are offered. For instaacpiestion could be proposed as to

whether a sales tax will be welfare enhancing coulseliled 1, 2, 3, 5, 7 and 10 years
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from the date of issue. This method has two distinct ddgan. First, the shorter-term
settlement dates lower the opportunity cost of invgstiprediction markets rather than
other investment vehicles. This could lead to thicker ntarded better information
aggregation. Second, if the market-clearers are elémtéerms wholly encompassed by
the earliest and latest settled prediction marketsttiepotential for bias is minimized or
at least made transparent. Take for example the sale®tax discussed above. If the
current elected market-clearer is more likely to votlavor of the tax being welfare
enhancing but people’s tax preferences reverse during currekgtroiearer’s term then
the longer term securities should reflect the faat tloters would likely elect someone
who shares these new preferences.

This method also allows a way to observe how soeielghts welfare received
at different times. If short-term welfare securitids project are trading at a high
premium relative to long-term welfare securitiesedde equal this would indicate

society’s willingness to discount future welfare.

Transparency of the Accounting Stance
Additionally, there is the possibility of market maksais, where the market

maker sets up the question in such a way as to maximizarevédr a given location or
entity, but not society in general. There are cedases where asking if a project
maximizes welfare in only a certain location is reamnded, since it can increase
interest in the market and thus possibly entice morginsrtraders to trade, improving
the market’s accuracy. For instance, if a market asiether repaving a local city road
is welfare maximizing to society, the interest levgjenerates among marginal traders

(who are likely to be local in this case) may not bédagge as if the market asks if the
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project would be welfare enhancing to the city. Thereforthese cases, maximizing
welfare to the city serves as a good representatioragimizing welfare to society.
However, take the case where a market asks if weifatgd be maximized in a city if all
the inmates in a city jail were shipped to another neeaitlpy Such a project may free up
jail space in one city but the other city’s jail maywé&ao run at above capacity. Society’s
welfare may be decreased as a result, but the ldgaihgplementing the prediction
market biases the question. Thus, it is our recommemddizd who creates the market
be published and readily available to market participafiés would create an incentive
for market creators to ask proper questions, to avoichtkattof ridicule one would

suffer by asking a biased question.

The Comparison Question

Comparing Projects with the Social Welfare Question
The social welfare question determines how likely a ptageto be welfare

enhancing, but this does not indicate whether that project ikanemaximizing given
budget constraints. For this to be an issue, competingcpsonust exist. If only one
project is possible and it is deemed to be welfare enmgitien it should be undertaken.
There are several ways to determine if the resuliseo$ocial welfare question should
lead to a project being accepted over other competing gojéast, intuitive balancing
may be used by decision-makers. Decision-makers mapledo use only “gut-feel” to
determine if one project will generate more welfare taother relative to project costs.
Alternatively, we propose a welfare comparison quastid prediction market is created
that asks the question, “What is the likelihood a reptaesiga entity X years from now

declares a project social welfare maximizing?” The dangié this question is that the
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representative entity would be overwhelmed having to ébetveen the project in
guestion and an infinite number of other potential projeciisely, this question is ideal
for situations where the possible welfare enhancing gogre readily identifiable.

However, this is true for CBA as well. Further studyuld be needed to assess these

concerns.
Using Prediction Markets as a Control on Traditiona | CBA
Using Prediction Markets as a Control on Traditiona | CBA

Bypassing CBA and using the type of question we proposed &baw&gnificant
departure from current analyses. Even if further staahicned our proposal’'s merit,
the switching costs from switching directly from CBA to ouethod could be
prohibitively high. An infrastructure of professionals wdre familiar with CBA and
unfamiliar with prediction markets may resist the changer this reason, we also
propose an alternative way of combining prediction markath CBA than what
Abramowicz proposed rather than just a bypass.

