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Foundations of Modern Economics

Origins of Modern Economics
= Physics (Samuelson, 1947)
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Foundations of Modern Economics

Origins of Modern Economics

= Physics (Samuelson, 1947)
= Samuelson (1998):

Perhaps most relevant of all for the genesis of Foundations, Edwin Bidwell
Wilson (1875—-1964) was at Harvard. Wilson was the great Willard Gibbs's last
(and, essentially only) protege at Yale. He was a mathematician, a3
mathematical physicist, a mathematical statistician, a mathematical
economist, a polymath who had done first-class work in many fields of the
natural and social sciences. | was perhaps his only disciple... | was vaccinated
early to understand that economics and physics could share the same formal
mathematical theorems (Euler's theorem on homogeneous functions,
Weierstrass's theorems on constrained maxima, Jacobi determinant
identities underlying Le Chatelier reactions, etc.), while still not resting on
the same empirical foundations and certainties.
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Foundations of Modern Economics

Physics Approach In Economics Led To:
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Physics Approach In Economics Led To:

= Utility theory, revealed preference (Samuelson)
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Foundations of Modern Economics

Physics Approach In Economics Led To:

= Utility theory, revealed preference (Samuelson)

= General equilibrium theory (Arrow, Debreu)
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Foundations of Modern Economics

Physics Approach In Economics Led To:

= Utility theory, revealed preference (Samuelson)

= General equilibrium theory (Arrow, Debreu)

= Game theory (Harsanyi, Nash, Selten)

= Rational expectations (Lucas, Muth, Sargent)

= Option-pricing theory (Black, Merton, Scholes)
= Efficient markets (Fama, Samuelson)
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Foundations of Modern Economics

Physics Approach In Economics Led To:

= Utility theory, revealed preference (Samuelson)

= General equilibrium theory (Arrow, Debreu)

= Game theory (Harsanyi, Nash, Selten)

= Rational expectations (Lucas, Muth, Sargent)

= Option-pricing theory (Black, Merton, Scholes)
= Efficient markets (Fama, Samuelson)

“Prices fully reflect all available information”
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Efficient Markets

Journal of
CORPORATE
FINANCE

www.eisevier.comylocate econbase

Journal of Corporate Finance 9 (2003) 453479

The complexity of price discovery in an efficient
market: the stock market reaction to the
Challenger crash

Michael T. Malonc}f“‘*. J. Harold Mulherin®™’

*Department of Ecomomics, Clemson Umiversity, Clemson, SC 29634, US4
h.{}epurmtm: of Economics. Claremont MeKenna College. Claremont, C4 91711, US4

Receiwved 15 Movember 2001 recetved in revised form 8 February 202 accepted 12 Julv 2002
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Efficient Markets

January 28, 1986, 11:39am

= 11:47am: “Space Shuttle
Explodes”

= 12:17pm: “Lockheed Has
No Immediate
Comment”’

= 12:52pm: “Rockwell Intl
Has No Comment”
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Efficient Markets

Reagan Establishes Presidential Commission To Investigate

#=% PRESIDENTIAL

I
(Challenger Acciwlerst

HICHARD FEYNMAN
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Efficient Markets

Rogers Commission Report Published June 9, 1986
= Concluded that Morton Thiokol was at fault

Page 18/69

Slide 7



Efficient Markets

The Stock Market Reflected This Information Within Minutes

Tabie 2

Intraday stock market behavior around the Challenger crash

Time Morton Thiokol Lockhesd Martin Manetta Rockwell
Inemanonai

Pamel 4. Stock price movements

11:30 am. USS37 25 US34725 USS3558 US834.75
Noon Halt LUSS44.50 USS34.25 USS32 75
12:36 p.m. LUS535.00 LUS535.00 USS32 50 US834.13
1:00 pm. US$34.38 USS45.00 LSS33.00 USS33.25

Panel B. Stock returns

11:30-Noon Halt 5.82% 3.18% 5.76"%
Noon— [2:36 - f.04%, 1.12%% 5.11% 4.20%
12:36—1-00 — 1.79%% 0. (s 1.54% —256%
This table reporns the price movements and stock remms of the four major space-shustle firms in the penod

immediately surrounding the 11:39 am. crash of the space shuttle Challenger on Jammary 28, |986. There s no
reported price for Morton Thiokol at noon because of an NYSE rading halt m that stock from 11532 am w [ 2244
p.m. The tirst post-crash trade in Morton Thiokol occurred ar 1 2:36 p.m. on NASDACQ). Data are 2ken from the
price sheets of Francis Emory Fitch.

