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Abstract 

We analyze the extent to which simple markets can be used to aggregate dispersed 

information into efficient forecasts of unknown future events. From the examination of 

case studies in a variety of financial settings we enumerate and suggest solutions to 

various pitfalls of these simple markets. Despite the potential problems, we show that 

market-generated forecasts are typically fairly accurate in a variety of prediction contexts, 

and that they outperform most moderately sophisticated benchmarks. We also show how 

conditional contracts can be used to discover the market’s belief about correlations 

between events, and how—with further assumptions—these correlations can be used to 

make decisions. 
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1. Introduction 

 This paper examines a new class of markets at the intersection of traditional betting and 

traditional financial markets. We call these “prediction markets”.  Like both financial and betting 

markets, prediction markets focus on uncertain outcomes and involve trading in risks. Prices 

from these markets establish forecasts about the probabilities, mean and median outcomes, and 

correlations among future events. These prices have been used to accurately predict vote shares 

in elections, the box office success of Hollywood movies, and the probability that Saddam 

Hussein would be deposed by a certain date. Other names for these markets include “virtual 

stock markets,” “event futures,” and “information markets.” 

 Financial economists have long known about the information aggregating properties of 

markets. Indeed, the efficient markets hypothesis, a centerpiece of financial theory, can be stated 

simply as, “market prices incorporate all available information.” While financial instruments can 

be very complex, prediction markets tend to be analytically simple. Their current simplicity, 

however, belies their powerful potential future as a way to hedge against geopolitical and other 

forms of risk as envisioned by Athanasoulis, Shiller, and van Wincoop (1999) and Shiller (2003). 

 Currently, most prediction markets are quite small, with turnover ranging from a few 

thousand dollars on the early political markets run by the University of Iowa to several million 

bet in the 2004 election cycle on TradeSports, to hundreds of millions bet on the announcement 

of economic indicators in Goldman Sachs and Deutsche Bank’s “Economic Derivatives” market. 

The most famous prediction market is the Iowa Electronic Market (IEM), which was started in 

1988 to predict the vote share of the two major party presidential candidates. Since then, they 

have amassed a record of more accurate prediction than polls, all while limiting trading positions 

to a cap of $500. 

 The small size and relative newness of these markets can exacerbate the types of 

deviations from the efficiency seen in traditional financial markets. A key focus of this paper is 

understanding the conditions under which market prices are most likely to provide accurate 

predictions. Some of our diagnoses are well understood, and simply require increased liquidity to 

rectify them, while others are more speculative, and should form the basis of further research. 

Better understanding of the sources and types of failures in prediction markets can only enhance 

their eventual usefulness. 
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 This paper also emphasizes more complex contracts that are in active use today. These 

contingent contracts, or “decision markets,” hold the promise not just of predicting uncertain 

events, but also of providing useful forecasts under alternative scenarios, which may inform 

decision-making. 

 We begin by briefly describing some simple types of contracts that are currently traded. 

We then examine the advantages and potential pitfalls of these markets. Finally, we survey the 

performance of existing markets, discuss contingent contracts, and conclude. 

 

2. Design of Prediction Markets 

Prediction market contracts are simply gambles on uncertain future events. Depending on 

the construction of the gamble, the price yields the market’s expectation of different parameters. 

The simplest contract is one that pays a dollar if a certain event happens. The price of that 

contract at any given time is simply the market’s belief about the percentage chance that the 

event will happen.1 

Another common gamble is “spread betting” where participants take an even money bet 

on a particular outcome. This sort of betting is often practiced on American football and 

basketball: one bets that a favored team will win by a point spread of at least y points. In a 

political context this might be a bet that pays off if a candidate earns over y% of the vote. In both 

cases, the market, or market maker, must adjust y such that supply equals demand, which 

requires that half of the bets fall on either side. Thus, the spread reveals the market’s expectation 

of the median of F(y). 2 

A final type of contract, which has proved less popular in sports betting is an “index” bet. 