It is our proposal that a winner-take-all market’s pdae act as a deflator of
estimated costs or benefits in a traditional CBA. iRstance, a traditional CBA for the
building of a new form of public transportation may in@ugktimates for future ridership
and revenues. Let us suppose future revenues from thixpang¢ estimated at $10
million. A winner-take-all prediction market is thereated that asks the question how
likely is the project to produce those $10 million in revenu8ince the interpretation of
the price is the probability the event will occur,ande used to directly deflate the $10
million to the proper estimated level assuming full aggiegaif information. For

instance, if the price of the security traded at 20, themvauld say there is a 20 percent
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chance the $10 million will be realized. Thus, the adrestimate to be used would be
$10 million * .2 = $2 million. This would work in a similavay if an index market was
created since the price is interpreted as the expechgel vdsing index markets as
controls would also have the added benefit of being aldetermine if the estimate was
actually too low, whereas a winner-take-all market is caype 00%.

This method can be used with our overarching proposal efetiare question
for decision-making. Just as we showed how predictiatketgcan serve as a control on
traditional CBA, the opposite is true as well and camigroved with prediction markets
as outlined above. For instance, a project may be deesiéare enhancing by the
market-clearer at the time of settlement, but a icagit CBA showed the project to have
costs exceeding its benefits. If released to the publgmay create a sort of publicity
effect acting as a control on the market-clearere gdtential for corruption would be
minimized.
Using Prediction Markets to Estimate Parameters for Traditional CBA

Prediction markets can also be used in conjunctiontvattitional CBA by
estimating parameters that serve as inputs into aitraalitCBA. One could create a
prediction market for every single cost and benefit @sedn input into traditional CBA.
However, there are costs associated with this. rfsbamce, more markets could
overwhelm traders and lead to thinner markets. It is eligflihat there is an optimal
ratio of predictive markets to be used with any giveditional CBA. Indeed, we
propose that only the key inputs most significant to theitional CBA'’s results be

estimated using prediction markets.
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This use of prediction markets with traditional CBA nieyespecially useful for
measuring the values of hard to measure parameters,saaieonmental contingent
valuations. Contingent valuation is a survey-basduhigoe used to estimate the value
of goods that are not traded on markets and is subject tosonginy*® Primarily, this
scrutiny comes from contingent valuation using willingr@spay vs. willingness-to-
accept questions. Thus, contingent valuation is sutgebe same problems as WTP and
WTA valuations outlined earlier. Prediction markets stionprove the parameter
estimates of contingent valuations because marginaksratieuld drive the price to its
proper valuation. However, attempts to use prediction matkedetermine inputs for
contingent valuation have been mixéd? Participants are asked to predict the results of
a contingent valuation survey. The research suggesthéhbias exhibited by WTP and
WTA contingent valuation is transferred to predictioarkets because participants have
an incentive to properly guess what the actual resuttseotontingent valuation survey
will be. In this regard, prediction markets have perfaraegmirably. It may be that the
best way prediction markets can aid in contingent velodaechniques is by offering a

quick way of forming the estimates a contingent valuasionvey would offer.

Realism of Implementation
We have presented our case outlining that if certanmagtions are held, the

welfare question provides a relatively low-cost and atewakernative to traditional

CBA or predictive CBA. However, how realistic is thiaese assumptions hold? The

0 The Contingent Valuation Debate: Why Economists Shoale CPaul R. Portney,
The Journal of Economic Perspectives, Vol. 8, No. 4 (Autumn, 1994), pp. 3-17.

“1 Do Your Neighbors Know You Better Than ThemselvesPrédiction-Based Non-
Market Valuation Method. Jayson L. Lusk and F. Baileywamnd.

2 A Comparison between the Traditional Contingent \tidmeMethodology and
Prediction Mechanism Lava P. Yadav, Thomas H. StewksJames J. Murphy
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primary assumption that must hold is that the reprasigatentity be truly representative
of society’s welfare. We believe this assumptiosinsilar to the current process of
electing officials into office. If an elected offadidoes not perform to voters’
satisfaction, then he/she is not elected to another. tén the same way, if the
representative entity does not perform to voters’ satiigfn, he/she will not be reelected
either. Further, our proposal to publicize the repregimstentity’s decisions ensures an
incentive is in place for him/her to vote properly.

