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ARE ASSET MARKETS EFFICIENT?
EVIDENCE FROM ECONOMIC EXPERIMENTS

Th e assumed superiority of market economy compared with central planning is based on the belief that 
markets are able to aggregate disperse information about production costs and demand of goods in 
the form of effi  cient market prices. Asset markets and futures markets for commodities and assets are 
believed to evaluate expected future developments — as far as this is possible in the face of fundamental 
uncertainties. Market failure exists (e.g. because of market power or externalities) and has to be coun-
teracted by state intervention (e.g. cartel authorities or Pigou taxes), but, in principle, free markets are 
assumed to be the optimal institution. Is this always true, in particular also for asset markets which seem 
to have a tendency to infl ate “bubbles” for which there are many large scale examples? Experimental 
investigations of asset markets show that, in most cases, market prices “ultimately” converge to optimal 
Rational Expectation prices. Markets are able to aggregate disperse information, but this process needs 
time and also the systematic occurrence of biases, in particular bubbles, is reported. Th e most important 
determinant for the prevention of bubbles is personal experience. Refs 48. Figs 5. 
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ЭФФЕКТИВНЫ ЛИ РЫНКИ АКТИВОВ? ДАННЫЕ ЭКОНОМИЧЕСКИХ ЭКСПЕРИМЕНТОВ 

Предполагаемое превосходство рыночной экономики по сравнению с  централизованным 
планированием основано на убеждении, что рынки способны агрегировать распределенную 
информацию об издержках производства и спросе на товары в форме эффективных рыночных 
цен. Предполагается, что рынки активов и рынки фьючерсов на товары и активы способны оце-
нивать ожидаемые будущие изменения — насколько это возможно в условиях принципиаль-
ной неопределенности. «Провалы рынка» существуют (например, обусловленные рыночным 
господством или экстерналиями) и  должны компенсироваться вмешательством государства 
(антимонопольные меры или налоги Пигу), но в  принципе считается, что свободный рынок 
является оптимальным институтом. Всегда ли это верно, в особенности для рынков активов, 
которые имеют тенденцию к раздуванию «пузырей», впечатляющие примеры которых мы на-
блюдаем? Экспериментальные исследования рынков активов показывают, что в большинстве 
случаев рыночные цены в итоге приближаются к оптимальным ценам (согласно теории Раци-
ональных ожиданий). Рынки в состоянии агрегировать распределенную информацию, но для 
этого процесса требуется время, а также встречается систематическое появление отклонений. 
Наиболее важным фактором предотвращения «пузырей» выступает личный опыт. Библиогр. 
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1. Incompatible theories regarding expectation formation?

Th e Nobel Prize 2013  in Economics has been awarded to Eugene F. Fama, Lars Pe-
ter Hansen and Robert J. Shiller “for their empirical analysis of asset prices” (http://www.
nobelprize.org/nobel_prizes/economic-sciences/laureates/). Th is may remind us of an old 
joke, namely that “Economics is the only fi eld in which two people can share a Nobel Prize 
for saying opposing things“ (http://netec.mcc.ac.uk/JokEc.html). Fama and Shiller really 
seem to have completely opposite opinions about the effi  ciency of markets. While Fama 
believes that markets are able to aggregate disperse information effi  ciently which ultimately 
results in Rational Expectations and Effi  cient Markets, Shiller is famous for successfully 
forecasting the bursting of the last two big bubbles (the dotcom and the housing bubble, see 
[Shiller, 2005]). He believes that actors in the markets are only bounded rational or even 
irrational and that they underlie a lot of well-known biases (e.g. herding, loss aversion, and 
overconfi dence, see [Akerlof, Shiller, 2009]). While Shiller does not believe in the effi  ciency 
of markets, Fama does not accept the existence of bubbles — which is, of course, also a 
question of defi nition. Fama’s central argument is that you cannot beat the market [Fama, 
1970; 1998], while Shiller points out that there are signifi cant deviations from Rational 
Expectation prices, e. g. the variance of stock prices is far larger than the variance of Funda-
mental Values [Shiller, 1981]. 

