	1. INTRODUCTION


	1. Risk – Return trade off


Let us first have a brief discussion about the relationship between Risk-Return-Value before we start our discussion on international finance.  Financial decisions often involve selection between alternative courses of actions each having a distinct advantage and disadvantage. Should the company build a plant with a capacity of one million tonnes or two million tonnes? [Capital budgeting decision], should it finance its investment with more debt or lesser debt? [Capital structure planning], should it be liberal in granting credit to its customer or have a stringent credit policy? [Working capital management]. In all these decisions, the first option namely high capacity plant, more debt in capital structure and liberal credit, promises the company high return, at the same time these decisions results in the company taking greater risk also. It is exactly the opposite for the second option where spectacular returns are not possible at the same time the risk is also not so much. When incremental return is needed, necessarily incremental risk needs to be taken. However how much risk should be taken to achieve the incremental returns depends on the impact the decision has on the value the shareholders wealth. This can be understood with the help of following example.
	Example 1:

Particulars 

Company X

Company Y

Expected EPS

10

13

Required return

10%

15%

Mr. A an investor has to decide which company’s share should be bought. Advise him regarding the course of action.




It is normal for any investor to expect more return when the risk is more. For example when an investor puts money in a bank deposit he is satisfied with a return of 9% but if he invests the same money in a mutual fund scheme he expects 25%-30% return. In our example company X is less risky and company Y has more risk. Hence the market requires higher return from Y than from X. To conclude, the required return represents the risk of the companies. 

The advantage of company Y is that it promises more return as seen from high expected EPS and the disadvantage is that the company is more risky as evident from its higher required return. It is vice versa for company X. 
The value of the company’s share is the price the market is willing to pay for it. In case of company X, market is willing to pay Rs 100 as MPS if the EPS is Rs 10 [required return is 10%]. Since the EPS of the company is Rs 10 the MPS of X is Rs100. Similarly for company Y, the market is willing to pay Rs 100 as MPS if the EPS is Rs 15 [required return is 15%]. Since the expected EPS of the company is only Rs 13 the MPS of Y is Rs 86.67 [13/15%]. Company X is better since its value [MPS] is higher than Y. 
Why company Y’s value is low?

For the investor, the company Y’s incremental return [EPS] is lesser than the incremental risk he is taking to earn that EPS. It is not only important to maximize profit, it is also important to see how much risk one is taking to get the extra profit. In case of Y the risk taken is more than the return obtained and hence the value drops. Thus value is the product of two variable namely risk and return. 
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Relationship between Risk-Value and return and value
	Return
	EPS
	Value

	More
	More
	More

	Less
	Less
	Less


	Risk
	Required return
	Value

	More
	More
	Less

	Less
	Less
	More 


To conclude, a company should take financial decisions in such a way that it should not only maximize profit but also maximize the wealth. Wealth maximization involves two aspects namely profit maximization and managing risk. 
	2. Currency Risk


Around the world, barriers to international trade and capital flows has been vastly reduced paving way to increased flow of capital, movement of goods and provision of services. In India also liberalization of economy happened during the last decade. As a result Indian firms now have wider options relating to funding their operations, market for their goods, source of supply of materials, workforce, capital equipments etc. Along with option comes the complexity in making choices and vulnerability of business to events happening globally either directly or indirectly.
We have already seen that risk management is a vital function of finance managers. Risk is nothing but uncertainty in cash flows. A bank deposit is considered by an investor as less risky because he knows with certain amount of assurance what he is going to get as interest, but the same cannot be said about a dividend from a company’s share and hence investors will feel investment in shares to be more risky. Normally companies are confronted with two types of risks namely Business risk and financial risk. Business risk arises due to the investment decisions of the company like the projects undertaken, assets used etc. For example a company which has undertaken projects which gives stable cash flows is said to be having low business risk than the company whose project cash flows are highly uncertain. Similarly companies which are capital intensive and having to spend huge amount of fixed cost in its production cost is said to be having more business risk. Financial risk arises due to the way in which a company funds its operation. For example a company having high debt content in its capital structure is said to be having high financial risk. 
Companies which do business beyond borders are exposed to one more type of risk called as currency risk.  Currency risk arises because of uncertainty in cash flows due to exchange rate fluctuations. Let us under stand this with the help of the following example. 

	Example 2:

An Indian firm exported goods worth Rs 10 lakhs to a customer in US. He priced the goods in dollars based on the prevailing exchange rate between Rs and $ which happened to be $1 = Rs 40 i.e the sale was priced at $25000 [10L/40]. The payment is due after 3 months. 




Here the sale has been effected and say the exporter also is protected through bank guarantee in case of default by the customer. Hence there is no business risk in this transaction. Still there exists uncertainty for the investor. He does not know his rupee realisation as it depends on the exchange rate that would prevail after 3 months. Suppose the dollar depreciates and becomes Rs 39, the exporter gets only Rs 975000 [$25000 x 39] for his sale, while the value of goods sold three months back was Rs 10 lakhs. This uncertainty in cash flows arising due to exchange rate fluctuations is what we refer as currency risk. The foreign currency receivable or payable which is exposed to risk of exchange rate fluctuation is called as “Exposure”. In the above example the Indian firm is having a receivable exposure. If the Indian firm has to pay dollars for imports, then such exposure is called as payable exposure.
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The concepts in international financial management predominantly deal with the management of this currency risk. Here we would be discussing various strategies to reduce this currency risk like Forward hedging, Money market hedging, Hedging through currency futures and options. The word Hedging means “a risk reducing strategy”. Even though hedging is the main aspect that would be discussed, we would also deal with some profit generating strategies like Currency arbitrage, Covered interest arbitrage, speculations in futures etc. These strategies can be devised to generate profit when there exist imperfection in the market. 
	2. BASICS IN INTERNATIONAL FINANCE 


Before we proceed to discuss the concepts mentioned above, we should have some basic understanding about certain terms and certain basic mathematics used in foreign exchange market. This segment Basics in International Financial Management deals with the same.

The areas to be discussed in this segment are as below: 

	1.
	Types of Quotes


	2.
	Types of Rates and Spread


	3.
	Direct to Indirect quote - for a two way quotes



	4.
	Cross rates




	1. Types of Quotes


Every market quotes the price of the commodity traded in it. For example in the vegetable market we have price for apples, oranges etc, in bullion market we have quotes for gold and silver, in the share market we have the quotes for shares of different companies and so on. Similarly in the foreign exchange market we have the quote for the foreign currencies. Foreign currencies are also commodities like apple, gold or share, which has a price at which it can be bought or sold. The currency market can give the quotes for the currencies in two ways namely Direct quote and Indirect quote. 
Direct quote is the natural way of saying price for a commodity. For example when we ask what is the price of an apple and the seller says 1 apple = Rs 5, it is called as direct quote. On the other hand if we ask how many apples Re 1 can buy and the sell says Re 1 can buy 0.20 apples [1/5], it is an indirect quote. Similarly in the exchange market if 1$ = Rs 40 is given as the quote, it is called as direct quote. If the quote is Re 1 = $0.025 [1/40], it is indirect quote. 
Direct quote means expression of one unit of foreign currency in so many units of local currency eg 1$ = Rs 40; 1 euro = Rs 55. Indirect quote means expression of one unit of local currency in so many units of foreign currency. Eg Re 1 = $0.025; Re 1 = Euro 0.018. 1/Direct quote = Indirect quote and 1/Indirect quote = Direct quote.
Note: Certain currencies like Japanese Yen, South Korean Won and Indonesian rupaih are always quoted for 100 units. 
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How to read a quote: 
Suppose a quote is given as follows: $/£ = 1.76. This has to be read as 1£ = $1.76. What is there in the denominator should be read as 1 unit and what is there in the numerator should be read as so many units. When we find this quote in New York, then it is direct quote [one unit of foreign currency £ in so many units of local currency $] and the same quote in London is an indirect quote [one unit of local currency £ in so many units of foreign currency $].
	Exhibit 4: Currencies and their symbols

Country 

Currency 

Symbol 

Australia 

Dollar 

A$

Canada

Dollar 

Can $

Denmark 

Krone 

Dkr

EMU

Euro 

€

Finland

Markka 

FM

India

Rupee 

Rs

Iran 

Rial 

RI

Japan 

Yen 

¥

Kuwait 

Dinar 

KD

Mexico 

Peso 

Ps

Norway 

Krone 

NKr

Saudi Arabia

Riyal 

SR

Singapore 

Dollar 

S$

South Africa 

Rand 

R

Sweden 

Krona 

Skr

Switzerland 

Franc 

SFr or CHF

United kingdom

Pound 

£

United states

Dollar 

$




	Example 3:

Following are the quotes given by Banker at Mumbai. 

Direct / Indirect

Quote the Opposite Rate

1) 1$ = Rs.43.18

2) 1£ = Rs.78.68

3) 1INR = Euro 0.0184

4) 100 Indo Rupiah = Rs.0.53
Identify the quote as Direct or Indirect quote. Also compute the Direct for Indirect Quote and Vice – Versa.


Solution:
	
	Direct/Indirect
	Opposite rate

	1$ = Rs 43.18 
	Direct
	1 INR = $ 0.0232 [1/43.18]

	1£ = Rs.78.68
	Direct
	1 INR = £ 0.0127 [1/78.68]

	1INR = Euro 0.0184
	Indirect
	1 Euro = Rs 54.35 [1/0.0184]

	100 Indo Rupiah = Rs.0.53
	Direct
	1 INR = Indo Rupiah 188.69
            [100/0.53]


	2. Types of Rates


Authorized dealers [generally banks] are the persons who deal in foreign currencies. All foreign currency transactions in our country should be routed only through authorized dealers. These authorized dealers buy foreign currency from the customers at Low rate and sell to them the foreign currency at high rate. The rate at which they buy from the customer is called as Bid rate and the rate at which they sell to the customer is called as offer rate or ask rate. The difference between the Bid rate and offer rate is called as spread. Spread is the profit to the dealer for foreign currency trading.
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When we do problems care should be taken to use proper rate for doing the computations. When we have receivables in foreign currency, we will be selling foreign currency to authorized dealer or authorized dealer will buy from us foreign currency and he will buy at the Bid rate. So simply remember that when we have receivable in foreign currency, use Bid rate. Similarly when we have payables in foreign currency we should use offer rate. For example as an exporter, the relevant rate for us is Bid rate and as an importer we should use offer rate.

Spread = Offer rate – Bid rate. Normally spread is also expressed as %. Spread as a % = [Offer rate – Bid rate] / Offer rate. 
	Example 4

Direct Quote

Bid Rate

Offer Rate

Spread

Spread %

a) INR/$43.72 – 43.94

b) INR/Euro 54.44 – 54.67

c) INR/100¥ 0.3996-0.3999

Find out Bid Rate and offer Rate. Also find out the spread. Express the spread in %


Solution:
	Direct Quote
	Bid
	Offer
	Spread
	Spread as %

	INR/$ 
43.72 – 43.94
	43.72
	43.94
	0.22
	0.22/43.94 x 100 = 0.50%

	INR/Euro
54.44 – 54.67
	54.44
	54.67
	0.23
	0.23/54.67 x 100 = 0.42%

	INR/100¥
0.3996-0.3999
	0.3996
	0.3999
	0.0003
	0.0003/0.3999x100=0.075%


	Example 5:

Quotation

Exposure

Position

Use 

Receivable / Payable

44.12 – 44.25

10000

Exporter

23.12 – 23.33

25000

Importer

12.12 – 12.21

17550

Exporter

46.92 – 47.01

19024

Importer

Choose the correct rate and compute the receivable or payable


Solution:
	Quotation
	Exposure
	Position
	Use
	R or P

	44.12 – 44.25
	10000
	Exporter
	Bid
	10000 x 44.12 = 441200 R

	23.12 – 23.33
	25000
	Importer
	Offer
	25000 x 23.33 = 583250 P

	12.12 – 12.21
	17550
	Exporter
	Bid
	17550 x 12.12 = 212706 R

	46.92 – 47.01
	19024
	Importer
	Offer
	19024 x 47.01 = 894318 P


	3. Direct to Indirect quote – Two way quote


Earlier we have seen how to convert a direct quote into an indirect quote and vice versa. The Indirect quote was inverse of the direct quote and the direct quote was the inverse of the Indirect quote. For example Rs/$ = 40 is a direct quote. The Indirect quote is $/Rs = 0.025 [1/40]. Now we would see how to convert direct to indirect quote when two way quotes are given i.e bid rate and offer rate are given. 
	Bid rate of Indirect quote = 1/Offer rate of Direct quote

	Offer rate of Indirect quote = 1/Bid rate of Direct quote

	Bid rate of Direct quote = 1/Offer rate of Indirect quote

	Offer rate of Direct quote = 1/Bid rate of Indirect quote


For example, if the direct quote in a bank in Chennai for the dollar is Rs/$ = 42-44 the indirect quote is computed as follows:
Bid rate of Indirect quote [$/Rs] = 1/Offer rate of direct quote 
  
 = 1/44 = 0.0227

Offer rate of Indirect quote [$/Rs] = 1/Bid rate of direct quote
      
    = 1/42 = 0.0238
The indirect quote [$/Rs] = 0.0027-0.0238. 

