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1. Foreign exchange quotations.
You can read the text closely here, but I will never try to trick you by forcing you to remember how exchange rates are quoted. Thanks to archaic conventions, some currencies are quoted in terms of units per dollar (most are like this); others are quoted in terms of dollars per unit (like the British pound, or the euro). I will try to define exchange rates in units of foreign currency per dollar (and, when I am writing about other countries, the "home country currency" will be put in the denominator) regardless of convention, but you need to be careful when you are reading financial pages.

Obviously, when an exchange rate changes, it appreciates from one perspective and depreciates from another. Thus, if the Indonesian rupiah/US dollar exchange rate goes from 7000 Rp/$ to 6000, from the Indonesian perspective, the rupiah has appreciated: dollars are less expensive. From the American perspective, the dollar has depreciated: rupiah are more expensive, since a dollar buys fewer of them.

In practice, each currency has two exchange rates relative to any other. The bid price is the exchange rate at which a dealer is willing to buy a currency; the ask or offer price is the rate at which a dealer will sell a currency. Currencies are usually quoted to five digits (the last two or three are called "points"). The "spread" reflects dealer commission on the transaction. This spread tends to be tiny for large transactions involving major currencies; it becomes large for small transactions (less than $1 million) and those involving minor currencies. Single quotations are usually taken to be the midpoint of bid and offer prices.

For example, for a large transaction, the (/$ exchange rate might read



(/$=
.80000  --  .80020

This means that a bank will buy a dollar for .80000 euros and sell one for .80020 euros. It will therefore cost $12,500,000 to buy (10,000,000. If one sells (10,000,000, the bank will give $12,496,876. Thus, if one bought and then sold 10 million euros, the two transactions would cost $3,124.

In the example here, the spread is 0.025% (making the commission on a single transaction half of that, or 0.0125%). If you travel abroad and change $100 for euros, though, you will not get $100x.8002 = (80.00. Rather, for minor transactions the bid-offer rate is more likely to be like


.79000
--  .81000

and if you are unlucky enough to be trading Finnmarks in Vietnam, for example, you might get hit with a 10% or 20% commission -- if you can sell your Finnmarks at all.  Of course, you might cleverly charge all your expenses on a credit card -- in which case the bank or hotel in question might wait for several days until they decide on the rate most favorable to them (unfavorable to you). 

Most currencies are quoted against the US dollar. Other rates -- cross-rates -- are then calculated from dollar quotations. For example, suppose that the bid-ask spread on the Japanese yen (Y) to dollar exchange rate is:


 Y/$  
=
120.00  --  120.01

Then the yen/euro rate is obtained as follows:



 Y /(
=
(Y /$)/((/$)


Thus, the Y /( bid price is the price (number of yen) at which a bank will buy euros. This is equivalent to selling yen to buy dollars (at a bid price of 120.00) and then selling dollars to buy euros (at an ask price of 0.80020). 


Y /(BID
=
(Y /$)BID/((/$)ASK
=
120.00/.80020
=
149.96

The Y /( ask price is the price (number of yen) at which a bank will sell euros. This is equivalent to selling dollars to buy yen (at an ask price of 120.0q) and then selling euros to buy dollars (at a bid price of 0.80000). 


Y /(ASK
=
(Y /$)ASK/((/$)BID
=
120.01/.80000
=
150.01

Thus, the yen/euro spread is:


Y /(
=
149.96 -- 150.01

Notice that the percentage spread (0.033%) is slightly higher than for the dollar based conversions. This is because, in effect, two transactions are being made. Notice also that there is no need to have a whole matrix of exchange rate conversions. Once exchange rates for all currencies are known against a common currency (notably, but not necessarily, the US dollar), then they can be determined against each other as well.

