Financial Derivatives

Futures, Options, and Swaps
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= A derivative is a financial instrument whose
value depends on — Is derived from — the
value of some other financial instrument,

called the underlying asset

= Common examples of underlying assets are
wasstoeks, bonds, corn, pork, wWheat, rainfall,
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= [n derivatives transactions, one party’s loss is
always anoether party’s gain

= The main purpose of derivatives Is to transfer risk
from one person or firm to another, that Is, to

provide insurance
= |f a farmer before planting can guarantee a certain
grice he will'receive, he is more likely torplante

shDerivativesHmprove overall'performance. of the
economy
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Forwards and' futures
. Options
. Swaps




= A forward, or a forward contract, is:

An agreement between a buyer and a seller
to exchange a commodity or a financial

Instrument for a prespecified amount efi cash
on a prearranged future date

srExamplerinterest rate forwards, (in text)

= EovanastareTnigniy customized, and are
much less common than the futures
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= A future is a forward contract that has been
standardized and sold through an erganized
exchange

= Structure of a futures contract:

— Seller (has short position) Is obligated to deliver
the.commoedity. or a financial instrument to the
puyer (hasienoyposition)CREFSPECIHIC date

WNENThis date is called settlement; or delivery, date




= Part of the reasoniforwards are not as common: is
that It IS hard to provide assurances that the
parties will honor the contract

= |n futures trading, this is done through the clearing

corporation

= How? Through margin aceoeunts.

=R Viangin accounts guarantee thatwhen the'contracts
L comesiduentheTparties'willfioe able to pay
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= Clearing corporation reguires initial deposits
A& margin account

‘'racks daily gains and losses and posts

nese to margin accounts
'his Is called marking to market
S EPARNAl0g. a poker game -

S AGtherendiof each hand, wagers transfer from
losers to the winner




UPPOSE there s a futlres Contrachior e pUcase of
1000 eunces of silver fox $7 per ounce

Seller (short-poesition): guarantees delivery of 1000 eunces
for $7000 on the delivery date

Buyer (long position): is obligated to pay $7000 on the
delivery date for 1000 ounces of silver

Suppose price rises to $8 per ounce: the seller needs to
pay $1000 to the buyer so the buyer still only pays $7000

T he sellers margin account is debited $1000 and the
B Buyer's account is credited $1000 —

=l price. fallsiersey e reverse happe-r'l-s: the buyer needs to
wpaythe seller $1000 to ensure that the seller receives

$7000




=" Often, agents-hedgeragainst adverse events in the
market-using futures
— E.g., a manager wishes to insure the firm against the

rise in interest rates and the resulting decline in the
value of bonds the firm holds

— Can sell a futures contract and lock in a price

= Producers and users of commodities use futures
extensively to hedge their risks

e Earmers, oll drillers (producers) sell futuresicontractsifiern.

e

thelr commpoiesand insunethemselves against price
- declines

— Food processing companies, oll refineries (users) buy
futures contracts to insure themselves against price
Increases
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= Speculators try toruse futures to make a
profit by betting on price movements:

— Sellers of futures bet on price decreases

— Buyers of futures bet on price increases
= Futures are popular because they are cheap
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ENATVestor only needs aelatively,small
L emount=hENmargin=to'purchase a
contract that i1s worth a great deal




Farmole of leverage

REANtLes contract for deliver o $100,000 face
valtierworth of-10-year, 6% coupon US Treasury

Bend reguires a margin of $2700 through Chicago
Board of Trade

= Suppose that the price of this contract fell 10/32
per $100 face value worth of bonds

= The value of contract changes by
(10/32)*(1000)=312.5

Ladliyoeuwere.the seller, with an initial investment of
. $2700 you gained $312 5 ( a return of 11.6%)

::If yeurewredthe bonds and sold the future, you
would earn a return of only 0.313%

= A speculator can obtain large amounts of leverage
at lew cost




AllclCheinEw=t LITLIes

= On the dellvery date, the | prlce orthe fuiture
contract mustequal the_prlce of the asset t h
selleris obligated to deliver

= |f this were not true, it would be possible to earn
Instantaneous risk-free profit

— |f bond price were below the futures price, buy a bond,
sell the contract, deliver the bond, and earnn the profit
= Practice of simultaneously buying and selling
financial instruments to benefit from temporary
o price difference.is called arbitiaee

JEX|stence*oT arbitrageursiensures that at delivery

“date, the futures price equals the market price of
the bond

= Why? Supply and demand logic




—LITLres Prices

SEBUEWhat haen Pefore the delivery aaie?
Principle ofi arbitrage: still applies

Suppose market price of a bond Is lower than the
futures contract price

Arbitrageur borrows funds to buy a bond and sells

the futures contract, gets the differencerin: prices
as Instant profit

= Keeps the bond until the delivery date, pays loan
— interest with interest earned frem the.bond

, = JNIS IS costiesSHlteamnStantprofit
sSViarket eliminates such opportunities

= Futures price must be Iin lockstep with the market
price. of a bond
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Spot (market) price of 6% coupon 10-year bond is $100
Currentinterest rate on 3 month loan Is 6% annual rate

Futures price for delivery of 6% 10-yr bond 3 moenths from
now is $101

What does an arbitrageur do?
— Borrow $100
= Sell'a futures contract for $101
— Use interest paymenisifiom,the bond teypay ihelean interest
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-#Summary: Table 9.2 (Cecchetti)
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= [Like futures, options'are agreements between 2
parties

