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1 Introduction

The success of any organization hinges on its ability to make wise decisions
in an uncertain environment. When, where and how should scarce resources
be committed to achieve institutional objectives? A product manager must
devise a strategy commensurate with the profit objective. Politicians must
decide how best to allocate the public purse to achieve policy goals, A disas-
ter relief agency must make tough decisions as to where to concentrate efforts
and supplies on the ground. Making the right decision requires weighing the
effectiveness of alternative actions based on relevant information, which often
is widely dispersed. It can be challenging to identify genuine insights and
somechow aggregate these into a meaningful intelligence. Until recently,
decision-makers have tended to rely on a number of traditional approaches to
informing their decisions, including consulting experts, appointing groups to
deliberate and conducting polls and surveys. We can think of each as an
information mechanism — with its merits, but also recognized shortcomings.
For instance, ‘groupthink’ tends to bias the views of committees; those we
approach as ‘experts’ may not be true experts (and may not give honest opin-
ions); a simple poll fails to weight individual opinions according to how
informative they actually are.

In recent years a band of innovative organizations, including Hewlett Packard,
Google, General Electric and Microsoft, has experimented with a new mechan-
ism — the information market. Information markets essentially are in-house
betting markets. They are designed specifically to tap the knowledge of a dis-
persed ‘crowd’ and aggregate this into an accurate forecast. Participants in an
information market buy and sell assets whose payoffs are tied to the realization
of a future event, perhaps the effectiveness of a current sales campaign or even
the success of a merger. The market price is interpreted as a collective predic-
tion. There are sound theoretical reasons to expect this forecast to be more relia-
ble than forecasts provided by alternative methods, by getting participants to ‘put
their money where their mouth is’ without fear of recrimination (thanks to anon-
ymous trading), a market addresses many of the difficult incentive problems that
can undermine more traditional information mechanisms. Public betting markets
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have a rich tradition in forecasting political elections and sports events,
performing impressively against polls and pundits (Berg er al., 2008; Vaughan
Williams, 2005); many laboratory experiments have demonstrated the ability of
markets to aggregate the information of traders effectively (Plott and Sunder,
1982, 1988; Forsythe ef al., 1982; O’Brien and Srivastava, 1991), and where
information markets have been applied inside corporations they appear to have
delivered some encouraging results (Ortner, 1998; Plott and Chen, 2002; Cowgill
et al., 2009).

This combination of theoretical appeal and promising empirical evidence
has led to speculation that in-house information markets will revolutionize
decision-making across private and public sector organizations.' Meanwhile,
the business columns of international magazines and newspapers have led
many high-profile discussions of the potential for the ‘corporate prediction
market’ to become a killer Web 2.0 application.? Despite all the enthusiasm
and expectation, real-world utilization of information markets remains far
behind the hype. The vast majority of the business world is showing little
interest in the internal market as a serious alternative (or even complement) to
standard forecasting methods, even for more pedestrian business matters.
Moreover, even among the handful of firms embracing the technology most
enthusiastically, none is known to use the mechanism to guide major strategic
decisions. The public sector, meanwhile, seems barely to have begun to exper-
iment with the concept, despite the potentially huge wins from ‘policy
markets’.’ This chapter reviews some of the evidence surrounding the compar-
ative performance and feasibility of information markets, discusses some of
the practical challenges inhibiting their mainstream deployment inside organi-
zations, and touches on priorities for future work.

2 Traditional information mechanisms

2.1 Expert opinion

A time-honoured approach to informing decisions is to seek out an expert
opinion. Appealing to expertise has intuitive appeal; most of us would prefer to
act on the medical advice of a qualified doctor than rely on the judgement of our
friends or neighbours. There are difficulties with the expert model, however.
Whereas in some cases it may be trivial to identify the right person — their back-
ground or specialist training might mark them out for the role — in many other
cases identifying a true expert is challenging, and those who appear to be expert
in a matter may possess little actual expertise. Tetlock (2005) describes a 20-year
study in which several hundred experts drawn from many fields, from professors
to journalists, were asked to make thousands of predictions about the future. The
predictions turned out to be only marginally more accurate than chance, and the
most recognized experts — those who advise governments and business leaders,
appear on television and are regularly quoted in newspapers — performed particu-
larly poorly. Even when a real expert has been located, simply asking for an



54 K. Croxson

opinion may not be the best way to ensure an honest response. Experts can suffer
conflicts of interest: they may desire to tell us what they think we’d like to hear
(Prendergast, 1993), or feel it is safer to herd with other experts (to avoid being
wrong when everyone else is right).* A narrow focus on conventional circles of
expertise might cause valuable knowledge to be missed; recent work has shown
that official forecasts of unemployment can be improved using insights from
internet search data (D’Amuri and Marcucci, 2009). Similar results have
emerged for the detection of influenza (Ginsberg et al., 2009; Polgreen et al.,
2007). Instead of relying on a single, potentially biased, opinion we might think
about consulting several experts and somehow pooling their opinions. This may
go some way towards mitigating biases, although it still leaves open the problem
of distinguishing true experts. It also raises the non-trivial question of which
pooling mechanism should be used.’

2.2 Group deliberation

Appointing a group to deliberate would appear to provide an attractive basis for
decision-making: gather together individuals with relevant perspectives, encour-
age them to engage with each other, share insights, resolve differences, and so
converge on an enlightened collective viewpoint. Certainly, meetings are used
heavily inside most organizations. But in practice, important limitations can arise,
particularly where meetings are face-to-face. Minorities with relevant information
tend to be silenced too readily by social pressure, and junior members of a
meeting can be reluctant to say what they really think. A troubling ¢ groupthink’
can emerge,’ a lack of anonymity can inhibit honesty in communication, and it is
often necessary to exclude some who may have relevant information — a many-

way discussion can become quite unmanageable as the number of people involved
grows large.