In the above example the Bid rate of 1$ = 42 in direct quote means that the bank will buy from the customer 1$ at Rs 42. We can also understand the same as the bank selling Rs 42 for 1$. If Rs 42 is sold for 1$, then what will be the selling rate of Re 1? It is nothing but 1/42 = 0.0238. The bank sells one dollar for Rs 42 or sells one rupee for $0.0238. Hence the bid rate if direct quote is the offer rate indirect quote i.e the buying quote for one currency is the selling quote for another. In the same way the remaining three formulas can be understood. 

	Example 6

Direct Quote

Bid Rate

Offer Rate

Indirect quote

a) INR/$ 43.72 – 43.94

b) INR/Euro  54.44 – 54.67

c) INR/100¥  0.3996-0.3999

Find out Bid Rate and offer Rate for the indirect quote and write the indirect quote


Solution:

	Direct quote
	Bid rate
	Offer rate
	Indirect quote

	INR/$ 43.72 – 43.94
	1/43.94
	1/43.72
	$/Rs 0.0228-0.0229

	INR/Euro  54.44 – 54.67
	1/54.67
	1/54.44
	Euro/Rs 0.0183-0.0.0184

	INR/100¥  0.3996-0.3999
	100/0.39999
	1/0.3996
	100¥/Rs 250.06-250.25


	4. Cross rates


Some times exchange rate quotes between two currencies may not be readily available. In such a case we can use a common currency quotation to arrive at the quotes. For example, an Indian firm has sold goods to a customer in Mexico and it is priced in pesos and in India and in Mexico the exchange rate for Rs/Peso is not available. The rate Rs/Peso can be obtained using a common currency quote like $, Euro etc which are traded in all countries. This procedure of obtaining exchange rate quote between two currencies with the help of a common currency is called as cross rates. Let us see cross rates computation with the help of the following examples.  

	Example 7:

a) $ / £ = 1.5240

¥ / £ = 235.20

¥ / $ =

b) Euro / £ = 2.5150

Euro / T = 205.80

T / £ =

c) $ / £ = 1.5537 – 59

Euro / $ = 0.1982 – 92

Euro / £ =

d) HK$ / INR = 0.1656 – 70

INR / S$ = 23.9000 – 30

S$ / HK$ =

Find out the cross rates.


Solution:

Part a:

	¥/£ 
	235.20

	$/£ 
	1.5240

	¥/$
	¥ / £ x $ / £ = 235.20 x 1.5240 = 358.44


Part b:

	T/Euro 
	1/205.80

	Euro/£ 
	2.5150

	T/£
	T/ Euro x Euro / £ = 1/205.80 x 2.5150 = 0.0122


Part c:

	Quote
	Bid rate
	Offer rate

	Euro/$  
	0.1982
	0.1992

	$/£ 
	1.5537
	1.5559

	Euro/£

[Euro/$ x $/£]  
	0.1982 x 1.5537

= 0.3079
	0.1992x1.5559

= 0.3099


Part d: 

	Quote
	Bid rate
	Offer rate

	S$/INR  
	1/23.9030 = 0.04183
	1/23.9000 = 0.04184 

	INR/HK$ 
	1/ 0.1670 = 5.9880
	1/0.1656  = 6.0386

	S$ / HK$

[S$/INR X INR/HK$]
	0.04183 X 5.9880

= 0.2505
	0.04184 X 6.0386

= 0.2526


	3. FORWARD CONTRACTS


	1. Introduction to forward contracts


In the first segment we saw that receivables or payables in foreign currency occurring on a future date are exposed to currency risk. We do not know how much will be the realisation or payment in home currency since the cash flow depends on the exchange rate prevailing on the date of conversion. So to mitigate the currency risk a company would like to adopt a hedging strategy. As we already know, hedging is nothing but risk eliminating strategy. One of the popularly used hedging strategies is forward hedging. 
	Example 8:

An Indian firm exported goods worth Rs 10 lakhs to a customer in US. He priced the goods in dollars based on the prevailing exchange rate between Rs and $ which happened to be $1 = Rs 40 i.e the sale was priced at $25000 [10L/40]. The payment is due after 3 months. The Bank is quoting a 3 months forward rate for $ at Rs 42. Discuss about the risk exposure the firm is having and suggest a way to cover this exposure.




The Indian firm is having a receivable exposure. If the dollar depreciates in 3 months, then the firm will not realize the value of the goods exported. Say the dollar is quoted at Rs 39 after 3 months, then the customer will realize only Rs 975000 [$25000 x 39]. The loss due to exchange rate variation is Rs 25000 [10L – 9.75L]. 
To remove the uncertainty in rupee realisation, the firm can enter into a forward contract with the bank to sell $25000 after 3 months at the forward rate quoted by the bank [here the bank has quoted Rs 42 as forward rate]. Irrespective of the exchange rate prevailing on the date of conversion, the bank will buy and the firm should sell the dollar at Rs 42. Thus on the spot itself [today itself] the Indian firm is in a position to know its rupee realisation for a conversion which is to take place on a future date. 

It may be argued that, the forward contract is good for the Indian firm if the dollar depreciates but it would be at a disadvantage if the dollar appreciates. Suppose after 3 months the dollar rises to Rs 45, the Indian firm could have realized Rs 1125000 [$25000 x 45] but due to forward contract it realized only Rs 1050000 [$25000x42]. This argument is incorrect. The objective of entering into forward is to ensure certainty in cash flow and not to make profit from exchange rate fluctuations. The firm should try to make profit from its business of buying and selling goods and not by buying and selling currency. If the company is able to secure a certain cash flow at the end of 3 months through forward, the forward is said to have achieved its objective, which in fact is achieved through forward. 
To summarise, Forward contract is a contract for sale or purchase of foreign currency on a future date with the exchange rate decided now. It is the most popularly used hedging strategy against currency risk. 

	2. Forward premium and Forward discount


The forward rate quoted by the bank may be either greater than spot rate or less than spot rate. If the forward rate is more than spot rate, then forward is said to be quoted at premium and if the forward rate is less than spot rate, then the forward is said to be quoted at discount. 

	Exhibit-6


The forward premium or discount can be represented in annualized % which would be very useful for us when we discussed further concepts like covered interest arbitrage etc.
	
Forward premium or discount  in annualized % =


	3. Outright forward and Forward with swap points


Forward rates can be given in two ways namely Outright forward and Forward with swap points. For example if the bank quotes 3 months forward as Rs/$ 43 - 45 it means that the 3 months forward bid rate is 42 and forward offer rate is 43. This way of quoting forward is called as outright forward. 
The forward rate can also be given as follows: Spot rate Rs/$ = 41 – 42 Swap points 2/3. The forward can be computed by adding or subtracting the swap points to the spot. In the above example forward bid rate is 41+2 = 43 and forward offer rate is 42+3 = 45. If the swap point are premium swap points, then add it to the spot and if it is discount swap points then reduce it from the spot. 
How to know whether swap points are premium or discount swap points?

If the swap points are in ascending order then it is premium swap point and if the swap points are in descending order then it is discount swap points. In the above example if the swap points are given as 3/2, the forward is a discount forward because the swap points are descending and hence needs to be subtracted from spot. The forward bid rate is 41-3 = 38 and the forward offer rate is 42-2 = 40. 
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	Example 9:

a)  Spot 1 US$ = 45.12 -45.24

     3 months forward rate 45.37 – 45.49

    Comments on the forward as outright or spot with swap points

    Find out premium/discount in annualized %

b)  Spot Rate 1 US$ = 45.01 - 45.12

    3 months 0.24 - 0.36 swap points

    Comments on the forward as outright or spot with swap points

    Find out premium/discount in annualized %

c) Spot rate 1 US$ = 25.45 - 25-60

    6 months swap points 0.12 - 0.07

    Comments on the forward as outright or spot with swap points

    Find out premium/discount in annualized %




.

Solution:

Part a: 

	Type of forward
	Outright forward

	Premium or discount
	Forward premium

	Premium in %
	[Forward rate – Spot rate]/Spot rate x 100 x 12/n

	Bid premium
	[45.37 - 45.12]/45.12 x 100 x 12/3 = 2.22% 

	Offer premium
	[45.49 - 45.24]/45.24 x 100 x 12/3 = 2.21% 


Part b: 

	Type of forward
	Spot with swap points

	Premium or discount
	Forward premium because swap points ascending 

	Forward bid rate
	45.01+0.24 = 45.25

	Forward offer rate
	45.12+0.36 = 45.48

	Premium in %
	[Forward rate – Spot rate]/Spot rate x 100 x 12/n

	Bid premium
	[45.25 - 45.01]/45.01 x 100 x 12/3 = 2.13% 

	Offer premium
	[45.48 - 45.12]/45.12 x 100 x 12/3 = 3.19% 


Part c:

	Type of forward
	Spot with swap points

	Premium or discount
	Forward discount because swap points descending  

	Forward bid rate
	25.45 - 0.12 = 25.33

	Forward offer rate
	25.60 - 0.07 = 25.53

	Premium in %
	[Forward rate – Spot rate]/Spot rate x 100 x 12/n

	Bid premium
	[25.33 – 25.45]/25.45 x 100 x 12/6 = 0.94%% 

	Offer premium
	[25.53 – 25.60]/25.53 x 100 x 12/6 = 0.55% 


	4. FORWARD RATE DETERMINATION 


In the earlier segment we had an introductory discussion about forward exchange rate. In this segment we are going to see how forward exchange rates are theoretically determined.  We would be seeing two theories of forward rate determination namely purchasing power parity theory and Interest rate parity theory. 
	1. Purchasing power parity theory [PPP]


Exchange rate determination using PPP:

Exchange rate is nothing but price of one currency in relation to another currency. As per PPP exchange rate between currencies is based on law of one price. We can understand how PPP theory derives exchange rate between two currencies with the help of the following example.

	Example 10:

A transistor is sold in US for $100. A similar transistor is also sold in India at Rs 4000. As per PPP theory what should be the equilibrium exchange rate? If actually the exchange rate is 1$ = Rs 50 what opportunities are there for an arbitrageur?




It could be seen that the purchasing power of $100 is equal to the purchasing power of Rs 4000. Hence we can say that $100 = Rs 4000. From this parity we could arrive at the exchange rate between dollar and rupees as 1$ = 4000/100 = Rs 40. Thus as per PPP theory, the equilibrium or theoretically correct exchange rate is 1$ =Rs 40. 
When the actual exchange rate is 1$ = Rs 50 PPP parity is absent. Due to this the transistor is now cheaper in India because in US the price of transistor is $100 and in India the price is Rs 4000 and in dollar equivalent it is just $80 [4000/50]. A customer instead of purchasing the transistor in US for $100 can purchase the same in India by paying Rs 4000 after converting just $80. Due to this in India dollar supply will increase because people from abroad sell dollars and convert into rupees for buying the transistor and at the same time the demand for transistors also increase in India because people from abroad buy transistor in India as it is available cheap. Due to increase in supply of dollars, its price or value reduces [it drops below Rs 50] and due to increase in demand for the transistor, its price increases [increases beyond Rs 4000]. When this process continues for some time equilibrium in exchange rate occurs and PPP between dollar and rupees is restored. 
Quote for foreign currency under PPP can be written as under

	1 unit of foreign currency = Price of goods in home country        

         Price of the goods in foreign country



Forward rate determination using PPP theory
This law of one price can be extended to find out theoretical forward rate also. Let us see how forward rate is arrived using PPP theory. 

	Example 11:

A transistor is sold in US for $100. A similar transistor is also sold in India at Rs 4000?

