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Abstract

This paper sslectively review s the literature on behavioural finance, focusing on the aggregate m arket
In plications of the behavioural biases that this literature has dentified . A dvocates of behavioural econom ics
and finance argue that econom ic agents behave i a w ay w hich departs significantly and system atically from
the axiom s of expected utlity theory . The paper surveys the m ain “anom alies” dentified by this literature n
the light of their possible in plications on aggregate m arket behaviour. In partcular, the anom alies are
categorised to (1) those derived frrm  cognitive 1im iations (pounded mtonality), (i) those determ ned by
the nterference of agents’ en otonal state, ([{1i) those determ ned by choice bracketing, and (i) those which
suggest that a pre-determ ined set of preferences does not exist altogether. M oreover, progpect theory is
surveyed In partcular detail, as it has becom e a serious challenger to expected utility n econom ics and
finance due to the anpircal support, its m athem atical tractability and its being consistent w ith rational
expectations. Finally, the paper clain s thatw hile convincing evidence againstm arket rationality n the beat=
the-m arket sense is vet to be provided, m any indications are now available that financialm arketsm ay indesd
e “mational” in other reasonable and relevantm eanings.
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A dmnk walking through a field can create a random w alk, despite
the fact that no one would call his choice of direction rational.
(Thaler, 1999b, p.14)

Behavioural finance [.. ] in essence sim ply recognises that hum an
beings, ndividually and collectively, behave as hum ans (having
psychological qualities) and not as gas m olecules having only
m ass and velocity) .

(Frankfurterand M cGoun, 1999,p.170)

The approprateness of prices [due to m arket efficiency] protects
an all, possibly nonrational hvestors whose stock purchases m ay
be guided by astrology, a worthless technical system , or m ere
whin .

(Z eckhauser, Patel and H endricks, 1991,p.7)

1.htroducton

B ehavioural econom ics and finance is one of the m ost dynam ic and prom ising fields of econom ic research

and its scope and size, as m easured by the num ber of contributions In recent years, is progressing at a
stunning pace. There is an ncreasingly Jong list of phenom ena which, while cannotbe explained w ith the
standard tools and approaches of mansteam econom ics, have found a satisfactory explnation in
behavioural econom ics and finance (see, for nstence, the papers collected 1n K ahnem an and Tversky, 2000).
N onetheless, that the behavioural m ethodology w ill com e © dom inate econom ic research and com pletely
supplnt the m anstream  approach based on expected utlity m axin isation and ationality is far from being a
foregone conclusion, and opposite view s have been expresssd m this regoect (n the behavioural camp, see
Thaler, 2000, and Colisk, 1996; on them ainstream side, see forexam ple Fam a, 1998, and Rubinstemn, 2000).

A gainst this background, this paper w ill selectively touch upon recent contrbutions in the behavioural
finance literature. The objctve of this review is o provide a (Entatve) answ er o the follow Ing two key
questions:

- W hat are the m ost in portant and systam atic (ie., predictable) behavioural biases which characterise

econom ic agents thatw e know of?
- Are they wlevant to understend aggregate m arket behaviour, nam ely do they affect prices set in large,
com petitive m arkets?

Tthas to be an phasissd that this review hasno pretence t© be exhaustive, as the behavioural finance liteature
is sim ply too Jarge and com plex t© be sum m arised in any reasonable num ber of pages. Thus, the review w ill
e selective.M oreover, w hile this review doesnotain o be alw ays necessarily original In its interpretations
com pared w ith existing review s (for Instance, Rabin, 1998, Shiller, 1998, Shleifer, 2000, the ntroduction in
K ahnem an and Tversky, 2000, Thaler, 2000, and D aniel etal, 2002, to nam e justa few ), itw i1l depart from

existing m aterial In aspects of nterpretation and assesam ent, as well as n categorising the findings of the
Titerature. Tn short;, this paper contains a review butalso a personal view on the behavioural finance literature
and on the rlevance of its findings t© understand m arket behaviour. M oreover, this review w ill be m ore



focused than existing ones w ith the possible exoeption of Daniel etal, 2002) on the systam atic aggregate
m arket in plications of agents’ behavioural biases. Finally, this review ism arkedly non-technical if com pared
w ih the existng ones, m aking it hopefully easier to digest for a reader not fam iliar w ith this strand of
lierature.

Th a nutshell, behavioural finance rejects a vision of econom ic agents’ behaviourbassd on them axin isation
of welldefined preferences using subjective probabilibes and based on the Savage axiom s, such as
transitivity and m onotonicity. At the root of this rejection is the overwheln ing evidence avaikble that
agents, both In controlled experim ents and In real life situations, behave n away 0 as to viokte the axiom s
of expected utlity (Starm er, 2000). It should be en phasised at first that the focus of behavioural finance is
on a positive description of human behaviour egpecially under risk and uncertainty, rather than on a
norm ative analysis of behaviourwhich ism ore typical of them ainstream  gpproach bassd on expected utilityy
m axin isation. Thdead, the nom ative optin ality of expected utlity m axin isation is seldom challenged In the
behavioural finance literature; it is conceded that an agentwho is w illing and able to m axin ise his lifetin e
expected utlity w i1l end up being better off on average than his peers who follow altemative, m ore naire
decision m odels Read, Loaew enstein and Rabin, 1999).

One of the key acbjctives of behavioural finance is to understand the systam atic m arket in plications of
agents’ psychological traits. The stress on the m arket in plications is very in portent because the analysis of
large, com petitive m arkets w ith a low Jevel of strategic nteraction is at the heart of econom ics M as-Colell,
1999) - and, perhaps not surprisingly, this is the area where behavioural finance is finding hardest t©
challenge m alnstream  finance. So far, the behavioural finance literature has not reached a level of m aturity
which would allow it to provide a coherent, unified theory of hum an behaviour in m arket contexts m the
sam e way expected utlity and m ainstream econom ics and finance have done. N evertheless, cum ulative
prospect theory as mtroduced by Tversky and K ahnem an (1992) is approaching am aturity So as to represent
a unified theory of behaviour of agents under risk which is altemative, and possibly (In som e contexts)
SUperior, o expected utility .

This paper w ill be structured as follow s. The ensuing section w ill provide a fram ew ork of analysis which
w ill serve as a basis to categorise and nterpret the contributions in the literature I a unifyng m anner.
Subsequently, Section 3 provides the readerw ith a bird’s eye Jook atthem ain “anom alies” dentified in the
behavioural finance literature. Thereafter, Section 4 w ill focus on cum ulative progoect theory which, as
m entioned above,m ay be considered the m ost serious challenger t© expected utlity as a general theory of
hum an behaviourunder risk . Subsequently, the deoate betw een m alnstream  and behavioural finance theorists
on the issue of the rationality of the market as a whole, as opposed to that of the ndividual m arket
participants, is touched upon and assessed In Section 5. Finally, Section 6 w ill contamn som e suggestons for
further research and som e concluding ram arks.



2.A fram ework ofanalysis

Tt is usefiil to bentify the key elam ents of analysis which w i1l tum useful n categorising and assessing the
various contributions in the behavioural finance lierature. A s sated n the troduction, the m ain purpose of
this review is to understand the im pact of psychological factors and of “anom alies” (see the ensuing section
fora precise definition of “anom aly”) on aggregate m arketprices. This isby no m eans the only reason why
psychological factorsm ay be hteresting foreconom ics', but itm ghtbe argued that it is the key one, and itis
I any case them an cbjctve of the review of this paper.

To ntroduce som e sin ple term nology, w ew ill refer to rational pricing as a finction defined as follow s:

P = f(x),

where P, is the price of asset iset In a competitive m arket (ie., a marketwih a low level of stategic
nteraction) ata certan pontn tne, and f is a relatonship [derived from expected utility m axin isation)
w ith a “fimdam ental” value X. Forexam ple, if P is the price of stock i, fwould be the discounted sum of the
future dividends x. O, if P is the price of an insurance, fwould be a (concave) function the payoffs x of the
nsurance in the different states of the w orld. Tt should be em phasised that this pricing equation is the result
of aggragate dem and m atching aggregate supply, ie. it can mask a consderable heterogeneity as regards
ndvidual nvestors’ preferences and expectations. The price P is essentially the one forwhich the num ber
(orbetter, them oney) of the Investorswho dam and the asset is the sam e as the num ber fn oney) of thosewho
Supply it

I a nutshell, advocates of behavioural finance clain that psychological factors and biases can often
determ ine a deviation e from rational pricing:

P = f(x)+e,

w here e is apricing bias term , notnecessarily w hite noise (itw ould actually be uninteresting if itw ere only a
w hite noise term ) and probably quite persistent.M ainstream  theorists, by contrast, tend o clain thatthe term
e Is, atbest, a transitory com ponentw hich is bound to dissppear over tim e due t© the pressure of m arket
foroes. Tt is clear that, given the com petitive nature of the m arket, psychological factors and biases can affect
m arketprices only t© the extent that they are system atic and w dely soread, and they do notcancel out n the
agoregate.

