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... Financial Mathematicians in Particular

Lord Turner: \misplaced reliance on sophisticated maths" for
lulling banks top managers into a false sense of security about
the risks they were taking (The Turner Review, March 09)

Michel Rocard: \mathematicians are guilty (unwillingly) of
crimes against humanity" (Le Monde, 2-3 November 08)

Absurdity of these charges is \... akin to blamingf = ma for
a mountain climber's death" (Andrew Lo)
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Ultimate Culprits

\ Greed, Stupidity, Delusion { and Some More Greed" (John
Steele Gordon;NY Times, 23 March 2009)

\Fear, Greed, and the Financial Crisis { an American Expat's
View From Abroad" (US News and World Report, 16 October
2008)

\Rowan Williams says 'humangreed' to blame for �nancial
crisis" (Times Online, 15 October 2008)

German �nance minister Peer Steinbr•uck denounces USgreed
(October 2008)

\...hardwired human behavior coupled with free enterprise and
modern capitalism" (Andrew Lo)
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Goals of This Work

Greed: a subjective and vague term

\A crude expression of Adam Smith'sInvisible Hand" (Alan
Blinder, WSJ Jan 2010)

\A shorthand for a series of distinct psychological
phenomena" (Hersh Shefrin)

Our goals: To quantify \greed", and de�ne \leverage" and
\potential losses" in the context of behavioural portfolio
choice

To explore the consequences ofexcessivegreed: soaring
leverage level and catastrophic potential losses

To explain why people still gamble even though they know the
possible BAD consequences

To deal with greed: Suggest alternative models where greed is
contained (if indirectly)
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Speci�cally ...

We show via asymptotic analysis that

Leverage level goes to in�nity as greed grows to in�nity

Potential losses go to in�nity as greed grows to in�nity

Probability of having gains converges to a�xed, positive
value as greed grows to in�nity
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The Market

Continuous time

Tame portfolios

Arbitrage-free and complete market
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Expected Utility Maximization

Max
X

Eu(X )

Subject to E [�X ] = x0;
X � 0

where

X : terminal payo� (cash 
ow) { an FT random variable

u(�): utility function

� : pricing kernel { anFT random variable

x0: initial wealth

Merton (1971); abundant research thereafter
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Human Judgement Implied by Expected Utility Theory

Expected Utility Theory (EUT): Dominant model for decision
making under uncertainty, including �nancial asset allocation
Basic tenets of human judgement implied by EUT in the
context of asset allocation:

Source of satisfaction : Investors evaluate assets according to
�nal asset positions
Attitude towards risk : Investors are always risk averse
(concave utility)
Beliefs about future : Investors are able to objectively
evaluate probabilities of future returns

Rationality
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Neoclassical Economics

Neoclassical economics: Economics, albeit primarily about
human activities, can be made as logical, precise and
predictable as natural sciences
Underlying assumptions:

People have rational preferences among outcomes
Individuals maximise utility and �rms maximise pro�ts
People act independently on the basis of full and relevant
information

Xunyu Zhou/Oxford Quantifying and Analysing Greed
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Market Is Always Right

E�cient market hypothesis (Eugene Fama 1960s): Financial
markets \informationally e�cient", or \prices are right"

Chicago school (Milton Friedman 1912-2006): regulation and
other government intervention always ine�cient compared to
a free market

Reaganomics: \Only by reducing the growth of government,
can we increase the growth of the economy"

Xunyu Zhou/Oxford Quantifying and Analysing Greed
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Is human judgement always rational (and therefore market is
always right)?
Substantial evidences suggest systematic violation of EUT

Source of satisfaction: Investors evaluate assets according to
deviation from a reference point
Attitude towards risk: Investors arenot globally risk averse,
and distinctively more sensitive to losses than to gains
Beliefs about future: Investorsexaggeratesmall probabilities
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Prospect Theory

Reference point(Kahneman and Tversky 1979) orcustomary
wealth (Markowitz 1952) that de�nes gains and losses

S-shaped utility function(risk-averse on gains, risk-seeking on
losses), steeper on losses than on gains (loss aversion)