Inflation in India is 10% and in US is 6%. Calculate the equilibrium forward rate using PPP parity theory.


Solution:
Today 
· One transistor in US = $100

· One transistor in India = Rs 4000

· Spot exchange rate: $100 = Rs 4000; 1$ = Rs 4000/100 = Rs 40

After one year:

· One transistor in US = $100 (1.06) = $106

· One transistor in India = Rs 4000 (1.10) = Rs 4400

· Forward rate: $106 = Rs 4400; 1$ = Rs 4400/106 = Rs 41.51
How can the forward calculated above be called as equilibrium forward?
The forward rate of 1$ = Rs 41.51 establishes parity in purchasing power between India and US. At the end of first year if we want to buy a transistor in US, we need to pay $106 to buy it. The same transistor in India cost Rs 4400 or in dollar terms it is $106 [Rs4400/41.51]. Whether a customer goes to US with rupees and converts into dollars and buys or comes to India, sells dollar and convert into rupees and buy, the equivalent cost is same in both countries. In US the commodity is cheap due to low inflation but the dollar has appreciated to become costly to purchase. In India the rupee has weakened and become cheaper to purchase but the commodity price is more due to high inflation. The advantage in US is that the product is cheaper to buy but disadvantage is that the currency is costly to buy. In India it is vice versa. If the forward rate is other than 1$ =Rs 41.51, then there will be no parity in purchasing power between India and US and scope for arbitrage exist..

Forward rate under PPP can be calculated using the formula:

	1 unit of foreign currency = Spot rate x [1+Inflation rate in home country ]       






       [1+ Inflation rate in foreign country]




In our example applying this formula forward rate is: 1$ = 40 x [1.10/1.06] = Rs 41.51
Under PPP theory, the country which has low inflation rate will have its currency quoted at premium and country in which the inflation rate is high will have its currency traded at discount. Here US$ is trading at premium in forward market because the inflation is low in US. As per PPP theory the difference in inflation rates between two countries will be approximately equal to the annualized premium or discount %. 

Check: 
Annualized % premium = [FR-SR]/SR x 100 x12/n

       = [41.51 – 40]/40x100 x12/12 = 3.78 % or 4% [approx]. 

The inflation rate difference is also 4% [10% - 6%]

	2. Interest rate parity [IRP]


Forward rate computation under interest rate parity theory is on the same lines as PPP theory. The only difference is that we use interest rates of both countries in place of inflation rates for forward computations. In this IRP theory, the country where the interest rates are low will have its currency quoted at premium and the country which is having high interest rate will have its currency value weakened. The interest rate differential and the forward premium will approximately be equal. All these we can understand through the following example.
	Example 12:

· Spot exchange rate Rs/$ = 40

· Interest rate in India = 10% p.a

· Interest rate in US = 5% p.a

Calculate the equilibrium forward exchange rate using IRP. Also explain why this forward is called as equilibrium forward.




Spot rate: 1$ = Rs 40

After one year

· 1$ at 5% interest rate in US will grow to $1 (1.05) = $ 1.05

· Rs 40 at 10% interest rate in India will grow to Rs 40 (1.10) = Rs 44

· Forward rate: $1.05 = Rs 44; 1$ = Rs 44/1.05 = Rs 41.90

Alternatively forward rate can be calculated using the IRP formula

	1 unit of foreign currency = Spot rate x [1+Interest rate in home country ]       






       [1+ Interest rate in foreign country]




In our example applying the formula forward rate is: 1$= Rs 40 x [1.10/1.055] = Rs 41.90

Analysis of Interest rate parity concept

Let us take two investors having different ideas about the opportunities the above facts presents. Investor 1 thinks that money can be borrowed in US at a cheaper rate of 5% and can be deposited in India at a higher rate of 10%. He plans to use this interest rate difference to his advantage. On the other hand another person investor 2 sees that dollar is quoted at premium in the forward market and feels that he could borrow some rupees today and buy dollar at spot when it is cheaper and later sell it at premium to make profit in currency market. In nut shell investor 1 wants to make profit in money market and investor 2 wants to make profit in currency market. Let us see who succeeds.
Investor 1 strategy

	Action at spot
	

	1. Borrow 
	$100 @5% in US for one year  

	2. Convert
	$100 into Rs 4000 [100 x 40]

	3. Invest
	Rs 4000 in India @10% for one year

	Action after one year
	

	1. Realise investment with interest
	Rs 4000 [1.10] = Rs 4400

	2. Convert into $ using forward rate
	Rs 4400 / 41.90 = $105

	3. Repay borrowing with interest 
	$100 [1.05] = $105

	4. Take home 
	$105 - $105 = 0


Investor 1 borrowed at 5% and invested at 10% and planned to take home a profit of 5%. But to his surprise he has gained nothing through this strategy. Why his gain is nil? What happened to the 5% interest advantage?
Investor 1 sold dollar at spot for Rs 40 and when he reconverted the rupees into dollar in the forward market he purchased the dollar at Rs 41.90. i.e he sold dollars at Rs 40 and purchased it back at Rs 41.90. This loss in currency market has totally swallowed the gain made in money market, leaving nothing for the investor to take home as gain. 

Investor 2 strategy

	Action at spot
	

	1. Borrow 
	Rs4000 @10% in India for one year  

	2. Convert
	Rs4000 into $100 [4000/ 40]

	3. Invest
	$100 in US @5% for one year

	Action after one year
	

	1. Realise investment with interest
	$100 [1.05] = $105

	2. Convert into rupees using forward rate
	$105 x 41.90 = Rs 4400

	3. Repay borrowing with interest 
	Rs4000 [1.10] = Rs 4400

	4. Take home 
	Rs 4400 – Rs4400 = 0


Investor 2 bought dollar at spot for Rs 40 and sold it in the forward market of Rs 41.90 and expected to take home a profit of Rs 1.90 per dollar. Once again for him also the gain is nil why?
Investor 2 borrowed money at 10% in India and invested in US only at 5%. The gain made in the currency market is eaten up by the loss of interest in money market. 

Thus it could be seen that the equilibrium forward computed under IRP offsets interest rate differential with the forward premium or discount and closes the door for arbitrageur to make any arbitrage gain. 

Check: Annualized % premium = [FR-SR]/SR x 100 x12/n

   = [41.90 – 40]/40x100 x12/12 = 4.75 % or 5% [approx]. 

The interest rate difference is also 5% [10% - 5%]

	5. COVERED INTEREST ARBITRAGE [CIA] 


If the forward rate is arrived using IRP theory it is seen that, the interest rate differential is offset by the premium or discount on the currency and an investor cannot make arbitrage gain by borrowing in one currency and investing in other currency because what he gains or loses in money market is completely offset by what he gains or loses in currency market. But, the forward rate quoted by banks need not be the theoretical forward [equilibrium forward] calculated under IRP. In such a case there is a scope of making arbitrage gain by borrowing in one currency and investing in another. This process is called as Covered Interest Arbitrage. CIA arises when IRP is absent or in other words the actual forward rates quoted by the banks are different from the theoretical forward calculated using IRP. 
	1. Steps in Covered Interest Arbitrage – Approach 1


Now we are going to first list the steps for solving a covered interest arbitrage problem, then apply these steps with the help of an example and finally make a thread bare analysis of what happens in covered interest arbitrage. 

	Exhibit 8
CIA STEPS
1. Identify the local currency and foreign currency  for the quote given in the problem

2. Calculate the annualized forward premium or discount % 

3. Apply rule

Adjusted Foreign Interest>Local Interest: Borrow locally & Invest abroad.

Adjusted Foreign Interest<Local  Interest :Borrow abroad & Invest locally

4. Action

Spot 

· Borrow

· Convert 

· Invest 

Maturity date

· Realise 

· Reconvert

· Repay borrowing 

· Book profit

Adjusted foreign interest = Foreign Interest rate + Premium 
                                        or Foreign interest rate – Discount.


	Example 13:

Spot exchange rate Rs/$ = 40

Situation 1:

· Interest rate in India = 10% p.a

· Interest rate in US = 5% p.a

· One year forward rate quoted by the bank : Rs/$ = 43

Situation 2:
· Interest rate in India = 6% p.a

· Interest rate in US = 7% p.a

· One year forward rate quoted by the bank : Rs/$ = 39

Show how a person can make arbitrage gain by using the disequilibrium existing in money market and foreign currency market. 
If you borrow rupees, take the borrowings to be Rs 4000; If you borrow in dollars, take the borrowings to be $100.




Solution:

Situation – 1: Forward rate 1$ = Rs 43

	Step 1
	Identification of currency
	· Local currency: Rupees

· Foreign currency: Dollars

	Step 2
	Forward premium %
	[FR – SR]/SR x 100 x 12/n = [43-40]/40 x 100 x 12/12=  7.5%

	Step 3
	Apply rule
	· Local interest rate = 10%

· Foreign interest rate = 5%

· Adjusted foreign interest rate = Foreign interest rate + Premium = 5% + 7.5% = 12.5%

· Strategy: Since Adjusted foreign interest rate > Local interest rate; Borrow in local currency [Rs] and Invest in foreign currency [$]

	Step 4
	Action 
	Spot 

· Borrow Rs 4000 @ 10% for one year

· Convert Rs 4000 into $100 [4000/40] using spot exchange rate.

· Invest $100 in US at 5% interest rate for one year

Maturity date

· Realise deposit with interest = $100 x (1.05) = $ 105
· Convert $105 into Rs 4515 [$105 x 43] using forward rate

· Repay borrowing with interest  = Rs 4000 x (1.10) = Rs 4400
· Book profit = 4515 – 4400 = Rs 115.


Situation – 2: Forward rate 1$ = Rs 39
	Step 1
	Identification of currency
	· Local currency: Rupees

· Foreign currency: Dollars

	Step 2
	Forward discount %
	[FR – SR]/SR x 100 x 12/n = [39-40]/40 x 100 x 12/12 =  -2.5%

	Step 3
	Apply rule
	· Local interest rate = 6%

· Foreign interest rate = 7%

· Adjusted foreign interest rate = Foreign interest rate - Discount = 7% - 2.5% = 4.5%

· Strategy: Since Adjusted foreign interest rate < Local interest rate; Borrow in foreign currency [$] and Invest in Local currency [Rs]

	Step 4
	Action 
	Spot 

· Borrow $ 100 @ 7% for one year

· Convert $100 into Rs4000 [$100x40] using spot exchange rate.

· Invest Rs 4000 in India  at 6% interest rate for one year

Maturity date

· Realise deposit with interest = 4000 x (1.06) = Rs 4240
· Convert Rs 4240 into $  108.72 [Rs 4240/39] using forward rate

· Repay borrowing with interest  = $100 x (1.07) = $107
· Book profit = 108.72 – 107 = $1.72.


Analysis of CIA steps

Arbitrage is nothing but a process of buying in a cheaper place and selling in the place where the price is high. Money market is a market where money is bought and sold. When we buy money we call it as borrowings for which the price is the interest paid and when we sell money we call it as deposits for which the price we get is interest received. In money market arbitrage gain can be made by borrowing at low interest and investing at high interest. That is the reason why in situation 1 when the adjusted foreign interest rate is more than local interest rate, we deposited in foreign currency [more interest] and borrowed in local currency [less interest] and it is vice versa in situation 2. 
When we decided where to borrow and where to invest, we did not compare foreign interest rate and local interest rate; instead we compared adjusted foreign interest rate and local interest rate why?

There a difference between local investment and investment in foreign currency. When we invest locally the entire interest earned can be taken home immediately but when we invest in foreign currency, the maturity proceeds has to be converted into local  currency before we take home the earnings. Hence there are two cash flows that take place for foreign currency investments namely Interest earned and gain or loss on conversion. If the forward is at premium, our conversion of foreign currency into local currency gives us more inflows in term of local currency and it is vice versa if the forward is at discount. Therefore the effective earnings from a foreign currency is the interest earned plus premium on conversion or the interest earned minus discount on conversion. This is what we call as adjusted foreign interest rate. We compare adjusted foreign interest rate with local interest rate because foreign investment involves conversion gain and loss also. 
In situation 1, dollar interest rate is only 5% compared to rupee interest rate of 10%, still we invest in dollars because the interest along with premium on conversion gives us 12.5% compared to just 10% given by Indian rupee. Similarly in situation 2, rupee interest is 6% while interest given by dollar investment is 7% but still we invested in rupees because upon conversion the dollar interest is eroded by discount on conversion and the effective earnings works out to only 4.5% against 6% rupee investment gives. 
	2. Steps in Covered Interest Arbitrage – Approach 2


Now we are going to see the alternative way of doing CIA problem. As we did in the previous discussion, we would first list down the steps, understand its application with the help of an example and finally make an analysis of what we have done.  
From the exhibit given below it could be seen that the action step in approach 1 and 2 are exactly same. Only the step 2 and step 3 differs between both approaches. In approach 1 we decide where to borrow and invest by comparing effective interest rates earned and in approach 2 we do it by comparing theoretical and actual forward rates. 

