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PREDICTION MARKETS: AN EXTENDED
LITERATURE REVIEW

Georgios Tziralis and Ilias Tatsiopoulos

This paper presents an attempt to study and monitor the evolution of research on prediction markets

(PM). It provides an extended literature review and classification scheme. The former consists of 155

articles, published between 1990 and 2006. The results show that an increasing volume of PM

research has been conducted in a very diverse range of areas. The articles are further classified and the

results of this classification are presented, based on a scheme that consists of four main categories:

description, theoretical work, applications, and law and politics. A comprehensive list of references

concludes this literature review. It is the authors’ intention to provide an expedient source for anyone

interested in PM research and motivate further interest.

INTRODUCTION

PM emerged fairly recently as a promising forecasting mechanism able to

handle efficiently the dynamic aggregation of dispersed information among

various agents. The interest that this mechanism attracts seems to be

increasing at a steady rate, in terms of both business interest and academic

work. This review surveys and examines relevant existing literature and its

trends, while it is also designed to provide a unique starting point for the

further study of PM literature.

While there is no universally accepted terminology and definition of PM,

the following definition is used, based on that given by Berg and Rietz (2003):

Prediction markets are defined as markets that are designed and run for the

primary purpose of mining and aggregating information scattered among

traders and subsequently using this information in the form of market values

in order to make predictions about specific future events.

PM is an exciting area for research, partly because of its novelty and the

exploding growth of interest in it. This paper presents a comprehensive review

and classification of the literature on PM research, starting from its

introduction and the first applications of the PM concept in the early nineties

(Hanson (1990), Hanson (1992), Kuon (1991) and Forsythe et al. (1992)) up

until the writing of this paper. The scheme used represents the authors’ view

of the focus and direction of PM research and reveals a rapid growth in the

number of published articles. The current state and direction of research topics

should be of interest to many and we hope that this review will serve as a

roadmap of PM for both academics and practitioners.

The paper is organized as follows. Firstly, the research methodology is

described, followed by a commentary on the current – and diverse –

terminology existing in the PM field, along with the evolution and growth of

the literature and research itself. Subsequently, a classification method is

introduced and its results are analysed. The article finally concludes by

presenting research implications and an extended list of PM references.
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RESEARCH METHODOLOGY

This survey is the outcome of an attempt to collect and study the totality of

PM related academic work. Thus far, no relevant literature review could be

identified. Hitherto, there existed, for example, no publication outlet dedicated

exclusively to PM research. Therefore, the inclusion of every potential source

of academic knowledge dissemination was essential.

As a result, all journal articles, conference proceedings papers, books or

book chapters, master’s theses, doctoral dissertations or other unpublished

academic working papers and reports that are referring to the concept of PM

were collected, studied and are cited herein. The search was conducted mostly

through the World Wide Web, as well as electronic libraries and academic

databases. The literature review finally resulted in identifying 155 articles,

which are classified by type of publication as shown in Table 1. By its very

nature, this review could therefore be characterised as extended but by no

means as exhaustive. Nevertheless, it serves as a comprehensive basis for

understanding PM research.

TERMINOLOGY

PM is not a unique and globally adopted descriptor of the concept and

mechanism that was defined previously. On the contrary, the terminology used

to address this concept is rather wide. The literature search was based on the

following five more usual and relevant descriptors: “prediction markets”,

“information markets”, “decision markets”, “electronic markets” and “virtual

markets”. Moreover, the references of each article found were further

examined as to identify relevant citations that use perhaps another descriptor.

The full text of each article was then reviewed to eliminate those articles that

were not actually related to PM. The final selection of 155 articles was then

classified on the basis of the prevalent descriptor used in each article to

describe the concept of PM. The distribution is depicted in Figure 1. Other

descriptors which were identified during the research, include “political stock

markets” (Berlemann and Schmidt (2001), Bohm and Sonnegard (1999),

Brüggelambert (2004), Forsythe et al. (1994), Forsythe et al. (1992), Hansen

TABLE 1

NUMBER OF ARTICLES PER TYPE OF PUBLICATION

Type of publication Number of articles

Journal articles 58 (37%)

Books & book chapters 22 (14%)

Conference proceedings 15 (10%)

Masters theses & doctoral dissertations 7 (4%)

Working papers, reports & unpublished work 53 (35%)

Total 155 (100%)
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et al. (2004), Hauser (2005), Jacobsen et al. (2000), Murauer (1997) and Ortner

et al. (1995)), “election stock markets” (Antweiler and Ross (1998),

Brüggelambert and Crüger (2002), Forsythe et al. (1995), Forsythe et al.

