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Abstract

The recent global financial crisis calls for a née@dopt a more interdisciplinary approach tostusly of
economics and finance by focussing also on thevicwdal and social psychology that drives the adioh
market participants. Behavioural finance offershsaqerspective by drawing on the fields of psyopwgl
and the other social sciences to explain how imvesare led to make less than rational investment
decisions and how these could aggregate to lessrdimnal market outcomes, like periods of exaessi
investor euphoria preceding a financial crisis.sThaper draws on the existing literature in behaalo
finance and particularly on the two models of “imfmtion cascade” by Bikchandani et al. (1992) and
“limits to arbitrage” by De Long et al. (1990) toopide a better understanding of the underlyingoea
behind the recent global financial crisis. The pagncludes with a view to inform policy of the veaiy

can curb speculative excesses and prevent evketthé recent global financial crisis.

Keywords: Investor psychology, information cascamteial contagion, limits to arbitrage, noise tratek.

1. Introduction

The G-20 summit held on SNovember 2008 at Washington, identified as the mause of the recent
global financial crisis the following'weak underwriting standards, unsound risk managetgactices,
increasingly complex and opaque financial produatsl consequent excessive leverag&'hile it is true
that all of these factors played a major part iimding about the recent financial crisis, thesadechby
themselves could have been the result of lesgdtiahal decision making by managers and investidke.
Behavioural finance could help us better understhedylobal financial crisis by informing us of theys
in which people make less than rational investnaexeisions and how these aggregate to less thamahti
outcomes in the markets leading to asset bubbkks aubsequent crisis.

1.1 From Efficient Market Hypothesisto Behavioural Finance

The efficient market hypothesis has been a kew ith@t has guided much of finance theory since the
1970’s. Fama (1970) defined market efficiency as rfrarket in which prices always ‘fully reflect’
available information is called ‘efficient”. He fther distinguishes three forms of market efficienc
namely weak form, semi-strong from and strong faepending on whether the information set contained
historical prices, all publicly available informati or all private information respectively. Thelgdests of
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market efficiency were tests on whether prices ratdrns followed a random walk. If prices did falla
random walk it meant they could not be forecastcwimeant that it was not possible to make risk stdjli
economic profits by trading on the basis of anrimfation set thereby validating market efficiencanta
(1970) finds almost no evidence that dependenaetirns could be used to generate profitable tgadin
strategies and also finds that prices on averdtgcted all available information during major infieation
generating events like earnings announcements andluded that “...the evidence in support of the
efficient market model is extensive, and (somewlnaitjuely in economics) contradictory evidence is
Sparse”.

Over the years however a large number of studige déscovered anomalies that challenge the efficien
market hypothesis. Rozeff and Kinney (1976) foumdrage returns on the equally weighted NYSE to be
about 4.5% in January, but only 0.5% for the otmemths thus demonstrating seasonality in returns.
Shiller (1981) shows that stock prices were farfach volatile to be attributable only to new infation

on expected future dividends. De Bondt and Thal&8%) show that dramatic fall (rise) in stock psice
were predictive of subsequent rise (fall) in eagsimnd attribute this as evidence of investor @amtion

to short term earnings movements. Jegadeesh anthimi{1993) find evidence of profitability in the
following 12 months of certain momentum stratedfest buy stocks with high returns and sell stockk w
low returns over the previous three to twelve menflegadeesh and Titman (2001) find their easigults
robust for the 12 month period. Besides these ahespdurther research has also led to new variable
being found to predict future returns. Fama andahé&mg1992) find that size, book to market and miarie
book leverage have significant effect on returram& and French (1993) find that a three factor tnhode
with market, size and book to market factors exggavell stock returns.

These studies hence validate the claim that thé&ehés less than fully efficient even in the weakse and
call for an alternative explanation to market ontes that deviate from the efficient market outcome.
Behavioural finance which is an approach to studgrfcial decision making and the resulting market
outcomes by drawing on the fields of psychology #relother social sciences provides an explanation
the causes of investor’s less than rational detssamd the resulting inefficient market outcomes.

