
Notes for Finance 445

Multinational Business Finance

TA: Gabriel Martinez-Roa∗

1 Introduction and Basic Definitions:

(01/21/2020)

TOPICS: (Chapter 5)

1. Foreign exchange markets

2. Spot rate quotations

3. Cross exchange rates

4. Triangular arbitrage

5. Forward markets

6. Futures markets

1.1 Foreign exchange markets

Currencies are traded in foreign exchange markets. In general, in order to buy products from a foreign

country, you need to buy the currency used in that country in order to make the purchase of the good.

We can broadly classify the foreign exchange markets in the following dimensions:

• Two-tiered:

1. Wholesale (or interbank)

2. Retail
∗Disclaimer: These lecture notes are an outline of what was discussed in class, so they may not be comprehensive. You are expected

to attend lectures, read the chapters in your book, etc.
- I appreciate your collaboration in identifying any mistakes. I constantly keep the outline updated (see the date in the beginning of
the file). If you find an error, please contact me: gamartinez@wisc.edu.
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• FX Market

1. Spot

2. Forward

EXCHANGE RATE

The exchange rate is the price of one currency in terms of another currency. In general there are always

two equivalent ways of writing the exchange rate. For example, the exchange rate between US dollars

(USD) and UK pounds (GBP) is either 0.77GBP {USD or 1.31USD{GBP . That is, you need a dollar and 31

cents to get one pound sterling, and only 0.77 of a pound to get 1 US dollar.

Whenever the value of USD increases with respect to the value of another currency we say that the

dollar has appreciated with respect to said currency. If instead the value decreases we say that the dollar

depreciated.

These terms must not be confused with revalued and devalued. The latter are government policies to

increase or decrease the value of their currency. Thus the terms are only appropriate if said currency has a

value fixed or mostly controlled by the issuing government.

1.2 Spot rate quotations

The spot market is the market where buyers and sellers agree to terms of trade and the trade occurs imme-

diately. In this case, the exchange of currencies.

Due to the two ways in which exchange rates can be expressed, we say that quotes can be direct or

indirect. We will consider the direct quotes from the perspective of an American. Intuitively, the direct

quote from an American perspective answers to the question, how many dollars I am willing to give for a

pound (for the buyer), or how many dollars I am willing to receive in exchange for a pound (for the seller).

Therefore, GBP is in the denominator:

Bid Ask

Direct : Sp${£q Sbp${£q Sap${£q

Indirect : Sp£{$q Sbp£{$q Sap£{$q

Notice that if we fill the whole table, some of the information will be redundant, because asking “How

many dollars I am willing to give in order to receive a pound?” is essentially the same question as “How

many pounds I am willing to receive in exchange for a dollar”. Therefore:
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Sbp${£q “
1

Sap£{$q
and Sap${£q “

1

Sbp£{$q

FX TRADER JARGON

Bid Ask

Sp${£q 1.9072 1.9077

First notice that decimals are important here. First because the concept of an exchange rate is a precise

concept (not like inflation). Second, because usually people trade very large amounts of currency, so the

decimals will make a significant difference.

The market’s quote is said to be: 72´ 77. This jargon underscores the importance of the decimals and

assumes that both buyers and sellers understand that the market exchange rate is 1.90X . The jargon says

that for the bid X “ 72 and for the ask X “ 77.

What can we conclude if given that market quote, there is a trader whose quote is, say, 71-76?

- This trader is offering to buy cheaper than the market (a not very attractive deal), but this trader is also

offering to sell cheaper than the market. We conclude that the trader is really more interested in selling GBP

(to get USD)1.

1.3 Cross Exchange Rates

For practical reasons, as well as to avoid arbitrage, quotes are available only in exchange of “major cur-

rencies” like the dollar. A cross exchange rate is simply the rate between two currencies that must be first

exchanges for a third one:

Sbpε{£q “ Sbpε{$q ¨ Sbp${£q

Similarly, it can be expressed as:

Sbpε{£q “
Sbp${£q

Sap${εq

1Similarly you can infer different things about a trader quoting, for example 73-78, or 71-79, etc.
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2 Understanding Exchange Rate Quotes:

(01/23/2020)

TOPICS: (Chapter 5)

1. Cross exchange rates

2. Triangular arbitrage

3. Forwards and futures

2.1 Cross Exchange Rates

EXAMPLE

Consider a Client that wants to sell £ to buy ε. Given that the bank has the spot quotes of these two

currencies with respect to the dollar, what should the bank quote as their ask and bid quote for GBP in

terms if euros (EUR) (this is the price of GBP), and viceversa for the price of EUR2.

Bid Ask

p${£q 1.9072 1.9077

p£{$q 0.5242 0.5243

p${εq 1.3108 1.3112

pε{$q 0.7627 0.7629

pε{£q 1.4546 1.4554

p£{εq 0.6871 0.6875

There are many ways to obtain the cross exchange rates, but an easy way to remember how to obtain

cross exchange rates is to do the following:

1. If you are looking for a bid price, only use bid prices with respect to the dollar.

2. Make sure that wether you are multiplying or dividing, the final units must be correct.
2To derive some intuition, think of quotes as prices. There are two prices for each currency (bid and ask), because the bank sells a

currency more expensive than what they buy it for.
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2.2 Triangular Arbitrage

EXAMPLE

Suppose you see the following quotes:

Sapε{£q “ 1.4490 Sbpε{$q “ 0.7627 Sbp${£q “ 1.9072

Can you make money by buying and selling currencies?

Notice that the ask price for pounds (in terms of euros) is Sapε{£q “ 1.4490, but the bid price is

Sbpε{£q “ Sbpε{$q ¨ Sbp${£q “ 0.7627 ¨ 1.9072 “ 1.4546. This means that the bank is selling pounds at

1.4490 and buying them at 1.4546. Just keep in mind “ask”= bank’s selling price, “bid”=bank’s buying

price3.

For concreteness: if you have ε1M you can sell them for GBP and get 1M
1.4490 “

£ 690, 131, then sell

the pounds to get euros (you might have to first get dollars and then euros). So sell £690, 131 to get

p690, 131qp1.4546214q “ε 1, 003, 880, more than a million!

Would things change if you have $1M instead of euros and want to end up with dollars at the end of

the arbitrage? what about if you have pounds to start with?

-It is good practice to verify that regardless of which currency you start with, you can still make money.

Fturthermore, the rate of return you can make with arbitrage does not depend on the currency you start

with!

