Chapter 16 – FX Risk, Forecasting and International Investment

 


Currency risk and currency risk management for MNCs and international investors depend on expectations of ex-rate changes, which involve ex-rate forecasting.  For example, if the expectation/forecast is that the Euro will appreciate over the next year, that determines the appropriate risk strategy.  For an exporter receiving Euro throughout the next year, or an investor with European investments, what might be a sensible strategy? _________________________.  
TYPES OF FX RISK EXPOSURE
1. Translation or accounting exposure, the effect of changes in the ex-rate on the dollar translation of foreign-currency denominated assets and liabilities.  See Table 16.1 on p. 393, balance sheet of a U.S. MNC’s subsidiary in Saudi Arabia.  The top balance sheet is in foreign currency, SARs.  The second balance sheet reflects the figures after the SAR amount have been converted (translated) into US dollar amounts at ex-rate SAR4/$.  The owner’s equity (E = TA – D) of the subsidiary is $1.5m ($2.75m - $1.25m).  If the SAR depreciates (USD appreciates) to SAR5/$, the value of the owner’s equity falls to $1.2m, a 20% drop in value, third balance sheet. 
Rule: When the foreign currency is depreciating (appreciating) to the USD, the owner’s equity measured in USD will fall (rise).         

2. Transaction exposure is the FX risk from the effect of ex-rate changes on future CFs, transactions like receivables and payables invoiced in a foreign currency (receive €10m in 3 months or pay €10m in 3 months).  For example:

Exporter will receive €10m in three months.  Current ex-rate is $1.30/€.  In 3 months:
Ex-rate = $1.30/€, exporter will receive in USD ______________________.  
Ex-rate = $1.20/€, exporter will receive in USD ______________________. 
Ex-rate = $1.40/€, exporter will receive in USD ______________________. 
Worried about? ____________________.
Importer will pay €10m in three months.  Current ex-rate is $1.30/€.  In 3 months:

Ex-rate = $1.30/€, exporter will pay in USD ______________________.  

Ex-rate = $1.20/€, exporter will pay in USD ______________________. 

Ex-rate = $1.40/€, exporter will pay in USD ______________________. 

Worried about? ____________________.

3. Economic exposure is the exposure to changes in the firm’s value as ex-rates change.  The firm’s value is the PV of future after-tax CFs, and as the CFs change, the firm value changes.  Transaction exposure above is one type of economic exposure.  
Exchange rate changes can affect either the firms: a) income statement and/or the b) balance sheet, and both changes will alter the firm’s value.  
SUMMARY OF EX-RATE CHANGES FOR U.S. Firm (USING EURO) 

                                     € APPRECIATES ($ DEP)         € DEPRECIATES ($ APP) 

U.S. Exporter: +CFs(€)               
+ (pos)                                         
--- (neg) 

U.S. Importer: -CFs(€)               
---                                               
+ 

U.S. firm using                           
---                                               
+ 
Imported parts: -CFs(€) 

Import-competing                       
+                                              
--- 
U.S. firms CFs($)   

U.S. firm w/AR in €:  +CFs(€)   
+                                              
--- 

U.S. firm w/AP in  €: -CFs(€)    
---                                             
+ 

U.S. firm borrowing  €: -CFs(€) 
---                                             
+ 

kU.S. firm lending €: +CFs(€)      
+                                              
--- 

U.S. firms with                           
+                                             
--- 

Foreign Inventory                                                    

  

U.S. firms w/foreign workers    
---                                             
+ 
(paid in Euros)  -CFs(€)

How to manage, reduce or eliminate FX risk:
1. Currency forward, futures, options. 

2. Invoice in domestic currency, shift the risk. 
3. Speed up (slow down) payments in foreign currency if dollar is expected to depreciate (appreciate).

4. Speed up (slow down) collections in foreign currency if foreign currency is expected to depreciate (appreciate).  

Point: Firm should not try to avoid all currency risk, because risk _________________.