	Exhibit 9:
CIA STEPS

1. Identify the local currency and foreign currency  for the quote given in the problem

2. Calculate theoretical forward rate using IRP theory

3. Apply rule

Actual forward>Theoretical forward: Borrow locally & Invest abroad.

Actual forward<Theoretical forward : Borrow abroad & Invest locally

4. Action

Spot 

· Borrow

· Convert 

· Invest 

Maturity date

· Realise 

· Reconvert

· Repay borrowing 

· Book profit

Theoretical forward = Spot rate x [1+Interest rate in home country ]       




                  [1+ Interest rate in foreign country]




Let us solve example 13 once again using approach 2:
Situation – 1: Forward rate 1$ = Rs 43

	Step 1
	Identification of currency
	· Local currency: Rupees

· Foreign currency: Dollars

	Step 2
	Theoretical forward
	Spot rate x [1+Home currency interest]/[1+Foreign currency interest]; 1$ = Rs 40 [1.10/1.05] = Rs 41.90

	Step 3
	Apply rule
	· Actual forward rate : 1$ = Rs 43

· Theoretical forward rate : 1$ = Rs 41.90

· Strategy: Since Actual forward>Theoretical forward: Borrow locally & Invest abroad.

	Step 4
	Action 
	Spot 

· Borrow Rs 4000 @ 10% for one year

· Convert Rs 4000 into $100 [4000/40] using spot exchange rate.

· Invest $100 in US at 5% interest rate for one year

Maturity date

· Realise deposit with interest = $100 x (1.05) = $ 105

· Convert $105 into Rs 4515 [$105 x 43] using forward rate

· Repay borrowing with interest  = Rs 4000 x (1.10) = Rs 4400

· Book profit = 4515 – 4400 = Rs 115.


Situation – 2: Forward rate 1$ = Rs 39

	Step 1
	Identification of currency
	· Local currency: Rupees

· Foreign currency: Dollars

	Step 2
	Theoretical forward
	Spot rate x [1+Home currency interest]/[1+Foreign currency interest]; 1$ = Rs 40 [1.06/1.07] = Rs 39.63

	Step 3
	Apply rule
	· Actual forward rate : 1$ = Rs 39

· Theoretical forward rate : 1$ = Rs 39.63

· Strategy: Since Actual forward<Theoretical forward: Borrow abroad & Invest locally.

	Step 4
	Action 
	Spot 

· Borrow $ 100 @ 7% for one year

· Convert $100 into Rs4000 [$100x40] using spot exchange rate.

· Invest Rs 4000 in India  at 6% interest rate for one year

Maturity date

· Realise deposit with interest = 4000 x (1.06) = Rs 4240

· Convert Rs 4240 into $  108.72 [Rs 4240/39] using forward rate

· Repay borrowing with interest  = $100 x (1.07) = $107

· Book profit = 108.72 – 107 = $1.72.


Analysis of CIA steps
Theoretical forward rate is the equilibrium forward rate where CIA is not possible. At the theoretical forward rate the interest rate differential will approximately equal forward premium or discount.  About all this we have already discussed elaborately through example 12 in the IRP segment itself. 

Now when the actual forward is different from the theoretical forward, then scope for arbitrage exists. When actual forward > theoretical forward, it means the actual forward has over priced the foreign currency. This is what has happened in situation 1 where the dollar which is really worth only Rs 41.90 was quoted in forward market for Rs 43. When dollar is over priced in forward market, we should be selling it in the forward market, to sell dollar we should borrow some rupees today and buy dollars and deposit it. That is why when actual forward exceeds theoretical forward we deposit in foreign currency. It is vice versa when actual forward is less than theoretical forward. 
Students can follow any of the two approaches to do CIA problem based on their comfort level and the requirement of the question. Both approaches have the same objective of identifying the arbitrage opportunity and devising suitable strategy to make arbitrage profit. Approach 1 identifies arbitrage through money market by comparing interest rates], whereas approach 2 identifies through the currency market by comparing theoretical and actual forwards. 

	3. Steps in Covered Interest Arbitrage – two way quote


Till now we have seen covered arbitrage for a single quote. Now we will see how to do covered interest arbitrage for a two way quote. Single quote means the buying and selling rate of a currency is same and two way quote means bid rate and offer rate will be given. In case of two way quote, the CIA will not have Steps 1 to 3 discussed above. We will do directly the step 4 “action” discussed above. Moreover it is not possible for us to identify in any manner the profit giving arbitrage strategy i.e identify where to borrow and where to invest. We have to do it only on trial and error basis only. Let us understand CIA process for a two way quote with the help of the following example:
	Example 14

Following are the rates quoted at Bombay for British pound:

Rs / BP

52.60 / 70

3 m Forward swap points

20 / 70

Interest rates

India 

8%

London 

5%

Is it possible for the investor to make arbitrage profit? If you borrow rupees, take the borrowings to be Rs 1000000; If you borrow in BP, take the borrowings to be BP100000.




Solution: 
Exchange rates 

	Particulars 
	Bid rate
	Offer rate

	Spot rate
	52.60
	52.70

	Swap points

[Ascending – Premium]
	20
	70

	Forward rate
	52.80

[52.60+0.20]
	53.40

[52.70+0.70]


Let us see whether any arbitrage gain exist when the investor borrows in rupees and invest in pounds.

Strategy 1
	Transactions at Spot 

· Borrow Rs 1000000 @ 8% for 3 months

· Convert Rs 500000 into £18975 [Rs 1000000/52.70] using spot offer rate. [offer rate is used because we buy pounds at bankers selling rate]
· Invest £18975 in London at 5% interest rate for 3 months
Transactions on Maturity date
· Realise deposit with interest = £18975x (1.0125) = £19212. [Interest for one  year is 5% so interest for 3 months is 5 x 3/12 = 1.25%]
· Convert £19212 into Rs 1014394 £19212 x 52.80] using forward bid rate. [in the forward market bid rate is used because we sell pounds at bankers buying rate]
· Repay borrowing with interest = Rs 100000x (1.02) = Rs 1020000. [Interest for one year is 8% so interest for 3 months is 8 x 3/12 = 2%.
· Loss = 1014394 - 1020000 = Rs 5606.


Since the strategy of borrowing in rupees and investing in pounds gives loss, we will now check for any arbitrage gain when the investor borrows in pounds and invest in rupees. 
Strategy 2

	Transactions at Spot 

· Borrow £100000 @ 5% for 3 months

· Convert £100000 into Rs5260000 [£100000 x 52.60] using spot bid rate. [Bid rate is used because we sell pounds at bankers buying rate]
· Invest Rs 5260000 in India  at 8% interest rate for 3 months

Transactions on Maturity date
· Realise deposit with interest = 5260000 x (1.02) = Rs 5365200.
· Convert Rs 5365200 into £100472 [Rs 5365200/53.40] using forward offer rate. [offer rate is used because in the forward market we buy pounds at bankers selling rate]
· Repay borrowing with interest = £100000 x (1.0125) = £101250.
· Book profit = 100472 – 101250 = £ 778.


Analysis:

Strategy 1 [Borrow in rupees and invest in pounds] and strategy 2 [Borrow in pounds and invest in rupees] are exactly opposite strategies. In case of strategies which are exactly opposite, loss in one strategy should necessarily be the gain in the other. For example buying in Chennai and selling in Delhi gives loss means naturally selling in Chennai and buying in Delhi should give us profit. To our surprise in this two - way quote CIA, both strategies gives us loss. How this has happened?  
To answer this question let us have some facts summarized for ready reference: 

	Time
	Strategy 1
	Strategy 2

	Money market
	
	

	Borrow at  
	8%
	5%

	Invest at
	5%
	8%

	Profit or loss in %
	(3%)
	3%

	Currency market
	
	

	Spot 
	Buy pounds at Rs 52.70
	Sell pounds at Rs 52.60

	Forward 
	Sell pounds at  Rs 52.80
	Buy pounds at Rs  53.40

	Profit or loss on conversion per £
	0.10
	(0.80)

	Please refer strategy 1 and 2 computations to pick the data written in this summary table


In case the forward rate is quoted at premium, we will make profit on conversion if we buy at spot [low rate] and sell at forward rate [high rate] i.e strategy 1 will give profit in currency market and it will be exactly opposite in strategy 2 i.e  when sell at spot and buy at forward. We also know that for a forward to be quoted at premium, the foreign interest rate should be low and the local rate should be high. Hence strategy 1 gives loss in money market and strategy 2 gives us profit in money market. 
Normally when IRP holds good, the profit or loss in money market [interest rate differential] will exactly offset profit or loss in currency market and both strategies will give nil profit.  If IRP fails then any one of the strategy gives profit. If premium on conversion [currency market difference] is stronger then the interest rate difference [money market difference], strategy 1 will give us profit. Other wise strategy 2 will give us profit. 

In our example the profit in currency market of Rs 0.10 per pound is insufficient to cover up 3% loss in money market. If in strategy 2 the loss on conversion is same Rs 0.10 per pound, then the money market gain of 3% would have recovered it fully and given us an arbitrage gain. Unfortunately the loss on conversion is not Rs 0.10 per pound but Rs 0.80. The strategy 2 also gives us loss because the 3% gain in money market is insufficient to cover 0.80 per pound loss in currency market. 
The next question is why the gain on conversion in strategy 1 is different from loss on conversion in strategy 2? 

The reason for this is that, in a two way quote, the gain or loss in currency market is not only determined by forward premium or discounts but also by the spread the banker charges. The forward premium or discount will surely favour one strategy but the spread will always act against the investor because investor buys at offer rate [selling price of the bank] and sells at bid rate [purchase price of the bank]. In both strategies spreads operates against the investor, in strategy 1 it pulls down profit on conversion and in strategy 2 it increases the loss on conversion thus giving investor less profit in strategy 1 and more loss in strategy 2.
To conclude In a single quote CIA only two factors influence arbitrage process namely interest rates and forward premium or discount. But in two-way quote a third factor called as spread also determines the arbitrage process. As regards Interest rates and forward premium or discount, if one of them is disadvantageous the other would be beneficial but spread always is disadvantageous to the arbitrageur. For a two way quote to be successful in giving profit, either the interest rate difference or forward premium/discount, which ever gives us benefit should be strong enough to overtake disadvantage of the other and the disadvantage caused due to spread. 
	6. MONEY MARKET HEDGING [MMH] 


It is already known that hedging strategy means risk reducing strategy. In international finance any strategy which ensures certain cash flows in home currency for future receivables or payables is a hedging strategy. In other words, a strategy which immunizes receivable or payable exposure from exchange rate fluctuation is a hedging strategy. Already we have discussed one hedging strategy called forward, now we will be discussing yet another hedging strategy called as Money market hedging [MMH]. 

	1. Money Market Hedge - Receivables


Now let us see first how to hedge a receivable exposure using MMH. We are going to first list the steps for solving a MMH receivable problem, then apply these steps with the help of an example and finally make a thread bare analysis of what happens in MMM and a comparison of MMH with forward cover and its relationship with IRP theory and CIA.  