2.3 Forwards and Futures

Forward Futures

Custom-made Standardized

Delivery of underlying

assets is common

Delivery of underlying

assetos very uncommon

OTC Organized exchange

No clearing house Clearing house

No daily settlement Daily settlement

No margin requirements Margin requirements

Bid-ask Spread No bid-ask spread

No fees Fees
3Usually a bank will not make the mistake of quoting ask and bid prices that allow for arbitrage. However, these type of arbitrage

opportunities can be found when comparing the ask and bid prices of different banks, possibly in different countries.
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3 Forward Quotes:

(01/28/2020)

TOPICS: (Chapter 5)

1. Forward and futures markets

3.1 Forward Point Quotations

Bid´Ask

Spot 1.9072´ 1.9077

1-month 32´ 30 ñ 1.9040´ 1.9047

3-month 57´ 54 ñ 1.9015´ 1.9023

6-month 145´ 138 ñ 1.8927´ 1.8939

Forward point Outright forward

quotations quotations

Clearly, the two digits in the second line and below refer only to the last decimal places in the spot quota-

tions. In fact these two digits actually refer to the difference between the spot and the forward quotations

(called the Outright forward quotations). If the “bid” forward point quote is larger than the “ask”, then you

must subtract the forward point quotes from the spot quotes to get the outright forward quote. In contrast,

if the bid forward point quote is smaller than the ask, then you must add the forward point quotes to the

spot quote to get the outright forward quotes4.

The general principle is that the spread should get wider the longer the maturity of the contract. This is

both due to them being more risky and due to markets being thinner.

3.1.1 Marking-to-Market

Remember that the main difference between spot and forward markets is that the contract is signed today,

but the contract is executed in the future. Therefore, there is always the temptation for one of the sides to

not honor the contract (if they will be losing money given the realized changes of the spot prices).

To solve these concerns, in most financial markets, agents are required to leave a collateral in the clearing

house, in order to be able to trade. This colateral is called the margin. Even if the maturity of contracts is

larger, clearing houses subtract periodically from the margin to account for the current loses from each

4Mnemonic: As maturity increases, the size of the spread must also increase.
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party (this is called marking-to-market), and can even request from said party to deposit more collateral, a

call to margin.

EXAMPLE

One Monday morning you short (sell) one CME yen futures contract at a settlement price of $0.009433{U

You sign a contract for U12.5m

Performance bond (initial) “$ 4, 590: This is the initial margin you have to deposit in order to sign the

contract.

Performance bond (maintenance margin) “$ 3, 400: This is the minimum margin that you should have

at all times. If after marking-to-market, your margin falls below this quantity, you will receive a call to

margin. For example, suppose that the daily prices evolve as the next table shows:

Monday close $0.009542{U

Tuesday close $0.009581{U

Wednesday close $0.009375{U

Thursday close $0.009369{U

On Friday you close out the contract at a settlement price of $0.009394{U. Round-trip commission“$ 27.

Time Cash Flow on Contract

Monday close 12.5mp0.009433´ 0.009542q “ ´$1, 362.50

Tuesday close 12.5mp0.009542´ 0.009581q “ ´$487.50

Wednesday close 12.5mp0.009581´ 0.009375q “ `$2, 575.00

Thursday close 12.5mp0.009375´ 0.009369q “ `$75.00

Friday 12.5mp0.009369´ 0.009394q “ ´$312.50

´$27.00

`$460.50

Note, however that 12.5p0.009433 ´ 0.009394q ´ 27 “$ 460.50, a way shorter way to compute your net

gains/loses from the contract. We will now contrast this net effect with what happens in your Account

Balance:
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Time Account Balance You must add to account

Monday close 4, 590´ 1, 362.50 “$ 3, 227.50 ñ $172.50

Tuesday close 3, 400´ 487.50.50 “$ 2, 912.50 ñ $487.50

Wednesday close 3, 400` 2, 575 “$ 5, 975

Thursday close 5, 975` 75 “$ 6, 050

Friday 6, 050´ 312.50´ 27 “$ 5, 710.50

Therefore, you end up with $5, 710.50 in your account, but you added as margin 4, 590, 172.50 and

487.50. If you subtract these quantities from your final balance, you get the same $460.505.

3.1.2 Forward-Futures Arbitrage

EXAMPLE

Interbank forward bid for June 18 on pounds sterling “$ 1.2527{£

The price of CME sterling futures for delivery on June 18 “$ 1.2515

You can see that £ in futures mkt is cheaper than in forward market. Thus, you can:

1. Buy £ on the futures mkt: £62, 500p1.2515q “$ 78, 218.75

ñ On June 18, you’ll pay $78, 218.75 to get £62, 500

2. Sell £ on the forward mkt, the same day: £62, 500p1.2527q “$ 78, 293.75

ñ Profit “ 78, 293.75´ 78, 218.75 “$ 75 per contract.

3.1.3 Practice with CFA questions

Q3 - CFA

Bank has a short position of £5m when Sp${£q “ 1.55. Later, the exchange rate becomes Sp${£q “ 1.61.

What happens to the bank? Lose? Gain?

Q8 - CFA

SFr{$ : 1.5960´ 70

A${$ : 1.7225´ 35

A${SFr : ?

5Notice how signing forward contracts requires you to have “deep pockets”, even though at the end you gain $460.50, in the
process you were required to deposit $5, 250 as collateral.
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4 Interest Rate Parity:

(01/30/2020)

TOPICS: (Chapter 6)

1. Covered Interest Parity

2. Uncovered Interest Parity

3. Purchasing Power Parity

4. PPP vs. Real exchange Rates

5. The Fisher Effect

4.1 Covered Interest Parity

Let denote the interest rate denominated in dollars by i$, similarly for other currencies, e.g. i£, etc.

EXAMPLE

Suppose that i$ “ 10% and i£ “ 12%, can we decide in which bonds to invest? - No, though it looks

like British bonds are giving a higher return (and the default risk is basically equally low), you need to take

into account the expected exchange rate by the time that you get the interest from the British pound.

U.S.

$1 Ñ$ 1` i$

U.K.

1. Convert $1 to £
´

1
S0

¯

2. Invest in British pounds. At year-end, you’ll have £p1{S0qp1` i£q

3. Sell forward the above pounds to get
´

1
S0

¯

p1` i£qF1 “
$
”

F1

S0
p1` i£q

ı

Notice that both of these quantities must be equal. Otherwise, there are arbitrage opportunities. That

is, the covered interest differential: F1

S0
p1 ` i£q ´ p1 ` i$q must be zero. This is because both investment

strategies start with dollars and give you a contractually known amount of dollars at the end of the year.

If both contract are equally likely to be honored, the risk is the same so the returns must be the same.

Otherwise, there are arbitrage opportunities6.

