o I 558 2.

|
l

F=9F ShmfTAEER T E

XHNEGT R B K EH B i F e v E R HIE




Foreign Currency Futures

o A foreign currency futures contract is an
alternative to a forward contract that calls for
future delivery of a standard amount of foreign
exchange at a fixed time, place and price.

o It 1s similar to futures contracts that exist for
commodities such as cattle, lumber, interest-
bearing deposits, gold, etc.

o In the US, the most important market for foreign
currency futures is the International Monetary
Market (IMM), a division of the Chicago
Mercantile Exchange.
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Foreign Currency Futures
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Foreign Currency Futures

Rules of Currency Futures Trading

a. Sh AR & ARSI RS2 BAL

b. &1 3 53 A w22 S FE

c. #h M BR FIASE H 4

d. fRIESE
%;E*éieﬁﬁ R G BRARFHRZ—, RIEESH
HIEEARIE 4 (Initial or Original Margin)
HFFFAIF £ (Maintenance Margin).
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Foreign Currency Futures

A man buys one IMM DM futures contract

on March 7,1990 at $0.5860/DM

Initial margin $2,500
Maintenance margin  $2,000
Contract size DM125,000

Contract value $73.,250
(DM 125,000 X $0.5860/DM)



Foreign Currency Futures

Settlement price Contract Value Cash flow Margin

$0.5868 $73,350 +$100 +$2,500
0.5880 73,500 + 150 + 2,500
0.5869 73,362.5 - 137.5 + 2,362.50
0.5829 72,862.5 - 500 + 1,862.50
#  637.50
+$2,500
13 $0.5835 $72,937.5 +$75 +$2,500
14 L $0.5840/DM=EH /73,000 + 62.5 0]
-$250
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Hedging with futures

ERRERRLE (BEH) SIETHHREM
=, [HAZZIT AR TR G4, PUHERXK
I SE Y (BEkEE) SMCHAST & 20RkAM
A BLIC T 570 R AL 5 B i SR B SE P IE R XU

FH—F: XpBEREECHFE, BT ESE
RAENENE MM .. KA SHWIRE
REHRE, ZHPRSABRKRELRETRE.

B A B ESARET, IFEJii—_L%—/\
5 5eH0 Brr 2 S eB AL AR I BB AL RN P AE T B 2 A
HRAL. PIAHRALET AT éﬁ%‘lﬁiﬁbj&é‘réﬁﬁb}b

/ .
M—3, "f" M E b Y




SEANEHRE

o 1993%F9H13H, T WL
DM250,0008 11 % %%

o ft¥ZxH: 12H13H

o FAHRERI2HMIRIN —EE T RKEH
XEAR, ¥ES ()= $0.5904/DM ,
F(t,1/4)=%$0.5947/DM .FilEE#—+

REAZER, DMT, AJREERIC ik, Ik

%u&mﬁﬂ“* Sk . WAL DMEER &

4y, 8§4rDM125,000, *%IJEI12H155|,

1#%$0.5947/DMEAL, EMRME %ﬂn
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RANERIE

H #A EI AT BT
9H13H S(t)= $0.5904/DM AP 12 H15H

F(t,1/4)= $0.5947/DM THEINEE LT AR 54, HBASILERA:
DM1=$0.5947
9H30H “H TR WA
DM250,000 X (0.6103—0.5948)= $3,900
12H13H S(t)=$0.6405/DM 4 HIAKIDMIRICEAEEDM1=%$0.6410

77 B ) 3E u bk HFRATER T4 (SEHERTEARIDME B2

FEEVEAT 37 L # 250,000 DY, R

BREATT 3 2 « DM250,000(0.6410—0.6103)
DM250,000X 0.6405 =$160,450 = $7,675

BFRA] 11,575
HSEPRIC R A A -
(DM 250,000 x $0.6405/ DM ) — $11,575 — $0.5942/ DM
DM 250,000
(Et$5947/DMAK)
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SEHEMRE

