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FOREIGN EXCHANGE INSTRUMENTS, MEASURING AND MANAGING FOREIGN EXCHANGE EXPOSURE
FORWARDS, FUTURES, OPTIONS, SWAPS AND EXPOSURE HEDGING
A forward contract is an agreement between two parties to buy or sell an asset in the future.  A futures contract is a version of a forward contract that has been standardized.  Futures contracts are listed on an exchange.  There are several distinctions between forward and futures contracts.  First, forward contracts are generally traded by large institutional investors who are geographically dispersed, while futures contracts trade on centralized exchanges.  As of 1992, the Chicago Mercantile Exchange launched GLOBEX, which allows after-hours trading of listed futures contracts.  Second, as previously mentioned forward contracts are customized, while futures contracts are standardized.  One aspect of this standardization is in the form of payment risk.  With futures contracts, clearinghouses such as banks take the responsibility for settlement, while forward contracts have possible counterparty risk as the loosing party might default at the time of payment.  Finally, with a forward contract no cash flows take place until the final maturity of the contract, but a futures contract requires an initial margin amount and are “marked-to-market” allowing customers greater liquidity.
Currency and Interest Rate Futures

Currency futures contracts specify the price at which a currency can be bought or sold at a future date.  They are used to hedge foreign exchange risk.  These contracts are “marked-to-market” daily; therefore, investors can buy or sell these instruments on a daily basis.  The value (F) of a futures contract is the current spot price (S) multiplied by one plus the interest rate over period (t), plus the cost of storage which is a function of time and the current spot price.
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Interest rate futures are the most actively traded futures contracts in the world.  They are based on relative interest rates and are used to hedge interest rate exposure.  The value of an interest rate contract at maturity (V) is the notional principal value of the contract (N) multiplied by the spot interest rate on the maturity date of the contract (Si,t+n) minus the futures rate on interest (i) at time (t) that matures (n) periods later (Fi,t,n).
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Options

An option represents the right (rather than the obligation) to buy or sell an underlying security.  Options exist for bonds, stock indices, commodities, futures, and foreign currencies.  A currency option offers the investor the right to buy a quantity of foreign currency for a specified domestic currency.  An important difference between currency options and currency futures options is that currency options depend on the difference between the exercise price and the exchange rate at maturity.  An option on a futures contract gives the holder the right to enter a futures contract at a given futures price.  Payoff on a options futures contract depends on the difference between the exercise price and the exchange rate futures price at maturity.  

Two basic types of options are calls and puts.  A call is the right to buy an underlying security at a given price, while a put is the right to sell an underlying security at a given price.  European options can only be exercised on the maturity date.  American options can be exercised at or before the maturity date.  Exchange-traded options are standardized in terms of the size of the contract, maturities, and exercise prices.  Options have several benefits including, liquidity, price disclosure, low transactions costs, and there is no need for delivery of the underlying security.
SWAPS

An interest rate swap is a means of transforming fixed payments into variable obligations or vise versa.  Foreign exchange swaps allow a firm to quickly restructure its balance sheet, by giving it the opportunity to exchange fixed obligations for interest-sensitive obligations (or vise versa).  The rapid growth of the swap market has created increased concern about credit risk.  (Bodie et al, 2002)  Additionally, new variations of the basic swap arrangement have been introduced, such as interest rate caps, interest rate floors, and collars.  An interest rate cap is an agreement in which the buyer makes a payment today in exchange for possible future payments if a reference interest rate (commonly LIBOR) exceeds a specified limit (the cap) on a series of pre-specified settlement dates.  An interest rate floor pays the holder if, in any period, the interest rate falls below a limit (known as the “floor”).  A collar combines the two previous instruments.
Hedging
Hedging refers to techniques that offset particular sources of risk.  The advantage of hedging using futures contracts is that a high exposure to interest-rate changes can be gained with only a minimal cash outlay.  Many firms manage currency exposure by taking a position, acquiring either-- a cash flow, an asset, or a contract, that will offset an existing position.  A hedge is a form of insurance or protection.  Hedging cash flows narrows the distribution of returns about the mean and thus reduces risk.
TRANSACTION AND OPERATING EXPOSURES

Foreign exchange exposure can be defined as the effect of unexpected changes in the real exchange rate of the firm.  (Pantzalis et al, 2001)  Foreign currency exchange exposure has several dynamics, two of which are the value assets with fixed nominal payoffs and the value of real assets held by the firm.  The first, translation exposure, is the exposure short-term foreign assets are exposed to due to inflation uncertainty, while domestic assets are not exposed to this exchange risk.  (Jorion, 1990)  

Transaction Exposure

Eiteman et al (2001) define transaction exposure as a measure of change in the value of outstanding financial obligations which are incurred prior to a change in exchange rates but are not due to be settled until after exchange rates change.  Miller and Reuer (1998) infer that a firm’s exposure to foreign exchange movements increases with the ratio of exports to total corporate sales.  This is attributed to the firm’s position in foreign currency.  (Miller and Reuer, 1998)  As the firm’s home currency appreciates, the value of receivables denominated in other currencies will fall.  The relationship between export sales intensity and economic exposure considers both the value of receivables and the effect on foreign exchange rate movements on future sales.  It is a widely accepted economic principle that a firm in a country with an appreciating currency has a cost disadvantage relative to firms in countries with stable or declining currency values. (Miller and Reur, 1998) Transaction exposure is the effect of unexpected changes in the nominal exchange rate on the cash flows associated with assets and liabilities. Therefore, transaction exposure can also arise from purchasing or selling on credit in a foreign currency, borrowing or lending in a foreign currency, and owning assets or liabilities denominated in a foreign currency. 

