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Figure 4.4 Selected Foreign Exchange Rates
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Solution to Yamada's Stylized Arbitrages

a)  Yamada can make an arbitrage profit by doing a long (DM) covered interest arbitrage.  The

arbitrage is short because it involves borrowing in US and investing in DM.  This arbitrage involves

the following sequence of transactions which will all be executed at 9:10 am Singapore time:

Borrow $5,000,000 for three months.  In three months time, the amount owing on this borrowing will

be: ($5 mil)(1 + (.09/4)) = $5,112,500

Exchange the $5 mil. at the spot exchange rate to get ($5 mil)(1.82) = 9.1 mil DM.

Invest the 9.1 mil. DM for three months.  In three months time, the investment will mature to a value:

(9.1 mil)(1 + (.05/4)) = 9,213,750 DM

Sell the maturing value of the DM investment for US dollars using a three month forward exchange

contract.  At the quoted forward exchange rate of 1.8, the DM investment will produce

(9,213,750/1.8) = $5,118,750

In three months time, the DM investment will mature and the proceeds delivered on the forward

exchange contract.  The proceeds of the forward contract will be used to settle the maturing three

month loan producing an arbitrage profit of $5,118,750 - $5,112,500 = $6250.

b)  If the US interest rate is 10%, instead of 9%, then the cost of the US$ borrowing would be (5

mil)(1 + (.1/4)) = $5,125,000.  Because this exceeds the covered return which could be received on

the DM investment, the short arbitrage would not be profitable.  However, in the absence of

transactions costs, it would now be possible to do the long arbitrage, which would involve borrowing

in DM and investing in the US.  In this case the profit would be $5,125,000 - $5,118,750 = $6250.

c)  The presence of a $7000 transaction cost would prevent either the long or the short arbitrage from

being executed.  This illustrates the point that covered interest arbitrage only provides upper and lower

boundaries on the available combinations of interest rates and exchange rates that are consistent with

absence of arbitrage at a specific point in time.

NOTE:  In actual practice, the presence of transaction costs dictates that the spot and forward

transactions will combined into one transaction, a foreign exchange swap.

 The basics of the arbitrage trading strategy can be illustrated by considering a stylized cash-and-carry arbitrage

trade between US dollars and a foreign currency for 1 year securities.  If the covered foreign interest rate exceeds

the rate on a comparable US security, the trade described in Figure 4.5 can be executed at t=0.  Assuming perfect

capital markets, this trade will generate an arbitrage profit by assumption because the amount received on the

covered foreign investment will be more than the cost of the US dollar borrowing.



Risk Management, Speculation and Derivative Securities14

Figure 4.5: Short Covered Interest Arbitrage Trade

At t=0

   US asset       Exchange Market       Foreign (Canadian) asset

Borrow $Q for            Buy $Q/S(0) Canadian       Invest $Q/S(0) for 1 year 

1 year at r(0,1)               dollars, spot    at r*(0,1)

    Sell ($Q/S(0))(1+r*(0,1)) Canadian

     dollars forward at F(0,1)

At t=1 Use the funds from the maturing foreign asset to settle the forward exchange

            position by paying the foreign currency and receiving US dollars.  Use these

            dollars to settle the US dollar loan.

where: F(0,1) = the 1 year forward exchange rate in US direct terms; S(0) = the spot exchange rate in

US direct terms; r(0,1) = the domestic (US) interest rate on a 1 year zero coupon security (quoted on a

365 day basis);  r*(0,1) = the foreign (Canadian) one year interest rate (quoted on a 365 day basis).

   To see how the series of transactions in Figure 4.5 translates into an arbitrage profit function, consider that the

fully covered value of the foreign asset at maturity is F(0,1){$Q/S(0)}(1+r*) while the amount to be repaid at

maturity of the loan is $Q (1+r).  This produces the arbitrage profit function associated with the short arbitrage:

Bs(0) = F(0,1){$Q/S(0)}(1+r*) - Q (1+r) # 0

The # 0 condition is required for absence of arbitrage.

  To this point, much of the discussion of arbitrage transactions has assumed perfect markets.  This assumption

permits the profit functions for both the short and long arbitrages to be combined to produce an equality

relationship involving forward and spot prices. When markets are not assumed to be perfect, as is the case in

actual markets, then the short and long arbitrage conditions provide upper and lower boundaries on the futures or

forward price.  To see how this occurs, relax the assumption that lending and borrowing rates are equal by letting

y and y* denote the interest rates applicable to the long covered interest arbitrage trade done using covered

Canadian borrowing to finance a US asset position.  A sequence of transactions similar to those in Figure 4.5

produces the arbitrage profit function:

BL(0) = Q (1+y) - F(0,1){$Q/S(0)}(1+y*) # 0

In this case y = y(0,1) is a lending rate and y* = y*(0,1) is a borrowing rate, while for the short arbitrage r is a

borrowing rate and r* is a lending rate.

     Manipulating the long arbitrage condition gives:

F(0,1) $ {(1+y)/(1+y*)} S(0)


