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Analysis of Competing Hypotheses 

Analysis of Competing Hypotheses (ACH) is an intelligence analysis method based on 
evaluating plausible a nd exclusive hypotheses for a given question. It involves validating 

or invalidating hypotheses using available information; i.e., observed facts or existing 
data that essentially represent evidence for or against each hypothesis. Through a logical 

elimination process, ACH seeks primarily to refute rather than validate hypotheses. 
In short, it helps select those hypotheses compatible with the available information 

and retrieve the best possible estimate. ACH resembles Differential Diagnosis (DD) in 
medicine, whereby a particular disease is distinguished from others presenting some 
similar clinical symptoms in a patient. ACH enables the user to reduce cognitive bias, 

notably confi rmation bias which compels people to seek evidence confi rming their 
own prejudices. A later version of ACH, aptly named Structured Analysis of Competing 
Hypotheses (SACH), entails breaking down one complex question into simple questions 

then conducting a traditional ACH on each of these questions.

TECHNICAL 
REQUIREMENTS 
While ACH is often 
completed with the use of 
specialized software, such 
software is not necessary. 
One advantage of ACH is 
that it can be completed on 
scratch paper, if need be.

APPLICATIONS SCOPE
ACH was developed by Richards Heuer in the 
Central Intelligence Agency (CIA) during the 
1980s to help analysts within the American in-
telligence community reduce their cognitive 
biases when dealing with complex issues. The 
objective is to provide correct explanations of 
a situation or accurate forecasts for the future. 
ACH is an eight-step method based on cognitive 
psychology, decision analysis, and the classi-
cal scientifi c method. The rigor inherently re-
quired means this method is appropriate to use 
in controversial issues for which analysts wish 
to show the components considered in making 
judgements. Applicable to diverse problems 
which may necessitate explaining an actor’s de-
cision or making future forecasts, ACH works 

well when available information is scattered, 
incomplete, ambiguous or deceptive. 

Time frame: The method is appropriate for any 
time frame, but the longer the time frame, the 
less confi dence one should have in the results 
of ACH. Actually, ACH’s limitations appear in the 
relative diffi culty of the questions asked when 
using it.

Domain: One of the true strengths of ACH is that 
it can work in virtually any domain and with vir-
tually any kind of information. 

Number of participants: ACH is typically con-
ducted individually or in small groups. Several 
attempts have been made to make collaborative 
ACH software for large groups but none of the 
attempts has been completely successful.

TOOL IMPLE MEN-
TATION COSTS
ACH typically costs noth-
ing but time to implement. 
There are a number of 
free software packages 
to help with the analysis 
and, as noted earlier, ACH 
can be conducted without 
using any of them.

TIME FRAME
Time frame will obviously 
depend on the nature of 
the question. More intri-
cate questions will require 
signifi cantly more time. 
That said, analysts trained 
in the method can com-
plete an ACH analysis as 
quickly as those who use 
similar but less rigorous 
methods.

L’analyse morphologique
L’analyse morphologique permet d’explorer les futurs possibles d’un système, à partir de 
la combinaison des hypothèses associées à ses variables ou ses composantes. À l’origine 
utilisée en innovation technologique, cette méthode se prête aussi à la construction de 
scénarios prospectifs. La trame d’un scénario sera alors une combinaison des hypo-

thèses sur l’évolution des variables du système ; chaque scénario représentant un jeu 
d’hypothèses différent. Stimulante pour l’imagination, l’analyse morphologique permet 

un balayage systématique et transparent du champ des possibles.

PLACE DANS LES DÉMARCHES 
DE PROSPECTIVE
C’est l’une des méthodes qui permettent de construire des 
scénarios cohérents, à caractère systémique (l’ensemble du 
système est pris en compte), d’une façon transparente (le mode 
de travail et les résultats sont visibles par tous). Cette méthode 
très structurée est utilisée notamment en France, en Europe 
du Nord, en Amérique latine et dans certains pays africains. 

CHAMP D’APPLICATION
C’est la méthode recommandée pour les travaux exploratoires 
sur les évolutions possibles d’un système comportant plusieurs 
niveaux emboîtés, ou plusieurs composantes (économique, 
technologique, sociétale…) ou de nombreuses variables 
d’infl uence liées entre elles. Elle présente l’avantage d’une 
grande transparence à toutes les étapes jusqu’aux résultats. 

Domaines : tous les domaines.

Nombre de participants : en général, un groupe de travail 
réunissant physiquement 5 à 15 participants et refl étant les 
différents domaines examinés. 

COÛT DE MISE 
EN ŒUVRE
L’apprentissage est rapide. 
Le coût, limité, correspond 
au temps nécessaire à l’orga-
nisation de deux ou trois réu-
nions d’un groupe de travail 
— la base d’analyse ayant 
été validée au préalable.

CALENDRIER
Une réunion d’une demi-
journée, une fois la base 
d’analyse validée, pour 
construire les trames des 
scénarios. 
Dans une analyse morpholo-
gique emboîtée, une réunion 
d’une demi-journée par com-
posante pour construire les 
trames des microscénarios, 
plus une journée de réunion 
pour les trames des scéna-
rios globaux.
+ le temps de rédaction des 
scénarios, et de leur valida-
tion en réunion ou à distance.

POINTS CLEFS 
• Construire un scénario tendanciel, des scénarios contrastés 
 ou de rupture et des scénarios de visions d’acteurs participant 
 à la démarche prospective. 
• Privilégier la puissance des histoires de quelques scénarios 
 plutôt que multiplier les scénarios, sans pour autant se limiter
 aux trois scénarios « repoussoir », « rose » et tendanciel. 
• Ne jamais passer directement de la trame des scénarios à 
 leur descriptif par une liste à puces sur un diaporama. Rédiger 
 de façon détaillée le scénario afi n d’éviter les incohérences. 
• Conserver éventuellement une colonne « hypothèse » vide dans 
 le tableau morphologique : lors de la construction des scéna-
 rios, de nouvelles hypothèses peuvent se révéler nécessaires.
• Dans certains cas (manque de temps), construire les trames 
 de scénarios à partir du tableau morphologique avant de les 
 soumettre au groupe de travail.

