OPTIONS MARKETS PART 1
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Derivatives

Options, futures, forwards and swaps akerivative
securities.

With most derivatives, the cash payoffs are closely tied
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Ex: The payoff to a Microsoft call option depends on
the price of Microsoft stock.

The call option is the derivative; the stock is the
underlying.

Options

When | hold an option, | have the choice (not an
obligation) tobuy or sell theunderlying.
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the underlying is stock.

These options are traded on maaychanges and their
prices are widely reported.
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An Americancall option gives the holder the right
(but not the obligation)

to buythe underlying asset

at a prespecified pricedxercise pricer strike
price)
on or before some prspecifiedexpiration date

An Americarnput option gives the holder the right
(but not the obligation)

to sellthe underlying asset
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Focus on the stock (the underlying)

AAPL (APPLEINC)

7 04.85 +4.73

08NOVSSOO(QAAKS-E) 440 +150 435 445 761521140 08NOVSSOO(QAAWS-E] 450 310 440 445 2720 33026
08Nov10000(GAAKT-E) 225 +073 223 226 8807 30750 08Nov10000(QAAWT-E) 755 365 720 730 1743 17250
08DecB500(QAALO-E) 1440 +220 1450 1495 711 1222 08DecBSO00(QAAXQ-E) 480 -100 475 485 882 6123
08DecS000(QAALR-E] 1150 +225 1160 1170 1486 2557 08Dec80.00(QAAXR-E] 670 220 650 B0 916 10933
08Dec 9500(QAALS-E) 890 +185 880 690 1004 7100 08 Dec 9500 (QAA X$-E) 875265 870 880 688 9358
08Dec 10000 (QAALT-E] 630 +100 650 660 888 5758 08Dec10000(QAAXT-E) 1175 285 1140 1150 886 11617

Nov 13,2008 @ 1607 ET Bﬁ%—“‘“‘- AS/kgﬁa_z_ Size 211 Vol 62767955
AAPL (APPLEINC) 94.85 +4.73
How 13,2008 @ 1607ET Bid c4sa Askossz Sizean Volszreress
Last open Last vo  OPEN
cais can Met Bid Ask vo P pus e Met Bid Ask vol 0P
0BNOVBSOO(QAAKQ-E] 1115 +295 1130 1145 2060 5034 D8NOVESO0(QAAWG-E) 134 -145 136 140 10520 23329
08NovS000(QAAKR-E] 715 +195 745 76D 5734 14506 08NovS000(QAAWR-E) 255 -220 250 256 6560 22684

The neatterm calls

Calls Last et Bid Ask Vol
Sale

08 NovB85.00 (QAAKQ-E) 1113 +293 1130 1145 2069

08 Dec85.00 (QAALQ-E) 1440 +220 1480 1495 711
08Dec90.00 (QAALR-E) 1150 +225 1160 11.70 1486
08 Dec 85.00 (QAALS-E) 800 +185 880 890 1004

0000(QAALT-E) 630 +100 650 660 888
~

Open
Int

5934

08 Nov 90.00 (QAA KR-E) 715 +195 745 760 5734 14506
08 Nov 95.00 (QAA KS-E) 440 +1.50 435 445 7615 21140
08 Nov 100.00 (QAAKT-E 225 #0773 223 226 8897 39730

1222
2557
7100
3758

Abbreviation for]

expiration date Exercise prlc@,(]
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QAA LT (2008 Dec 100.00 Cal) 7.00 +1.70 A

Price Data Table
Nov 13, 2008 @ 16:38 ET (DELAYED 15 MINUTES)

Last Sale T.00 Tick Up
Time of Last Sale 11132008 15:58 Exchange CBOE
Net Change +1.70 Previous Close 5.30
Open 5.00 High 7.00
Bid 6.90 Low 3.95
Ask 7.00 Volume 821

Open Interest 5758 Expiration Date / 122042008

[ This is a Saturday ]

Exercise and maturity

This is arAmericanoption.

An Americanoption gives the holder the right to exercise
at any time up to and including the expiration.

A Europearoption gives the holder the right to exercise
only on the expiration date.

Americanand European options are traded in both
9dzNR LIS YR a! YSNAOLI ¢ @

By convention, all traded options on individual stocks in
the US are American options.
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The intrinsic value

S The price of the stock
X The exercise price of the option.

If we own the call and S>X we might
Exercise the option (pay X, receive the stock)
Sell the stock in the market (give up the stock, receive S)
Payoff = &X
Note: this is not the overall profit because it ignores whateve
it cost us to buy the call.
If we own the call anddX
28§ g2dzZ RYyQi SESNOA&SO
Payoff = 0
Definition: Intrinsic value of a call = m&xX, 0)

Intrinsic value

The termintrinsic valuds not actually introduced until
Chapter 21.
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In/at/out of the money

S=XA the call is at the money

For a given expiration date, the call with X closest to §
is theat the money call

S>XA the call isn the money

S>>XA the call isdeep in the money
S<XA the call isout of the money
S<<X the call isdeep out of the money

Premium, profit and size

Premium = current market price of call
Gt NBYAdzYé Aa y2i0 AYyUNRRd
Profit from buying a call and exercising
= intrinsic valueq cost of call (when acquired)
A note on thesizeof US exchangt&raded call options
All prices are quoted on a pshare basis.
Actual size of the option contract is 100 shares.