Th is controversy is a central topic for economics and society. Th e assumed superiority 
of market economies compared with central planning is based on the belief that markets 
are able to aggregate information about production costs and demand of goods in the form 
of effi  cient market prices. Asset markets and futures markets for commodities and assets 
are believed to evaluate expected future developments — as far as this is possible in the 
face of fundamental uncertainties. Market failure exists (e. g. because of market power or 
externalities) and has to be counteracted by state intervention (e. g. cartel authorities or 
Pigou taxes) but, in principle, free markets are assumed to be the optimal institutions. Is 
this always true, in particular also for asset markets? Th e empirical evidence from fi eld data 
seems to allow contradicting answers.

Is Economics really the only fi eld with completely contrarian opinions of its schol-
ars? Certainly not! Even the most admired of our sciences, physics, has to cope with the 
contradictions of its two fundamental theories, Quantum and Relativity Th eory. Both are 
nonetheless extraordinarily successful because there are hardly any intersections of their 
fi elds of application. (Black holes and the Big Bang are such exceptions.) We may learn two 
things from this comparison. First, perhaps we should not ask whether Fama or Shiller are 
right but under which circumstances one or the other is right. Th e existence of bubbles and 
their forecasted bursting seems to prove Shiller’s point of view, and there are economists 
who doubt that Fama has earned the Nobel prize under these circumstances, but we should 
keep in mind that these extreme events are rare and that a theory also has to explain the 
“quiet” working of many markets over many years. Second, Physics has gained such a deep 
understanding of nature through its use of experiments. Only in the laboratory is it possible 
to create controlled environments with one factor variations which are ideal for the qualita-
tive and quantitative testing of theories.

Th e discipline of Experimental Economics has developed from very humble begin-
nings in the 1950s and 60s into a toolbox which is now used or at least accepted by most 
contemporary economists and which ideally supplements the investigation of fi eld data. 
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Only in the laboratory do we have (some) control over the environment, information, and 
incentives of the actors. Experiments with people, however, can never have the precision 
of physical experiments with dead matter. Every subject is unique, giving him information 
does not guarantee its reception and use, and incentives can be infl uenced but never com-
pletely determined. Nonetheless we have gained a lot of knowledge about situations where 
economic standard theory works at a satisfactory level and situations where it needs to be 
revised.

Th ree economists have won the Nobel prize partly or wholly because of their experi-
mental work: (Alvin E. Roth, 2012, together with the theorist Lloyd S. Shapley) “for the 
theory of stable allocations and the practice of market design”; Elinor Ostrom (2009) “for 
her analysis of economic governance, especially the commons” and Vernon L. Smith (2002, 
together with the psychologist Daniel Kahneman) “for having established laboratory exper-
iments as a tool in empirical economic analysis, especially in the study of alternative market 
mechanisms” (http://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/). All 
three were concerned with special markets (Smith also with asset markets), with questions 
of effi  ciency and effi  ciency enhancing institutions.

In the following we will present and discuss asset market experiments and related ex-
perimental results. Note that this will not be an exhaustive report but a selected survey. We 
will not fi nd a clear case for Fama or Shiller but we will see that Experimental Economics 
describes the coexistence of effi  cient markets with successful aggregation of information 
and the infl ating and bursting of bubbles.

2. Typical asset market experiments and associated hypotheses
Mostly, such an experimental market consists of six, nine or twelve investors/traders 

who are endowed by the experimenter, symmetrically or asymmetrically, with a number of 
assets and an amount of money. In most experiments, there is only one asset in the market 
but there are also experiments with a larger number of assets. Th e markets are partitioned 
in one, two, ten, fi ft een or even more market periods. Th e number of periods can also be 
endogenous, namely by introducing a probability with which, before a new period begins, 
all assets lose their value and the market shuts. At the end of every period an asset earns 
an independently distributed stochastic dividend. Anticipation of all future dividends de-
termines the fundamental value of the asset. In markets with an exogenously determined 
number of periods, it is a linearly decreasing function of the period number. In many one-
period experiments, some of the traders are informed in advance about the dividend. Th e 
market institution is sometimes established as a double auction but mostly as a continuous 
auction with an open order book. All traders can buy and sell under the restriction of their 
endowments with assets and cash. In some experiments, however, also short selling is pos-
sible. At least aft er each period the traders are provided with information about (average) 
transaction prices.

