The International Equilibrium Model
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Assumptions:

Spot exchange rate: FF9.5 = $1.00

Forward exchange rate one year: FF10.0 = $1.00

Forward discount on FF = 5%

Forecast rate of inflation in France = 10%

Forecast rate of inflation in United States = 5%

Interest rate of one-year governments in France = 14%

Interest rate of one-year governments in United States = 9%

PPP – PURCHASING POWER PARITY

GFE – GENERALIZED FISHER EFFECT

IRP – INTEREST RATE PARITY

UFH – UNBIASED FORWARD RATE HYPOTHESIS

IFE – INTERNATIONAL FISHER EFFECT  

INTEREST RATE PARITY (IRP)

THEOREM STATING THAT A HEDGED INVESTMENT IN A FOREIGN CURRENCY – DENOMINATED DEPOSIT MUST EARN THE SAME TOTAL RETURN AS A U.S. DOLLAR – DENOMINATED DEPOSIT. FORMALLY
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WHERE RF, RUS, ARE THE N-DAY FOREIGN AND U.S. INTEREST RATES,

EXAMPLE:

U.S. 90-DAY INT. RATE: 



4.00%

GERMAN 90-DAY INT. RATE: 


9.66%

SPOT EX. RATE: 




.6154 $/DM

90-DAY FW EX. RATE: 



.6069 $/DM

GIVEN THESE INTEREST RATES AND EXCHANGE RATES, IRP HOLDS BECAUSE

(1/ .6154) (1+ .0966/4) (.6069) = 1 + .04/4

I.E. IF I TAKE $1, CONVERT IT INTO DM, INVEST THE PROCEEDS IN GERMANY AND LOCK IN THE CURRENT FORWARD RATE TO EXCHANGE THE DM BACK INTO $, I SHOULD EARN THE SAME RETURN AS IF I SIMPLY INVESTED THE $1 IN THE U.S.

WHEN IRP HOLDS, THE FORWARD PREMIUM APPROXIMATELY EQUALS THE INTEREST DIFFERENTIAL, RUS – RF.

HERE THE FORWARD PREMIUM, CALCULATED EARLIER, IS –5.525%, AND THE INTEREST DIFFERENTIAL IS 4.00% - 9.66% = -5.66%

IRP ALWAYS HOLDS (DOWN TO THE LEVEL OF TRANSACTIONS COSTS) BECAUSE IT IS AN ARBITRAGE CONDITION. IF IRP DOES’NT HOLD TRADERS CAN EARN PROFITS WITHOUT TAKING AWAY ANY RISK AND WITHOUT PUTTING UP ANY OF THEIR OWN MONEY. ILLUSTRATION:

PREVAILING MARKET CONDITIONS:

U.S. 90-DAY INT. RATE: 4.00%

GERMAN 90-DAY INT. RATE : 9.66%

SPOT EX. RATE: .6154 $/DM

90-DAY FW. EX. RATE: .6125 $/DM

COVERED INTEREST ARBITRAGE:

BORROW $, CONVERT INTO DM AT SPOT RATE, INVEST AT DM INTEREST RATE, INVEST AT DM INTEREST RATE, SELL DM FORWARD AT 90-DAY FORWARD EX. RATE, REPAY $ LOAN.

CIA (DETAIL):

BORROW $10,000,000. CONVERT LOAN PROCEEDS INTO DM AT CURRENT SPOT EXCHANGE RATE; RECEIVE

10,000,000/ .6154 = DM 16,249,594

INVEST THE DM AT THE DM INTEREST RATE; RECEIVE

DM 16,249,594 * (1 + .0966/4) = DM 16,642, 022 IN 90-DAYS.

SELL FORWARD DM 16,642,022 AGAINST $ TODAY, AT THE 90-DAY FORWARD EXCHANGE RATE. THUS, LOCK IN RECEIPT OF 

DM 16,642,022 * .6125 $/DM = 

$10,193,238 IN 90 DAYS.

REPAY $ LOAN. WILL OWE

$10,000,000 * (1 + .04/4) = $ 10,100,000 IN 90 DAYS.

THE NET PROFIT IS THUS $ 10,193,238 – 10,100,000 = $ 93,238 REALIZED IN 90 DAYS.

EXCHANGE RATE FORECASTING USING PPP:
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WHERE ET IS THE FORECAST EXCHANGE FOR YEAR T, E0 IS THE CURRENT SPOT EXCHANGE RATE ($/UNIT OF F.C.), IUS AND IF ARE THE U.S. AND FOREIGN INFLATION RATES. EXAMPLE: 

IUS = 5%, IF = 10%

T
 ET
0
.1000

1 .0955

2 .0911

3 .0870

4 .0830

MAJOR SHORTCOMINGS:

· ASSUMES EXCHANGE RATE IS CURRENTLY IN EQUILIBRIUM.

· NEED INFLATION FORECASTS

FORECASTING     F.E. RATES      USING INTERNATIONAL      FISHER        EFFECT
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WHERE RUS(T), RF(T) ARE CURRENT US AND FOREIGN INTEREST RATES FOR BONDS WITH T YEARS TO MATURITY. EXAMPLE:

	T
	RUS(T)
	RF(T)
	ET

	0
	
	
	.5000

	1
	4.00%
	9.00%
	.4771

	2
	5.00%
	8.50%
	.4683

	3
	5.50%
	8.25%
	.4629

	4
	6.00%
	8.00%
	.4640

	5
	6.50%
	7.75%
	.4717


MAJOR ADVANTAGES:

· INTEREST RATES AVAILABLE

· DOESN’T ASSUME CURRENT EXCHANGE RATE IS IN EQUILIBRIUM

· USES INFO IN TERM STRUCTURE

INTERNATIONAL FISHER EFFECT (IFE)

ALSO CALLED “FISHER OPEN” OR “UNCOVERED INTEREST PARITY”

VERY SIMILAR TO INTEREST RATE PARITY. ONLY DIFFERENCE IS THAT THE FORWARD EXCHANGE RATE IS REPLACED WITH THE EXPECTED FUTURE SPOT RATE:
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RATIONALE: RISK-NEUTRAL INVESTORS, EX-RATE, EX-ANTE, MUST EXPECT TO EARN THE SAME TOTAL RETURN IN DIFFERENT COUNTRIES, OTHERWISE CAPITAL FLOWS TAKE PLACE WHICH FORCE APPROPRIATE ADJUSTMENTS IN EITHER EXCHANGE RATES, OR INTEREST RATES, OR BOTH.

PROBLEMS: 

· NOT AN ARBITRAGE CONDITION, THEREFORE WEAKER THAN IRP

· RISK PREMIA IN FORWARD EXCHANGE RATES

        Forecast rate of change 


         of spot exchange rate 


         of foreign currency 


                –5%





     Forward premium 


      or discount on  


    foreign currency 


         –5%





          Forecast difference 


           in rate of inflation 


                    +5%





          Difference in 


           interest rate 


             +5%
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