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Introduction

The collapse of the fixed exchange rate systenbkstted under the Bretton
Woods Agreement ushered in fluctuating exchangersggimes. Although extreme
volatility is managed by monetary authorities, tluations in exchange rates present
unique challenges to the manager of a multinatioagdoration (MNC). This chapter
reviews various types of exchange rate regimesiauiisses the types of risk an
MNC faces due to exchange rate fluctuations. Spatiention is paid to how these
risks are measured and ways in which they are liedgjag available financial
market instruments. The chapter also discussdsaege rate forecasting models that
are frequently used.

|. Exchange Rate Regimes

Fixed Exchange Rate System

In a fixed exchange rate system, exchange ratd&areby governments and
are therefore held constant or permitted to flo#tiw very narrow boundaries in
foreign exchange markets. Central banks havetéoviene if market forces push the
exchange rate away from the predetermined par sal@euntries fixing their
exchange rates however have no independent morpeihcy instruments to affect
employment and real output (Fratianni, Salvatoragéh, 1997). This leads to
incompatibilities in a country’s economic policycacan give rise to currency crises
as illustrated such by the collapse of the BreWmods system and the Asian

financial crisis in 1997-1999.

MCOLLEGE oF
¢ A Management
UMASS

BOSTON

Financial Services Forum




Page 3 of 29 — Managing Exchange Rates — Bandopadhyaya, Gotti and Lu

Freely Floating Exchange Rate System

In a freely floating exchange rate system, theealithe currency is
determined solely by the forces of supply and demarthe foreign exchange market.
A freely floating exchange rate system allows maneauthorities to pursue their
own internal policy objectives such as growth amtlémployment rather than just
exchange rate stabilization. The exchange rateemtovmaintain equilibrium in the
balance of payments in. The system can also esalabuntry from shocks emanating
from the rest of the world (Friedman 1953, Sohm@é11 Mundell 1963). With
freely floating exchange rates, central banks dmeed to hold foreign exchange
reserves to defend the exchange rate, and the wooldbmy can function without
resorting to trade barriers and tariffs. Howewenstant changes in exchange rates
may cause a high degree of uncertainty and disgeurgernational trade and
portfolio flows, and foreign direct investment.

Managed Floating Exchange Rate System

In practice, the freely floating exchange rate eryshas never been adopted
under its purest form, with policy makers “managiagchange rates when necessary.
Managed floating exchange rate systems require tagnauthorities to intervene in
foreign exchange markets to smooth short-run fatcbns and prevent their
currencies from moving too far from a perceiveddamental value. Under this
system, monetary authorities can moderate the teyder the nation’s currency to
depreciate by selling or buying to change the v@whforeign currency reserves.

The feasibility of this system rests on the faet ihdoes not require the monetary

authorities to know the long-run trend in excharages. However, the effectiveness
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of official intervention in foreign exchange markes$ limited since official foreign
currency reserves are much smaller than interratmapital flows.

Pegged exchange rate system

A modern day alternative to freely and managedifigasystems is the
pegged exchange rate system. In this systemalne wf a country’s currency is
pegged to that of a foreign currency, usually ti&ddllar, and thus moves in line
with that foreign currency against other curren¢Madura, 2007). Pegged rates
require monetary authorities to manage the excheatgeand monetary policy
simultaneously to keep the pegged rates stablendfaies like those of China, Hong
Kong, Singapore, Malaysia and Argentina have eitherently or in the past pegged
their currency to the dollar. China’s peg to tioflal was an attempt to maintain
competitive pricing. Export oriented countriesli®ingapore and Hong Kong peg
their currency to the dollar because a large ptogoof their exports may be
denominated in dollars. Malaysia pegged its cuyda the dollar following the
Asian financial crisis to restore a degree of aderfice in their capital markets.
Argentina pegged its currency to ensure that theevaf its currency in international
markets remained strong even when the domestimaetpwas experiencing
hyperinflation. A problem with this system inclisdéhe emergence of a black market
in pegged currencies, particularly if it is illegaltrade the currency at any rate other
than the pegged rate, which may be quite diffefremb the perceived market-
determined rate. This system can also cause ctsifietween exchange rate and
monetary policy.

Since the breakdown of the Bretton Woods systefixefl exchange rates in

the early 1970’s when the values of the world’sanajrrencies began to float
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against each others, the shift from fixed to fléxie’xchange rates has been gradual.
Most developing countries shifted from pegs tongl& currency to pegs to a basket
of currencies, such as to the IMF’s special drawiglgt (SDR)' Since the early
1980s, there has been a shift away from currengy fmvard more flexible exchange
rate arrangements due to the increasing globalizati financial markets. However,
trade-offs exist between fixed and more flexiblgimees; under a more flexible
arrangement, monetary policy may be more indepénmuénnflation can be higher
and more variable.