PRÉREQUIS 
TECHNIQUES
Disposer d’une base 
d’analyse (le système, ses 
variables et leurs hypothèses 
d’évolution) et si possible 
d’un tableur ou d’un traite-
ment de texte. Pour réaliser 
des analyses morphologiques 
complexes, il existe des 
logiciels (Scenaring Tools 
ou MA/CarmaTM).
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Scenario Building: 
The 2x2 Matrix Technique

This collective scenario generation technique pairs the two drivers of the highest 
importance and the greatest uncertainty for the topic under study as axes creating 

a 2x2 matrix which forms the basis for possible scenarios. The 2x2 matrix approach is 
often used for testing medium- to long-term policy because it ensures that policy 

direction is robust within a range of environments. Group diversity, fl exibility, 
and rapidity are other hallmarks of this technique.

RELEVANCE AND USE IN FORESIGHT
Used around the globe, the 2x2 matrix technique helps 
create scenario narratives. Its success may be ex-
plained by how easy it is to implement and generate 
highly contrasted scenarios in a short period of time.

However, the 2x2 matrix technique does present short-
comings. It does not explicitly take into account inter-
action between a large number of variables. Further-
more, because it focuses on key uncertainties, it does 
not integrate stable trends and gradual developments.

APPLICATIONS SCOPE
The 2x2 matrix technique can be applied in any situa-
tion where scenarios are useful, whether as a stand-
alone one-day exercise or part of a project lasting 
several months. 
• Domain: all domains.
• Number of participants: any group of people, from 
3 to over 100, can be engaged in a 2x2 scenario devel-
opment exercise. The sessions work best with a diverse 
group bringing together a variety of expertise and 
experience.

TOOL IMPLEMEN TATION 
COSTS
The main implementation cost will be 
the consultant’s time spent on des-
igning, preparing and facilitating the 
scenario-building sessions and drafting 
the scenarios based on the material 
generated. He or she will need at least 
one assistant/note-taker, and addi-
tional support if more than 30 people 
are involved in the workshops.

For a simple 2x2 matrix project, one 
to three workshops of approx. 6 hours 
each should be budgeted with venue 
and catering included. 

Research and horizon scanning, if 
not already undertaken, will need 
to be carried out prior to the work-
shop sessions.

TIME FRAME
Once the subject and working group 
have been determined, the 2x2 matrix 
technique requires only a few hours of 
group work. However, fl eshing out the 
scenarios generated in the workshop(s) 
does require a signifi cant number of 
hours/days per facilitator or leader. 

BASIC CHECKLIST 
• Scope out the issue to be addressed as a subgroup or 
 project team, undertake some research and horizon 
 scanning of relevant factors and drivers of change 
 prior to the workshop.
• Make sure your work is rigorous and systematic, and 
 can be presented as robust so as to reassure clients 
 or senior staff who may be nervous about the use of 
 intuitive and qualitative methods.
• Ensure that drivers of change (particularly those 
 chosen for the axes) are transformative forces not 
 outcomes. 
• Resist the temptation to ask consultants to develop 
 scenarios for the group. The benefi ts of holding work-
 shops with a diverse group of participants (experts, 
 employees and external stakeholders) outweigh the 
 disadvantages (time and cost).

TECHNICAL 
REQUIREMENTS 
In most cases, no particular prepara-
tion is required. Participants bring 
their ideas, knowledge and experi-
ence.The usual workshop logistics are 
needed, e.g., adequate space, basic 
offi ce supplies (fl ipchart, marker, sticky 
notes), possibly simple audiovisual 
equipment.
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L’abaque de Régnier
L’abaque de Régnier est une technique de consultation d’experts et d’acteurs utilisée dans de 
nombreux domaines. Dans une démarche de prospective, il permet de recueillir des avis sur 
les messages clefs, que ce soient des tendances, des ruptures, des hypothèses, des enjeux 
ou des propositions, et de les mettre en débat. Cette technique, développée en France par 

François Régnier, au début des années 1970, repose sur un système de votes colorés étayés 
par une argumentation. Elle présente plusieurs avantages : l’utilisation des votes colorés 
évite les malentendus du langage naturel ; avec l’abaque, il n’est pas possible de forcer le 

consensus là où il n’existe pas ; enfi n les controverses deviennent compréhensibles et 
libèrent l’intelligence collective.

PLACE DANS LES DÉMARCHES 
DE PROSPECTIVE
La consultation des acteurs et la mise en débat de leurs avis 
à l’aide d’un abaque de Régnier sont fréquentes en France. La 
technique permet de repérer aisément les communautés d’inté-
rêts et leurs différentes visions de l’avenir à partir de la répar-
tition des votes. Elle valorise les arguments qui expliquent les 
positions et permet d’identifi er les controverses ainsi que leurs 
tenants et aboutissants. Elle est particulièrement adaptée aux 
sujets impliquant différents groupes d’acteurs, et contribue à 
éclairer et comprendre la variété des façons de penser l’avenir. 
Elle diffère fortement dans ses objectifs de la méthode Delphi qui 
vise à établir une convergence de visions entre experts. 

CHAMP D’APPLICATION
L’abaque de Régnier peut être utilisé à différentes étapes 
d’une démarche de prospective. En voici quelques exemples : 
• Mise en débat auprès d’experts et acteurs des hypothèses clefs 
 d’une analyse prospective thématique (santé, biodiversité…). 
• Consultation d’un panel représentant une profession, un type 
 d’acteur donné, en vue de la préparation d’une vision commune.
• Mise en débat de projets, chantiers, expérimentations auprès 
 des parties prenantes.
La technique permet d’animer un groupe de travail en présentiel 
mais aussi de consulter en ligne plusieurs milliers de personnes.

COÛT DE MISE 
EN ŒUVRE
Le coût est lié au temps de 
conception de l’enquête, de 
repérage du panel qui sera 
consulté, d’administration et 
de mise en débat de l’enquête. 
Les phases de test sont essen-
tielles. Les répondants ont 
accès aux résultats. L’en-
semble peut être réalisé sur 
Color Insight qui est acces-
sible gratuitement. 