% jj*ﬁ 6H1H, EIKTH E, LI$0.4015/SFrEASFr30%, HHE
SFr300,000X$0.4015/SFr= $120,450
%Eﬁﬁ Sz b, LU$0.406/SFrei2#12 Ak &4y, (&
A%18125,0005 3%0F), F£SFr250,000,41M1E
SFr250,000><$O.406/SFr =$101,500
%:11‘% 12H1H, TS, LL$0.406/SFrifihig sz SFr307,
SFr 300,000X $0.406/SFr= $121,800
MR E—X—32, FF
$121,800—$120,450 =$1,350
RN b, LE2H12 AR &4, SR TEHERETE
2= WAL, AR R$0.4065/STr, M EH
SFr250,000 X $0.4065/Sfr = $101,625
X —sg—3F, FREFERRA
$101,625—$101,500=$125 (EF$1225)




Forward Contract versus Futures Contract

Foreign currency futures contracts differ from forward
contracts in a number of important ways:

Futures are standardized in terms of size while forwards can
be customized

Futures have fixed maturities while forwards can have any
maturity (both typically have maturities of one year or less)

Trading on futures occurs on organized exchanges while
forwards are traded between individuals and banks

Futures have an initial margin that is market to market on a
daily basis while only a bank relationship is needed for a

forward
Futures are rarely delivered upon (settled) while forwards
are normally delivered upon (settled) o

b 1.4 b g2 |.'.
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Foreign Currency Options

o A foreign currency option is a contract giving
the option purchaser (the buyer) the right, but
not the obligation, to buy or sell a given
amount of foreign exchange at a fixed price

per unit for a specified time period (until the
maturity date).

o There are two basic types of options, puts
and calls.

A call is an option to buy foreign currency
A put is an option to sell foreign currency
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Foreign Currency Options

o The buyer of an option Is termed the holder,
while the seller of the option is referred to as
the writer or grantor.

o Every option has three different price
elements:
The exercise or strike price — the exchange rate

at which the foreign currency can be purchased
(call) or sold (put)

The premium — the cost, price, or value of the
option itself

The underlying or actual spot exchange rate In
the market

'II/..._’_‘ IRy b il .



Foreign Currency Options

o An American option gives the buyer the
right to exercise the option at any time
between the date of writing and the
expiration or maturity date.

o A European option can be exercised only
on Iits expiration date, not before.

o The premium, or option price, Is the cost of
the option.




Foreign Currency Options

© An option whose exercise price Is the same as
the spot price of the underlying currency Is said
to be at-the-money (ATM).

o An option the would be profitable, excluding
the cost of the premium, If exercised
Immediately is said to be in-the-money (ITM).

o An option that would not be profitable, again
excluding the cost of the premium, if exercised
Immediately Is referred to as out-of-the money
(OTM)




Buy a Call or Long a Call

Assume purchase of August call option on Swiss
francs with strike price of 58% ($0.5850/SF), and
a premium of $0.005/SF

At all spot rates below the strike price of 58.5, the
purchase of the option would choose not to
exercise because it would be cheaper to purchase
SF on the open market

At all spot rates above the strike price, the option
purchaser would exercise the option, purchase SF
at the strike price and sell them into the market
netting a profit (less the option premium)

'/L._E:' . L 4 . s I.'-
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Exhibit 1 Profit and Loss for the Buyer
of a Call Option on Swiss francs

“At the money”

Profit - :
Strike price
(US cents/SAF) : P
“Out of the money” : “In the money”
+1.00 = :
+050 = : . :
. Unlimited profit
I I | I .
0 575 580 585 290 595  opotprice
: PR : s - ' (US cents/SF)
imited loss
050 = \
Break-even price
-1.00 |
Loss '

The buyer of a call option on SF, with a strike price of 58.5 cents/SF, has a limited loss of
0.50 cents/SF at spot rates less than 58.5 (“out of the money™), and an unlimited proflt

otential at spot rates above 58.5 cents/SF (“in the mone bt g s
P P ¢ Y7 J{L Y R



Sell a Call or Short a Call

o Writer of a call:

What the holder, or buyer of an option loses,
the writer gains

The maximum profit that the writer of the call
option can make is limited to the premium

If the writer wrote the option naked, that is
without owning the currency, the writer would
now have to buy the currency at the spot and
take the loss delivering at the strike price

The amount of such a loss is unlimited and
Increases as the underlying currency rises

Even if the writer already owns the currency,
the writer will experience an opportunity loss

J[:L Mgk Ghr%




Exhibit 2 Profit and Loss for the Writer of a Call
Option on Swiss francs

“At the money”

