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OptionsHFL

0 Options are a contract between two parties in which one party (option buyer)
retains the right to certain prescribed economic benefits.

Q WIBLEXUT 2T K — a4y, HA e 7 —77 GHBEET ARG R HIUE 1
2 GE A A

O The other party in the contract (option writer or option seller) has the obligation to
meet the terms of the contract should the buyer choose to exercise the option.

Q HLTATRIY, G245 —T7 GRABCRATITEEETT ) H XFBAT &5

U The key words are right and obligation which is why the option buyer always
pays a premium and the option writer always receives a premium.

Q B N RIA X 5S, X IR IHBEE T B2 S AT BRI, AR 7 W BRI & 1 )7
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Calls and putsf sk A1 Bk B

O Typically the option contract relates to the option to buy or sell an underlying asset
at a specific price according to a known time table.

Q iE%, PINEATEMERR G E GBI ABHERE I [ ELLE 0% S8 A
S Hh £ L I 7

» The right to buy the underlying asset is a call option
= SENFRHIBE 7 BIACR) 9 A Tk B AL
» The right to sell the underlying asset is a put option
= SEHFRE B AR 9 R
» The asset whose price is the subject of the contract is known as the underlying asset
or the underlier
CE o Cil Y ANEE /N A ey 3% 1WA A i< 0 A A e
O The price specified in the contract is known as the strike price and the date on/by which the buyer must
make her intentions known is referred to as the expiration date

Q SLMERIMASEARA TR, WIBETT AR E 2 S ATBU B (BB Z R Ao RIE .
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Options

HARL

U There are limitless ways in which options can be structured:

Q WIBE LB AR 2 i

Options with one, several or continuous expirations

HA = 2 B0ES R HIHE AR

Options where the underlying asset changes its quantity or type of asset
P ) 55 7 25 B B R AR AT DL R A2 AR AL I AN

Options where the strike can change or even be set after the fact

TR RS AT LA AL, EE 2 AT DURR S S B 15 0 6 E HO AL

And many other variations on these themes

CAL T UL LS S 1) 25 e H A GIAL

Q Exchange traded options are typically structured around a known and fixed underlying asset, a fixed and
known strike and a known expiration.

Uo0o

A2 5y P i WIAGE Bt Dy e bR B B, [ E AT A R LA [ e S H
They are typically either European (exercise at expiration) or American (exercise anytime until expiration)
A8 oy it b IRGEH 7> 9K (GBI H 2 HATED 83zl (BT H Z BT AT 18] # AT 4780
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OTC optionsiz #h3Z 7 AL

O Over the counter (OTC) options can be far more complex (exotic) than ordinary options
(vanilla)

D00

W ANAE G IR T HIBCE N B % CReIRD
Examples include:
ZNCE

Exotic exercise: Bermudan, Canary

FERRIKATAL: Bermudaniifl. Canary#il

Exotic underlier: compound, double option, LEPO, exchange, basket, rainbow
FEPREIARHT: ALE IR XA B ARATRUN S IR (LEPO) « AZH IR, 5 1 HIARL.
T HHRL

Exotic denomination: cross, quanto

FEERHI AN 7 20 A8 SO, [ 58 10 3 AL

Exotic path dependence: look back, Asian, Russian, Israeli, Parisian, barrier, double
barrier, binary, chooser, forward start, cliquet, etc.

FRERHIBRACHOBYE:  BIEEHAR, AR, S WA DA SRR, TR, FRR
IR B BRIAR . eI, e e A, e O 3IRL, Fe TIAL
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History of options i ) 52