Probability distortions

Xunyu Zhou/Oxford Quantifying and Analysing Greed
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Kahneman and Tversky (1992) suggest the following

Utility function

u(x) =
�

x � ; x � 0;
� k(� x) � ; x < 0

where� = � = 0 :88; k = 2 :25

Xunyu Zhou/Oxford Quantifying and Analysing Greed



Prologue Behavioural Portfolio Choice under Prospect Theory Greed, Leverage and Potential Losses Epilogue

KT's Utility and Distortions

Kahneman and Tversky (1992) suggest the following

Utility function

u(x) =
�

x � ; x � 0;
� k(� x) � ; x < 0

where� = � = 0 :88; k = 2 :25

Probability distortion functions

T+ (p) = p


(p
 +(1 � p) 
 )1=


T� (p) = p�

(p� +(1 � p) � )1=�

where
 = 0 :61; � = 0 :69
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Behavioural Portfolio Choice�a la Prospect Theory

Max
X

R1
0 T+ (P (u+ ((X � B )+ ) > x )) dx

�
R1

0 T� (P (u� ((X � B ) � ) > x )) dx
Subject to E [�X ] = x0

where

B : reference point in wealth (possibly random)

X : terminal payo�

T� : [0; 1] ! [0; 1] probability distortions

u+ (x)1x� 0 � u� (x)1x< 0: overall utility function

� : pricing kernel with CDFF (�)

x0: initial budget

Xunyu Zhou/Oxford Quantifying and Analysing Greed



Prologue Behavioural Portfolio Choice under Prospect Theory Greed, Leverage and Potential Losses Epilogue

Behavioural Portfolio Choice�a la Prospect Theory

Max
X

R1
0 T+ (P (u+ ((X � B )+ ) > x )) dx

�
R1

0 T� (P (u� ((X � B ) � ) > x )) dx
Subject to E [�X ] = x0

where

B : reference point in wealth (possibly random)

X : terminal payo�

T� : [0; 1] ! [0; 1] probability distortions

u+ (x)1x� 0 � u� (x)1x< 0: overall utility function

� : pricing kernel with CDFF (�)

x0: initial budget

Berkelaar, Kouwenberg and Post (2004), Jin and Zhou (2008)
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Approaches

Expected utility: stochastic control/HJB, martingale/convex
duality
Prospect model: ???

Nonconcave inX : convex duality fails
Nonlinear expectation with Choquet integration:
time-consistency or HJB fails
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Jin and Zhou's Solution

Assumption. u� (�) strictly concave at0; F � 1(z)=T0
+ (z) non-decreasing

in z 2 (0; 1]; lim inf x ! + 1

�
� xu 00

+ (x )
u0

+ (x )

�
> 0;

E
h
u+

�
(u0

+ ) � 1( �
T 0

+ (F ( � )) )
�

T0
+ (F (� ))

i
< + 1
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Jin and Zhou's Solution

Assumption. u� (�) strictly concave at0; F � 1(z)=T0
+ (z) non-decreasing

in z 2 (0; 1]; lim inf x ! + 1

�
� xu 00

+ (x )
u0

+ (x )

�
> 0;

E
h
u+

�
(u0

+ ) � 1( �
T 0

+ (F ( � )) )
�

T0
+ (F (� ))

i
< + 1

Consider a mathematical programme in(c; x+ ):

Maximise E
h
u+

�
(u0

+ ) � 1
�

� (c;x + ) �
T 0

+ (F ( � ))

��
T0

+ (F (� ))1� � c

i

� u� ( x + � (x 0 � E [�B ])
E [� 1 �>c ] )T� (1 � F (c))

subject to
�

� � c � ��; x + � (x0 � E [�B ])+ ;
x+ = 0 whenc = � ; x+ = x0 � E [�B ] whenc = ��;

where� (c; x+ ) satis�es E
h
(u0

+ ) � 1( � (c;x + ) �
T 0

+ (F ( � )) )� 1� � c

i
= x+
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Jin and Zhou's Solution

Assumption. u� (�) strictly concave at0; F � 1(z)=T0
+ (z) non-decreasing

in z 2 (0; 1]; lim inf x ! + 1

�
� xu 00

+ (x )
u0

+ (x )