2.3 Polls and surveys

For some issues, it might be useful to conduct a poll across the organization.
Polls can provide a quick snapshot of broad opinion, which could be informa-
tive, particularly if the poll is anonymous. Instant polls are becoming an every-
day part of life in some organizations, spurred by the development of handheld
voting devices. These devices were first used in the 1960s by motion picture and
television studios as a way to gauge audience responses to unreleased films, TV
shows and commercials, Nowadays, they are used inside companies to take the
pulse of opinion during meetings.” A theoretical drawback with polls is that, by
default, they weigh individual opinion equally, and yet people may be quite dif-
ferently informed. A potential response would be to assign different weights to
individual opinions to reflect their relative expertise, but in this case the problem
of -id_enti‘fying experts resurfaces. Polls also fail to reward people when their
opinion Is accurate and so may inhibit participation and truthful revelation of
information. Surveys can be used to give a more nuanced view of opinions, but
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they tend to suffer from similar weaknesses: they fail to reward individuals for
reporting their insights truthfully, and they still leave the problem of how to
interpret and weight the responses. Surveys also need to be designed, and their
implementation can be very costly.

3 The promise of information markets

Information markets are betting markets established specifically to aggregate
dispersed information into a collective forecast. They go by many other names,
including prediction markets, event futures, event derivatives and virtual stock
exchanges. Participants in an information market are traders — they buy and sell
contracts which have payoffs tied to the realization of a future event. Suppose a
computer games executive wishes to know whether a new game will ship on
time. She could set up an internal information market to help her estimate
whether things are on track. After she has procured some simple software to run
her market (which is available off-the-shelf from many specialist technology
providers, or might be built in-house), she defines the contract ‘Product X will
ship on 1 November 2011 at the latest’, she stipulates that this contract will pay
out $1 (which could be virtual currency) if the designated success occurs and $0
otherwise. Their next step is to invite a group of participants to trade the con-
tracts, perhaps providing each with an initial endowment. Employees from
around the firm might be invited to trade, or only those closely acquainted with
Product X. To kick things off, the executive might set the initial contract price at
$0.50, implying a 50:50 chance that the product ships on time. Some of the
participants may find this belief too pessimistic based on what they know and so
will be incentivized to buy contracts in the market. Others may feel even more
pessimistic about delivery than the current price implies and so will wish to sell
contracts. As individuals trade in the market the contract price will move around
to reflect their information. After a few weeks the contract might be priced at
$0.80, from which the product manager should infer that the chances that
Product X ships on time are around 80%.

There are good reasons to think that a forecast generated in this way could be
highly accurate - potentially more reliable than a forecast generated in any other
way. Economists have long recognized that a byproduct of markets designed for
speculation and hedging is that they can aggregate private information effect-
ively (Hayek, 1945):®

*  Markets enable insights to be gathered from a diverse crowd of participants,
and diversity has been shown to be important for problem solving (Surow-
iecki, 2004; Page, 2007).

*  Traders can submit their views independently and anonymously in a market
- unlike in deliberative group settings.

*  Markets provide the right incentives to participants to reveal their informa-
tion quickly and truthfully — those who have information and are first to

trade on this can profit.
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»  Markets provide incentives for research and information discovery — indi-
viduals who actively acquire information can earn additional profits through
trading.

< The market provides an algorithm for aggregating opinions into a single col-
lective viewpoint.

Markets offer predictions that update ‘in-running’. They have been described as
a ‘pull’ forecasting mechanism, as compared to the ‘push’ mechanisms offered
by polls and surveys.® As new information emerges, traders in prediction markets
have the incentive and opportunity to react quickly by changing their positions,
and so market price should move rapidly to incorporate any news.

Recent years have seen the creation of many public prediction markets,
dealing with election results through to the winners of reality-TV contests. Fore-
cast performance has been impressive, with market predictions routinely topping
those of professional forecasters and polls in head-to-head contests. Perhaps the
best known information markets are the Iowa Political Markets, created by aca-
demics at the University of Jowa in the late 1980s. They allow the public to bet
on political outcomes such as US presidential elections. The predictions from
Iowa markets have beaten opinion polls and political pundits remarkably con-
sistently over the years (Forsythe et al,, 1992; Berg et al., 2008). Following this
success, lowa researchers have developed markets to forecast outbreaks of avian
flu and to predict the Federal Reserve’s monetary policy. Elsewhere, Hollywood
markets invite the public to predict opening weekend box office sales and pick
Oscar winners — anyone can go to the Hollywood Stock Exchange website
(www.hsx.com), sign up for free, and automatically collect an endowment of
Hollywood dollars to buy and sell films and actors. Around 1.8 million people
are now registered to trade and the predictions from these markets tend to be
more accurate than those of film critics, even though only play-money is at stake
(Pennock et al., 2001; Spann and Skiera, 2003). Meanwhile, real-money predic-
tion markets have existed for sporting events for some time. The online betting
exchange Betfair (www.betfair.com) is the world’s largest prediction exchange.
It is reported to have over two million members and offers real-money markets
related to thousands of sports events (and many other events of popular interest).
Studies to date have reported encouraging evidence regarding the efficiency of
the exchange’s prices.!°