Il. Multinational Corporation Exchange Rate Exposure

A consequence of exchange rate fluctuations isath&INC with operations
resulting in cash flows denominated in currencigggiothan its home currency is
exposed to a number of risks or exposures. Tloisosediscusses these exposures

and how they are measured and managed by the nmmayfage MNC.

1. Translation exposure

Foreign subsidiaries of a MNC are required by loegulations to use local
currencies in recording their financial transacsiofence, their financial statements
must beranslatedinto the currency of the parent company at theafrehch accounting
period when the parent company prepares its cataeli financial statemeritsThis
translation can take place using either the hissbexchange rate (the prevailing rate at
the time of the transaction), the current exchaagge (on the date the balance sheet is
composed), or average (mean) exchange rates @egraa of time.

There are two issues worth mentioning in the tegtiest process:

(i) The use of different exchange rates (historicakesu, or average) for different items

causes imbalances in the translated balance shiet foreign subsidiary. To re-

MCOLLEGE oF
¢ A Management
UMASS

BOSTON

Financial Services Forum




Page 6 of 29 — Managing Exchange Rates — Bandopadhyaya, Gotti and Lu

balance the balance sheet, an account caliedlation adjustmens credited or

debited. The exposure to translation adjustmectlised balance sheet, translation, or

accounting exposure. Net assets (liabilities) iim@asheet exposure arises when
assets (liabilities) translated at the current aategreater than liabilities (assets)
translated at the current rate.

(i) All balance sheet items translated at the currecit@nge rate, which can change
from period to period, are exposed to translatdpnstment.

Based on accounting theory and practice worldwittere are different exchange
rates and methods that a company can use in cguuintranslations (Doupnik and
Perera, 2008; Choi and Meek, 2008):

(a) Current/Noncurrent Method

Current assets and liabilities are translatedeatthrent exchange rate (the exchange
rate on the balance sheet date). Non-currentsagsdtliabilities and stockholders’ equity
accounts are translated at historical exchange (tte exchange rates that existed at the
time the transactions took place). There is nortecal basis for this method and it is
seldom used in any country.

(b) Monetary/Nonmonetary Method

Monetary assets and liabilities are translateti@ttrrent exchange rate while
non-monetary assets and liabilities and stockhsela#uity accounts are translated at
historical exchange rates. The translation adjestrmeasures the net foreign exchange
gain or loss on current assets and liabilities #sely were carried on the parent
company’s books.

Neither method (a) or (b) are allowed under U.Sé3ally Accepted Accounting

Practices (GAAP) or International Financial RepagtStandards (IFRS).

(c) Current Rate Method
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The objective of this method is to reflect the féett the entire investment of the
parent company in a foreign subsidiary is exposezkthange rate risk. Hence, all assets
and liabilities (monetary and nonmonetary, cureard noncurrent) are translated at the
current exchange rate. Stockholders’ equity actsoare translated at historical exchange
rates. Income statement items are translatecta&xdthange rate in effect at the time of
the transaction.

(d) Temporal Method

This method translates financial statements dwittibsidiary had been using the
parent company’s currency at the times at whichrdngsactions took place. Items
carried on the subsidiary’s books at historicakcogluding all stockholders’ equity
items, are translated at historical exchange rdtesas carried on the subsidiary’s books
at current value are translated at current excheatgs. Income statement items are
translated at the exchange rate in effect at the &f the transaction.

An important consequence of using either methpdr(¢d) pertains to how the
translation adjustment is reported. Under the Guiethod, the translation adjustment
is reported in the company’s balance sheet (Shiefsd Equity - Other Comprehensive
Income). Using the Temporal Method, it is repoitethe income statement as a
translation gain or loss.

US Generally Accepted Accounting Principles and Traslation Adjustment

The relevant U.S. GAAP (FASB 2009) standards dgakiith translation
adjustments are the Accounting Standard Codifiogfk&5C) Topic 830, Foreign
Currency Matters, which integrates the new codificeproject FAS No. 52 (Foreign
Currency Translation), and ASC Topic 220-10 (Corhpresive Income) which integrates

FAS No. 130 (Reporting Comprehensive Income).

ASC 830 recognizes two broad classes of foreigmatipas. The first includes
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foreign operations that are integrated within antguor economic environment. These

are mostly independent from the parent companyuaedhe local currency in their

transactions. The second comprises foreign opasatiith most of their transactions in

the currency of the parent company.

To determine whether a subsidiary operates indegelyd(first class) or is

integrated with the parent (second class), ASCiB80duces the concept fifnctional

currency A company’'sdunctional currencys the primary currency of the foreign

entity’s operating environment. If the functiorakrency is the local foreign currency

(first class), U.S. GAAP requires using the Curieate Method. If the functional

currency is the currency of the parent companyofseclass), ASC 830 requires using

the Temporal Method of translation. U.S. GAAP (AS8D-10-55-5) lists six different

indicators that can help managers determine theifural currency of a foreign

subsidiary (see table below). An exception togéeeral guidelines is that in highly

inflationary economiés U.S. GAAP (ASC 830-10-55-5) mandates the usaef t

Temporal Method for translati§rwithout regard for the functional currency.