Experiments are conducted in the classroom, in the laboratory where every trader sub-
ject decides via his own PC, or in the Internet. In every case the experimenter tries (mostly 
successfully) to create situations with anonymous decisions. With some exceptions, the 
trader subjects are paid according to their fi nal wealth. (Note that, aft er the last dividend 
payment, assets have no value at all.)



94

Th e theoretical benchmark price for a market without insider information and with 
risk neutral traders is the sum of expected dividends over the remaining periods. If there 
are insiders in a one-period market who know the dividend in advance, it is expected that 
their knowledge is spread (in a continuous auction) via their bidding behavior and “ulti-
mately” makes the market price equal to the dividend. 

Under the assumption of general risk aversion prices may be a little lower. We also have 
to take into account that, with every period, a trader’s ratio of capital to asset value changes. 
Dividend payments increase his monetary wealth and, in asset markets with a fi nite num-
ber of periods, the fundamental value of his assets decreases. In addition, the riskiness of 
the assets increases when dividends are aggregated over a smaller number of periods. Th e 
former infl uence should increase the demand for assets; the latter should decrease it (under 
general risk aversion). Th erefore prices may be expected to increase or decrease a bit, but 
general risk aversion would always pose a limit, namely the risk neutral fundamental values. 

3. Early experiments: Support of a realistic version of the Effi  cient Market Hypothesis
Let us briefl y mention that asset market experiments were preceded (e. g. [Chamber-

lain, 1948; Smith, 1962]) and accompanied by goods market experiments whose decisive dif-
ference is the existence of producers with given costs and consumers with given (monetary) 
utilities so that buyers and sellers were predetermined. Usually convergence to competitive 
prices was observed where the velocity of convergence somewhat depends on experimental 
details and market institutions. In particular posted prices instead of double auctions may 
decrease the adjustment speed [Plott, 1986] or even allow prices to remain above competi-
tive levels [Davis, Holt, 1996].

Fundamentally diff erent are experiments where seller subjects were provided with real 
items (apples, pencils, chocolate bars, or mugs) instead of an abstract cost function for the 
production of goods. If these potential sellers are asked to indicate their willingness to ac-
cept (= minimum price they require) and potential buyers who had not received an object 
are asked to reveal their willingness to pay then the double auction defi ned by these bids 
shows a surprising asymmetry. If the intrinsic value of the object had the same distribution 
among sellers and buyers (and if both sides did not believe that one of them had market 
power) then half of the items should have been exchanged. Contrary to this prediction, in a 
large number of experiments sellers turned out to pose signifi cantly larger bids than buyers 
and signifi cantly less than half of the items was traded. For an overview about such experi-
ments and the general confi rmation of this “endowment eff ect” see [Kahnemann et al.,1990; 
List, 2003], however, shows that professional traders (of game cards) do not underlie this 
bias. An important diff erence seems to exist between people taking possession of an object 
and trading goods to which they have only an abstract relation. For a broader discussion of 
the endowment eff ect under the aspect of cultural infl uences see Apicella (forthcoming).

Altogether, goods markets converge to effi  cient prices although somewhat depending 
on market institutions and not without biases when evaluating personally owned objects. 
Let us now turn to our main topic, experimental asset markets.

Early experiments with asset markets usually had one (or at most two) periods but 
continuous auctions with many transaction prices. Oft en part of the traders was informed 
about the fundamental value while the others knew only their distribution. [Forsythe et al., 
1982] with two-period markets and deterministic dividends and [Plott, Sunder, 1982] with 
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one-period markets and stochastic dividends for diff erent types of traders support Fama’s 
Effi  cient Market hypothesis. Th ey fi nd prices converging to Fundamental Values, although 
not at once but in the course of several repeated markets. Th e less informed traders there 
are [von Borries, Friedman, 1989; Sunder, 1992] and the larger the number of states of the 
world [Plott, Sunder, 1982] the slower the convergence is. Th ese results are exactly as we 
expect them to be if we take into account that information cannot be processed without 
time and costs, i. e. if we substitute the fi ctitious economic (super)man with the bounded 
rational homo sapiens who is still expected, however, to aggregate dispersed information 
successfully.