The earliest example of corporate information markets are thought to be the
markets academic economist Robin Hanson helped establish at technology pro-
vider Xanadu in 1990. One of the claims traded related to the delivery date of
the firm’s product: ‘Xanadu will deliver its product before Premier Deng of
China dies.” Deng died before the product was delivered." Since then, many
more businesses have begun to experiment with their use internally. The markets
seem to be used primarily to forecast such matters as whether a project deadline
will be met, whether a sales target will be exceeded, or what a competitor will
do. Typically, a relatively small group of employees is invited to trade, and often
play-money and prizes are the only incentives offered. The results reported so
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far are encouraging. An early pioneer in this area was Hewlett Packard. It began
experimenting with internal markets in the late 1990s, leveraging its crowd of
employees to forecast printer sales. The forecasts from HP’s information markets
beat the forecasts provided by its sales department — the ‘experts’ (Plott and
Chen, 2002). Google seems to have conducted the largest experiment with
corporate prediction markets to date, launching its first markets in 2005 and
going on to deploy thousands internally. Its markets are used to forecast product
launch dates and a range of other outcomes. Cowgill ef al. (2009) analyse data
from Google’s markets for the period 2005-2007. Though they find evidence of
biases on the part of traders (such as optimism bias, which seems strongest in
newer recruits), they report that markets are reasonably efficient and become less
biased over the study period as collective trading experience increases. Micro-
soft has explored prediction markets internally, as have retailer Best Buy and
several other leading firms, including major pharmaceutical players Pfizer,
Novartis, GSK and Eli Lilly.

4 Barriers to utilization

Surprised by the unfulfilled potential of information markets, James Surowiecki
wrote in his 2004 best-seller, the wisdom of crowds, that: “...the most mystifying
thing about markets is how little interest corporate America has shown in them ...
companies have remained, for the most part, indifferent to this source of poten-
tially excellent information (Surowiecki, 2004: 21-22)." By popularizing the
notion of collective wisdom, Surowiecki himself did much to acquaint real-world
decision-makers with the idea of information markets, leading to a leap in aware-
ness among executives. In the six years since then, numerous articles in leading
business magazines and the popular press have addressed the promise of internal
markets, ensuring that their public profile remains high. Despite all this, there
remains little evidence to suggest that in-house markets are becoming main-
stream. Over the past few years, consultancy McKinsey has surveyed executives
from a broad range of industries, regions and functional specialties about their
usage of Web 2.0 applications such as blogs, podcasts, social networks and pre-
diction markets. In the 2009 survey, only a small minority of the approximately
1,700 respondents reported that prediction markets were deployed inside their
organizations — 9 per cent of executives, largely unchanged from the previous
year (McKinsey, 2009).'? Just under half of these described their institution’s use
of markets as ‘evaluating or running limited trials” (as opposed to ‘using it in our
business’) and around half were only, at most, somewhat satisfied with the tech-
nology." Focusing on government applications, the evidence is even less encour-
aging. There are few signs of experimentation with prediction markets within
public sector organizations, let alone serious adoption.' In comparison to the
media hype surrounding their potential to revolutionize decision-making, it would
appear that prediction markets are experiencing a peculiar ‘failure to launch’.
Will we ever see organizations leverage markets to guide their large-scale
strategic bets, such as whether to merge, sack the current CEO or push into a
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new geographic territory? Will their deployment for more pedestrian purposes
ever become routine? In the next section, we discuss some of the design chal-
lenges surrounding the application of internal markets and other practical imped-
iments to their proliferation inside organizations. We consider where and how
some of these issues might be mitigated.

4.1 Restrictions on applicability

Information markets cannot be deployed to address every issue of interest. Com-
pared to more traditional information mechanisms, more onerous conditions
must be satisfied for a situation to be amenable to the use of markets. Specifi-
cally, it must be feasible to:

* define an uncertain event unambiguously;

*  write contracts related to a (small) number of mutually exclusive and mutual
exhaustive possible outcomes;

*  resolve uncertainty by a specified point in time (ideally not too far into the
future as long-term markets tend to be less motivating);

*  settle the market against objective criteria.

This means that rather than listing a contract with the wording ‘Weapons of mass
destruction are not in Iraq’, which specifies no end point at which the bet can be
settled, contracts of the form ‘WMD will have been found by date Z’ should be
used. Nor can the definition of the event change once the market is in progress:
Ortner (1998) describes an intemal prediction market used to forecast whether a
software project would be delivered to the client on schedule. At some stage, the
client changed the deadline, creating problems for the operation of the market.
Markets will only work well only when there is reasonable clarity about and confi-
dence in the contract design. Clearly, not all questions of interest will be compatible
with the above conditions, whereas more traditional information mechanisms can
be applied to less well-defined issues, including matters of opinion. Even so, a vast
range of organizational issues will be amenable to markets, including potentially
many ‘big-ticket’ questions such as: ‘Will medical device Y be recalled by the end
of this quarter?’, ‘Will our rivals GHI Inc. and JKL Inc. merge in the next six
months?’ or ‘Will our health reform lower hospital admittances by Z% this year?".

4.2 Limited empirical evidence

At least some of the reluctance to implement information markets can be
explained by the lack of clear-cut evidence on their performance against altern-
atives. A related issue is confusion and uncertainty related to design choices. The
number of academic articles on the topic of information markets has grown
rapidly in recent years,' but there remains limited clarity surrounding what

should be expected from markets in specific real-world settings and how exactly
markets should be configured,'®
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A number of studies have confirmed the ability of information markets to
aggregate information effectively in the laboratory (Plott and Sunder, 1982,
1988; Forsythe et al., 1982; O’Brien and Srivastava, 1991), but other experi-
ments have demonstrated the existence of problems such as bubbles and false
equilibria (Smith ez al., 1988; Camerer and Weigelt, 1991; Noeth et al., 1999;
Lei er al., 2001; Hussam et al., 2008). While laboratory settings enable the
experimenter to assign private information to individual participants, allowing
the performance of information mechanisms to be tested cleanly, they come
with an obvious downside: participants are typically inexperienced students
confronted by abstract problems. As such, it is unclear whether the laboratory
performance of information mechanisms extrapolates to corporate or policy
contexts."’”