This contract pays off at the value of a particular parameter. For instance, sports bettors can buy 

a contract that pays off according to the number of runs a cricket team scores. This contract 

                                                 
1 The price of a winner-take-all security is essentially a state price, which will equal an estimate of the event’s 
probability under the assumption of risk neutrality.  The sums wagered in prediction markets are typically small 
enough that assuming that investors are not averse to the idiosyncratic risk involved seems reasonable.  But if the 
event in question is correlated with investors’ marginal utility of wealth, then probabilities and state prices can 
differ.  In what follows, we leave this issue aside and use the term probability to refer to risk-neutral probability. 
2 There is a subtle, an almost metaphysical question here: What is the “market’s” expectation anyway?  Throughout 
we will speak as though the market is itself a representative person, and that “person” has a set of expectations.  
Consequently there are important but subtle differences between parameters such as the market’s median 
expectation, and the median expectation of market participants. 
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would thus reveal the market’s expectation of the mean number of runs. This type of contract is 

most commonly used to predict a political candidate’s share of the vote – much as a poll might. 

By using variants and/or bundles of these three types of contracts it is possible to 

construct contracts that will reveal the market’s expectation of higher order moments and more 

complicated parameters of the distribution of outcomes. One such variant, the contingent 

contract, pays off only if two or more events happen simultaneously. We discuss this type in 

greater detail later. 

 

3.  Applications and Evidence 

Prediction markets, in their most basic form, have been around since at least the 

beginning of the 1900s.3 However, until recently, there were very few active markets. The 

proliferation of the internet and its use for sports betting has enabled an explosion of prediction 

contracts. Indeed, most of the examples in this paper are taken from contracts that have been set 

up in the last few years. There are still many questions that need to be rigorously examined as the 

data becomes available, but already we can draw a few generalizations. 

First, market prices tend to respond rapidly to new information.  The following anecdote 

provides an interesting example.  On October 15th, 2003 the Cubs faced the Marlins in game six 

of the National League Championship Series. The Cubs were favored to win at the beginning of 

the game and soon built a comfortable 3-0 lead. In the top of the 8th a contract that paid $100 if 

the Cubs won was trading for over $95. Then Steve Bartman, a fan, reached over and spoiled 

Moises Alou’s catch of a foul ball. The Marlins proceeded to score 8 runs in the remainder of the 

inning. By the end of the eighth, the contract on the Cubs winning was trading at around $5. 

Figure 1 shows the rapid incorporation of information into the contract price as the game 

progressed. 

 

                                                 
3 Rhode and Strumpf (2004) investigate turn of the century markets that were used to predict the outcomes of 
presidential elections. If you see sports gambling as a rudimentary form of prediction markets, then obviously 
prediction markets are quite a bit older. 
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Figure 1: Rapid Incorporation of Information 
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Not only is information rapidly incorporated into prices, but additional information also 

contributes to the accuracy of the forecasts made by prediction markets. Figure 2 shows the 

accuracy of the predictions of the IEM vote share market as a function of the time before election 

day. It is clear that as election day approaches and more information is revealed and incorporated 

into market prices, the accuracy of the prices as predictions increases. 

 



10 

Table 1:  Price of S&P state securities on TradeSports vs. CME 

Market close, July 23, 2003 

 
 Price on TradeSports  
 
 
S&P level at end of 2003 

 
 

Bid 

 
 

Ask 

Estimated state 
price from 
CME S&P 

options 
1200 and over 2 6 2.5 

1100 to 1199 11 16 13.2 

1000 to 1099 28 33 33.3 

900 to 999 25 30  30.5 

800 to 899 14 19 13 

700 to 799 3 8 5 

600 to 699 4 7 2 

Under 600 5 8 1 

S&P level on July 23, 2003 985 

Notes:  Prices given are the price of a security that pays $100 if S&P finishes 2003 in given range  
State prices are estimated from CME option settlement prices using the method in Leigh, 
Wolfers, and Zitzewitz (2003), adjusting for the 13 day difference in expiry date. 

 

 While these behavioral biases may affect pricing in prediction markets, to the extent that 

they are systematic, it remains possible to de-bias market prices so as to yield efficient forecasts. 

 

Truthful Revelation 

Prediction markets must provide incentives for truthful revelation of information. 

However, these incentives do not necessarily need to be monetary. Indeed, the thrill of placing 

bets and the bragging rights of correct predictions may be enough to motivate traders. Some 

sites, such as NewsFutures.com use play money, where those who amass the largest play-

fortunes may be eligible for prizes. There is not enough evidence to ascertain whether the use of 

real money makes an economically significant difference, although Servan-Schreiber, Wolfers, 

Pennock and Galebach (2004) provide suggestive evidence that play-money markets predicted 

NFL results as well as real-money markets. Since the only way to amass play money is through a 

history of accurate prediction, it may even be that play-money outperform real-money 
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exchanges. Since real and play money exchanges are not arbitrage linked there exist differences 

in the prices on the different types of exchanges. For example, in August 2003, Bush was a 2-to-

1 favorite to win reelection on real-money exchanges, but was even-money on NewsFutures. By 

exploiting these differences in sufficiently large samples, it should eventually be possible to 

determine the factors driving the relative accuracy of real- and play-money exchanges. 