Table 1. Indicators to determine the functional carency of a foreign subsidiary

Indicator

Indication that the functional
currency is the Foreign Currency

Indication that the functional
currency is the Parent Company’s
Currency

Cash Flows

Cash flows related to the foreign
entity's individual assets and
liabilities are primarily in the foreigr
currency, and do not directly affect
the parent entity's cash flows.

Cash flows related to the foreign
entity's individual assets and liabiliti¢
1directly and currently affect the pare
available for remittance to the pare
company.

2S
nt

company's cash flows, and are reatral‘]itly

Sales Price

Sales prices for the foreign entity's
products are not primarily
responsive on a short-term basis t
changes in exchange rates, but are
determined more by local
competition or local government

Sales prices for the foreign entity's
products are responsive primarily or
b short-term basis to changes in
>exchange rates. For example, sales
prices are determined more by
worldwide competition or by

regulation.

international prices.
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Sales Market

There is an active local sales mark
for the foreign entity's products,
although there also might be
significant amounts of exports.

et he sales market is mostly in the

parent company's country or sales
contracts are denominated in the
parent company’s home currency.

Expenses

Labor, materials, and other costs f E

the foreign entity's products or
services are primarily local costs,
even though there may be imports
from other countries.

Labor, materials, and other costs foi
he foreign entity's products or
services continually are primarily
costs for components obtained from
the country in which the parent entit
is located.

Financing

Financing is primarily denominated
in foreign currency, and funds
generated by the foreign entity's
operations are sufficient to service
existing and normally expected de
obligations.

bnormally expected debt obligations

Financing is primarily from the parer
company or other dollar-denominate
obligations, or funds generated by tf
foreign entity's operations are not
sufficient to service existing and

without the infusion of additional
funds from the parent entity.

it
d
e

Intra-entity
transactions

There is a low volume of intra-entit
transactions and there is not an
extensive interrelationship betweer
the operations of the foreign entity

and the parent entity. However, theinterrelationship between the

foreign entity's operations may rely
on the parent company's or affiliate
competitive advantages, such as

y

1 There is a high volume of intra-entity

2ghe parent entity.

patents and trademarks.

transactions and there is an extensi

operations of the foreign entity and

Ve

(Table from Accounting Standard Codification, FA3809)

As an example of how relevant the foreign currenagslation adjustment can

be in a company’s financial statement, we presemx#ract from eBay Inc.’s 2008
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Annual Report:

eBay Inc.
CONSOLIDATED STATEMENT OF OTHER COMPREHENSIVE INCOME

Year Ended December 31,

20pa 2007 Pl
{in thowsanids)

e T T e T e S1.125.639 5 348251 51779474
Other comprehensive income;

Foreign currency translation .......vcoveeiriannionnsanas 588,150 645,202 (553,490)

Change in unrealized gains (losses) on invesiments ... ........ 8327 389,566 (464,171

Change in unrealized gains (losses) on cash flow hedges ... ... (194) (175) 40,522

Estimated tax (provision)benefit on above llems. . ... ........ {3.216) (229.514) 179,348
Net change in accumulated other comprehensive income (loss) . ... 593.067 1005079 (797.791)
Comprehensive INCOME . - ..o vvveervnrronnrnneranrrnaesas. SL7IST706 851.,353330 S 981.683

eBay Inc.’s translation adjustment in 2008 wasaétpumore than 31% of its net
income for the period. The company’s reportinghef translation adjustment among
other comprehensive income items shows its useeofurrent method. Indeed, in the

financial statements notes, the company expla@s th

Fareign currency

Most of our foreign subsidiaries use the local currency of their respective countries as their functional currency.
Assets and liabilities are translated at exchange rates prevailing at the balance sheet dates. Revenues, costs and
expenses are translated into ULS. dollars at average exchange rates for the period. Gains and losses resulting from
the translation of our consolidated balance sheet are recorded as a component of accumulated other comprehensive
income.,

Realized gains and losses from forcign currency transactions are recognized as interest and other income, net.
International Financial Reporting Standards