CALENDRIER
De trois semaines à deux 
mois lorsque l’enquête est 
réalisée en ligne auprès de 
plus de 100 répondants, re-
lances comprises. Ce temps 
inclut les semaines consa-
crées à la mise au point du 
questionnaire et au test. La 
valorisation des résultats et 
leur mise en débat néces-
sitent un travail de quelques 
semaines supplémentaires. 

POINTS CLEFS 
• Accorder la plus grande attention à la formulation des items 
 du questionnaire (hypothèses, enjeux, projets) sous la forme 
 d’affi rmations franches pour permettre l’expression de la va-
 riété des avis. Les rédacteurs des items doivent se garder de 
 toute infl uence et préférer l’exposition d’idées contradictoires 
 plutôt que d’idées de synthèse.
• Ne pas négliger la phase de test.
• Une enquête abaque n’est jamais une fi n en soi et ne se suffi t 
 pas en elle-même, elle s’inscrit dans une démarche avec une 
 base d’analyse à l’amont et un processus de travail à l’aval.
• Considérer la valorisation des résultats comme une étape en 
 soi en commençant par une mise en débat des résultats de 
 l’enquête abaque.

PRÉREQUIS 
TECHNIQUES
Avant de mener une enquête 
abaque de Régnier, il est utile 
d’avoir déjà participé à une 
démarche où elle a été mise 
en œuvre. Il est préférable de 
connaître le fonctionnement 
de Color Insight (en accès 
libre) : www.colorinsight.fr.
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Prediction Markets:  
How They Can Work in Foresight 
A prediction market is a competitive betting game designed to tap into the collective 

intelligence of a large group of participants so as to predict the occurrence  
of specific events in the short-term future. This approach may generate dynamic  

predictions that evolve in real time until the issue has been resolved. 

RELEVANCE AND USE IN FORESIGHT
This tool application is emerging in the foresight process so 
there is limited feedback available. Prediction markets could 
serve well as a complementary tool to build and share some 
specific prediction or forecast on short-term events. In classi-
cal foresight, a retrospective view would shed additional light 
on most topics and a study may exceed a time horizon of two 
years. 

APPLICATIONS SCOPE
Time frame: short-term events (two years at most).

Domain: politics, geopolitics, technology, regulation,  
actor decision-making.

Number of participants: from a few dozen traders to several 
thousand.

Prediction markets are useful when (i) knowledge is decen-
tralized and information is distributed among many people or 
difficult to gather; (ii) new information arrives continuously, 
requiring forecasts to be frequently updated; (iii) little relevant 
or reliable past data exist to make projections. 

TOOL IMPLEMEN­
TATION COSTS
Material: subscription to a 
prediction market service 
or license from a software 
provider. 

Cost: 1 workday spread over 
a 1-month period for project 
manager to build and test 
question.

Additional: rewards (gifts, gift  
certificates or equivalent).

Communication with the pan-
el along the survey and with 
the final customer(s) after.

TIME FRAME 
Survey Design: approx.  
1 month including test.

Implementation: 6 to 24 
months depending on the 
event horizon.

BASIC CHECKLIST 
•	Check for legal clearance to run the market (legal rewards,  
	 protection of the personal data).

•	Ensure topics are relevant to the foresight process. 

•	Set out precisely defined observable outcomes.

•	Do a trial run with a small group, especially if several  
	 questions are listed.

•	Maintain the quality and interest of the participant crowd.

•	Animate the community during the process.

•	Make sure the project or community manager has  
	 experienced a prediction market at least as a participant.

TECHNICAL  
REQUIREMENTS 
Subscription to prediction 
market provider: direct use 
or through a provider for set-
up/running.

Public prediction markets: 
Betfair, HSX, Hypermind, 
Predictlt, SciCast. 

Service providers: Lumenogic, 
Hypermind, Cultivate Labs.
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Abstract
A prediction market is a competitive betting game designed to tap into the collective intelli­
gence of a large group of participants to predict specific future events or quantities. An efficient 
way to crowdsource forecasting on a large scale, a prediction market is particularly useful in 
generating dynamic predictions that evolve in real time until the issue is resolved.

The first modern prediction market began in 1988 as an academic research project at the 
University of Iowa’s Tippie College of Business and offered forecasts on that year’s US pres­
idential election. The World Wide Web soon enabled the launch of larger prediction markets 
targeted at the general public, sometimes bearing other names, like betting exchanges or idea 
futures. Over the years, this form of “crowd wisdom” has acquired an impressive track record 
of accurate forecasting in diverse fields ranging from sports and film to business, elections, 
geopolitics and even medicine.

In its most common form, a prediction market resembles a financial market for binary options 
or futures. People can buy and sell predictions about a particular event occurring, e.g., John 
Smith’s winning the election. A prediction market may also yield a variable’s future value, e.g., 
candidate John Smith’s share of the vote. In each case, the expiration price of the prediction 
will be determined by the actual outcome. In the binary example given above that could mean 
$100 if John Smith wins the election and $0 if he loses. The second example might translate 
to $1 for each percentage point of vote share. 

When the outcome is still unknown, the price of a prediction may evolve dynamically in res­
ponse to supply and demand from the participants within the market (the traders), according 
to their individual forecasts for the expiration price. As in a financial market, the transaction 
price is negotiated directly among the traders themselves rather than being set by a bookmaker.  
The price of a prediction thus captures the collective forecast and stands as the point at which 
the traders collectively agree to disagree. For instance, a price of $65 might predict a 0.65 prob­
ability that John Smith will be elected or will garner 65% of the vote. The trader who thinks that 
prediction is too pessimistic would have incentives to buy and push the price up. The trader 
who thinks that prediction is too optimistic would have incentives to sell and push the price 
down. 

As in any kind of market, prediction traders are rewarded in proportion to their ability to “buy 
low and sell high”. Accuracy, precision, and timeliness all play a crucial role therein. Indeed, 
prediction markets provide incentives for both the timely and truthful revelation of opinions.