A second elem entwhich is key In this context is w hether asset prices can feedback on the fundam entals
them selves. Therefore, itm akes sense also t© consider a feedback relationship which can be sym bolised as
follow s:

%=2z+g(P),

! For exam ple, Rabin (2002b) em phasises that also the allocation achieved and distributional aspects should be of

nterest to econom ists. For exam ple, even if in a com petitive m arket rational agents “w jpe out” Imational agents, as it is
often argued by m anstream theorists, econom ics should be also concemed w ith the w elfare of the (w Jped out) irational
agents.



where z is an autonom ous com ponent not nfluenced by asset prices and g is the feedback finction. For
nstance, an hcrease In the stock price of firm 1 can ncrease enthusiaan and confidence In that firm , drive
custom ers o its products, and ultm ately self-fulfil the nibal enthusiagn , even if the ntrinsic quality of the
productof fim 1, ie. z, , hasnotchanged. Putting the pricing and the feedback equations together:
P=f(@z+gP®))+e
Thus, it is Inm ediate t© see that, if a behavioural bias creates a deviation from rational pricing and if the
feedback m echanian  is non-negligible, a self-fulfilling goiral can establish itself and bring both the asset
price and the fimdam entalbehind ton a possbly totally unpredicteble path . T this context, itw ould be clear
that psychological factors and biases w ould have an in portant bearing on w elfare and would therefore also
e of great in portance t© econom ists.
It is Interesting to note that the idea that psychological factors m ight be relevant for m arket prices and
econom ic developm ents is not a prerogative of the behavioural econom ics and finance literature, and has a
distinguished pastgoing back at Jeast to the K eynesian em phasis on anin al spirits and the role of uncertainty
and confidence in shaping econom ic and em ploym entgrow th. Th the K eynesian view , the econom ic agents’
psychology can be easily disturbed and orm anjpulated, and it is key In the econom ic systam , n contrastw ith
the em phasis on rationality which is typical of the (how ) m anstream gpproach . Thus, itm ghtbe argued that
the focus of the behavioural finance literature on psychological factors ultm ately represents a vindication of
the K eynesian deas.
T the subssquent section we analyse the m ost in portant factors w hich m ight contrbute t© create a non-
negligible and persistent “pricing bias” e 1 the pricing equation.

3.A bird’s eye ook atthe anom alies

W e define anom alies the systamatic taits of behaviour of econom ic agents, which cannotbe explained by
the expected utlity model.’ The list of such anom alies dentified I the behavioural finance literature,
especially bassd on experin ental evidence, is very long and only them ain onesw illbe touched upon n this
section. For a m ore com prehensive list, the nterested reader m ay refer to the books by K ahnem an and
Tversky (2000) and Shleifer (2000). The stress on the systam atic nature of such departures (biases) is crucial,
as otherw ise anom alies would be of little interest, as every sufficiently general theory in social sciences
should be allow ed t© m akem istakes, expected utility notexcluded Rubinsten, 2000).

T the contnuation of this survey, the presentation of the m ost in portant anom alies w ill be stuctured
according t© four categories — bearing I mind that this texonomy is arbitary, that many other
categorisations are possible, and that there m ay be considerable overlaps am ong the categories. The four

categories are as follow s:

2 W e do notuse the term “anom alies” to trivialise them , but © hdicate phenom ena which represent an in portant
challenge to the m ainstream approach based on the efficientm arkets hypothesis. On the possibly derogatory use of the
term “anom aly”, see FrankfurterandM G oun 2001).



1. Anom alies thatderive from deliberation and optin isation costs (see Colisk, 1996), w ith no le
plyed by em otions and “isceral” factors. This field broadly covers the literature on ounded
rationality; these anom alies m ay be lboelled as “cognitive” departures from expectad utility
m axin Isaton (cognitive behavioural biases).

2. Anomalies which are rhted t© the ml plhyed by emotions and visceral factors (see
Loew enstetn, 2000).

3. Anomalies relhted to choice bracketing : in this category, anom alies relbte to the fact that, while
within a certain fram ed problam agentsm ay behave as they m axin ised expected utlity, theway
problam s are fram ed mfluences their decisions to a very significantextent (fora review of choice
bracketing, see Read, Loew enstein and Rabin, 1999). In particular, it is comm only found that
agents “edit” problem s n narnow er fram es com pared w ith the standard m axim isation of lifetim e
utility popular n econom ics and financem odels.

4. Th this fourth category, w e survey recent contrbutions which clain thata setofw ell-defined and
determ nistic preferences does not exist. Rather, stochastic and contextdependentpreferences
should be considered.

Subsequently, I the next section we will review progpect theory, which is consistent w ith m ost of the
axiom s of the expected utlity school (including rational expectations), but which contains in portant new
elam ents and w hich is consistentw ith, and able t© give accountof, m ostof the behavioural biases dentified
by the literature. A s such, and ow Ing t© itsm athem atical tractability, progoect theory is a serious contender to
expected utlity as a general descriptive theory of hum an behaviour under risk and uncertainty . The key
elem entof progpect theory @nd the m ain pomntof departure from  the expectad utdlity m odel) is its reference
dependence, ie. the dea that agents’ preferences are not determ ined in abstract term s, but depend on the
soecific contextand the background of the decision problem athand.

3.1 Cognitve behaviouralbiases

Standard econom ics and finance m odels overlook the in portance of deliberation / optin isation costs and
assum e that agents possess absurdly high com putational capabilities (€ olisk, 1996). Tn reality, deliberation
costs can be a very In portantelem entof choice. O fien agentsm ake recourse to m ental shortcuts and “rules
of thum b” when the problem to solve is particularly com plex and farreaching; such shorttuts are known in
the behavioural finance literature as decision heurdstics K ahnean an and Tversky, 1974).M ore often than not,
such heuristics Jead t© poor decision outtom es and Involve “blunders” which m ight be elin hated with a
more “matonal” analysis (ie., an analysis where Jess weight were atiributed to optin isation costs). The
behavioural finance literature has dentified a Jarge num ber of systam atic blunders that plague econom ic
agents, and w e w ill touch upon only a few .

A very common blunder is to m isperceive the Jaw s of probability, for exam ple by systam atically over—
nferring from anall samples (“law of anall numbears”) and underate the importance of population



param eters. Fram ed in the contextof the Bayes form ula, agents tend to system atically overvalue the sam ple
evidence and systam atically undervalue the a prior probabiliies. This tendency m ay have an aggregate
m arket in plication if agents m isperceive fluctuations in prices which are sin ply due by chance with a
reversion t amean Rabin, 2002a). For exam ple, the excessive extrgpolation of the past perform ance m ay
be the reason why superior retums are eamed by portfolios based on public Iy avaikble data (Lakonishok,
Shleifer, and V idry, 1994).
M ore In general, decision heuristicsm ay be influenced by factors such as vividness and “representativeness”,
which should have little to do wih an optimal decision. One of such factors is the anchoring t©
representative values which m ake it easier for agents to solve decision problem s even when, if Jooked at
carefilly, should not have the nfluence they actually have. An exam ple of this is the fact that in most
soeculative m arkets the prevailing price is often regarded as a "norm al” or “equiliorium ” price Jevel, even if
agents have no dea of whatan “equilibrium ” or “alr” price m ghtbe M ullainathan and Thaler, 2000) and
future developm ents show  that the m arket price was plainly wrong. The sam e m ight be said of many
quanttes (for exam ple, the price of any good or service vis-a-vis any other good or service), where the
statusquo is autom atically taken as a “natural” value — the com putatton of a truly natural value w ould in fact
wolve too high deliberation costs? Tt is inportent o stress that these anchoring effects m ay not be
orthogonal to the w ay preferences are form ed; for exam ple, n progoect theory (see Jater in Section 4) gains
and Josses are defined in term s of a reference valuew hich is In fact, in m ostgpplications, the status quo.
A key elem ent of bounded rationality m odels is lim ited attention . A gents are confronted w ith a confusing
anay of (som etim es conflicting) nfom ation, which encourages than t© focus only on salient inform ation
(Shiller, 2001)." This m akes the average hum an belg (the average hwestor) particularly subjpct o fads
(Shiller, 2000b) and to m anijpulation by others D aniel etal, 2002).A tthe sam e tin e, agents take tim e due
to Iim ited processing capability) t© digestnew inform ation, even when it is actually relevant, which m ay Jead
tO conservatiam bias. Barberis, Shleiferand V idmy (1998) have developed am odel n w hich agents reactin
an exaggerate m anner to new inform ation due to representativeness bias, w hile the overreaction is tam pered
by conservatiam . A s stressed by Shiller (1998, 2000b, 2001), attention and saliency m ay have a socialbasis,
w hich is the reason why pastprice increasesm ay attract attention on a certain financial assetand determ ne a
self-fulfilling goiral of rising price and ncreased optm ign , untlultm ately the bubble busts.
Lack of attention may alo lead to nvestor credulity O aniel et al, 2002), where — ow g t© lin ited
com putational capabilities — agent do not adequately discount for the ncentives of others 1n m anjpulatng
and presenting nform ation. For exam ple, it has been docum ented that fim s tend t© present positive
Inform ation In a salientw ay, while they nom ally reportnegative inform ation in a highly non-salientm anner,

>a tendency t© hidsightbias - ie., the false perception that once an event is part of history, there is a tendency t©

nterpret the sequence as unavoidable — may be justified on sin ilar gounds (see, for exam ple, K elm an, Fallas and
Folger, 1998).0n hindsightbias In forecasting, see forexam ple Fisherand Statm an (2000).