An experiment which is particularly supporting this view is described in Sunder 
(1992). In ten successive one-period markets two states of the world with diff erent fun-
damental values were selected randomly. Th e three trader types had diff erent values for 
the asset depending on the state of the world. In an effi  cient market, the traders of the 
type with the maximal value should ultimately buy all assets. Under the assumption of 
strong competition between the four traders of the highest value type, prices should be 
equal to fundamental values. Th e special feature of this experiment was that the 12 traders 
submitted bids for the ex ante information about the state of the world. Th e traders with 
the highest four bids got the information and had to pay the fi ft h highest bid. Th e result of 
this experiment is shown in Figure 1. In the lower part of Figure 1 we see the fundamental 
value as a constant line whose two possible values are randomly determined from period to 
period. In addition there is the curve which connects all transaction prices in the continu-
ous auction. We see that, in the fi rst four markets, the convergence of prices to fundamental 
values is not impressive, but from the fi ft h market on, prices quickly and closely resemble 
Rational Expectations/ Fundamental Values. Th e uninformed traders seem to have learned 
to interpret the price bids in the market. At the same time, the bids for information decrease 

Figure 1. Lower part: Fundamental values and transaction prices in ten successive experimental asset 
markets. Upper part: Auction prices for the ex ante information about the state of the world (x or y). 

S o u r c e: [Sunder, 1995].
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drastically (upper part of Figure 1). It is still the case that informed bidders earn a bit more 
than uninformed bidders — but their advantage is not greater than the price they have to 
pay for the information. So this is, aft er a necessary process of learning, a double confi rma-
tion of the Effi  cient Market Hypothesis: Prices of assets, as well as prices for information, 
take values which allow the effi  cient allocation of the assets without earning extra rents 
from better information.

Forsythe et al. [1984], Friedman et al. [1984], and Kluger and Wyatt [1995] show that, 
as to be expected, the aggregation of information can be signifi cantly supported by the in-
troduction of Futures or Option markets.

So far Fama’s belief in Effi  cient Markets and Rational Expectations (RE) seems to be 
strongly supported. Th e fact that some learning is necessary to approach RE is not really 
restricting but more trust enhancing because the instantaneous aggregation of information 
would have been a diffi  cult to explain miracle. But can we always expect such a convergence 
to RE, or are there principle reasons why this sometimes might not happen?

4. Are there free-fl oating expectations? Evidence from Beauty Contest Experiments
Keynes [1936] in “Th e General Th eory of Employment, Interest and Money” asks 

which girl to choose if one had to predict the result of a beauty contest. A naïve (level 0) 
predictor would choose the girl who is, in his eyes, the prettiest one. A less naïve (level 
1) predictor would expect others to follow their own tastes while he would try to guess 
which girl might be the prettiest in the eyes of the others. But why not expect the others to 
try to guess their fellow predictors’ tastes and try to estimate (level 2) the result of the level 
1 estimation? We can climb up this ladder of more and more sophisticated guesses step by 
step. Under such reasoning, our behavior is completely determined by our expectations 
about the behavior of our co-players. Aft er substituting the “prettiest girl” with the “asset 
with the highest price increase” we may suppose that also the market price of assets is solely 
determined by “free fl oating” expectations.

In Game Th eory the concept of the Nash Equilibrium usually restricts the system of 
expectations (beliefs) the players can hold by requiring expected behavior of every player to 
be a best reply to the expected behavior of other players. In many cases, only one or a small 
number of belief systems survive this consistency requirement. On the other hand, it is suf-
fi cient to doubt the rationality of a few co-players in order to establish again a large variety 
of possible beliefs about all players’ actions.