6Make sure you describe in steps how the arbitrage strategy will look like if one side is larger than the other.
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We can write the covered interest differential7 as: F1

S0
p1 ` i£q ´ p1 ` i$q “

F1´S0

S0
p1 ` i£q ` i£ ´ i$. In

equilibrium the different must be zero so

Covered Interest Parity (Exact Form):
F1 ´ S0

S0
p1` i£q ` i£ ´ i$ (1)

Covered Interest Parity (Approximated Form):
F1 ´ S0

S0
` i£ ´ i$ (2)

Let’s interpret the term F1´S0

S0
. This term represents the expected appreciation or depreciation (in

percentage points) of the exchange rate, since it is the price of the future minus the spot price divided by

the spot price. Use the approximation only for informal conversations. If you are investing money, use the

exact form.

WHY CAN THIS EQUATION NOT HOLD EXACTLY?

1. Transaction costs

2. Taxes

3. Risk differential

4. information costs

5. . . .

4.2 Uncovered Interest Parity

U.S.

$1 Ñ$ 1` i$

U.K.

1. Convert $1 to £
´

1
S0

¯

2. Invest in British pounds. At year-end, you’ll have £p1{S0qp1` i£q

3. Plan to convert above £ proceeds to $ at year-end on the spot market to get $
”

EpS1q

S0
p1` i£q

ı

Therefore, now we have:
7After doing some algebraic manipulations
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Uncovered Interest Parity (Exact Form):
EpS1q ´ S0

S0
p1` i£q ` i£ ´ i$ (3)

Uncovered Interest Parity (Approximated Form):
EpS1q ´ S0

S0
` i£ ´ i$ (4)

The only difference from the covered versions is the replacement of F1 with EpS1q. While F1 is a future

exchange rate that is contractually established today. In contrast, S1 is not known today. However, if you

think that that the pounds will appreciate more than what the futures market is expecting (e.g. F1 “
$ 2{£,

but EpS1q “
$ 3{£), it makes sense to use an uncovered strategy. Alternatively, another reason to use an

uncovered strategy is if you have a payable in pounds, so the risk in this investment can help you the risk

of another investment (this is the portfolio reason to hold risky assets).

4.3 Purchasing Power Parity (PPP)

Basic Idea: A currency should be able to buy the same bundle of goods at home and abroad.

5 Interest Rate Parity:

(01/30/2020)
TOPICS: (Chapter 6)

1. Purchasing Power Parity (PPP)

2. The Fisher Effect

3. International Fisher Effect

4. PPP vs. Real Exchange Rates

5.1 Purchasing Power Parity

The PPP postulates that the price of goods should be the same across countries after accounting for the

exchange rate (otherwise people will simply buy in the cheapest country). There are two ways to see this

effect taking place:

1. Absolute version: This approach can be further divided between:
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(a) Micro: Each individual good has to have the same price in the two countries. E.g.

P burger$ “ S ¨ P burger£ .

(b) Macro: The average prices, i.e. the price indexes, are the same across countries. E.g. P$ “ S ¨P£.

2. Relative version: The PPP holds only in terms of percent changes: %∆P$ “ %∆S ¨%∆P£.

For many reasons the absolute version does not hold in reality. However, the relative version is indeed a

good approximation. Remember that the percent changes in price indexes is the inflation rate, so we can

write it as follows:
S1 ´ S0

S0
« π$ ´ π£ (Approx. Equation)

where π$: inflation rate in US, π£: inflation rate in UK. and S is the exchange rate ${£.

ASSUMPTIONS FOR THE RELATIVE VERSION:

1. Inflation rates are for the tradable goods and services (goods that can be imported or exported)

2. Different weights for similar goods in different countries’ price indexes

3. Goods being compared are often imperfect substitutes

The exact form of this equation is

St
S0
“

ˆ

1` π$
1` π£

˙t

(Exact Equation)

Notice that it not only works for the exchange rate next period, but for any t periods ahead.

• Side note: When something is said to have been adjusted for PPP, is simply means that it is taking

into account the fact that prices are NOT the same across countries. For example, the GDP of the US

is 20.5 Trillion dollars, while in China it is only 13.6 Trillion dollars89. However, the PPP conversion

factor for China (as of 2018) is 1.8710. This means that goods in America are about 1.9 times more

expensive, so the GDP adjusted for PPP is p13.6qp1.87q “ 25.4 Trillion dollars.

5.2 The Fisher Effect

Let i: Nominal interest rate, r : Real interest rate and π : the inflation rate.

EXAMPLE

8notice the GDP is measured in Chinese Yuan (CNY), so we have already converted to USD
9Source World Bank: https://www.indexmundi.com/facts/china/ppp-conversion-factor

10Value obtained from https://www.indexmundi.com/facts/china/ppp-conversion-factor
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i “ 8%, π “ 5%, then r “ 8%´ 5% “ 3%. Using the following approximate equation:

r « i´ π (Approx. Equation)

However, its exact counterpart is

1` r “
1` i

1` π
(Exact Equation)

If we solve for the inflation rate we get that

π « i´ r, and π “
i´ r

1` r
.

Notice that for international investors what really matters is the real interest rate. Further, we should

expect the real interest rates to be roughly similar across countries, because investment assets are tradable.

Therefore if r$ « r£, using the approximate equations we can conclude that

π$ ´ π£ « i$ ´ i£ (Approx. Equation)

If you have that r$ “ r£, you can use the exact equation to get:

1` π$
1` π£

“
1` i$
1` i£

(Exact Equation)

6 Determinants of exchange rates:

(02/06/2020)
TOPICS: (Chapter 6)

1. PPP, Fisher, International Fisher

2. Different measures of the exchange rate

(Lecture notes only)

3. Exchange rate determination, D£, S£
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6.1 PPP, Fisher, International Fisher

PPP:
S1

S0
“

1` π$
1` π£

(5)

Fisher:
1` π$
1` π£

“
1` i$
1` i£

(6)

PPP establishes that the change in the exchange rate depends on the ratio of inflations between the two

countries. The Fisher equation relates the ratio of interest rates to the ratio of inflations between two

countries11. By combining equations 5 and 6, we obtain the international fisher equation that relates the

change in the exchange rate with the ratio of interest rates.

Int. Fisher:
S1

S0
“

1` i$
1` i£

(7)

EXAMPLE

i£ “ 4%, i$ “ 13%, S0 “
$ 1.250{£. Therefore, EpS1q “

$ 1.358{£

Just as with PPP and Fisher, we can derive an approximate international fisher:

S1 ´ S0

S0
« i$ ´ i£

6.2 Different measures of the exchange rate

There are different types of exchange rates:

1. Spot vs. forward

2. Nominal vs. real

3. Bilateral vs. effective

Where the nominal exchange rate is the “good old S” we have been discussing, and the real exchange rate,

Sreal accounts for differences in price levels. Sreal is a proxy for price competitiveness:

Sreal “ Snominal

ˆ

P£

P$

˙

11Importantly, the two countries must be similarly developed and market oriented
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If the PPP holds exactly, the real exchange rate should not change when the inflation of a country changes,

because the change in the price level is cancelled by the change in the nominal exchange rate.

