Class 1 – 09/07 – Exchange rates
· Most important thing we must learn: foreign exchange – how to convert my currency to foreign currency. 
· Buying power depends on inflation in the country. Hidden buying power exchange will be covered later. 
· There’s always an exchange market open somewhere in the world. Exchange can be changes 24/7. 
· To buy something in foreign currency, you will have to exchange your own currency into the foreign currency. 
· Exporters need conversion.
· Banks are the primary source where you make changes
· Foreign exchange market: FX. 
· 1 tier is the bank. 
· Wholesale: Between banks – the banks maintain their own inventories. 
· 91% of the exchange is between banks 
· 9% of the exchange is?? 
· Arbitrage is speculation – Canadian dollars are trading for 75 cents in one bank and for 76 cents in another bank. (will be covered later)

Spot rate (S): The price that is quoted for immediate settlement. Spot settlement is normally one or two business days from trade date.
Forward rate (F): you are going to get import from UK. If the order will arrive in three months, the payment will be due in three months. 

Different ways to write the exchange rate:
· $-£ exchange rate = 2:1. 1 pound converted to two dollars. 
· The exchange ratio is a ratio
· $2 = £1. 
· $2/£
· S($/£) = 2

Behind the ratios are buying power. 
When we use the term dollars, we usually talk about US dollars because most currency are exchanged in USD(?). 

Direct quote: Home currency price of foreign currency
Indirect quote: For an American: Foreign currency price of home currency
Spot price: The dollar price of 1 unit of foreign currency. 
American Call: The dollar price of foreign currency. Direct quote for USD. 
European Call: Foreign currency price of American currency (dollar). Indirect quote for USD. 
· American and European are inverse of each other. 
· When you multiply American and European it is equal to 1. 


Exercise before class 2:
Identify the following quotes as:
· Direct or indirect
· American call: When US$ is on the left side
· European: When US$ is on the right side 
· Cross rate: When US$ is NOT on either side

	Quote
	Answer

	R50/$
	Direct in India
Indirect in US
European Call

	$0.02/R
	Direct in US
Indirect in India
American Call

	HK$ 4.5/C$
	Direct in Hong Kong
Indirect in Canada
Cross rate

	US$0.75/C$
	Direct in US
Indirect in Canada
American Call

	S(€/$) = 0.40
	Direct in Eurozone
Indirect in US
European Call

	£ 0.50=1$
	Direct in UK
Indirect in US
European Call

	€1.2/£
	Direct in Eurozone
Indirect in UK
Cross rate

	Real 3/$
	Direct in Brazil
Indirect in US
European Call

	C$ 1.3333/$
	Direct in Canada
Indirect in US
European Call

	S(SF/$) = 0.91
	Direct in Switzerland 
Indirect in US
European Call

	180 Yen/ C$
	Direct in Japan
Indirect in Canada
Cross rate

	S(Yuan/$) = 6
	Direct in China
Indirect in US
European Call



S = spot price – the price as it is right now!
R = indian rupi
C$ = Canadian dollar
£ = UK
Real = Brazilian
SF = Switzerland
Yen = Japan
Yuan = China

Class 2 – 09/12 – exchange rates
American quote is reciprocal of European quote.
Look at Trader in handwritten notes!
If you are given American, you can find European. If you find European, you can find American. 
Selling 1£ and buying $2. 
Selling $1 and buying £0.5 = S(£/$) = 0.5 = European Call

American		European
S($/£)	x	S(£/$)
2	x	0,5	= 1
S(£/$) = 

Table of exchange rates:
· In US$ = American Call
· Per US$ = European call

American call: 	S($/Peso) = 0.1889
European call:		S(Peso/$) = 

Exercise 1: From the exchange rates table
What is S($/SF)?	= 1.0614	$1.0614/SF	$1.0614 = 1 SF		American Call
What is S(SF/$)?	= 0.9421		SF 0.9421/$		European Call
S(Baht/$)		= 30.547				European Call
S($/Baht)					American Call

