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Abstract. Accurate forecasts are essential in many areas such as business and 
sports forecasting. Prediction markets are a promising approach for forecasting 
future events and are increasingly used to aggregate information on particular 
future events of interest such as elections, sports events, and Oscar winners. In 
this paper, we present the results of an empirical study that compares the 
forecast accuracy of a prediction market for the FIFA World Cup 2006 to 
predictions derived from the FIFA world ranking and to a random predictor. We 
find that prediction markets for the FIFA World Cup outperform predictions 
based on the FIFA world ranking as well as the random predictor in terms of 
forecast accuracy.  
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1   Introduction 

Accurate forecasts are essential in many areas such as business, sports, and weather 
forecasting. With the propagation of the Internet, interest in prediction markets as a 
tool to forecast future events has continuously increased over the last couple of years. 
Examples for prediction markets include the Iowa Electronic Markets, TradeSports, 
NewsFutures, the Hollywood Stock Exchange, and STOCCER. Moreover, several 
major companies such as Hewlett-Packard, Google, or Microsoft are running internal 
prediction markets for company-specific predictions. 

The basic idea of prediction markets is to trade virtual stocks whose payoffs are 
tied to the outcome of uncertain future events on an electronic market. Although the 
final payoffs of stocks are unknown during the trading period, rational and risk 
neutral traders sell stocks if they consider the stocks to be overvalued and buy stocks 
if they consider the stocks to be undervalued [1]. During this time, the trading price 
reflects the traders’ aggregated beliefs about the likelihood of a future event. Market 
prices can thus be interpreted as predictions. The theoretical justification of regarding 
market prices as estimates of the outcome of future events is founded in the Hayek 
hypothesis [2]. It states that asymmetrically dispersed information is best aggregated 
using a price mechanism. Moreover, if all the available information is reflected in the 
market prices, the market is informationally efficient [3, 4]. 
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One of the main reasons for the emergence of prediction markets is that they have 
shown a high forecasting accuracy [e.g., 5, 6] compared to traditional forecasts such 
as expert predictions or surveys. Good performance has also been demonstrated in 
corporate environments [7-9]. In this paper, we study their forecasting accuracy in the 
field of sports forecasting, more precisely for predicting the outcomes of soccer 
matches during the FIFA World Cup 2006. We examine whether prediction markets 
outperform a random predictor and forecasts that are based on historic data about the 
success of national soccer teams. The FIFA world ranking is based on such historic 
data and can thus be used as a benchmark for our study.  

The remainder of the paper is structured as follows: In the next section, we present 
work related to the analysis of the forecasting accuracy of prediction markets in 
general as well as for soccer games and tournaments in particular. Section 3 deals 
with the design of the event to be analyzed, namely the FIFA World Cup 2006, as 
well as the design of the STOCCER prediction market platform including its markets 
and descriptive statistics about participation in the markets. In section 4, the 
predictive accuracy of the STOCCER markets is analyzed by comparing the 
predictions to a random predictor and predictions derived from the FIFA world 
ranking. Section 5 summarizes the main results. 

2   Related Work 

Information aggregation with prediction markets has a long tradition in economic 
research. Starting with the 1988 U.S. presidential election market the focus of earlier 
research in the field was mainly to study the accuracy of predictions derived from the 
trading actions taken within these markets. Political stock markets beat election polls 
in many cases [10, 11]. Research in the business forecasting area suggests that 
prediction markets can perform better than traditional methods such as business 
meetings [12]. Plott and Chen show that prediction markets on sales forecasting were 
significantly better than official forecasts in 6 out of 8 cases [7]. Over the last three 
years, the Hollywood Stock Exchange (HSX) almost perfectly predicted the Oscar 
award winners [13] and has beaten the individual and average forecasts of five self-
selected experts [14]. 