Similarly, the bilateral exchange rate is the usual S. In contrast, the “effective” exchange rate gives the

relationship between one currency, say the dollar, and a group of mayor comparable currencies. It is a

weighted average of the bilateral exchange rates. One must be careful about which weights to use when

averaging, some common ones are given by the relative volume of trading, or the relative level of imports,

etc.

6.3 Exchange rate determination, D£, S£

Demand for pounds, D£: US expenditure on British goods and services + British financial assets + ...

Supply for pounds, S£: British expenditures on American goods and services + American financial assets

+ ...

• Notice that D£ “ S$, Americans’ demand for pounds equals Americans’ supply of dollars to the

UK. Similarly S£ “ D$.

• For now, let’s forget about the financial markets, and focus only on goods and services markets.

• As in any market, the exchange rate (price) is determined by the intersection of demand and supply.

7 Determinants of exchange rates:

(02/11/2020)
TOPICS: (Lecture notes only)

1. Exchange rate determination

2. Balance of payments (Chapter 3)

3. Exchange rate regimes

Read as well Chapter 7 (futures), 3 and 2

QUESTIONS TO STUDY FROM OLD EXAMS

• MT1: Q. 1, 2, 4, 6, 7, 8, 9

• MT2: Q. 1

• Final: Q. 1, 2, 11a
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7.1 Exchange rate determination

• The exchange rate is determined by several factors. A very important one is interaction of the

markets for goods and services in the two countries.

• Think about the exchange rate Sp${£q. You can think of it as the price of British goods in terms of

dollars. As most prices, it is determined by the intersection of demand and supply.

– Demand: Who is the demand side for British goods and services (in terms of dollars)? -

Consumers from outside the UK, e.g. Americans.

– Supply: Who supplies the British goods and services? - clearly British producers.

• Shall we expect the demand to be downward slopping and the supply upward slopping, as in most

other markets? - Yes

EXAMPLE

• Assume S “ 2. If British car“£ 20, 000 in UK (i.e. $40, 000 in USA). Assume 9, 000 British cars

imported by USA . Therefore, £180m spent on imports from UK by US citizens.

Now assume S “ 1. If British car“£ 20, 000 in UK (i.e. $20, 000 in USA). Now buying British cars is

cheaper, so the quantity will increase, say to 12, 000 British cars imported by USA . Therefore,

£2400m spent on imports from UK by US citizens.

ñ The demand for British cars is downward slopping with respect to the exchange rate, S.

• Let’s explore now how the behavior of British consumption of US goods changes with the same

change in exchange rate.

Suppose S “ 1, and the price of a US car is $25, 000 (i.e. £25, 000 in UK). Assume UK imports 10, 000

cars from US. Therefore £250m spent by UK citizens.

Suppose now S “ 2. Now the price of the US car in pounds is £12, 500. It is cheaper, so the British

will demand more. However, now we have to be careful about how much the quantity increases:

1. Assume UK imports“ 20, 000 cars. Then, £250m spent on imports from USA.ñ The supply (in

terms of pounds) does not change. The supply is inelastic in this case. This is because the price

of US cars decrease in half, and the quantity doubled. I.e. the demand for US cars is unitary

elastic.

2. Assume UK imports“ 15, 000 cars. Then, £187.5m spent on imports from USA.ñ The supply

(in terms of pounds) decreased. The supply is downward slopping in this case! This is because
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the price of US cars decrease in half, and the quantity increased by less than doubled. I.e. the

demand for US cars is inelastic.

3. Assume UK imports“ 24, 000 cars. Then, £300m spent on imports from USA.ñ The supply (in

terms of pounds) increased. The supply is upward slopping in this case. This is because the

price of US cars decrease in half, and the quantity more than doubled. I.e. the demand for US

cars is elastic.

• We will be assuming that the supply is upward slopping. We have learned this assumes that the

demand for foreign goods is elastic. Since this is usually the case, we can justify assuming an

upward slopping supply.

EXAMPLE

If US preference for UK goods and services increases, the demand D£ increases, so the equilibrium price,

S increases as well.

Similarly, if the US national income exogenously increases, then the US demand for all goods increases,

including UK goods and services, so the demand increases again, thus S increases.

Contrast this with an increase of British preference for US goods and services. Now, the supply S£ is the

one that increases, and so the exchange rate decreases.
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Notice that, in equilibrium, we will also see an increase of British imports from the US, therefore on US

income. You could conclude that the demand will now increase. Though this is probably true, the second

round of effect is usually smaller than the first-order effects. Thus we usually disregard them, since we are

only interested now in the qualitative effect: exchange rate decreases, and quantity increases.

Lastly, What happens if the British inflation rate increases? (P£ Ò) - British goods have become les

competitive, thus we should expect, both UK demanding more American goods (increase in supply), and

US demanding less British goods (decrease in demand). We can conclude that the exchange rate decreases

(as predicted by the PPP equation, actually). Whether the quantity increases or decreases will depend on

which effect is larger. Keep in mind that reasonable people can disagree on which effect is larger.

8 Determinants of exchange rates and National Accounts:

(02/13/2020)
TOPICS: (Lecture notes only)

1. Exchange rate determination

2. National income accounts

3. Balance of payments (Chapter 3)

4. Exchange rate regimes

Read as well Chapter 2, 3

Exam will be in 1100 Grainger

8.1 Exchange rate determination

Last week we saw how the demand and supply of goods and services affect the exchange rate. Today we

will see the role of financial assets. A key difference between these two determinants is the speed at which
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they react to shocks.

• The Asset Market Approach

– Portfolio repositioning by international financial institutions

ÑMassive Shifts

You can think of the analysis of goods and services as long run determinants of the exchange rate. In

contrast whenever there is a shock that affects the demand and supply of international financial assets or

services, the markets react very fast. Thus this market is better at explaining the short run fluctuations in

the exchange rate.

Another key difference is that shifts on expectations about the future are realized today.

8.2 National income accounts

• GNP - Gross National Product: Value of all final goods and services produced by a country’s factors

of production and sold on the market in a given year.

GNP “ C ` I `G` pX ´Mq

• NNP - Net National Product

NNP “ GNP ´Depreciation

• Y - National Income

Y “ NNP `Unilateral transfers

• GNP versus GDP: The first one measures how much is produced by Americans (domestically or

abroad), while the latter is how much is produced in America (by nationals or foreigners).

GNP “ GDP `Net receipts of factor income from ROW

where ROW= rest of the world.

EXAMPLE

A factor is built in Mexico by an American company.

GNPUSA “ GDPUSA` Factor earnings of US company in Mexico.