* On the ole of salient nfom ation and the irelevance of a “rational” w eighing of events and probabilities, see Shafir
and Tversky (1993).



but nvestors do not seam o take this factor nto account K Ibenoff et al, 1999). T general, the way
nfom ation is presented m atters (see also Section 3 3 below )2

Tthas been proposad thatexpected utility m axin isation m ghtbe am ended, w ithoutchanging its fimdam ental
nature, by adding a deliberation cost to the utlity fimction, and then proceed as in the standard approach
Colisk, 1996).° This way of casthg bounded mtionality 1 the stendard approach, how ever, m ight be
problam atic for two reasms. First, it is unclear what precise form  these deliberation costs should have.
Second, even assum Ing that giving a determ hate form t© the deliberation costs m ay be possble, a problam
of “nfnite regress” m ay arise. If agents have deliberation costs, then they w ill also have delibberation costs in
assessing therr deliberation costs, and thus deliberation costs on the delibberation costs on the delibberation
costs, and o0 on ad Infinitum . W hile a practical solution m ightbe to stop o the first deliberation costand
neglecthigher order term s, this solution m ightlbe unsatisfactory .

The application of the standard expected utlity m axin isation t© realw orld problam s is further com plicated
by the cbsarvation that probabilites are rmarely known to decision-m akers. The decision problem then
becom es the “m axin isation over a probability distribution of the probability distribution”, and so on again
ad infinittm . W hile decision problem s m ay easily becom e analytically ntractable, there is evidence that
agents’ uncertainty over the probability distribution has in portance conseguences. For nstence, it is known
that agents dislike “ambiguous” situations @ie. situations i which there is “uncertainty over the
uncertainty”) more than “risky” situations where at Jeast the uncertainty is known); Cam erer and W eoer
(1992) provided a very good review of the literature on such “am biguity aversion” .

O verall, cognitive biases m ight distort asset prices and lead to a pricing bias to the extent that agents who
dem and a certan asset are ncapable to process the inform ation underlying a rational pricing (Of the sam e
asset). If the cognitive biases are sufficiently systam atic eg., the tendency not to discount for “w indow -
dressing” firm s’ balance sheets), the m arket as a whole m ight e subjct o biases, and a pricing biasm ight

reqult.

32 Em otionaland visceralfactors n decisions

In many instances it has been found that cognitive factors alone cannot explain behaviour in econom ic
m arket) contexts, which suggests that emotional and visceral factors play an inporant mle (see
Loew enstein, 2000, and Rom er, 2000).A fam ous exam ple, for nstance, is the evidence that the w eather in
the trading Jocation influences equity prices (Saunders, 1993 ; K am stra etal, 2000), presum ably by affecting
traders’ an otional sate. The mle of em otions may be partcularly inporant in situatons of risk and
uncerainty, which are pervasive n finance (Loewenstein et al, 2001). A feature of expected utlity is,

® For Instance, w hen attention and processing capabilities are 1im ited disclosing inform ation m ay actually tum outto be
counterproductive and decrease transparency (D anieletal, 2002, putitas “investors can lose the forest for the trees”).
® Fora thorough review ofhow tom odelbounded rationality, see Liipm an (1995).



nstead, that agents face risk and uncertainty from a purely cognitive pergpective, and their em otional sate
does not influence their decisions altogether. Tn reality, an otonal responses are ubigquitous and m ay depart
significantly, som etim es dram atically, from cognitive regoonses. Tn general, factors such as vividness and
proxin ity in tine play a big ml  anotional responses, whilke they should be inelevant in cognitive
decision processes. Expected utility theoristsm aintain, how ever, thatat least from a norm ative pergpective a
cognitive response should be preferable, and that leaming and evolution should Jead agents to increasingly
make recourse to cognitive processes and t© rely less on anotions. Nonetheless, a reaction based on
an otions is not necessarily worse than a cognitivedoased one if optim isation is costly (see W ilson and
Schooler, 1991)
M ostanom alies related © an otional states are based on a trade-off betw een the nead of the sitwation ({e.,
making optim al decisions in a forwardlooking manner) and the necessity t© protect self-esteam and
confidence asw ell as the em otionalw ellbeing . O ne of such anom alies relevant n a fnancialm arket context
s the digposition effect, nam ely the reluctence to “declare” Josses to oneself (fearing a loss of self-esteam ),
w hich pushes agents to hold Josing assets too long Shefrin and Statm an, 1985; 0 dean, 1998).A sim ibrne=d
o protect self-esteam m ay Jead agents t© belief perseverance and confimm atory bias: as there is an an otional
costassociated o the recognition of having been w rong, agents tend t© Jook for additional support for initdal
hypotheses Rabin and Schrag, 1999) and t© exaggermte conelations which m ight be due to chance,
hterprethg them 11 the light of a preconceived theory.” This form of cognitive dissonance” is som etin es
Tabelled as the “curse of know ledge” (Thaler, 2000): when we know som ething, w e cannot In agne ever t©
think othenw ise. Self-esteam m ay also Jead to overconfidence, as agents draw  som e em otional gains from  the
perception of being am arter than others. Thus, the dea thatpeople Jeam from pastm istekes — a halim ark of
the rational expectations schoolbased on Jeaming and evolutionary reasons (see Section 5 below ) — m ay be
doubted if Jleaming in plies a painfil loss of self-esteam and the recognition not t be an arter than others
G riffin and Tversky, 1992). This form of self-enhancing bias may explin why tading is so rge i
financialm arkets: m ostm arketparticipants m ight think to be an arter than the average counterpart, and to be
ablke to make money firom the folly of others De Bondtand Thaler, 1994). O £ course, m any of then are
going to be dissppointed @nd t© Josem oney due to transaction costs), but— agan for the sake of their self-
estean — w ill attrbute the disappomntng outcom e Justto bad luck (“nature is againstm e”) orm alice from the
part of others (this is unlkely In a large m arket, how ever). M oreover, overconfidence may determ ne

” The K eynesian definition of uncertainty and the related emphasis on confidence fit very well in this strand of
literature. A s K eynes show ed, aversion to am biguity and confidence can have a m ajor In pact on m arket prices and on
econom ic developm ents.

8 m this respect, bounded rationality due t© deliberation costs and “gutfeeling” reactions are closely ntertw ined,
theoretically and practically.

 The “law of sm all num bers” m entioned above m ightbe partly related to these tendencies; again bounded rationality
and em otions are closely connected.

e ognitive dissonancem ay be defined as the bias of “fitting beliefs to convenience” Rabin,1994).



positive short-lag autoconelations and negative long-lag autoconrelations, which are often observed I the
data ' T this regpect, itm ay affectaggregate m arketprices.

One particularly In portant consegquence of the fact that a decision m ay be an otionally Joaded is agents’
welghing of probabilities. The dea that agents w eigh states according to subjctive probabilities in a linear
manner is an essential feature of expected utlity theory, but it has been proved wrong in countless
experin ents, startng w ith the fam ous A Tlais paradox . Th reality, agents seam  t© w eigh objective probabilites
subjctively, com puting w hat is often referred to as the subjective expectad value. The probability w eighing
finction may I tum depend t© a significeant extent on the agents’ em otional state (see In particular
Loewenstein et al, 2001), egpecially on whether events are “palld” o “vivid” In agents’ perception. For
nstance, K ahnem an and Tversky (1979) noted that m ovam ents in probabilites around zero and one are
nom ally given much more inporance than m ovem ent between, say, 49 and 50, precisely because of
“Wwividness” considerations (this is often referred t© as the Alhis “certainty effect”). n general, the
probability w eighing finction tends to be flatter (ie., changes in probabilites count Jess w hen probabilities
are high) for virid outcom es, while it approaches the Inearw eighing for pallid outcom es am ely, events
that do notprom ptan an otional regponse by agents). Thus, a change from 0 t© 001 orfrom 99 t© 1 In the
probability, say, t© die n a certain year @ very vivid and em otionally Joaded outoom e) m ay countm uch
m ore than a change from 30 t© 31, while the sam e 01 m arghal change in probabilites w ould be w eighted
n the sam e m anner if referred o, say, a change in goverm ent In a disant foreign country @ very pallid
outcom e) . M uch experin ental evidence has been gathered In the Jast decade on the functional form of the
probability w eighing finction, say w @), and ithas been generally found that such finction is nom ally sub-
additive (it htegrates t© a num ber strictly sm aller than one), regressive w (©)>p foranallp, and the opposite
forhigh p) and s-chaped (firstconcave for large p, then convex) - Thus, Th m ost contexts sm all probabilites
tend to overw eighed, w hile Jarge probabilites tend t© e underw eighed com pared w ith the linearw eighing
of expected utlity . H ow ever, for very an all probabilites, the fimction becom es indeterm nate and both an
overw eighing and an underw eighing are possble (for histance, because a certainty effect is present)
Tversky and Kahneman (1992) and Prelec (1998), am ong others, have proposed quite general functional
form s n which the degree of regressivity and of s-shapeness depends on a param eter or a setof param eters.
M uch m ore research is needed, how ever, t© assess t© what extent the nature of a decision problem and its
being em otionally loaded influence the param eters of the chosen probability w eighing fimction. Tt is clear, in

1 Daniel, H ishleifer and Subrahm anyam (1998) and Hong and Stein (1999) have builtm odels based on the assum ption
of traders’ overconfidence in their private Inform ation, which Jeads to a (overconfident) m is-valuation and, from an
aggregate perspective, to both short+un m om entum and long-+un reversal. Statm an and Thorley (1999) posit, and find
an pirical confim ation of the fact, that n a bull m arket, where the overconfidence of m ost nvestors is high, tading
ncreases.

2 Seemn particular Tversky and K ahnem an (1992), Tversky and W akker (1995), and Prelec (1998).W u and G onzalez
(1996) show ed that the probability weighing function is nonlinear also away from the boundaries, ie. from 0 and 1,
suggesting thatnon-linearity isnotonly due to the certainty effect.