Other researchers have investigated performance in the field (Forsythe et
al., 1992; Chen et al., 2005; Christiansen, 2007; Cowgill ef al., 2009), and
some of these have compared the accuracy of market forecasts to those gener-
ated by other information mechanisms. For instance, Chen et al, (2005)
analyse predictions from two public information markets for NFL games
played in 2003, comparing these to ‘expert’ opinion pools for the same events.
The opinion pools are constructed using linear and logarithmic aggregation
functions to combine the subjective probability judgements of 2,000 self-
identified experts. The authors find that the predictions from information
markets are as accurate as the pooled expert assessments for the same time-
point ahead of the game. But there are limitations to studies that compare
mechanisms run side-by-side. When the mechanisms studied estimate the same
outcomes (and may potentially even share some participants), this undermines
the potential for clean inference regarding the efficacy of either mechanism,
Information may leak from one mechanism to the other in a way unobserved
by the researcher. For greater clarity, future work should pursue more system-
atic comparison of mechanisms in real-world settings. Graefe (2009) provides
a useful recent contribution. In a field experiment the author compares the
Delphi method of structured group deliberation with prediction markets, taking
care to ensure that none of the market participants concurrently took part in the
Delphi mechanism. Prediction markets are found to work as well as the Delphi
method.

Difficult design choices have to be made in setting up an information market,
but despite papers such as Spann and Skiera (2003), still little is understood
about the impact of market design features on information accuracy. Two
important open questions relate to participation and incentives.'®

Participation

If active traders are few and far between, the market may become too thin to
yield accurate predictions. However, recent research has suggested that, depend-
ing on the market mechanism implemented, the lower bound on numbers may be

quite low (Christiansen, 2007; Chen et al., 2001).
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It might seem intuitive that participation should be restricted to those with some
expertise about the subject matter. Assuming experts can be reliably identified,
including non-experts in many conventional information mechanisms, such as
meetings, would seem to add little obvious value. Prediction markets potentially are
very different in this respect. The presence of uninformed traders (referred to as
‘noise traders’ in the finance literature) may be necessary for the market to be viable
{Wolfers and Zitzewitz, 2006) and may actually increase the incentives for those
with information to bring this to the market since the presence of uninformed others
implies an opportunity to trade profitably on knowledge."” At the same time, the
jury is still out on just how much non-informed trading is desirable: while some
empirical studies have lent support to the view that securities mispricing is greater
in illiquid markets (Kumar and Lee, 2006; Sadka and Scherbina, 2007; Chordia et
al., 2008), in the theoretical work of De Long et al. (1990), liquidity is a proxy for
non-informational trading (noise trading), which may harm informational effi-
ciency, and some recent empirical analysis of public prediction markets appears to
support the idea that greater liquidity can worsen mispricing (Tetlock, 2008; Hartz-
mark and Solomon, 2010). Clearly, further research is needed in this area, with
more investigation of the impact of non-informed trading in internal applications.
Would using individual market trading performance as an indicator of expertise and
then pooling ‘expert’ opinions yield a more informative mechanism? Work by Chen
et al. (2001) suggests that it might.

In practice, those setting up prediction markets have taken a mix of
approaches to the question of who to include. When creating the Iowa Election
Markets in 1988, academics at Iowa University opted to open these markets to
the general public. However, when creating their first lTowa Health Market to
predict seasonal influenza (in 2004), it was decided to restrict participation to
registered members of the medical community. The University of lowa now runs
two types of market: public (play money) and private (real money). Applications
to play its private markets, which include many health markets, are reviewed and
approved by market managers on a case-by-case basis, with those viewed as the
best possible traders selected to play.”® When retailer Best Buy experimented
with intemal information markets for forecasting business outcomes such as
sales, the company was careful to include a wide base of participants with
diverse operational knowledge, and not simply in-house forecasting experts.

This approach respects the finding that sufficient cognitive diversity is important
for a crowd to be wise (Page, 2007).2

Incentives

One- of the biggest potential advantages associated with prediction markets is that
participants are forced to ‘put their money where their mouth is’. Compared to
other information mechanisms, this should reduce biased messages. Establishing a
feal-money information market raises legal, financial and ethical issues, however;
in many jurisdictions, including the United States, gambting is heavily restricted.”
A group of prominent academics has called publicly for regulators to make
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provisions for real-money prediction markets on the grounds of social interest
(Arrow et al., 2007), but for now most companies experimenting with in-house
information markets have chosen to proceed cautiously using virtual money and
occasional prizes. Many economists would expect a play-money market to provide
weaker incentives for information acquisition and truthful revelation since traders
have less at stake. A large number of laboratory studies, beginning with Siegel
(1961), have supported the idea that real money is required to ensure truth-
revealing incentives in experiments. However, promising results from several
play-money markets inside corporations have led some observers to suggest that
participants derive sufficient motivation from the pursuit of ‘winner status’.”

A few recent investigations explore the link between incentives and predic-
tion market performance (Servan-Schreiber et al., 2004; Rosenbloom and Notz,
2006; Luckner, 2007; Gruca et al., 2008), but the evidence remains inconclusive.
Servan-Schreiber ef a/. (2004) compare the predictions of TradeSports, a real-
money market, and NewsFutures, a play-money market, finding that the play-
money markets performed as well as the real-money markets. Rosenbloom and
Notz (2006) also compared the predictions from TradeSports with those from
NewsFutures; they report that there was little to separate the predictions for NHL
games, but that the real-money market delivered more accurate predictions for
non-sports events. The recent study by Gruca e al. (2008) investigates the
impact of incentives on prediction for movie success. The authors compare pre-
dictions from the play-money market, Hollywood Stock Exchange, with those
from the real-money lowa Electronic Market for the same movies. Contrary to
Rosenbloom and Notz (2006), they find no statistically significant difference
between the accuracies of the two markets for these non-sports events. As noted
previously, however, a limitation of studies which compare predictions from
markets for the same events is the possibility for information leakage across
mechanisms. This constrains the ability to deliver clean inference. Rosenbloom
and Notz (2006) have suggested that a partial explanation for their results could
be the existence of publicly available betting odds for the sports events they
study; these odds could have helped traders in both the real-money and play-
money markets. The impact of incentives in information markets deserves
further research, ideally involving randomized trials inside organizations. In the
context of enterprise information markets, it will be important also to consider
how incentives compare to salaries, awards or other workplace incentives.