O In their more general contingent claims context, options have existed for a long time
Q WIBEARKAN R
Thales had a contingent claim on olive presses prior to 332 B.C.
A TCHI3324, ThalesTEMUE Uk Z B st I 55 1 RO ) A
Tulip mania of 1636 spawned options trading
16364, A& MisAUr, IR KEWBZS
Options were traded in London during the 18™ century. In mid 18" century options were declared illegal
and they remained so for nearly 100 years.
ML, PR EE S . /i, B S oe vk, ARt )a B9iL — A BARAR IR
Russell Sage began trading OTC options in NY in 1872
18724, Russell SageRrOTCHARAL 7 5| N 412
O Modern financial options trading began on April 26, 1973 when Chicago Board of Trade (CBOT) launched
the Chicago Board of Options Exchange (CBOE). Also Options Clearing Corporation (OCC) was formed
to clear trades.
Q 1973%4H26H, CBOTHAL /' ZINEHIRAL B (CBOE), JTIAZE 5 ARG AR, RNy, B IAGH
HAm LA 5 iEHE .
Q Initially only call options were available, but by 1977 put options were introduced
Q ¥, RGEZSERI, BAEL77FI i, WREE HE BRI T
Q. .On the first. day of trading 911 contracts were traded.on 16.stocks
NS HAR, 16 BEERHBEE T 4911 T3 5 &
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Intrinsic and time value A &A1 8 (8] 4715

O intrinsic value of in-the-money options equals the payoff that could be obtained from the immediate
exercise of the option
Q  SHEIHBLE R B =P 24T BRSO US a8
= for a call option: stock price — exercise price
= EHTKHIB A IROE = -AT A
» for a put option: exercise price — stock price
= HBIHBN NIRHE=AT R -
= the intrinsic value for out-the-money or at-the-money options is equal to O
o PR RO R AE IR AR E =0
O time value of an option = difference between actual call price and intrinsic value
QI [a] 4 = SE R B ik AL 4% - TR
= astime approaches expiration date, time value goes to zero
= FEEZIHEAAWRT, KA ERESBETE
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Time value, intrinsic value, pay off function

2 T F= N o B 1 o = RN

profit
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Option valuation (Black-Scholes formulation)
WABCE MY (A7 3k pe- R R WA e i 2 70

Q

(I NIy I Iy Iy Iy Ny Wy Wy

Markets are assumed to be liquid, have price-continuity, be fair and provide all players with equal access to available information. Efficient
market hypothesis with zero transaction costs.

frve: Wi HEA WIS, I RARSEE. A, A ZSEHESFSHEFENGEE, THaE. ZHRANE
Underlying security satisfies continuous price movements and that short selling with full use of proceeds is always available.
re: AREGUESF RO M Rp8eAR sl HoT RA 7 20 M W s o

Constant risk-free interest rates are assumed to be the same for all and available to all.

. MPrAEZSEME, MEAZ—FER. FER. o

The “no arbitrage” condition is assumed to hold at all times.

e B KL AL

The price of the underlying security is assumed to follow a geometric Brownian process (random walk)..

W, PREGUEZF HIH R BOZ AT & LUR U AT Bis 3 (BELiEsh)

IS i
% — udt + odX
av o1, 8V av.
7 50 55 + 1555 1V =0
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Option valuation (price tree construct)

HAREN (U RS AR AL &

1? s jﬂ E’rl L] - “)
N u—d

u.S, w'.d.S

I
. pg O u=e"
d.S, \I‘ dLs Nrn
: P d=e¢e"
TN s
&8 ) Cox, Ross &
Rubenstein (CRR)5E

s
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Other lattice methodsH At /5 FE @4 J7 1%

U Represents uncertainty over time as a finite sequence of possibilities
Q KoRBEE I AR AT E M (T REPEA TR 21D

U Assumes specific jumps and transition probabilities from each state to next
O BB — RSB T —ARSAAER E HIBRER AN AR 1) ] BE 1

U One can increase or decrease accuracy through numerical computation

QEEEAE 5, AT RSN BBk 7 5

U Lends itself to well developed numerical techniques

Q& TR 58 AR R ER

1 3 & 01 2 3 4 5 & 7 8 % 10
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Volatility /)
O Volatility 5/ %
= Historical Jj SR 5 %

» RealizedsZ Ry sh %
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o ImplledSE AN S&P Implied Vol +=
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Volatility Smile, Skew, Smirk
RS E N RS TN e E S FES
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Volatility surfacei s/ fi i