3 T som e cases very am all probabilities are neglected altogher, so the decision problem is exam ined w ithout regard t©
very unlikely events.
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any case, thata nonlinearw eighing of probabilities m ay have significantm arket in plications: for nstance, a
disproportionate w eight attributed t© a very low probability of a catastrophic fall of the stock m arket 1929-
style @ very vivid progpect) has been proposad as a possible explnation o the “equity pram 1m puzzle” of
M ehra and Prescott (1985) — see, forexam ple, Reiz (1988) MW uand Gonzalez (1996) and Cam erer (1998)
regard non-lnearw eighing of probalbilities as an essential elem entof any descriptive theory of choice under
risk, thus including situations of relevance for finance.

One of the central tenets of expectad utlity is that “oygones are bygones” and the utility m axim isation is
always carded out in a forw ard-looking m anner, where past experiences and risks tgken do not m atter
altogether. C onversely, the behavioural finance literature has dentified a num ber of situations n which past
developm ents and experiences do m atter n determ ning agents’ preferences and therefore their decisions
For instance, the endowm enteffect K ahnem an, K netsch and Thaler, 1991) postulates that the dis-utility of
giving up an obEct (or an achievem ent, and S0 on) is greater than the utlity of acquiring it. Therefore,
agents’ optim isation notonly concem utlity from |, say, w ealth, butalso utlity ofw ealth vis-a-vis the satus
quo (by definition a backw ard-looking concept) . In the sam e vein, risks bom n the pastm ay affect cunent
decisions M achina, 1989). The so-called “house money” effect (Thaler and Johnson, 1990) stpulates that
agents are m ore risk averse follow Ing a loss, and m ore risk-loving (Or less riskaverse) after a gan. The
behavioural explanation of such phenom enon is thatw hen agents suffera pain deriving from a loss, have Jess
“am otional reserves” t© tolemte further Josses, while they can “stockpile” a cushion of an otional strength
aftera gain."® The “house m oney” effect can affect aggregate m arket prices. For exam ple, Barberis, Huang
and Santos 2001) show that the house m oney effect, togetherw ith Joss aversion (see Section 4 below ) can
explain both the equity pran um puzzle and the predictability of equity retums atlow frequency, phenom ena
that are difficult — albeit not in possible — t© explan I manstesm finance. Regret theory Loom es and
Sugden, 1982) and disappointm entaversion Gul, 1991) are both based on the idea thatagents value (either
T a backw ard-looking or n a forw ard-looking m anner) the em otional cost of being dissppointed and of
having m ade am istgke w hich they m ighthave avoided.” The relevance of sunk costs (Thaler, 1991) isalso
related to this attitude: som etim esw e think thatw e have “too m uch invested t© quit”, and thism ight Jead t©

" Forareview ofthe solutions proposed to the equity pram um puzzle, see Siegeland Thaler (1997).

5 The In portance of backw ard-looking considerations has been recently recognised also in m ainstream finance and
econom icsw ith the recentem phasis on habit form ation (see forexam ple Chapm an, 1998, and M essinis, 1999).

16 By contrast, Gomes (2000) proposed a m odel in which investors are more w illing to take rsks after a loss, while
being m ore conservative aftera gain. A fter a loss, agents are w illing to “gam ble for resurrection”, while after a gain,
they w ant to protect their achievem ent. Thus, nvestors tend t© sellw inners and t© hold on to losers, consistentw ith the
disposition effect. A ccording to Gomes (2000), heterogeneity in risk atttudes due to past history of vestors (ie.,
w hether they have previously experienced gains or losses) can also explain trading in financialm arkets.

e Ang, Bekaertand Liu (2000) use disappointm ent theory t© solve the puzzle of why agents find stocks disappointing
but buy lottery tckets. Retums on stocks are likely t© disappoint investors precisely because they have a positive
expected value, which feeds through t© agents’ expectations. Therefore, the probability of being disappointed by stocks
is high. In lotteres, agents expect to lose m oney w ith virtual certainty and m ay only be positively surprised by the
outcom e. Thism echaniam w ould explain why lottery tickets are so m uch in dem and.
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excessive risk-Bking and, m ore In general, to sub-optin al choices (the relevance of sunk costs Increases, of
cour=e, w ith the en otional mvestm entassociated © these costs).
Fnally, moral feelings m ay also mfluence preferences and behaviour. For instance, the role of feelings of
reciprocation when positive) and re@liation when negative) have been studied n gam e theory contexts
& ahnem an, K netsch and Thaler, 1986)."° How ever, w hike it is clear that such feelingsm ay influence trading
n strategic contexts w ith a Jow num ber of agents, it is doubtfiil that they m ightbe relevant n the contextofa
m arket w ith a Jarge num ber of participants and a ow Jevel of stategic hnteraction. The very tendency of
agents o the “representativeness” heuristic (see above) — nam ely t© consider the currentm arket prices as
vl — is lkely to kesp m ol feelings out of the m arketplace’’ The sam e probably hods tue for “caring
aboutthe others” Rabin, 2002b).

3 3 Choice bracketing and narrow fram ing

A key faature of the expected utility approach, ncluding its gpplications n manstteam finance, is the
Independence axiom : agents’ preferences and their choices are Independent of how a decision problem is
described orpresented. C onversely, the behavioural finance literature has found a num berof in portant cases
T which theway a certain decision problam is presented m atters (am ely, the independence axiom doesnot
hold). Framing and elicimtion effects (Tversky and Thaler, 1990) pemeate the behavioural finance
literature, and narrow fram Ing is in particular one of its m flestones. Fram Ing m ay be a relevant factor not
only at Individual level, butalso atam acro level; for hstence, Shaffr, D iam ond and Tversky (1997) explain
money illusion as the tendency to fram e econom ic quantties n nom nal term s, which happens at low levels
of nflation, reflecting the existence of com putational costs. C onversely, at high levels of inflatbon agents
find it optim al to m easure econam ic phenom ena in realterm s. The fact that the adjastm ent for nflation is
som etim es done ncorrectly and that the error is system atic Jow flation is considered t© be zero inflation)
Jeads o the conclusion thatm oney illusion can indeed affectm arketprices (n particular, interest rmtes m ight
e distorted upw ards) .

Choice bracketing can be defined as “a seres of Jocal choices thateach appear to be advantageous butw hich
collectively Jead to a bad global outtom e” Read, Loew enstein and Rabin, 1999) and it is closely related t©
narrow fram ing as htroduced by Thaler (1980) .U nder choice bracketing /narnow  fram ing, agentsm axin ise
utlity Jocally in an optim alm anner, butby doing so they may com e to a disastrous global outcom e. The
m ostnotorious form of nanow fram g is procrastnation. Under procrastnation, agents act on the basis of
ratonal calculations at ntervals that are Imationally short. Thus, while they m axin ise thelr utlity in the
shorttem , they may end up in very unsatisfactory and sub-optim al situations over a long horizon. One
classic exam ple is the decision of when to quit am oking: on a given day, the sacrifice t© refiain fiom
an oking w ill alw ays be greater than the hegligible) utility In tem s of better health on the same day .Y et,

® Fora review of reciprocity in econom ics, see Fehrand G &chter (1998).
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after minning this optim isation over and over for thousands of days and always — locally, I an optimal
mamer - choosing not o quit sm oking, the ITongem consequences for health can beoom e catastrophic 2°
This kind of behaviour— all too fam iliar n everyday life — signals thathum an patence is not ndependent of
the horizon and that preferences are not tin e-consisent’” Akerlof (1991) referred to this tendency as
hyperbolic discounting . Th m ainstream  expectad utility, discounting is exponential and it is ndependent of
the horizon . The expected utility finction is defined as follow s:
EU = ib TREU §,
=l

where U | represents utlity attine 3, E is the expectation operator, and b is a num ber betw een zero and

one. By contrast, under hyperbolic discounting agents’ in patience is stesper fornearterm tradeoffs than for
Iong-tem tradeoffs. A convenientone-param eter goproxin ation of hyperbolic discounting is the follow ing':

a

b =
+b)”"

t

wih O0<a <1;fora =1, exponential discounting is recovered. Thus, agentsm axin ise:

— a
EU = —FU
c 3:21 + b)) "

which Jeads o dynam ically hoonsisentpreferences Tw illnotdo tom orow what Tnow assum e Tw illdo)
These preferences m ay certainly be undesirable from a norm ative pergpective Egents should ke their future

jl

preferences nto account n m axin ising their lifetim e utdlity), but they are descriptively ubiquitous. A quite
large body of litemture is developing on procrastination and on ways to overcom e it (see for example
O D onoghue and Rabin, 1999a, 1999b and 2001, Brocas and Carrillb, 2000, and Fischer, 2001).

H abit form ation is another area w here broad bracketing w ould Jead to optim al global outcom es and w here
agents offen 1 it them selves @End thelr welfare) due t© nanow bracketing. For exam ple, optan al habit
form ation for tastes requires t© bracket together past and future experiences, and the shortterm cost of
acquiring a taste m ore often than not outw eighs the shortterm benefits (for nsance, leaming to ply golf
Tnvolres putting up a shorttem effort, which is tolerated only if our agent Jooks at the lTong-erm gains from

plying 1.

W hile In some lin ited instences nanow bracketing may be optinal (for example, Jooking at a certain

unpleasant task “a piece at the tin e” m ay ncrease the agent’s determ ation to carry it out, w ithout being

1% This 4s not necessarily true in other contexts, for exam ple the Jabour m arket (for an im portant application of the
conceptof reciprocity t© explain dow nw ard nom nalw age rigidity in the Jabourm arket, see Bew ley, 1995).