Trading in prediction markets is much less attractive when the person you are betting 

against has control over the event in question, or if a relatively small group possesses most 

information on an event. Indeed, attempts to set up markets on topics where there are insiders 

with substantial information advantages have typically failed.  For instance, market makers 

withdrew liquidity from markets on the winner of the pre-recorded reality show Survivor after 

CBS employees were accused of insider trading. Perhaps for the same reason, the TradeSports 

contracts on the next Supreme Court retirement have generated very little trade, despite the 

inherent interest in the question. 

Finally, there is some evidence that the smaller scale prediction markets are slower to 

incorporate information than deeper related financial markets. For example, Leigh, Wolfers, and 

Zitzewitz (2003) found that changes in the “Saddam Security” lagged war-related changes in the 

S&P or oil prices by 1-2 days.  This is to be expected given that deeper financial markets have 

more traders investing larger sums of money, so there is more attention to buying and selling 

quickly when news breaks. 

 

Information Discovery and Sharing 

 The incentives provided by a prediction market must be large enough to motivate the 

collection and sharing of information through the market mechanism. It is important to note here 

that although the vast amount of money in prediction markets may be uninformed, it is the 

marginal, not average dollar that sets prices. Thus, the presence of a few informed traders can 

still lead to very accurate predictions. It is because of this distinction between the average and 

marginal dollar driving prices that one can’t simply earn a profit betting against the New York 

Yankees (although one may derive some pleasure from doing so). 

Figure 5 shows the price of a contract on whether or not weapons of mass destruction 

(WMD) will be found in Iraq. Note that at some points the value of the contract exceeded 80%, 

yet weapons were never found. It is likely that this market performed poorly since the cost of 
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gaining new information was quite high. Since WMD can be non-existent almost everywhere, 

but still exist somewhere, it was difficult to bet against the strong case made by the White House, 

at least initially. 

 

Figure 5: Inefficiencies in Prediction Markets 
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 Even if the market designer can avoid the above pitfalls a market will fail unless there is 

a motivation for trade. Trade in these markets can be motivated by a desire to hedge against risk, 

the thrill of pitting one’s judgment against others, or a perceived profit opportunity on both sides 

due to divergent opinions over outcomes.  

 None of the prediction markets run on the websites we surveyed are large enough to truly 

hedge against significant risk. George W. Bush could not take a large enough stake against 

himself in order to ensure a win-win in the upcoming election. By providing contracts that are 

better linked to the underlying source of risk in individual portfolios, it seems likely that 

prediction markets will become more liquid, yielding more accurate pricing.  That said, as risk 

aversion becomes an increasingly important driver of trade, it may become necessary for 

researchers to adjust market prices for the risk premium, rather than interpreting them directly as 

probabilities. 
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 These factors suggest that prediction markets are most likely to succeed when events are 

widely discussed with diverse interpretations of the available public information. The general 

interest creates both a larger pool of potential traders, as well as a greater thrill of being right. 

The public nature of the information makes it unlikely that there will be a perception of 

manipulation or corruption. 

 

5. Performance of Prediction Markets 

 As troubling as some of the theoretical and practical problems with prediction markets 

may be, they generally – but not always – perform well. The evidence on this comes from a 

range of fields as diverse as the imaginations of the experimenters who use them. In the political 

domain, Berg, Forsythe, Nelson, and Rietz (2001) summarize the evidence from the Iowa 

Electronic Markets, documenting that the market has both yielded very accurate predictions, and 

also outperformed large-scale polling organizations. Figure 6 shows the aggregate forecast 

performance of all these experimental markets (or at least those for which data is publicly 

available).  Each point represents the proportion of contracts trading at a given price that won.  If 

markets were perfectly accurate, then we would expect the data to lie along the 45 degree line.  

Not only are these markets typically quite accurate, but previous research has documented that 

they are better predictors than the Gallup poll. 
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Figure 6: Accuracy of Predictions 