1.2 Behavioural finance

Drawing on the discussion in Barberis and Thal€08), the two majof'building blocks” on which
behavioural finance rests are “limits to arbitrageid “psychology”. Limits to arbitrage is based the
notion that in the real world rational arbitragebesng faced by significant costs and risks toteaige will
limit arbitrage and thus let deviations from fundamtal values persist. Psychology informs us on the
deviations from rationality we may observe amongestors and their valuation of assets that regulisss
than efficient asset prices and market outcomesedent the key research findings on these twalingil
blocks.

1.2.1 LimitstoArbitrage

Proponents of the efficient market hypothesis warglie that in the event of asset prices going feary
away from fundamentals rational arbitrageurs waylétkly bring these prices in line with fundamental
values by taking positions against these price m@res. Barberis and Thaler (2003) point out that in
reality exploiting such a mispricing away from famdentals may be risky due to fundamental risk and
noise trader risk. Fundamental risk is the risk tha fundamentals of the mispriced asset may woasel

in the event of any close substitute securitiesilbe impossible to hedge against. Noise traderisishe
risk that a mispricing may worsen in the short asndeviations from fundamental values persist due t
continued positive or negative sentiment of thational investors.

Drawing on De Long et al. (1990) and Shleifer anish¥y (1997) they point out that rational arbitrage
foreseeing such a scenario of early liquidatiorthe event of a worsening mispricing tend to be more
cautious in taking positions against any such nisgy and may even also trade in the directionhef t
mispricing. A celebrated example of the risks ibitaage strategies detailed by Lowenstein (200ahés
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fall of Long Term Capital Management, a leading kiige fund in 1990’s which lost millions when its

arbitrage position in a dual listed company Royatdd Shell hoping that the prices of Royal Dutcld an

Shell would converge had to be unwounded due tatlfiereseen losses it had made on its other trades.
later draw on the model by De Long et al. (1990)kiplain why mispricing in real estate may have
persisted despite the presence of rational investbo may have seen a bubble in the housing markets

1.2.2 Psychology

The broad research in psychology relevant to thanitial markets is dealt in Shiller (2001). | folldhe
discussion in Shiller and outline the most impariaarature in understanding the various deviaimom
rationality. Kahneman and Travesky (1979) show ufgtoexperimental evidence that people value losses
more than gains i.e. their value function is corctor gains and convex for losses around a referpomnt.
They also show that people distort probabilitiestieir minds and underweight events that are highly
probable vis-a-vis events that are extremely prtebakhis is also known as the “certainity effe@fiefrin

and Statman (1985) show the “disposition effect’oam investors to sell winning stocks too early and
continue holding on to losing stocks and attribiltis to regret avoidance in making a bad investment
Goetzmann and Peles (1993) attribute “cognitivesatiance” (which is a tendency among people to
continue with their old beliefs by disregarding naformation or developing arguments to justifyithe
beliefs) to the tendency of mutual fund investortosing funds to bias upwards their perceptiorautithe
fund resulting in lower outflow of funds from loginfunds than inflow of funds into winning ones.
Northcraft and Neale (1987) show the phenomenadf@ring (which is a tendency among people to base
too strongly their responses around a referenacet poian anchor) among real estate experts whenggiv
their valuations for a house. They show that expetio were provided with a higher “asking price”aas
anchor gave significantly higher “appraisal valuttetn those provided with a lower “asking price.”

Odean (1998) after analyzing 10,000 customer adsofrom 1987 through 1993 at a large discount
brokerage house show investor’s persistent tendemaell winner stocks and hold on to losing stocks
which may evidence “overconfidence” among investortheir beliefs that the losing stocks would boein
back. Shiller (1987) collect responses from indinls and institutional investors after the stockket
crash on October 91987, (the largest one day percentage decliieeirDow Jones Industrial Average)
and find a large number of investors who boughtkgmn that day (around 47%) expect the stock marke
to rebound and often attribute their buy decisidas“intuition” and “gut feeling” demonstrating
overconfidence in their intuitive feelings. Shillattribute the crash to a feedback loop in whickestors
constantly respond to price changes and to eadr atid thus generates a feedback loop that feettefu
price declines. Such a feedback loop in generdboexplain speculative behaviour in the financiarkets

as well. Bikchandani et al. (1992) describe a madéierding by way of an “information cascade”. Yhe
describe an information cascade as occurring wheividuals reject their own private signals and @do
the actions of those ahead of them. | later draanughe argument by Shiller (1987) and the model by
Bikchandani et al. (1992) to explain why housiniggs kept on increasing and why investors thouigdit t
these prices would keep on increasing to even higlvels which was the psychology behind the haysin
bubble that led to the recent financial crisis.