In November 2008, the Securities and Exchange Cssiam (SEC) released
a proposed rule that lays down a roadmap for teeotifinancial statements prepared
in accordance with IFRS for U.S. companies filiniggmthe Commissioh The
roadmap includes the mandatory use of IFRS by fdeBs by 2014, assuming that

certain milestones are achieved. The potentialdai@ny adoption of IFRS in the

U.S. calls for an analysis of the accounting rieghe recording of translation

m COLLEGE OF
¢ /1 Management
UMASS

BOSTON

Financial Services Forum




Page 11 of 29 — Managing Exchange Rates — Bandopadhyaya, Gotti and Lu

adjustment under IFRS, and a comparison with US BAA

International Accounting Standard (IAS) Zhe Effects of Changes in
Foreign Exchange Rateis, the relevant accounting standard on the subjécises
the functional currency approach developed in ttfe. Uy FASB and includes a list,
similar to the FASB list, of indicators for guidanm the functional currency
decision. While U.S. GAAP and IFRS are similathrir accounting treatment of the
effect of changes of foreign exchange rates, aohmtifference is the IFRS
requirement pertaining to hyperinflationary econesni IAS 21 requires the
restatement of foreign financial statements folairdn according to IAS 29,
Financial Reporting in Hyperinflationary Economieshis requires the use of the
current exchange rate to translate the restataddial statements, includiradj
balance sheet aradl income statement accounts instead of the adoptitreo
Temporal Method as per US GAAP.
Hedging Translation Adjustment

To minimize the adverse effects that changes ihaxge rates might have on
cash flow and net income, firms enter into hedgiagtracts. The corresponding
accounting issue is for a company to be able torcethe gain or loss from the hedge
and recognize it under net income in the same gesathe loss or gain on the risk
being hedged. This is referred to as hedge aceaunt.S. GAAP (ASC 815-10 and
815-20, Derivatives and Hedging) allows hedge acting when three conditions are
present: (a) the derivative contract is used t@hbegther a fair value exposure or a
cash flow exposure to foreign exchange risk (nadfitee hedged risk), (b) the

derivative contract is effective in offsetting clgas related to the hedged item (hedge
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effectiveness), and (c) the derivative contragrragerly documented as a hedge
(hedge documentation).

Derivative contracts for which the company wantadopt hedge accounting
must be designed as either a fair value hedgecaslaflow hedge. Fair value hedges
are used when changes in exchange rates can taiéefetir value of an asset or
liability reported in the balance sheet. Whenfthevalue risk has the potential to
affect net income if not hedged, it qualifies fedge accounting (for example,
accounts receivable in a foreign currency). Césh hedges are used when changes
in exchange rates can affect the amount of cashtfidoe realized from a transaction,
with the change in the cash flow to be recogniredet income. Accounting
procedures are different for the two types of hed@ains and losses of fair value
hedges are recognized in net income at the timedtesincurred, while gains and
losses on cash flow hedges are recognized in otimeprehensive income. Foreign
currency derivatives that do not meet the threalitmms described above are
recorded as if they had been designed as fair yeddges, with gains and losses
recognized immediately in net income. What follasvan example of hedge
accounting disclosures for an MNC:

Nestle 2008Annual financial statements (Nestle 2008

Hedge accounting

The Group designates and documents certain desgadis hedging instruments against changes in fair
values of recognized assets and liabilities (falug hedges), highly probable forecast transactions
(cash flow hedges) [...]. The effectiveness of shietiges is demonstrated at inception and verified at
regular intervals and at least on a quarterly basisg prospective and retrospective testing.

Fair value hedges

The Group uses fair value hedges to mitigate foreigrency and interest rate risks of its recoghize
assets and liabilities. The changes in fair vabfdsedging instruments are recognized in the ireom
statement. Hedged items are also stated at flie wa respect of the risk being hedged, with aayng

or loss being recognized in the income statement.
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Cash flow hedges

The Group uses cash flow hedges to mitigate foreigrency risks of highly probable forecast
transactions, such as anticipated future expogssalurchases of equipment and raw materials, ks we
as the variability of expected interest paymentsr@ceipts. The effective parts of the changdaiin
value of hedging instruments are recognized agaimsity, while any ineffective part is recognized
immediately in the income statement. The gainlssses previously recognized against equity are
included in the measurement cost of the asset thredfability when the hedged item results in the
recognition of a non-financial asset or liabilitptherwise, the gains or losses previously recaghiz
against equity are removed from equity and recaghin the income statement at the same time as the
hedged transaction.

2. Transaction Exposure

Transaction exposure refers to cash flow risk wisaleflected on transaction
accounts related to receivables (export contraggs)ables (import contracts), or
repatriation of dividends. An exchange rate chandbke currency of denomination
of any such contract will result in a direct tractgan exchange rate risk to the firm.
Transaction exposures treat both the quantity aottithe sales price as independent
of exchange rate changes. Transaction exposuwrssrttlude only the valuation
effects of exchange rate changes, while price anaahtity effects are neglected
completely (Oxelheim, Wihlborg, 2008).

The effect of transaction exposure depends on bag the exchange rate effects
are considered. Short-term exposure to exchangehanges may have a greater
influence on an MNC'’s contractual payments thamgi@rm exposure because the
firm can adjust its investment strategy and openaii management to hedge the
exposure in the long run.