Nagel [1995] implemented the Beauty Contest game in the following way. Each of a 
large number of players chooses a number between 0 and 100. Th at player who chooses 
p*(average of all numbers) wins a prize. Th is game has oft en been replicated, in the class-
room, in the laboratory, in the Internet, and also with the readers of some newspapers or 
journals. In most of these experiments p was 2/3. Applying the logic of iterated beliefs as ex-
plained above, level 0 is defi ned as the random choice of a number between 0 and 100. Un-
der the assumption that the average of these random numbers is 50, level 1 players should 
choose 2/3*50 = 33.3. If I expect all players to choose 33.3, I will win with every number 
between (about) 11.1 and 33.3, the most plausible choice being 22.2. Accordingly, we can 
proceed to higher levels. Th e unique Nash equilibrium coincides with level ∞ reasoning, 
where all players choose 0.
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A large data set of results of Beauty Contest experiments is provided by Bosch-Dome-
nech et al. [2002]. In Figure 2 we see the frequency distribution which resulted from the 
guesses of readers of the Financial Times and Spektrum der Wissenschaft . Th e use of iter-
ated beliefs is suggestive when we see the spikes at 33 and 22 and also the large spikes at and 
just above 0. A reliable interpretation of such data needs, however, a careful formulation of 
hypotheses and sophisticated methods of econometrics [Breitmoser, 2012]. Th e fact that 
the majority of players do not play Nash equilibrium is completely clear. Th us behavior is 
based on free-fl oating (and inconsistent) expectations. Th e same type of behavior (though 
with smaller numbers) is even found when the subjects are game theorists and when this is 
common knowledge. So, it is not suffi  cient to be an expert. On the other hand, repetitions 
of the game with the same subjects lead to fast decreasing guesses, i. e. personal experience 
increases the rationality of expectations.

Figure 2. Choices by the readers of Financial Times (n  =  1476) and Spektrum der 
Wissenschaft  (n = 2728) of numbers in a p-beauty contest game with p = 2/3. 

S o u r c e: [Breitmoser, 2012]. 

Keynes’ original Beauty Contest can best be identifi ed with p = 1 (and the consequence 
of infi nitely many equilibria). Karmann and Lehmann-Waff enschmidt [2001] have pointed 
out that there are games similar to Beauty Contests with p > 1. If fi rms go public then they 
oft en do this with a fi xed price auction for their shares. Oft en the result is an over-subscrip-
tion and a subsequent proportional rationing of the demand of all bidders. If bidders expect 
oversubscription by the factor p then they will demand p times their true demand. If they 
expect all others to oversubscribe by the factor p they should bid for p2 times their true de-
mand, etc. In reality, many hotels and airlines mildly overbook their capacity. Th e author’s 
home university accepts fi ve times and more applications from business students than its 
capacity seems to allow; but it is well-known that more than 80% of the applicants will ulti-
mately study elsewhere. Also experiments [Karmann and Lehmann-Waff enschmidt, 2001; 
Grimm et al., 2006] show that over-subscription is frequent and increases from round to 
round when played by the same subjects. Note, however, that approaching an equilibrium 
gradually is impossible because, for p > 1, an equilibrium does not exist or is instable1.

1 In over-subscription games equilibria with mixed strategies might exist. In a real beauty contest game 
with p ≤ N/2, N = number of players, all guessing 0 is still an (instable) equilibrium. For p > N/2, there is no 
equilibrium (neither in pure nor in mixed strategies). Ephraim Kishon describes this game in his short story 
“Jewish Poker”. Th e rules of this two-person game are: “You think of a number, I also think of a number… 
Whoever thinks of a higher number wins” (http://www.ephraimkishon.de/en/my_favorite_stories.htm).
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5. Bubbles in Asset Market Experiments
Free-fl oating expectations may result in false equilibria (prices permanently and con-

stantly away from fundamental values) and bubbles which infl ate (prices increase signifi -
cantly above fundamental values) and burst (prices crash down to fundamental values or 
even below). Such a defi nition of a bubble is easy to check in an experiment where the 
fundamental values are known while it is always diffi  cult in real asset markets to estimate 
the path of fundamental values. Bubbles are a dynamic phenomenon and therefore are 
less likely to be observed in markets with one or two periods although, in principle, this is 
possible with continuous trade over long enough periods. It is easier, however, to observe 
and perhaps extrapolate price developments if statistics of average prices or all transaction 
prices are presented over a number of periods. We will see that bubbles are observed regu-
larly in asset markets with 10 or 15 periods (Figure 3).

Figure 3. A bubble in a classroom experiment. N = 304. 
S o u r c e: [Williams, 2008].
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In Figure 3, a typical bubble is described. Th e dotted lines show the fundamental val-
ues (under risk neutrality) and the maximal possible sum of dividends over the remaining 
periods (rounds). Prices rise to a peak in round 7 and then crash to the fundamental value 
in round 10 where it more or less remains until the fi nal round 15. Th e interesting feature2 
of this internet based experiment with students of an Economics course is its large number 
of players (304) and the fact that, with two periods of continuous trading per week, the 
developing bubble was presented to all participants in a twice per week updated curve and 
was openly discussed by them. It was clear for everybody that prices were above their fun-
damental value. At least in this experiment, the bubble was not caused by “confusion” about 
fundamental values.