GNPMexico “ GDPMexico´ Factor earnings of US company in Mexico.
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Important to note that often it is assumed that Y “ GNP , this is a good approximation, but sometimes we

need to emphasize the distinctions.

8.3 Balance of payments

• BOP - Balance of Payments

– BOP surplusñ receipts ą payments abroad

– BOP deficitñ receipts ă payments abroad

– BOP equilibriumñ receipts “ payments abroad

• The BOP has different accounts:

– Current Account

∗ Goods (Merchandise “trade account”)

∗ Services

∗ Factor income

∗ Unilateral transfers

– Capital Account

∗ Direct investment (stocks) [the threshold in US is 10%]

∗ Portfolio investment - Short term or long term

– Official Reserve Account

DEFICIT IN THE CURRENT ACCOUNT

To have a deficit in current account simply means that the country imports more than what they export

(X ăM )12.

DEFICIT IN THE CAPITAL ACCOUNT

To have a deficit in capital account means that the country is importing more bonds or stocks than what

you export13.

• C.A. surplusÑ Lender nation

• C.A. deficitÑ Borrower nation
12It is not intrinsically bad to have a deficit in current account; especially if the deficit is due to a large import of technology or

productive factors.
13Similarly, a deficit is not necessarily a bad thing or a good thing.
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• Positive net stock of foreign assetsÑ Creditor nation

• Negative net stock of foreign assetsÑ Debtor nation

9 National Accounts Analysis:

(02/18/2020)
TOPICS: (Lecture notes only)

1. National income accounts

2. Balance of payments (Chapter 3)

3. Exchange rate regimes

9.1 & .2 Relationship between national accounts and balance of payments

Recall that (approximately) income can be described as follows:

Y “ C ` I `G` pX ´Mq

where

• C ` I `G: What Americans spend in all goods and services

• C ` I `G´M : What Americans spend on goods and services produced by Americans

• C ` I `G´M `X : What the world (including Americans) spends on goods and services produced

by Americans

A useful re-labeling is:

Y “ C ` I `G
looooomooooon

A: Absorption

`pX ´Mq

Thus

Y ´A “ X ´M
loomoon

« Current Account

That is: as long as Americans consume more than their income, the current account will be in deficit.

Another (equivalent) way to look at national income is from the perspective of consumers:

Y “ C ` S ` T
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Consumers either consume their income, they save it or give it to the government.

Combining these two equations: Y “�C ` I `G` pX ´Mq “�C ` S ` T . Therefore:

pX ´Mq “ pS ´ Iq
loomoon

net private savings

` pT ´Gq
looomooon

net gov. savings

That is: If you want a current account with a surplus, either you need positive private savings, pS ´ Iq, or

positive government savings, pT ´Gq.

If a country has a deficit in current account, or a deficit in pX ´Mq common ways to achieve it are:

• Tariffs on imports: These are taxes on imported goods

• Quotas on imports: These are restrictions on the number of units that can be imported

• Subsidies on exports

9.3 Exchange rate regimes

There are three main ways in which exchange rates are determined (regimes)

1. Flexible exchange rate (floating): This is the most common regime among market/western

economies. The exchange rate is simply determined by supply and demand.

2. Fixed exchange rate:

3. Managed exchange rate:

Let’s remember that the balance of payments is composed of three accounts:

BOP “ CA`KA`ORA

In the floating regime, the governments do not intervene to influence the exchange rate. Therefore

ORA “ 0, which in turn implies that 0 “ CA`KA` 0, thus

CA “ ´KA.

Though it looks just like a simple manipulation of equations, the implication is powerful. It implies that

with a floating exchange rate a deficit in current account necessarily implies a surplus in the capital

account, and vice versa.
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HOW DOES A GOVERNMENT ACHIEVES TO HAVE A FIXED EXCHANGE RATE?

If the exchange rate that would occur in a floating regime is equal to the fixed exchange rate, the

government does not need to do anything. At that price, supply is equal to demand. However, if the

exchange rate is fixed at a relatively high value, the quantity supplied is bigger than the quantity

demanded: there is an excess supply. In this case, the government needs to buy the excess supply14. That

is, if we are talking about the supply of pounds (and their value with respect to the dollar), there is a lot of

pounds that want to be exchanged for dollars. The British central bank needs to use their reserve of dollars

to buy the extra pounds15. If the central bank cannot buy the excess supply, the exchange rate will have to

be devalued16 to a lower level, and the country suffers a (usually large) capital loss. Similarly, if the

exchanged rate is fixed at a relatively low value, the central bank must absorb the excess demand by

printing more pounds to be exchanged for dollars; thus increasing the money supply and the ORA.

MANAGED EXCHANGE RATE

This is a hybrid system. For the most part the value of the exchange rate floats according to market value,

but the central bank intervenes in some situations. For example, whenever the value changes a lot, or if it

becomes too volatile.

14If the government does not do this, e.g. Venezuela, you should expect that the extra supply will be sold in the black market at a
price closer to the “floating” exchange rate. Otherwise, we use the term “appreciation” and “depreciation”

15Notice that the British central bank needs to have dollars in their ORA.
16The terms “revalued” and “devalued” are reserved to be used only for fixed exchange rates.
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10 International Trade

(02/25/2020)
TOPICS: (Lecture notes only)

1. Some terminology

2. Trade in goods & services and the elasticities approach

10.1 Terminology

• Trade

– Goods

– Services

– Financial Assets

• Inputs
loomoon

Factors of production

vs. Outputs
looomooon

Goods & services

• Inputs

– Labor

∗ Skilled

∗ Unskilled

– Capital

– Land

– Raw materials

– Entrepreneurship

• Goods & services

– Labor-intensive

– Capital-intensive

– Land-intensive

• Countries

– Labor-abundant

– Capital-abundant

– Land-abundant

• Trade in goods & services

– Inter-industry trade

– Intra-industry trade

• Sectors

– Tradeables

∗ Net export sectors

∗ Import-competing sectors

– Non-tradeables

Consider now two countries before they open up to trade internationally. That is, they are in autarky. The

equilibrium price when the economy is closed to international trade is called the autarky price. Let’s
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suppose for now that there are two countries with different autarky prices. E.g. the autarky price in Japan

is higher than in the US. Now, suppose they open to international trade. Who will end up importing and

who will export?

Notice that the international price will be in-between the two autarky prices. Therefore, japan will import

since at that price the quantity demanded is larger than the quantity supplied. Analogously, the US will

export, since the international price is larger than the autarky price.