	Exhibit 10
MMH Steps
1. Identify the foreign currency exposure
2. Calculate the PV of exposure using foreign interest rate as discount rate
3. Borrow the PV of exposure at foreign interest rate for the exposure period against the receivable
4. Convert the amount borrowed into local currency using spot rate

5. Deposit the amount converted at local interest rate for exposure period

6. Realise the deposit amount with interest. 




	Example 15: 
An Indian firm is to receive $100000 after one year. It wants to cover its exposure using MMH for which it has collected the following data:

Interest rate in India 

10%

Interest rate in US

5%

Spot exchange rate Rs/$

40

· Calculate the rupee realisation after one year if the exposure is hedged using MMH

· Compare MMH with forward and say which is best if 

· One year forward is $1 = Rs 43

· One year forward is $1 = Rs 39

· One year forward is theoretical forward as per IRP



Solution:
	1 
	Exposure 
	$100000 receivable

	2
	PV of exposure calculated using Dollar interest rate as discount rate
	$100000 x 1/1.05 
= $95238

	3
	Borrow against dollar receivable and repay the borrowing on maturity date using the receivables
	$95238 @ 5% for 1 year

	4
	Convert the amount borrowed to local currency using spot exchange rate
	$95238 x 40 
=  Rs 3809520

	5
	Deposit the amount converted at local interest rate
	Rs 3809520 @ 10% for 1 year

	6
	Realise deposit with interest 
	Rs 3809520 x 1.10

= Rs 4190472


See exhibit 11 for the diagrammatic presentation of MMH receivable
	Exhibit 11


From the above it could be seen that, the rupee inflow for the dollar receivable after one year is Rs 419042. This amount is known today itself and is not influenced by future exchange rate movement. Whatever be the exchange rate after one year we will surely get the aforesaid inflow because nowhere in our computation we have used any future exchange rate for conversion. 
Analysis:
In the above example the Indian firm is having a receivable of $100000 after one year. It does not want to want to convert this receivable into rupees after a year as there is a risk of exchange rate fluctuation. Hence it borrows foreign currency equal to PV of exposure so that the amount borrowed with interest matures to an amount equal to exposure, which can be later paid with the help of dollar receivable. The borrowing gives the Indian firm the foreign currency receivable today itself which it can convert to rupees immediately at spot rate rather than waiting for the receivable and converting it after a year. This rupee realised today is then deposited in a local bank and later realised after one year. The rupee realisation after a year in MMH does not depend on any future exchange rates, it depends on three factors namely (a) foreign interest rate (b) local interest rate and (c) spot exchange rate, all the three being known at spot itself. Thus MMH removes uncertainty in cash realisation and hence is an effective currency hedging strategy.  

MMH vs CIA
MMH is almost similar to CIA with a motive to hedge rather than making an arbitrage gain. CIA is a speculative tool while MMH is a hedging tool. We can understand the similarity and difference between the two by looking at the action steps. 

	Sn
	CIA
	MMH

	1
	 Borrow 
	Borrow

	2
	Convert
	Convert

	3
	Invest
	Invest

	4
	Realise 
	Realise

	5
	Reconvert
	Collect receivables in foreign currency

	6
	Repay out of proceeds from reconversion  
	Repay out of receivables 

	7
	Book profit
	No profit because receivables equals the repayment amount of borrowings. 


Till step 4 both are similar but in MMH we take the deposit realisation home because it is the cash inflow in local currency from the foreign currency receivable. But in CIA it is reconverted because the proceeds are required to repay the borrowings in foreign currency earlier made. In MMH the borrowings is made against the foreign currency receivable and hence the borrowings will be repaid not through the reconversion proceeds of our deposit realisation but out of receivables in foreign currency.   

Forward vs. MMH
	Situation
	Forward
	Inflow under forward
	Inflow under MMH
	Selection

	1
	Rs 43
	$100000 x 43 

= Rs 4300000
	Rs 4190472
	Forward 

	2
	Rs 39
	$100000 x 39 

= Rs 3900000
	Rs 4190472
	MMH

	3
	Rs 41.9047
	$100000x41.9047 

= Rs 4190470
	Rs 4190472
	Indifferent 


Note: Theoretical forward 

Spot rate x [1+ Foreign interest rate]/[1+Local interest] = 40 x [1.10/1.05] = Rs 41.9047. 

A firm should go for either forward hedging or MMH which ever is beneficial to it. It should be observed that when the actual forward is same as the theoretical forward, the MMH and Forward hedge will give the same realisation. This is evident from situation 3 where the rupee realisation under both the options is same. For receivable hedging, if actual forward is more than theoretical forward, forward cover is better and if it otherwise MMH is better. 

	Situation
	Receivable Hedging
	Payable Hedging

	Actual forward > Theoretical forward
	Forward cover
	MMH

	Actual forward < Theoretical forward
	MMH
	Forward cover

	Actual forward = Theoretical forward
	Indifferent
	Indifferent


	2. Money Market Hedge - Payables


Next let us see how to hedge a payable exposure using MMH. We are going to first list the steps for solving a MMH payable problem, then apply these steps with the help of an example and finally understand how a MMH payable works.  
	Exhibit 12
MMH Steps
1. Identify the foreign currency exposure
2. Calculate the PV of exposure using foreign interest rate as discount rate
3. Deposit the PV of exposure at foreign interest rate for the exposure period whose maturity proceeds can be used to meet foreign currency payable 
4. Buy foreign currency equal to PV of exposure at spot rate to make the deposit.
5. Borrow local currency to  finance the outflow required for purchase of foreign currency stated in step 4
6. Repay the amount borrowed with interest on the maturity date. 



	Example 16: 

An Indian firm has imported goods worth $100000 for which the payment is to be made after one year. It wants to cover its exposure using MMH for which it has collected the following data:

Interest rate in India 

10%

Interest rate in US

5%

Spot exchange rate Rs/$

40

· Calculate the rupee outflow after one year if the exposure is hedged using MMH

· Compare MMH with forward and say which is best if 

· One year forward is $1 = Rs 43

· One year forward is $1 = Rs 39

· One year forward is theoretical forward as per IRP



Solution:
	1 
	Exposure 
	$100000 Payable

	2
	PV of exposure calculated using Dollar interest rate as discount rate
	$100000 x 1/1.05 

= $95238

	3
	Deposit dollar at spot whose proceeds can be used to settle payable exposure when they become due
	$95238 @ 5% for 1 year

	4
	Sell local currency at spot to buy the dollars required to make deposit
	$95238 x 40 

=  Rs 3809520

	5
	Borrow the amount required in step 4 at local interest rate
	Rs 3809520 @ 10% for 1 year

	6
	Repay borrowings with interest 
	Rs 3809520x1.10

= Rs 4190472


See exhibit 13 for the diagrammatic presentation of MMH payable 

	Exhibit 13


From the above it could be seen that, the rupee outflow for the dollar payable after one year is Rs 419042. This amount is known today itself and is not influenced by future exchange rate movement. Whatever be the exchange rate after one year, our outflow will be the aforesaid amount only not more not less because nowhere in our computation we have used any future exchange rate for conversion. 

Analysis:
In the above example the Indian firm is having a payable exposure of $100000 after one year. It does not want to want to buy these dollars after one year to make its payment as there is a risk of exchange rate fluctuation. Hence it buys some dollars today itself equal to PV of exposure and deposit it in the foreign country so that the amount deposited with interest matures to an amount equal to exposure, which can be used to meet the payable exposure. It sells Indian rupees at spot and to buy the dollars required to make the deposit. To finance the dollar purchase it borrows rupees locally and repays it on maturity along with interest. The rupee outflow after a year in MMH does not depend on any future exchange rates, it depends on three factors namely (a) foreign interest rate (b) local interest rate and (c) spot exchange rate, all the three being known at spot itself. Thus MMH removes uncertainty in cash outflow related to the foreign currency payable and hence is an effective currency hedging strategy.  

Forward vs. MMH
	Situation
	Forward
	Outflow under forward
	Outflow under MMH
	Selection

	1
	Rs 43
	$100000 x 43 

= Rs 4300000
	Rs 4190472
	MMH

	2
	Rs 39
	$100000 x 39 

= Rs 3900000
	Rs 4190472
	Forward 

	3
	Rs 41.9047
	$100000x41.9047 

= Rs 4190470
	Rs 4190472
	Indifferent 


Note: Theoretical forward 

Spot rate x [1+ Foreign interest rate] / [1+Local interest] = 40 x [1.10/1.05] = Rs 41.9047. 

A firm should go for either forward hedging or MMH which ever is beneficial to it.
	7. MONEY MARKET HEDGING 

TWO-WAY QUOTE


We have seen in the previous discussions MMH receivables and payables for a single quote. In examples 15 and 16 the spot rate was given as 1$ = Rs 40, we took it as buying rate for $ when we bought it and selling rate when we sold it i.e. the buying and selling rate were one and the same. Now we will look at MMH problems where Bid rate and offer rate are given separately i.e. two-way quote in currency market is given. Similarly the interest rates in India and US were given as 10% and 5%. If we deposited money we took it as deposit rate and when we borrowed it we took it as lending rate. However in reality banks charge higher interest for lending and give lower interest for deposit i.e. money market also has two-way quotes. In this segment we will look at MMH steps when two-way quotes are given for both currency and money market. 
Now first let us list the steps for MMH receivable and payable for a two-way quote, and apply them in an example problem and then analyse them in detail. 

	Exhibit 14
MMH Steps – two way quotes 

Sn

MMH receivable

MMH payable

1

Identify the foreign currency exposure

Identify the foreign currency exposure

2

Calculate the PV of exposure using foreign currency lending rate as discount rate

Calculate the PV of exposure using foreign currency deposit rate as discount rate

3

Borrow the PV of exposure at foreign currency lending rate for the exposure period against the receivable

Deposit the PV of exposure at foreign currency deposit rate for the exposure period whose maturity proceeds can be used to meet foreign currency payable 

4

Convert the amount borrowed into local currency using spot bid rate
Buy foreign currency equal to PV of exposure at spot offer rate to make the deposit.

5

Deposit the amount converted at local currency deposit rate for exposure period

Borrow local currency at lending rate to  finance the outflow required for purchase of foreign currency stated in step 4

6

Realise the deposit amount with interest. 

Repay the amount borrowed with interest on the maturity date. 




The above steps are illustrated through the following examples. The first example illustrates for MMH receivable and the second illustrates MMH payables. 

	Example 17: 
An Indian firm is to receive $100000 after one year. It wants to cover its exposure using MMH for which it has collected the following data:

Interest rate in India 

10% - 12%

Interest rate in US

5% - 8%

Spot exchange rate Rs/$

40 - 42

· Calculate the rupee realisation after one year if the exposure is hedged using MMH

· Compare MMH with forward and say which is best if one year forward swap point is 2/3.



Solution:
Facts: 

	Interest rate US
	Deposit rate – 5%

Lending rate – 8%

	Interest rate India 
	Deposit rate – 10%

Lending rate – 12%

	Spot exchange rate
	Bid rate – 40

Offer rate – 42

	Forward rate
	Bid rate – 40+2 = 42

Offer rate – 42+3 = 45


MMH receivables
	1 
	Exposure 
	$100000 receivable

	2
	PV of exposure calculated using Dollar lending rate as discount rate
	$100000 x 1/1.08 

= $92594

	3
	Borrow against dollar receivable and repay the borrowing on maturity date using the receivables
	$92594 @ 8% for 1 year

	4
	Convert the amount borrowed to local currency using spot bid rate
	$92594 x 40 

=  Rs 3703704

	5
	Deposit the amount converted at local deposit rate
	Rs 3703704 @ 10% for 1 year

	6
	Realise deposit with interest 
	Rs 3703704 x 1.10

= Rs 4074074


	Exhibit 15: Pictorial representation of MMH receivable with two way quotes


Comparison between MMH and Forward hedging
	Particulars
	Computation
	Amount

	Rupee realisation under MMH
	Computed earlier
	Rs 4074074

	Rupee realisation under forward
	$100000 x 42
[use forward bid rate]
	Rs 4200000


Since MMH gives higher rupee realisation it should be selected.
	Example 18: 
An Indian firm has imported goods worth $100000 for which the payment is to be made after one year. It wants to cover its exposure using MMH for which it has collected the following data:

Interest rate in India 

10% - 12%

Interest rate in US

5% - 8%

Spot exchange rate Rs/$

40 - 42

· Calculate the rupee outflow after one year if the exposure is hedged using MMH

· Compare MMH with forward and say which is best if one year forward swap point is 2/3.



Solution: 

MMH payables

	1 
	Exposure 
	$100000 Payable

	2
	PV of exposure calculated using Dollar deposit rate as discount rate
	$100000 x 1/1.05 

= $95238

	3
	Deposit dollar at spot whose proceeds can be used to settle payable exposure when they become due
	$95238 @ 5% for 1 year

	4
	Sell rupees and Buy dollars at spot offer rate to make the above deposit.  
	$95238 x 42 

=  Rs 4000000

	5
	Borrow the amount required in step 4 at local lending rate
	Rs 4000000 @ 12% for 1 year

	6
	Repay borrowings with interest 
	Rs 4000000x1.12
= Rs 4480000


Comparison between MMH and Forward hedging
	Particulars
	Computation
	Amount

	Rupee outflow under MMH
	Computed earlier
	Rs 4480000

	Rupee outflow under forward
	$100000 x 45

[use forward bid rate]
	Rs 4500000


Since MMH gives lower rupee outflow it should be selected.