Operating Exposures

Operating exposure is also called economic exposure, competitive exposure, or strategic exposure.  It measures the change in the present value of the firm, which results from any change in future operating cash flows caused by unexpected changes in exchange rates.  Real assets are affected through exchange rate movements, through effects on aggregate demand or the cost of traded inputs.  Operating exposure is the effect of unexpected changes in the exchange rate on cash flows associated with a firm’s real assets and liabilities.  (Pantzalis et al, 2001)  Operating exposure stems from unexpected changes on the firm’s input costs and output prices.  For example, if costs are incurred in the local currency but sales are earned in the foreign currency, depreciation in the local currency will increase profits.  Also, if both costs and profits are in a foreign currency, depreciation of the local currency will increase profits.  
Pantzalis et al (2001) point out that transaction exposure can be easily hedged using currency derivatives, but that operational hedges are significant determinants of exchange rate risk, as measured by the “breadth” and “depth” dimensions of the multinational corporation’s foreign subsidiary network.  According to Pantzalis et al (2001) a firm’s ability to construct operational hedges effectively reduces exposure to currency risk for firms with either positive or negative exposures.  Operational hedges are best suited to manage the impact of exchange rate changes on the firm’s competitive position across markets and products.  Operating flexibility is the ability to shift factors of production across borders and to transfer resources within a network to take advantage of exchange-rate movements.  (Pantzalis et al, 2001)  They found that the impact of the firm’s ability to construct operational hedges effectively reduces exposure to currency risk for firms with either positive or negative exposures.
EXCHANGE RATE EXPOSURE

Exchange rates are a major source of uncertainty for multinational firms.  (Jorion, 1990)  Exchange rate risk is of great concern to both market participants and managers.  Investors are concerned with the impact of unexpected changes in the exchange rate as it relates to portfolio values, and managers are also concerned with the exposure of the firm as it relates to profitability. (Pantzalis et al, 2001)  Exchange rate fluctuations affect operating cash flows and firm value through translation, transaction, and economic effects of exchange rate risk exposure. (Choi and Prasad, 1995)  The estimation of exchange rate exposure is a relatively new area in international finance. (Bodnar and Wong, 2000)
According to Jorion (1990) exchange-rate exposure is related to the fraction of total sales made overseas by US multinationals.  Although he does admit that exchange rate risk appears to be diversifiable, he points to implications for asset-pricing tests.  If exposure could be priced in an arbitrage pricing framework, firms could affect their cost of capital by hedging.  Choi and Prasad (1995) posit that the exchange risk sensitivity of firms will depend on their operating profiles, financial strategies, and other firm-specific variables.  It is intuitive that the cash flow sensitivity of a firm to exchange rates should depend on the nature of a firm’s activities, such as the extent to which it imports/exports, its involvement in foreign operations, the currency denomination of its competition, and the competitiveness of its input and output markets.  Bodnar and Wong (2000) point out that the theoretical examination of exposure coincides with the interest of a firm’s managers in understanding how their firm’s cash flows will by affected by exchange rate change in order to make value-maximizing risk management decisions.  
Two models emerge for measuring the exchange rate exposure of a firm: actual cash flow analysis and market value analysis.  The first model focuses on actual cash flows and the effect of exchange rate changes in order to make operating decisions and to assess financial performance.  According to Bodnar and Wong (2000) this approach suffers from the difficulty of incorporating all of the complexities of cash flow effects into the model.  The second model looks at the market value of the firm, under the assumption that the present value of a firm’s future cash flows is the market value of the firm.  With this approach, estimation of exchange exposures can be obtained from the coefficient on the exchange rate variable where Rj is the stock return for firm j, γj is the exchange rate elasticity of firm j, XR is the percentage change in an exchange rate variable, βj is the beta of the firm with respect to the market portfolio. The exchange rate variable is defined as the home currency price of a foreign currency.
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The above equation is an extension of the market model.  The incorporation of the market model in the equation controls for the portfolio’s own exchange rate exposure.  Bodnar and Wong (2000) point out that the choice of the market portfolio does make a difference in the outcome of the analysis.  While articles like those by Jorion (1990) successfully explain the cross-section variation in exposure, Bodnar and Wong (2000) point out the difficulty in identifying statistically significant and economically meaningful point estimates of a firm’s exchange rate exposure. Specifically, they examine the importance of model structure on the empirical estimation of exchange rate exposure.  

Choi and Prasad (1995) estimated a model of firm valuation to examine the exchange rate sensitivity of firm value, and found that 60% of U.S. multinational firms benefited with the depreciation of the dollar.  They also found a positive relationship between the scope of the foreign operations of a firm and exchange rate sensitivity, where foreign operations were measured by foreign sales, assets, and operating profits. 
Miller and Reuer (1998) looked at foreign direct investment and its effect on economic exposure to foreign exchange rate movements.  Although the strategic intent behind FDI differs, all FDI investments create new sourcing or sales location opportunities reducing exposure to foreign exchange and other risks.  Miller and Reuer (1998) find that foreign market participation through direct investment reduces firms’ economic exposure.  Economic exposure is the sensitivity of a company’s value to fluctuations in foreign exchange rates.  In order to capture the extent of this exposure, Miller and Reuer (1998) use multiple exchange rates.
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