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My thesis is intended to determine whether information aggregation takes place in a prediction market 
using laboratory experiments. This document summarizes the questions being addressed by my thesis 
and how the experimental design should help us examine those questions.  

Q1. How does a prediction market aggregate private information? 

Proponents of prediction markets have argued during the twenty years since the development of the 
Iowa Electronic Markets (IEM) that these markets effectively aggregate widely disseminated 
information about the likelihood of uncertain events.  In prediction markets on real-world events, such 
as a presidential election market, people buy and sell assets based on their own information and beliefs 
about the likelihood of each candidate’s victory and on the prices of the assets.  In this context, we 
can’t evaluate whether information has been aggregated, because we don’t know what information the 
people have who trade in the market.  We want an experimental design in which subjects’ private 
information is known to the experimenter, and in which we can explicitly determine both the belief 
that each subject would have based on his or her private information and the belief that an agent would 
have if the aggregate of all information were known to some agent or agents.  An experiment that 
meets those design requirements will allow us to determine the extent to which information is 
aggregated.  Ward Edward’s book bag and poker chip design meets these criteria.   

In the book bag and poker chip experiment, subjects are given private information from one randomly 
chosen bag (out of two). The two bags contain either a majority blue marbles or a majority yellow 
marbles and are referred to as the “Blue Bag” and “Yellow Bag” accordingly (although they appear 
identical to the subjects).  A subject draws a marble from the chosen bag and her marble draw, or 
“private information”, is recorded for her own reference and ours. After all subjects have received a 
marble draw, they participate in two simultaneous asset markets, one for a Blue asset (which pays off 
if we’re drawing from the Blue Bag) and one for Yellow asset (which pays off if we’re drawing from 
the Yellow Bag). This procedure is repeated six times in the course of a session and then the contents 
of the bag are revealed and one of the two assets pays off.  

The experimental design is able to address the question of whether a prediction market aggregates 
information because we know subjects’ private information and we observe market transaction prices.  
Using these two pieces of information, we can determine whether private information is integrated into 
market prices. 

 Q2. How does a subject incorporate private information verses market information into their beliefs? 

Understanding how a subject weighs his or her private information verses the market information can 
help us find the mechanisms of information aggregation. Previous research suggests that people 
conservatively weigh information when faced with a probability inference task. If this were the case, 
the prices in our markets would never reflect that of the aggregate Bayesian probabilities, but rather 



some fraction of the aggregate. We need an experimental design that enables us to distinguish the 
influence private information and market information on the of the subjects’ beliefs so we can 
investigate the driving forces behind aggregation.  

Twice each round, subjects are asked to predict the percent probability that they are drawing from the 
Blue Bag. The first prediction takes place after the subjects have received a marble draw and they are 
asked to report the probability of the Blue Bag relative to their private information. The second 
prediction takes place after market trading has ended. Subjects are asked to report the probability of 
the Blue Bag taking into account their private information and the market price.  

To ensure subjects report their true beliefs, we implement a quadratic scoring rule using Bayes’ rule as 
the standard by which they are paid. A Subject receives payment at the end of the experiment based on 
how close his or her predictions are to the individual’s Bayesian probability and to the aggregate 
Bayesian probability. By comparing a subject’s elicited beliefs with Bayes’ rule, we can estimate the 
subject’s conservatism. Similarly, by comparing the difference between the initial belief elicitation and 
the second belief elicitation we can estimate how subjects incorporate market information into their 
beliefs. 

As the periods in the experiment progress, it will be harder to disentangle subjects’ beliefs based on 
their private information from any influence of the asset markets. For this reason, we are conducting a 
control experiment using the same probability generating procedures as the prediction market 
experiment. Subjects in the control experiment will not participate in the asset markets, but rather 
simply draw from the randomly chosen bag and report their individual beliefs. By comparing the 
prediction market experiment with this control experiment, we will be able to estimate the degree in 
which market prices are inconspicuously blending with private information. 

Q3. Does experience with prediction markets affect the formation of prices? 

It is plausible that real-world prediction market participants have experience in mapping how their 
private information, beliefs and observations of market prices translate into the discovery of the true 
state. Therefore it is likely that if information aggregation was occurring, participant experience might 
play a role. We need an experimental design that enables us to determine if experience changes the 
properties of the aggregation in a prediction market.  

In our design, subjects will participate in two, independent 6-period prediction markets. In the first 
session, subjects will have no experience mapping the relationship between their private information, 
the market prices and the realization of the true state. Following the conclusion of the first session, 
subjects will have seen how their private information and market prices translate into the realization of 
the true state.  We believe this realization will have an effect on how subjects view the market price as 
indicators of the true state and could change their trading behavior.  