Pirsa: 09050018

SN 2009

Page 19/69

Slide 8



Efficient Markets
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Behavioral Critique of Efficient Markets

= Rationality is not supported by the data
= Cognitive and behavioral biases

— Loss aversion, anchoring, framing

— Overconfidence

— QOverreaction

— Herding

— Mental accounting
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Behavioral Critique of Efficient Markets

Even Samuelson (1947) Had Reservations:

...[O]nly the smallest fraction of economic writings, theoretical and applied,
has been concerned with the derivation of operationally meaningful theorems.
In part at least this has been the result of the bad methodological
preconceptions that economic laws deduced from a priori assumptions
possessed rigor and validity independently of any empirical human behavior.
But only a very few economists have gone so far as this. The majority would
have been glad to enunciate meaningful theorems if any had occurred to
them. In fact, the literature abounds with false generalization.

We do not have to dig deep to find examples. Literally hundreds of learned
papers have been written on the subject of utility. Take a little bad
psychology, add a dash of bad philosophy and ethics, and liberal quantities of
bad logic, and any economist can prove that the demand curve for a
commeodity is negatively inclined.
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Behavioral Critique of Efficient Markets

WWW.VISCOg.com
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The Triune Model of the Brain
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The Triune Model of the Brain

Reptilian Brain
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The Triune Model of the Brain

Mammalian Brain

Reptilian Brain
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The Triune Model of the Brain

Hominid Brain

Mammalian Brain

Reptilian Brain
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The Triune Model of the Brain
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The Triune Model of the Brain

Mammalian Brain

Reptilian Brain
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The Triune Model of the Brain

Hominid Brain

Mammalian Brain

Reptilian Brain
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The Triune Model of the Brain

Examples of Applications
® Forced smile vs. Natural smile

= Social rejection vs. Physical pain

Emotional Stimulus Can Hinder Hominid Brain
" “The Gift of Fear”, G. de Becker

= Too flustered to speak
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The Triune Model of the Brain

Say the colors of the following word:
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The Triune Model of the Brain

Say the colors of the following word:

RED GREEN BLUE

BLUE BROWN RED GREEN PURPLE

PINK BLACK BLUE GREEN
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The Triune Model of the Brain

Say the colors of the following word:

RED GREEN BLUE YELLOW ORANGE

BROWN RED GREEN PURPLE

-
- -
A
W
|
(

BLACK  BLUE YELLOW GREEN
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The Triune Model of the Brain

Preferences Are Produced By The Three Brains

Logical Reasoning Produced By Hominid Brain
Emotional Stimulus Can Override Hominid Brain
Lack of Emotion Can Also Lead To Irrationality
Preferences May Not Be Stable Over Time

Preferences May Not Be Stable Over Situations
Agents Do Not Have Rational Expectations

Neuroscientific Foundations of Behavior

00000000

00000
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The Adaptive Markets Hypothesis

Individuals act in their own self-interest
Individuals make mistakes (satisfice)
. Individuals learn and adapt (heuristics)

Competition drives adaptation and innovation

nop W e

. Evolution determines market dynamics
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Adaptive Markets At Work

Rolling 5-Year Autocorrelation and Level of S&P Composite Index
January 1871 to March 2009 (Data Source: R. Shiller)
% — — — - - 10000

A

]
=
L -]
-
=
Q o
® o
e - 100 o
S S
‘.3. 0% E
H H H S
o
*
10%
10

i

18? 1886.01 1896.01 19!5.51 1916.01 1926.01 1936.01 1946.01 1966.01 1976.01 1986.01 1996.01 20
= 5-Year Rolling-Window Autocorrelation — S&P Composite index Level |

Pirsa: 09050018 Page 39/69

SM2009 Slide 12



Adaptive Markets At Work

Rolling 5-Year Autocorrelation and Level of S&P Composite Index
January 1871 to March 2009 (Data Source: R. Shiiler)
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Adaptive Markets At Work