4.3 Sensitivity of market information

Perhaps the biggest barrier to the mainstream deployment of internal corporate
markets relates to the sensitivity of the information generated. Managers may
have concemns about the release of information regarding:

+ the nature of the organization’s problem (the fact that the firm is seeking
product ideas, improved sales forecasts or entertaining the idea of a merger);
* the prevailing market forecast.



62 K Croxson

In their default implementation, prediction markets reveal to all participants an
uncensored ‘in-running’ (and potentially very accurate) forecast related to the
event of interest. However, this disclosure often sits uncomfortably with an insti-
tutional desire to bias official forecasts and potentially to conceal these from
employees. In many interesting cases, it may simply be unacceptable to have an
unbiased metric about sensitive organizational outcomes visible to regular
employees this may impact organizational morale adversely or be leaked to the
stock market in violation of insider trading provisions. A third worry is that sen-
sitive intelligence might reach competitors.* We expand briefly below on the
first two of these concerns.

Motivation and morale

Targets may be set to stretch employees and are hence potentially unrealistic by
design, Evidence from academic studies lends support to this approach: psychol-
ogists have demonstrated the existence of the Pygmalion effect, which refers to
the tendency for actual performance to converge to the positive expectation held
by others (Eden, 1984). Equally, morale may be sensitive to expectations about
external market conditions or a firm’s ability to retain its key staff. Consider an
internal market set up to forecast employee retention which is predicting an
exodus of staff over the coming quarter. A visible prediction of this nature could

become a destabilizing focus within the organization, undermining the ability of
leaders to manage.?®

Complications related to ‘insider trading’

Some managers have identified insider trading rules as an important factor
discouraging them from using information markets to support ‘big ticket’
business decisions, such as whether to merge, introduce new products or
expand into a new territory (Hanson, 2008). If employees receive key corpor-
ate information that is not publicly available, they become ‘insiders’ in a legal
sense. If they were to trade on this information in the market for the com-
pany’s stock, they would engage in ‘insider trading’ and civil or criminal

sanctions might follow. Mat Fogarty, CEO of prediction markets provider
Crowdcast, explains:

The concern is that the information coming from the PM is so powerful that
all recipients of that data are made insiders. Also, if management is aware of
any ‘material’ information, it should disclose this to its shareholders. PMs
are designed to deliver plenty of ‘material’ information.?’

Bell (2009) has clarified the legal issues surrounding prediction markets
an.d current insider trading provisions and suggests practical actions firms
mlgh:c take to mitigate problems associated with this potentially thorny issue.
One idea is to create separate markets that could be traded only by officers of
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the company and other existing ‘insiders’, so that the company’s existing
framework of controls for inside information could be applied. Another sug-
gestion is that the firm admonish participants in its private markets against
trading on the information generated. Additionally, participants could be
notified that claims and prices constitute the corporation’s ‘trade secrets’,
which, according to Bell, would give the firm a misappropriation claim
against anyone who trades the company’s shares based on its internal market
information (rather than a joint liability for their insider trading). An interest-
ing fourth suggestion is that firms might seed their internal information
markets with a number of fake claims and prices, so that participants cannot
tell which are real. Only traditional insiders would be told which claims were
genuine and which were decoys. Looking beyond the current legal regime,
Hanson (2008) has argued for changes to existing insider trading rules to
allow firms to explore the gains from prediction markets more freely while
still preserving the benefits traditionally associated with the existing rules
that limit insider trading (the encouragement of investment in public
corporations).

Reflecting the above concerns, some corporate adopters of information
markets have shown interest in the possibility of preventing employees from
viewing the current market price. Crowdcast, a commercial provider of predic-
tion market solutions, has developed a system of ‘blind betting’, in which parti-
cipants submit their predictions without observing the current market
consensus.?®

4.4 Fears about manipulation

A concern often raised in the context of discussions about information markets
is the possibility of manipulation (Wolfers and Zitzewitz, 2004). The fear is that
participants might be tempted to manipulate either the event outcome itself (in
order to profit in the market) or market prices (in order to influence a real-world
decision that is to be informed by the market price).

Manipulation of event outcomes

In some applications, the outcome of interest is exogenous to those trading the
prediction market, as when members of the public bet on the outcome ofa
soccer match, or company employees speculate on the actions of a competitor
firm. But in many interesting real-world implementations, those trading a pre-
diction market will themselves have some influence over the outcome of inter-
est. An obvious case arises where a small group of employees working on a
particular project is invited to predict whether the project will be completed on
time. The fact of their participation in the information market may create per-
verse incentives for employees to manipulate the outcome of the project. See
Hanson (2006b) and Wolfers and Zitzewitz (2006) for informal discussions of
outcome manipulation. A first formal analysis is provided by Ottaviani and
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Sorensen (2006). They show how, in theory, outcomes might be manipulated
by participants in corporate prediction markets.