2.The Global Financial Crisis

| present below a brief account of the recent difibancial crisis along with an account of thelrestate
bubble in the US housing markets which was thelsingpst important event that led to the crisis. The
recent global financial crisis has been the sevdirencial crisis we have seen since the Greatr&€sson

of the 1930s. In its unwinding we witnhessed thdapse of major investment banks Lehman Brothers and
Bear Stearns, the bailout of American Internatigadup (AlG), America’s largest insurance compang a
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that of Freddie Mac and Fannie Mac, America’s lstgaortgage finance companies. The crisis quickly
spread to major financial institutions across thaleév with the British Bank Northern Rock witnessiag
run and banks like BNP Paribas, UBS, Citigroup, flecynch, Royal Bank of Scotland among others
with investments in sub-prime mortgage securitiesing losses into billions. The after effectshuf trisis
have been a global credit crunch and a period mfiesl economic growth in the economies across the
world.

The primary event behind the financial crisis whe bursting of a speculative bubble in the housing
markets in the US. A speculative bubble is formdawmthe current market value of an asset is faatgre
than the present value of its discounted payots fhe future. A study of the housing bubble isspreaed

in Shiller (2008). Shiller constructs a price ind#xeal home prices dating from 1890 and showad rial
home prices in the United States had increased B&8teen 1997 and its peak in 2006. He found no
corresponding changes in building costs, populatiod interest rates to account for this sharp aszén
home prices. His studies show that home prices wle@ly out of line with fundamentals and thatréhe
was a resulting bubble. The price increases wexefalund to be the highest in the lowest pricehimmes
which were in line with the growing expansion ofoptime loans to lower income buyers to finance
purchase of low priced homes. This bubble in thesimg market was fuelled further by access to easy
credit by the banks to anyone who wanted to bupasé with very little effort to assess the borrogver
ability to repay their loans. Shiller brings outththe lending standards were so lax that the ragetg
lenders often failed to even verify the borrowénsomes with the Internal Revenue Service in spfte
them having signed authorisation forms which géesrt the right to.

These mortgages after they had been made did matimeon the books of the banks but were bundlea int
tradable securities known as Collateral Debt Otiligs (CDO'’s) often backed by high credit ratingsnfi

a ratings agency and sold to investors throughezi@pPurpose Vehicle (SPV). Such a model of baplsn
known as the “originate and distribute model” ofhkiag and the process of selling mortgage backed
securities known as securitisation. Keys et alo@@&mpirically show that portfolios that are mbkely to

be securitised (by way of having a score highen tha ad-hoc credit score) defaults by 10%-25% more
than a portfolio of a similar risk profile but withlower probability of securitisation and conclutiat the
securitisation practises did adversely effect tbeening incentives of lenders. All of the abovetdes
together with ineffective regulation to deal wittetdeclining standards in lending and the proltferaof
complex mortgage backed securities that allowedkdém transfer the risk of holding these mortgagiés
their balance sheet further fuelled the speculdgweour in the housing markets.

3.The Psychology of the Real Estate Bubble

Shiller (2007) argue that the boom in the housingrkets from 2000 onwards was largely driven by
extravagant expectations of further price increasing data from questionnaires surveys for twgoma
US cities he finds that in times and places of lighe changes, expectations of future price irsgsavere
higher. Moreover he shows that as the rate of griceeases changes, the expectations of futurespric
increases are also altered in the direction otttenge.

Further, he argues that the declining standartkniding and the proliferation of complex mortgageked
securities were a result of the institutional chemthat resulted during the boom and concludegtlibat is

a “coordination problem with psychological expeictas” during periods of boom in that people find it
hard to alter their expectations of future pricer@ases since they find it difficult to coordinatea time to
alter their expectations inferring from the exp#otss of other investors.