Cross quotes:
S(€/£) = 2		€2 = 1£	€1 = 0.5£
S(£/€) = 0.5

Exercise 2:
European:		R40 = 1$	R40/$	S(R/$) = 40
American:		R1 = $1/40		S($/R) = 1/40

American:		$2 = 1£	$2/£	S($/£) = 2
European:		0.5£=$1	£0.5/$	S(£/$) = 0.5	

American:		4/3$ = 1€		S($/€) = 4/3
European:				S(€/$) = ¾

Cross rate:		1£ = €1.2	€1.2/£	S(€/£) = 1.2	Direct call in Eurozone
		£ 1/1.2 = 1€		S(£/€) = 1/1.2	Direct call in UK


Class 3 – 09/14 – exchange rates (cross rates)  
Finding the cross rate:
	Given:
	

	American
	S($/SF) = 1.4

	European
	S(€/$) = 0.5

	Cross
	S(€/SF) = 1.4 x 0.5 = 0.7


Buys 1 SF	Sell $1.4	Buys back $1.4	Sells 1.4x0.5 €

Formula for the cross rate:
S(€/SF) = S($/SF) * S(€/$) = 1.4 * 0.5 = 0.7
When you multiply them, the dollars go away and the Euro is on top, while SF is in the bottom. 

Find S(SF/€):


Formula for S(SF|€):


Formulas:
S(J|K) = non dollar currency



Exercise:
Using currencies from the exchange rates table:
1.  Cross rate: Krone and Euro
a. S(Krone/Euro) = ?
 
 
 
 
 

b. 
 
 

Exercise to try at home:
Use the exchange table. Try at home and see if you get the correct answer. 
1.  Ruble and UK pound
a. 




b. 


CHECK:





2. Euro and UK pound
a. 




b. 


CHECK:




3. UK pound and SF
a. 




b. 


CHECK:




4. Canadian dollar and UK pound
a. 
 
 
1 UK pound will be exchanged for 1.5934 Canadian dollar. 


The banks are not allowed to speculate. Speculating is trying to figure out what the currency is worth in the future. 

	
	b
	a
	Spread in $

	
	2
	2.5
	

	
	
	
	





Class 4 – 09/19
Banks make money by buying at low rate and selling at high rate. 
Buying: 	
Selling:	
When you borrow money from the bank there is a fee. 
	
	
	b
	a

	American
	
	2
	2.5

	European
	
	
	



Understand   See handwritten notes
Bid becomes ask:

American bid becomes European ask and European bid becomes American ask by taking the reciprocal. 

Class exercise:
			b	a	spread
1. American		1.54	1.5405	
European				

2. American						
European		0.7638	0.7641 

3. American			1.0614	
European			0.9435

American bid is reciprocal of European ask, and European bid is reciprocal of American ask. 

Given:	
	
	
	

Question: What is ? (cross-rate) – What is ?
[image: ]





Chart:
	
	b
	a

	
	3.50
	4.50

	
	
	




Formula:



Formulas will be attached with the exam!

Exercise:
· See handwritten notes

Assignment 1 for group:
Brazilian Real is quoted as: R0.9955 – R1.0076/$
The Baht is quoted as: B25.2513 - B25.3986/$ 
· What is the indirect bid-ask quote for Real in Brazil? 
· That is: what is ?
· What is the direct bid-ask quote for Real?
· That is: what is ?

Class 5 – 09/21
· Arbitrage is when you see a currency trade that is not in line as it should be.
· In the world of financial trades, money is made very quickly
Class exercise
Exercise 1: Currency conversion with bid-ask quotes
At the DB International Bank, the current (spot) bid-ask quotes for customers are:
	
	b
	a

	
	1.54
	1.5405

	
	1.3087
	1.3092



a) A customer wants to sell £1 million for Euros. What Euro amount will the customer get in exchange for £1 million at the DB bank?




