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Determination of Forward
and Futures Prices
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F=Sxexp(rT)
=40 x exp(0.05 x 0.25)
=405
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F=Sxexp(rT) =930 x exp(0.06 x 3/12)
=$948.79
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F=(S-1) x exp(rT)
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[ =40 x exp(-0.03 x 4/12)= $39.6 -

= (900 -39.6) x exp(0.04 x 9/12) =$886. 6
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40 X exp(-0.03x4/12) = $39.6 -

Flptw ok pkI o fr2 & i $900 - $39.6 = $860. 4
IR RGN G X Fa $910 0 xR A fle
$860.4 X exp(0.04 x 9/12) = $886.6 -

IR EES] : $910 - $886.6 = $23.4
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40 x exp(-0.03x4/12)= $39 6o Flpt & LEF
$39.6 m B P 5B X AL -
= F 3 $900 - $39.6 = $860.4 ¥ 4 4% F 9
o DR R E L $8T0 F o~ X T FR o K
fe $860. 4 x exp(O 04 x 9/12) =$886.6 °

w FIEpPPEEE : $886.6 - $870 = $16.6
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w BRI R KRB $886.6 0 AT i * Lk -
TR o FBE M $886.6 0 AlF o
B R ZEEFE o F > AEZIHEE S
e o BEBPERES - $886.6 ¢

m F=(S-1) xexp(rT)

(900 -39.6) x exp(0.04 x9/12)

= $886. 6
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s [=2.16
= 0.75 X exp(-0.08x3/12) + 0.75 X exp(-0.08x6/12) + 0.75 X exp(-0.08x9/12)

F = (50-2.16) x exp(0.08 x 10/12) =$51.14
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F=[Sxexp(-gxT)] xexp(rxT)
=Sxexp((r-q) xT)

m 7Z M : See Problem5.20 !!

27

Example

R EREF R wflF 9g=2% >
WERE WS $250 mA &I r=10%-
HREZRLEGS B RPHRL P

F=Sxexp((r-q) xT)
=25 x exp( (0.1-0.02) x 6/12)
=$25.77
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=% 248 & ¥ (Valuing Forward Contract)

= Notation:
» f : Value of forward contract today
= K : Delivery price in the contract
= F : the forward price today
= T : the time to maturity
= 1 : the risk-free interest rate
S;: the price of the underlying asset at time T
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B & % (Valuing Forward Contract) (1)
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w B & R IR H Payoff : (K-Sy)
W EHEHEER E f=(F-K)xexp(-rT)
B YL e f=(K-F)xexp(-rT)
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B H & % (Valuing Forward Contract) (2)

|
m B AR E F=(F-K)xexp(-rT)
B S EINeg B f=(K-F)xexp(-rT)
w EHRRE O

w23 A~ D F=Sxexp(T)

G & AR &~ L F=(S-1) xexp(rT)

w AR F F CF=Sxexp((r-q) xT)
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B ¥ & % (Valuing Forward Contract) (3)
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m BB E R E F=(F-K)xexp(-rT)

m L3 REGE D F=S- Kxexp(-rT)

m oA g~ 0 F=S—1-Kxexp(-rT)

w JAEAvarT F 5 0 f=Sxexp(-qT) - Kxexp(-rT)
B S EINeg B f=(K-F)xexp(-rT)
FIE 0 f=Kxexp(-rT) -S
e e g~ L F=Kxexp(-rT) - S +1
FEreafe £ 5 0 = Kxexp(-rT) - S x exp(-qT)

= =k N
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f=(F-K)xexp(-rT)

(26.28 - 24 ) x exp -0.1 x 6/12)
2.28 x exp( -0.1 x 6/12)
=$2.17
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| Business Snapshot 5.2 (1)

= See P 107.
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Business Snapshot 5.2 A systems error?

A foreign exchange trader working for a bank enters into a long forward contract o
buy | million pounds sterling at an exchange rate of 1.9000 in three months. Al the
same time, another trader on the next desk takes a long position in 16 three-month
futures contracts on sterling. The futures price is 1.9000 and each contract 15 on
62,500 pounds. The positions taken by the forward and futures traders are therefore
the same. Within minutes of the positions being taken the forward and the futures
prices both increase to 1.9040. The bank's systems show that the futures trader has
made a profit of $4,000 while the forward trader has made a profit of only $3,900.
The forward trader immediately calls the bank’s systems department to complain.
Does the forward trader have a valid complaint?

Mﬁ' The daily settlement of futures contracts ensures that the futures
trader realizes an almost immediate profit corresponding to the increase in the futures
price. IT the forward trader closed out the position by entering into a short contract at
1.9040, the forward trader would have contracted to buy 1 million pounds at 1.900K)
0 three months and sell 1 million pounds at 1.9040 in three months. This would lead
to a $4,000 profit—but in three months' time. The forward trader’s profit is the
present value of $4.000. This is consistent with equation (5.4).