During the last decade, prediction markets were also employed in the field of 
sports forecasting, especially for predicting the outcome soccer matches and 
tournaments. The first markets to be reported in literature date back to 1994 and 1998 
[15]. So far, most of the papers on soccer prediction markets deal with the prediction 
accuracy of markets e.g. compared to betting odds. Schmidt and Werwatz [15] 
analyze a 2000 European Championship market to find out whether a prediction 
market is a better predictor in terms of forecasting accuracy than a random predictor. 
As a second benchmark they use betting odds for the same event from several betting 
companies. Volkland and Strobel [16] use quite the same techniques for analyzing 
their data for a 2002 FIFA World Cup prediction market. With different market 
parameters (e.g. number of participants and number of markets) the results are 
different to the ones found by Schmidt and Werwatz. In fact, all results of [15] were 
reversed in [16]. While in [15] the random predictor performed worse than the 
markets’ predictions, the markets’ performance in [16] was hardly better than 
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predicting by choice. Also, relative to the prediction markets expert bookmakers 
forecasted more accurately in [16] compared to the ones in [15]. Volkland and Strobel 
state that not a single explanatory factor could be identified which was significant in 
explaining predictive success or accuracy by the markets. 

Spann and Skiera compared the large number of 837 German premier league 
soccer games to the corresponding results of so called tipsters as well as betting odds 
[17]. Their results are quite encouraging. According to their study, prediction markets 
slightly outperform the betting odds results while the tipsters are strongly dominated 
by both. 

Compared to the markets analyzed in [15], the number of participants in the 2002 
FIFA World Cup prediction market was about half of the number in [15] but these 
smaller number of traders had to deal with about three times the number of markets 
and double the number of trading days compared to the 2000 European Championship 
market. Volkland and Strobel state that further research should aim for more 
participation in the markets to achieve more sophisticated analyses. We thus analyze 
data from a more liquid prediction market for the FIFA World Cup 2006. Instead of 
comparing the market prediction to betting odds we analyze whether prediction 
markets outperform forecasts that are based on historic data about the success of 
national soccer teams. 

3   STOCCER – A 2006 FIFA World Cup Prediction Market 

In this section we firstly describe the event we studied, namely the FIFA World Cup 
2006. Secondly, we present the prediction markets we operated during the World Cup 
in order to predict the outcome of the tournament and the 16 matches in the final 
rounds.  

3.1   The FIFA World Cup 2006 

The most important soccer tournament worldwide in 2006, the FIFA World Cup, was 
played from June 9th to July 9th with 32 participating national teams. In the 
preliminary rounds, in eight groups with four teams each, each team played against 
the other three teams in the group. The top two teams in each group advanced to the 
round of 16, where the winning team of a group played the second of one of the 
remaining groups. The remaining matches of the tournament were played in a sudden 
death system until the final. Additionally, one game was played for the third place 
between the losers of the two semi-final games. All in all, 48 matches were played in 
the preliminary rounds and 16 in the final rounds, resulting in a total of 64 matches. 
Draws were possible in the preliminary rounds but not in the final rounds. In case of a 
draw in the final rounds the match went into overtime and where necessary there were 
penalty shootouts.  

3.2   The STOCCER Exchange 

In order to study the prediction accuracy of sports prediction markets, we ran a market 
during the FIFA World Cup 2006. More than 1.500 traders registered for our 
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experimental market called STOCCER1. The web trading interface we provided is 
depicted in Figure 1. Our experimental market started on May 15th 2006 with the 
championship market and ran until the end of the FIFA World Cup on July 9th 2006. 
The trading platform was open to the public 24 hours a day, 7 days a week. On 
average, we had more than 1,600 transactions per day.  

 

 

Fig. 1. Trading screen of STOCCER 

In total, we ran 19 markets: 16 for the matches in the final rounds starting with the 
round of sixteen, two goal getter markets and the so called championship market 
where we traded shares of all the 32 national teams taking part in the FIFA World 
Cup 2006. The markets we use in this study are also shown in Table 1 with some 
more information on the number of virtual stocks we traded in each of the markets, 
market start and end time as well as information on how the shares were valued at the 
close of the market.  