Measuring Transaction Exposure

Two methods are commonly used to measure transastiposure, which are

net translation exposure measurement and valuskataeasurement.
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a. Net Translation Exposure Measurement

To correctly measure the potential risk causeddnysiaction exposure before
hedging, MNCs need to consolidate the subsidigrgnts of inflows and outflows on
a currency-by-currency basis. This enables theieatify the expected net positions
in each foreign currency during several upcomingpps. After the consolidated net
currency flow for the MNC as a whole has been deit®ed, each net flow is
converted into a point estimate (or range) for @i@aar currency. An MNC'’s
transaction exposure can then be measured by evimgjdhe proportion of each
currency together with the currency’s variabilitydahe correlations among the
movements of the currencies. The following formeda be used to calculate the
portfolio exposure of a two-currency portfolio teetexchange rate fluctuations

(Madura, 2007):

— 2 +2 2 +2
o, = \/WXO'X +w,o, +2ww,0,0 CORR,

wherew is the weight of each currency in the portfol,is the standard deviation or
measure of currency variability, a@DRKy is the correlation between the two
currencies or degree to which the two currenciegenio relation to each other. The
more positively (negatively) correlated the curieadn a portfolio are, the higher
(lower) is the MNC'’s exposure. The variability acwtrelation vary between
currencies and time periods. To illustrate, comsalportfolio containing British
Pounds and Canadian Dollars in equal proportidghthe monthly standard
deviations of the British Pound and Canadian Daltar0.0148 and 0.011

respectively and the correlation between them3s,Ghe transaction exposure of the
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portfolio is calculated as:

Jp=\/0.52 00.0148+ 0.50 0.0f% 2 05 (05 0.0128 0.011 G:3%501

b. Value-At-Risk (VAR) Method

The Value at Risk (VAR) measure of exchange rateid used by firms to
estimate the riskiness of a foreign exchange mosresulting from a firm’s activities
(Papaioannou, 2006). It makes use of currency ilittatnd correlations to determine
the potential maximum one-day loss over a givegetatime horizon and confidence
limit in the value of an MNC'’s positions that argesed to exchange rate movements.
The maximum one-day loss of a foreign currenxggan be calculated according to
the formula:

P=E(e)- %p] 00x
where E(&) represents the expected percentage change in cuxener the next

day, Z[ 5 can be set at 1.65 for a 95% confidence &vahd ox is the standard

deviation of the daily percentage change in cuyend-or example, suppose a firm
wants to forecast the maximum one-day loss dueptmential decline in the value of
the British Pound mentioned before, based on ae@&eptage confidence level. The
standard deviation of the daily percentage chasggaown to be 0.0148. If daily
percentage changes are normally distributed, thermen one-day loss is about 1.65
standard deviations away from the expected pergerdhange in the value of the
pound. Assuming an expected percentage chan@e3opercent during the next day,
the maximum one-day loss is:

P = E(6)~ 7, :0x=-0.3%~ (1.65*1.48%} ~ 0.020r- 2.7.
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Assuming the spot rate of the British Pound is $1tbe VAR method implies a value
of the British Pound of

BP= S*(1+ Max Loss=$1.63*(1- 0.027)= $1.5856.
The VAR method can also be used to measure exptsarportfolio of currencies

and over longer time horizons using the formuRE(e) - %P] no0p, WhereE(e) is
the expected percentage change of the porqﬁ:)lng =1.65and oy is the standard

deviation of the percentage change in the portfolio
Managing Transaction Exposure

MNCs may choose to use internal or commercial imsénts to manage their
transaction exposure. These can include changés icontract currency, the
matching of revenues and costs in current operstibie matching of net flows in
current operations with net flows on the finansiale, and changes in the payment
cycle internally and externally. Two of the mostranonly used methods are to
transfer exposure by quoting the sales price iridhredgn currency, or by demanding
immediate payment and netting out transaction axgosNetting transaction
exposure on a currency-by-currency basis refetise@onsolidation of all expected
inflows and outflows of a MNC for a particular tiraed currency. If one subsidiary
of the MNC has net receivables in the British Powtdle another subsidiary has net
payables in British Pound, both for three months,ttansaction exposure is fully
offset internally. Transaction exposure can béhirrreduced when payments and
receipts are in many different currencies. Thgdathe set of different currencies in

which the MNC transacts, the more likely it is tha exposure may be efficiently
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diversified as negatively correlated currencies toaer the transaction exposure
mentioned above.
Managing Transaction Exposure Using Derivative Marlet Hedges

MNCs cannot fully hedge transaction exposures usitggnal and
commercial instruments due to limits to such adpestts. This forces them to enter
contracts with external financial institutions onfs that offer fast, cheap, and liquid
positions (opposite to the spot position) on aeney derivative. These include
forward, futures, options, and money market hed@ather types of derivative
instruments include swaps, foreign currency loarpport financing arrangements,
factoring including currency adjustment, leasinguding currency adjustment, fixed
versus adjustable interest loans, and interesoyztens.