If designed properly, they may also exhibit learning. Over time and many predictions, the best 
forecasters will profit at the expense of those whose predictions are less often correct. They will 
have increasingly more money to invest, thus more and more influence on the market prices. 
In contrast, poor forecasters’ ability to set prices will progressively diminish as their capital 
shrinks. This continuously-updated performance-based weighing of individual opinions helps 
sharpen the accuracy of the market’s predictions. n



Prospective and Strategic Foresight Toolbox  ❘  January 2017

4	 © Futuribles International 

Description

Application Domain Resources
Prediction markets are generally used to forecast short-to-medium-term observable events, 
rarely more than 24 months into the future. Public prediction markets have focused primar­
ily on sports, elections, geopolitics, medicine, science and technology. They have also been 
used for some macro-economic questions not traded on existing financial markets. Private 
prediction markets are usually run within a company, e.g., Google, or with an expert panel, e.g., 
doctors. These markets focus on various predictions relevant to business, e.g., product sales, 
project deadlines, and industry regulation.

The market’s ability to tap into collective intelligence and produce real-time forecasts is partic­
ularly useful in the following instances:

w Knowledge is decentralized: Information or expertise is distributed among many people, 
hard to gather or difficult to verbalize (implicit knowledge).

w The situation is fluid: New information comes into the market continuously so forecasts 
must be updated frequently.

w The past is irrelevant: Little relevant or reliable data are available to make projections.  

Requirements
The requirements to run a prediction market are as follows: 

w Legal clearance to run the market. Note that real-money markets are illegal in most jurisdic­
tions, and subject to heavy regulation where they are legal. The alternative is to run the market 
as a “play-money game” which is subject to lighter regulation.

w Questions with precisely defined observable outcomes.

w A crowd of participants, who are somewhat knowledgeable or curious about the questions 
asked. 

w Performance-based incentives to participate. 

w Software to run the market online. Managing, matching, plotting and reporting trades in real 
time requires a sophisticated software platform. Fortunately, several companies do sell or rent 
this capability to would-be market operators.

w One or more community managers to formulate and create questions, rule on outcomes, 
manage the community of traders, and distribute rewards.

How a Prediction Market Works
In a prediction market, various predictions/outcomes are listed, as in the stock market. Bets 
are made by buying and selling shares of possible outcomes. A pay-off rule specifies how these 
shares will be valued when the question is settled. Typically, when an outcome occurs, its 
shares are paid $100 each, but when it fails to occur, the shares are worth nothing ($0). In the 
context of an election, we could list shares for the outcome: “John Smith will win the election”. 
Should he be elected, each share would be worth $100 and if he lost, $0.

Until the question is settled, share prices vary according to the supply and demand among 
traders. In a classic design, called a Continuous Double Auction (CDA), everyone can offer to 
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buy or sell shares at his or her chosen price. These offers are on public display in an “order 
book”, and when a buyer and a seller agree on the price, a transaction takes place. In another 
popular design, called the “Logarithmic Market Scoring Rule”, trades are conducted with an 
algorithmic market maker which progressively increases the price when a trader buys shares 
or decreases the price when a trader sells shares.

The example plotted in Figure 1 demonstrates how the price of John Smith shares has evolved 
and is currently set at $80. This means a consensus prediction that John Smith is 80% likely 
to win the election.

If a trader buys a John 
Smith share at $80 and 
the candidate goes on to  
win the election, that share  
will be paid out at $100, 
yielding a profit of $20. 
On the other hand, if the 
candidate loses the elec­
tion, the same share will 
be worthless and the trad­
er will have lost $80.

Unlike a typical betting 
platform, the prediction 
market allows traders to 
settle their wagers even 
while the outcome has yet 
to be determined. How? 
Traders simply sell back 
the previously purchased 
shares. Those who buy low and sell high register a profit. The others will take a loss, but selling 
sooner rather than later may help them limit the damage.

For example, if a trader had bought a John Smith share at $60 before it went up to $80 a few 
days later, perhaps after the candidate’s excellent TV-debate performance, he or she could resell 
it now at $80 and immediately make a $20 profit, no matter who wins the election. On the 
other hand, that trader would be forfeiting an opportunity to win $20 more, should John Smith 
eventually win and his shares be worth $100. The trader’s decision will depend on a personal 
assessment of the chances that the candidate will win the election: higher than 80% (hold), or 
lower than 80% (sell)?

However, requiring traders to buy shares (which puts upward pressure on the price) before 
they can sell them (which puts downward pressure on the price), although highly intuitive, 
runs the danger of biasing the market towards higher prices and dreaded bubbles. It would be 
like requiring people to believe in a prediction before they are allowed to find it too optimistic. 
So in addition to buying and selling, the market will typically offer a third way to deal in shares: 
selling shares that you don’t own yet. In financial markets, this is called “shorting”. The market 
operator lends you shares against a deposit, so you can then sell them and collect the cash, but 
you’ll have to buy the shares back later, at a moment of your choosing, to return them to the 
market operator against the deposit money. If you succeed in buying the shares back at a lower 
price than what you sold them for, you’ll make a profit. The winning strategy in that case is 
“sell high, buy low”. Shorting allows traders to bet directly against over-optimistic predictions 
without having invested in them first.

FIGURE 1. EVOLUTION OF THE SHARE PRICE OF A FICTIONAL 
OUTCOME: “JOHN SMITH TO WIN THE ELECTION”
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If the candidate wins, the shares will be worth $100. If he loses they will be 
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For example, if the outcome “John Smith to win the election” is priced at $80 and a trader 
thinks it is too high because John Smith is significantly less than 80% likely to win, she can 
borrow 1 share against a deposit of $100. When she sells the share on the market at $80, she 
collects $80 in cash. If the share price later falls to, say, $65, she can decide to buy the share 
back. Her deposit money is used for the buy-back, so the market operator gives her back the 
unspent portion : $100-$65 = $35. The trader sold high at $80 and bought low at $65, so she 
made of profit of $15.

The discussion thus far has focused on the binary question, the simplest kind possible in a 
prediction market. This type of question yields answers in the form of a probability, and as a 
basic unit of prediction may be combined to ask more complicated questions with more pos­
sible outcomes and richer answers. The most common types of questions are listed in Table 1.