CASE STUDY: OPERATING EXPOSURE
U.S. clothing firm Worldwide Pants manufactures and sells designer jeans in the U.S. for dollars, with imported denim from Brazil.  How are the annual dollar profits affected by changes in foreign currency real?  Note: Sales revenue is in USD, and costs are largely in foreign currency, so the firm is worried about? _______________

Annual Sales = 500,000 units

Retail Price = $90

Variable cost for domestic inputs and labor = $32/unit

Variable cost for imported denim = 63 Reals/unit

Annual Fixed Costs = $4m

Depreciation = $2m

Tax Rate = 40%

Ex-rate = R1.75/$
Profits = ?? = NIAT (Net Income after Tax)
	
	
	Ex-Rate(R/$)
	

	Quantity
	Price
	1.75
	

	500,000
	$90 
	$45,000,000
	REV

	Domestic 
	$32 
	(16,000,000)
	Costs

	$36 
	R63
	(18,000,000)
	 

	 
	FC
	(4,000,000)
	 

	 
	DEP
	(2,000,000)
	 

	 
	EBT
	5,000,000
	 

	 
	TAX
	(2,000,000)
	 

	 
	NIAT
	$3,000,000
	 


What if ex-rate changes?  There are two effects on profits (NIAT): a) the conversion effect (static), and b) the competitive effect (dynamic).  
What if ex-rate changes from R1.75 to R2/$?  Is that good or bad?  

What if ex-rate changes from R1.75 to R1.50/$?  Is that good or bad?  

	
	
	Ex-Rate(R/$)
	

	Quantity
	Price
	2
	

	500,000
	$90 
	$45,000,000
	REV

	Domestic
	$32 
	(16,000,000)
	Costs

	$31.50
	63
	(15,750,000)
	 

	 
	FC
	(4,000,000)
	 

	 
	DEP
	(2,000,000)
	 

	 
	EBT
	7,250,000
	 

	 
	TAX
	(2,900,000)
	 

	 
	NIAT
	$4,350,000
	 


	
	
	Ex-Rate(R/$)
	

	
	
	1.5
	

	500,000
	$90 
	$45,000,000
	REV

	Domestic 
	$32 
	16,000,000
	Costs

	$42
	63
	21,000,000
	 

	 
	FC
	4,000,000
	 

	 
	DEP
	2,000,000
	 

	 
	EBT
	2,000,000
	 

	 
	TAX
	800,000
	 

	 
	NIAT
	$1,200,000
	 


Summary: If the ex-rate fluctuates from R1.50/$ to R2/$, the annual profits will range from $1.2m to $4.35m, exposing the company to currency risk or operating exposure.  The conversion effect assumes that everything stays the same (Q and P) and the only variable that changes is the imported variable cost of denim, which ranged from $31.50 to $42.00.  
However, the conversion effect ignores the possible dynamic changes that might take place when there is a significant change in the cost of a major input, such as a change in  ​​​​​​​​​​​_______, which would then result in a change in ___________. 

What would determine the extent to which the firm could ___________________ ?  
1. 

2.  

Under what conditions would the firm find it easiest to ______________ ? 

Under what conditions would the firm find it most difficult to _____________ ?    

The competitive effect analyzes the more realistic dynamic changes that would take place when ex-rates change, under different assumptions of ___________________ . 
	E = -0.50
	
	
	
	
	E = -2.0
	
	
	

	Quantity
	Price
	Ex-Rate(R/$)
	
	
	Quantity
	Price
	Ex-Rate(R/$)
	

	-5%
	+10%
	1.5
	 
	
	-20%
	+10%
	1.5
	 

	475,000
	$99 
	$47,025,000
	REV
	
	400,000
	$99 
	$39,600,000
	REV

	 
	$32 
	15,200,000
	Costs
	
	 
	$32 
	12,800,000
	Costs

	$42 
	63
	19,950,000
	 
	
	$42 
	63
	16,800,000
	 

	 
	FC
	4,000,000
	 
	
	 
	FC
	4,000,000
	 

	 
	DEP
	2,000,000
	 
	
	 
	DEP
	2,000,000
	 

	 
	EBT
	5,875,000
	 
	
	 