ESA Index | 90 Asset - 9D Actions - 92 Settings - Volatility Surface

S&PS500 EMINI FUT Bloomberg ___|x S 05-Dec-2013 @, 11:00 |y
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Option valuation, replication and hedging
SHRUE Y B2 A

Replication implies hedging; hedging implies replication
SRR AR R R &

Static vs. dynamic hedging

B ASVSEI N

Hedge ratio

PO pLil S

Hedge efficiency

A : PortfolioSize O,
OptimalHedge = : . -

Minimum variance hedge: ContracSize g,

R /INTTZE XS
Hedging options

XA

o 0O 0O 0 0 0000 o000
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Options sen51t1V1tles (Greeks)

HAREUR . (F g B

U Consider the Taylor series expansion of P/L in terms of the variables:

O WRiELE, RERTHEORDEEEIT 2K
192%v

v
6V (s,o,r,t) =£65+% 60+§ or +—6t+——6 +EW ds do + -

Some of these derivatives have well known names, usually as Greek (or Greek sounding) letters:

HAEENLHRREME, BERFAREF:

=  Commonlyused: delta = ? , gamma -‘; = , theta = > ,tho = :—]: , vega (or tau) = —
Y vega (or tau) = v
ar ' g deo

(M

2
= HH: delta=aa , gamma= a , theta = —l: ,rho =

= Less frequently used second order effects: vanna: delta-vega , omega (or vomma): vega-vega, charm: delta-
theta, veta: vega-theta

«  BUDREIR B : vanna: delta-vega , omega (or vomma): vega-vega, charm: delta-theta, veta: vega-theta

= Higher order effects: speed: delta-gamma (or delta-delta-delta), color: gama-theta, ultima: vega-vega-vega,
etc.

»  EHA:  speed: delta-gamma (or delta-delta-delta), color: gama-theta, ultima: vega-vega-vega®

0000000000000 0000000000000000000000000000000C000000000000000O0OCO0OO0OO0OO0O0O0O0OO0O0OOO0OO0OOOOCOOOOOO0OO0

O KCG  ©2013 KCG Proprietary and Confidential 05.31.2013



Black-Scholes Greeks
A1 5% vo - B BLR i BHAUE B 2 2 A i - B

U s = price; x = the strike price, r = continuously compounded risk free interest rate, t = time to expiration, ¢ = implied
volatility, and ® = the standard normal cumulative distribution function:

Q s=&. x =T r= ESESGINRAZER. t=iEIHHRIE. o =fREHEsE. O =hrE LA R0 A0 R
delta = ®(d,)
amma = @)
SU\E

vega = s¢(d, Wt

theta = -M —rxe "'®(d,)

24t

tho=txe " ®(d,)
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Delta and delta hedging
DeltaflldeltaX}

Delta Plot DELTA
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Gamma

Gamma for Europaan Ootions as Time-To-Matuwrity Vades
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Vega

Yaga for Europesn Options as Time-To-Maturity Vanes
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Theta

Thats for Europaan Call Options a3 3 Function of Stack Price: r = 0% anc K =100
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Put-Call Parity
S SERCTPr R &

U An application of replication which states that a short put plus a long call (European and same underlying,
expiration, strike) replicate a long position in the underlying asset minus the strike price. It is often used
as a constraint in options pricing.

Q SHINERIN A SZHE BRI+ AF IR (SR, RS 20 E . AT = Rl 2 kk
SATRU R . IR AR N T IBUE A

O Put-call parity is occasionally violated up to some arbitrage boundary due to asymmetric rules,
regulations, tax treatment, liquidity and availability of the assets, etc.