The bank is buying £1 from the customer for €1.1763
For £1 million:


Therefore, the customer will get €1,176,300 for £1,000,000 at the DB bank. 

b) A customer wants to convert €1 million into pounds £. What £-amount will this customer get upon conversion?





c) From your answers in part a) and b) above, what is the  bid-ask spread at the DB bank?
	
	b
	a

	
	1.1763
	

	
	0.8495
	







Exercise 2: Exchange currencies at quotes with no bid-ask spread
A Mexican traveler wants to go hiking in Indian Himalaya mountains and would like to exchange her Pesos for Indian Rupees. Given the spot $-Peso exchange rate is $0.0976/Peso and the spot $-R exchange rate is $0.01358/R, what will be the:
a) Peso-R spot S(Peso/R)?

b) R-Peso spot S(R/Peso)?



Example: Triangular currency arbitrage
An eagle-eyes cross-trader trades at the DB International Bank notices the following quotes (same as the DB bank):
· At CL bank: 	
· At Barclay bank:	
· At Aqricola bank:	
Is there a profitable currency arbitrage opportunity for the trader? If yes, then how much profit can the trader make if she trades in €5 million? Show calculations. 
Step 1: See if the cross rate is consistent with the American and European rate



· This means that any bank should buy pounds for 1.17625 and sell them at higher price.
· The asking price is less than the bid price. It means that the pounds are asked at a cheap price. They should be selling the pounds at a higher price, therefore we should buy the pounds now (at €1.1705). 
· When something is sold too cheap, we buy!
· When asking price is lower than bid price, we should buy. This is, that we can buy at a cheap price and then sell at a higher price

How do we profit from it? 
· Agricola is buying pounds to cheaply so we want to buy pounds from them 
Step 1: Buy Euros at CL bank with $5 million.
· Get 
Step 2: Buy £ at Agricola Bank with €3,819,000
· Get 
Step 3: Buy dollars at Barclay Bank with £3,262,708
· Get 

The profit is: 


Class 6 – 09/26
· Value of everything is expressed in currency

What happens to pounds?
[image: ]
· Pounds have appreciated: the value of pounds has gone up

· The value of pounds has gone up by 50%

What happens to dollars?
[image: ]
· The dollar has depreciated

· When pounds go up  dollars go down

The numerical value:
· Pounds have gone up by 50 %
· But dollars have only gone down by 33.34%

Exercise 1
[image: ]
· Pounds have gone up
· You get more dollars per pound or you need more dollars to buy pounds
[image: ]

Exercise 2
[image: ]
SF depreciation:

Euro appreciation:


Home exercises
Exercise 1:


Depreciated = $
Appreciated = R
How much percentage depreciation?

How much percentage appreciation?

Exercise 2:


Depreciated = €
Appreciated = £
How much percentage depreciation?


How much percentage appreciation?


Exercise 3:


Depreciated = US$
Appreciated = C$
How much percentage depreciation?

How much percentage appreciation?


Exercise 4:


Depreciated = Y
Appreciated = $
How much percentage depreciation?

How much percentage appreciation?



Return
Direct:




Return:

· The return of home currency is negative

Formula:

Example:



Class 7 – 09/28
· Nominal rate: The rate you earn in foreign currency
· Nominal rate is published

Direct: 
You got A dollars, and in the foreign currency you will get 
 			

Return:







If they ask of the rate in 5 years:



Exercise
Direct Canadian:   Look at exchange rate table
 US investor invested C$1000 
Add 6% Canadian interest rate
Exchange rate at the end of year was 
a. What was this investors rate of return in US$?







b. What was the US$ amount the investor had on June 5, 2014?



Assignment 3
Today’s Rupee-£ spot exchange rate is . A UK investor invests £1000 today in Indian Rupees to earn 15|expected return on her Rupee investment. The exchange rate at the end of the period was . 
a) What is expected return ?
b) What £-amount will the investor have at the end of the period?

Class 8 – 10/05
Example:
A US investor invested US$1000 on June 5, 2013 in a Canadian Bank at Canadian interest rate of 6%.
The US$-C$ spot exchange rate on June 5, 2013 was 

For US$1000, he will get:





Change in S (US$|C$):


Expected return:


b) How much money does he have after one year?


c) After two years:
Change in S (US$|C$):


Expected return:


Money after two years:



Assignment 4
Problem 1:
A Canadian investor invested  on June 5, 2013 in a US Bank at 5% US interest rate. 
a) What was the investors rate of return in Canadian dollars if the exchange rate on June 5, 2014 was C$1.0144|US$?
b) What Canadian dollar amount did the investor have on June 5, 2014? 