) eciding when to starta dietis, of course, another classic exam ple.

2om onoghue and Rabin (1999b) report the exam ple that agents m ay pay not to anticipate a certain unpleasant task
from tom orrow t© today, but they are mdifferent betw een one day In six m onths tim e and the day before. W hile this
behaviour is mtuitively natural, it is n contrast w ith expected utility based on exponential sn oothing. M oreover,
O D onoghue and Rabin show that am all quantities are nom ally discounted m ore heavily than large quantties, and
Jossesm ore than gains.

2 See Caillaud and Jullien (2000).
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scared off), itgenerally leads to sub-optin al outcom es. The nextnatural question is thus why agents tend t©
fram e their decision problem s so nanow ¥ and t© neglect the conelations am ong different agpects or tim e
horizons 1n their lives. Presum ably, cognitive lin iations and deliberation costs as refernred to above play a
m ajprol h explaining nanow fram ng (see Read, Loew enstein and Rabin, 1999).

s nanow bracketing relevant from an aggregate m arket pergpective? There is som e ndication that itm ight
be 0. M ost notably, Benartzi and Thaler (1995) provided what is by now one of the m ost convincing
explanations of the equity pram um puzzle of M ehra and Prescott (1985), by relating the high risk pram im
requested on equity to amyopic Joss aversion of equity holders. Tstead on focusing on their lifetin e utility
and noting thatover the Jong-tem equity is them ostprofitable nvestm entby aw dem argin (see Siegeland
Thaler, 1997), agents fram e their investm ent decision m ore nanow Iy t© an horizon of gpproxin ately one
year, atwhich the risk that stocks underperform s bonds is lndeed high. A s agents are also highly averse t©
Josses, this leads t© ahigh risk pram im and a sub-optim al under-nvestm ent In equity, a tendency w ith
in portent consequence from a m acreconam i sendpoint?”? Barberis and Huang 2001) provided a firther
refinem ent of this analysis, by distnguishing nanow fram ing on the equity portfolio and on individual
stocks?*

3 4 Stochastic and unknown preferences

Sam e contrbutions In the behavioural finance literature have pointed out that postulating the existence of
predeterm ned, w elkdefined prefarences undertying agents’ decision in a varety of contexts and situations
may be farfetched, if not plainly fAlse. I a num ber of experin ents as well as n real world situations
preference reversals have been observed, and in general preferences seam o depend o a large extenton the

way a certain (econom ic) decision problam is presented to agents (Starm er, 2000) . Preference reversalsm ay
I ply that the principle of tansitivity (if x is preferred t© v and v is preferred t© z, then x is prefened t© z)
may be violated & ispreferred to v and v is preferred t© z, butz is preferred o x, for nstance if it is presented
n a differentm anner than x).

The concept of utlity in m anstream econom ics and finance is also seen as unclear. Kahneman (1994) in
particular em phasised that itneeds to be distinguished at Jeastbetw een hedonic experience (ex post) and the
ex ante conceptofdecision utlity . N otnecessarily, and actually quite seldom |, is the Jattera good predictor of
the form er because agents m ay be poor at forecasting their own tastes. One comm only cbserved tendency,
for nstance, is for agents t© system atcally underestim ate the degree t© which they w ill adapt to a new
situation, Jeading then t© exaggerate the utlity gain or Joss deriving from a certain outtom e different from
the satus quo hedonicm is“prediction) . Rem embered utility m ay play an in porant role in forecastng future

%3 M yopic behaviourw ould also solve the celebre “allacy of large num bers” of Sam uelson (1963).

4 Shefrin and Statm an (1994, 2000) have proposed a “behavioural portfolio theory” based on the idea thatpeople keep
their portfolios in separate m ental accounts: som e m oney is retirem entm oney, som e is fn m oney, som e is downside
protection, som e a shot at becom ing rich. These m ental accounts are considered in isolation and covariances am ong
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tastes (thus In decision utlity), but m em ory can also ply tricks on agents. Furthemm ore, utdlity m ay be
derived from memory in iself Elser and Loewenstein, 1992), again Inparting a backw ard-looking
orientation t© agents’ decisions. In general, this literature em phasises the linkages between the past
fm em ory), the present decision utility) and the future (future experienced utlity) . The expectation of future
experienced utlity is not alw ays assessed only cognitively, but is also accom panied by strong anticipatory
feelings such as anxiety (Capln and Leshy, 2001) > M oreover, preferences evolve over tin e, for nstance

w ith age, butagents seldom take ths factor into account in their decisions (@gain, a delibberation costm ay be
at the rootof this tendency) .

One Interesting approach, which is how ever seldom follow ed thus far especially ow Ing t© com putational
costs, is o postulate that preferences, egoecially future preferences, are stochastic for the agentwho must
take a decision (see forexam ple Hey, 1995, and Loam es, 1995). Harless and Cam erer (1994) dealw ith the
issue of how to estim ate (reveal) preferences when an enor term  is included in tham . H ow ever, it is Ikely
that uncertainty over own prefarences — egoecially future ones — ismuch m ore pervasive and desply rooted
than the mere nclusion of an enor tem would Inply. Nonetheless, stochastic preferences represent an
nteresting step forw ard as they highlight the idea that forecasting future tastes and linking them tom an ory
is a key elam ent In ndwidual decision-m aking, as basic psychological ntuiton w ould suggest.

A re stochastic preferences relevant in a m arket context? Egpecially the evidence on preference reversals
review ed In Tversky and Thaler (1990) does suggest =0. It has been found experin entally that different
m ethods of eliciting prefarences offten give rse to systam atically different orderings am ong possible

alternatives. For lnstence, a system atic tendency has been observed to overprice lIow probability /high payoff
Jotteries over high probability / Jow payoff lotteries (com pared w ith the orderng obtained through a direct
com parison betw een these altematves). A s Tversky and Thaler (1990) put i, “if option A is priced higher
than option B, w e cannotalw ays assum e that A is preferred to B In direct com parison” . T sin plerw oxds,
m arket behaviour does not necessarily reflect the m axim isation of w elkdefined preferences; ndeed, it is
thinking In m onetary term s which changes those very prefarences. The consequences of these findings for
econom ics and finance can be of crucial in portance, as itis easy t© figure out. For Instance, the idea that the
m arketallocates resources to thelr bestpossible use w ould e undem ined if agents’ preferences are affected

by them arketm echanian itself.

m ental accounts are ignored. Th this regpect, there is no unified portfolio theory as n m anstream finance, but rather
m any portfolio theories according to the narrow Iy fram ed portfolio selection problem (Statm an, 1999).

25 Caplin and Leahy (2001) put forward the idea that anxiety m ight be the moot of risk aversion. At the same time,
anxiety can drive decisions In a very differentway than In stendard expected utility m odels, for nstance by causing
extram e form s of nonlnearw eighing of probabilities.
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4 .A challengerto expected utlity: cum ulative prospecttheory

A coording t© Jeading behavioural finance theorists such as Thaler 2000) and Cam erer (1998), cum ulatve
prospect theory is a key contender t© expected utlity as a descriptive theory of behaviour under risk.
D eveloped by K ahnem an and Tversky in the seventies, the theory was honed In the early nineties (Tversky
and Kahnaman, 1992) and has received a great deal of empircal support egoecially in experin ental
econom ics K ahnem an and Tversky, 2000) . O ne m ajor advantage of progoect theory over expected utility is
that it has no aspirations as a nom ative theory of behaviour; it sin ply describes In the m ost parsin onious
and analytically tractablem anner agents’ observed behaviour Barberis and Thaler, 2001) *°
Prosgpect theory is firtm kv grounded as a key pillar of the behavioural finance literature, but it departs
som ew hat from  the behavioural biases literature for its being consistentw ith rattional behaviour as nom alky
defined In the mainstream gpproach. The key new elem ent of progpect theory com pared w ith expected
utlity, as already noted above, Is its reference dependence. Preferences are notrepresented by an inm utable
utlity fincton butmather depend on the situation and the agent’s expectatbions and nom s.
W hile progpect theory has recefved a great deal of empircal support, its origihs come from basic
psychological ntuition . The theory islbased on three axiom s:

1. Oranisn shabituate to seady sates edaptation);

2. Themarghalresoonse to changes is din inishing;

3. Pain ism oreurgent than pleasure.
The firstaxiom states thatagents do notJook atw ealth — orvarables of sin ilar econom ic sgnificance — per
se, but rmather com pared t© a reference point, which is often the satus quo t© which they are used (© which
they have adapted them selves”’ ) . Therefore, changes ather than Jevels i w ealth m atter in agents’ utility —
this is Indead the single most in porant difference betw een progpect theory and expected utlity. Tn
particular, gains com pared w ith the reference pointare carrers of positive utility, w hile Josses are carriers of
negative utdlity .
A consequence of the second axdom  of the theory is that agents evaluate departures from the reference point
T eitherdirection w ith dim nishing sensitivity. Forexam ple, a 1% m argialchange in w ealth at the reference
point ism ore in portant than a m arginal change 30% away from the reference point (n otherw ords, agents
perceive m ore strongly a change from 0% t© 1% — positively ornegatively — than a change from 30% t© 31%
if the reference point is zero, Inegpective of w hether the change is a Joss ora gain) . Th expected utility there
isno reference value, but if one takes the status quo as a fosaudo-)reference pomnt, the concavity of the utility
function in plies the opposite tendency for Josses, nam ely a m arginal loss from 303 t© 31% is — unlke
progoecttheory — m ore serious than am arginal bss from 0% t© 1% . Thus, w hile expectad utility agents are