	Exhibit 16: Pictorial representation of MMH payable with two way quotes


Analysis: 
	MMH Receivable

	Data used
	Reason

	Foreign currency lending rate
	In MMH receivable we borrow at spot the PV of exposure and repay the borrowing using the receivable exposure. Since we borrow we use lending rate and since we borrow in foreign currency we use foreign currency lending rate. 

	Spot bid rate
	The foreign currency borrowed is then converted into home currency. Since we sell foreign currency, we would be selling at bankers buying rate [bid rate]. Since we sell it today we use spot bid rate.

	Local currency deposit rate
	The conversion proceeds is then deposited in local banks, hence we use local currency deposit rate.

	MMH Payable

	Data used
	Reason

	Foreign currency deposit rate
	In MMH payable we deposit at spot the PV of exposure and use its maturity proceeds to meet the foreign currency payable. Since we deposit we use deposit rate and since we deposit in foreign currency we use foreign currency deposit rate.

	Spot offer rate
	For depositing the foreign currency, we buy foreign currency at spot. Since we buy foreign currency we would be buying at bankers selling rate [offer rate]. Since we buy it today we use spot offer rate. 

	Local currency lending rate
	To buy the foreign currency we borrow local currency. Hence we use local currency lending rate.


	8. MONEY MARKET HEDGING 

Domestic & Euro rates


Offshore markets or euro markets
Money market can be classified into two types namely Euro currency market [Euro market] and Domestic market. For example US$ can be deposited either with a bank in US or with a bank in London also. The deposit of US$ with a bank in London is called as Euro dollar deposit and deposit of US$ with a bank in New York is a domestic deposit. Similarly when a person borrows US$ from a bank in Frankfurt it is called as Euro dollar loan and the same US$ if he borrows with a bank in Chicago it is called as domestic loan. In nut shell euro currency deposit refers to deposit in a currency with a bank outside the home country of that currency and euro currency loan refers to borrowings in a currency with a bank outside the home country of that currency. The word “Euro” used should be understood as “international” and should not be confused with the currency Euro. Hence from the aforesaid discussion it could be understood that, for every currency there are two markets namely domestic market and Euro market. Deposit and lending of a currency in its own country is domestic market and deposit and lending of a currency outside its own country is Euro market for that currency. 
Due to market imperfections interest rates for a currency may be different in domestic and euro market. For example a domestic yen deposit may give 6% interest whereas an euro yen deposit may give 8% interest. Further it should also be noted that sometimes domestic firms may be prohibited to access euro market of their own currency and non-residents may be prohibited to access domestic market of a currency by the laws of countries. In this context how money market hedging will be affected is the subject matter of discussion in this segment. 
	Exhibit - 17


Now let us see how MMH should be done when euro rates are given. As usual first we will list the steps for MMH receivables and payables, then through an illustration learn to apply the steps and then analyse the computation. 

	Exhibit 18
MMH Steps – Euro rates 

Sn

MMH receivable

MMH payable

1

Identify the foreign currency exposure

Identify the foreign currency exposure

2

Calculate the PV of exposure using foreign currency euro lending rate as discount rate

Calculate the PV of exposure using foreign currency euro deposit rate as discount rate

3

Borrow the PV of exposure at foreign currency lending rate for the exposure period against the receivable

Deposit the PV of exposure at foreign currency deposit rate for the exposure period whose maturity proceeds can be used to meet foreign currency payable 

4

Convert the amount borrowed into local currency using spot bid rate
Buy foreign currency equal to PV of exposure at spot offer rate to make the deposit.

5

Deposit the amount converted at local currency domestic deposit rate for exposure period

Borrow local currency at domestic lending rate to  finance the outflow required for purchase of foreign currency stated in step 4

6

Realise the deposit amount with interest. 

Repay the amount borrowed with interest on the maturity date. 




	1. Money Market Hedge Receivables – Euro rates


	Example 19: 
An Indian firm is to receive $100000 after one year. It wants to cover its exposure using MMH for which it has collected the following data:

Domestic rupee interest rate

10% - 12%

Euro rupee interest rate

11% - 13%

Domestic dollar rate

5% - 8%

Euro dollar rate

6%-9%

Spot exchange rate Rs/$

40 - 42

Calculate the rupee realisation after one year if the exposure is hedged using MMH




Solution:
Facts: 

	Domestic Interest rate US$
	Deposit rate – 5%

Lending rate – 8%

	Euro Interest rate US$
	Deposit rate – 6%

Lending rate – 9%

	Domestic Interest rate INR 
	Deposit rate – 10%

Lending rate – 12%

	Euro Interest rate INR 
	Deposit rate – 11%

Lending rate – 13%

	Spot exchange rate
	Bid rate – 40

Offer rate – 42


MMH receivables

	1 
	Exposure 
	$100000 receivable

	2
	PV of exposure calculated using Dollar euro lending rate as discount rate
	$100000 x 1/1.09 

= $91743

	3
	Borrow against dollar receivable and repay the borrowing on maturity date using the receivables
	$91743 @ 9% for 1 year

	4
	Convert the amount borrowed to local currency using spot bid rate
	$91743 x 40 

=  Rs 3669720

	5
	Deposit the amount converted at domestic INR deposit rate
	Rs 3669720 @ 10% for 1 year

	6
	Realise deposit with interest 
	Rs 3669720 x 1.10

= Rs 4036692


	Exhibit 19: Pictorial representation of MMH receivable with Euro rates


	2. Money Market Hedge payables – Euro rates


	Example 20: 
An Indian firm has imported goods worth $100000 for which the payment is to be made after one year. It wants to cover its exposure using MMH for which it has collected the following data:

Domestic rupee interest rate

10% - 12%

Euro rupee interest rate

11% - 13%

Domestic dollar rate

5% - 8%

Euro dollar rate

6%-9%

Spot exchange rate Rs/$

40 - 42

Calculate the rupee realisation after one year if the exposure is hedged using MMH




Solution: 
MMH payables

	1 
	Exposure 
	$100000 Payable

	2
	PV of exposure calculated using Euro Dollar deposit rate as discount rate
	$100000 x 1/1.06 

= $94340

	3
	Deposit dollar at spot whose proceeds can be used to settle payable exposure when they become due
	$94340 @ 6% for 1 year

	4
	Sell rupees and Buy dollars at spot offer rate to make the above deposit.  
	$94340 x 42 

=  Rs 3962280

	5
	Borrow the amount required in step 4 at local lending rate
	Rs 3962280 @ 12% for 1 year

	6
	Repay borrowings with interest 
	Rs 4000000x1.12

= Rs 4437754


	Exhibit 20: Pictorial representation of MMH payable with Euro rates


Analysis: 
	MMH Receivable

	Data used
	Reason

	Foreign currency euro lending rate
	In MMH receivable we borrow at spot the PV of exposure and repay the borrowing using the receivable exposure. Since we borrow we use lending rate, since we borrow in foreign currency we use foreign currency lending rate and since non-residents can borrow in euro market we use euro lending rate.

	Local currency domestic deposit rate
	The conversion proceeds is then deposited in local banks, hence we use local currency deposit rate and since resident can make only domestic deposit and not euro deposit, domestic deposit rate is used.

	MMH Payable

	Data used
	Reason

	Foreign currency euro deposit rate
	In MMH payable we deposit at spot the PV of exposure and use its maturity proceeds to meet the foreign currency payable. Since we deposit we use deposit rate, since we deposit in foreign currency we use foreign currency deposit rate and since non-residents can deposit only in euro market we use euro deposit rate.

	Local currency lending rate
	To buy the foreign currency we borrow local currency. Hence we use local currency lending rate and residents can borrow only in domestic money market hence we use domestic lending rate. 


	9. CONCEPT OF LEADING 
[Without Euro rates]


Leading refers to advancement of receivable or payables. By advancing the exposure, risk can be eliminated because conversion is done at spot and hence not dependent on future exchange rate fluctuation. However when we want the receivables to be advanced, we cannot demand the entire amount due, the other party will demand cash discount for paying the money earlier. Similarly when we want to pay money earlier, we may request the other party to give discounts. How much cash discount should be given? How to do hedging using leading strategy? What is the difference between leading and MMH? are the issues we would be discussing in this segment.
Now first let us list the steps for leading receivable and payable exposures, and apply them in an example problem and then analyse them in detail. 

	Exhibit 21
Steps in Leading
Sn

Leading receivable

Leading payable

1

Identify the foreign currency exposure

Identify the foreign currency exposure

2

Calculate the PV of exposure using foreign currency lending rate as discount rate

Calculate the PV of exposure using foreign currency deposit rate as discount rate

3

Ask the customer to pay at spot the PV of exposure. The difference between the exposure and the PV of exposure is the cash discount given to customer for asking him to lead the payment.
Pay the supplier PV of exposure at spot. The difference between the exposure and the PV of exposure is the cash discount obtained from supplier for leading the payables. 
4

Convert the amount realised from the customer into local currency using spot bid rate
Buy foreign currency equal to PV of exposure at spot offer rate to make the payment.

5

Deposit the amount converted at local currency deposit rate for exposure period

Borrow local currency at lending rate to  finance the outflow required for purchase of foreign currency stated in step 4

6

Realise the deposit amount with interest. 

Repay the amount borrowed with interest on the maturity date. 




	1. Leading receivables


	Example 21: 
An Indian firm is to receive $100000 after one year. It wants to cover its exposure by leading the receivables for which it has collected the following data:

Interest rate in India 

10% - 12%

Interest rate in US

5% - 8%

Spot exchange rate Rs/$

40 - 42

Calculate the rupee realisation after one year if the exposure is hedged using leading. 



Solution:
	1 
	Exposure 
	$100000 receivable

	2
	PV of exposure calculated using Dollar lending rate as discount rate
	$100000 x 1/1.08 

= $92594

	3
	Offer cash discount and ask the customer to pay at spot the PV of exposure. 
	Customer pays: $92594
Cash discount given: $7406

	4
	Convert the amount realised from customer to local currency using spot bid rate
	$92594 x 40 =  Rs 3703704

	5
	Deposit the amount converted at local deposit rate
	Rs 3703704 @ 10% for 1 year

	6
	Realise deposit with interest 
	Rs 3703704 x 1.10

= Rs 4074074


	Exhibit 22: Pictorial representation of Leading receivables


Analysis:
In the above example the Indian firm has to receive $100000 from its customer after one year. If it requests the amount to be paid immediately the customer has to borrow and pay. The customer has to pay interest on the money borrowed. He would like to ensure that the maturity amount of the borrowing which he has to repay after one year does not exceed $100000. Hence he can borrow only the PV of exposure [$92594] so that at the borrowing interest rate of 8% it matures to $100000 at the end of one year. Therefore the customer will not pay $100000 today, instead he will borrow and pay only $92594 and ask for a cash discount of $7406 which is nothing but the interest cost of his borrowing. It should be observed that the leading strategy gives the same result as a MMH strategy [see exhibit 15]. In MMH we borrow and in leading we ask the customer to borrow and compensate his interest cost by giving cash discount. 
	2. Leading Payables


	Example 22: 
An Indian firm has imported goods worth $100000 for which the payment is to be made after one year. It wants lead its exposure for which it has collected the following data:

Interest rate in India 

10% - 12%

Interest rate in US

5% - 8%

Spot exchange rate Rs/$

40 - 42

Calculate the rupee outflow after one year if the exposure is hedged using leading. 