The forward trader can gain some consolation from the fact that gains and losses
are treated symmetricalty. If the forward futures prices dropped to 1.8960 imstead of
rising to 1.9040 the futures trader would take a loss of $4.000, while the forward
trader would take a loss of only $3.900. il
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Forward Prices = Futures Prices 2?77
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‘ Forward Prices = Futures Prices 2?77
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P SR
(Futures Prices of Stock Indices)
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B s F=Sxexp((r-q)xT)e-
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Default Probability
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Example
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m K 5 P S&P500 4p#kci 800 Alfc i

=1% > &k & fI5 r=6% - p|= B ! & S&P
500 # f 1t % 0 2

F = 800 x exp( (0.06-0.01) x 3/12)

= $810.06
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| 47 #c% {1 (Index Arbitrage)

m Ef12 5 - &¥ 42582 % (Program Trading) i& 7 -
m F>Sxexp((r-q) xT)

o A FEIN o PR A Beehd Ak e

w0 G EY PR FR T P
= F<Sxexp((r-q)xT)
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‘ (Forward and Futures Contracts on Currencies)
|
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S SP®FLS o REmE R (i
) B

F=Sxexp((r-ry)xT)
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#R CF=Sxexp((r-r) xT)

|
w BRK AT A 4T 10008 mendh B 5 A fE 3w
M- E o RS EL (ARER) o
o #1000 HA o RLE B RIS T 0 TR g
#eymiviz FlpeF F Hugix s
1000 x exp(r; T) x F
o #1000 B P S E A T E A ER T
FH- & o
1000 x S x exp(r T)
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#M C F=Sxexp((r-r) xT)

|
AR T REE T Tl

1000 x exp(r: T) x F = 1000 x S x exp(rT)

> F=Sxexp((r-r)xT)
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| Example
|

= Suppose that two-year int. rate in Australia and
the Unite States are 5% and 7%. The spot
exchange rate is 0.62 USD per AUD.

The two-year forward exchange rate should be
F =Sxexp((r-q) xT)
= 0.62 x exp( (0.07-0.05) x 2)
= 0.6453
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| Example
|
= If not, there exists an arbitrage opportunity.
n If the 2-year forward exchange rate is 0.66 (Too High) :

= Borrow 1000 USD at 7% for 2 years, convert to 1000/0.62
=1612.9 AUD and invest the AUD at 5%.

= 2 years later, get 1612.9 x exp(0.05 x 2) =1782.53 AUD

= Enter into forward contract to sell 1782.53 AUD for
1782.53 x 0.66 =1176.47 USD.

= Pay 1000 x exp(0.07 x 2) =1150.27 USD for the borrowing.

= Net Income = 1176.47 — 1150.27 = $ 26.2
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| Example
|
» If the 2-year forward exchange rate is 0.63 (Too Low) :
» Borrow 1000 AUD at 5% for 2 years, convert to 1000 x 0.62
=620 USD and invest the USD at 7%.
= 2 years later, get 620 x exp(0.07 x 2) = 713.17 USD
= 2 years later, we need to pay 1000 x exp(0.05 x 2) =1105.17
AUD for the borrowing.

= Enter into forward contract to buy 1105.17 AUD that equal
to 1105.17 x0.63 = $ 696.26
= Net Income = 713.17 — 696.26 = $ 16.91
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I' VS. I (See Table 5.4 on P113))

|
m F=Sxexp((r-r) xT)
« F AR () AR () BRI F 2
Tk o %6 -
= Japanese, British Pound, Canadian Dollar, Swiss Franc, Euro
= REAIF () P Bl () P R 2
TF & %8 o

= Australian Dollar, Mexican Peso,
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I VS. I‘f (See Table 5.4 on P113.)

@ &2 b (Futures on Commodities)

Currency Futures Swiss Frang (CME)-CHF 125,000; §per CHF
Mach  BM6 8IS B AR 007 T
Japanese Yen (CHEH12500000,§ er 1006 koe 8 &5 B0 SN0 -0 168

March 8505 8546 Ba9d 500 -0010 275523
June 803 B3 8593 859 -0010 5516 Australian Dollar(CME)-AUD 100,000 § per AUD

Mach 7775 B8 %6 B ML L6707
e T3 TR M6 MR oML W
Canadian Dollar (CME)-CAD 100,000; § per CAD

Wadh S5 SS9 B3 855 008 155395 Mexican Pes (CME)- XN 500,000; § per 10MXN
Jme 8566 8569 85 A -8 2830 | Jan .. S1250 ~00100 0

Mach SO0 SUSL 5070 91085 -00000 9631
British Pound (CME)-£62500; § per £ Euro (CME)-€125,000; § per €

March 19308 19410 19265 19382 0074 134588 | March 13051 13078 13013 13081 .0009 174877
Jne 19326 19403 19266 L93m7 0074 18 | June 13079 13123 13061 13106 0009 1453