�
> 0;

E
h
u+

�
(u0

+ ) � 1( �
T 0

+ (F ( � )) )
�

T0
+ (F (� ))

i
< + 1

Consider a mathematical programme in(c; x+ ):

Maximise E
h
u+

�
(u0

+ ) � 1
�

� (c;x + ) �
T 0

+ (F ( � ))

��
T0

+ (F (� ))1� � c

i

� u� ( x + � (x 0 � E [�B ])
E [� 1 �>c ] )T� (1 � F (c))

subject to
�

� � c � ��; x + � (x0 � E [�B ])+ ;
x+ = 0 whenc = � ; x+ = x0 � E [�B ] whenc = ��;

where� (c; x+ ) satis�es E
h
(u0

+ ) � 1( � (c;x + ) �
T 0

+ (F ( � )) )� 1� � c

i
= x+

Optimal solution (Jin and Zhou 2008)

X � =
�
(u0

+ ) � 1
�

��
T0

+ (F (� ))

�
+ B

�
1� � c� �

�
x �

+ � (x0 � E [�B ])
E [� 1�>c � ]

� B
�

1�>c �
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Interpretations and Implications

X � =
�
(u0

+ ) � 1
�

��
T0

+ (F (� ))

�
+ B

�
1� � c� �

�
x �

+ � (x0 � E [�B ])
E [� 1�>c � ]

� B
�

1�>c �
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Interpretations and Implications

X � =
�
(u0

+ ) � 1
�

��
T0

+ (F (� ))

�
+ B

�
1� � c� �

�
x �

+ � (x0 � E [�B ])
E [� 1�>c � ]

� B
�

1�>c �

Future world divided by \good" states and \bad" ones,
completelydetermined by whether� � c� or � > c � (�a la
Neyman{Pearson)
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starts with a loss situation
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Interpretations and Implications

X � =
�
(u0

+ ) � 1
�

��
T0

+ (F (� ))

�
+ B

�
1� � c� �

�
x �

+ � (x0 � E [�B ])
E [� 1�>c � ]

� B
�

1�>c �

Future world divided by \good" states and \bad" ones,
completelydetermined by whether� � c� or � > c � (�a la
Neyman{Pearson)

Gains or losses correspond to good and bad states, respectively

Optimal strategy is agamblingpolicy, betting on the good
states while accepting a loss on the bad

The strategymust entail a leverage on stocks if the agent
starts with a loss situation

Magnitude of potential lossesdependentof B
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Quantifying Greed
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moreof something (especially money)
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B changes agent risk attitude fundamentally: so long as
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Oxford Dictionary: Greed { a very strong wish to get
moreof something (especially money)
Not only the desirefor more, but also thebehaviour/actionto
achieve what is desired for
x0: initial endowment
B : reference point (possible random)
B changes agent risk attitude fundamentally: so long as
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Quantifying Greed

Oxford Dictionary: Greed { a very strong wish to get
moreof something (especially money)
Not only the desirefor more, but also thebehaviour/actionto
achieve what is desired for
x0: initial endowment
B : reference point (possible random)
B changes agent risk attitude fundamentally: so long as
x0 < E [�B ] the agent is risk-seeking and aggressive
greed becomes relevant and signi�cant only whenx0 < E [�B ]
The higher the reference point the more likely the agent is to
be a risk-taker
a natural de�nition is the ratio between what the agent is
desperate to achieve and what she has to start with
G = E [�B ]

x0

De�nition does not work for expected utility model
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De�ning Leverage

Leverage: the ratio between borrowing amount and equity in a
venture
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Leverage: the ratio between borrowing amount and equity in a
venture
Example: you buy a house of$500K, put 10% downpayment
and borrow$450K from lender

50K = 500K � 450K

so leverage= 450=50 = 9
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Example: you buy a house of$500K, put 10% downpayment
and borrow$450K from lender

50K = 500K � 450K

so leverage= 450=50 = 9
In the present context agent needs to borrow money to fund
her portfolios
Leverage of any given portfolio: ratio between thet = 0 value
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De�ning Leverage