Tips and Best Practices
w Focus on short- or medium-term prediction: Do not aim further than 24 months into the 
future. Beyond that point, the incentives offered to participate might prove too weak or might 
need to be dramatically increased to maintain traders’ interest.

w Define questions with utmost precision: If a question or its resolution criteria are ambiguous, 
individual traders might forecast different things and render the collective forecast meaning­
less. They will also complain about the settlement, whatever it is, and lose faith in the fairness 

Question Type	 Market Answer	 Example	 Outcome(s)	 Payoff Rule

	 Probability	 Will John Smith	 	 If YES, shares 	
Binary	 of the specified	 win the upcoming	 Yes	 are worth $100 	
	 outcome	 election?	 	 If NO, $0

	 	 	 	 Shares of the	

Discrete	 Probability distribu-	 Who will win	 - John Smith	 winning candi- 

Winner-	 tion over 3 or more 	 the upcoming	 - Jane Doe	 date are worth	

Take-All	 mutually exclusive	 election?	 - Someone	 $100; the	
	 discrete alternatives	 	    else	 other shares 	
	 	 	 	 are worthless

 	 Probability distribu-	 What will	 - More than 55%	 Shares of	
Ordered	 tion over 3 or more	 John Smith’s	 - [50%, 55%]	 the correct	
Winner-	 mutually exclusive 	 share of the vote	 - [45%, 50%]	 interval are worth 	
Take-All	 alternatives on 	 in the upcoming	 - 45% or less	 $100; the others	
	 a continuum	 election be?	 	 are worthless

	 	 What will	 	 	
	 Single-point fore-	 John Smith’s	 	 Shares are worth	
Linear	 cast for a conti-	 share of the vote 	 Vote share	 $1 per 1% of	
	 nuous quantity	 in the upcoming 	 	 vote share earned	
	 	 election be?

TABLE 1. THE MOST COMMON TYPES OF QUESTIONS POSED TO A PREDICTION MARKET

 A comparison of the last two rows demonstrates how the same question  
can be asked in various ways, depending on the type of answer sought:   

probability distribution or single-point forecast
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of the market. For example, when asking who will win a US presidential race, make sure to  
specify whether the question is about the vote in the electoral college or about the popular vote.  
The more details and fine print provided in the description of the question, the better the answers.

w Provide relevant information: Contextual information may increase traders’ interest in a 
question by conveying why it is important. If relevant historical information exists, sharing it 
helps bring all traders up to speed on the issue. If a regular flow of relevant news is available, 
feeding it to the traders helps keep all participants up to date in real time. In the same vein, 
allowing traders to interact in discussion forums increases the volume of shared information 
and insights. 

w Gather a diverse crowd: The crowd of traders should include diverse points of view so that in­
dividual biases are more likely to be cancelled. Professional, geographic, ideological, and even 
ethnic diversity are all beneficial to market accuracy.

w Collect a sufficiently large crowd: The number of traders should be large enough to power a 
liquid and reactive market. Two constraints need to be considered: (i) each question in the mar­
ket should be traded by at least a few dozen traders, and (ii) no trader can be expected to pay 
attention to more than 20 questions simultaneously. The greater the number of participants 
involved, the better the market performance, although there are diminishing returns.

w Offer ‘pseudonymity’: In most contexts, participants will be more willing to trade in unpop­
ular or politically incorrect forecasts if their identities are protected. Full anonymity is detri­
mental to building a community, but letting everyone hide behind a self-chosen pseudonym is 
a good solution that provides cover while enabling social features such as leaderboards, forum 
discussions, and personal profiles.

w Use a mix of incentives: The incentives offered will differ according to whether the mar­
ket is run with real money or play money. In real-money markets, as in financial markets, 
traders risk their own money in order to win other traders’ cash. In that case, the profit mo­
tive alone usually incites participation from those who think they possess relevant informa­
tion. In a play-money market, traders risk nothing but perhaps some of their precious time or 
reputation. Nonetheless they should be offered prizes or cash rewards in proportion to their 
play-money profits. The smaller the material rewards are, the more leaderboards, performance 
awards and discussion forums are needed to offer alternative incentives based on recognition 
and relationships.

w Train participants: Trading does not come naturally to most people hence any kind of training 
material helps boost participation, e.g., one-on-one tutorials, webinars, videos or user manuals,  
in decreasing order of effectiveness.

Errors to Avoid 
w Do not mix linear questions with other kinds of questions. The payoffs in linear questions 
are generally an order of magnitude lower than those in binary or winner-take-all questions. 
When different types of questions are featured side by side, traders usually prefer investing in 
the latter. 

w Do not feature questions about which participants have only very limited knowledge. Predic­
tion markets consolidate informed guesses into hard forecasts. If the guesses cannot possibly 
be informed, the result is garbage-in/garbage-out.

w Do not reward only the very best performers. Stock markets would not be sustainable if only 
the very few best investors were allowed to make a profit. For every Warren Buffet, there are 



Prospective and Strategic Foresight Toolbox  ❘  January 2017

8	 © Futuribles International 

countless small investors who reap small-scale profits. The same applies to prediction markets. 
When only the big winners are rewarded, everyone else soon loses interest and the market 
dies. In real-money markets, this is a non-issue. In play-money markets, however, if only a 
few big prizes are featured, managers could try to sustain interest by offering raffle tickets in 
proportion to play-money profits.

Frequently Asked Questions (FAQs)

w Are prediction markets vulnerable to bubbles, like stock markets?

No. In financial markets, a bubble occurs when a stock is significantly overpriced for no good 
reason. This often happens because of a fundamental asymmetry in stock markets. Basically, 
there is no upper limit on the price of a stock, so it is less risky to buy a stock than to sell it 
short. Thus the pressure on the price to rise is generally higher than the pressure for it to fall, 
causing bubbles to inflate sometimes dramatically. Whereas bubbles may be considered sys­
temic in financial markets, it is not the case with prediction markets. Although mispricing can 
naturally occur in prediction markets, there is no asymmetry between buying and shorting. In 
fact, it is equally risky to buy as it is to short because there is an upper limit, e.g., $100, on the 
value of shares. This means that overpricing and underpricing errors are equally likely. When 
they occur, they arise exclusively from collective mis-estimation (a good reason) rather than 
from mere market mechanics (no good reason).

w Are prediction markets vulnerable to price manipulation?

