Financial Markets 1
A Derivative-centric View



Derivatives Tales



IBM-World Bank Swap: The swap that
started it all

Swap is a financial transaction that involves
swapping two assets/cashflows/etc.

Swapping had been in existence before 1980s

But it really took off after the IBM-World Bank swap
of 1981

These days, the swap market is a major financial
market; swapping bid/ask spread is so thin that
Intermediaries arranging swap make profit through
volume (commoditized)



The Swap: Worl d Ba
-

World Bank had policy of raising funds in DEM, CHF
and JPY

Prolific borrower => cost of debt rising because its
debt paper was flooding the market

i Too much of World Bank Bond => demand falls => need more
enticement to get investors interested



The Swap: | BMOs s
-

IBM had embarked on a world-wide funding programme some
years earlier because rates were high in the US

Raised Deutschemarks and Swiss Francs => had DEM and CHF
debt obligations

After funds in DEM and CHF are raised, need to be converted
into USD => FX risk exposure

Over years, USD strengthened => gain for IBM (as IBM needs to
convert USD back into DEM and CHF to repay debt) ; IBM
wanted to

i Lockin gain
i Remove future exposure



The overall situation
N

World Bank
i needed DEM, CHF
i Had relative ease of access to USD

IBM
i Had DEM, CHF debt obligations (coupons and principals)

Solution (arranged by Salomon Brothers)

i World bank borrows in USD and swaps USD for DEM/CHF with IBM (IBM
probably had to change their USD profits at spot into DEM/CHF)

i World bank receives periodic USD payments from IBM which they pass on to
investors

i IBM receives periodic DEM/CHF payments which they pass on to investors

Effectively, IBM was then paying USD coupons and World Bank was
then paying DEM/CHF coupons



The Swap: World Bank-IBM Swap

Salomon Brothers made the following arrangement

World Bank could still raise USD at relatively cheap
rates, so it would issue 2 Eurodollar bonds

i One matched to I BM6s DEM I i abi
i One matched to | BMO0s CHJFuwlidef DI
paying in DEM and CHF
USD coupons :
IBM effectively paying
In USD DEM/CHF coupons World
USD principals Bank
—
DEM/CHF principals
IBM Ilabllltle World bank liabilities
DEM/CHF from earlier DEM/CHF USD From tthese 2 bond sSD

coupons principals coupons principals



Black Monday

S
. Monday, Oct 19, 1987

. Stock markets around the world fell
dramatically
i US: 22.68%
i UK: 26.8%
i HK: 45.8%

. Who spooked the markets?



Whoos the culprit?
-

. Program trading / Portfolio insurance

. Dispute in monetary policy among G7
countries

_ Great Storm of 1987 that hit UK



Black Monday: Options
-

. Two types: put and call

Put option: right to sell underlying stock at
strike price on maturity date

Payoff

Sell at 100 buy at 50, profit = 50

50 100 Stock price at maturity



Black Monday: Risk of Option Writer
c ]

If stock price stays above strike from initiation to
maturity, then option writer will be unaffected

If stock price falls below strike, option writer sells
stock in the anticipation that he will buy it back at a
lower price T profit made goes into option payoff

More specifically, the option writer hedges the option
risk by trading the underlying stock according to the
Black-Scholes recipe



Blmrack Monday: From ¢t I
perspectiveeéeé
o000 |

Why would an investor buy a put option?

Payoff

Sell at 100 buy at 50, profit = 50

50 100 Stock price at maturity



Black Monday: The downward-spiral
c ]

Many investors bought put
options for protection
against price falls

All the option writers do the
same thing: in accordance
with the Black-Schole delta-
hedging algorithm i
programmed trading

An initial downward trend
magnifies into a unstoppable
downward spiral

i Black-Schol es says
when stock price falls

i Selling causes stock price
to fall even further

Source: http://www.speedysigns.com/images/decals/400c/SDEPSL2/MASCOTS2/SAA0394.gif



In"context:
S&P 50071 history since 1970
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In context:

