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Aaron Brown’s slides
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Additional slides
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Development of finance theory
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Examples of mathematical financial models 

• The Modigliani-Miller capital structure proposition

• The Capital Asset Pricing Model (CAPM)

• Arbitrage pricing theory

• The Black-Scholes option pricing formula

• Monte Carlo simulation techniques
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Examples of mathematical financial models

The Capital Asset Pricing Model (CAPM)

11Source: Eugene F. Fama and Kenneth R. French, the Capital Asset Pricing Model: Theory and Evidence, Journal of Economic Perspectives, 18(3), 2004.



Examples of mathematical financial models

Black Scholes option pricing formulaBlack-Scholes option pricing formula 
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The tails on the distribution curve are fatter
than you think

Normal distribution curve
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The tails on the distribution curve are fatter
than you think (cont.)

Fat tails distribution curve

90.8%
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The build-up of excessive leverage 
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Stock market crashes 
Dow Jones Industrial Average
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Unprecedented rise in market volatility during
the 2008 market crash 
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Note: VIX is the Chicago Board Options Exchange's volatility index. 
Source: DataStream.
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Global stock indexes

200
January 2006 = 100

Emerging  stock markets

80

100

120

140

160

180

g g

Europe stock markets

18
Source: Datastream

40

60

80

Apr-06 Oct-06 Apr-07 Oct-07 Apr-08 Oct-08 Apr-09 Oct-09 Apr-10

S&P 500 Index

p



World stock market capitalization still 23% 
below its peak level (as of April 20, 2010)
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Narrowing risk spread for 
U.S. corporate high-yield bonds
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Note:  the high yield rate is the yield on the Merrill Lynch high-yield index. 
Source:  Bloomberg.
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Developments in house and stock prices in 
advanced economies
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House prices rose strongly prior to the crisis
House price appreciated 68-72% in Ireland, New Zealand and Spain 

80
% Change in real house prices (2001:Q4–2006:Q3)

-40

-20

0

20

40

60

22

-40

Source: World Economic Outlook, International Monetary Fund, October 2009.



Americans’ net worth is down by 12 trillion 
from its 2007 peak
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Fast growing asset-backed securities prior to 
the market’s collapse in 2008
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Note: CBOs = Collateralized bond obligations; CLOs = Collateralized loan obligations.
Source: Securities Industry and Financial Market Association, SIFMA.
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Fast growing mortgage-backed securities 
prior to the market’s collapse in 2008
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The collapse in the MBS markets is from 
the private-sector side

Ginnie Mae, Fannie Mae, Freddie Mac 
MBS
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Common credit default swap transaction
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When is a AAA not a AAA?
Multilayered mortgage products

Senior AAA 88%
Junior AAA 5%
Senior AAA 88%
Junior AAA 5%
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Sources: International Monetary Fund, Milken Institute. 

CDO-cubed… 
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Complexity is not innovation

The CDO Multiply CDOs

Source: Richard R. Lindsey (Callcott Group, LLC), Bloomberg Markets. 
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Rube Goldberg
Dodging bill collectors (1914)

Source: Rube Goldberg. 30



Credit default swaps
Notional amounts outstanding
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Hedge fund assets and market positions
1990-2008
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Source: Andrew Lo before U.S. House of Representatives Committee on Oversight and Government Reform, November 2008.
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Derivatives activity is dominated in few large banks
The top five banks hold 97% of all derivatives

The notional amount of derivative contracts held by top five U.S. 
commercial banks, fourth quarter 2009 (% total)
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33
Note:  Other banks include only U.S. commercial banks with derivatives activity. 
Source: OCC’s quarterly report on bank trading and derivative activities, Comptroller of the Currency, fourth quarter, 2009.
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Concentration of derivative contracts 
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Note:  Other banks include only U.S. commercial banks with derivatives activity. 
Source: OCC’s quarterly report on bank trading and derivative activities, Comptroller of the Currency, fourth quarter, 2009.
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Five largest banks control almost half of 
the U.S. national banking assets (as of December 31, 2009)

Consolidated 
assets (US$ 

% of total assets 
of the U.S. (

billions) banking system
JPMorgan Chase 1,627 13.7
Bank of America Corporation 1,465 12.4
Citigroup 1,161 9.8
Wells Fargo 608 5.1
Wachovia bank (Wells Fargo) 510 4.3

35Source: The Federal Reserve.

Total assets of the U.S. banking system 11,846 100

Top five banks 45.4
Top ten banks 54.1



Large banks become larger
Top U.S. banks ranked by total assets

End of 1989
Consolidated 
assets (US$ End of 2009

Consolidated 
assets (US$ End of 1989 ( $

billions) 
Citicorp 204
Chase Manhattan 96
Bank of America 93
JPMorgan 83
Security Pacific 78

billions) 

JPMorgan Chase 1,627
Bank of America 1,465 
Citigroup 1,161
Wells Fargo 608
Wachovia (Wells Fargo) 510

Total banking assets 3,128

Top five banks 
(% of total banking assets) 17.7%
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Big banks increasingly dominate the U.S. 
banking industry: Asset shares by bank size
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Consolidation in the U.S. banking industry
1934 to 2009
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Are the biggest banks in the world too big 
to fail? Trillion dollar banks, ranked by assets, 2009

Bank Country

Total 
Assets 
(US$

Market 
Cap (US$ Bank Country

Total 
Assets 
(US$

Market 
Cap (US$ y (US$ 

trillions)

p (
billions)

13 ING Netherlands 1.7 38
14 Lloyds Banking U.K. 1.7 64
15 Banco Santander Spain 1.6 111
16 Societe Generale France 1.5 47
17 Unicredit Italy 1.4 58
18 China Construction 

Bank
China 1.3 184

y (US$ 
trillions)

p (
billions)

1 BNP Paribas France 2.9 93
2 Royal Bank of 

Scotland
U.K. 2.7 38

3 HSBC Holdings U.K. 2.4 178
4 Mitsubishi UFJ Japan 2.3 73
5 Credit Agricole France 2.2 40
6 Barclays U.K. 2.2 66

Sources: Bloomberg, Milken Institute.
Note: Market capitalization is from March 19, 2010. 

19 Sumitomo Mitsui Japan 1.3 45
20 UBS Switzerland 1.3 60
21 Bank of China China 1.3 149
22 Wells Fargo U.S. 1.2 162
23 Commerzbank Germany 1.2 11
24 AXA France 1.0 51

y
7 Bank of America U.S. 2.2 180
8 Deutsche Bank Germany 2.2 48
9 JPMorgan Chase U.S. 2.0 179

10 Citigroup U.S. 1.9 123
11 Mizuho Financial Japan 1.7 32
12 ICBC China 1.7 241
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