10.2 The elasticities approach to trade

Price elasticities are defined as follows:

Demand: ηD “
%Change in quantity demanded

%Change in price
“

∆QD{QD
∆P {P

Supply: ηS “
%Change in quantity supplied

%Change in price
“

∆QS{QS
∆P {P

We will now start with the definition of imports: M “ QD ´QS to obtain an expression for the elasticity of

imports as a function of the elasticities of demand and supply:
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M “ QD ´QS

∆M “ ∆QD ´∆QS

∆M

∆P
“

∆QD
∆P

´
∆QS
∆P

P

M

∆M

∆P
“

P

M

∆QD
∆P

´
P

M

∆QS
∆P

P

M

∆M

∆P
looomooon

ηM

“
P

M

∆QD
∆P

QD
QD

loooooomoooooon

QD
M ηD

´
P

M

∆QS
∆P

QS
QS

loooooomoooooon

QS
M ηS

Therefore we conclude that

ηM “
QD
M

ηD ´
QS
M

ηS (8)

EXAMPLE

QD “ 100 units, QS “ 80 units, thus M “ 20 units. Suppose we know that ηD “ ´0.5 (inelastic) and

ηS “ `0.4 (inelastic)

Then ηM “ 100
20 p´0.5q ´ 80

20 p0.4q “ ´4.1 (highly elastic).

Following a similar technique17, you can obtain the following equation for the elasticity of exports:

ηX “
QS
X
ηS ´

QD
X

ηD (9)

• Why are the autarky prices different across countries?

1. Differences in Demand

– This can simply be due to tastes, or culture, traditions, etc.

2. Differences in Supply

– Differences in teechnology

– Differences in factors endowments
17It is a good exercise for you to derive this equation
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– Economies of scale

– Market Structure

– . . .

3. Differences in Exchange rates

11 International Trade

(02/27/2020)
TOPICS:

1. Trade in goods & services and the elasticities approach (Lecture notes only)

2. Interest rate Swaps (Chapter 14)

11.1 The elasticities approach

Dm: Import demand (USA)

Sx: Export Supply (USA)

D˚: Import demand (UK)

S˚: Export supply (UK)

M : Imports (USA)ñM “ X˚

X : Exports (USA)ñ X “M˚

Note that, in general the price index for imports is different than the price index for exports. Furthermore,

these prices can be denoted in local currency (say USD) or foreign currency (say GBP), so we have four

relevant variables (though they are connected, they are distinct): P $
M , P£

M , P $
X , P£

X for prices, and the same

for variables for quantities: X,M,X˚,M˚. Fortunately, by definition, American imports to the UK must

be equal to British exports to the US: M “ X˚. Similarly X “M˚. In conclusion, we have 6 relevant

(interconnected) variables.

Note that for national accounts, when we say that Y “ C ` I `G` pX ´Mq, what we really mean by

pX ´Mqis the value of net exports measured in local currency. That is, we are talking about XP $
X ´MP $

M

EXAMPLE

What happens when the value of the dollar decreases (in real terms) with respect to the pound?

Notice we can plot this effect in terms of pounds or in terms of dollars. If we plot it in pounds, the curve

affected is the American curve (since the British curve is given by British preferences, which are already
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stated in pounds). Similarly, if we plot the effect in dollars, the curve that is affected is the British curve.

Finally, the role of which curve is the American curve, and which one the British curve depends on

whether we are looking at the exports market or the imports market.

For example, in the market for M , the demand comes from Americans and the supply from the British.

Suppose we plot M against P $
M , then American demand is not effected, but the supply is. Since the value

of dollars has decreased, the British supply will decrease (for the same number of goods, British require

more dollars from the Americans). We conclude that M Ó and P $
M Ò.

Conversely, if we plot M against P£
M , now the British side is not affected, but the American demand is.

Since the value of dollars has decreased, Americans need more dollars to obtain the same number of

pounds, so for the same number of goods Americans are going to be willing to pay less pounds. We

conclude that P£
M Ó, and M Ó.

This might sound convoluted, but notice that regardless of how you plot it, the same shock decreases

imports, and the difference in the direction of how prices change should not be too surprising since

P $
M “ 1

P£
M

. Finally, it is also important to look at the effect of the value of imports. If we measure it in

pounds, it is clear that MP£
M Ó, since both variables are decreasing. However, the value of those same

imports in USD might increase or decrease: i.e. change in MP $
M is uncertain.

The sign of the effect on the value of imports in USD can be clarified, if we knew the elasticity of imports

(which we know that in general are elastic). If imports are elastic, the increase in price, P $
M is dominated

by the decrease of M , therefore, the value of imports also decreases: MP $
M Ó18.

In general, if the two countries you are studying are “big”, it is sensible to write demand and supply as

usual. That is, demand has a negative slope, and supply has a positive slope. However, if one of the

countries is “big” and the other country is “small”, it is better to depict the side of the big country as a

horizontal line (whether it is demand or supply), this is because for the big country it is better to assume

that they can demand or supply any quantity at the same price (such quantity will be a drop in a bucket

anyway). Despite this graphical change, all the analysis described above remains qualitatively the same.

18It is a good exercise to see how the shock affects exports. You should obtain that X Ò, P $
X Ó, P£

X Ò.
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12 Swaps

(03/03/2020)
TOPICS:

1. Trade in goods & services and the elasticities approach (Lecture notes only)

2. Swaps (Chapter 14)

(a) Interest rate swaps

(b) Currency swaps

We started the class with a review of the analysis of exports and imports started last class. Such discussion

was added to last section and omitted here.

12.2 Interest rate swaps

Consider the case were two agents have access to different types of debt contracts, some with a fixed rate,

and some with a variable rate. We are going to study under what conditions, it will be profitable for this

two agents to sign a debt contract, and then exchange their payment obligations (perhaps plus some

compensation for the party acquiring the relatively worst contract).

EXAMPLE

Company A wants to borrow $10m in floating interest rates. Company A has access to two alternatives:

Alternative 1: Borrow at LIBOR

Alternative 2: Borrow at 10% fixed rate

Company B wants to borrow $10m in fixed interest rates. Company B’s alternatives are:

Alternative 1: Borrow at LIBOR `0.5%

Alternative 2: Borrow at 11.25% fixed rate

(Assume Swap is for 5 years)

Notice that instead of each one choosing the type of contract they like (floating or fixed) among the options

they have access to, they can possibly choose the type of debt contract they don’t want than then swap.

At first glance If A borrows at 10%, B borrows at LIBOR `0.5% and then they exchange, would both

parties agree to this contract? Well, company B will be veery happy with the exchange, because they are

effectively borrowing at 10% fixed instead of 11.5% that they have access on their own (they are paying
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1.25 percent points less of interest). However, A will not like this contract. since effectively they will be

borrowing at LIBOR `0.5% while they have access to borrowing at LIBOR on their own.