No. Although any individual trader with enough capital (real or virtual) may temporarily move 
the price of a prediction dramatically higher or lower, such manipulation is unsustainable. 
Any significant price movement away from what seems generally reasonable to the rest of 
the trading population will immediately create large profit opportunities for those willing to 
bring the price back to where it belongs. Interestingly enough, manipulation attempts studied 
in controlled laboratory experiments as well as in live commercial settings concluded that the 
presence of manipulators tends to increase market accuracy by providing even more incentives 
for informed traders to participate. 

w Is speculation compatible with forecasting?

Yes. There are two basic ways to profit in a prediction market: either buy and hold the correct 
prediction until it occurs or repeatedly buy and sell to take advantage of price movements and 
shifts in the collective opinion. The former is closer to pure forecasting, while the latter is akin 
to pure speculation with little attempt at an honest forecast. Yet, both are essential to a well 
functioning market. First, speculators play the role of market makers, providing trading oppor­
tunities for informed buy-and-hold forecasters. Second, over the term of a question, as ground 
conditions evolve, few traders are comfortable being locked into a pure buy-and-hold strategy. 
In fact, most participants will become speculators themselves occasionally or temporarily. This 
flexibility contributes to the market’s reactivity.

w Are real-money markets more accurate than play-money markets?

No. There is no evidence to support the intuition that prediction-market accuracy depends on 
participants’ putting their money where their mouth is. Empirical comparisons of real-money 
and play-money prediction markets have found equivalent levels of accuracy. There are pros 
and cons to each paradigm, though. In a real-money market, the possibility of losing money, 
rather than just some prestige or a shot at some prize, may focus the mind of those who choose 
to participate anyway, and deter those who do not know enough about the questions listed. On 
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the other hand, in a play-money market, the net worth of each participant and his or her ability 
to impact prices are closely correlated with their past success in the market. This is not the case 
in real-money betting when the richest may not necessarily be the wisest. 

Case Study: Hypermind
Hypermind is a prediction market that sells forecasts to asset management firms, multinational  
corporations, government agencies, and media organizations. It was created by Lumenogic,  
the founders of the pioneering prediction market NewsFutures (2000-2010), following a long- 
running collaboration with the Good Judgment Project (GJP), winner of the Aggregative Con­
tingent Estimation (ACE) geopolitical forecasting tournament sponsored by the American gov­
ernment’s Intelligence Advanced Research Projects Activity (IARPA). This case study reviews 
how Hypermind integrates best practices and state-of-the-art technologies to provide reliable 
predictions. 

w Legal clearance: Hypermind is set up on the Internet as a play-money prediction game. No 
purchase is necessary to participate. Although material rewards are distributed according to 
performance, the game is legal and very lightly regulated in the vast majority of countries and 
jurisdictions.

w Questions: The prediction market focuses on geopolitics, geo-economics, and client-defined 
questions related to business. Most questions are binary or winner-take-all, so predictions are 
expressed as probabilities. The time horizons of the questions vary from 1 to 24 months.

w Traders: The Good Judgment research revealed that forecasting is a stable cognitive skill that 
depends less on what participants know (prior domain expertise) than on how participants 
think (general intelligence, curiosity, and open-mindedness). Hypermind began by actively 
recruiting a panel of several thousand highly skilled forecasters from among the 20% top per­
formers in various political, geopolitical, economic and scientific prediction-market contests 
run by NewsFutures and Lumenogic between 2000 and 2014. The company then enriched 
this core group by partnering with various domain-relevant blogs and media organizations 
in order to capture a continuous flow of promising new recruits. Participation is by invitation 
only, and candidates must score sufficiently high on a test of actively-open-minded thinking 
(AOT), a key psychological trait of good forecasters. Once admitted to the panel, traders are 
rewarded solely on actual performance. As a result, good forecasters thrive while poor ones 
quickly drop out. Hypermind traders are competitive, highly educated, cross-generational, pro­
fessionally diverse, and embedded all around the world.

w Incentives: The market’s currency is play money denoted as H for hyper money. Everyone 
begins with a one-time grant of 100,000 H and no possibility of refueling. In this zero-sum 
game, every H earned has been lost by someone else, so any trader’s net worth closely tracks 
his or her relative forecasting ability. Various prediction contests on different topics are offered 
in parallel. Traders may choose the contests in which they wish to participate. They share cash 
prizes of several thousand Euros per contest pro rata with their virtual profits and level of 
participation. These material incentives are complemented with recognition and relationship 
rewards offered by leaderboards and discussion forums.

w Software: Hypermind uses Lumenogic’s prediction-market software. The trading engine is 
a classic continuous double auction (CDA), but with liquidity enhanced by a sophisticated 
frictionless arbitrage algorithm that enables trades to be matched across any number of rival 
outcomes.
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w Community management: Another strong conclusion from the Good Judgment Project is 
that prediction accuracy improves when forecasters share information and feel part of a team. 
Hypermind traders are therefore encouraged to partake in forum discussions. Team spirit is 
further fostered by regular reminders that better collective accuracy translates into more pay­
ing sponsors and larger cash prizes. Hypermind also provides traders with a continuous feed 
of the latest relevant news articles automatically selected from the Google News service.

How Accurate Are the Predictions?
Hypermind’s forecasts are probabilistic. They answer the question: “What are the chances that 
this or that outcome will come true?” The best way to assess accuracy in the absolute is over 
many events, by comparing the probability estimations against observed event frequencies. 

Figure 2 plots this comparison at every 
level of probability from 1% to 99%, 
over 27 months, on 189 questions with 
500 possible outcomes. International 
topics ranged from elections, geopoli­
tics, geo-economics, and business. The 
figure allows us to answer the following 
question: “Of all the events predicted 
by Hypermind to be x% likely, what per­
centage actually occurred?” The closer 
to x% the answer; i.e., the closer the 
data points sit to the chart’s diagonal 
(bottom-left to top-right), the more ac­
curate the market’s probabilities.