                                                           
1 www.stoccer.com 
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In case of the championship market, a virtual stock of the world champion was 
valued at 50 virtual currency units, a virtual stock of the vice-world champion was 
valued at 30 virtual currency units etc. In case a team did not reach the round of 16 
the team’s virtual stocks were worthless at the end. For the 16 matches in the final 
round we traded three stocks per match since there were three possible outcomes for 
every match – either team A won or team B won or there was a draw after the second 
half. We introduced the third virtual stock (“draw”) although there were no draws 
possible in the final rounds of the tournament. The reason for this was that we did not 
want to consider overtimes and penalty shootouts as we regarded their outcomes as 
more or less unpredictable. The virtual stock corresponding to the event that actually 
occurred at the end of a match was valued at 10 virtual currency units after the match; 
the other two assets were worthless. 

Table 1. Markets operated during the FIFA World Cup 2006 

Type Number of 
virtual stocks 

Final payoff Start End 

Championship 1 per country 
(32) 

World champion: 50 
Vice-WC: 30 
Semi finals: 20 
Quarter finals: 10 
Round of 16: 5 
Otherwise: 0 

May 15th 2006 July 9th 2006 

Match 3 per match: 
team A wins, 
team B wins, 
tie after 2nd 
half 

Event occurred: 10 
Otherwise: 0 

2 days before 
the matches 

At the end of 
the matches 

 
Concerning the financial market design, all markets used a continuous double 

auction (CDA) in combination with limit orders. In order to issue shares we decided 
to make use of so called unit portfolios. A portfolio contains one piece of share of 
every virtual stock which is traded in the respective market. The portfolio price equals 
the sum of the payoffs for one share of every virtual stock in a market and was e.g. 10 
virtual currency units in the match markets. It thus corresponded to the redemption 
value for correctly predicting the outcome of a match. Buying and selling of 
portfolios from and to the market operators is therefore risk free for traders and was 
possible at all times. 

In contrast to traditional betting exchanges for sports events, we decided to operate 
STOCCER as a play-money market. Instead of investing real money every market 
participant had an initial endowment of 100,000 virtual currency units as well as 100 
units of every virtual stock. The only extrinsic incentives for traders to join the market 
and reveal their expectations were a ranking of their user names and a lottery of 
prizes. The overall TOP-100 traders took part in a final lottery, where the first prizes 
were shares of an investment fund with a value of 3,000, 2,000, and 1,000 Euro. In 
addition, we weekly raffled an iPod among the 20 most active traders of the preceding 
week. 
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4   Evaluation of the Forecast Accuracy 

Market prices and thus also the forecasts of prediction markets are driven by the 
information and the expectations of the users trading in the markets. These forecasts 
are worthless if they do not result in better predictions than randomly drawing one of 
the possible outcomes. Thus, we use a random predictor as our first benchmark to 
evaluate the forecast accuracy of our prediction market. Besides historic data traders 
also consider current information that is available to them as well as ongoing 
developments during the tournament and even during matches. We examine whether 
forecasts based on market prices comprising this additional information outperform 
forecasts that are based on historic data about the success of national soccer teams. 
We use the FIFA world ranking2 as our second benchmark since it is based on historic 
data only. The FIFA world ranking from May 2006 we use for this study was built on 
a history of the last eight years and takes into account the factors outcome of matches, 
importance of matches, strength of opponents, regional strength, home and away 
matches, as well as number of matches and goals. For the index all international “A” 
matches were relevant and for all factors individual points were given which were 
aggregated for the index. For most factors complex calculations are used to get an 
idea of a team’s actual state and strength3.  

To compare the forecasting accuracy of our markets to predictions derived from 
the FIFA ranking and to the random predictor we calculate the hit rate, i.e. the 
percentage of correctly predicted games, for each forecasting instrument. In Table 2, 
we compare the hit rate of the three instruments for the whole sample of 64 matches.  