In line with previous arguments Shiller (2008) iatite the boom in the housing market td'sacial
contagion of boom thinkingand“new era stories”in the belief that home prices would continue &eri
forever, this belief being further strengthenedthg media with its overly optimistic stories arouttne
price increases. He calls this“price-story-price” feedback loop that takes place repeatedly during a
speculative bubble. Taking a cue from Shiller, Il wiraw on a model of “information cascades” by
Bikchandani et al. (1992) to provide a understagaihhow such a feedback loop could be formed.
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4. TheModds

In line with the arguments of behavioural finantelraw on two models to elucidate further “limits t
arbitrage” and “investor psychology” in relation how they can explain the underlying reasons fer th
housing bubble and the financial crisis that fokmw | will now draw on two models, one by De Lagtg

al. (1990) which shows arbitrage is risky and heo€dimited use in bringing prices in line with
fundamental values and then a model of herdingikgtandani et al. (1992) which shows how investor’s
paying little attention to their own private sigeand basing their actions on the observed actibttsose
before them can create a bubble. The two modelstheg | feel can explain well how a bubble in the
housing market was formed and what allowed it tsige before its subsequent bursting leading to the
recent financial crisis.

While accounts of the crisis as discussed earlaepthe cause of the crisis on declining lendiagdards
practised by the banks, proliferation of complexrtgage backed securities, improper assessmenteof th
risks of these securities by the credit rating ages) incentive issues with the mortgage origireatord the
ratings agencies and ineffective regulation to esslrall of these, | would like to take the viewStfiller
(2007) and think that these were not the drivingcds behind the bubble but a result of the ensuing
circumstances that may have prevailed in a perfoduphoria and confidence among investors in the
housing market founded in the optimism that thegwiwould always rise.

4.1.1 A modd of herding by Bikchandani et al. (1992)

Bikchandani et al. (1992) describe a model of heydiy way of an “information cascade”. They deserib
an information cascade as occurring when indivislueject their own private signals and adopt thimas

of those ahead of them. Thus in the absence ofeatgrnal disturbances all individuals adopt the esam
action leading to conformity of behaviour amongividlals. Bikchandani et al. (1992) however also
point out that the resulting conformity of behavi@an be “fragile and idiosyncratic” resulting irshift in
action in the event people’s expectations shiftthédit going into the formal details, Bikchandaniagt
(1992) thus essentially show that cascades preveataseful aggregation of individual actions tfim
decisions of later individuals, as when a cascé#assindividuals disregard their own private signand
act on the actions of those before leaving behindseful information available.

4.1.2 Application to the Financial Crisis

The model on information cascades can be appliekpain the real estate bubble. Consider an iovest
with a private signal H (High) on the housing maskeho adopts the signal at a cost equal to the
investment cost which maybe assumed to be the $amall investors. Considering a scenario of an
optimistic outlook towards real estate investmenith the conviction that real estate prices wouldags
rise, it is plausible to assume that investorsofelhg would in the event of an H signal invest amdhe
event of an L (Low) signal still choose to invesadiing to a rush for investments in the housingketar
This created a scenario for banks to relax theidiley standards and provide easy credit in the fofm
subprime loans which further fuelled this rushiforestments. Such a scenario of investors ruslurtgke

up mortgages could be seen as an UP cascade ih wiviestors simply based their investment decisions
on the decisions of those before them ignoring thein private signal. Such a scenario also seeragriee
well with the argument presented earlier by Shi{l&007) on “coordination problem with psychological
expectations” during periods of boom in that pedpid it hard to alter their expectations of futymece
increases. Moreover investors with a low privagmal could have been led to ignore their signals tb
banks extending easy credit making these invessssrisk averse than they would have been. Onlel cou
also attribute the disregard of a low private sidodregret avoidance” in missing a good investmdine
model could also be extended to explain the belawbbanks and institutional investors who invdste

the SIVs and the CDOs. The high credit ratings witsg the rating agencies to most of these SIVs and
CDOs could also have an effect in the decisionhef banks and institutional investors to ignore rthei
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private signals and invest in these securities whiay have led to an UP cascade in subprime inesgsn
Danielsson (2008) argue that the ratings produgethé credit rating agencies on the CDO’s and other
Structures Investment Vehicles (SIVs) were incdrassessments of their risks due to their undenaesitin

of default correlations which resulted in the risk defaults being highly correlated in the eventeof
downturn.