Class 9 – 10/12
Speculators speculate how the currency will develop…
Hedgers absolute the foreign market. Hedging is not only about currency. Hedger is the person who really has the business. He just wants to know today what will happen today. He wants to take a position to know today what will happen tomorrow. 
 means it is today!

1-month	   if you sell $1 you will get 1.0617 SF
3-month	  You can buy/sell SF for so many dollars
6-month 	


1-month 	
3-month 	
6-month 	

SF is traded in the foreign market at a premium market. 

Forward premium: 
1-month	 	

1-month			




Class 10 – 10/17
Speculating - Example
Contract on 1£
Known: 
No directs costs to enter
Quarterly …
Transaction will occur (cash will be paid or received) at T

Payoff at T, same as profit (no entry fee), is not known. Calculate the payoff. 

Speculator:
[image: ]
		
		
 		
		
[image: ]
For a speculator, if  he will lose, and if  he will gain profit

Counterparty:
Payoff at T:
				
 				
 				
 				
The counter party will gain $0.50		The counter party will loss $1

When the speculator gains, the counterparty loss.
When the speculator loss, the counterparty gain

Hedging – example
			Payoff at T:
			
Unhedged:					
Pay forward contract:				 	
Hedged cost					

Class exercises on speculation and hedging
Class exercises on speculation and hedging with forward buying and forward selling of a currency (i.e. taking “long” and short forward positions on a currency called underlying currency).
Exercise 1 (speculation)
Suppose the current spot exchange rate for Euros is $1.48|€ and the 6-month forward rate is $1.52|€. A speculator believes that Euro will appreciate against the dollar and is willing to take a forward position on €100,000 based on her belief.
Required:
a) What forward position would she take?
The rate will go up in the future, so she will go long  buy today at forward rate
This means, she will buy today but not have it before six months ahead… (tror jeg)
b) What profit or loss will result from the position she takes if the spot rate at the 6-month period turns out to be:
i. $1.50|€
If 
ii. $1.55|€
If 

Exercise 2 (speculation)
Suppose another speculator believes that Euro will depreciate against the dollar over the next 6 months and is willing to take a forward position on €100,000 based on this belief. 
a) Based on the forward rate information in Exercise 1 above, what forward position would he take?
He will go short  sell today at forward rate

b) What profit or loss would result from the position taken at the end of the 6-month period if the spot rate at the time turns out to be:
i. $1.50|€
If 
ii. $1.55|€
If 

c) Would the speculators in Exercise 1 and Exercise 2 be engaged in a zero-sum payoffs game based on the diametrically opposite beliefs about the direction of the movement of the $-€ exchange rate over the next 6 months?
d) Was the current spot exchange rate of $1.48|€ used in your calculations? Why or why not? 

Exercise 3 (Hedging)
Today the 6-month US forward $-€ exchange rate is $2.50|€. Suppose an importer from Germany knows today that she will be paying €100,000 to a German exporter at the end of 6 months from today. She recognizes that Euro could in future move either way:
That is, rise (appreciate) or fall (depreciate) against the dollar and does not want to speculate on the direction of movement of the Euro against the Dollar. She wants to entirely remove the exchange rate risk of variance, and wants to know today the exact dollar payment she will make to pay €100,000 at the end of 6 months from today by taking an appropriate forward position. Use the appropriate information in Exercise 1 to answer the following questions. 
Required:
a) What forward position should she take to entirely neutralize (remove) the exchange rate risk of meeting her payment obligation at the end of 6 months? 
She wants to know today what she will have at the end of 6 months. She can know this by signing a contract today that states what the currency will be in 6 months. If the actual exchange rate has gone up, she has won on signing the contract, and if the actual currency has gone down, she has lost on signing the contract. 
She should go long  buy Euros today by signing a contract today about what the exchange rate will be in 6 months. 
She's going long because she needs to buy that exact amount of euros in 6mo to pay the exporter. - she needs to pay the 100,000 euros in 6mo. So to remove any uncertainty she purchases the future now. (goes long)
b) What will be her dollar payment to pay off €100,000 at the end of 6 months from today with the forward position taken in part (a) above.
 