A forward market hedge is created by buying/selforgign currency (today)
on the forward market for future delivery at adate and price. When a firm enters a
forward contract, a contract is entered into wittmak for a specific denomination of
currency and for a specific time. For example, Hranch firm expects revenues of $1
million in 60 days time, they can sell $1 millicdy on the forward market at the
rate given for a 60 day contract. This will givre ffiirm the right to sell the dollars at
the given rate in 60 days thus locking in a knowturfe value of that revenue. With
this forward contract the firm is fully hedged. \ever, the high cost of forward
contracts, the risk of the exchange rate movinpenopposite direction, and the fact
that contract terms are designed to meet the baipeeds and thus the contract may
not readily tradable, means that they have sed@alvantages.

Futures are exchange-traded contracts specifystgraard volume of a

particular currency to be exchanged on a speatitesnent date. They are similar to
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forward contracts in that they allow a firm to the price to be paid for a given
currency at a future point in time. Futures cartBare however less flexible since
they are limited to the range of available tradedencies and standard settlement
dates. They also require buyers to deposit ainesteare of the contract with the
exchange and add to the deposit if the value ottimeract falls (marking to market).

Another important hedging instrument is the foresgnrency option. This
gives the buyer the right to buy or sell a curreaty specific price on a specific date.
If the exchange rate moves in favor of the optioldér, the holder can exercise the
option and is thus protected from the loss. Orother hand, if the rate moves
against the holder, the holder can let the optiguire but profit from selling the
foreign currency in the spot market. Hedging ia ¢éiptions market can thus reduce
losses caused by unfavourable exchange rate chagespreserving gains from
favourable exchange rate changes. However, #gility comes at a cost. Whether
or not the option is exercised, the company bder®ption premium and commission
costs. If the option market is efficient, the mainetary benefit of an option hedge to
the company is negligible or slightly negative doi¢ransaction costs.

A currency swap is another hedging instrument enftnward market. It
refers to holding two opposite positions with diéiet maturities on the same currency.
Common foreign exchange swaps are long-term stdizgak or tailor-made
transactions between a bank and a firm, or betweerirms using a bank as a
possible intermediary. The implication of the la&change is that the two parties
agree to pay each other’s loans in different cuie=n Two firms in different

countries with access to local credit markets hthaut access to foreign markets

could each borrow in their local currency and swhligations for payments on the
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loans. In this way the two firms gain access teifpn currency loans or credit
conditions in foreign markets (Oxelheim, Wihlbo2§08)
Money Market Hedges

A money market hedge involves the simultaneousowong and investing of
funds via money markets and using the spot ral@ctoin a home currency value of a
future foreign currency cash flow. MNCs that hageess to money markets for
different currencies often choose this hedge metfideey do however need to ensure
that the dates of expected future cash flows aadrthturities of money market
transaction match with each other.

If an inflow of foreign currency is expected, anfifirst borrows the present
value of the foreign currency at a fixed intereder converts it into its home currency
and deposits this at a fixed interest rate. Wherfdreign currency is received, the
firm can use it to pay off the foreign currencyrodf a firm is faced with an
expected outflow of foreign currency, it first nedd determine the present value of
the foreign currency to be paid using the foreigrrency interest rate as the discount
rate. It then borrows the same amount of home oayreconverts it into the present
value equivalent of the foreign currency, and makésreign currency deposit. On
the payment day, the firm withdraws the foreignrency deposit and makes the
payment. For example, a homemade forward conteacbe created by borrowing the
present value of the future revenue, say $1 millibhe loan may be converted at the
spot market and invested at 60-day interest irntimee market. This will give a

known value in 60 days. The revenue obtained id&@ is used to repay the loan.
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Comparison of Derivative and Money Market Hedges

Since there are various hedging techniques avail#ie manager of the MNC
has to make a choice. If interest rate parity $ialdd there are no transaction costs,
the MNC is indifferent between a forward market antioney market hedge. The
reason for this is that the forward premium onftirevard rate reflects the interest
rate differential between the two currencies. Tadging of future payables with a
forward purchase will be similar to borrowing a¢ thhome interest rate and investing
at the foreign interest rate. In practice howesege there are transactions costs and
inefficiencies in financial markets, firms find th@edges using derivative instruments
are more profitable than money market hedges. woeg to the Bank of
International Settlements (BIS), Over-the-Coun@Tf ) derivatives serve as the
main hedging instrument for most U.S. firms, with@currency forwards being the
most popular instrument, followed by OTC currenpgians and OTC swaps
(Papaioannou, 2006). The purpose of currency fatsvis to eliminate volatilities
arising from a firm’s contractual commitments (aacts receivable/payable, and
repatriations). Options are used to cover econ@xposures by hedging uncertain
foreign currency-denominated future cash flows.sEhare usually related to
anticipated transactions more than one year awag.t®the relatively higher
liquidity and depth of forward markets forwards argeneral preferable to options
and swaps. In addition, it appears that manageeratiments and recent hedging
histories are key factors in determining what fahaderivative a MNC might use.
The 2009 financial statement of Procter & Gambleaaling MNC, captures the