Does this mean that no swap will be mutually beneficial? NO – notice that in the first naive swap B’s

savings are larger than A’s losses, so there must be a way for B to compensate A so that both agree to the

swap. For example, if B decides that instead of paying A only the 10% for the contracted debt, they pay A

10.5%, the effective interest rate for A is now just LIBOR (so they are just as happy before and after the

swap, and we can assume A agrees to the swap), while the effective interest rate for B is 10.5% which is

still better than 11.25%.

In fact, company B can pay more to A, so that now both parties are strictly better off with the swap. We

see that the total gains that they can split among themselves is precisely the sum of savings from the naive

swap. That is, company B saves 11.25´ 10 “ 1.25% plus the savings for A (these are negative in this

example): LIIBOR-(LIBOR `0.5%q “ ´0.5%. Therefore, the total savings are 1.25´ 0.5 “ 0.75%. How

these total gains are split depends on each party bargaining power. We do not go deep on explaining

bargaining power in this in class, but you can be asked about a swap that splits the gains evenly, or a swap

that gives company A 75% of the gains.

One possible complication is that there are many swaps that are equivalent in terms of how the gains are

split among the companies. In all of them, the type of debt each agent chooses among their options is the

same (they choose the contract where they have comparative advantage). The only things that change are in

the payments they agree to give to each other. For example, if instead of A paying LIBOR `0.5% to B, and

B paying 10.5% to A (which gives all the gains to B) we want to split gains evenly, we could have A

paying LIBOR `0.5% to B, and B paying 10.5` 0.75
2 “ 10.875% to A. Then, the effective rate of each party

would be 0.375% less than if they were to borrow using the contracts they have available on their own.

Notice, however, that the same property is achieved with the following swap: A pays LIBOR

`p0.5´ 0.375q% “ LIBOR `0.125% to B, and B paying 10.5 to A1920.

19Can you think of yet another swap that splits gains evenly?
20In class, we used flow charts to visualize how money is flowing from one agent to the other. It is key that the arrow denote how

money is flowing and NOT how obligations are passed from one agent to the other one.
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13 Swaps (continued)

(03/05/2020)
TOPICS: (Chapter 14)

1. Swaps

(a) Interest rate swaps

(b) Currency swaps

We introduced interest rate swaps last class. Today we will continue discussing them and introducing

currency swaps.

13.1 Interest rate swaps

Consider the example from before

EXAMPLE

Company A wants to borrow $10m in floating interest rates. Company A has access to two alternatives:

Alternative 1: Borrow at LIBOR

Alternative 2: Borrow at 10% fixed rate

Company B wants to borrow $10m in fixed interest rates. Company B’s alternatives are:

Alternative 1: Borrow at LIBOR `0.5%

Alternative 2: Borrow at 11.25% fixed rate

We saw that A’s interest rates are better than B’s. We say A has the absolute advantage on both fixed and

floating interest rates21. However, since A has a comparatively larger advantage in fixed rates we say A

has a comparative advantage on fixed rates, while B has comparative advantage on floating rates. In fact

the quality spread differential: 1.25%´ 0.50% “ 0.75% is equal to the total gains that we can split

between companies when constructing a swap.

In many cases, In order to engage in a swap, companies need to use a swap bank. Whenever that is the

case, the swap bank will charge some fees. In this example, the total fees cannot be larger than the quality

gains spread. For example consider the following diagram where the quote by the swap bank in this

example is 10.00´ 10.10% vs. LIBOR (for 5 year dollar swap).

21In reality people have access to multiple fixed rates, and multiple floating rates, but often times, the set of interest rates one
company has access to are not the same as the ones another company has access to. Imagine this is the case and the example presents
the best two from each company.
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The arrow represent the cashflows.Thus in this example, the interest paid by company A (Mary in this

borrowed diagram) is LIBOR. The 10% A pays to lender is paid off by what A receives from the swap

bank. Therefore, the net savings from signing the swap is equal to 0 for A, since she already had access to a

floating rate of LIBOR on her own. However, let’s see what are the net gains for B. The net interest paid by

company B (Paul in the diagram) is 10.60%. so the total savings are 11.25´ 10.60 “ 0.65%. Notice that in

this case, the swap bank is getting the remaining 0.10%.

Suppose after one year, the bank quotes 9.000´ 9.125% vs LIBOR on a 4 year swap, and Paul (or company

B) wants to benefit from this lower lower rates by re-setting their current contract and borrowing at a new

contract. What cancellation fee should the swap bank charge?

Notice that the Swap bank was expecting to receive a 10.10% interest from Paul (this is p0.1010q10m

“$ 1, 010, 000) and give Paul LIBOR. This was financed by receiving LIBOR from someone else and give

this third party 9%, with a per-year gain of p10.10%´ 9%q “ 1.10% interest for the next four years (this is

p0.0110q10m “$ 110, 000). By cancelling the contract, the bank will not receive $110, 000 for the next four

years, so it must charge paul with the present value of this loss:

n “ 4

i “ 9%

PMT “ 110, 000

,

/

/

/

/

.

/

/

/

/

-

PV “$ 356, 369.19

13.2 Currency Swaps

EXAMPLE

Dow Chemical wants to borrow ε150m in fixed interest rate for 10 years

1. 7.5% in $
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2. 8.25% in ε

Michelin wants to borrow $200m in fixed interest rate for 10 years

1. 7.7% in $

2. 8.1% in ε

(Note S0 “
ε 0.75{$)

At t “ 0:

Dow Chemical borrows $200m at 7.5% and Michelin borrows ε150m at 8.1%.

Then Dow gives $200m to Michelin and Michelin gives ε150m to Dow.

For t “ 1 to t “ 10:

They service each other’s interest and principal payments. Similarly as before, parties may adjust slightly

how much interest they pay each period in order to split more equally the gains depending on bargaining

power. in the example as it is, Dow is saving $0.2%, while Michelin is saving ε0.15%. Given the exchange

rate this savings are equivalent, so the gains are split evenly among the parties.

EXAMPLE

US parent wants to borrow ε40m (to finance its subsidiary in Germany)

1. ε40m at 7% per year for 5 years

2. $52m at 8% per year for 5 years

German parent wants to borrow $52m (to finance its subsidiary in USA)

1. ε40m at 6% per year for 5 years

2. $52m at 9% per year for 5 years

(Note S0 “
$ 1.3{ε, thus ε40m“$ 52m)

As before, the US parent has a comparative advantage in dollars (actually an absolute advantage as well),

while the German parent has it in euros. In contrast with previous example, note that if the US parent

borrows in dollars and the German parent borrows in euros so they swap their debt services, then each

party will save 1% of interest. However, these interest rates are in different currencies, and the exchange

rate is S0 “
ε 1.3{$, so the savings in exchange rates are not equivalent.
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14 Swap re-setting

(03/10/2020)
TOPICS:

1. Swaps (Chapter 14)

2. Options (Chapter 7)

14.1 Swaps

Recall the example from last class with the American and the German Parent’s borrowing to finance their

subsidiaries. Assume now that the interest rates and the exchange rate changes at t “ 1:

US rate: 8% Ñ 6.75% (in $)

German rate 6% Ñ 5.00% (in ε)

Also, S1 “
$ 1.310{ε.