(1998), Forsythe et al. (1999), Kou and Sobel (2004) and Kuon (1991)),

“artificial markets” (Pennock et al. (2000), Pennock et al. (2001) and Pennock

et al. (2001)) and “idea futures” (Hanson (1990), Hanson (1992) and Passmore

et al. (2005)).

It becomes clear that the terminology used to describe the same concept is

very diverse and extensive. This fact could lead to the division of the PM

society and research at a very early stage of its development and makes the

agreement on globally accepted and standardised terminology all the more

important, the authors argue.

EARLY WORKS AND EVOLUTION

The series of articles that Hanson published between 1990 and 1992 (Hanson

(1990), Hanson (1990), Hanson (1991) and Hanson (1992)) are the very first

introductory texts on the topic of PM. The earliest application of a PM

mechanism, the Iowa Electronic Markets, was initiated in 1988 and was

originally designed to study market dynamics while predicting the outcome of

US presidential elections. Forsythe, Nelson, Neumann and Wright wrote the first

academic article on the Iowa Electronic Markets in 1992 (Forsythe et al. (1992)).

The early works of the nineties focused mainly on political stock markets

applications. Aside from the papers on the most popular PM, the Iowa

Electronic Markets (Berg et al. (1996), Berg et al. (1997), Forsythe et al.

FIGURE 1. Number of articles per term used to describe the concept of PM.
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(1994), Forsythe et al. (1992) and Forsythe et al. (1999)), other election

markets were described and analysed, like the one founded as early as 1990 in

Germany (Beckmann and Werding (1996) and Kuon (1991)) as well as others

in Canada (Antweiler and Ross (1998), Forsythe et al. (1995) and Forsythe

et al. (1998), Austria (Murauer (1997) and Ortner et al. (1995)) and Sweden

(Bohm and Sonnegard (1999)). Ortner also made important contributions to

the field with his doctoral dissertation in 1996 (Ortner (1996)) and the

description of PM’s first application as a business tool by Siemens Austria in

1997 (Ortner (1997) and Ortner (1998)).

PM literature up until 1998 is limited to mainly those above-mentioned

articles. In the following years however, this survey witnesses a significant

increase in the amount of PM literature. The publication trend, as depicted in

Figure 2, could be roughly described as being of exponential growth: the

number of relevant articles in 2002 corresponded to 14, increased to 22 during

2004, while in the first 8 months of 2006 there were already 34 published

articles.

Among these most recent articles it is of paramount importance to

mention the pioneering work of Pennock on a dynamic pari-mutuel market

framework (Pennock (2004)) and of Hanson on combinatorial market design

(Hanson (2003)). Other equally significant contributions, both in terms of

citations and implications, were made by Spann and Skiera (2003), Wolfers

and Zitzewitz (2004) and Berg and Rietz (2003) among others. This

substantial increase of literature makes the need for further classification of

FIGURE 2. Publication trend.
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articles in terms of their nature of PM research indispensable. This need is

addressed in the following section.

CLASSIFICATION METHOD

The classification framework, shown in Figure 3, was based on the

literature review and the nature of PM research. The papers were classified

into four broad categories: (a) description, (b) theoretical work, (c)

applications and (d) law and policy; and each category is further divided

into subcategories. It has to be stated, however, that this framework is

designed to be rather practical than strictly documentary, serving as a

navigation tool for researchers. Each paper was assigned to the category that

describes most accurately the core of its PM relevant contents alone. The

categories’ breakdown is described hereafter.

(a) Description

This category covers descriptive literature on PM research, including

introductory texts, general description, open questions, etc.

1. Introduction: This subcategory contains mostly short and rudimental

texts on the basics of PM, which are often a subsidiary topic of the

publication.

2. General description: The subcategory covers lengthy and detailed

articles that usually address the analysis of a variety of aspects on PM.

3. Open problems: This consists of works that highlight issues which have

yet to be addressed by the literature in a fully satisfactory way.

FIGURE 3. Classification of topics in PM literature.
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4. Other descriptive issues: This subcategory contains papers that discuss

other descriptive issues on PM, such as taxonomy, its potential use in

education and other fields.

Theoretical work

The literature in this category includes papers of theoretical nature and is

divided into the following three areas:

1. Market modelling and design: This contains various texts dealing with

aspects on PM modelling, framework design and analysis.

2. Information aggregation convergence and equilibrium: The sub-

category consists of papers discussing the convergence and equilibrium

properties of the information aggregation process that is hosted by PM.

3. Other theoretical issues: This includes works on other theoretical issues

that could not be assigned to the previous two subcategories, such as

the interpretation of PM prices.

Applications

This broad category includes the totality of papers describing or analysing

applications of the PM concept, either of experimental or practical nature.

1. Experiments: This is comprised of various experimental applications of

the PM concept, held in academic or some other environment.