Solution: 

	1 
	Exposure 
	$100000 Payable

	2
	PV of exposure calculated using Dollar deposit rate as discount rate
	$100000 x 1/1.05 

= $95238

	3
	Avail cash discount and settle the payable at spot by paying PV of exposure.
	Firm pays:$95238
Cash discount:$4762

	4
	Sell rupees and Buy dollars at spot offer rate to make the above payment.  
	$95238 x 42 

=  Rs 4000000

	5
	Borrow the amount required in step 4 at local lending rate
	Rs 4000000 @ 12% for 1 year

	6
	Repay borrowings with interest 
	Rs 4000000x1.12

= Rs 4480000


Analysis:
In the above example the Indian firm has to pay $100000 to its customer after one year. If it pays the amount immediately, it gives the supplier a chance to deposit the amount and earn an interest of 5%. The supplier can pass this interest as cash discount to the firm. It should be observed that the leading strategy gives the same result as a MMH strategy [see exhibit 16]. In MMH we deposit PV of exposure, earn interest and use the maturity proceeds to settle payables on due date. In leading, instead of depositing PV of exposure, the firm pays it to the supplier and in place of interest it earns cash discount. 

	Exhibit 23: Pictorial representation of leading payables


	10. CONCEPT OF LEADING 

[With Euro rates]


In the earlier segment we saw how to do leading for receivables and payables without euro rate being given. Now in this segment see leading how leading should be done when two rate are given for a currency namely euro rates and domestic rates. First we will list down the steps, then apply these steps through an example and finally make an analysis by comparing with MMH with euro rates. 

	Exhibit 24
Steps in Leading with Euro rates
Sn

Leading receivable

Leading payable

1

Identify the foreign currency exposure

Identify the foreign currency exposure

2

Calculate the PV of exposure using foreign currency domestic lending rate as discount rate

Calculate the PV of exposure using foreign currency domestic deposit rate as discount rate

3

Ask the customer to pay at spot the PV of exposure. The difference between the exposure and the PV of exposure is the cash discount given to customer for asking him to lead the payment. We use domestic lending rate to calculate PV of exposure because the customer borrows in domestic market the required sum and settles the payment.
Pay the supplier PV of exposure at spot. The difference between the exposure and the PV of exposure is the cash discount obtained from supplier for leading the payables. Supplier can deposit money at domestic deposit rate, it is used for calculating PV of exposure.
4

Convert the amount realised from the customer into local currency using spot bid rate
Buy foreign currency equal to PV of exposure at spot offer rate to make the payment.

5

Deposit the amount converted at local currency deposit rate for exposure period

Borrow local currency at lending rate to  finance the outflow required for purchase of foreign currency stated in step 4

6

Realise the deposit amount with interest. 

Repay the amount borrowed with interest on the maturity date. 




	1. Leading with Euro rates – Receivables 


	Example 23: 
An Indian firm is to receive $100000 after one year. It wants to cover its exposure using MMH for which it has collected the following data:

Domestic rupee interest rate

10% - 12%

Euro rupee interest rate

11% - 13%

Domestic dollar rate

5% - 8%

Euro dollar rate

6%-9%

Spot exchange rate Rs/$

40 - 42

· Calculate the rupee realisation after one year if the exposure is hedged using leading and MMH

· Which strategy is best leading or MMH 




Facts: 

	Domestic Interest rate US$
	Deposit rate – 5%

Lending rate – 8%

	Euro Interest rate US$
	Deposit rate – 6%

Lending rate – 9%

	Domestic Interest rate INR 
	Deposit rate – 10%

Lending rate – 12%

	Euro Interest rate INR 
	Deposit rate – 11%

Lending rate – 13%

	Spot exchange rate
	Bid rate – 40

Offer rate – 42


(a) Leading receivables

	1 
	Exposure 
	$100000 receivable

	2
	PV of exposure calculated using domestic Dollar lending rate as discount rate
	$100000 x 1/1.08 

= $92594

	3
	Offer cash discount and ask the customer to pay at spot the PV of exposure. 
	Customer pays: $92594

Cash discount given: $7406

	4
	Convert the amount realised from customer to local currency using spot bid rate
	$92594 x 40 =  Rs 3703704

	5
	Deposit the amount converted at local currency domestic deposit rate
	Rs 3703704 @ 10% for 1 year

	6
	Realise deposit with interest 
	Rs 3703704 x 1.10

= Rs 4074074


(b) MMH receivables

	1 
	Exposure 
	$100000 receivable

	2
	PV of exposure calculated using Dollar euro lending rate as discount rate
	$100000 x 1/1.09 

= $91743

	3
	Borrow against dollar receivable and repay the borrowing on maturity date using the receivables
	$91743 @ 9% for 1 year

	4
	Convert the amount borrowed to local currency using spot bid rate
	$91743 x 40 

=  Rs 3669720

	5
	Deposit the amount converted at domestic INR deposit rate
	Rs 3669720 @ 10% for 1 year

	6
	Realise deposit with interest 
	Rs 3669720 x 1.10

= Rs 4036692


Analysis: Leading – MMH a comparison
For a receivables exposure, in a leading strategy, the firm asks its customer to borrow and pay immediately and compensate him for the interest through cash discount and in MMH the firm borrows instead of asking the customer to borrow and in place of cash discount it incurs interest cost. It could be seen that, whether the firm borrows on its own or the customer borrows on behalf of the firm, the same interest cost is incurred and hence leading & MMH are qualitatively same. However when we have two types of interest rates for the foreign currency namely domestic rates and euro rates, then the situation is different. The firm which has foreign currency receivable cannot access domestic foreign currency market as it is accessible only to residents and can borrow only in euro market. On the other hand the person, from whom the foreign currency is receivable, can borrow in domestic foreign currency market but will be prohibited to access euro market. In this situation we cannot continue to say that the interest paid by the firm under MMH or the cash discount given by it under leading strategy will be same because the firm borrows at euro interest rates and hence the interest paid will be euro rates and the customer borrows at domestic rates due to which the cash discount offered to him will be at domestic interest rate. Therefore if the domestic foreign currency lending rate is lower than the euro foreign currency lending rate, it would be better to go for a leading than MMH because the cash discount will be lower than the interest cost i.e. the customer can borrow cheaper in the domestic money market rather than the firm borrowing at a higher interest rate in euro market. It is vice versa if the euro foreign currency rate is lower than the domestic foreign currency rate.
	Exhibit 25: Pictorial representation of Leading receivables with euro rates


	Exhibit 26: Pictorial representation of MMH receivable with Euro rates


From exhibit 25 and 26 it could be see that every thing is same for Leading and MMH except for the interest rate used for calculating PV of exposure. In leading we used 8% [domestic $ borrowing rate] and in MMH we use 9% [Euro $ borrowing rate]. The reason is that, when the Indian firm borrows dollars, it can do so only in the euro dollar market at 9% interest but the same borrowing can be done by the American customer in domestic dollar market for just 8% and avail the interest cost as cash discount. That is the reason why leading cheaper than MMH. By leading, in spot we have $92594 in hand for conversion but in MMH we have only $91743 in hand for conversion. Hence rupee inflow in leading is more than the inflow under MMHH. 
	2. Leading with Euro rates – Payables 


	Example 24: 
An Indian firm has imported goods worth $100000 for which the payment is to be made after one year. It wants to cover its exposure using MMH for which it has collected the following data:

Domestic rupee interest rate

10% - 12%

Euro rupee interest rate

11% - 13%

Domestic dollar rate

5% - 8%

Euro dollar rate

6%-9%

Spot exchange rate Rs/$

40 - 42

· Calculate the rupee realisation after one year if the exposure is hedged using leading and MMH

· Which strategy is best leading or MMH 




Solution:

(a) Leading Payables
	1 
	Exposure 
	$100000 Payable

	2
	PV of exposure calculated using domestic Dollar deposit rate as discount rate
	$100000 x 1/1.05 

= $95238

	3
	Avail cash discount and settle the payable at spot by paying PV of exposure.
	Firm pays:$95238

Cash discount:$4762

	4
	Sell rupees and Buy dollars at spot offer rate to make the above payment.  
	$95238 x 42 

=  Rs 4000000

	5
	Borrow the amount required in step 4 at local lending rate
	Rs 4000000 @ 12% for 1 year

	6
	Repay borrowings with interest 
	Rs 4000000x1.12

= Rs 4480000


(b) MMH payables

	1 
	Exposure 
	$100000 Payable

	2
	PV of exposure calculated using Euro Dollar deposit rate as discount rate
	$100000 x 1/1.06 

= $94340

	3
	Deposit dollar at spot whose proceeds can be used to settle payable exposure when they become due
	$94340 @ 6% for 1 year

	4
	Sell rupees and Buy dollars at spot offer rate to make the above deposit.  
	$94340 x 42 

=  Rs 3962280

	5
	Borrow the amount required in step 4 at local lending rate
	Rs 3962280 @ 12% for 1 year

	6
	Repay borrowings with interest 
	Rs 4000000x1.12

= Rs 4437754


Analysis: Leading – MMH a comparison

For a payable exposure, in a leading strategy, the firm settles its due at spot but request for a cash discount from the supplier for early payment. Since the supplier gets the money earlier, he can deposit the amount an earn interest. This interest benefit he passes on as cash discount to the firm. In MMH the firm itself makes deposit of PV of exposure and utilizes the maturity amount to settle the payables. In leading the supplier deposits and passes the interest income as cash discount and in MMH the firm deposits on its own and earns interest income. In both cases the same benefit is obtained but in different names. Hence leading and MMH are qualitatively same. However when we have two types of interest rates for the foreign currency namely domestic rates and euro rates, then the situation is different. The firm which has foreign currency payable cannot access domestic foreign currency market as it is accessible only to residents and can deposit only in euro market. On the other hand the person, to whom the foreign currency is to be paid, can deposit in domestic foreign currency market but will be prohibited to access euro market. In this situation we cannot continue to say that the interest received by the firm under MMH or the cash discount received by it under leading strategy will be same because the firm deposits at euro interest rates and hence the interest received will be euro rates and the supplier deposits at domestic rates due to which the cash discount offered by him will be at domestic interest rate. Therefore if the domestic foreign currency deposit rate is higher than the euro foreign currency deposit rate, it would be better to go for a leading than MMH because the cash discount will be higher than the interest income i.e. the supplier can deposit currency at a higher rate in the domestic money market rather than the firm depositing at a lower interest rate in euro market. It is vice versa if the euro foreign currency rate is higher than the domestic foreign currency rate.

From exhibit 27 and 28 it could be see that every thing is same for Leading and MMH except for the interest rate used for calculating PV of exposure. In leading we used 5% [domestic $ deposit rate] and in MMH we use 6% [Euro $ deposit rate]. The reason is that, when the Indian firm deposits dollars to meet payables, it can do so in the euro dollar market at 6% interest but the same deposit will be done by the American supplier in domestic dollar market for a mere 5% and pass it on as cash discount. It is better for the Indian fim to invest on its own in the euro market rather than asking the supplier to invest in domestic market and getting a cash discount. The outflow under MMH in spot is only $94340 but it is $95238 in case of leading because the interest earned by making deposit is more than the cash discount received from the supplier. Due to lesser payables at spot in foreign currency, the rupee outflow is also less in case of MMH as compared to leading. 
	Exhibit 27: Pictorial representation of leading payables with euro rates



	Exhibit 28: Pictorial representation of MMH payable with Euro rates


	11. LEADING – MMH - FORWARD


Now let us see a comprehensive illustration on using forward, MMH and leading in hedging a currency exposure. 

	Example 25:
An American firm has a 180-day payable of Aus$10,00,000 to an Australian supplier. The market rates are:
· Aus $ / $   spot : 1.3475 ; 180 day forward 1.3347

· US$ 180-day interest rate: 10% p.a.

· Aus $ 180-day euro interest rate: 8% p.a.

· Aus $ 180-day domestic interest rate: 9.5% p.a.

The Australian authorities have imposed a restriction on Australian firms which prevents them from borrowing in the euro market. Similarly, non-residents cannot make money-market investment in Australia. The American firm wants to evaluate the following four alternative hedging strategies:

a) By Forward.

b) By Money market hedging

c) By Leading.

d) By Leading with a forward.