Leverage: the ratio between borrowing amount and equity in a
venture
Example: you buy a house of$500K, put 10% downpayment
and borrow$450K from lender

50K = 500K � 450K

so leverage= 450=50 = 9
In the present context agent needs to borrow money to fund
her portfolios
Leverage of any given portfolio: ratio between thet = 0 value
of the borrowing amount and the initial endowmentx0
Let X be terminal wealth of given portfolio starting fromx0

X �
�
(X � B )+ + B )

�
1X � B �

�
(X � B ) � � B

�
1X<B := X g � X l :
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De�ning Leverage

Leverage: the ratio between borrowing amount and equity in a
venture
Example: you buy a house of$500K, put 10% downpayment
and borrow$450K from lender

50K = 500K � 450K

so leverage= 450=50 = 9
In the present context agent needs to borrow money to fund
her portfolios
Leverage of any given portfolio: ratio between thet = 0 value
of the borrowing amount and the initial endowmentx0
Let X be terminal wealth of given portfolio starting fromx0

X �
�
(X � B )+ + B )

�
1X � B �

�
(X � B ) � � B

�
1X<B := X g � X l :

Agent short sellsX l to fund long positionX g
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De�ning Leverage

Leverage: the ratio between borrowing amount and equity in a
venture
Example: you buy a house of$500K, put 10% downpayment
and borrow$450K from lender

50K = 500K � 450K

so leverage= 450=50 = 9
In the present context agent needs to borrow money to fund
her portfolios
Leverage of any given portfolio: ratio between thet = 0 value
of the borrowing amount and the initial endowmentx0
Let X be terminal wealth of given portfolio starting fromx0

X �
�
(X � B )+ + B )

�
1X � B �

�
(X � B ) � � B

�
1X<B := X g � X l :

Agent short sellsX l to fund long positionX g

L := E (�X l )
x0
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De�ning Potential Losses

Potential loss (rate): ratio between thet = 0 value of losses
and x0, giventhat losses have occurred
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De�ning Potential Losses

Potential loss (rate): ratio between thet = 0 value of losses
and x0, giventhat losses have occurred

l := E
�

�X l
x0

�
�
�X < B

�
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De�ning Potential Losses

Potential loss (rate): ratio between thet = 0 value of losses
and x0, giventhat losses have occurred

l := E
�

�X l
x0

�
�
�X < B

�

Potential loss very di�erent fromexpected loss
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Two-Piece Power Utility

Hereafter we considerlog � � N (�; � 2) with � > 0 and

u+ (x) = x � ; u� (x) = k� x � ; x � 0

wherek� > 0 (loss aversion coe�cient) and0 < � � � < 1 are
constants
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Two-Piece Power Utility

Hereafter we considerlog � � N (�; � 2) with � > 0 and

u+ (x) = x � ; u� (x) = k� x � ; x � 0

wherek� > 0 (loss aversion coe�cient) and0 < � � � < 1 are
constants

Denote

' (c) := E

" �
T0

+ (F (� ))
�

� 1=(1� � )

� 1� � c

#

� 0; 0 � c � + 1 :

k(c) :=
k� T� (1 � F (c))

' (c)1� � (E [� 1�>c ]) � > 0; c > 0:
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Case� = � : Optimal Terminal Wealth

Theorem. (Jin and Zhou 2008) If� = � , x0 < E [�B ],

inf c> 0 k(c) > 1, and lim inf p#0
w0

� (p)
p� � 1 > 0, then an optimal terminal

wealth is

X � =
x �

+

' (c� )

�
T0

+ (F (� ))
�

� 1=(1 � � )

1� � c� �
x �

+ � (x0 � E [�B ])
E [� 1�>c � ]

1�>c � + B;

wherex �
+ := � (x0 � E [�B ])

k(c� )1=(1 � � ) � 1
, and c� > 0 solves

minc� 0

" �
k� T� (1 � F (c))

(E [� 1�>c ]) �

� 1=(1� � )

� ' (c)1c> 0

#

6= � : (1)

