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Some Underlying Relationships

1.  Effects of Exchange Risk

Time Cost of
1 Mark

Value of
German

Bond

Value in
Dollars

0 .50 920 DM .50 X 920 =
460

1 .40 1000 DM .4 X 1000 =
400

8.70%HRor    
920

1000
)HR(1 ==+

13.04%usRor    
460

400
)usR(1 −==+

46

40

920*.50

1000*.40
)usR(1 ==+
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50.

40.
)1( =+ xR

%20.−=xR

)1)(1()1( HRxRusR ++=+

HRxRHRxRusR +++=+ 11

)0870)(.20.(0870.20.11 −++−=+ usR

small sit' arguing  termR R dropNormally Hx

HRxRusR +≅

%30.11−≅usR
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)()( HRxRVarusRVar +≅

)cov(2)var()var()var( HRxRHRxRusR ++=

Normally drop covariance arguing its small

)()()( HRVarxRVarusRVar +≅

21)]()([21)]([ HRVarxRVarusRVar +≅

525 .)xDev.(R     Std. .)xVar(R ==

416 .)Hev.(R     Std.D.)HVar(R ==

21]16.25[.)(. +=usRDevStd

64.).(. =usRDevStd
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2. Covered Interest Rate Parity

define

1. usR  return in U.S. dollars.

2. HR return in home currency

3. tF  Futures price of one unity of foreign
currency at time t

4. tS  Spot price of one unit of foreign
currency at time t

Strategy A

Buy U.S. 90 day T bill for $100

Ending wealth 100X(1+ usR )
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Strategy B

1. Buy German 90 day government bill and enter
into futures contract.

Marks invested
1001 ×oS

Ending wealth in Marks
[ ] )1(1001 HRoS +×

Ending wealth in Dollars
[ ] oFHRoS ×+× )1(1001

Since both riskless, law of one price holds

)1()1( HR
oS
oF

usR +=+
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3. Uncovered interest rate parity

Strategy A

Buy U.S. 90 day T bill for $100

Ending wealth = $100(1+ )usR

Strategy B

Buy 90 day T bill

Marks invested 1001 ×oS

Ending wealth in Marks

)1)(1001( uRoS +×

Ending wealth in Dollars
{ } ( ) 111001 SHRoS ×+×

Where 1S  is spot rate in 90 days
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Uncovered interest rate parity says they have
same return.  Rate not application of law of one
price since different risk.

oS

S
HRusR 1)1()1( +=+

Putting this relationship together with covered
interest rate parety implies

( )1SEoF =

Also note that

( )
( ) oS

S

HR
usR 1

1

1
=

+
+
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Example %6=usR
 %12=canR

Current exchange rate .80

80.

)1(

12.1

06.1 SE
=

( ) 757.1 =SE

or Canadian dollar is expected to depreciate

4. Purchasing Power Parety

define
1. U.S. in inflationsI =
2. Country foreign in inflationHI =

)1(
)1(1

SI
HI

oS
S

+
+

=
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Evidence
1. Uncovered interest rate parity is

( )
( ) oS

S

HR
usR 1

1

1 =
+
+

Consider the following regression

( ) oS

S

HR
usR 1

1

)1( =
+
+

We should find a = 0  b = 1

regressions find b ≤≤≤≤ 0 evidence against uncovered
interest rate parety.  One possible explanation is
"peso problem"

2. Purchasing Power Parety

     Very poorly supported especially in short run
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Investment Strategies

1. Betting on uncovered interest rate parity not
holding

Buy high HR

2. Betting on uncovered interest rate parity not
holding partial hedge

Buy High  HR
Hedge Low HR
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3. Active bet on currency movement

BELIEF SPREAD BETWEEN CANADIAN
AND U.S. DOLLAR WILL WIDEN

DESIRE GAIN FROM WIDENING OF
SPREAD WITHOUT TAKING RISK OF SHIFT
IN YIELD CURVE

DEFINE

1. W = WEALTH IN DOLLARS
2. 1Q = QUANTITY OF U.S. BONDS

3. 2Q = QUANTITY OF CANADIAN 
BONDS

4. CQ = QUANTITY OF CANADIAN 

DOLLARS
5. 1P = PRICE OF 1 MILLION FACE 

VALUE U.S. BONDS
6. 2P = PRICE OF 1 MILLION CANADIAN

BOND
7. CP = PRICE OF CANADIAN $ IN U.S.

W = CQCPQPCPQP ++ 2211

W  = CQCPQPCPQP ′+′′+′ 2211
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DEFINE ∆∆∆∆ AS CHANGE

( ) CQCPQPCPPCPQPW ∆+−′′+∆=∆ 22211

    CPCPCP −′=∆

     x    222 PPP −′=∆

222222 PCPPCPPCPPCPPCPPCP −+′−′−+′′

22222 PCPCPPPCPPCPPCP −∆−∆−′′=∆∆

22222 PCPCPPPCPPCPPCP ∆∆+∆+∆=−′′∴

( )
22

22211
PCPQ

CPPCQCQQPCPQPW

∆∆+
∆⋅++∆+∆=∆

Assume 022 ≅∆∆ PCPQ

( ) CPPQCQQPCPQPW ∆⋅++∆+∆=∆ 222211
Desire
(1) Bet on spread change
(2) Neutral

a.  parallel shifts
b.  currency changes
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r

r
D

P

P

+
∆−=∆

1

( ) rvr
r

PD
P ∆=∆

+
⋅−=∆

1

( ) CPPQCQCPrVQrVQW ∆++∆−∆−=∆ 22222111

(1) 02211 =+ CPVQVQ
(2) 022 =+ PQCQ

Assume Canadian interest rate will fall (relatively)
(1) Long Canadian
(2) Short U.S.
(3) Short Currency

4.  Term Structure Differences
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