One of the key results of their model “that as mienber of individuals increases, the probabilitynot
being in a cascade falls exponentially” could ekplaow the scale of investments in subprime mortgag
built up to the levels that were sufficient to gé&y a global financial crisis. As more and morevitthals
took up mortgages and more and more institutiomssted in mortgage backed securities the probglbfit
another individual or institution making the saneeidion could have become more and more likelys&€he
arguments also fall in line with the arguments bfll&r (2008) that attribute the boom in the hogsin
market to a‘social contagion of boom thinkingin the belief that home prices would continue ige r
forever and dprice-story-price” feedback loop that takes place repeatedly durisgeaulative bubble.

The characteristics of “fragility” and shifts inw@fbrium in the event of changing expectations|daerve

as an explanation to the sudden change in investotiment which led to the bursting of the housing
bubble followed by a period of a DOWN cascade dythre ensuing financial crisis. Hence the model by
Bikchandani et al. (1992) on information cascadgees well with the notions of “social contagionida
“price-story-price” feedback loops founded in stf@@estor psychology and offers a plausible exptéon

to formation and the bursting of the real estatebeithat preceded the crisis.

Danielsson (2009) highlight the problem of endogenadsk that financial markets are susceptible to.
Endogenous risk is defined as the risk arising fitbm actions of market participants in responsarto
exogenous event. An exogenous shock may increa&seigk aversion of market participants who may
chose to sell their holdings leading to declineagset prices and further increase in risk averaioong
other investors resulting in further sales andegpdeclines and thus result in a systemic crisihefnature
we witnessed during the recent financial crisis.

4.2.1A mode on thelimitsto arbitrage by De Long et al. (1990)

I next draw on the theory of limits to arbitrageutaderstand why such a bubble persisted and whrydés
were going out of line with fundamentals were they brought in line by rational arbitrageurs. Iwran a
model by De Long et al. (1990).

De Long et al. (1990) model the behaviour of tweelstor classes namely “noise traders”, who hawefal
beliefs that they know the future price of a riskyset and sophisticated investors who seek the take
advantage of the erroneous beliefs of the noisietsaby following investment strategies that diiviees
towards fundamentals. Without going into the formetails, De Long et al. (1990) thus essentialigvsh
that arbitrage to bring prices in line with fundartads is limited due to presence of “noise tradk’r in

that any arbitrage would come with the risk of tioése traders misperceptions being more extrengitan
directions uncertain) thus driving prices furthet of line with fundamentals tomorrow than today.

4.2.2 Application to the Financial Crisis

As detailed earlier, the precursor to the glob@éfdicial crisis was a rapid boom in home pricehen WS
which resulted in a bubble in a housing market @edresulting proliferation of easy credit, lax dérg
standards and the use by banks of derivative ptsdiac transmit their credit risk to other financial
institutions and investors thereby exposing théreffiinancial system to a systemic risk in the dveina
downturn in home prices.

If however home prices were driven out of line witindamentals why were these not brought in linth wi
fundamental values as efficient market theory wdwdgte us believe? Why did mispricing persist to the
lengths that led to a bubble and a major finanoiis? An answer to this may lie as argued eawli¢hn
reference to De Long et al. (1990) in the limitdxlity of arbitrageurs to bring a mispricing in &nwith
fundamental values. Although the model of De Lohgle(1990) applied primarily to the stock markets
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the same limitations of a mispricing worsening einlg too unpredictable to take a position agairntink
applied to the housing market as well. | detaileotfactors that may have limited arbitrage in tbeding
markets.

Farlow (2003) argue that arbitrage maybe limitedfinydamental risk (which may also result due to an
inability to define a fundamental value leadingutecertainty in an arbitrage strategy and the regufjains)
by citing the housing market as an example wheeeetlis imperfect information of the value of the
fundamental asset and also no close substituteedgehthereby limiting arbitrage. Farlow also pdimt
“noise trader risk” in the housing market due t@entainty in the length of the mispricing and agtieat a
bank choosing not to lend (and thereby taking atipasagainst the mispricing) in an upturn faces tisk

of profits eroding by way of losing market shareother banks which are lending. Farlow point out to
“horizon risk” faced by individual investors who gnaot be incentivised to put off a purchase oreib cut

of a housing investment due to uncertainty in tiedamental price and the length of the mispriciefpte

it corrects.