4. 
Forward markets.
Exchange rates conventionally refer to spot or current rates of exchange. These are used to settle commercial purchases, or for investments. But many people and firms anticipate a need for foreign currency in the future, and since its value may be highly uncertain, will be interested in purchasing a contract today that provides for delivery and settlement in the future, usually 30 or 90 days later. This means making a forward purchase, and its cost will depend on the forward exchange rate. Before getting into these at length, it should be noted that the inability to insure against long run obligations priced in foreign currencies is a major obstacle to investment and development in many poor countries. In many developing countries, firms or governments need to obtain long-term loans from abroad, and these are typically priced in foreign currency (that is, repayment is in dollar terms). Since the borrowers are unsure of the exchange rate, and are unlikely to make forward purchases for many years in the future, they are left with exchange rate risk.

Forward exchange rates are typically quoted at a premium or discount of the spot rate. The annualized forward premium (discount) is defined as:
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5.
Eurocurrency market.

The interbank forward exchange market is closely linked to the Eurocurrency (or Eurodollar) market, which is an offshore market that accepts dollar (and other currency) deposits, and makes loans in these currencies as well. Banks who make such loans quote both spot and “term” currencies. That is, they quote bid-ask spreads for deposits and loans in different maturities. For example, an interest rate quotation of 4 ½ - 4 5/8 on 3-month Europound funds means that the bank stands ready to borrow pounds (sterling) for 90 days at and annualized 4.5% rate, and will lend pounds at 4.625%, plus whatever commission is charged (which could be substantial, as it includes risk premia) over the interbank market rate.

Eurocurrency interest rates are often called the LIBOR rate (London InterBank Offered Rate). Although separate forward foreign exchange rate markets exist from the Eurocurrency market, they are so closely tied that only one needs to exist.

6.
Exchange rate and interest rate markets.
To see this, consider how arbitrage would permit enormous (in principle, infinite) profits if forward exchange rate premia (discounts) were not tied to interest rate differences.

Consider the following data for Indonesian rupiah Rp and Singapore dollars S$:


Spot exchange rate


Rp/S$


5000


One year forward exchange rate



5500


One year interest rates



Singapore





10%



Indonesia





30%

Ignoring bid and ask price differences in exchange and interest rate markets, consider the opportunity here. At t=0 (time zero), one could borrow as much as possible from Singaporean banks (say, S$ 100 million)

	                            Currency speculation and arbitrage

	
	t=0
	t =1

	Step 1: Borrow S$100 m.
	+S$ 100 m
	- S$110 m

	Step 2: Convert S$ 100 m to Rp 500,000 m. at t=0
	-   S$ 100 m

+  Rp 500,000 m
	

	
	
	

	Step 3: Lend Rp at 30% for 1 year
	- Rp 500,000 m
	+ Rp 650,000 m

	Step 4: Purchase forward contract that enables you to acquire S$110 m. at t=1 at Rp/S$ 5500
	
	· Rp 605,000 m

+  S$ 110 m.

	Step 5: Count profits, prepare to repeat process…
	Net revenue: 0
	Net revenue:

Rp. 45,000 m.


Obviously, this cannot happen forever, because everyone would do it. If such a disequilibrium were to exist, then people and firms would transfer assets in the short run from Singapore to Indonesia. This in turn would (a) cause capital scarcity in Singapore, driving interest rates up there, (b) cause capital abundance in Indonesia, causing Indonesian interest rates to fall, (c) create demand for rupiah, and decrease demand for Singapore dollars, causing the rupiah to appreciate – that is, for the spot Rp/S$ exchange rate to decline.

Arbitrage possibilities are eliminated when expected earnings (or cost of capital) are the same regardless of which currency one holds. This occurs when the forward rate F times one plus the domestic (Indonesian) interest rate (principal plus interest earnings) is equal to the spot exchange rate S times one plus the “international” (Singaporean) interest rate:
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This can be rewritten as
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Put differently, a forward contract is equivalent to (1) borrowing a currency, (2) exchanging (swapping) it for another currency at the spot exchange rate, and (3) lending it for the same maturity.
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