L2

A LV
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m — 7 &7 GEE S & (Storage Cost) o
m B U Z 7977 B S AT e o
AR RS

F=(S+U)xexp(rxT)
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Example

= Consider a one-year futures contract on gold. We assume no income and that it
costs $2 per ounce per year to store gold, with the payment being made at the
end of the year. Assume that the spot price is $450 and the risk-free is 7% per
annum for all maturities.
= The present value of the storage cost is
U =2xexp(-0.07 x 1) = 1.865
= The theoretical futures price is

F = (450 + 1.865) x exp(0.07 x 1) = $484.63
= If actual gold futures price is greater than $484.63, an arbitrageur can buy gold
and short one-year gold futures contracts to lock in a profit. If the actual gold
futures price is less than 484.63, an investor who already owns gold can
improve the return by selling the gold and buying gold futures contracts.
52
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= If the storage costs incurred at any time are proportional

to the price of the commodity, they can be treated as
negative yield, denoted as u.

F=Sxexp( (r+u) x T)

where u denotes the storage costs per annum as a
proportion of the spot price.

W =B

# F<(S+U)xexp(rT) > 7

» F RS BT RS A U R
F=(S+U)x exp(rT)
# F>(S+U)xexp(rT) »

n UERGIFE SHU) R -HieF s T AR Ue

n BN pAEIRR .

IR Ao & F-(S+U)xexp(rT) -

L] J?HW’#K’P’"* RIS
(SHU) m @b fls s -
n BB RN

DR TR A M

P F Ry E & &Y (S+U)xexp(rT) - Fo
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[
w BERFAMEFFAP S50 BAEPIEF Tho ELrAER P §2
e
w Bk- EHF £8f§ % $500 (TooHigh) » RI7 migim 2 4] :
 ER G $450000 T 1002 7 E £ o
v A e
» F|#EF] 50,000 - 45,000 x exp(0.07x1) - 200 = $1,537
w BEK- EHF AP P H K $470 (Too Low) > RIF r2ig 7 24 ¢
s S EFFRPRTA TG £ E TR A
n BRI
» F|#ES] : 45,000 x exp(0.07x1) + 200- 47,000 = $1463
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» F=(S+U)xexp(rT) -

A SR ] IO
(S+U)><exp(rT)
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| MR A

u ﬂmﬁ’" /ﬂ ?#mx{—ﬂr} s 1k Hp ,%, a}:ép%ﬁ_‘%
@ﬁmwmm%& BT o T

m TR D F=S xexp(rT) -

-/ﬂ

- /

F?i :

ML AT
F=(S+U)xexp(rT) -

= R MR

F = (S+U)xexp(rT) »

\“‘"‘@}t
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’

‘ { Fl4c £ ¥ (Convenience Yield)
!

n e E T kR R AR D £
e w1 e ifwo

w5 W R R AR W R
[/ S = F<(S+U)><exp(rT)o
s Ly E QA EF oMYy RETNS
F x exp(yT) = (S + U) x exp(rT)
=2 F=(S+U)xexp((r-y)x T)
=2 F=Sxexp((r+u-y)xT)

‘ { Fl4c £ & (Convenience Yield)
|

m F=Sxexp((r+tu-y)xT)
C oy €D B RF QAR

e YAl €D R

n SeeFig. 2.20nP34. & | 2 E 3| ¥ p il
o 1Bt E 0 y>(r+u§° Z 71 g P i {1
v]«:ﬁ., f%®d o FP A KPRt mak i P %
557 o AT gE G PR IR SRR 7 o
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58
|
Figure 2.2 Settlement futures price as a function of contract maturity on January 8,
2007, for (a) gold and (b) orange juice
"5“’, Futures price (3 per 0z) 207 ytyres price (cents per Ib)
Sl 200
630
190
620
610 180
(mm il mnlum\ nmnth Ca mu et maturity month
600 + 1704
Jan-07 \pr )7 Jul-07  Oct-07 Iunl Jan-07  Mar-07 V]nl? Jul 07 ‘\Lp 07 Nov-07
() Gold (b) Orange juice
60
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[ # 3 = & (Costof Carry )
|

m AT RS R RERE R G A
* K fEFE ¢ F= Sxexp(cT) -
s FoERETUERRARAHNREF o MAT
TS PG oo s - B PR A o
FIL D HFEF T URRBREFOL o 2ok Lo
BB E AL SRR R
s WA CHET T AT R O A
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[ #¥ 3 = A~ (Cost of Carry)
|
W LA ERIRAE B A ARG AR GTIL
F =S xexp(cT) = Sxexp(rT)
R RE ORI E CRERIS A RAIL) G A
1 c=r—q
F=Sxexp(cT)=Sxexp((r-q)xT)-
R R AE G ORRA A R A A
c=r-q+u

F=Sxexp(cT)=Sxexp((r-q+u)x T) -
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3] p #p e:E & (Delivery Options)
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Exercise

= 3,4,9,10,11,12,14,23
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