	EBT
	4,000,000
	 

	 
	TAX
	2,350,000
	 
	
	 
	TAX
	1,600,000
	 

	 
	NIAT
	$3,525,000
	 
	
	 
	NIAT
	$2,400,000
	 


	E = -1.0
	
	
	

	Quantity
	Price
	Ex-Rate(R/$)
	

	-10%
	+10%
	1.5
	 

	450,000
	$99 
	$44,550,000
	REV

	 
	$32 
	14,400,000
	Costs

	$42 
	63
	18,900,000
	 

	 
	FC
	4,000,000
	 

	 
	DEP
	2,000,000
	 

	 
	EBT
	5,250,000
	 

	 
	TAX
	2,100,000
	 

	 
	NIAT
	$3,150,000
	 


Conclusion: The company is better off when demand is more/less elastic, and the company is worse off the more/less elastic the demand.  
FX RISK PREMIUM  
Example:  Suppose that ex-rate = $2.00/£ and that the BP is expected to depreciate by 2% over the next year to $1.96/£.  The USD is expected to appreciate by 2% over the next year.  However, suppose that there is more risk associated with the USD and USD assets than the BP and BP assets (due to increasing U.S. budget deficits, trade deficit, uncertainty about monetary policy and the U.S. economy).  Therefore, there is a risk premium associated with the USD, and it is only selling at 1% premium (instead of 2%) and the BP is only selling at a -1% discount (instead of -2%).  In that case, F = $1.98/£ instead of F = $1.96/£ reflecting the risk premium for the USD.  
Suppose that one-year bonds are 10% in the U.K. and 9% in the U.S.  The expected return from holding a one-year U.K. bond is 10% - 2% = 8%, which is less than the 9% in the U.S.:  9% > 8%, and strict IP is not holding.  However, the 9% return in the U.S. includes the 1% risk premium (RP) for holding USD assets, and after accounting for the RP: 9% - 1% = 8%.  Therefore, we have:


US 8% + 1% (RP) = 9% US > 8% UK

We can calculate the RP as: 
F – E*t+1 / E 


                        (16.3)





1.98 – 1.96 / 2.00 = .01 or 1%

The BP in the forward market ($1.98/£) is priced at 1% over the expected ex-rate in one year ($1.96/£) reflecting the lower risk for BP and BP assets.  
When there is no risk premium for either currency, then the one-year forward discount or premium accurately reflects the expected one-year ex-rate.  In that case, the forward rate is an unbiased predictor of future ex-rates and: 


Et+1 – Et / Et  =  F – Et / Et
When there is a risk premium, then:


(Et+1 – Et) / Et  ≠  (F – Et) / Et
Therefore, we allow for risk premiums for currencies that are associated with higher risk, because of the assumption of the risk aversion of investors.  
Examples:

a) If E = $2.00/£ and Et+1= $2.08/£, the BP is expected to be selling in the spot market in one year at 4% above its spot rate today.  If F < Et+1 then the BP is trading with a risk premium.  If F = $2.04/£ (2% premium), there is a 2% risk premium, calculated at 4% - 2% or:


$2.04 – $2.08 / $2.00 = -2%
The £ is trading in the forward market ($2.04/£) at 2% BELOW its expected spot rate in one year (Et+1 = $2.08/£), reflecting a risk premium for the BP and BP assets. 
b) If E = $2.00/£ and Et+1= $2.08/£, the BP is expected to be selling in the spot market in one year at 4% above its spot rate today.  If F > Et+1 then the dollar is trading with a risk premium.  If F = $2.10/£ (5% premium for BP), there is a 1% risk premium for the dollar, calculated at 5% - 4% or:


$2.10 – 2.08 / 2.00 = +1%
The £ is trading in the forward market ($2.10/£) at 1% ABOVE its expected spot rate in one year ($2.08), indicating that the dollar is trading with a 1% risk premium.  

c) Suppose that E = $2/£ and Et+1= $1.96/£ reflecting a -2% discount for the pound.  If F < $1.96, the BP is selling at a discount PLUS a risk premium.  If F = $1.94/£, then it is trading at a 3% forward discount, which includes a 1% risk premium.  

d) If F > $1.96 (but less than $2), then the dollar is selling at a premium MINUS a risk premium.  