Another way to evaluate accuracy com­
pares the market’s results to other fore­
casting methods for the same events. 
Hypermind has generally outperform­
ed polls and big-data statistical models 
in instances where comparison was 
possible. Recent examples include Hy­
permind’s predicting the defeat of the 
Scottish referendum on independence, 
the results of the American 2014 Mid­
term elections (see Servan-Schreiber 
and Atanasov, 2015) and the 2015 elec­
toral victories of Netanyahu in Israel 
and Cameron in the UK. The compara­
tive results on Brexit were more ambig­
uous (see Servan-Schreiber, July 2016). 
Hypermind predicted Donald Trump’s 

Republican Party nomination in 2016 earlier and more steadfastly than all the leading real- 
money prediction markets (see Servan-Schreiber, June 2016) and proved “less wrong” than 
most other methods in the general election (see Atanasov and Joseph, November 2016). In a 
head-to-head forecasting competition sponsored by IARPA on 36 geopolitical questions, Hy­
permind demonstrated the same accuracy as the Good Judgment Project’s so-called “super 
forecasters”, the current gold standard in geopolitical forecasting.

FIGURE 2. COMPARISON OF HYPERMIND’S  
ESTIMATED EVENT PROBABILITIES  

WITH ACTUAL FREQUENCIES OF OCCURRENCE

The probabilities were collected daily at a fixed time for all the 
outcomes traded on the market that day. When all the ques-
tions were resolved, it was possible to compute the proportion 
of outcomes that occurred at each level of estimated probabi-
lity. Note that the size of the data points indicates the relative 
number of data collected at each level. This chart plots 50,463 
probability estimations produced over 27 months, on 189 ques-
tions with 500 possible outcomes. See text for full discussion. 

Source: Hypermind, August 29, 2016.
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Further Reading

Related Techniques

Despite various attractive features, all prediction markets share one significant drawback: the 
intrinsic complexity of the trading paradigm. This often proves a hurdle to participation, espe­
cially in a corporate setting. Therefore, several practitioners have developed simpler types of 
betting contests that still reward participants for their level of accuracy, precision and timeli­
ness yet set aside the market features.

This competitive-forecasting approach includes the Good Judgment Project’s “prediction 
polls”, which collect forecasts through a classic survey and assess them with Brier scores, 

ACCURACY IN MARKET PREDICTIONS

Market predictions are typically expressed as probabilities, which means that accuracy can 
be measured only through many predictions. Accuracy may be defined as a product of both 
calibration and discrimination.

Calibration 

Predictions are said to be well calibrated when the more probable events occur more often 
and the less probable events occur less often. For example, if we consider all the events to 
which the market ascribed 30% probability, we should observe that 30% of them actually 
did take place. Similarly, if we consider all the events to which the market ascribed 80% 
probability, we should observe that 80% of them indeed took place. 

Discrimination 

Discrimination refers to how extreme the predictions are. The closer the predictions are to 
0% or 100%, the more discriminating the predictions are said to be. 

Only an all-knowing god’s predictions could be both perfectly calibrated and discriminating! 	
Events would always be predicted to be 0% likely or 100% likely, and the prediction would 
always be correct. Baring such divine perfection, calibration is preferable to discrimina-
tion. In other words, a fuzzy but correct forecast is better than a categorical but incorrect 
forecast. 

Traditionally prediction markets have demonstrated remarkable calibration; whereas, the 
level of discrimination attained has depended on the difficulty of the questions. n

Source: https://hypermind.com/hypermind/app.html?fwd=#research. Accessed January 18, 2017.
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or Lumenogic’s CHIPS software platform, which allows participants to distribute a limited 
number of tokens among various outcome bins. One advantage of this approach over predic­
tion markets is that the consensus forecast can be computed in the background and treated 
statistically without ever being published or revealed to the participants. Decision-makers in 
corporate settings often find this feature attractive. A drawback for participants, however, is 
that scoring and performance assessment are less transparent and intuitive than in a predic­
tion market. (For more information, see the 2016 article by Atanasov et al. in the bibliography.)

Current Research

The first 25 years of research in prediction markets focused on documenting their prediction 
accuracy and applicability in different contexts ranging from academic laboratories to corpo­
rate settings but also including general public applications in various areas. Currently, the 
most interesting research highlights the following areas:

w Combinatorial markets: The classical prediction markets discussed above become cumber­
some quickly when instead of predicting independent events, the goal becomes computing a 
probability for an outcome that is conditional on other outcomes also occurring. Combinatorial  
markets seek to overcome this practical limit by using algorithmic market makers that link 
bets in various related questions through Bayesian inference networks. (For more information, 
see work by Hanson, and Lahaie et al., and the SciCast website listed in the bibliography.)

w Individual differences: The proliferation of public prediction markets that forecast the same 
events, e.g., the US elections and Brexit, has shown that their forecasts may differ significantly, 
just as the polling number put forward by various institutes may differ for the same election. 
Research is needed to understand what causes these differences. Key questions remain, such 
as are these differences caused by a market mechanism, trader profiles, the reward system? How pre-
dictable might they be? How best to aggregate the forecasts of different types of prediction markets? 
(For more information, see the PredictWise website listed in the bibliography.)

w Hybrid markets: In many sectors, e.g., chess, financial trading or weather forecasting, the 
smartest agents are neither human brains nor artificial intelligence systems but rather a com­
bination of both. Prediction markets have relied thus far almost exclusively on human collec­
tive intelligence. Hence the question how might artificial intelligence and computer models 
best be combined with human judgment in hybrid markets? (For more information, see the 
IARPA/HFC website in the bibliography.)

w Argumentative markets: To the frustration of decision-makers, prediction markets generate 
well calibrated probabilities but remain unable to explain their reasoning. A new line of ap­
plied research seeks to augment prediction markets with formal argumentative capabilities. 
(For more information, see the IARPA/CREATE website in the bibliography.) 

Selective Bibliography
Principles and Mechanisms
Arrow Kenneth, Forsythe Robert, Gorham Michael, Hahn Robert, Hanson Robin, Ledyard John, 
Levmore Saul, Litan Robert, Milgrom Paul, Nelson Forrest, Neumann George, Ottaviani Mar­
co, Schelling Thomas, Shiller Robert, Smith Vernon, Snowberg Erik, Sunstein Cass, Tetlock  
Paul, Tetlock Phillip, Varian Hal, Wolfers Justin, and Zitzewitz Eric, “The Promise of Predic­
tion Market”, Science, 320(5878), May 2008, pp. 877-878, DOI: 10.1126/science.1157679.