The short-term viability of the welfare question isrhad by the upfront costs
associated with requiring the election of the represigatantity and the costs associated
with creating the prediction market itself. Tradigd€BA'’s analyses can be
implemented by anyone who can estimate the costs aweditiseof a project. However,
the welfare question can be implemented simultaneossBBaA still exists. Some
government agencies can operate with traditional CBieswith the welfare question,
and some using a combination of the two. We believieariang run the welfare

guestion can become an effective low-cost accurataaeypient for traditional CBA.

Conclusion
We advocate the use of the welfare question as adstvand accurate

replacement for traditional cost-benefit analysis pratlictive cost-benefit analysis. By
using intuitive balancing, a representative entity ie abladjust for problems that
negatively impact traditional CBA'’s effectiveness ateaision-tool. The welfare
guestion requires initial setup costs to vote in the reptaee entity and create the
welfare question prediction market, but it is our belat the long-run benefits of the

welfare question will be sufficiently great. Alterivatly, prediction markets can be used
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to act as a control on traditional CBA by deflatingrdtating traditional CBA parameter

estimates to their proper amounts.
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Proposal to Create the Oregon Prediction Markets

Introduction to Section 2
We propose the University of Oregon establish and run arsitiunded

prediction market. This would be a faculty-run operaby the economics department.
We recommend it focus on issues of public policy and begiooking at university and
community related issues. We can foresee the univdisgyming a leading researcher
in using prediction markets to aid environmental reseafti® markets would serve as a
research tool to study prediction markets while providinguthieersity with notoriety
similar to that received by the lowa Electronic Markets.

In the prior section of this paper, we discussed using pi@adimarkets to
provide parameter estimates for inputs into traditionaACBunstein tells how
government agencies might declare a certain regulaiibeave as many as 80 lives
each year and as few as 0 with a preferred estim&®. of hese numbers inevitably
involve a degree of guesswotk.In this paper we use the construction of the
aforementioned University of Oregon basketball arere@actical example of how
prediction markets can minimize the guesswork and actasteol on the economic
impact analysis conducted on behalf of the project.

To test the viability of a university-run prediction markee set up a test market
with inklingmarkets.com. Although inklingmarkets.com daes provide features we
deem necessary for the Oregon Prediction Markets, we aige to achieve edifying and
promising results from our experiment. The market askd@ipants to estimate the

likelihood a new University of Oregon basketball arerlabe completed by a certain

43 Cass Sunstein. “The arithmetic of arsenic in risk aagaon.”
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date. In under a week, ten participants had activelycpemted in the market, driving the
price to what we intuitively believe is close to agenable probability. Additionally,
even with only ten traders the data suggested sevetadsd traders acted as marginal
traders keeping the price in check. However, the problathsnklingmarkets.com
persuaded us to research other possible platforms for dgo@Prediction Markets. We
recommend the Oregon Prediction Markets use newsfutunes.\b¢e also recommend
the Oregon Prediction Markets use play money to begim wand then explore real

money markets as the project matures.

Oregon Prediction Markets
The University of Oregon has a large pool of potentialigipents to draw from

to participate in the Oregon Prediction Markets (OPM)e rdtommend that in order to
draw a sufficient number of participants ensuring thick@alirate markets the OPM
should focus on issues affecting the university and lanaheunity. Eugene has a
reputation of being environmentally conscious and the Untyes§iOregon has a
reputation for being a leader in academic environmergabreh. Focusing on
environmental issues as the first major markets may helip interest in the OPM and
position the university in a desirable niche position.the&sOPM gathers a steady stream
of participants, other markets can then be created.

We recommend a board and chairperson be appointed to otlezg@@gram.
We leave the exact method of how this is accomplishedl¢vant parties. The board
would act as a gatekeeper, having the authority to give appgmweakeject proposed
markets. We also propose the creation of a repreasenéantity voted on by the local

community to facilitate future research related to ouppsed “welfare question.” We
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intuitively recommend the representative entity séoue-year renewable terms, but
future experience may indicate a more desirable setup.

A setup fee of $1-5 dollars would be charged to open an accdhig is similar
to what the lowa Electronic Markets charge. Once ticewnt is opened, participants
receive a specific amount of play money. We recommdacga amount of play money
be given to encourage trading. We choose to denote &yisrney as “duck bucks” for
this paper. We envision several research possibilitrethéoduck bucks themselves. For
instance, the implications of assigning a random numbeuak bucks upon account
creation could be tested.