Examples:
a) Suppose that for Mexican peso E = MXN11.50/$, and the ex-rate in one-year is expected to be E*t+1 = MXN11.96/$, a 4% expected depreciation of the peso, a 4% expected appreciation of the USD.  However, there is more risk associated with the peso and peso-denominated assets than the USD and dollar assets over the next year.  In that case, the peso might be trading in the forward markets at F = MXN12.19/$, reflecting a 6% forward discount for the peso and a 6% forward premium for the dollar.       
Forward Premium ($) – Expected Appreciation ($) = RP for the Peso

              6%  -  4% = +2% RP for Peso 
OR: 

12.19 – 11.96 / 11.50 = .02 or 2% RP for peso                                     (16.3)
Logic: Dollar is only expected to appreciate by 4%, but is selling at a 6% forward premium.  Peso is only expected to depreciate by -4%, but is selling at a forward discount of -6%, reflecting the RP for the peso.  
b) Suppose that for Mexican peso E = MXN11.50/$, and the ex-rate in one-year is expected to be E*t+1 = MXN11.96/$, a 4% expected depreciation of the peso, a 4% expected appreciation of the USD.  However, there is more risk associated with the dollar and dollar-denominated assets than the peso and peso-denominated assets over the next year.  In that case, the peso might be trading in the forward markets at F = P11.73/$, reflecting a 2% forward discount for the peso and only a 2% forward premium for the dollar.       
Forward Premium ($) – Expected Appreciation ($) = RP for the USD

              2%  -  4% = -2% RP for USD 

OR: 

11.73 – 11.96 / 11.50  = -.02 or -2% RP for USD                                 (16.3)
Logic: Dollar is expected to appreciate by 4%, but is selling at only a 2% forward premium, reflecting the 2% RP for USD.  Peso is expected to depreciate by 4%, but is selling at a forward discount of only 2%.  

General Rule: A foreign currency will have a risk premium (RP) if:
a. It is expected to appreciate by +4%, but is selling at a forward premium less than +4%, such as +1, +2 or +3%.  Case b above for the USD.   
b. It is expected to depreciate by -2%, but is selling a forward discount greater (in absolute terms) than -2%, such as -3%, -4% or -5%.   Case a above for the peso.  
MARKET EFFICIENCY
Markets are efficient when prices (ex-rates) reflect all currently available information.  Prices (stocks, bonds) and ex-rates, react instantly and change constantly in response to new information, such as ______________________________________________.  

If markets are not efficient, then prices would not adjust instantly to new information, and there might be arbitrage opportunities.  In an efficient market “there are no $100 bills lying on the sidewalk,” in an inefficient market there are $100 bills (unless there are trading restrictions or controls).  If currency markets are efficient, then forward rates (F) for FX accurately reflect expected future spot rates (E*t+1), and differ only when there is a currency risk premium.  If not, arbitrage profits would be possible.

Example: Suppose that the BP is E = $1.80/£, and BP is expected to appreciate by +2% to $1.8360/£ over the next year, but it is selling at a +4% one-year forward premium in the forward markets at F= $1.8720/£, and RP = 0.  You could __________the BP forward at __________, and then buy it at _______ in one year to make a profit of __________.      
Note: Efficient markets don’t rule out profits from speculation, just systematic profits from arbitrage.  Speculators can certainly make money sometimes in the currency markets, by correctly predicting currency movements, but the profits are uncertain and not guaranteed.  The continual, ongoing adjustment of ex-rates to news and information rules out any certain profits from speculation, because news and information are by definition ____________.   Ex-rate changes follow a “random walk:”


Et = Et-1 + et
Ex-rates today (Et) are equal to ex-rates yesterday (Et-1) plus a random error term (et) that reflects new information.  By definition, et has a mean of zero, meaning that is it positive 50% of the time and negative 50% of the time, assuming a normal distribution.    