Table 2. Comparison of forecasting accuracy (all matches) 

Instrument No. Obs. Hit rate % improvement4 p-value5 

Championship market 64 59.38%     

FIFA ranking 64 46.88% 26.66% 0.042 

Random draw 64 33,33% 78,14% < 0,001 

 
In case of the championship market we predict a win for the team with the higher 

stock price. We predict a draw whenever the stock prices of two teams are the same. 
In case of the FIFA ranking we predict a win for the team that has the better position 
in the ranking. For our random predictor we assumed that the three possible outcomes 
of a match are equally likely to occur. Empirical data supports this hypothesis [15]. 
Thus, the theoretical hit rate of such a random draw model is 33.33%.  

When comparing the hit rates of the championship market, the FIFA ranking and 
the random predictor for all 64 matches, we find that our championship market indeed 

                                                           
2 http://www.fifa.com/worldfootball/ranking/ 
3 The calculation of the ranking is rather complex and we do not go into more details here. Due 

to its complexity the calculation procedure was changed in the meanwhile. 
4 Percentage of improvement of prediction market over alternative instrument. 
5 Chi-square test for difference to hit rate of prediction market. 
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yields a higher hit rate than the FIFA ranking and the random draw model. The 
forecasts can be improved when using a prediction market instead of the other two 
instruments. Table 2 shows the percentage of improvement of the prediction market 
over the respective alternative instrument. The difference in the hit rate of the 
prediction market and the two other instruments is significant in both cases (p < 0.05, 
chi-square test).  

As described in Section 3 we also operated separate markets for the 16 matches in 
the final rounds. To calculate the hit rate in case of the match markets we predict the 
outcome with the highest stock price out of the three possible outcomes of a match. 
We compare the forecasts of these 16 match markets to the forecasts of the other three 
instruments. The results of this comparison are shown in Table 3. 

Table 3. Comparison of forecasting accuracy (final rounds) 

Instrument No. Obs. Hit rate % improvement4 p-value5 
Match market 16 62,50%     
Championship market 16 43,75% 42,86% 0,121 
FIFA ranking 16 25,00% 150,00% 0,002 
Random draw 16 33,33% 87,52% 0,010 

For the last 16 matches of the tournament, the hit rate of the match markets is 
significantly higher than the hit rate of the FIFA ranking and of the random draw 
model. Interestingly, the hit rate is higher in case of the match markets than it is when 
predicting a win for the team with the higher stock price in the championship market. 
One reason for this insignificant difference could be the fact that the likelihood of 
draws is underestimated in the championship market as well as in case of the 
predictions based on the FIFA ranking. Furthermore, traders in match markets can 
focus on the outcome of one match at a time.  

However, it is somewhat surprising that the hit rate for the championship market 
and the FIFA ranking is on average lower for the last 16 matches than it is when 
taking into account all 64 matches. We think this is plausible since it should be easier 
to predict the outcome of matches at the beginning of the tournament than at the end. 
At the beginning, there are numerous underdogs and clear favorites whereas the 
performance of teams will not differ that much at the end of the tournament. Thus, it 
is presumably much harder to predict the outcome of matches taking place in the last 
rounds compared to earlier matches.  

5   Summary 

In this paper, we presented a sports prediction market we were running during the FIFA 
World Cup 2006. The goal of our paper is to study the forecasting accuracy of soccer 
prediction markets compared to forecasts that are based on historic data about the 
success of national soccer teams and a random predictor. We use a random predictor as 
our first benchmark since forecasts are worthless if they do not result in better 
predictions than random draws. We use the FIFA world ranking as a second benchmark 
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for our study since it is calculated based on historic data. Our results provide evidence 
that prediction markets outperform predictions derived from the FIFA world ranking, 
i.e. historic data, as well as a random predictor in terms of forecast accuracy. 
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