2. Iowa Electronic Markets: The subcategory contains all the papers that

focus on the description and analysis of results of the Iowa Electronic

Markets.

3. Other political markets: This covers all the literature referring to

political stock markets applications, with the exception of the Iowa

Electronic Markets. The references include political stock markets in

Germany, Canada, Austria, Sweden, Netherlands, Australia and

Taiwan.

4. Markets on sport events: This subcategory comprises of articles of PM

applications in various sport events. Comparisons of real-money and

play-money markets are also included in this subcategory.

5. Other applications: The subcategory contains the rest of applications

that could not be assigned to any of the previous ones and

includes among others business and entertainment web games

applications.

Law and Policy

This last category consists of law and policy literature on PM research.

1. Legality and regulation: This subcategory is comprised of papers

referring to aspects on the legality of PM and provides directions for

their regulation.

THE JOURNAL OF PREDICTION MARKETS2007, 1 1
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2. Public policy and decision making: The works of this subcategory

address the potential of PM in improving policy analysis and public

decision making.

3. The Policy Analysis Market: This covers all the literature describing

the Policy Analysis Market, a PM application that was designed to

support policy analysis on sensitive political issues, such us

international affairs and terrorism.

4. Other law and policy issues: This subcategory covers other law and

policy aspects on PM.

CLASSIFICATION RESULTS

The 155 papers found were classified according to the above mentioned

model. The distribution of articles by topics is shown in Figure 4. The majority

of published research concerns the applications of PM (72 articles, 47%),

whereas 36 articles (23%) were to found to be mainly of descriptive nature and

27 (17%) of theoretical nature.

Table 2 lists the number of description articles. 40% (13 articles) were

general descriptions to the concept of PM, while 30% (10 articles) were of

introductory nature.

Table 3 shows the number of articles categorised as theoretical works. The

majority of them (16 articles, 59%) refers to market modelling issues,

followed by 33% (9 articles) denoting to the study of convergence and

equilibrium properties.

FIGURE 4. Classification results of PM literature.
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Table 4 lists the number of articles of each PM application subcategory.

21 articles (29%) were written on other PM than the Iowa political markets, 16

on Iowa Electronic Markets (22%), 15 on other applications (21%) and 13 on

various experiments (18%).

TABLE 2

NUMBER OF DESCRIPTION ARTICLES

Description Number of articles

Introduction 13 (36%)

General description 13 (36%)

Open problems 5 (14%)

Other descriptive issues 5 (14%)

Total 36 (100%)

TABLE 3

NUMBER OF THEORETICAL WORK ARTICLES

Theoretical work Number of articles

Market modelling 16 (59%)

Information aggregation convergence & equilibrium 9 (33%)

Other theoretical issues 2 (7%)

Total 27 (100%)

TABLE 4

NUMBER OF APPLICATION ARTICLES

Applications Number of articles

Experiments 13 (18%)

Iowa Electronic Markets 16 (22%)

Other political markets 21 (29%)

Markets on sport events 7 (10%)

Other applications 15 (21%)

Total 72 (100%)

TABLE 5

NUMBER OF LAW AND POLICY ARTICLES

Law & Policy Number of articles

Legality & regulation 4 (20%)

Public policy & decision making 11 (55%)

The Policy Analysis Market 4 (20%)

Other law & policy issues 1 (5%)

Total 20 (100%)
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Table 5 shows the number of articles in law and policy related topics.

Public policy and decision making was the dominant subcategory, as 55% (11

articles) were published on this topic.

Table 6 presents a summary of all reviewed articles and assigns each of

them to their respective subcategory. This is a helpful resource for anyone

looking for PM articles in a specific area.

CONCLUSIONS AND RESEARCH IMPLICATIONS

As the nature of research on PM is difficult to be limited to specific

disciplines and the origin and growth of the literature is rather recent, the

relevant material is scattered across various sources of academic writings. As

a result, the research for this literature review was not focused exclusively on

journal articles, but also extended to conference proceedings papers, books,

book chapters, master’s theses, doctoral dissertations and other unpublished

academic working papers and reports. This wide literature survey was

undertaken in order to identify all PM related academic articles from all

possible sources of PM research. This resulted in the identification of 155 PM

articles published between 1990 and 2006.

Although this review cannot claim to be exhaustive, it does provide

reasonable insights into the state of the PM research. The authors feel that the

results presented in this paper have several important implications.

(a) Undoubtedly, PM research and applications will significantly

increase in future.

(b) There is a strong need to standardise the terminology used to refer to

the PM concept.

(c) The formation and dissemination of a fully appropriate PM

mechanism, such as the dynamic pari-mutuel presented by Pennock

Pennock (2004), could lead to the expansion of PM research and

applications.
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