Manipulation of market prices

An additional potential worry is that participants might feel tempted to manipu-
late prediction market prices, particularly where high-stakes decisions are to be
based on these (Wolfers and Zitzewitz, 2006). This scenario has been analysed
theoretically by Hanson and Oprea (2007) and Hahn and Tetlock (2007). Several
empirical studies suggest manipulation is likely to be ineffective (Rhode and
Strumpf, 2008; Hanson et al., 2006). For instance, Rhode and Strumpf (2008)
analyse an attempt to manipulate the price of a Kerry victory on the public
market TradeSports in 2004, as well as their own attempts to manipulate prices
on the lowa Electronic Markets in 2000. These manipulation efforts seem to
have had only a very short-lived effect on prices. It has even been suggested that
manipulation may enhance market accuracy (Hanson and Oprea, 2007). Price
manipulation remains an ongoing area of research with some recent investiga-
tions pointing to its potential effectiveness in particular settings (Veiga and
Vorsatz, 2009, 2010).

In his book, Predictocracy, Michael Abramowicz (2007), offers the following
advice on how to safeguard against market manipulation in practical settings:

First, where there is a discrete group of potential manipulators, those indi-
viduals can be barred from participation. Of course, there is always a danger
that these potential manipulators can pay off other market participants, but
legal or contractual sanctions can reduce that possibility. Second, prediction
markets might be limited to a group of authorized traders who are believed
to have no incentive to manipulate the outcome.?

Others have suggested that incentives associated with the market should be
kept below those associated with achieving the outcome of interest. That is,
the personal return to ensuring that organizational goals are met should com-
fortably exceed any reward attainable from betting against these in the predic-
tion market.

Some of those engaged with the practical deployment of information markets
inside organizations appear to take the view that the fears surrounding manipula-
tion are overblown, at least for play-money markets,3®

4.5 Difficulties sustaining participation

U.sers often rep.oort difficulties with the trading interface. This needs to be kept as
simple as possible, Some participants are simply uncomfortable with the trading
metaphor, and the idea of translating their knowledge into a price (Green et al.,

2007). Adam Siegel at Inkling, another platform provider, has observed a shift
away from trading screens that look like stock exchanges:
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When we first launched Inkling, we were greeted with great skepticism
because our application looked nothing like a stock trading platform. Now if
you look at the newcomers in the space, they all try to highlight ‘ease of
use’ as their differentiator.’!

Once participants have mastered how to play an information, the challenge
becomes how to sustain their interest. One strategy is to offer random prizes for
participation, as well as winner prizes. The utilization of information markets
has so far been almost exclusively confined to forecasting near-term events, and
it has been suggested that markets, at least in their current incarnation, are not
well-suited to forecasting long-term outcomes because of the difficulties sustain-
ing participation:

Incentives lose power if the payoff is too remote, and feedback is important
for driving participation and performance. Forecasting a result within a few
quarters seems to work, but over a year begins to feel like a stretch. We are
experimenting with alternative market structures that might help forecast the
distant future while paying incentives more quickly.

(Hopman, 2007)

4.6 Perceived lack of legitimacy

Finally, information markets may fail because of a lack of perceived legitimacy.
Sunstein (2006b) notes that information markets remain relatively unfamiliar and
suggests that their use might breed confusion and distrust. By contrast, deliberation
has been found to increase confidence and decrease variance in the group’s predic-
tion, which gives deliberative groups greater perceived legitimacy. Recent work
by Graefe (2009) has sought to compare the acceptability of different information
mechanisms in laboratory experiments. Participants were observed to discount
market results more than those from other forecasting mechanisms, despite the fact
that this harmed accuracy. Some may have a simple lack of faith in market predic-
tions, whereas others may feel positively threatened by their arrival: information
markets throw into question the role of in-house experts, and the forecasts gener-
ated may temper executive decisions, thereby challenging existing hierarchical
structures. For these reasons, management and employees may be hostile to the
introduction of markets and these may fail to become integrated into the normal
workflow. When this happens, time spent trading may be seen as a distraction from
proper work duties, rather than a valuable exercise. In GE’s experimental idea
futures markets, limits were imposed on trading hours; to ensure that the market
did not interfere with regular work time, participants were asked to trade before or
after work, during lunch or for only a few minutes at a time during work hours
(LaComb et al., 2007).

Jeff Severts, who introduced prediction markets at US consumer electronics
retailer Best-Buy, considers it vital to secure executive buy-in for such
initiatives:
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support from senior executives is essential if you want to issue contracts on
anything that might be controversial. ‘Air cover’ is a must or you’ll find
yourself trading on what kind of casserole we’re having in the cafeteria on
Thursday.

{Dye, 2008)

One way to improve openness of management to information markets might be
through the education of current and future executives. Business schools could
play a greater role in raising awareness of the problem of aggregating dispersed
information inside organizations and the merits and limitations of mechanisms
to achieve this, Andrew McAfee of Harvard Business School has incorporated
examples of prediction markets into some of his teaching to show executives
how Web 2.0 can be used to tap collective intetligence.’? Daphne Raban and
Dorit Geifman have experimented with prediction markets in MBA teaching at
the University of Haifa’s School of Management, exposing students to the topic
through web-based demonstrations. Their recent article (Raban and Geifman,
2009) discusses the pedagogical value of this approach.

5 Concluding remarks

Recent years have seen active experimentation with intemal information
markets, leading some to foresee that they will one day revolutionize decision-
making. On current evidence, markets are some way off delivering on this
expectation, Despite many years of experimentation on the part of innovative
firms, with many encouraging results, information markets have so far failed to
become established as a mainstream forecasting solution. Nor are there any signs
that those who utilize markets currently are deploying these to guide ‘big ticket’
business decisions. If markets provide superior forecasts then the biggest gains
will come from using them to inform key strategic choices, such as whether to
merge with a rival or replace the CEO.