Rolling 5-Year Autocorrelation and Level of S&P Composite Index
January 1871 to March 2009 (Data Source: R. Shiller)
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Adaptive Markets At Work

Rolling 5-Year Autocorrelation and Level of S&P Composite Index

January 1871 to March 2009 (Data Source: R.Shierj
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Adaptive Markets At Work

Rolling 5-Year Autocorrelation and Level of S&P Composite Index

January 1871 to March 2009 (Data Source: R. Shiller)
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Adaptive Markets At Work

Rolling 5-Year Autocorrelation and Level of S&P Composite Index
January 1871 to March 2009 (Data Source: R. Shiller)
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Adaptive Markets At Work

Rolling 5-Year Autocorrelation and Level of S&P Composite Index
January 1871 to March 2009 (Data Source: R. Shiller)
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Adaptive Markets At Work

Rolling 5-Year Autocorrelation and Level of S&P Composite Index
January 1871 to March 2009 (Data Source: R. Shiller)
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Adaptive Markets At Work

Rolling 5-Year Autocorrelation and Level of S&P Composite Index
January 1871 to March 2009 (Data Source: R. Shiller)
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Where Do Heuristics Come From?
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Where Do Heuristics Come From?
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Where Do Heuristics Come From?

Consider Getting Dressed:
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Where Do Heuristics Come From?

Consider Getting Dressed:

= 5 Jackets, 10 Pants, 20 Ties, 10 Shirts, 10 Pairs of
Socks, 4 Pairs of Shoes, 5 Belts
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Where Do Heuristics Come From?

Consider Getting Dressed:

= 5 Jackets, 10 Pants, 20 Ties, 10 Shirts, 10 Pairs of
Socks, 4 Pairs of Shoes, 5 Belts

= 2 000,000 Possible Outfits!
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Where Do Heuristics Come From?

Consider Getting Dressed:

= 5 Jackets, 10 Pants, 20 Ties, 10 Shirts, 10 Pairs of
Socks, 4 Pairs of Shoes, 5 Belts

= 2 000,000 Possible Outfits!
® Takes 1 Second To Evaluate Each QOutfit

Pirsa: 09050018 Page 53/69

5/1/2009 s T Slide 20



Where Do Heuristics Come From?

Consider Getting Dressed:

= 5 Jackets, 10 Pants, 20 Ties, 10 Shirts, 10 Pairs of
Socks, 4 Pairs of Shoes, 5 Belts

= 2 000,000 Possible Outfits!

® Takes 1 Second To Evaluate Each Outfit
= How Long To Get Dressed?
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Where Do Heuristics Come From?

Consider Getting Dressed:

= 5 Jackets, 10 Pants, 20 Ties, 10 Shirts, 10 Pairs of
Socks, 4 Pairs of Shoes, 5 Belts

= 2 000,000 Possible Outfits!
= Takes 1 Second To Evaluate Each Outfit
= How Long To Get Dressed?

= 23.1 Days!
How Do We Get Dressed So Quickly?
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The Financial Crisis

What Happened?

Late 19S0Q’s: low interest rates, “ownership society”, housing boom
Lots of mortgages issued due to ARMSs, securitization, Fannie, Freddie
Lots of investors halding MBS (thanks to AAA ratings and CDS)

Many of these securities were leveraged (AAA ratings and CDS)

2004: interest rates rise; 2006: housing market declines, defaults begin
Lasses are magnified by securitization, leverage, illiquidity

Securities are downgraded, collateral deteriorates, firesales

Investaors, dealers, insurers, originators, GSEs lose money

Lass of confidence triggers further losses, downgrades, more firesales
Leads to “death spirals”, reduction in credit, general flight to quality

Regulators intervene to forestall even more serious repercussions
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The Financial Crisis

What Happened?