Expenditures for promoting the OPM would likely be necesatitg inception.
Integrating the prediction markets into economics amaite classes could help improve
student involvement. This is done at the University efdsuccessfully. In fact, the
University of lowa has posted course materials to aidt@grating prediction market
material into existing curriculum. The University ofla calls these “course modules”
and it has created modules for such topics as the CApgat Pricing Model, Federal

Reserve Monetary Policy, and Financial Statement ysi!*

An Example of Using Prediction Markets to Obtain Pa  rameter
Estimates: The University of Oregon Basketball Aren  a
This example illustrates how the OPM would be used inucaion with

traditional CBA. As of this writing, the University of @yon plans to build a new
basketball arena to replace an aging McArthur Courtendits have been made to build
the arena since 2003. Issues with fundraising and increaséduhg costs have stymied

efforts thus far. The original estimated cost in 2008uitd the arena was between $90

* http://www.biz.uiowa.edu/iem/modules/

40



million and $130 million and would be entirely funded by prvdbnors. Now in June
of 2007, the estimated arena cost is over $250 million agdomdunded by a mix of
private donations and university issued bonds.

There are several parameters important to the de@$vhether to build the
new arena or not. Typically, a third party conductsa@memic impact analysis that
attempts to estimate the overall benefits and econmmpiact the project would have on
the University and surrounding city. It is well knowmtlat times the results of these
economic impact analyses are susfjediVe analyzed the 2002 economic impact
analysis corresponding to the original design for te@aapproved in 2003 and

identified the key parameters the analysis focusedlte. following presents those

parameters:

BENEFIT PARAMETERS COST PARAMETERS

University Event Demand (Revenues) | All project costs (the economic impact
* men’s basketball analysis lists these in one aggregate
e women’s basketball measure) — these include operating and
« women’s volleyball building costs...

* men’s wrestling
e commencements
Non-University Events Demand
» concerts, family shows, other
sporting events, high school sport
high school graduations, other
events
Preferences for seating types
Community multiplier effects
» direct effects, indirect effects, and
leakage

W

> Johnson, Thomas. 2000 “The Economic Impact of Museu@stijue.”
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Using Prediction Markets to Improve the Economic Im  pact Analysis
We believe prediction markets can provide better estisnat the relevant

parameters. Theoretically, a security could be cdefateeach cost and benefit
imaginable. However, in practice this could lead to thamkats by overburdening
participants. We recommend that two securities be de#@ae focuses on the
economic benefits and the other on the costs. Thigpfier cannot be measured using a
prediction market as it is impossible to have an objesi@heation in the end. For
instance, suppose the predicted multiplier is 1.2, meanindothavery dollar the arena
generates, the local community sees its wealth inerfea$1.20. When it comes time to
clear the market, the actual multiplier would have teddeulated to award winners and
losers. However, a city’s wealth constantly flucesat Allocating those fluctuations to
one specific problem presents a daunting task. This @eadfythe causation/correlation
dilemma presented earlier in this paper.

With the above thoughts in mind, we recommend index mafetoth revenues
and costs. For revenues, an example security may pajut@®ucks for every $10
million in real revenues the arena is expected to generds lifetime. The 2002
economic impact analysis we studies used a simple discatgof 10 percent. The
discount rate plays an important role in the valuatiba project and its improper
estimate is one of the primary problems the acadetarature finds with economic
impact analyse¥ By asking for revenues in real terms, the prediatianket effectively
asks market participants to factor into their predictitwat they believe the proper
discount rate for the project to be. The same metfeadd be done for project costs.

The difference between expected real revenues and expeat@wsts would thus be the

%% Johnson, Thomas. 2000 “The Economic Impact of Museu@stiyue.”
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expected net present value of the project, net of angiaul multiplier effects. The
2002 economic impact analysis we studied valued the net predee of the stadium at

between $194 million and $258 million.