26 On the other hand, the fact that progpect theory is closed t© nom ative analysis m ight also be hterpreted as a
lim itation of the theory .
27 See Sam uelson and 7 eckhauser (1988) on adaptation and the status quo bias.
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In plicitly risk averse for losses, progoect theory agents are generally risk seeking for Josses. This is again an
In portantdifference betw een progoect theory and the standard approach.
Fnally, the third axiom postulates than Josses Joom Jarger than gains n agents’ udlity, which is norm ally
referred to as Joss aversion . T m any experim ents it has been found that Josses are carrier of a dis-utility of
approxin ately two tim es the utlity of a gan of the sam e size. In the stendard approach, gains and losses
cannotbe defined because of the absence of a reference value againstw hich to m easure them .N evertheless,
the m ean-variance utlity fimction comm only used in theoretical finance in plicithy assum es that agents care
aboutdeviations from the expected retum on a certain asset (orportfolio of assets), which de facto plays the
ol of a reference point, as already hinted above”® The m ean-variance utility fimction, how ever, does not
distinguish between gains and losses and assum es an hcreasing, mather than decreasing sensitivity to
departures from  the expected value.
Th progoect theory, the choice is representad by a tw o-stage process. First, the problan is “edited”, possibly
using a form of decision heuristic and n the context of a narrow fiam Ing. For exam ple, the agent w ill
nanow -fram e the problem “how to Investa certain am ountofm ocney” and constiicta reference pointaround
which to evaluate gains and losses (for nstance, the hitial Jevel of wealth). The agentw ill not Jook at the
correlations betw een this particular decision and other agpects of his life, because of deliberation costs. Tn a
second stage, the agent takes the decision (eg., how much wealth to invest n equity) o as to m axin &e the
prospective value finction K ahnem an and Tversky, 1979).
To be able t© buid and m axin ise the progoective value function, the agent m ust first consider his value
fimction V &), which is defined as follow s:

. { x%,x20 ,

-bx)?,x<0

where x is adeparture of the variable of interest from  the reference point, and a and b are real scalars such

that O<a<1l and b>1.A value of the param eter b greater than one captures the dea that Josses are m ore
In portantthan gains (loss aversion), while a< 1 captures the property of din lhishing sensitivity t© gains and
Josses. Thus, the value finction is concave on gains and convex on Josses (ie., it is not concave everyw here
as In expected utlity theory). Thus, this value function posits that agents are risk averse for gains and risk
ver for Iosses. These features of the value fincton have been genemlly confitmed n lHboratory
experim ents (see, for instence, Tversky and K ahnem an, 1992).

T orderto cbtan the progpective value functon, the agentm ustw eigh the value function in different states
of the world according t© som e m easure of probability associated o these states. Th the orignal version of

28 On the otherhand, it isworth stressing that progpect theory m ay be rew ritten as a function of the level of w ealth (see
Ang, Bekaert and Liu, 2000). M oreover, disappointm ent aversion as n Gul (1991) inplies an endogenous reference
pont given by the certainty equivalent of the lottery. Under disappomtm ent aversion, the idea that agents value
differently gains and Josses ism antained, butunlike in progpect theory the reference point is determ ned endogenously .
D espite this attractive feature, disappointm ent aversion theory has not gained the sam e popularity of prospect theory
thus far.
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the theory K ahnem an and Tversky, 1979), agents consider a nonlnearw eighing fimction of the probability
density of the outcom e. The progpective value finction PVFE) is thus cbtained as follow s:

PVF= j V &x)w (p (x))dx

A s m entioned above, the probability weighing finction put forward in the behavioural finance literature
W o)) is generally regressive and s-chaped.
Tn the advanced version of progpect theory, cum ulative progoect theory (Tversky and K ahnem an, 1992), the
w eighing function is defined on the cum ulative probability density of gains and losses separately, rather than
on the probability density. Thus, events are rated according t© thelr rank (ank-dependent; see Quiggin,
1982) In the possible range of events. The probability w eighing fiinction is evaluated sgparately on gains and
Josses, and vares betw een 0 and 1 separately forgains and losses, ntegrating t© one in the dom ain of gains
and ;n the dom ain of Josses separately. Th experin ental studies ithas been offten found that the probability
w elghing is sym m etric betw een gains and Josses; nam ely, the w eighed probability assigned to a gainw ith a
certain cum ulative probability over gains is the sam e as that assigned t© a loss w ith the sam e cum ulative
probability over losses (T'versky and K ahnem an, 1992) . This property is called reflection .
The property of din hishing sensitivity is conceptually sim ilar to, although used 1 a different context firom |,
the idea of “firstorder” risk aversion as put forw ard by Epstein and Zn (1990) and Segaland Spivak (1990).
The comm on denom nator of these tw o concepts is the fact that the utlity finction exhibits averson t© an all
shocks. Tn expected utlity, agents are practically risk-neutral over an all shocks and only care about large
shocks (“second order” risk aversion). D In inishing sensitivity seem s t© be a key advantage of progpect
theory as it avoids the feature of the global concavity of the utlity function which, as shown by Rabin
(2000b), Jeads t© an am pircal absurdity of expected utdlity. Rabin 2000b) show s In a calbration theoran
that under expected utility, assum Ing any level of risk aversion tow ards a bttery w ith stgkes of m oderate
size, agents have to be absurdly risk averse tow ards lotteries involving Jarge stakes. A tthe sam e tim e, there
may be siwations n which din nishing sensitivity becom es inplausible. For insance, din nishing
sensitivity (risk seeking) is unlikely t hold in the dom ain of losses if the agent risks poverty — them arginal
dollar Jostwhich throw shin to poverty is likely t© carry a high dis-utility despite itsbeing aw ay from the
agent’s reference point”’
Is progoect theory really a serious challenger to expected utility, and does ithelp t© explain m arketlbehaviour
better than expected utlity theory? A ccording t© Cam erer (1998), the evidence in its favour is such that
cum ulative progoect theory should be put at Jeast on an egqual footing w ith expected utdlity . O ne in portant
asetof cum ulative progpect theory vis-a-vis other behavioural theories is certainly its notbehng nconsistent
w ith “mational” behaviour as defined in the rational expectations approach. This should m ake iteasier for the

2 snoted by Fennem a and van A ssen (1999), din nishing sensitivity “hasnothing to do w ith ourevaluation ofm oney
but it is purely a m atter of perception of num bers” . Tn the neighbourhood of poverty, it is likely that our perception of
m oney becom es m ore In portant than our perception of num bers. Th such a situation, a concave utlity flncton over
Josses ispresum ably m ore appropriate.
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theory t© e ncorporated in asset pricing m odels bassd on no-arbitrage conditions that are pervasive 1n the
finance literature. M oreover, the theory is ntuitvely agppealng, as it is bassd on much stonger
psychological foundations com pared w ith expected utlity and yet is m athem atically tractable. Finally,
prospect theory can Jead t© a pricing bias in aggregate m arketprices, to the extent that assets are priced w ith
regpect to gains and Josses vis-a-vis an arbirary reference pointw hth gains salience for econom ic agents,
butw hich m ghtbe oElly Irelevant n an expected utility fram ew ork.

Tt is som etin es m entioned that a serious problem of the theory is that it assum es away how the reference
pointis determ ined.W hile the reference dependence feature of the theory certainly m akes sense — reference
points m ay be determ ined by non-econom ic factors such as socialnom s —, it should m ake itm ore difficult
for advocates of progpect theory t© build general assetpricing m odels w ith the sam e degree of generality as
m aistream finance theorists have done. This 1im iation, how ever, should notle overam phasised. A s noted
above, much of m ainstream finance theory is built on the m ean~varance utlity function, which in plicitly
asaum es the existence of a reference point, nam ely the curnent level of wealth. It should be feasible t©
develop asset pricing m odels based on progoect theory t@king the sam e reference point of m ainstream
finance, cunentw ealth . Tn addition, Rabm 2000b) ‘s calibbration theorem Jays bare the em pirical absurdity of
expected utlity, which is Iikely to encourage further work on alemative m odels In the finance liemture,
especially In contexts w here the assum ption of risk neutrality overm oderate stakes is not appropriate @s it
seam s o be often the case n finance problan s) . Prospect theory appears to e a very good candidate to start
w ith.

5. 8 the m arket “rational”? The debate between behavioural and
m alnstream fmance

Few , if any, m ainstream finance theorists contend  that individual agents cannotlbehave n an inatonalw ay

and that the hom o econom icus is anything else than a gross sin plification that does not describe accurately

any hum an being (incliding the theorists them selves) . A tthe sam e tim e, econom ists nomm ally m antain that
the fimctoning of m arkets m ay e w ell described and predicted “as if” agentsw ere all hom o econom icus.
The analysis of the functioning of m arkets is the core task of econom ics, and econom ics does not — and

should not — dealw ith the psychology of econom ic agents as an objctve per se M as-Colell, 1999), but
only (or at Jeastm anly) with the m arket in plications of it. Hary m ay erroneously believe in the “law of
an all num bers”, but does this affect his dem and for financial assets? Sam derives utdlity from m em ory, but
does this affect his inter~tem poral allocation of consum ption and leisure over the lifetim e to any significant
extent? M ost in portant of all, do individual behavioural biases cancel out n the aggregate, either because

they are of opposite signs ordue to Jeaming and evolutionary forces?