The payment of costs (known today) in 6 months = 

c) No upfront cost (or fee) is paid to enter a forward contract. Does this mean hedging against the exchange rate risk was cost-free? If not, what was the nature of the cost of hedging?
No upfront costs mean that you there is no costs when signing the contract. 
There is a sacrifice with signing a contract. 

Exercise 4 (Hedging)
Suppose a US exporter to Germany knows today that he will be receiving €100,000 from a German importer at the end of 6 months from today. He wants to entirely remove the exchange rate risk of the dollar equivalent of the €100,000 he will receive at the end of 6 months. Todays $-€ exchange rate is $2.50|€. 
Required:
a) What forward position should he take?
He should go short (sell)  Sell today at forward rate
He knows he's receiving 100,000 euros in 6mo and wants US $. So to secure an exact amount of US $ he signs future contract now to sell those euros he'll receive in 6mo. for $250,000
b) What will be the dollar equivalent of his €100,000 receipt at the end of 6 months with the position taken in part (a)?
Sell at T 

Exercise 5 (Taking two forward positions at different points in time)
This year on July 1, a UK company entered into a 3-month forward contract to sell £1 million at forward price of $2.10|£. Two months later, on September 1, the company entered into a 1-month forward contract to buy £1 million at a forward rate of $2.05|£.
What total profit or loss did the company have on October 1 when both the contracts matured?
Contract 1: Selling
[image: ]
At time T, she will sell:

If it’s more than $2.10 the company will loss. If it’s less than $2.10 the company will profit. 
In forward contract payoff is the same as profit!

Contract 2: Buying
[image: ]
She is buying at September 1:


Total payoff (from both contracts):




The total payoff from both contracts are $50,000. 

Exercise 6 (Taking two forward positions at different points in time) 
Refer to appropriate information in Exercise 5 above.
What total profit or loss would the company have had on the two contracts if the first contract (on July 1) was to buy £1 million and the second contract (on September 1) was to sell £1 million?
Answer should be negative value – the opposite problem of exercise 5.
[image: ]
Contract 1: Buying
At July 1, she will buy:

If , the company will profit
If , the company will lose

Contract 2: Selling
At Sept 1, she will sell:

If , the company will lose
If , the company will profit

Total payoff (from both contracts):





The company will lose $50,000.

Exercise 7
Would your answers to Exercise 5 and Exercise 6 above be different if the forward contracts were for speculation or hedging?
For Hedging, the answer will not change. 


Class 12 – 10/31
Put option
[image: ]
	 (also written as )
Each Euro can be sold for $2.50. 
Spot price: 
Decide at time T. 
At T is payoff. 


Payoff:
If :				If :
Exercise				No exercise
			

Example 1: put option
[image: ]
Put options in the market are traded for . You buy 1000 put options for $2. What is your rate of return (percentage profit on loss), if:
· 
· 
Rate of return:
If  of $2: You don’t exercise and therefore, you don’t have any payoff. 



If  of $2: You exercise


Example 2
[image: ]
If : You will not exercise 
Proceed of sale of E1000 (no exercise) 

If : Exercise



Class 13 – 11/02
Call options
Example 1: Speculator
[image: ]
If 	Your bet is correct	Exercise

Example 2: Speculator
[image: ]
If 	Your bet is correct	Exercise
Rate of return:




If 	Your bet is wrong	Don’t exercise

When you don’t exercise, you lose everything. 

Example 3: Hedger
[image: ]
If 			Must exercise forward purchase
At pay 			Pay 

If 	No exercise, because open market can buy for $1.70
At pay			Pay 

Fundamental differences between options and forward contract: 
Options benefit from the favorite outcome. 
Forward contract: you will not keep it. In hedging, what you pay is 



Another example… (counterparty??)
If 		No exercise, exercise mean that you will sell it for $2. 