Profit - -

(US cths/SF) Smk? brice
+1.00 =
+0.50 = Limited profit : Break-even price

0 I I I I » Spot price
57.5 58.0 5?.5 59. 59.5 (US cents/SF)

050 | Unlimited loss
-1.00 |

Loss V

The writer of a call option on SF, with a strike price of 58.5 cents/SF, has a limited profit of
0.50 cents/SF at spot rates less than 58.5, and an unlimited loss potential at spot. rates

above (to the right of) 59.0 cents/SF. {E‘EL A1
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Buy a Put or Long a Put

The basic terms of this example are similar to
those just illustrated with the call

The buyer of a put option, however, wants to be
able to sell the underlying currency at the exercise
price when the market price of that currency drops
(not rises as in the case of the call option)

If the spot price drops to $0.575/SF, the buyer of
the put will deliver francs to the writer and receive
$0.585/SF

At any exchange rate above the strike price of
58.5, the buyer of the put would not exercise the
option, and would lose only the $0.05/SF premium

The buyer of a put (like the buyer of the call) can
never lose more than the premium paid up front

L{[L A5G 5,4




Exhibit 3 Profit and Loss for the Buyer of a Put
Option on Swiss francs

“At the money”

Profit _ |
(US cents/SF) S'irlk:e price
| “In the money™ : “Out of the money”
+1.00
+0.30  ™Profit up :
to 58.0 ;
; - » Spot price
B #5990 595 (US cents/SF)
0.50 : Limited loss
Break-even
-1.00 price
Loss 7

The buyer of a put option on SF, with a strike price of 58.5 cents/SF, has a limited loss of
0.50 cents/SF at spot rates greater than 58.5 (“out of the money™), and an unlimited profit

H T 77 ® f R B
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Sell a Put or Short a Put

o Seller (writer) of a put:

In this case, if the spot price of francs drops below
58.5 cents per franc, the option will be exercised

Below a price of 58.5 cents per franc, the writer will
lose more than the premium received fro writing
the option (falling below break-even)

If the spot price is above $0.585/SF, the option will
not be exercised and the option writer will pocket
the entire premium



Exhibit 4 Profit and Loss for the Writer of a Put
Option on Swiss francs

“At the money”

Profit _ |

(US cents/SF) S'irlk:e price
+1.00 =

Break-even
+050 = price :
i Limlited profit
; - » Spot price
5§'5 >9.0 59.5 (US cents/SF)

-050 =
-1.00 |fom

Loss 7

The writer of a put option on SF, with a strike price of 58.5 cents/SF, has a limited profit of
0.50 cents/SF at spot rates greater than 58.5, and an unlimited loss potential at.spot rates

O B f
less than 58.5 cents/SF up to 58.0 cents. Lflil:..!._: At
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Types of Option

o Options on Spot Foreign Currency
o Options on Foreign Currency Futures
o Futures-style Options
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Types of Option

European Option

American Option

Spot options 1.CBOE 1. PHSX
2. OTC 2. LSX
3. OTC
Options NoO CME (IMM)
on Futures
Futures-style NoO LIFFE
options
Futures-style No No

futures options




Option Pricing and Valuation

ption gquotations
Information on the options of British Airways (LIFFE)

Option & Strike Calls Puts
London close price April  July Oct. April  July Oct.
430 Y 420 30 51 s 19 42 53

1
430 Y 460 13 34 s0 Mo 8%

A rASH17HELR S, skhizHBRAERMARERN

Source: Data from Financial Time, 18 March 1999.



Bounding the value of a call

Consider an American call :

Date Transaction
Today (1) Buy call -€ 9
Today (2) Exercise call, that is, -€50

Buy underlying share
at exercise price

Today (3) Sell stock at current +€60
Market price

Arbitrage profit




The upper and lower boundaries of
call-option value

Value of call
prior to
expiration date Upper bound =
price of share Lower bound =
Price of share — Exercise price

Value of call

must be here Value of call can
never be this low

(Ps -PxX)< Pc < Ps

Exercise price
Value of ordinary share prior to expiration data

LllLL ,%; ARV 4



Option Pricing and Valuation

o The total value (premium) of an option is equal to
the intrinsic value plus time value.

o Intrinsic value is the financial gain if the option is
exercised immediately.