T essence, the debate betw een behavioural and m ainstream  finance revolves around the “as if” hypothesis.
M ost of the debate concems, In particular, whether prices set on soeculative and highly com petitive /
developed financial markets are “rational” or whether a pricihg enor arses. Both behavioural and

19



manstream finance theorists agree that studying these m arkets should be the main task of finance. The
findam ental problam , how ever, is thatno agreem ent is reached on the very definition of “ationality” .
The concept of ratonality nom ally m aintained by m ainstream  finance theorists is nom ally n the beatthe-
market sense. Do the anom alies determ ne exploiable profit opportunites for a cunning arbitrageur?
Thitally, the publication of the paperby D e Bondtand Thaler (1985) — according to whom  the stock m arket
displays a systam atic tendency o overreactto new s— seam ed t© dealablow t© them arketrationality even in
the restricted @nd favoured by m ainstream  theorists) beatthe-m arket sense. H ow ever, In subssquentyears
several nstences of m arket under-reaction w ere also detected. This has led Fama (1998) to clain that over—
and under-reaction anom alies are sin ply due to chance, and thatm arketefficiency prevails on average (thus,
no ex ante exploitable excess profit opportunity arises) .M oreover, Fam a (1998) stressed thatm ostanom alies
are fragile and do notw ithstand a closer scrutiny and / ora reasonable change in the satistical m ethodology
Barber and Liyon, 1997). Today, there sean s t© e aln ost a consensus that the m arket is m ost of the tin es
rational n this beatthe-m arket sense. The m ost solid proof of this is thatportfolio m anagers, and in general
active nvestm ent strategies, do not outperform passive nvestm ent strategies (egpecially when transaction
costs are considered; see for exam ple M alkiel, 1995). In this beatthe-m arket sense, m anstream  finance
Seam s to have resisted the “attack” by behaviourists (@s behavioural finance advocates such as Thaler, 1999b,
and Statm an, 1999, conceded) . H om 0 econom icus is stdll alive here.
Tt is Inportant t© stress, how ever, that m arket rationality n the beatthe-m arket sense is not necessarily
nconsistentw ith the dea thatanom alies are a pervasive and systam atic behaviour of agents and that Jead t©
a pricing bias. Ik sin ply signals that it is not easy t© m ake m oney out of these anom alies, for exam ple
because there are 1 its to arbittage activity (see Shleiferand V ishny, 1997) . A s pointed outby M ullanathan
and Thaler 2000) and Barberis and Thaler 2001), it is Inpossible t© arbitrage away m any nsances of
“irnationality”, sin ply because there isno speculative m arketon such m atters or because arbitrage is risky >°
Thus, a pricihg bas term m ightle inpossible t© arbittage aw ay, and the existence of a pricing bias is fully
com patible w ith rational expectations and random w alk behaviour of assetprices.
M oreover, the argum ent initially attem pted by m ainstream  finance theorists to reconcile the overw helm Ing
evidence In favour of the anom alies w ith ratbonality of the m arket on Jeaming and evolutionary grounds has
proved to be slippery > Certainly the long-lasting, repetitive environm ent of the financial m arket should
prim a facie provide agents w ith good opportunites for learming and possibly correctbehavioural biases over
tine. Y et, leaming is m ade easier by a num ber of conditions such as repeated opporunites for practce,
an all deliberation costs, availability of good feedback, and unchanging circum stances. That the financial
m arket provides all these conditions is doubtful. For exam ple, it can hardly be defined as an environm ent

30 colisk (1996) expressed this concept forcefully as follow s: .. we comm only read In the financial pages that firm s

fail for Jack of profits, butw e seldom read In obituary pages thatpeople die of suboptim isation” (.684). H ow ever, not
quittng smoking due to imationally narrow fram ing as discussed n Section 33 may indeed lead t© “dying of

suboptim isation” !) B arberis and Thaler (2001) state that “no free unch can also be true in an nefficientm arket” (©.6).

20



w ith unchanging circum stances (Thaler, 2000) . A nd w hile m arket forcesm ay provide pow erflil Incentives o
as to attenuate behavioural biases, they are unlkely to do so com pletely (see Smith, 1991, and Sm ith and
W alker, 1993). Thus, the dea of a convergence t© rational expectations via leaming on the market is a
difficultroute form anstream theorists (see, for nstance, Tnm em an, 1994, who show ed that itw ould have
been virtually im possible form arketparticipants to “leam” in real tin e the Jaw ofm otdon of the U K . stock
m arket) .M oreover, leaming is closely related to experin entation . Tn som e contextof in portance for finance,
the cost of experim entation m ay be extram ely high M ullainathan and Thaler, 2000); for instance, deciding
on whether t© take on a house m ortgage does not Jkeave m uch space for experin entation @nd leaming) >* T
such situations, we should expect the behavioural biases t© aoply 1 full force. Overall, the evolution /
leaming argum ent has proved difficult form ainstream  finance advocates?” Tt is nevertheless of the greatest
Inportence t©o understend how behavioural biases =0 w despread at the ndividual level are allegedly
converted Into mtonality in the marketplace, and — if this is ndeed the case - such convergence t©
rationality should be ascribed as a m ajpr achievam ent of the m arketm echaniam and notneglected as it is
curently the case Rabin, 1998 and 2002b) >* O verall, it seem s thata greatdeal of research isneeded i this
field.

M ost advocates of behavioural finance, In any case, contend that the beatthe-m arket definition of m arket
mtonality is too nanow and not rlevant from a welfare pergpective Barberis and Thaler, 2001). The
ultin ate finction of the financialm arket isnotto allow agents to speculate over future m ovam ents In prices,
but rather over time) o allow them t© allocate consum ption i the lifetim e n an optin alm annerand @ta
certain point In tim e) o allocate finds to the m ost productive investm ent opportunities. There is very little
research on w hether behavioural biases Jead t© m is-allocations of capital and t© Jow er econom ic grow th In
the long nn, despite the cbvious in portance of thism atter:”

A ttm es, the evidence seam s com pelling thatm arketprices are sin ply absurd. A fam ous case is given by the
shares prices of the Royal Dutth-Shell group. A though the interests of the Royal Dutch and the Shell
comporationsw ere m erged on a 60-40 basis, the ratio betw een their share prices deviated by m ore than 35%
fiom the theoretical value of 60 /40 depending on the Iocation of tade Frootand Dabora, 1999).”° Another
possible key exam ple is the crash of the New Y ork Stock Exchange on 19 O ctober 1987, which occurrad n
the absence of any relevantnew s w hich m ight have justfied a collapse of m ore of 20%  of the stock ndex

3 Forexam ple,DeLong, Shleifer, Summ ersand W aldm an (1992) show thatagentswho fail to m axim ise theirexpected
utlity survive m arkets better than expected utility m axin isers.

*? Brav and Heaton (2002) refer to “rational stuctural uncertainty” to show that f(x) (the “fimdam entals”) m ay notbe
Jleamable at all, even by rational agents w ith unbounded com putational capabilities. In this respect, they point out that
the distinction betw een behavioural and rational theories becom es blurred in the presence of stuctural uncertainty .

3 Forexam ple, Nyarko (1991) has shown that Jeaming m odels can be usaed to exp lain price developm ents which are ex
post nconsistentw ith rational expectations.

** 0n thism atter, see also Evans (1997) and Stamm er 2000).

By urgler 2000) provided interesting evidence in favour ofm arketrationality defined as the ability t© allocate funds to
the m ost profitable investn ent opportunites, finding in a cross-country analysis that “financially developed countries
boost investm entm ore In theirgrow ng industres and cut itm ore in theirdeclining industrdes” .

36 1,am ontand Thaler 2001) reportsim ilarepisodes.
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value. G ven that the stock m arket iIndex ultm ately represents the value atof the U S. corporate sector, how
could this valie &Il o dmmatically T a matter of hours and w ithout any new hformation?’’ M ore
fundam entally, the “excess” volatlity of equity prices as stressed by Shiller (1981) and the Jarge am ountof
trading n financial m arkets w orld-w ide are difficult @lbeit nor in possible) to justify on purely “rational”
grounds. And finally, why agents trade somuch (O dean, 1998)? Tseam s difficult to eschew the explanation
that each trader thinks t© e an arter than the average counterpart, although this is clearly in possible and
“Inational” (Thaler, 1997).
Ttwould be desirable that research focuses In the future on a proper definition of m arket rationality around
which o stucture the debate betw een advocates of behavioural and m anstream  finance. A very nteresting
and prom ising distnction is between exogenous and endogenous rationality Rubinstein, 2000). By
exogenous rationality w em ay define a situation in which the m arketprice optin ally reflects som e exogenous
obpctive quantdy eg., the profiability of the U S. corporate sector), ie. the pricing bias e should be zaro.
The case of the Royal Dutch-Shell group @nd possbly also the crash of the New Y ork Stock Exchange In
1987) indicates that the m arket is not @Wways) exogenous-rational. This also underpins Shiller’'s (1981,
1998) clain that stock prices have m oved too m uch t© be explained by subsequent changes in dividends,
although an explanation based on m arketefficiency (1e., tin e-varying stochastic discount factors) carmothbe
miled out either. A tthe sam e tim e, there m ay be a form of endogenous rationality according t© which each
m arket participant possesses an unbiased estim ate of the (future) m arket price, even if such m arketprice is
com plketely detached from fundam entals (for exam ple, there is a bulkble n equity prices and everybody
acknow Jedges this, but each m arket participant expects the bubble t© continue, which further increases the
probability that the bubble continues) >* The distinction betw een endogenous and exogenous mationality is,
how ever, m ore com plicated if the fimdam entals the m arket should depend on are them selves affected by the
m arketevaluation — take, for exam ple, a self-fulfilling attack on an exchange rate peg and the consequent
deterioration of the temm s of ttade. There is often a tendency (probably because econom ists are them selves
affected by hindsight bias) t© see a certain developm ent caused by m arket developm ents as unavoidable
(supporting the idea of exogenous rationality), but it can som etim esbe the result of a self-fulfilling spiral in
w hich the prim em over is Indesd an “endogenous” m arketw hin sicalm ove.
M uch research has focused In recent years on why large deviations of m arket values from  fundam entals
occur In the first place. Studying herd behaviour (for a survey see Devenow and W elch, 1995, and
B ikhchandani and Sharm a, 2000) has been the object of considerable effort in recent years for its possible
le In amplifying price fluctuations and determ ine market prices which dram atically deviate from
findam entals. H ow ever, there isno clear consensus in the profession w hether speculative bukbles are due o

37 0 f course, com puterbased trading and stop-loss autom atic rules are often quoted as the m ain curprt of the 1987
crash .H ow ever, it is doubtfuil that such rulesm ay be considered as being consistentw ith rationality .