This chapter has highlighted some of the advantages of information markets
over other mechanisms, but also the many practical barriers to their wider
deployment in real-world organizations. Potentially, markets provide an ingen-
ious solution to the incentive problems that can beset alternative approaches to
informing organizational decision-making. At the same time, markets raise novel
practical challenges; they are not suitable for all settings, and need to be designed
and implemented carefully and sensitively to be effective. Markets may leak
sensitive information in a way that other mechanisms do not (or do less), and
t!lis in turn can impact morale and motivation negatively, create legal complica-
tions by turning participants into ‘insiders’ and hand competitors vital commer-
cial intelligence. Markets may be subject to manipulation (though the fear of this
may be greater than the reality), and it can be challenging to sustain participa-
tion, However, executives and policy-makers must keep in mind the relevant
counterfactual. The practical performance of markets should not be compared
to some absolute ideal, rather to the merits and lmitations of real-world
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alternatives. Holding meetings, relying on ‘expert’ opinion, conducting surveys,
or polling employees are all information mechanisms with costs and potential
weaknesses. Often, their limitations are not sufficiently appreciated and
challenged.

To date, much of the experimentation with information markets has been
carried out either inside laboratories or by corporations behind closed doors.
Producing accurate forecasts is essential to the success of all organizations and
more of these should consider collaborating with academics to road-test compet-
ing information mechanisms scientifically, ideally allowing randomized trials
within their own realistic settings. Organizations should look to do this as part of
a broader information-based strategy (Davenport, 2009).” Prejudices against
information markets, related to negative feelings about ‘gambling’ in the work-
place, the threat to existing authority, or simply the counterintuitiveness of
crowd wisdom, could be challenged more aggressively through education. In
particular, business schools could play a big part in stimulating practitioners to
engage with the concept of information markets through classroom experience
and open, scientific debate.

Notes

* This work was completed at New College, Oxford University, and the Oxford-Man
Institute of Quantitative Finance. I am grateful to both institutions for their gencrous
support. Parts of the chapter build on earlier background research carried out for a
study on the performance of distributed problem-solving networks, which was sup-
ported by the Oxford Internet Institute and McKinsey & Company. Several colleagues
provided valuable comments and input, particularly Bill Dutton and David Bray at the
Oxford Internet Institute, Michael Chui and James Manyika at McKinsey, and Clare
Leaver and lan Jewitt at the Department of Economics at Oxford.

1 Sunstein (2006a) makes the case for a wide range of information markets to address a
range of important issues, including predicting damage from natural disasters. Mean-
while, Robin Hanson has suggested that ‘Decision markets will one day revolutionize
governance, both public and private’ (excerpt from Robin Hanson’s review of
Abramowicz (2007), full text available online at www.overcomingbias.com/2008/01/
predictocracy.html).

2 See, for instance, coverage in The Economist (2005), the New York Times (Lohr,
2008), and the Wall Street Journal (Dvorak, 2008). The Special Interest Group. on
Prediction Markets at www.forecastingprinciples.com provides an updated overview
of media coverage related to information markets. _

3 The likely gains from markets for public policy have been articulated by several aca-
demic economists (Hanson, 2006a; Ledyard et al., 2006; Hahn and Tetlock, 2005).

4 The tendency of experts to herd has been observed empirically in many settings,
including economic forecasting: ‘economic forecasters all tend to be wrong in the
same way. Their incentives to flock together are obvious enough.’ T:fn H'a.rford,
Financial Times, 9 August, 2008. Models of ‘career concem§’ can explain this phe-
nomenon theoretically. See, for example, Scharfstein and Stein (1990) for an agency
theoretic model in which concern for professional reputation causes experts to mimic
the decisions of other experts. . .

5 Opinion pools can be classified into two broad categories: mathematical approacpes
and behavioural approaches (Clemen and Winkler, 1999). 'ln ‘ mathemat_xgal
approaches, the opinions of individual experts are expressed as subjective probability
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distributions over outcomes of an uncertain event. They are combined through various
mathematical methods to form an aggregated probability distribution. The important
assumption of behavioural approaches is that, through exchanging opinions or
information, experts can eventually reach an equilibrium in which further interaction
won’t change their opinions. The Delphi technique (Linstone, 2007) is a well-known
behavioural approach. Both mathematical and behavioural approaches have advan-
tages but also drawbacks. See Chen et al. (2005) for further discussion.

6 Armstrong (2006) discusses many examples of behaviour in face-to-face meetings
that can lead to biased results, including the tendency for personal influence over the
group outcome to be related to how loudly a person speaks, tone of her voice and
physical appearance. See Sunstein (2006) for further insights regarding deliberative
groups. Deliberative groups amplify cognitive errors, and fall prey to informational
cascades and group polarization. Structured group deliberation processes, such as the
Delphi method, have been designed to try to mitigate some of the shortcomings of
unstructured face-to-face meetings.

7 US real estate company, Forest City Enterprises Inc., uses instant polling to improve
the decision-making in its communications department: ‘When evaluating materials
for the company newsletter, website or other communications tools, the company uses
the anonymity of the technology to gain input from the entire team.’ http://market-
ingpr.suite101.com/article.cfm/audience_response_systems_for_employee_opinion.

8 The following discussion draws on points made by Wolfers and Zitzewitz (2004).

9 hitp://future.iftf.org/2006/12/prediction_mark html.

10 Croxson and Reade (2010) study Betfair’s major football markets, finding prices
update remarkably quickly to the arrival of goals during live matches. The incorpora-
tion of relevant information may be slower than this in less liquid markets, Investigat-
ing horse-racing markets, Smith et al. (2006) have found Betfair prices to be less
biased than those from bookmakers.

11 See Hanson’s blog, ‘Overcoming Bias’ for a discussion of this initiative: www.over-
comingbias.com/2006/11/first_known_bus.html.

12 The current recession may have influenced utilization of business prediction markets,
but not obviously negatively: 665 of the total 1,695 respondents in the McKinsey
survey felt that the economic downturn had increased interest in Web 2.0 technolo-
gies within their organizations, 704 considered it to have had no impact, and 187
reported that it had decreased interest in these tools.