Note: c� is independent of B and henceG
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Interpretations on the Conditions

inf c> 0 k(c) > 1 is equivalent to

k �
�

inf
c> 0

w� (1 � F (c))
' (c)1� � (E [� 1�>c ]) �

� � 1

:= k0

{ the agent must be su�ciently loss aversion
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Interpretations on the Conditions

inf c> 0 k(c) > 1 is equivalent to

k �
�

inf
c> 0

w� (1 � F (c))
' (c)1� � (E [� 1�>c ]) �

� � 1

:= k0

{ the agent must be su�ciently loss aversion

lim inf p#0
w0

� (p)
p� � 1 > 0 { curvature of probability distortion on

lossesaround 0 must be su�ciently signi�cant in relation to
her risk-seeking level (characterized by� )
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Interpretations on the Conditions

inf c> 0 k(c) > 1 is equivalent to

k �
�

inf
c> 0

w� (1 � F (c))
' (c)1� � (E [� 1�>c ]) �

� � 1

:= k0

{ the agent must be su�ciently loss aversion

lim inf p#0
w0

� (p)
p� � 1 > 0 { curvature of probability distortion on

lossesaround 0 must be su�ciently signi�cant in relation to
her risk-seeking level (characterized by� )

Agent must have a strongfear on huge losses, in that she
exaggerates its (usually) small probability, to the extent that it
overrides her risk-seeking behavior in the loss domain
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Case� = � : Leverage and Greed

Assume thatx0 < E (�B ) and (1) admits a minimizerc� > 0

X �
l =

�
x �

+ � (x0 � E [�B ])
E [� 1�>c � ] � B

�
1�>c �
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Case� = � : Leverage and Greed

Assume thatx0 < E (�B ) and (1) admits a minimizerc� > 0

X �
l =

�
x �

+ � (x0 � E [�B ])
E [� 1�>c � ] � B

�
1�>c �

Compute

x �
+ � (x0 � E [�B ])

E [� 1�>c � ]
� B =

�
aE[�B ]

E [� 1�>c � ]
� B

�
�

ax0

E[� 1�>c � ]

wherea := k(c� )1=(1 � � )

k(c� )1=(1 � � ) � 1
> 1
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Case� = � : Leverage and Greed

Assume thatx0 < E (�B ) and (1) admits a minimizerc� > 0

X �
l =

�
x �

+ � (x0 � E [�B ])
E [� 1�>c � ] � B

�
1�>c �

Compute

x �
+ � (x0 � E [�B ])

E [� 1�>c � ]
� B =

�
aE[�B ]

E [� 1�>c � ]
� B

�
�

ax0

E[� 1�>c � ]

wherea := k(c� )1=(1 � � )

k(c� )1=(1 � � ) � 1
> 1

Then the leverage

L =
E(�X �

l )
x0

=
1
x0

E
�
�

�
x �

+ � (x0 � E [�B ])
E [� 1�>c � ]

� B
�

1�>c �

�

� (a � 1)
E(�B )

x0
� a

= ( a � 1)G � a ! + 1 as G ! + 1 :
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Case� = � : Potential Losses and Greed

The potential loss

l = E
�

�X �
l

x0

�
�
�X � < B

�
= E

�
�X �

l

x0

�
�
� � > c �

�

=
E( �X �

l
x0

)

P(� > c � )

�
(a � 1)G � a

P(� > c � )
! + 1 as G ! + 1 :
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Case� = � : Results

Theorem. (Jin and Zhou 2009) Assume thatx0 < E (�B ) and
that c� > 0 is one of the minimizers in (1). Then we have the
following conclusions:

(i) L ! + 1 as G ! + 1 .

(ii) l ! + 1 as G ! + 1 .