(Et - Et-1) =  et


ΔEt =  et
Conclusion: Ex-rate changes are random and unpredictable, and if currency markets are efficient, there is no way to guarantee, certain speculative profits.  
Some studies find anomalies, but most empirical evidence supports efficient markets.  
FX FORECASTING

Future spot rates are uncertain, but that doesn’t mean we have no idea about the direction future ex-rates are headed.  In fact, the forward, futures and options markets continually forecast future ex-rates, and with no RP, then Ft+1 = E*t+1.  In addition, there are many private forecasting companies, and internal forecasters at large banks and MNCs.  

What makes a good forecast?  It should be on the correct side of the forward rate.  
Example: See data on p. 400.  Forward rate (F) = _____reflects a _______% _______ for the USD, and a _____% ______ for the Yen.  Ms. A forecasts a _____% _______ of the Yen, and Mr. B forecasts a ____% ______ of the Yen.  Actual Et+1 = ¥144/$ a ____ % ______ of the Yen.
Japanese exporter will receive $1m payment in 1 year, and uses a currency forecast to help decide whether to sell the USD forward @_____ or wait and sell the $1m in spot market.  

Using Mr. B’s forecast of _____ vs. F = _____, what should the firm do? ___________

Using Ms. A’s forecast of _____ vs. F = _____, what should the firm do? ___________
Following Mr. B’s forecast, the firm will receive _______________ in 1 year. 

Following Ms. A’s forecast, the firm will receive _______________ in 1 year.  

Mr. B’s forecast was _____  vs. _____ , for a forecast error of _________. 

Ms. A’s forecast was _____ vs. _____ , for a forecast error of _________ .  

Judging by forecast error, Mr. B’s forecast was better, but he was on the wrong side of the forward rate.  Ms. A’s forecast error was larger, but she was on the correct side of the forward rate and had a better overall forecast, saving the company ¥1m or approximately $_______. 
INTERNATIONAL INVESTMENT AND PORTFOLIO DIVERSIFICATION 
International investment is largely motivated by a desire for portfolio diversification, to reduce diversifiable risk (nonsystematic, company-specific, or country-specific).  There are two components of risk:

Total Risk = Systematic (Market) Risk + Unsystematic (Company-specific) Risk

Unsystematic risk can be completely eliminated through diversification with a portfolio of about 40 stocks.  Systematic (market) risk is non-diversifiable and cannot be eliminated through diversification, it is the risk that still exists even for a completely diversified portfolio due to general macroeconomic factors that affect the stock market in general such as ________________________________________.  
In general, the greater the correlation in returns between two stocks, the ___________ the benefit of combining those two stocks in a portfolio.  See p. 402-403, for the example of Asset A and Asset B, and see Excel spreadsheet.  
Main Point: There is a negative covariance between returns on Asset A and Asset B, which significantly decreases the riskiness of a portfolio of both stocks.  The addition of more stocks to the portfolio would further reduce risk, and after the portfolio contained about 40 U.S. stocks, all company-specific risk would be eliminated, and the portfolio would only have systematic, market risk.  However, further risk reduction could be achieved with foreign stocks/assets because there are gains from international diversification.   See handout or overhead in class.  
Despite significant gains from international diversification, there is often a home bias, where investors favor domestic securities over foreign securities, in a proportion unjustified by portfolio theory.  For example, according to one 1994 study, U.S. investors would achieve the optimal portfolio (min risk, max return) with 40% U.S. stocks and 60% foreign stocks.   However, the average investor was holding a portfolio of 98% U.S. stocks and only 2% foreign stocks.   How to explain home bias?

1. Taxes.  European countries have lower capital gains taxes compared to U.S. and could explain a home bias for European investors.
2. Transaction costs for foreign investments.  

3. Information costs and language barriers.

4. Legal barriers to foreign investment.

5. Currency risk.

6. Many U.S. stocks have international sales and assets, often > 50%, e.g. GM (25% assets are foreign, 26% of sales), IBM (51% of assets are foreign, 57.5% of sales).  
7. Political risk.   
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