For a call option, intrinsic value is zero when the
strike price is above the market price

When the spot price rises above the strike price,
the intrinsic value become positive

Put options behave in the opposite manner

On the date of maturity, an option will have a
value equal to its intrinsic value (zero time
remaining means zero time value)

o The time value of an option exists because the price
of the underlying currency, the spot rate, can
potentially move further and further into the money
3etween the present time and the option’s expiration

ate.




Exhibit 6 Intrinsic Value, Time Value & Total Value for a
Call Option on British Pounds with a Strike Price of $1.70/£

Option Premium

(US cents/£)

6.0

5.0

4.0

3.0

2.0

1.0

0.0

-- Valuation on first day of 90-day maturity --

5.67

Total value

: 4.00

Time value

“—_ Intrinsic:
value :
| | | i

1.66 1.67 1.68 1.69 1.70 1.71 1.72 1.73 1.74

Spot rate ($/£ R
i ($%) {J{L A& 5h %



The factors determining call-
option value

o The pricing of any currency option
combines five elements:

Present spot rate
Time to maturity
Strike Price
Risk-free Rate

Volatility (standard deviation of daily spot
price movements)

..-.-';_.‘_, Bl oA s e W
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Option Pricing and Valuation

P = f(Ps,Px.t,obr, )
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Case Study

o X el LAY A%E ERIT i ST
A REIE=AH R B —E 2RISR IT T

2, MizAsRIEINCERAKRETEE S,
H 85BN HAVC 7 A $0.587/DM,

Synthetic Long Put (& B3E BB
Sell a Futures
Buy a Call Option }< Buy a Put Option




X el T RO KA HY SR
Synthetic | ang Put (& %2 G B

SEHEES W, 1T A $0.60/DM

SENE E L 5 BRI, X=%$0.60/DM,
P=$0.02/DM

A a] B HH ) B R A .
0.60 - 0.60 + 0.02 = 0.02
B 54 B oh$0.58. WE TN
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X el TR ERET H S

Synthetic Long Put (&R E BRI
profit

AT
&

0.58 0.60

N\ $/DM
- 0.02 \

G3AT
2H: DHEEYSRERAE, ICHh=$0.57/DM <$0.58/DM
A AT TR A KBRS IRARHAN S -$0.02
A EEE D AT B8 ($0.60-$0.57)=+$0.03
B $0.01/DM

IE%F F H & DMERE I 38 TURZIE DY K o
2)HEE Y wAE, L4r>%$0.58/DM
BATEED R A4, L$S0.60HE DM
TR, LL$0.60LADM
IX— LT, REHR T Bl $0.02,
A A EE G RANCWAER R T EDMo>SEERER. EHHICE AT $0.62,
AT AN ZERZ B TFHERIGF b, 3BT 7R MR )35 5%



X} 4 R T B A& BRI ) SRS
Covered Short (ff# 25 3k)

Sell a Future
Sell a Put Option }« Sell a Call Option

EARMYIE

AN |:|'1
A=/
=1

wE DA, I N: $0.60/DM

D EBRBMN, X=$0.57/DM,
P=$0.04/DM

c4

Bt

4!

N ) B A 1) B KA A -
0.60 - 0.57 + 0.04 = 0.07
BT Ak 0.60 + 0.04 =0.64 (RETLR)
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X &b T B A& E BRI
Covered Short ({34

profit

HF X
= B
o

0.07

$/DM

- o 0.57 0.6

FHH: VEESWRE, JLH=%$0.54/DM <$0.57/DM
F R E AT, ARk -$0.03
NGIL &R Y +$0.04
23] H B B B RS +$0.06
DM:3k~FELF, B3RF +$0.07
IR TTE E, A F FADM—o$£2E 518K (0.54-0.58) -$0.04
53R % +$0.03
ANE)AUTRAN T S A A RS, 1 ELR 8850 7 $0.03/DM I 73
2)15 E 5y FHE, JCAHr=$0.65>$0.64
FERIABUR L G HAR, ARZRNEE +$0.04
Aa]HERSE, T 1($0.60-$0.65) -$0.05
-$0.01 .
AT H BRI SE TOAE IR . A RN R, AR Bk gL 40
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H:

B HAR AN EEE S
%EE’J% 2T, -
%DhHT e H oo Bk, 3£ F BRI R,
B . At ] LR ER ) 7%

5 HAE

H1,000,000

1NHAME. AT #E

Synthetic Long Call (& RNFHEFREIAD)