Late 1950Q’s: low interest rates, “ownership society”, housing boom
Lots of mortgages issued due to ARMSs, securitization, Fannie, Freddie
Lots of investors holding MBS (thanks to AAA ratings and CDS)

Many of these securities were leveraged (AAA ratings and CDS)

2004: interest rates rise; 2006: housing market declines, defaults begin
Lasses are magnified by securitization, leverage, illiquidity

Securities are downgraded, collateral deteriorates, firesales

Investors, dealers, insurers, originators, GSEs lose money

Lass of confidence triggers further losses, downgrades, more firesales
Leads to “death spirals”, reduction in credit, general flight to quality

Regulators intervene to forestall even more serious repercussions

How Could This Have Happened To Us???
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The Financial Crisis

“Hall of Shame”?

= HOomeowners

= Commercial banks

= [nvestment banks and other issuers of MBSs, CDOs, and CDSs
= Mortgage lenders, brokers, servicers, trustees

= Credit rating agencies (S&P, Moody, Fitch)

= |[nsurance companies (multiline, monoline)

= |[nvestors (hedge funds, pension funds, mutual funds, others)
= Regulators (SEC, OCC, CFTC, Fed, etc.)

= Government sponsored enterprises

= Politicians
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The Financial Crisis

“Hall of Shame”?

= HOomeowners

= Commercial banks

= [nvestment banks and other issuers of MBSs, CDOs, and CDSs
= Mortgage lenders, brokers, servicers, trustees

= Credit rating agencies (S&P, Moody, Fitch)

= |[nsurance companies (multiline, monoline)

= |Investors (hedge funds, pension funds, mutual funds, others)
= Regulators (SEC, OCC, CFTC, Fed, etc.)

= Government sponsored enterprises

= Politicians

Is Human Behavior The Culprit?
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Complexity, Tight Coupling, and Human Behavior
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Complexity, Tight Coupling, and Human Behavior

What Causes Crises In Other Technology-Based Industries?
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Complexity, Tight Coupling, and Human Behavior

Perrow’s (1984) Modified Theory of “Normal Accidents”
= Three conditions:

1. Complex systems (nonlinearities)

2. Tight coupling

3. Third condition (Lo, 2004): Absence of negative feedback over
a period of time

Perrow Does Not Explain Why Such Accidents Are “Normal”

— Human Behavior Is The Reason

= |nvestors

= Managers
= |egislators
= Regulators
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Has This Happened Before?

Yes, Many Times (see Reinhart and Rogoff, 2008):
= 18 times since 1974

= 5 big bank-related crises:
— 1977: Spain
— 1987: Norway
— 1991: Finland
— 1991: Sweden
— 1992: Japan

= Common themes:
— Rising housing and stock markets
— Capital inflows
— Large public debt
— Financial liberalization
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Could The Crisis Have Been Avoided?

What If We Knew This Was Going To Happen In 2005?

MIC VIEW

LEE o oWw

Is a Hedge Fund Shakeout Coming Soon? This Insider Thinks So
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Could The Crisis Have Been Avoided?

What If We Knew This Was Going To Happen In 2005?
= Through what mechanism can this information be acted on?

— As CEO, reduce business exposure = |lose market share

— As CRO, hedge exposure = lose money until 2007

— As portfolio manager, turn away assets = lose key personnel
= Success and prosperity are potent anesthetics (“feeling no pain”)
= But pain is necessary to guard against dangers

= Prolonged bull market dulls the sense of danger and risk aversion
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Could The Crisis Have Been Avoided?

What If We Knew This Was Going To Happen In 2005?

ECOMNOMIC VIEW
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Crisis Preparation vs. Crisis Prevention

= Break up banks and broker/dealers that are “too big to fail”

= Create exchanges for CDSs and other large OTC contracts

= Create financial NTSB for analyzing all blow-ups

= Require confidential disclosure regarding “network” exposures

= |mplement counter-cyclical leverage constraints for bank-like entities

= Enforce “suitability” requirements for mortgage-broker advice

= Require certification for mgmt. and boards of complex financial institutions
= |mpose more mark-to-market accounting and risk controls

= |mpose capital adequacy requirements for all bank-like entities

= Create new discipline of “risk accounting”

= |mpose small derivatives tax to fund financial engineering programs

= Revise laws to allow “pre-packaged” bankruptcies for finance companies
= Change corporate governance structure (compensation, CRO role, etc.)

= Teach economics, finance, and risk management in high school
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Thank You!
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