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FX MARKET

Why Options? Cannot beat the forward
Insurance Policy

Risk Reward

Leverage

Sell for Profit

Unknown Hedge — M&A
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+Fwd = Call - Put
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Cy - P; = Risk Reversal
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Strangle — Straddle = Butterfly
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VOL SURFACE

OVDV

Entering the ATMF, RR and BF we build out the surface. Each entry is

observable via ALLQ . Note the settings.

GRAB Curncy QW DWW
Click vol price for details
90) Actions - 91) Settings - 92) Refrash 93) Asset x FX Wolatility Surface
| 1) vol Table | "2Y" 30 Surface’ “3) Term Structure Analysis| “4) Smile Analysis” "S) Depasit and Forward Rates
B Elcomberabal  Ju 0 JCETVE
Calendar Weekdays Cutof IRl (o F
ATM 250 RR 250 BF 100 RR

Bid Ask Bid Asl Bid As
8.893 0.550 -2.146  -0.980 0.302

0 570

1.0
1.
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1
1
1
1.8

Interpolated ] 100%
Mid Deposit

elta gRie] (o B Vo wd  1.4216 EUR  1.123%
] 1.4227 USD  0.186
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FX DERIVATIVES

Bloomberg



FX MARKET PRICING

> We use the Garman-Kohlagen extension of Black-Scholes that includes two
interest rates, the inputs into the model are;

> CALL [Strike; Spot; Interest rates; TIME, VOLATILTY]

> Given that Spot (Forward) and Strike are contract specifications we can then
focus on the remaining input TIME and VOL.

> These are the two important relationships
Price to Time,
Price to Vol.

= So price of Calls and Puts is related to t and o.

OVML <GO>
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BLOOMBERG FX

Defined filters (G7 Flash, Read), news related functions
Analytics

Economics

Book keeping — information sharing, life cycle
Scenario risk, what-if, detailed greeks —rega, etc

Choice of model, surface, history, Mark to Market

Sharing portfolios, volatilities, pricing requests, ideas
Excel upload/download

Electronic trading with STP
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ELECTRONIC TRADING

¥ FX Trading Manager
Preferences

Trade Affirmation

FX Trading Grid ~

/ int <None>
3 <None> X

EUR/USD GBP/USD

Sell EUR
1.30656

1.625

loomberg 1.30651 1.6258

-Ioomperg 1.30 6F

loomberg 130651 1.3066 1 1.6256 1.6261
loomberg 1.3065 1.30 66 1.62 58 1.62 59 0.9742
loomberg 1.29 66 1.3266 1.6258 1.62 60 0.9741

"¢
'FX Trade Blotter -~
Side Value Date Ccy Amount Deal Code

FXGO <GO>

0.9743
0.9744
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BLACK-SCHOLES OPTION
PRICING FORMULA

c = Spexp(—r;T)N(d;) — K exp(—rqT)N(dy)

Z X W

—_
o

I's

p = Kexp(—rT)N(—dy) — Sp exp(—rT)N(—d; )

0 In(So/K) + (ra—ry+0%/2)T
1= T

IS the current spot rate

IS the strike price

is the cumulative normal distribution function

is domestic risk free interest rate

is foreign risk free interest rate

is the time to maturity (calculated according to the appropriate day count)
IS the volatility of the FX rate.
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FX OPTION GREEKS - DELTA

Delta — is the change in the value of an option for a change in the market price of the
underlying asset. For example, a call option with a delta of 50% means premium will rise by
half the amount that the underlying asset goes up. For a put option the premium rises as
the underlying asset's price falls.

This change of value, given a change in spot can be as written as;

ln‘b——:R,.—icr"T
P i
: o~T
delta ., = c;i: N(d,)
cS

Market makers will trade options with a ‘Delta Hedge’ so if they are buying a 1 month 50
delta EUR Call, they will sell 50% of the notional amount of the option in underlying.
Therefore if the market moves down they gain an equivalent return on their spot sale as

they lose in the option value. If the option bought is a 25 delta Put, what should the buyer
do on their hedge?

If there is zero sum gain why do this?

Type: Delta <Help Key> then select definitions
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FX OPTION GREEKS - GAMMA

Gamma - the rate of change in delta per unit change in the price of the underlying.
This rate of change of delta, given a change in spot can be as written as;

gammda ., = — =

Gamma is at its highest for vanilla options when spot trades around 50delta, the slope of
the Delta change is at its steepest Also gamma is highest for short dated optlons

\\Option pricing ] Scenario Graph a
Gamma (Raw)

L R 06-Jan-2012

V22-Jan-2012

i RS rremiom Coy

Track « Annotate ©, Zoom

Vl06-Jan-2012 Ra 1,1100 4300
Vl))-Jan-2012 Current
Vil 03-Feb-2012 EUR

Track / Annofate C, Zoom

Scenario Graph, second tab on OVML
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FX OPTION GREEKS GAMMA TRADING

Got SpotChange Value Chg oyl

OVRA <GO>

dome USD
Delta Ceyl

Gamma Ccyl

DESCRIPTION

= Short dated
gamma is higher
as probability of
exercise (Delta)
moves faster

> As the probability
Increases or
decrease the
owner of the
option can re-
hedge his delta.

> Areturn back to
50 delta would
enable positive
revenue on the
re-hedge.