The model of De Long et al. (1990) and the argusmbntFarlow (2003) hence show that arbitrage agains
mispricing is costly and hence limited due to fumeatal and noise trader risks which may explain why
banks kept on lending and other financial instilusi kept on investing substantially in housing tesla
securities during the boom thereby feeding the emibsnt bubble. The recent bubble in the housing
markets may thus be seen as such an example iofabiéty of arbitrageurs to correct a mispricingdathe
mispricing persisting for a significant length ohe to allow the formation of a bubble.

5. Conclusion and Policy | mplications

The recent global financial crisis has been thestvfinancial crisis we have witnessed since theaGre
Depression of the 1930’s. In its aftermath we haitaessed a global credit crunch and a prolongege

of slow growth in economies across the world, tffeces of which we are still under. While numerous
accounts of the crisis place the blame of the (i cite a few) on the easy lending standardptadoby

the banks, the proliferation of complex mortgageusies underwritten by these banks and their oppr
assessment by the credit rating agencies, the grablwith the incentive structure of the mortgage
originators and the ratings agencies and the imgsrmmgulation of these practices by the regulatmysther
with an expansionary monetary policy followed bg thajor central banks in the US and UK among other
economies, these accounts by themselves only mroaighartial and limited explanation to the crisis.
Behavioural finance could provide a more holistiderstanding of the underlying factors that leduoh a
scenario of events in the first place by focussinghe individual and social psychology that underbny
period of excessive investor optimism or panic. éhdwioural finance framework to explain the current
crisis must then focus on the underlying investsycpology that drove the real estate bubble and the
limitations faced by rational arbitrageurs to cotrthis bubble. Drawing on Shiller (2007) what seeim
have been the underlying cause of the bubble wasyahology of extravagant expectations of price
increases leading to a “coordination problem wigyghological expectations” which limited people’s
ability to correct their overly optimistic expedtats resulting in a “social contagion of boom thimk.
What may have followed was an “information cascagliethe nature shown by Bikchandani et al. (1992)
resulting in investors copying the actions of oshbefore leading to a huge rush of investmentdén t
housing markets and a “price-story-price” feedbladp that fed the resulting bubble. Further angratits

to correct any mispricing may also have been lichds argued by Farlow (2003) due to inability téirce

a fundamental value for housing and there beinglose substitutes to hedge against and the risks to
arbitrage due to mispricing from fundamentals woirsg as shown by De Long et al. (1990).

Policy Implications

Adopting a behavioural finance view taking into @ect individual and social psychology and the
limitations to arbitrage can help us design pofioyre in line with the underlying psychological fescthat
drive the behaviour of market participants.
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Such policies could begin by having in place a ntanyepolicy that takes a more proactive role inbaug
speculation. Shiller (2005) describe a novel wagdahis by having “symbolic” increases in interestes
accompanying a statement cautioning against sgemulahenever markets are perceived to be ovemprice
Authorities could also help safeguard individualgstors against excessive risk taking by way otating
investors on effective hedging and diversificatiand cautioning them against “expert advice”
rampant in the finance news media. Effective regutacan also focus more on dealing with the
endogenous nature of market risk and its systeffécts. Lastly, financial technology and innovaticen
expand into other new markets and products thatniiMise analysts to concentrate on forecasting
fundamentals rather than simply forecasting theeplévels. One such market proposed by Brennar8j199
called “S&P 500 Strips” is a market for future aahtotal dividends of aggregate S&P 500 firms.

To conclude behavioural finance with its applicataf the insights on individual and social psychyyido
finance can help increase our understanding oftless rational behaviour among investors and tke le
than rational market outcomes in the form of spstovgé bubbles. This is however not to say that
behavioural finance is an alternative to the effitimarket hypothesis which has its own meritheait is

a step towards a more integrated approach to fendnycplacing at the centre not a financial model in
abstraction but an individual and collective psyolgy that is the ultimate driver of all economidiwity.
Such an integrated approach could inform policymalkend regulators to design policies and regulation
that check speculative excesses while not curbimgn€ial innovation and market expansion that hthee
potential to quickly and effectively correct exdess'irrational exuberance” and in doing so prevewnts
like the financial crisis.
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