Top 1-day changes

In S&P 500

H

1 |% Chg

2 -20.47%
2 11.58%
4 10.79%
5 9.10%
6 -9.03%
7 -8.93%
8 -8.81%
2 -8.28%
10 -7.62%
11 6.92%
12 -6.87%
13 -6.80%
14 -6.77%
15 -6.71%
16 6.47%
17 6.32%
18 -6.12%
19 -6.12%
20 -6.10%
21 -5.83%
22 -5.74%
23 5.73%
24 5.41%
25 5.33%
26 5.27%
27 -5.27%
28 -5.19%
29 -5.16%
30 5.12%
31 5.09%
27 -5.03%

1

Date
19/10/1987
13/10/2008
28/10/2008
21/10/1987
15/10/2008
1/12/2008
29/9/2008
26/10/1987
9/10/2008
13/11/2008
27/10/1997
31/8/1998
8/1/1988
20/11/2008
24/11/2008
21/11/2008
13/10/1989
19/11/2008
22(10/2008
14/4/2000
7/10/2008
2472002
29/7/2002
20/10/1987
30/9/2008
5/11/2008
12/11/2008
16/10/1987
28/10/1997
8/9/1998
6/11/2008

J

K

S&P 500 Volume

Event

224.84 65.04E+08 Black Monday D+0

1003.35
940.51
258.38
907.84
816.21

1106.42
227.67
909.92
911.29
876.99
957.28

243.4
752.44
851.81
800.03
333.65
806.58
896.78

1356.56
996.23
843.43
898.96
236.83

1164.74
952.77

852.3

282.7
921.85

1023.46
904.88

7.26E+09

7.1E+09

4.5E+08
6.54E+09
6.05E+09
7.31E+09
3.09e+08
6.82E+09
7.85E+09
6.94E+08
9.18E+08
1.97E+08
9.09e+09
7.88E+09

9.5E+09
2.51E+08
6.55E+09
6.15E+03
1.28E+09
7.07E+09
2.78E+09
1.73E+09
6.08E+08
4.94E+09
5.43E+H09
5.76E+09
3.39E+08

1.2E+09
8.15E+08

6.1E+09

Governments pledge support for financial institutions over weekend
Black Monday D+2

MBER declares US in recession

US bailout plan failed to pass in Congress

Black Monday D+7

China announced $586bn domestic stimulus package

Effect of Asian Financial Crisis (14th,15th May: Thai Baht attacked; 2nd July: Thai Baht floated)
Effect of Russian Financial Crisis (17th August: Russia defaulted on sovereign debt)

Black Monday D-6

Effect of Dot Com Bust (24th March: S&P 500 peaked at 1527.46)
Week of Emergence of Icelandic Financial Crisis

Black Monday D+1

Black Monday D-3

M N

Key event Date

Black Monday 19/10/1987
Lehman Brothers goes bankrupt 15/9/2008
Emergency Economic Stabilization Act of 2008 - rejected by Congress 29/9/2008
Emergency Economic Stabilization Act of 2008 - passed by Senate 1/10/2008
Dot Com Bust (start of fall in NASDAQ) 10/3/2000
AIG liguidity crisis 16/9/2008
Icelandic financial crisis (Monday of the week) 6/10/2008

il



Barings
.

Barings Bank (1762-1995)

Ni ck Leeson came to Baringsb©o
settlement in Asia

Soon after was given jJob of
i Reported strong profit
i Poster boy for SI MEXOs annual

Clerical errors in settling accounts are usually closed ASAP
according to strict rules

Leeson was both trading and settling

i Mai ntained and traded an error

account) on Nikkei 225

i End 06093: 24m pounds | osses; Sept



Barings: Straddle

Early 1995, in last ditch effort to conceal his activities
and make back losses, Leeson sold a vast amount
of straddles

A straddle is a combination of a put option and a call
option Pa§oﬁ‘

Stock price at maturity

What does the investor hope will happen to the stock
price If he invests in a straddle?