Q HFASFRAIN . WE . BT maiEM B ] AR, SESERCP I R R A s, i BRI

A
Z~ ©
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Options strategies: long call

HABLURMS : SR N kAL

d manth
u[ 1 manth

“rofic d—— At expiry

— N

A 4 Strile price

LOSS
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Options strategies: long put

SABLRMS . SR BRI

Decay with time

@)
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Options strategies: short call/put
WA NG SEH A K /B BRI

Profitor
Profit Loss
§400— »
£450 -
Index Level at S0 | T *
| Expiration 410 Index Level at
S0 } : H * Expiration
390 400 410
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Options strategies: covered call

SRR : X A R IHAL

20 - Sell a Call with a $25 Strike Price @ 3.00
Buy the stock @ $22.00
Combined Position

35 40 45 90

Loss / Profit

Stock Price
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Options strategy: married put

SRS . BCXS F k AL

Option profit
F 3

H Buy Underlying Stock

Stock price

Marmed Put
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Options strategies: call spreads (bull and bear)

BRSNS . BIKEHAUN ZEHR] (AR )

Short call Short call

Long call Long call
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Options strategy: straddle
IR RS . 75 s UEA

Profit

Long Put

I L{Jtlg Call

Straddle
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Options strategy: strangle
IR BE s \EA

Profit LONG STRANGLE
or Loss
3% 45
0 N\ -
A0 “ Stock Price
at Expiranon
3200 -
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Options strategy: butterfly
HHAL TR . QR

peofit
{loss)

by out call [boc)

profit
[oss]

"?de""mg-'-g

phce

] AN

sed at call [sac)

profit
(loss)

profi
|loss]

undetlying

s \pnce ".’ 0 |

sell 2t call [sac)

A underking

e

BUTTERFLY CALL

' /
e F—

bu}' in call [bec)

underdang
price
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Options strategy: iron condor

SRR R E LA

™ .
E / Hl‘
3 / \
K1 J/ | K2 x
S | - - Stock Price (S)
b= 'ff L1 L2 \
£ / |
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Options strategy: collar
SRS . A / \ e

_ Long asset + low strike put — high strike call
Profk or T SRR R R 7+ S N AT AR T -2
S BT B IR

7000+

5200/ 5400

0+ | .
/ Stock Price at
-3000 Expiration
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Options portfolio hedging ¥ 2H & %} i

O Portfolio sensitivity analysis

Q HEBURE

Shock the portfolio with respect to underlying asset or implied volatility or time to arrive at portfolio level Greeks.
DHTHEHIFR B RSB R LI T, R4S AR

Then hedge the Greeks:

SRIG, XS A i B KU

Delta can be hedged with the underlying instruments

Delta ] LU AR 1) T H % e

Vega can be hedged without introducing additional delta (straddles and strangles)

VegarJ LI I 3t 6 5] A Deltaf) 5 2xf o (5 N &M 9885 NH &)

Gamma and time decay can be hedged/adjusted using combinations of straddles (different expiries) and
strangles

Gammai i 8] 2 rT LU A& CNFEI R D R 58 55 A & H A S EA7 0 i

Dynamic hedging of options portfolios is expensive and minimizing dynamic hedging costs is crucial

SR & a0 b 7 BRA R iy, DRHORE 2 A e/ MR O

(I Ry iy
[ R Ry WOy

UDO0
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Options portfolio hedging ¥ 2H & %} i

Sensitivity analysis (slides)
UK G

U Options payoff profiles and sensitivities are inherently nonlinear. To have a better handle on the risks of a portfolio
often sensitivity analysis is repeated at multiple values so that the nonlinearities are identified and understood

QIR i 2 AU BAT WEARRYERAIE . O 1 A B & RS, 7 B 0 K R il e AT B B e i
NNV IPiE S (e R 32 d RS

O Scenario analysis
Q ERES

O Another risk management tool is to put the portfolio through certain historical scenarios involving unusual and
abnormal market moves.

QOB E RS R AL RO B e T 30 sl i I S S

O In addition to market moves, simulations involving liquidity and access to liquidity are often very useful in
understanding risks

Q B yiimah, i LS AT AT A A T AU B g XU AR A
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Final remarks# /5 /5 F

J More on options pricing

Q 52 WBUE MY

L Fast options pricing for market making

Q& A 0T R PR IIAUE

0 How’s the hedging done in practice?

Q seerf,  anfe] Sz ?
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