Inklingmarkets.com: A Practical Case Study
We wished to conduct an experiment to determine the @rtengst could be

raised for a prediction market sponsored by the Univeo$i@regon. We chose to do a
simple winner-take-all market asking participants to voteherdate the first men’s
basketball game would be played at the aforementionecareva. We created this
security because the level of interest in the newaai® currently elevated. This is due to
a new athletic director whose sole purpose in replatiagrevious athletic director may
be to generate the necessary financial support from keyrsitmjumpstart arena
construction. In a meeting with a representativénefdthletic department, we learned
the project “break ground” date is scheduled for September&tDihat it typically took
three years to complete similar arenas. The gdallsve the arena ready to
accommodate fall sport practices in 2010. The reprasenfarther revealed that two
separate proposals for the arena exist. A larger, exdravagant model would be built if
the necessary financial support discussed above is tkaklzenore cost-effective arena
would be built if the athletic department had to fund thgeptavith bonds.

Using the above information, we constructed the market\inner-take-all
market that pays $100 for every share if the first mei€&\N Division 1 basketball
game is played in the arena before December 1, 2010 andqdtibiis not. In a week’s
trading time, ten participants had driven the market prigendo $36.82. This means

market participants estimated the probability the gamddameiplayed before the stated
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date at roughly 36.82 percent. Even with only ten participimsmovement of the
share price over the course of the week suggests thaakeithe participants acted as
marginal traders. This is evidenced as the price felstlow as $30 before being bid
back up. Intuitively the price seems to make sense wiegghig the fact that a new
athletic director was hired to procure funds for the avetiathe fact that delays in
construction are common. The following screenshot st the price path we believe

indicates the presence of marginal traders.

price chart

i+ lifetime
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Our experience with inklingmarkets.com leads us to recommeimg an
alternative platform for the Oregon Prediction MaskefAlthough the platform provided
us with an edifying starting point for analysis, there sgveral aspects of its service we
do not condone. First, as stated, inklingmarkets.com duiegperate using a continuous

double auction mechanism. After emailing the company, veedsed
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Inklingmarkets.com uses market scoring rules to autontigt@ear trades and set prices.
However, this is undisclosed on the website. Pp#itis see how the price changes after
a trade is made, but the transparency of this process.is |

The following is a screenshot that shows what users/gea they place a bet:

Will the first men's collegiate basketball game in a new U. of Oregon basketball
arena occur before Dec 1, 20102

You selected: Chances are higher than 36.82%

Current odds of 36% are; Recommended Funds Spent Esfimated New Price @ 3{: 52
) Way toolow Buy 5o zhares 51,950.15 41.6%
O Low Buy zoshares $755.11 38.7% 8867'08
{3 Justbelow Buy 5 shares 5185.25 37.3%

(") T1ldefine my own amount Buy |

back | confirm trade

You currently own-15 zhares worth $-s52.30.
A total of 335 sharez have been traded. The 1ast trade was at: Jun 03, 2007 21:08:03 PDT

As seen, users specify how many shares they wish togagr¢br sell) and what the new
price will be after the purchase.

Our second problem is related to the first. Participeatsiot buy blocks of
shares at a certain price. Due to the automatic peitteng mechanism, when purchasing
a block of shares the price rises for each individualesparchased. The same is true
when shorting, where each share of the block purchaseattlk less than the previous.
This creates confusion because there is no way tongdiee2how much buying or selling
a block of shares will cost until after the participammiuts a potential order. If a
participant has only a limited amount of funds left anshes to use up all available
funds on a transaction, it becomes a game of trdearor to determine the proper block

of shares to buy or sell.
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Finally, the site puts a limit on the amount a particigam short. In traditional
finance theory, brokers place limits on the amourgthofrting because credit risk is
involved. There exists the possibility a trader may nadlide to purchase shares at the
obligated price if it rises too high. However, with pfagney such a problem does not
exist and constraining shorting only limits the ability foarginal traders to adjust the

price to be properly reflective of the probability themetvoccurs.

Additional Lessons Learned
Our experience indicated the importance of having a gleafined security.

Even though inklingmarkets.com allows the security tonbeified post-conception,
such changes can create confusion and dissatisfactimmgatrparticipants. When we
first created the security for the date of the firshgan the arena we did not specify the
game. Such a mistake would have led to confusion and digsatia amongst
participants.