= Seller is called an option writer
— Incurs obligations

= Buyer Is called an option holder
— Obtains rights

GR—
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s 2Ly pes, of options
S CElIR ol
— Put option
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="Call option — a right to/buy an asset at a
predetermined price (strike price ) on or before a
Specific date

= |f asset price Is higher than the strike price
— Option Is in the money

= |f asset price Is exactly at the strike price
— Option Is at the money

wsalirasset priceris below the strike price

o

— Option IS eUEGIitenmoney. -

sN@hviously would not exercise an eption that is out
of the money
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= Pyt option — a right to sell an asset at a
predetermined price on or before a specific
date

= |f asset price Is lower than the strike price

— Option Is in the money
= If asset price Is exactly at the strike price

"~ Optionjis.anthe.money.
ifasset price is higher than the: strike price

— Option Is out of the money




Afflericalr] arnd =uropeelr] Ogtors

e ——

= American options

— Can be exercised at any date up to the expiration date
= European options

— Can be exercised only at the expiration date

= Most options sold in the US are American options

= However, very few are exercised before the
L expiration date
= stead) theyiare typically sold




Use Figure 1 onrp. 323
X=axis measures bond prices at expiration

First look at the profit from buying a futures contract: you
are obligated to pay $115,000 at the delivery date (say,
June 139 for $100,000 face value of bonds

If on June 1%, the market price of a bondiis $100, you have
lost (115-100)*1000=15,000

= _Jfien June 15 the market price is $115 dollars, you break
.~ even — —
=l on June (esthe market price is $120 dollars, you gained?

= |Implies a linear profit curve for the buyer of a futures
contract




NoOW' considera case Where you bought a cali _
eptien-te-purchase $100,000 face value bonds on
June 15'for $115,000 for a premium of $2,000

Come June 15, market price is $100 — do not
exercise the option, lose $2,000

Market price is $116 — exercise the:oeption, gain:
(116-115)(1000)-2000=-1000

Atwwhat-market price break even?

= Solution tei(x=14.5)(4.000)-2000=0F
I -
= Market price of $120 — gain 5000-2000=3000
= Get the kinked (nonlinear) profit curve
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= Options transfer 151 ¢ and are used'for
— Hedging
— Speculating

= A hedger Is buying insurance

— Buying a call option ensures that the cost to you
of buying an asset in the future will' not rise

_sBuying a put option ensures that you will be
i able te)sellyeur.asset in thesutire ata
B plrespecliied price
— Writing a call option can ensure that a producer
will recelve a certain payment for its product




Sirg options: speclleor
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= Options are widely used for speculation

= Purchasing a call option allows a speculator
to bet that the price of the underlying asset
will rise

= Purchasing a put option allews a speculator
Ltiorbet that'the price of the underlylng asset
willfall ..
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= [able 9.3 from Cecchetti

——




Pncmg Qp'tlons

i

= Option Price=Intrinsic Value+Option
Premium

= |ntrinsic Value: value of an option If It IS

exercised immediately

= Option Premium: fee paid for the potential
bBenefit from buying the option

= Actualloption pricinglis pretty complex
= Use Intuitive discussion here
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= At-the-money Eurepean call option on the
stock that expires in 1 month

= At-the-money means current market

price=exercise price (say, $100)
= |ntrinsic value=0

= INEXT month, stock will eithierrise: ordall oy
D SlOawithreqgualpronaniity(0.5)
= |[gnore discounting




= \What is the expected payoff?

= |f price falls to $90, do not exercise the option,
gain nothing

If price rises to $110, exercise the option, gain $10

Expected payoff=0*0.5+10%*0.5=5
I his,is the option premium

 —

R hat woulditiieleption premiumMee 1 stock price™
couldrise or fall by $50 with equaliprebability?

= As volatility of the stock price rises, option
premium rises
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= As any option gives the buyer a choice, its value
cannot bemnegative

= At expiration, value of the option=intrinsic value

= |f not, arbitrage opportunities exist that lead to
riskless profit

= Prior to expiration:

L Theilonger the time to expiration, the greater the chance
e that the: prceawill.change. to makerepiionvaltalnie —

S helongerrthetime to expiration, the higher the option
premium




Belei i ir]e stoc irlell falls of flses 0y D0 every rrorlin Wit 7z
oronz0ility
NV harhappens WHERt OLONIEXDITES I
= 8 .possibilities:
Up,up,up (+30)
Up,up,down+(+10)
Up,down,up (+10)
Up,down,down (-10)
Down,up,up (+10)
Down,up,down (-10)
Down,down,up (-10)
Down,down,down (-30)
= Thus, stock:
—Rises by 30,with probability 1/8
. Rises by 10 with probability 3/8
— Ealls by 10 witigprelsaieilins/6
S EalS By 30NWith probability 1/8
= Option payoff is asymmetric, we only care about the upside:
— Expected value of 3-month call is: (1/8)*30+(3/8)*10=7.50=0ption premium




Optior pricing: vole
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= [Likelihood that the option WiII payoff
depends on volatility of the underlying asset
price

= One measure Is standard deviation

= |ncreased volatility has no cost to the option

sehielder (1Fbad things happen; chose . not.io
_exermse thereplion); enlysenefits!

- Summary In Table 9.4
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