Williams is one of the authors of the “classical” series of asset experiments [Smith et al., 
1988] where bubbles were regularly found. Th e experiments were organized as described in 
the section on typical asset market experiments. Th e only condition under which reliably 
no bubbles developed was the second repetition of the same market with the same partici-
pants. Learning to avoid a bubble is possible but takes time.

Two other important messages of Smith et al. [1988] were that, fi rst, real people do not 
solve problems like decision theorists, namely by ex ante reasoning and backward induc-
tion. Th ey look backward, have adaptive expectations (which ultimately converge to RE) 
and learn from their mistakes and successes instead of looking forward and deriving their 
expectations by reasoning. Second, the frequent observation of bubbles does not contradict 
Fama’s Effi  cient Market Hypothesis because there is no possibility of arbitrage profi ts in 
their markets. Ex post, a bubble looks as if it could easily be exploited but, ex ante, it is dif-
fi cult to determine when to buy and when to sell.

In the following, a large number of experiments was conducted in order to identify the 
conditions under which bubbles grow and burst [King et al., 1992; Smith et al., 1993; Smith 
et al., 2000; Caginalp et al., 2000; Noussair, Tucker, 2006; Haruvy, Noussair, 2006]. Th ey 
do not fi nd bubbles less frequently aft er the introduction of short selling or brokerage fees. 
Substituting student subjects with small business people, mid-level corporate executives, or 
over-the-counter market dealers did not make a diff erence either (see Figure 4). Th e intro-
duction of futures markets has some eff ect, namely by reducing the amplitude of bubbles, 
possibly even so much that no signifi cant diff erence to fundamental values remains.

Th e most reliable prevention of bubbles, however, was a confi rmation of Smith et al. 
[1988]. Traders who have experienced a bubble already twice will not cause a new bubble! 
As Hussam et al. [2008] show, however, these experiences may not help if the environ-
ment changes. Th en the same players may infl ate a bubble again. Dufwenberg et al. [2005] 
found that, aft er the experience of two bubbles, it was possible to substitute up to 2/3 of the 
experienced traders with novices without causing a new bubble. In Figure 5 we see, how 
bubbles (or false equilibria) develop in the fi rst two market rounds. In the third round there 
is no signifi cant diff erence between prices and fundamental values and neither are there 
signifi cant diff erences in the fourth round where 2 or 4 of the six experienced traders were 
substituted with inexperienced ones.

2 A not so nice feature is that subjects are not paid in cash as in other experiments but in credits for their 
course according to their fi nal profi ts.
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Figure 4. A bubble produced by mid-level corporate executives. 
S o u r c e: [Caginalp et al., 2000].

Figure 5. Observed Prices and Fundamental Values in four market rounds. 
S o u r c e: [Dufwenberg et al., 2005].

One of the possible reasons for the development of bubbles in experimental markets 
has been assumed to be confusion about the decreasing fundamental values in most bubble 
experiments. Alternatives to the payment of dividends in each of a fi nite number of periods 
are (i) the payment of the sum of dividends only at the end of the last period, (ii) a “divi-
dend” with an expectation value of 0, or (iii) a constant survival probability of the asset. 
Camerer and Weigelt [1990], Smith et al. [2000], Oechssler et al. [2011], and Kirchler et al. 
[2012] fi nd bubbles less oft en under these circumstances. But a constant fundamental value 
is no guarantee of the avoidance of bubbles. Oechssler et al. [2011] fi nd that the positive 
probability that a small number of insiders exists is suffi  cient to make bubbles as frequent 
as in the literature with decreasing fundamental values.

As discussed in the fi rst section, Shiller assumes that bubbles are created because of 
systematic biases of market participants. Some of these biases may be “rational” because of 
distorted incentives; others are genuine deviations from rational behavior. Th e former are 
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due to the fact that today only a minority of investors make trading decisions themselves. 
Instead, professional traders act as agents for the investors. If the traders are paid only ac-
cording to their profi ts (perhaps even more than proportionally) and do not participate in 
the losses they cause, then the rational reply to such incentives should be an overly strong 
preference for risk. Holmen et al. [2013] fi nd exactly this eff ect in the laboratory.