We also identified that the future platform for the Omegwediction Markets
needs to have the capability of auctioning off the rightid first. In our test market, the
first bidder advantages were large. As of this writing fiisetwo bidders outperformed
the other eight bidders by an average of $190.00, solely fapite€gains/losses.

We posted our email addresses for participants to offantary comments about
their experiences. We received emails from two otéheparticipants declaring that
they did not have enough funds allocated by inklingmarnt@tsto bid as much as they
would have liked. While it was encouraging that the pawicis had enjoyed the
markets enough to become interested in trading otheritsegwan inklingmarkets.com,

we recommend that more funds be allocated than inkknkets.com’ default amount.
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Finally, inklingmarkets.com did not provide a way for us @windividual
participants’ data. We could not see what price the gaatits purchased shares at nor
could we see how many shares they purchased. Inklingmarkatenly provides
market-makers with an aggregate list of participants, chblgegheir relative capital
gains/losses. We recommend the future platform of tleg@r Prediction Markets allow

access to detailed individual participant data.

Other Platform Possihilities

Newsfutures
We opened an account with newsfutures.com to see hdvit welld

accommodate the university’s market. The layout ofatblesite is intuitive and
attractive. The site operates as a continuous doubl®udarticipants specify the
numbers of contracts and the price at which they dt@gvio buy or sell. Additionally,
newsfutures.com offers customized solutions for companies.

Newfutures.com allows markets to be set up as a winneralbke index
markets. For each question, there are two securitésitl opposites of each other. For
example, one security would be “the Ducks will beatBbavers” and the opposite
would be “the Beavers will beat the Ducks.” This faaikts the company’s approach to
short selling. Instead of directly shorting a secupbyticipants buy shares of the
opposite outcome. The prices of the opposing conteaetbnked such that if one's price
is P, the opposite's is 10B- The sum of both the contracts will always equal 100e
site does not allow regular users to create the masketge were unable to test it out

fully. However, newsfutures.com offers customized mamige solutions that can be
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either run by the company or installed at and run by the uitizels also offers full
technical support.

We recommend Newsfutures.com be used primarily becausesta transparent
double auction. Additionally, the ability to customize kes would allow the Oregon
Prediction Markets the flexibility to change its setupt @&ems necessary. For instance,
we recommend that the right to bid first be auctionédoodvoid the first bidder
advantages we identified with inklingmarkets.com. Newsag@om has current clients
such as arcelor Mittal, Pfizer, Thomson, and Yahatich indicates the company has
experience working with large clients. The company caéselease enterprise cost
information on its website, so future research woulddeded to determine if a
newsfutures.com solution is financially feasible.

The following screenshot illustrates the intuitiveuratof the company’s
interface. Also note that another market exactly oppasitrades concurrently that asks

if the avian flu will reach the U.S. before the ENewsfutures.com also sells ad space.

48



Avian flu will reach the EU before the US

Each AFLUINEU contract will be worth x$100 if a human case of H5N1 influenza is reported (by the WHO) in an EU
country before such a case is reported in the US. Otherwise, this contract will be weorth nothing.
Ref: http:/fwww who.int/csridisease/avian_influenza/country/en/index_html

‘ou might alzo want to check out the market for the opposite outcome (Avizn Au will reach the US befors the EU
Trading price for outcome: AFLUINEU
Time Scale: [24h] . [weelk] . [month}] . [history] IS Your Stock a Dog)
100 T WILL
o) "happen + Disney (DIS)
i : = Goagle (300G)
Tradi 1
“Price | * Apple (AAPL)
| One ofthese stocks has our LOWEST rating... do
el WON'T you own 17 Thousands are harnessing the
il happen wisdom of crowds and finding better stocks, .,
Yolume EE Don't get caught holding a dog with leas, Clickthe
2|§ =it i 1 link below to see how safe your nest-egg reallyis,
2b06 May06 Auglf Mov0G Febl? hMayl? Click here to rate your favorite stocks, it's FREE! »
[ Copy thiz chart into wour blog or website ]
Total contracts held by playsrs: 12,444 Last Trade at; X587 A TRUSTED SERVICE FROM e Motl ' |
ww Tool com “Ads by Goooooogle