In general: the size of a derivative refers to the
guantity of the underlying.
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[ ]
Last 4 excefCise
calls Sale |n+ Va.Q,
08Nov 8500 (QAAKQ-E) 1115 =S-X=9 ‘;—-‘70 =5
08Nov90.00 (QAAKR-E) 715
08NoV95.00 (QAAKS-E) 440
~((-50
08 Nov 100.00 (QAAKT-E) 225
+5:00
08Dec85.00(QAALQ-E) 1440
—~ prem. '
08Dec90.00 (QAALR-E) - C: . go
08Dec9500(QAALS-E) 890
08Dec100.00 (QAALT-E) 630
M\P\r ot 95
The neaiterm puts
Puts Last net Bid Ask  vo  OPeM
Sale Int
—> | 08Nov85.00(QAAWQ-E) 134 -146 136 140 10529 23329
08Nov90.00 (QAAWR-E) 255 220 250 256 6580 22884
08Nov9500(QAAWS-E) 450 310 440 445 2729 33026
—>| 08Nov100.00 (QAAWT-E) 755 -365 720 730 1743 17250
08Dec8500(QAAXQ-E) 480 -190 475 485 882 6123
08Dec90.00(QAAXR-E) 670 220 650 660 916 10933
08Dec9500(QAAXS-E)] 875 -265 870 880 888 0358
08Dec100.00 (QAAXT-E) 1175 285 1140 1150 886 11617
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The intrinsic value of a put

S The price of the stock
X The exercise price of the option.

If we own the put and S<X we might
Buy the stock in the market (get the stock, pay S)
Exercise the option (receive X, deliver the stock)
Payoff = XS

Note: this is not the overall profit because it ignores whateve
it cost us to buy the put.

If we own theput and 8 X
28§ g2dzZ RYyQi SESNOA&SO
Payoff = 0

Definition: Intrinsic value = max(S, 0)

Notes

¢KS 2LIA2ya &a&K24Yy Keads | N
moneye 2LJUAZ2Yyad

AAPLhad many more puts and calls listed for trading.
Exercise price$25to $250per share.

Expiration dates out to Januag11.
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Writing (selling) a call

Who do we buy a call from?

Calls are generally not issued by underlying company

Acall is created when someone sells it
9EI YL § X

Example

Suppose

MSFTis currently trading aL.00 per share.

b2 ©®ecWMSFIn gadl options exist.
The options exchangannounces:

TradinghA YO8 @ec MSFM n gadls is now permitted.
Andy believes that MSFT will go.up

Hetells his broker to buy @88 Dec MSFTO0Ocall.
Beth thinks that MSFT will stay where it is or go down

Shetells her broker to sell 88 Dec MSFTO0Ocall.
¢tKS ONRB{SNAR aYSSié¢ 2y GKS
(e.g.) $2.

Andypays Beth $2 (per share).

S
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She has written a call.

Shehas received $2, but incurred the following obligation:

If Andy decides to exercise the call,
Bethmustsell him MSFT (&t00).

For a call (and all derivatives)
total long positions (buyers) = total short positions (sellers)
zero net supply

GhLISYy AyGaSNBaidée 1 Gz2alt f2

Coveed or not?

If Beth owns MSFT, her caltsvered
G. SGK KIFHra gNAGGSY | 02085
If Beth does not own MSFT, her calimeovered
LT GKS 2LJXiA2y A& SESNDAA
(at the thencurrent market price).
G GKS GAYS @2dz gNAGS | QO
underlying.
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What does Andy get out of tHis
If MSFT goes tt10, his net profit is
110¢ 100¢ 2 = 8 (per shane

What does Beth get out of tH?s

If MSFT stays dt00,the call expires worthless. She
keeps the $premium

At expiration, Beth can writanothercall option, etc

{2 FIENIAG FLIWSENBR GKFG !y
How can Andy be sure that Beth will be able to delive

the shares?

Exchange Traded Options

The Chicago Board Options Exchange (CBOE) started
trading in 1973.

Listed options are standardized by strike price,
expiration.

Trading occurs between brokers on the floor of the
CBOE.

Options Clearing Corporation assumes credit risk.

11/21/200¢

12



The Role of the Options Clearing Corporation

In the absence of a clearing corporation, the buyer of

GKS 2LIiA2y |aadzySa GKS &asStft

At time of trade:
Negotiate price

Call Buyer premium Call Seller

At exercise: X

stock

At the time of exercise, there is a chance that the call
seller might default.

26

With exchangedraded options, the clearing corporation

becomes an intermediary in the deal, immediately after
the price is agreed:

At time of trade:
Negotiate price

Call Buyer Call Seller

Option
Clearing
Corporation
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Current events

When thed 2 @ddiémplated what to do with Bear,
Lehman, AIG, there was great uncertainty about
consequences of a default on derivatives

Notably credit default swaps

Who were the counterparties? What was their net
exposure?

Should there be a clearing house for swaps?

The history of stock option trading.

Prior to 1973, stock options were custom contracts )
2FFTSNBER 0¢é ONR]SNR 0 alLJdzu
1973. Start of Chicago Board Options Exchange (CBOI

standardized options

provided trading facilities

assumed credit risk

With the start of the CBOE, the ovitre-counter putcall
business died.

.dzi Ay GUKS SIENIe@e mopnQas
trading of exchangdisted options dropped.
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