Buy a Futures

Buy a Put Option < Buy a Call Option



X 4t 1 LT A Tk B 1 SRS
Synthetic Long Call (& EINEFKEAR)

SENHITHEIR, I A100HJT=0.703% 7T,
MEFRIEAVC M M 1O00H Jt=0.693%J6. [FIKT,

SEANHITE BN, thEM# AL00H T=
0.723%J0, HAMNF AH100HITL0.03%ET0, X
B, ZE AR EE RN -

0.70-0.72+0.03=0.01Z% 75
B8 h. 0.70+0.03=0.73E7C




X el T EL R KIS B S s
Synthetic Long Call (& HENE FKHEAR)

Profit

0 Q.72 /3 » $/100
-0.01

3T 2
FEFFRH: 1)H$3k%E1,000,000%E 5T
a. H7xFE: T4 $0.73, BEILH=%$0.787100
MEH B AT 5 H3RA($0.78-$0.70)= $0.08
TF B, TR R I B — 0.03
FKF $0.05
R HITZk, ExTk, EFSHRIREBETMIRE. ZRAMEIHE TR
R, T E AT AR AAN A
b.AxIZE: ICH $0.72,HEITCH=$0.68/100
SEAHAFR, K ($0.70-$0.68)=-$0.02
ITAEEIAL, KR ($0.72-$0.68)= $0.04
AT HIR B - 0.03
& $0.01

(IS BT IR S A XSk HF, S5 IFARE P et bk s .
$0.68/100 LA H T, 25 Htl AW RAaL, ULE 27 A




X 4 il T LA RS T N PR 2R RS
Synthetic Long Call (& Rz NFHEHAF)

FirH: 2) A5
a.HJxHE, 1CHr=%$0.78/100
ABAE:, BHIT/EIICHYE, 3253%5%]$0.08
TFEBARL, R B 3% —$0.03
HH—$0.05

REHFHr HEHEAC Y& F100H 7t=0.733 T,
1113%B_Iu%{a=%’ﬁ%l|&)\, 1 B3k ~F e a] PLRNF

b.HTWE, ICHr=%$0.68/100
IABAE: ik —$0.02
ITAEHAR KA $0.04 FEFHIKLPS0.01, 3L~
AR —$0.03

™M
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X 4 fh T ELY A& Tk B 1) SR
Covered Long (£ 3L)

Buy a Futures
Sell a Call Option }«< Sell a Put Option

HARMBGEI R
SEANH TSR, LA M100H 5=0.703 7T
SEH HIOvEBKIAR, thEfrs A100H 7t=0.7237t,
AR % 4 100H J60.0435 50, XFE, % A2
BAANER:  $0.72 - $0.70 + $0.04 = $0.06

75

2T . $0.70 - $0.04 = $0.66
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Covered Long (&% %K)

mEFr~:  Profit
$0.06

0 $0.687$0.72 $/100
7T
FirH: 1) iz

a. HyxHE, 1C4r=$0.74/100
SENATR, A ($0.74-$0.70) +%$0.04

/‘JH'
R

SABCE AT, =55 -$0.02
ST R B +$0.04
#A  +$0.06

KB HI$1,000,000

HEF KA S W\ B 5% IF I3 B 7ok ~HELFE . B9
i, 3 15-$0.05 {82 Al 3k

B HIt. BT MN$0.69 EF-3$0.74, Kithis
A $0.06 %M, AT 2| — & HI XU 7R AFME F -

b.HTE: LH=$0.68/100
AR HK ($0.68-$0.70) -$0.02
HBCE FRFATE, WA _+$0.04
IRHF +$0.02
g HITE kL, ExEk, FFEFRIRERSEITHIKE.

&
Stk

R o e o v
Gl Matisd 56,4



Xof gt T B T E KA 1) 3
Covered Long (&1 H% L)

AT
&

2) AR
a. HouE, 1LH#=$0.74/100
SN vl +$0.04

HAPCEFATAE, £ 5 -$0.02
HAR BN +$0.04
SIRA +%$0.06
H & F KIS I B 57 IE 348 L ~THELE
b. HxW{E, 1CH=$0.68/100
PL$O.70EANHAtR, AR THHE$0.68HH,

R=E -$0.02
HABUCE T AT, WIS +$0.04
KA +$0.02

& HURAERGE, W AKX A BTG K.
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