Avian flu will reach the EU before the US

= : wyou =hould invest in the cpposite
jelloyeti 5 contractz  at X588 e Available Cash
- 189 contracts  at X388 2,000
c13 32 contracts  at X587 M Conntrac‘ls
§ — 64 contracts  at X587 Holding Value
Refresh 0
Buyers BUY HERE beiormance
— 40 contracts  at X581 number of unit 0%
oils 33 contracts &t X380 _contracts: _pricet. Gain
Pt Bu :
=foakabh 466 contracts  atXs7e | | | i Y My Transactions
- 20 contractz  at X575

All Orders | Opposite Outcome | | Need Help!

Consensus Point
Consensuspoint.com offers predictive market solutioesiterprises. While it

several of its clients it provides little descriptiont@asvhat its platform looks like and
what features it offers. We discovered the comparftsvare powers a prediction
market called the Foresight Exchange. The Foresigthidfige is located at
www.ideosphere.com and at www.ideafutures.com. The teebses play money and
asks users to “sign up free and bet your reputation ofatines.” This parallels our
earlier stated belief that one of the motives &olérin prediction markets is the prestige
motive.

We question the user-friendliness of Consensus Poingsiegls based on our

experience with www.ideosphere.com. The interfackfigult and confusing to
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navigate and we believe potential casual traders may leedistmeartened and choose not
to trade. It is difficult to understand how to buy andi@ed it forces users to log in at

every screen. The following screenshot illustrateseimegative features.

Your Buy YES Orders Players Buving YES Coupons

Erase Quantity Price

O :
: = 1000 & 1 yogidog®8 (E962)
] |4l | 100 @ 10 SMWinpie (306)
Price Plot for life of XMSIRI Last trade price: 30
188 T T T T T T Current ask price: 45
Current bid price: 10
Ber 7  Pairs outstanding: 328
Players participating: 6
6B - 1 View the ticker for this Claim.
- —'-'_'_'_‘_H-L -
* [ — -] Your cash balance: 50.00
L |  Your holdings in this Claim: 0
Your UID: 9101 |
. A A A A A A Your password: ""’*"'“

ZRB7 2887 SGB7 2087 2AAF  2AA7 Submit Orders

Your Sell YES Orders Players Selling YES Coupons

N N O & Liag i o A8
Erase Quantity Price Bl B 2 Tumscidus (2240
A 3 1 @ 51 VirtualVolition (4007)
[] 1000 @ 98 Luscious (2483)
[] i Ml 1000 @ 99 yogidog98 (B9&62)

1 @ 99 Jonachan Kaplan (4433}

O

If this prediction market is indicative of all Consenso#Ps offerings, we
recommend avoiding its use. However, the company does several large clients
including General Electric and the market maker tools owwdeosphere.com allow

individual data to be viewed, unlike inklingmarkets.com.

Intrade
Intrade offers real money or play money options. It asesleal continuous

double auction mechanism for matching orders. Additionalgllaws short-selling. We

like that the website has an attractive user interfaith a section answering frequently
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asked questions novice users are likely to have. Famicst it tells what the prices
mean, offers tutorials on how to place an order, andefal money markets it tells
participants how to add money to their accounts. Thawing screenshot illustrates the

well functioning interface and how the continuous doublei@uads ran.

T [ e |

MHow @ - Dec 21 Currency uso

Session lo/hi 10,0 - 10.0

Life lo/hi 9.0 - 31.3

@ | AIRSTRIKEIRAN.SEPOT | Paeshiurilece bt
L = Open Price 10.0
Current Events Last Price 10.0
Iran Last Trade Time 03:40 PM, BST
uUs/Israeli Overt Air Strike Tait=y's Voleme o
Total Volume 3184

against Iran
Contract Specific Rules

USA andfor Israsl to execute an overt Air Strike against lran by 305EPOT &

M Closing Price: 10 | Qv Price | Price Qty ‘
Jen | 65 5.0]|11.0 1
| 5 8.0 |12.0 2 |
daa | 2 52124 4
| 20 5.0|13.0 e |
| 144 1
Mzu e % ‘
16.0 L [
Mow OB Jan 07 har bty . 19.0 1 [
19,8 20 |
19.9 10
Advanced graphing 22.0 25 ‘
32.0 18 |