> Theta increases
with gamma.
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“STICKY DELTA” or volatility adjusted delta

Takes into account the volatility smile when calculating delta. For example;

1.3923/1.3924 BGN CurncyG I P

GIP - Tick Chart
USD B
1M 6M YTD 1Y 5Y Max | Tick ¥ &Y security/Study " Event

# Track .~ Annotate News . Zoom
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M EUR BGN Curncy 1.3923
T High on 09/06 09:01:51 1.4278
-+ Average 1.4027
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START OF DAY BUY A
6 MONTH 25D PUT STRIKE 1.4100, FOR 17.17% VOL

ik d03-Cen- 89) Asset - 90) Acti - 91) Strategies -
ELRUSD TR 03-Sep-2011 e e ) raegies
Bloomberg BGN Calendar Weekdays

Deal 1 +
4 Track « Annotate C. Zoom = . =
- , v , ricing | Scenario Graph | Scenario Table

Strategy 1 ~
Legl ™

Price date 08-Sep-2011 =] 15:04 |
Acset I =T T=TT=Tr I

Spot

Start of day buy 6 month-25d PUT. I —— |

rection

Call/Put | EUR al Put s
Expiry [ wny 10:00 |@lo8-Mar-2012 g
Delivery | & months _|@l12-Mar-2012 [§

Strike
Motional | EUR  |&l100,000,000.00]
Model | Black-Scholes  |af
Vol - comenhsd  17.170% |
+3
=
Gamma [EUR [o] 2639161.42 |
Vega
Theta -10 658.08
Rho -136 465.53
Vaolga 4 672.02
Vanna -871 720.46
Annual ¥ield -3.8922%

Price | % EUR  |a 1.9677% P
premium  [EIGEEET 1967 .731.61 P
Prem date 12-Sep-2011
" i Pl S Delta [ Spot | 1004%

1 b B B P ‘ Sticky Delta -18.0106%
SP 1P 1P 2P 25P 30P 35P 40P 45P ATM 45C 40C 35C 30C 25C 20C 15C 10C SC Hedge i 0




SPOT DROPPED 1.25%,VOLATILITY UNCHANGED
SO RE-PRICING THE OPTION AT THE
CLOSE.....16.74%

EURUSDV6M 14,7025 unch 2 14.5250/14.8800 86N CurncyGPC |l 89) Asset = 90) Actions = 91) Strategies -
At 18:13 0p TA-710 W1 14.855 Lo 14,570 Close 147025 - Solver (Strike) ™[ Toad " Save TS

EURUSDV6M BGN CurncyCAY SRS 96) Actions - 97) Edit - 98) Table GPC - Candle Chart *

09/08/2010 Mog/08/2011 Wiast Price |alcandle jullusd Jallo Lower chart  fullBeN | Mov. Avgs 100 200 ricing Scenario Table
D 30 M 6M YD [IY 5Y Max Daily ¥ « Y Security/Study W Event Strategy 1 ~

- 2 Legl ™
i Track « Annotate: = News C, Zoom
MEURUSDVAM BGN Curncy - Last Price 147025 Price date 05-Sep-2011 &l 15:04 |

T bighon 09/06/11 1500 | | | | Asset I 1T 1T M

+ Average 12,9216 Fey
i
L Low on 04/06/11 113150 =  ————

SHAVG (50) on Close (EURUSDVAM BGN) 13.4506 Style | European | - |
B SHAVG (100) on Close (EURUSDVEM BGN) 13.1942 v b15.0000 Direction | Client buys |&] Physical |af
B SMAVG (200) on Close (EURUSDV6M BGN) 12.9370 call/Put T ER @l Pt s
147025 Expiry [ NY 10:00 |a|08-Mar-2012 |
k14,5000 Delivery [ 6 months |g|12-Mar-2012 |
Strike
Notional | EUR  |&(100,000,000.00]
Madal ——————— ||

Jol [F7BGN 16.743%

M |

=
by Gamma | EUR. || 2 865 627.01

Vega
m‘" Theta -11,003.55

Rho -153,103.37

Volga 3.626.91

Vanna -823 161.77

Annual Yield -4.4208%

Price % EUR |al
premium SIS
Prem date | 12-Sep-2011 g
TV. G575 D
Delta [“Spot s -98.4700%

M3l | A Ar® Nyl | W3l dnl | Jn® | W5 B AgL | Al | Sepl Sticky Detta J20.4946%
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WHAT HAPPENED .. SPOT LOWER .. HIGHER DELTA

EURUSD Pricing Date 408-Sep-2011
Bloomberg BGN Calendar Weekdays
= Exp]ry e ¢ Track . ‘Annotate ©. Zoom
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TITLE OF PRESENTATION GOES HERE
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IMPACT

§9) Asset ~ 90) Actions ~  91) Strateqres
Solver (Strike) | Load " Save 5

Deal 1 W&

egl

08-5ep-2011  [@ 19:04
RIS

R

Client buys
EUR

6 manths
13100
EUR
Black-Scholes
17.170%

22595688
-10,658.08
-136,465.53
467202
-§71.720.46
-3.8022%

L 196775 P
p ER |y 1967 731,61 P

12-5ep-2011

-18.0106%

89) Asset + 90) Actions = 91) Strateqies -
Solver (Strike) [ Load | Save | 521

I

otion orcio. Scenario GaaiehSeetaro e

lv
legl™

08-5ep-2011 (@ 18:04
RUSD

+ I

Client buys
EUR

6 months
1.3100 5.82% OTMF
EUR

ity L7435 ]
i
(ER o 28656701 |
29,3210
L0033
181387
382631
8316177
-4.4208%

1040 p
2.234.935.16 P
12-5ep-2011

Vol loss 17.17% to
16.74% on €230k VEGA.
So VEGA loss €98,900.

If using Sticky Delta,
hedge is €18m instead of
€25mio for 25delta option.

So client recovers,

1.4100 — 1.3923 = 0.0177
On the difference between
Sticky and reqgular, or
€7m * 0.0177 = €123,900

A much more reflective
hedge, leaving the trader
to make their own
assumptions on Vol not
the surfaces.
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