Barings: Earthquake!
much T not quite volatile
Jan 17, 19951 Kobe earthquake, Richter 7.2
Japanese stock market severely rocked

Neesonds straddl es | ost 69

Barings 440m pounds capital was depleted by 860m
pounds

ING acquired Barings for 1 pound



Derivatives are bad?

. All the stories above are bad. They make it to
the press and remain in our memories due to
their infamy

. What evidence is there to show that

derivatives are good?

. e.the fact that Ttahdghg a |

derivatives market is huge

. (hGoodo as |
t hese t hi

= N



Just take a look at CBOE

CBOE History

1973
® CBOE is founded as first U.S. options exchange and trading begins on standardized, listed options.
® April 26, the first day of trading, sees 911 contracts traded on 16 underlying stocks.
1975
® Computerized price reporting was introduced.
® The Options Clearing Corporation was formed.
# The Black-Scholes model was adopted for pricing options.
1977
® Trading in put options begins.
| ® SEC places a moratorium on options expansion pending an in-depth review of the rapidly growing derivative securities market.
- 1980
® The CBOE and Midwest Stock Exchange consolidate their options businesses.
eeéeeeé
2005
® CBOE options contract volume was an all-time record of 468,249,301 contracts (up 30% over the previous year), and the notional value of this volume was more than $12 trillion.
2006
® CBOE options contract volume was an allHtime record of 674,735,348 contracts (up 44% over the previous year).
® The Callan Associates consulting firm published a study on the use of S&P 500 (SPX) options in a buy-write strategy.
® CBOE is named Exchange of the Year, North America for excellence and innovation by Structured Products magazine
® CBOE won the 2006 Exchange Performance Award—World's Best Derivatives Providers—provided by Global Finance magazine.
# QOptions on the CBOE Volatility Index won Most Innovative Index Derivative Award at the 2006 Super Bowl of Indexing Conference.
2007

® CBOE options contract volume was an all-time record of 944 471,924 contracts (up 40% over the previous year).

® The CBOE Volatility Index (VIX) rose 84 6%, its biggest % move in any calendar year.

® |ntheir first full year of trading, options on the CBOE Volatility Index {(VIX) became the CBOE's second-busiest cash-setiled index option contract with an average daily volume of 83,181
contracts.

® Ayg. daily volume for S&P 500 (SPX) options rose 52% to a record 629 819 contracts.

® The CBOE Stock Exchange (CBSX) launched trading on March 5, 2007,

® The Fund Evaluation Group (FEG) published a study entitled "Evaluation of BuyWrite and Volatility Indexes-Using the CBOE DJIA BuyWrite Index (BXD) and the CBOE DJIA Volatility Index
(VXD) for Asset Allocation and Diversification Purposes.”

* New Portfolio Margin rules for equity options and other positions become effective in April 2007.

® The CBOE S&P 500 PutWrite Index (PUT) was named Most Innovative Benchmark Index at the 2007 Super Bowl of Indexing Conference.
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Warren Buffett I the Sage of Omaha

The News in 2 minutes
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Buffett warns on investment 'time
bomb’

The rapidly growing trade in
derivatives poses a "mega-
catastrophic risk™ for the
economy and most shares
are still "too expensive”,
legendary investor Warren
Buffett has warned.

The world's second-richest
man made the comments in his
famous and plain-spoken
"annual letter to shareholders”,
excerpts of which have been
published by Fortune
magazine.

Derivatives are financial
weapons of mass destruction

Warren Buffett

The derivatives market has exploded in recent years, with
investment banks selling billions of dollars worth of these
investments to clients as a way to off-load or manage market
risk.

But Mr Buffett argues that such highly complex financial
instruments are time bombs and "financial weapons of mass
destruction" that could harm not only their buyers and sellers,
but the whole economic system.

Source: http://news.bbc.co.uk/2/hi/business/2817995.stm



Context context!

Source: 2007 Berkshire Hat hawayds Annual Letter

Source: BT Mar 03, 2008