(iii) P(X � � B ) � P(� � c� ) > 0 is independentof G.
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Case� < �

Abdellaoui (2000): median of� and � are 0.89 and 0.92
respectively
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respectively
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Case� < �

Abdellaoui (2000): median of� and � are 0.89 and 0.92
respectively

No solution provided in Jin and Zhou (2008) for this case

Probability of loss occurrence now depends onB or G
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Case� < � : A Critical Point

Denote

h(c) := k� T� (1� F (c))
(E [� 1�>c ]) � ; c > 0

c1 := supf c0 2 [0; + 1 ) : h(c0) = inf c2 [0;+ 1 ) h(c)g
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h(c) := k� T� (1� F (c))
(E [� 1�>c ]) � ; c > 0

c1 := supf c0 2 [0; + 1 ) : h(c0) = inf c2 [0;+ 1 ) h(c)g

Some proved facts:
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Case� < � : A Critical Point

Denote

h(c) := k� T� (1� F (c))
(E [� 1�>c ]) � ; c > 0

c1 := supf c0 2 [0; + 1 ) : h(c0) = inf c2 [0;+ 1 ) h(c)g

Some proved facts:

Behavioural portfolio problem is well-posed if and only if
lim inf c! + 1 h(c) > 0
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h(c) := k� T� (1� F (c))
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c1 := supf c0 2 [0; + 1 ) : h(c0) = inf c2 [0;+ 1 ) h(c)g

Some proved facts:
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Case� < � : A Critical Point

Denote

h(c) := k� T� (1� F (c))
(E [� 1�>c ]) � ; c > 0

c1 := supf c0 2 [0; + 1 ) : h(c0) = inf c2 [0;+ 1 ) h(c)g

Some proved facts:

Behavioural portfolio problem is well-posed if and only if
lim inf c! + 1 h(c) > 0

c1 > 0 if lim inf c! + 1 h(c) > 0

Portfolio problem admits no optimal solution ifc1 = + 1

Xunyu Zhou/Oxford Quantifying and Analysing Greed



Prologue Behavioural Portfolio Choice under Prospect Theory Greed, Leverage and Potential LossesEpilogue

Case� < � : Results

Theorem. (Jin and Zhou 2009) Assume thatx0 < E (�B ),
lim inf c! + 1 h(c) > 0, and 0 < c 1 < + 1 . Then portfolio problem
admits optimal solution with a su�ciently large agent greedG.
Furthermore, if(c(G); x+ (G)) is an optimal solution for the
mathematical programme, then optimal terminal wealth is

X � =
x + ( G )

' ( c( G ))

 
T 0

+ ( F ( � ))

�

! 1= (1 � � )

1 � � c ( G ) �
x + ( G ) � ( x 0 � E [�B ])

E [� 1 �>c ( G ) ]
1 �>c ( G ) + B:

Moreover,L ! + 1 and l ! + 1 as G ! + 1 , but c(G) ! c1

as G ! + 1 .
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Chance vs Scale of Losses

Asymptotic probability of having gains isP(� � c1) > 0,
independent ofG
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independent ofG
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Chance vs Scale of Losses

Asymptotic probability of having gains isP(� � c1) > 0,
independent ofG

Agent gambles on an event withpositive probability of
occurrence no matter how greedy she is

This explains why a su�ciently greedy behavioural agent,
despite the risk of catastrophic losses, is still willing togamble
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Chance vs Scale of Losses

Asymptotic probability of having gains isP(� � c1) > 0,
independent ofG

Agent gambles on an event withpositive probability of
occurrence no matter how greedy she is

This explains why a su�ciently greedy behavioural agent,
despite the risk of catastrophic losses, is still willing togamble

Asymptotic probability of having losses is also independentof
G; however scale of losses is catastrophic when greed is
su�ciently strong
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A Model with Loss Control

We have established both leverage and potential losses grow
to in�nity as greed expands to in�nity
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A Model with Loss Control

We have established both leverage and potential losses grow
to in�nity as greed expands to in�nity

... which suggests, from loss-control or regulatory perspective,
a model witha priori bound on potential losses
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A Model with Loss Control

We have established both leverage and potential losses grow
to in�nity as greed expands to in�nity

... which suggests, from loss-control or regulatory perspective,
a model witha priori bound on potential losses

It would (indirectly) limit leverage and hence magnitude of
greed
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A Model with Loss Control

We have established both leverage and potential losses grow
to in�nity as greed expands to in�nity

... which suggests, from loss-control or regulatory perspective,
a model witha priori bound on potential losses