Examples Margin Specs Explanation
Tick Size 0.1 Contract Start Diake Sep 4, 2006
Tick Walue |USD 0,01 Caontract Expiry Diate Sep 20, 2007
UsD per Point|USD 0,10 Contract Type 0-100
Min Contract Price |0.0 Max Contrack Price 100.0

The markets do not charge a commission on “price-makersytaenich are
orders that are not immediately matched up with a cornespg order. It charges 3, 5 or
10 cents on “price-taker orders” depending on whether ibe jgrextreme or not (0-5
and 95-100) or if the price is in or out of the money. IW&the fact that the market

incentivizes people to bid when the price is at an extilews because this helps
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eliminate the long-shot bias discussed earlier. Wemegeend this website if

newsfutures.com’s customizable solutions are deemed prohipitixpensive.

Zocalo
Zocalo is found at http://zocalo.sourceforge.net. Koddfers from the other the

other platforms presented thus far because it is downloasadiNeare that must be ran
from a server procured by the market manager. The aadtis set up to allow the
conduction of controlled prediction market experimeritse program is open source, but
its default features are not robust enough to handlectie sf prediction markets the
OPM would eventually see. However, since the prograspes source, if the Oregon
Prediction Markets procured capable programmers, it coutdmire Zocalo to include
some of the features we recommend. We recommenaftinease could be used for
future experiments with prediction markets, but not fer@PM unless capable
programmers can customize the program. The followdengesishot illustrates what an

experimenter sees while conducting an experiment.
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Canmmon Message:

2O IE0 p— .
r 1 =1 B | Sonme players are irvig o change the apparenl prue
0T Ay
Current Round: 2
1art pexi round Stop round 2 Calgulate scoms
Eil L]
Scores
L] 1]
" - Player  |Round | Round 2 [Round 3| Total
T Offers o Sell wramber A jo) .49 o149
- a’ 2 : +
) ) P jadgeld
I trslerl GUE_TE 9K. 78
S0 o9 5 T -
Py i == manipulaior 4873 4573
& 4+ I .
- = Estimates
-
Eo - u CHTers 1o Buy :
Judge Round | Kound 2 Roupd 3
20 N jadgel |- .
n [ [1]
Configure experiment from file:
P Jnia 1+ Tt Browse, wphad J
Cument mund; 2
Time Remaming: 000 {as of Last updike i

Create and Manage Proprietary Market
The Oregon Prediction Markets may wish to create anthg&its own

proprietary prediction market software. Such a decigionld require the same capable
programmers Zocalo requires, with the added complexibpidding the program from
scratch. Unless an ambitious group of computer scieagar srbecomes passionately

interested in the product, it is our recommendationahather method be used.

Other Practical Issues With Prediction Markets
When using an index market with play money, scaling bes@meassue. For

instance, suppose two securities were created based atlellar amount of revenues
generated by a project. If one security pays 100 play dddarevery 1 million real
dollars in revenue the project generates and the otherlpamilion play dollars for every
1 million real dollars in revenue, the interpretatidnhe price is the same. However,

amount it costs investors to enter the market is sggmfiy different for the two
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securities. Securities pay-off schedules should bebathto ensure one security does

not take unfair precedence over another.

Conclusion
We recommend the OPM first focus on prediction margetinent to

environmental issues. Our experience with inklingmarkatsloelped us determine

what desirable characteristics the Oregon Predictiark&ts should possess and
suggested that we were able to draw marginal traders to hidharket in a short time.
Subject to a feasibility study, we recommend that tR&Qise newsfutures.com as its
future platform. The platform should allow the abitibyauction off the right to the first
bid to prevent unfair first bidder advantages. In additioshould provide access to
detailed individual level bidding data. We also discussed qibtential platforms for the
OPM, outlining their strengths and weaknesses. Weiigesgveral other factors to
consider when creating a prediction market, such asstremnhat the payoff schedules of

multiple securities are approximately balanced and beattarket is clearly defined.
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