typical preference of managers towards their chofdedging instruments:
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“We choose to use forward contracts and options mdturities of less than 18
months. In addition, we enter into certain currgisgvaps with maturities of up to
five years to hedge our exposure to exchange ratements on intercompany
financing transactions. We also use purchasedenay options with maturities of
generally less than 18 months and forward contréxtsedge against the effect of
exchange rate fluctuations on intercompany royaléiad to offset a portion of the
effect of exchange rate fluctuations on income firdernational operations.”
Financial hedging may not always be possible or b&atoo expensive under
certain circumstances. For example, forwardsréstand options may not be
available for some currencies or for long matusitidf a firm cannot engage in
financial hedging, it may resort to operational ¢ied techniques of risk sharing and
currency collars’ Under risk sharing, a customized hedge contretité form of a
Price Adjustment Clause is developed in which theelprice is adjusted to reflect
certain exchange rate changes. If the rate faliside the set range, the two parties
agree to share the difference equally so thatdlketo either party resulting from an
unfavourable change in the exchange rate is shakexirrency collar can be used to
set a minimum value for the base currency payabidseceivables at the expense of
setting a maximum value. It thus provides protetagainst currency movements

outside the agreed-upon price range.

3. Operating exposure
Operating exposure refers to the potential logkerpresent value of a firm’s

future operating cash flows (domestic sales an@@gpevenues, and operating

expenses) from exchange rate movements. The aggoacmf a local currency
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results in a reduction in both cash inflows andlouts, while the depreciation of the
local currency leads to an increase in both cafébmis and outflows. Unlike
transaction exposure which is related to shortcash flows, operating exposure is
related to the effect of exchange rate fluctuatimma firm’s long-term cash flows and
is therefore difficult to ascertain and not eabiégged. Surveys indicate that while
practitioners are aware of the significance of apeg exposure, they do not do much
to shield their firms against it.
Measuring operating exposure

Regression analysis is commonly used to measuk&\{D's operating
exposure. Operating exposure can be measureé afothe coefficient in a
regression of a firm's stock returnrBCF ) against exchange rate changeg (Adler
and Dumas (1984)):

PCR=a+ allet+ u

If the coefficientau is positive and significant, it implies that a pie® change in the
currency’s value (positive movement in exchange)raas a favourable effect on the
firm’s stock returns. If it is zero, the firm i®hsensitive to currency surprises. af
is negative this indicates negative exposure toeoaly surprises. If additional
currencies are to be assessed, they can be indludeel model as additional
independent variables (Madura, 2007).

To assess the short-term and long-term effectiafiges in exchange rates,
data ranging from one month to sixty months is usdtie regression analysis. All of
the variables are inflation adjusted. Sensitiaitpalysis is also employed by MNCs to

measure operating exposure. This method sepaaesiders how the earnings

forecast in the firm’s income statement changessponse to alternative exchange
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rate scenarios. In general, firms with greateeifpr costs than revenues tend to be
unfavourably affected by stronger foreign currescie
Price and Quantity Response to Managing Operating ¥posure

For a firm with foreign currency cash flows tha¢ &nown with certainty and
where the sole source of uncertainty is the exohaatg, operating exposure can be
hedged using derivatives or money market hedgdgseasssed above. However,
these instruments cannot eliminate risk if the gityaof the foreign cash flows is also
uncertain and not perfectly correlated with thehexwge rate. The operating exposure
to currency risk depends on the effect of unexpkchanges in the exchange rate on
the firm’s output prices (e.g., product prices) amult costs (e.g., raw materials and
labor costs). MNCs can only manage operating axgakrough operational hedges,
such as shifting the sources of costs or revenoghter locations so that foreign
currency inflows and outflows are matched and theunt of exposed cash flows is
reduced.

Since market segmentation largely affects the tadrom of prices with
exchange rates, operating exposure depends onevhepiut costs and output prices
are determined locally or globally. Firms facingpstantial operating exposure can
use combined operating strategies. These can mchatketing strategies based on
pricing and the location of markets, and producbarsed strategies related to the
location of production and sourcing. However, santoperational hedge is usually
costly to implement and lengthy in implementatione. Smaller firms may not have
the financial capability or managerial resourcesdnstruct and manage international

facilities. Firms with operations spread over mangrency and business areas are in

a better position to hedge operationally since tinye a larger portfolio of
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alternatives to devise effective operational hedgédseir operating flexibility allows
them to react effectively to exchange rate chabgeteciding where to shift
production, source for inpytsr declare profits among the different locationsvimich

they operate.