It would (indirectly) limit leverage and hence magnitude of
greed

The new model formulated and solved (Jin, Zhang, Zhou
2009)

Maximize V (X � B )

subject to

8
<

:

E [�X ] = x0

X � B � L
X is anFT � random variable
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A Model with Loss Control: Solution

Optimal terminal wealth pro�le, in its greatest generality,
depends onthree { instead of two { classes of states of the
world, with an intermediate class of states between the good
and the bad
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A Model with Loss Control: Solution

Optimal terminal wealth pro�le, in its greatest generality,
depends onthree { instead of two { classes of states of the
world, with an intermediate class of states between the good
and the bad

A moderate loss will be incurred in the intermediate states
whereas the maximum allowable loss on the bad states
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A Model with Loss Control: Solution

Optimal terminal wealth pro�le, in its greatest generality,
depends onthree { instead of two { classes of states of the
world, with an intermediate class of states between the good
and the bad

A moderate loss will be incurred in the intermediate states
whereas the maximum allowable loss on the bad states

So the agent will still take leverage if her reference point is
high, but she will be more cautious in doing so { by
di�erentiating the loss states and controlling (indirectly) the
leverage level
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Epilogue: Human Flaws Must be Contained

The 2008 �nancial crisis is testament to human 
aws and
limitations (greed, fear, euphoria, panic, skulduggery ...and,
always-blame-others)
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Epilogue: Human Flaws Must be Contained

The 2008 �nancial crisis is testament to human 
aws and
limitations (greed, fear, euphoria, panic, skulduggery ...and,
always-blame-others)

Market could be spectacularly wrong

Nothing wrong with �nancial conventions and innovations
(mark-to-market, MBS, CDO, CDS, etc.); nothing wrong with
human 
aws;
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Epilogue: Human Flaws Must be Contained

The 2008 �nancial crisis is testament to human 
aws and
limitations (greed, fear, euphoria, panic, skulduggery ...and,
always-blame-others)

Market could be spectacularly wrong

Nothing wrong with �nancial conventions and innovations
(mark-to-market, MBS, CDO, CDS, etc.); nothing wrong with
human 
aws; what's wrong is human 
aws allowed to 
ourish
uncontrolled
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Epilogue: Human Flaws Must be Contained (Cont'd)

We are not here attempting to give any value judgement on
greed
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2010)
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We are not here attempting to give any value judgement on
greed

Greed, or Smith's \invisible hand", could be socially bene�cial
...

... \only when properly harnessed and channelled" (Blinder
2010)

Regulations and interventions necessary - although a subtle
balance important
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Epilogue: Human Flaws Must be Contained (Cont'd)

We are not here attempting to give any value judgement on
greed

Greed, or Smith's \invisible hand", could be socially bene�cial
...

... \only when properly harnessed and channelled" (Blinder
2010)

Regulations and interventions necessary - although a subtle
balance important

Behavioural �nance a promising area in helping with
re-building sound post-crisis �nancial infrastructure
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Some Final Words ...

Reference point (and CPT for that matter) is by no means the
only determinant of greed
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Some Final Words ...

Reference point (and CPT for that matter) is by no means the
only determinant of greed

\factors contributing to greed include excessive optimism;
overcon�dence in the sense of underestimating risk; high
aspiration levels (high A in SP/A theory) or high reference
point in prospect theory; strong hope/weak fear as emotions
(as expressed in SP/A theory through the weighting
function)" (Hersh Shefrin)

Xunyu Zhou/Oxford Quantifying and Analysing Greed



Prologue Behavioural Portfolio Choice under Prospect Theory Greed, Leverage and Potential Losses Epilogue

Some Final Words ...

Reference point (and CPT for that matter) is by no means the
only determinant of greed

\factors contributing to greed include excessive optimism;
overcon�dence in the sense of underestimating risk; high
aspiration levels (high A in SP/A theory) or high reference
point in prospect theory; strong hope/weak fear as emotions
(as expressed in SP/A theory through the weighting
function)" (Hersh Shefrin)

These factors (in particular the curvature of probability
distortion) warrant investigations in order to fully understand
and deal with greed
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