Do professional traders underlie similar biases as ordinary people? We have already 
learned above that they also produce bubbles in the laboratory. Locke and Mann [2005] 
fi nd that they show loss aversion and Haigh and List (2005) confi rm this result (“losses 
loom larger than gains”) with traders of the Chicago Board of Trade (2005). It is astonishing 
that Alevy, Haigh and List [2007] contradict this observation, seemingly with same subject 
pool. According to their new fi ndings, traders process information more effi  ciently than 
student subjects and show no loss aversion. Glaser et al. [2005] fi nd that “the masters of the 
universe”, as fi nancial traders are sometimes called because of their assumed hybris, show 
really even more overconfi dence than students. Cipriani und Guarino [2009] do not fi nd 
herding among traders but the contrary, namely speculation against the market where they 
should not and too little following the market where they should. Note that such evalua-
tions are far easier in experiments where we (and the subjects ought to) know the optimal 
course of behavior.

6. Conclusion

Experiments with asset markets have identifi ed many factors infl uencing the ability of 
markets to process information and fi nd effi  cient prices. Th ere are even more details to take 
into account than included in this short survey. So far, no “behavioral asset market theory” 
is available. A two-factor model of Smith et al. [2000] does not describe their experimental 
results convincingly.

Th e main results of this survey on experimental asset markets are:

(i) Ultimately, experimental markets approach RE prices. Th e coordination of trades 
and (if information is distributed among the players) the aggregation of knowl-
edge need time. In the beginning, prices may show stochastic deviations from RE 
or even systematic biases.

(ii) Futures and options markets speed up the convergence of spot market prices to 
RE prices and reduce the magnitude or even prevent systematic biases.

(iii) In asset markets with many (10 or more) periods bubbles are regularly observed.
(iv) Having experienced bubbles twice (by a suffi  cient number of market participants, 

in a similar environment) seems to be the only guarantee for the elimination of 
bubbles. General expertise with markets, the existence of futures markets, and 
assets with constant values sometimes prevent bubbles to blow up.

(v) Professional traders are not immune to biases like overconfi dence and loss aver-
sion. Asymmetric incentives (higher participation in profi ts than in losses) in-
crease risk taking behavior of trader agents.

Th e bursting of the American housing bubble in 2007 sent shock waves through the 
world fi nancial system. Banks in almost all countries suff ered heavy losses and oft en had to 
be rescued by their national governments. Th e banking crisis was accompanied by a world-
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wide recession which caused countries to stimulate growth through considerable defi cit 
spending. For many countries these defi cits added to already existing high debt levels and 
deteriorated their credit ratings. Th e following debt crisis in the Euro area and beyond may 
have been inevitable anyway but it was certainly accelerated and worsened by this course 
of events.

So it is only natural to ask how to prevent the next big bubble. Th e discussion fo-
cuses on institutional changes with more regulation, e.g. increased reserve requirements, 
and changes of incentives, e.g. bonuses based on long-term instead of short-term profi ts. 
Perhaps these measures should be supplemented with requirements on the experience of 
traders before they are allowed to speculate with billions of dollars. Th e normal trader is 
relatively young, also because “many traders retire aft er 10 or 20 years of service” [Fabre, 
2007]. In the face of the considerable internal and external losses which inexperienced trad-
ers can cause, they might be required to undergo an extended training on and off -the-job, 
perhaps comparable with the training of medical specialists. In Germany, these doctors 
have to serve fi ve years in a specialist department of a hospital before they are allowed to 
treat patients in their own practice or under their own responsibility in a hospital. It is well 
known that, in this and in other professions, human capital is accumulated mainly through 
experience! 

In an interview in the Wall Street Journal, as early as 1987, Vernon Smith said “People 
panic, … these bubbles and crashes would be a lot less likely if the same traders were in the 
market all the time.” But, he notes, “novices are always entering the market” [http://online.
wsj.com/news/articles/SB122360084765021629]. 26 years later we have experienced a lot of 
successive small and large bubbles in real as well in experimental markets, but at least from 
the viewpoint of experimental research Vernon Smith’s conjecture need not be revised.
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