13 1 am grateful to McKinsey & Company for providing access to their proprietary
detai.lcd survey data beyond the summary results published at their website (www.,
mckinseyquarterly.com), and to Michael Chui at the McKinsey Global Institute for
several helpful discussions on this topic.

14 To date, the most high-profile initiative to create a public sector information market
has been a proposed information market for the US intelligence community — the
‘Policy Analysis Market’, which was the brainchild of academic economist Robin
Hanson. With the blessing and seed funding of the US Defense Advanced Research
PrOJect.s.Agency (DARPA), ‘PAM’ was designed to aggregate information regarding
gcqp_olltlca! risks and terror attacks. It failed in a storm of controversy, largely for
political reasons (Hanson, 2006a). The author is aware of selected more modest
attempts to introduce information markets into public sector environments, including
a recent experiment in the United Kingdom to deploy information markets to fore-

gz(i)i)tg()iemand for bed space at a large public hospital (Rajakovich and Viadimirov,

15 Tziralis and Tatsiopoulos (2007
markets literature.

16 Lewis Shephard, Director of Microsoft’s Institute for Advanced Technology in Gov-
ernments, hz_ls commented on his blog that the evidence regarding prediction markets
is not established enough to justify their deployment by governments:

) provide a comprehensive survey of the prediction
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Microsoft Research has explored prediction markets, running an internal one as
the ‘Information Forecasting Exchange’ from 2003-2006. Internal efforts at
Yahoo and Google have also been noted. But, frankly, I’m not actively promoting
PM’s to government friends, as I don’t believe we understand the results and sup-
porting science well enough yet.
(http://lewisshepherd.wordpress.com/2008/07/12/test-for-prediction-markets/)

See Levitt and List (2007) for a recent consideration of factors affecting the generaliz-
ability of laboratory findings.

Many other design choices must be made when implementing a prediction market,
including which trading mechanism to use. See Tziralis and Tatsiopoulos (2007) for a
recent overview of the sub-literature dealing with market modelling and design.
Wolfers and Zitzewitz (2006) have highlighted the problem of attracting non-
informed traders as one of five open questions about prediction markets:

Counterintuitively, the problem for most prediction markets is attracting sufficient
uninformed order flow. Markets need uninformed order flow to function; when
trading is conducted by rational traders, whose sole motivation is expected returns,
the no-trade theorem binds, and the market unravels. Uninformed order fiow can
have a variety of motivations (entertainment, overconfidence, and hedging, for
example), but with the exception of hedging, these are usually noneconomic,
putting economists at a comparative disadvantage in predicting which markets
will succeed.

‘Potential traders are individuals who have information related to our private markets
and include those in the healthcare and public health fields, such as physicians, nurses,
microbiologists, epidemiologists, and public health professionals, among others.’
http://ichm.uiowa.edu/iechm/content/faq.html.

Scott Page has demonstrated formally that the wisdom of the crowd depends not only
on the abilities of the people within it, but also on their cognitive differences (Page,
2007).

In order to operate the Iowa Election Markets legally, lowa academics obtained no-action
letters from US regulator the Commodity Futures Trading Commission. To secure this
relief it was agreed to limit positions to $500 and to operate on a non-for-profit basis.

Bo Cowgill, until recently the manager of Google’s internal prediction markets,
observed that Google employees seem more concerned with status than cash remu-
neration: ‘on a number of occasions, I’ve forgotten to pay out the small cash prizes
we have at Google, and nobody noticed. But everyone notices when the T-shirts that
show who won don’t come’ (Dye, 2008).

Adam Siegel, CEO of prediction markets provider Inkling, sees this loss of control
over sensitive information as a prohibitive concern for some organizations: ‘Some
people are simply scared of exposing sensitive information — it’s too politically toxic
in their organizational climate’ (Comment made during interviews conducted by the
author in 2007-2008.)

The Golem effect designates the opposite phenomena, whereby low expectations
encourage low performance. Professor Dov Eden at Tel Aviv University has con-
firmed both self-fulfilling phenomena in banks, schools and the military, among other
settings (Eden, 1984). His advice to leaders: ‘Have high expectations and reinforce
them with positive messages to the employee, even if it requires being a good actor’
www.aftau.org/site/News2?page=NewsArticle&id= 6927.

Managing expectations about staff retention may be a particular concern around the
time of a major organizational change, such as following a merger. According to press
reports, 120 of Cadbury’s 170 senior managers left the confectioner in the six months
following its takeover by Kraft in February 2010. www.thegrocer.co.uk/articles.
aspx?page=articles&ID=211283.
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27 Comments were provided during interviews conducted by the author in the period
2007-2008.

28 Similarly, it appears that Hewlett Packard previously refined its proprietary informa-
tion mechanism, BRAIN, to conceal aggregates such as the current forecast {Acheson
etal, 1997)

29 Predictocracy can be read online as a blog: http://predictocracy.org/blog/?p=107.

30 Mat Fogarty at prediction markets technology provider Crowdcast has expressed the
view that, at least in the corporate setting, where play-money incentives linked to
modest prizes are the norm, fears about manipulation seem exaggerated; ‘Sometimes
people ask about manipulation. With the current low level of prizing it is not a
concern. I have not come across manipulation in practice.” These comments were pro-
vided during interviews conducted by the author in the period 2007-2008.

31 Comments were provided during interviews conducted by the author in the period
2007-2008.

32 http://blogs.hbr.org/hbr/mcafee/2009/12/prediction-markets-a-teaching-moment.html.

33 Thomas Davenport has urged organizations to shift to a ‘test-and-learn mind-set’,
basing their decisions on the results of randomized internal experiments. See his
recent article in the Harvard Business Review (February 2009): ‘How to Design Smart
Business Experiments’, available online at: hitp:/hbr.org/2009/02/how-todesign-
smart-business-experiments/ar/1.
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