If 		Exercise


Example (counterparty??)
If 		No exercise, exercise mean that you will sell it for $2. 
Sale proceeds at T 

If 		Exercise
Sale proceeds at T 
You do not exercise at $1.70, but at $2. 
Graph:
[image: ]
Minimum sale proceeds at T is 

Class 14 – 11/07
Reciprocal of each other: American bid is the reciprocal of European ask



Problem 1:
Same problem as from Assignment 2!
Bank A = 		Selling $1 for €0.78. 
Bank B = 		Selling £1 for $1.60
Bank C = 		Buying £1 for €1.30
Formulas:



Imagine you are the trader (the bank). 
Question: Is there an opportunity for arbitrage? 
Step 1: See if the cross rate is consistent with the American and European rate


He is selling pounds for 1.248 Euros, and then buying pounds for 1.30 Euros. It makes no sense! He is buying Pounds to expensive. 
Step 2:
You will sell Dollars at Bank B. You have 5 Mio. Dollars to sell at Bank C. 

At bank B, sell:

To get, at Bank C:


Step 3:

Sell €4,062,500 at Bank A to get:


Currency arbitrage profit:


Problem 2:


Rate of return (in dollars):


Direct:


Dollar is appreciating = Pound is depreciating. You are paying less dollars to buy pounds. 

Suppose of :



Problem 3:
Suppose 1-month forward rate = $2.50
Suppose 3-month forward rate = $3.10
Forward premium: 
When forward premium is a negative number, you can call it forward discount. 
What is 1-month Forward Premium?



Class 16 – 11/14
Topics for the rest of the classes. The final is going to be on those two topics:
· Interest rate parity (IRP)
· Purchasing power parity (PPP)

Interest rate parity (IRP)f
Two terms: When knowing these terms, you will be possible to solve the IRP problems. 
· Covered interest differential
· Covered currency arbitrage

Covered interest differential:
[image: ]
Formulas for Covered (hedged) $-interest rate: 
1. Covered (hedged) $-interest rate 

2. Covered (hedged) $-interest rate 



Forward Premium (FP):



If covered interest rates are higher than home interest rate, then go and make money.  



Equations:










IRP problems
1. Assume the interest rate is 11% on pounds sterling and 8% on Deutsche Mark is selling at a one-year forward premium of 4% against the pound, is there an arbitrage opportunity? Explain. 
2. Suppose the Eurosterling rate is 15%, and the Eurodollar rate is 11.5%. What is the forward premium on the dollar? Explain. 
3. [bookmark: _GoBack]If the Swiss franc is $0.68 on the spot market and the 180-day forward rate is $0.70, what is the annualized interest rate in the United States over the next six months? The annualized interest rate in Switzerland is 2%. 
4. The interest rate in the United States is 8%; in Japan the comparable rate is 2%. The spot rate for the yen is $0.007692. If interest rate parity holds, what is the 90-day forward rate on the Japanese yen? 
5. Suppose that the three-month interest rates (annualized) in Japan and the United States are 7% and 9%, respectively. If the spot rate is ¥142:$1 and the 90-day forward rate is ¥139:$1:
a. Where would you invest?
b. Where would you borrow?
c. What arbitrage opportunity do these figures present?
d. Assuming no transaction costs, what would be your arbitrage profit per dollar or dollar-equivalent borrowed?
6. On checking the Reuters screen, you see the following exchange rate and interest rate quotes:
	Currency
	90-day interest rates
	Spot rates
	90-day forward rates

	Pound 
	7 7/16 – 5/16%
	¥159.9696-9912/£
	¥145.5731-8692/£

	Yen
	2 3/8 – 1/4%
	
	



a. Can you find an arbitrage opportunity?
b. What steps must you take to capitalize on it?
c. What is the profit per £1,000,000 arbitraged? 

Class 17 – 11/16
[image: ]
Covered $-interest rate: 






Forward Premium:




Covered interest:

OR:






Actual :


Covered -rate:




Pound  dollars: Borrow pound to buy dollars

Covered -rate:



Covered interest differential:



Assignment 6:
IRP problem 3, 4 & 5. Due November 23.
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