Prediction Markets

	 © Futuribles International 	 13

Atanasov Pavel, Rescober Phillip, Stone Eric, Swift Samuel, Servan-Schreiber Émile, Tetlock 
Phillip, Ungar Lyle, and Mellers Barbara, “Distilling the Wisdom of Crowds: Prediction Mar­
kets vs. Prediction Polls”, Management Science (Articles in Advance), 2016.

Hahn Robert, and Tetlock Paul (Eds), Information Markets: A New Way of Making Decisions, 
Washington, D.C.: AEI (American Enterprise Institute)-Brookings Joint Center for Regulatory 
Studies, 2006.

Hanson Robin, “Combinatorial Information Market Design”, Information Systems Frontiers, 
5(1), 2003.

Lahaie Sébastien, Dudík Miro, Rothschild David, and Pennock David, “A Combinatorial Pre­
diction Market for the U.S. Elections”, in Proceedings of the Fourteenth ACM Conference on Elec-
tronic Commerce, Philadelphia, June 16-20, 2013, New York: ACM (Association for Computing 
Machinery), 2013, pp. 341-358.

Servan-Schreiber Émile, Wolfers Justin, Pennock David, and Galebach Brian, “Prediction Mar­
kets: Does Money Matter?”, Electronic Markets, 14(3), 2004.

Servan-Schreiber Émile, “Prediction Markets: Trading Uncertainty for Collective Wisdom”, in 
Hélène Landemore, and Jon Elster (Eds), Collective Wisdom: Principles and Mechanisms, New 
York: Cambridge University Press, 2012.

Wolfers Justin, and Zitzewitz Eric, “Prediction Markets”, Journal of Economic Perspectives, 18(2),  
Spring 2004, American Economic Association.

Applications

Cowgill Bo, and Zitzewitz Eric, “Corporate Prediction Markets: Evidence from Google, Ford, 
and Firm X”, The Review of Economic Studies, 82(4), 2015.

Elberse Anita, and Anand Bharat, “The Effectiveness of Pre-release Advertising for Motion 
Pictures: An Empirical Investigation Using a Simulated Market”, Information Economics and 
Policy, 19(3-4), 2007.

Polgreen Phillip, Nelson Forrest, and Neumann George, “Use of Prediction Markets to Forecast 
Infectious Disease Activity”, Clinical Infectious Diseases, 44(2), 2007.

Rothschild David, “Forecasting Elections: Comparing Prediction Markets, Polls, and their  
Biases”, Public Opinion Quarterly, 73(5), 2009.

Hypermind (Case Study)

Atanasov Pavel, and Joseph Regina, “Which Election Forecast Was the Most Accurate? Or Rather:  
The Least Wrong?”, The Washington Post, November 30, 2016.

Servan-Schreiber Émile, “Hypermind Wins the 2016 Republican Nomination Race”, Hyper- 
mind Gazette, June 2016, URL: https://blog.hypermind.com/2016/06/01/hypermind-wins- 
the-2016-republican-nomination-race/. Accessed January 18, 2017.

Servan-Schreiber Émile, “Brexit Pundits Embarrass Themselves with Misguided Attacks on  
Prediction Markets”, Hypermind Gazette, July 2016, URL: https://blog.hypermind.com/2016/ 
07/04/brexit-pundits-embarrass-themselves-with-misguided-attacks-on-prediction-markets/. 
Accessed January 18, 2017.



Prospective and Strategic Foresight Toolbox  ❘  January 2017

14	 © Futuribles International 

Servan-Schreiber Émile, and Atanasov Pavel, “Hypermind vs. Big Data: Collective Intelligence 
Still Dominates Electoral Forecasting”, in Proceedings of the 2015 Collective Intelligence Confer-
ence, Santa Clara, May 31-June 2, 2015. URL: http://sites.lsa.umich.edu/collectiveintelligence/
wp-content/uploads/sites/176/2015/02/Servan-Schreiber-and-Atanasov-CI-2015-Abstract.pdf. 
Accessed January 19, 2017.

Notable Websites (Alphabetical Order)

w Betfair: http://www.betfair.com 
The world’s largest betting exchange. Covers mostly sports, but also some US, UK, and Euro­
pean elections.

w Hollywood Stock Exchange: http://www.hsx.com 
Play-money market specialized in the US box office and other entertainment forecasts, since 
1996.

w Hypermind: https://hypermind.com
High-performance play-money prediction market specialized in business-relevant geopolitics 
and economics. 

w IARPA/CREATE: https://www.iarpa.gov/index.php/research-programs/create
Presentation of the CREATE research program (CRowdsourcing Evidence, Argumentation, 
Thinking and Evaluation) on the website of the Intelligence Advanced Research Projects Ac­
tivity (IARPA).

w IARPA/HFC: https://www.iarpa.gov/index.php/research-programs/hfc 
Presentation of the HFC research program (Hybrid Forecasting Competition) on the website 
of the Intelligence Advanced Research Projects Activity (IARPA).

w Iowa Electronic Markets: https://tippie.biz.uiowa.edu/iem/ 
The original real-money political market run by the University of Iowa’s business school. Covers 
mostly US national politics.

w PredictIt: https://www.predictit.org 
The largest US-based real-money political market. Specializes in American politics.

w PredictWise: http://www.predictwise.com
A prediction-market data aggregator (mostly Betfair, Hypermind and PredictIt). Focuses on 
U.S. politics, sports and entertainment.

w SciCast: https://scicast.org
A rare combinatorial prediction market (play money) focusing on science and technology. Run 
by George Mason University and initially sponsored by IARPA.

Interview

Servan-Schreiber Émile, and Marks Aubrey, “Live Webinar Featuring Dr. Emile Servan-Sch­
reiber”, PredictIt Blog, April 2016, URL: http://blog.predictit.org/post/143214662052/webinar- 
with-prediction-market-expert-dr-emile. Accessed January 24, 2017. n