II. Exchange Rate Forecasting

Critical to a discussion on how exchange ratesbeamanaged by policy makers
and MNC managers is exchange rate forecasting.siiggy translation gains and
losses and transaction and operating exposureses@n accurate estimate of future
exchange rates. A hedged position may resuliassif future realized exchange
rates consistently differ from exchange rate fosexa

Empirical results from exchange rate forecastinglei®in the finance and

economics literature have not yielded satisfactesylts. There is some evidence
that exchange-rate movements may be predictabldawg time horizons and when
parity conditions hold. However, studies generatipclude that the spot exchange
rate follows a random-walk process and that stratexchange rate models cannot
significantly outperform a simple random-walk mad8&itudies that find good in-
sample fit of exchange rate models have shown gobof-sample prediction
analysis.

Lam, Fung and Yu (2008) compared the forecast pedoce of five models with
benchmarks given by the random-walk model and i$terdcal average return. The
models studied are the (1) Purchasing Power P@Ry) model, (2) Uncovered

Interest Rate Parity (UIP) model, (3) Sticky Pri&&) Monetary model, (4) Bayesian
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Model Averaging (BMA) technique model, and (5) tmwmposite specification
incorporating the above four models.

The PPP model is a theoretical exchange rate naodkeéxplains movements in
the exchange rate between two economies’ curreiciesms of changes in the
countries’ price levels. The UIP model describew tize exchange rate moves
according to the expected returns of holding aggatsrest rate) in two different
currencies. The SP model can be interpreted agtended PPP model by replacing
the price variables with macroeconomic variables$ dapture money demand and
over-shooting effects. The BMA method has a meshamo select different
combinations of the underlying models based orr fheiformance over time. The
combined model is constructed by assigning diffevexights to the forecasts
obtained from the above models. The weights as®gjasd based on the relative
mean squared forecast error (MSE) of the modetscists in the past. The smaller
the forecast’s MSE, the larger is the weight assiigio that particular forecast.

The exchange rates used in the study were the Butish pound and Japanese
yen against the US dollar. The period 1973 to 1983 used for estimation purposes
and a range of time horizons from 1998 to 2007 wezsl for forecasting purposes.
The simple random walk model and historical averaggrn were used as
benchmarks. Using several measures of forecastamg findings indicated that
while forecasts from the models outperformed thmmon benchmarks, no single
method dominated. For example, using the root nisgaare as a measure of
forecasting accuracy, all models outperformed Weelienchmarks. No single model

performed best for all time horizons but for longerizons, the PPP and combined

model outperformed the others while for shorteizwrs, the BMA demonstrated the
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best performance. Model forecasts were bettdrarcase of the euro against the
dollar compared to forecasts for the pound agaimestiollar. For the yen against the
dollar, all models performed more poorly for lomge horizons than for short
horizons. The PPP model and the SP model underpextbthe benchmarks for long
horizons. The empirical findings corroborate eardindings in the literature that the
efficacy of any model of exchange rate forecasngurrency and horizon dependent

and thus has be to be utilized with caution wheadasting exchange rates in practice.
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Endnotes

' The SDR is an international reserve asset, crdptelde IMF in 1969, to supplement its member
countries' official reserves. Its value is basaeddoasket of four key international currenciesRSD
can be exchanged for freely usable currengiesx.imf.org).

" This is not the only adjustment required to coiasaé financial statement of foreign subsidiaries.
Many countries adopt different accounting ruleg tra necessary to consider before translating the
financial statements of the subsidiaries.

" A “highly inflationary economy” is one with a cunative three-year inflation exceeding 100%.

" Indeed, if the Current Method were used, the vafite assets of the subsidiary translated into the
parent’s company currency would be very small duda¢ rapidly increasing exchange rate.

Y17 CFR Parts 210, 229, 230, 240, 244 and 249 [RelNas. 33-8982; 34-58960; File No. S7-27-08]
RIN 3235-AJ93 “Roadmap for the Potential Use ofdficial Statements Prepared in Accordance with
International Financial Reporting Standards by UsSuers.”

Y If U~N(0,1), thenPrU < Z[P] )= Pfor a 95% confidence level, therefoZFr_\gq =1.65.
Vil A collar uses options to limit the range of possipbsitive or negative returns on an investment in
an asset to a specific range. To do this, an invegho owns an asset simultaneously buys a pubiopti
and writes aall option on the same asset. The strike pricthercall needs to be above the strike
price for the put, and the expiration dates shbeldhe same (Hull, 2005).
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