How can the parties re-set the contract? If there is a winner and a loser, how should the winner

compensate the loser so that both parties agree to re-set the contract?

The $ Cash flows paid by German parent (in old contract and the new contract) are $52m at 8% “$ 4.16m

each year for the next 4 years and $52m in t “ 5 (four years from now).

n “ 4

i “ 8%

PMT “ 4.16m

FV “ 52m

,

/

/

/

/

/

/

/

.

/

/

/

/

/

/

/

-

PV “$ 52m vs.

n “ 4

i “ 6.75%

PMT “ 4.16m

FV “ 52m

,

/

/

/

/

/

/

/

.

/

/

/

/

/

/

/

-

PV “$ 54, 214, 170

[“ε 41, 384, 863 at S1 “
$ 1.31{ε]

Let’s consider now the ε cash flows paid by US parent. (in old contract and the new contract) are ε40m at

6% “$ 2.4m each year for the next 4 years and ε40m in t “ 5 (four years from now).

n “ 4

i “ 6%

PMT “ 2.4m

FV “ 40m

,

/

/

/

/

/

/

/

.

/

/

/

/

/

/

/

-

PV “ε 40m vs.

n “ 4

i “ 5%

PMT “ 2.4m

FV “ 40m

,

/

/

/

/

/

/

/

.

/

/

/

/

/

/

/

-

PV “ε 41, 418, 380

[“$ 54, 258, 078 at S1 “
$ 1.31{ε]
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US parent will pay out cash flows worth ε41, 418, 350 and receive ε41, 384, 863. To reset thee contract, US

parent has to pay ε33, 517 to the other party. Analogously in dollars $43, 908.

Swap Bank quotes

$ : 8.00´ 8.15% against LIBOR

e : 6.00´ 6.10% against LIBOR

When combining swap quotes keep in mind that the swap bank cannot pay more than what it receives.

14.1.1 Determination of the fair swap rate

EXAMPLE

S0 “
$ 1.70{£

i$ “ 5%, i£ “ 7% (assume flat yield curves)

Recall the covered interest parity: F1

S0
p1` i$q “ 1` i£. Plugging-in the information we have, we obtain

that F1 “
$ 1.668{£, and F2 “ S0

´

1`i$
1`i£

¯2

“$ 1.637{£. Instead of writing a contract where the exchange

rate changes over time. What is an equivalent contract with a constant exchange rate?

F1

1` y1
`

F2

p1` y2q2
“

F˚

1` y1
`

F˚

p1` y2q2

1.668

1.05
`

1.637

p1.05q2
“

F˚

1.05
`

F˚

p1.05q2

1.668

1.05
`

1.637

p1.05q2
“

„

1

1.05
`

1

p1.05q2



F˚

ñ F˚ “$ 1.653{£

From the British side : 1
1.668 “ 0.600 and 1

1.637 “ 0.611. Therefore the equivalent constant exchange rate:

0.600

1.07
`

0.611

p1.07q2
“

F˚

1.07
`

F˚

p1.07q2

ñ F˚ “ε 0.605{$

Notice that, since the covered interest parity holds, the two numbers are equivalent. That is: 0.605 “ 1
1.653 .

Throughout the example we assumed the yield curve to be flat. In reality, it almost never is. To account for

that, you want to simply use different interest rates, for the different maturities by reading them off the

yield curve.
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15 Options

(03/12/2020)
TOPICS: (Chapter 7)

1. Options

(a) Call options

(b) Put options

2. Future options

3. Interest rate futures

4. Eurodollar interest rate futures

15.1.1 Call Options

EXAMPLE

Suppose that Suphi Co. has ε10m payable in one year. She is considering 3 options:

1. Hedge with a call option: X “$ 1.25{ε, premium “$ 100, 000.

2. Hedge with a forward contract: X “ 1.25{ε

3. Don’t hedge

Assume one-year interest rate “ 5%

Let’s graph the cost of the payable for all the possible future exchange rates to see how our expectations

about the exchange rate next year would lead to a decision between the three options.

For the option:
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Notice that the premium is paid today, so to make all costs comparisons (in terms of tomorrow, we bring

the premium forward one period using the interest rate.

If we combine it with the other 2 alternatives:

If is clear that if we decide to hedge (so a decision between the forward or the option. The cost is lower

under the option is the future exchange rate is relatively low, and after the first intersection, the cost is

lower under the forward.

To find the value of the intersections, we can simply solve the following equations:

12.5m´ 105, 000

10m
“$ 1.2395

12.5` 105, 000

10m
“$ 1.2605

Notice that the graph for call option is slightly un-conventional since we are plotting directly what the cost

of servicing the payable will be using the call, instead of the traditional payoff and profit of the call option:
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However, these two graphs are the two sides of a same coin. In the second graph, the “profit” is the

difference between buying the call option and not buying anything. As you can see in the previous graph,

when the future exchange rate is below 1.25 the cost of no hedging is lower than that of the option (thus

the negative profit). After 1.25, gap between the cost using a call and of no hedging decreases and at

1.2605, the cost using the call option is smaller (hence the positive profit).

EXAMPLE

Suppose that Suphi Co. has £10m receivable in one year. She is considering 3 options:

1. Hedge with a put option: X “$ 1.55{£, premium “$ 90, 000.

2. Hedge with a forward contract: X “ 1.55{ε

3. Don’t hedge

Assume one-year interest rate “ 4%

Now the proceeds from buying a put option is

Combining it with the forward and the no hedging option:
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Where, once again, the two unknown intersections are computed as follows:

15.5m´ 93, 600

10m
“$ 1.5406

12.5` 93, 600

10m
“$ 1.5594

As before, we can connect these two graphs with the typical payoff/profit graph of a put, where profits are

comparing the put option vs. no hedging:

15.2 Futures Options

• Call futures option: a call option on a futures contract. This contract allows its holder to take a long

position on the underlying futures contract.
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• Put futures option: a put option on a futures contract. This contract allows its holder to take a short

position on the underlying futures contract.

EXAMPLE

You are holding a “pound call futures option” for June delivery at a strike price of $1.5050.

ñ That is, you have the right to commit yourself to buying £62, 500 at $1.5050{£.

The current settlement price of the above contract is $1.5148{£.

ñ If you exercise, you’ll receive: p1.5148´ 1.5050q62, 500 “$ 612.50.
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