38 Phis iswhatShleifer 2000) refers to as “an art’ m oney follow Ing “dum b” m oney . O £ course, this isnothing else than
the classic “beauty context’” of Keynes. This is, again, an hteresting sim ilarity with the Keynesian approach to
econom ics.

22



Imational excesses or t© the “pathological” aggregation of mational behaviour at the individual level
(zeckhauser, Patel and Hendricks, 1991). “Rational” herding behaviour (ie. mtonal in the sense of
maxin ising the ndividual m arket participant’s utlity) may create “inform ation cascades” w ith m arket
participants possibly tranam itting false inform ation, thus creating a negative extemality Banefgree, 1992).
This m ay happen, and can be explaned In an expected utlity fram ew ork, when agents estim ate that the

nform ation that they receive (from other traders) is better than thelr private nfomm ation. Thus, not
necessarily is herd behaviour inconsistentw ith rationality — not surprisingly, herding is actually a topicm ore
researched n the mainstream field than In the behavioural finance camp. Sevaral factors may reinforce a

tendency t© herding and confom iy, ncluding reputation In a prncipatagent context if the perform ance of
the portfolio m anager (the agent) is costly t© monior (Scharfstein and Stedn, 1990), and the fact that
com pensation is often com puted com paring w ith other nvestors’ perform ance, pushing risk-averse traders t©

conform t© the “average” assesan ent of the market. Th spite of notable theoretical developm ents, the

am pircal literature has thus far failed to provide convincing evidence of herd behaviour at Jeast in financial
m arkets of developed countries, which is not surprising as one should deally ssparate price m ovem ents

which reflect findam entals from price m ovem ents m erely reflecting the m ood of the m arket;, and this is
obviously very difficult to do (see for exam ple Lakonishock, Schleifer, and V ishry, 1992, and W em ers,
1999).%

Optm al @@atonal) herding m ightlbecom e a key topic in rescarch as far as the overall assesam ent of m arket
rationality is concemed. The possibility that herds — how ever rationally form ed — m ight drive prices aw ay

from findam entals m iIght be nterpreted by som e as a strong sign that financial m arkets are fimdam entally
Inational and that pricing biases are the mile. The issue is particularly in portent and difficult to sortout n
financial m arkets which essentially do not have a “erm nal condiion” (such as the stock m arket and the

foreign exchange m arket), nam ely an exogenous yardstick aganstw hich the m arketprice m ustbe evaluated
at som e predetem ined pont In tin e @nd w ith which it is possible t© m ake arbirage) . To put it sin ply, an
pricew ith a “bluned” and non arbitrage-able fand a “strong” feedback g isbound to becom e an attractor of
“inational” tendencies, while assetsw ith a clearly dentified fimdam ental @ “clear” and arbitage-able f) and
a “‘wesk” feedback g are not likely to be a fertile ground for “inational” m ovem ents, how ever defined.

Sumnm Ing up, is the controversy about m arket rationality golng to be sorted out any tin e soon? This is
unlikely because, as Fama (1998) pointed out, m arket efficiency is per se un—testable. T fact, testing the
hypothesis that the m arket is efficient requires am odel of expected retums, w hich is actually tested together
w ith the hypothesis. O nly the evidence that it ispossible to system atically beat the m arketw ould be a bullet
poofway to discredit the hypothesis of m arket efficiency. Thus far, behavioural finance has failed t©

provde such evidence.

3 U erding behaviour has been postulated also for nvestm entanalysts G raham , 1999), again on reputational grounds.
R isk-averse nvestm entanalysts w i1l tend to cluster on the average and be very confom ist, for the loss of being w rong
m ay be higher if the other investm entanalysts w ere right.
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A final ram ark is due on w hether the alleged Influence of behavioural biases on financialm arkets calls fora
policy regoonse. Daniel etal 2002) are the only ones to dealw ith this issue directly . A ccording to these
authors, governm ents are likely t© be affected by behavioural biases as w ell, w ith the difference that they
would notbe subjct to the pow erful disciplnary force of com petition. Thus, their nvolvem ent n setting
m arket prices would probably be counterproductve W urgler, 2000, reports empirdcal evidence that
govermm ent ntervention reduces the econom ic efficiency of financial markets). At the same tme,
governm ents could m ake nvestorsm ore aw are of theirpsychological biases and of the incentives that others
have t© exploit them , creating som e oom  for policy ntervention in term s of reporting miles and disclosure.
M oreover, policy-m akers should be at Jeastaw are thatm arketsm ay at tim es display inational tendencies and
thatpricing biasesm ay exist. Apart from  the difficulty in in plem enting policy m easures aim ed at conectng
these biases, this aw areness m ight at Jeast increase policy-m akers’ understending of the w orld, w hich m ight

6.Concludng rem arks

B ehavioural finance is a mpidly grow ing area of research and one of them ostprom ising fields of econom ics.
The fertdlisation of finance @nd econom ics n general) w ith psychological deas and evidencem akes ita very
terestng and lively field. A tthe sam e tim e, itcould be argued thatlbehavioural finance is mnning the risk
of being un-parsin onious W achter, 2002; Tiole, 2002). W hile the list of anom alies discovered is now
In pressive, convincing evidence is still to be provided that expected utlity is a flaw ed analytical fram ew ork
to study the behaviour of agents n a (fnancial) m arket context, which is at the core of the econom ics
discipline’’ A bulletproof evidence that the m arket is not rational n them ainstream  finance sense isyetto
be provided, although m any hints that the m arketm ay notbe rational n other reasonable senses have ndeed
Joeen provided.

A gahnst this background, the key challenge for behavioural finance seam s o be t© study n m ore detail the
m arket In plications of the w idely docum ented agents’ behavioural biases. Th particular, t© study how prices
are determ ined In Jarge com petitive m arkets m ore recourse to social, mther than ndividualpsychology m ght
e w arranted.. A s noted, behavioural biases can affectaggregate m arket outcom es only to the extent that they
do not cancel out on aggregate. Thus, “social” seam a better candidate than “ndividual” behavioural biases
o undersend m arket behaviour. The work on synchronisation of expectations, fads and the rle of
comm unication (see, eg., Shiller, 2000a, 2000b) seam s t© bem ostprom ising in this regpect.

I additon, a more thorugh analysis of the possible definitions of m arket rationality from a wellare
perspective would be greatly beneficial. D oes it support social w elfare that it is inpossible to beat the
m arket? D oes itham perw elfare thata large stock m arket can fallby 20% 1 a m atter of hours w ithout any

40 M oreover, the Jarge num ber of approaches follow ed leaves it open to the criticiam of “reverse engineering” Zin,
2002). By making marghal utdlity state-dependent, behavioural theories could explain every phenom enon. A good
theory must nstead be able to explain the m om ents that it was not designed to match W achter, 2002). H ow ever,
prospecttheory is certainly a very parsim onious theory .
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new s? The angw ers to these questions are likely to shed som e lighton the relative m erits of behavioural and
mansteam finance. The tw o gpproaches nesd not to be seen necessarily as antagonist; itm ay well be that
both are useful t© explain thelr part of reality, depending on the problam under nvestigation and the

definition of rmtionality that it is appropriate for the issue athand.

Another key issue on which m ore research is nesded is whether, even assum ing that behavioural biases do

distort asset prices in Jarge and com petitive m arkets, there are significant i plications for the quality of the
allocation of capital and ulbm ately for Jong—tem econom ic grow th. Thus far, there has been no system atic

attem pt to address the issue of the feedback, and only som e nform al speculations have been provided (see

Shiller, 2000a, and D anieletal, 2002).

Fally, one further ntriguing area of research is represented by the study of possible behavioural biases of
large actors such aspolicy-m akers (for exam ple central bankers; see alN ow athiand Stracca, 2002) . Because
of their size and role, these actors have a direct influence on financialm arkets and their alleged behavioural
biases m ay certainly have repercussions on m arket outoom es. Th addition, Jeaming and evolutionary forces
are deam ed t© gpply less forcefully than for atom istc agents participating in a large, com petitive m arket.
However, an analysis of the system atic psychological taits of econom ic policy-m akers is yet to be

developed, and represents a challenge for future research.
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