Facts: 
	Spot rate 
	1$  = Aus $ 1.3474 or 1 Aus $ = $0.7421 

	Forward rate
	1$  = Aus $ 1.3347 or 1 Aus $ = $0.7492 

	Dollar interest rate
	10% p.a

	Aus dollar euro interest rate
	8% p.a

	Aus dollar domestic interest rate
	9.5% p.a


Option 1: Forward Hedging

	Exposure 
	Aus $ 10,00,000 payable

	Forward  
	$0.7492

	$ outflow after 6 months
	$749200


Option 2: Money Market Hedging

	1 
	Exposure 
	A$1000000 Payable

	2
	PV of exposure calculated using Euro A$ deposit rate as discount rate [8% p.a or 4% per 6m]
	A$100000x1/1.04 

= A$961538

	3
	Deposit in euro market A$ at spot whose proceeds can be used to settle payable exposure when they become due
	A$961538 @ 8% for 6 months

	4
	Sell $ and Buy A$ at spot offer rate to make the above deposit.  
	A$961538 x 0.7421
=  $ 713558

	5
	Borrow the amount required in step 4 at local lending rate
	$713558 @ 10% for 6 months

	6
	Repay borrowings with interest at 10% p.a or 5% per 6 months
	$ 713558x1.05
= $ 749235


	Exhibit 29: Pictorial representation of MMH payable with Euro rates


Option 3: Leading payables

	1 
	Exposure 
	A$1000000 Payable

	2
	PV of exposure calculated using A$ domestic deposit rate as discount rate [9.5% p.a or 4.75 % p.a]
	A$1000000x1/1.0475 

= A$954654

	3
	Avail cash discount and settle the payable at spot by paying PV of exposure.
	Firm pays:A$954654
Cash discount :A$ 45346

	4
	Sell $ and Buy A$ at spot offer rate to make the above payment.  
	A$954654 x 0.7421
=  $ 708449

	5
	Borrow the amount required in step 4 at local lending rate
	$ 708449 @ 10% for 6 months

	6
	Repay borrowings with interest at 10% p.a or 5% per 6 months
	$ 708449 x1.05
= $ 743871


	Exhibit 30: Pictorial representation of leading payables with euro rates


Option 4: Leading with forward

	1 
	Exposure 
	A$1000000 Payable

	2
	PV of exposure calculated using A$ domestic deposit rate as discount rate [9.5% p.a or 4.75 % p.a]
	A$1000000x1/1.0475 

= A$954654

	3
	Avail cash discount and settle the payable at spot by paying PV of exposure.
	Firm pays:A$954654

Cash discount :A$ 45346

	4
	Borrow A$ in the euro market to settle the payables  
	A$954654 @ 8% for 6m

	5
	Maturity amount of the borrowings
	A$ 954654 x 1.04 

= A$ 992840

	6
	Purchase A$ at 6m forward rate and repay the borrowing.
	A$992840 x 0.7492

= $ 743835


	Exhibit 31: Pictorial representation of leading payables with forward


Conclusion: 

	Option
	Cash outflow

	Forward 
	$749200

	MMH
	$749235

	Leading 
	$743871

	Leading with forward
	$743835


Select leading or leading with forward which gives us lower outflows. Further it could be observed that Forward and MMH give same cash flow and Leading and leading with forward gives same cash flows [ignore small difference which is due to rounding off of decimals]. The reason is due to presence of IRP i.e. the theoretical forward is same as actual forward.
	12. EXPOSURE NETTING


When a company has both receivable and payable exposure, then it should not do conversion, instead it should use its foreign currency receivables to settle the foreign currency payables. This process on using receivables exposure to settle payables exposure is called as exposure netting. Netting has two advantages: 

· It eliminates currency risk because no conversion takes place on the receivables or payables. Only when currency conversion takes place exchange rate is used. Only when exchange rate is used risk of exchange rate fluctuation exists. 

· Loss on account of spread can be avoided because when we sell foreign currency received we sell at banks bid rate [lower rate] and when we buy foreign currency for meeting payables, we buy at banks offer rate [ higher rate]. Thus our buying rate of foreign currency is more than our selling rate and in nutshell we incur a loss equal to banks spread if netting possibility is ignored. 
There are two types of netting. Perfect netting and Netting with timing difference. In case of perfect netting both receivables and payables occur at the same time and in case of timing difference one occurs earlier and other occurs later. Let us see how netting is done with the help of the following example.
	Example 26
The Woolworth Corporation’s USA is committed to the following transactions:
· Make interest payment to a French bank of  FFr 100 in 90 days
· Receive DEM 160 for goods sold to German retailer in 180 days

· Receives FFr 100 in payment for sales to French manufacturer in 90 days
· Make DEM 160 payment to German supplier for product in 90 days.
Interest rates are as under

· 90-day interest rate DEM 9.5% p.a.

· 180-day interest rate DEM 8.25% p.a.

· 90-day interest rate USD2.0% p.a.

· 180-day interest rate   USD 2.5% p.a.

Demonstrate how the US Company can achieve certainty of value for its future payables and receivables.




Solution:
	
	FFr
	DEM

	Receive 
	100 [90 days]
	160 [180 days]

	Pay 
	100 [90 days]
	160 [90 days]


Netting Possibilities
· Payable of FFr 100 can be netted of against receivables of FFr 100. Since receivables and payables occur at the same time i.e. after 90 days, perfect netting is possible. 

· DEM 160 receivable also can be netted off against DEM 100 payable but perfect netting not possible because of timing difference. Payable occurs first after 90 days and then receivable occurs after 180 days. 
Options available for netting cash flow with timing difference
Option 1: 
	Steps in option 1 strategy
· Find out present value of payable exposure 

· Borrow the aforesaid amount for 6 months against the receivable exposure

· Deposit the amount for 3 months so that the maturity proceeds can be used to settle payables after 3 months

· Repay the borrowings after 6 months using receivable realisation. 



Computations:

	1
	PV of Exposure
	DM 160 x 1/1.02375 = DM 156.29

[[1+9.5%/4] = 1.02375]

	2
	Borrow 
	DM 156.29 for 6 months at 8.25% p.a

	3
	Deposit 
	DM 156.29 for 3 months at 9.5%

	4
	Settle payables
	Maturity value of deposit = DM 160 [156.29 x 1.02375]
Settle payables using the maturity value of deposit

	5
	MV value of borrowing
	156.29 x 1.04125 = DM162.74

[[1+8.25%/2] = 1.04125]

	6
	Collect receivables
	DM 160

	7
	Exposure requiring hedging
	162.74 – 160 = DM2.74


	Exhibit 31: Pictorial representation of option 1


Option 2: 
	Steps in option 2 strategy
· Borrow DM 160 at the end of 3rd  month for 3 months

· Settle payable exposure of DM 160 using the borrowed money

· Repay the 3 month borrowing at the end of 6 months using receivable realisation.



Computations:
	1
	Borrow in 3rd month
	DM 160 at 9.5% p.a for 3 months

	2
	Settle payables 
	DM 160

	3
	Realise receivable at the end of 6th month
	DM 160

	4
	Repay borrowing with interest
	DM 160 x 1.02375 = DM 163.80

	7
	Exposure requiring hedging
	163.74 – 160 = DM 3.80


	Exhibit 32: Pictorial representation of option 2


Conclusion:

The company should go for the option 1 to tackle timing difference and in that option only the un netted exposure is minimum.

	13. CURRENCY FUTURES


	1. UNDERSTANDING CURRENCY FUTURES


In our earlier segments we had discussion about forward contracts. Forward contract is a contract entered into by a person with an authorized dealer to buy or sell foreign currency at an agreed rate on a future date. For example if an exporter is to receive $ 100000 after 3 months, and if the bank is quoting a 3 months forward rate as 1$ = Rs 40, the exporter can make a forward sell of $100000. As a result of this contract, the exporter sells to the authorized dealer $100000 after 3 months at Rs 40 and realize 40 lakhs irrespective of the exchange rate movements. 

Currency futures contract, like a forward contract, is a contract for exchange of one currency for another on a future date, with the exchange rate being fixed at the time of entering into the contract itself. However there are differences between a forward contract and a futures contract. Let us understand with the help of examples details about a futures contract and how they are different from forwards. 

	Example 27: 

· Spot exchange rate: 1$ [01.07.08] = Rs 40.15

· September futures contract trading at 1$= Rs 42.35

· Mr. X bought five September futures contract

· On September the futures closed at 1$ = Rs 42.50

· 1 future contract size is $125000




	A. Traded in Futures exchange


Futures contracts are exchange traded contracts while forward contracts are not. Let us understand the meaning of exchange traded contract with an example. 

Suppose Mr. A wants to purchase shares of a particular company and he has a friend who wants to sell the same company’s shares. Mr. A pays consideration and his friend makes delivery. This is an over the counter transaction between two identifiable buyer and seller. 

The same share Mr. A can also buy from a stock exchange. Here he places a buy order through a broker in the stock exchange and purchases the share through the stock market. In this case Mr. A does not know who his counter party is. 

The buy contract with his friend is tailor made, over the counter contract, while the buy order with the stock exchange is an exchange traded contract. In the former case there is a counter party risk i.e risk of one party not fulfilling the commitment, while in the later case the stock exchanges have legal authority to enforce all the contracts entered in it. 

There are two types of exchanges for buying and selling shares. One is the stock exchange where the transactions taking place are spot transactions. This means the delivery and settlement takes place on the same day or maximum not more than two days. This is what we refer as spot market or cash market. 

There exists another market called as F&O market [futures and options market] where the shares are not traded but contracts on shares like futures and option contracts are traded. For example in the F&O market, A Ltd’s September futures are traded at Rs 1500 per share means, a person can buy or sell a September futures contract of A Ltd at Rs 1500 per share. If he buys the future contract, he has agreed to buy the A Ltd shares on September at Rs 1500 and if he sells A Ltd’s futures, he has agreed to sell the A Ltd shares on September at Rs 1500. To conclude the cash market gives the today’s price and the futures market gives the future price. 

In cash market the spot transactions mature on the same day. In futures market when the contract matures? 

In a futures exchange, suppose for A Ltd’s shares there are four futures contracts traded namely March futures, June futures, September futures and December futures. The March futures contract will expire on March end, June futures on June end and so on. A future contract expires on at the end of the month to which it relates. 

We have been discussing about market for purchase and sale of shares because it is more easily understandable. Now let us see what market exists for foreign currency. 

Foreign currency market can be classified into three types:

Spot market or cash market: Mr. A goes to an authorized dealer trading in foreign currency like banks. Money changers etc and buys $ 100000 at the prevailing exchange rate [spot rate]. This is spot market for the foreign currency.

Forward market: Mr. A does not want $100000 today, but after 3 months. He once again can approach the authorized dealers like and enter into a forward contract for the purchase of the foreign currency. This is the forward market. 

Currency futures market: Instead of going to authorized dealer and entering into a forward contract, he can go to currency futures exchange and buy currency futures. The currency futures exchange is the place where futures contract on currencies are traded in the same way as how stock futures on stocks are traded in a F&O exchange.   

The following are some of the organized exchanges where currency futures trading are done:

	Chicago Mercantile exchange [CME]

	International monetary market [IMM]

	London International Financial Futures Exchange [LIFFE]

	Tokyo International Financial Futures Exchange

	New York Financial Futures Exchange

	Sydney Futures Exchange

	Singapore International Monetary Exchange

	Hong Kong Futures exchange [HKFE]

	Deutsche Termin Bose, Frankfurt [DTB]

	Philadelphia Board of Trade


Now let us continue discuss how currency futures are traded in the futures exchange and how they are different from forwards.

	B. Types of futures contract


There are two types of future contracts namely buy futures and sell futures. In example 1 Mr. X has bought five September futures which are now trading in the market at Rs 42.35. If a person has bought a September future contract at Rs 42.35, it means that he has agreed to buy 1$ at Rs 42.35 in September when the contract matures. Similarly if he has sold the September futures at Rs 42.35, he has agreed to sell $1 in September at Rs 42.35. The buy futures is also called as Long futures and the sell futures is also called as Short futures.

	C. Standardized contracts


In the futures market a person cannot buy or sell in any quantity. The contract will be in form of standardized contract size. In this example the contract size is $125000. If he buys one dollar futures contract, he has agreed to buy $125000, if he buys two contracts then it is $250000 and so on. In the futures market he cannot buy to his exact requirement say if he wants to buy on $200000 he cannot do so because he has to buy or sell only in standardized lots.  But in forward market it is tailor made; he can enter into a forward contract with a bank to buy $200000 on September. In this example Mr. X has bought five future contracts, which means he has agreed to buy $625000 [$125000 x 5 contracts] in the futures market.

	Foreign exchange Futures contract Specification in Chicago Mercantile Exchange

Currency traded

Contract size

Pound [GBP]

62500 GBP

Canadian $ [CAD]

100000 CAD

Yen 

12500000 yen

Swiss franc [CHF]

125000

Delivery months [contracts]: March, June, Sep and Dec

Source : CME


	D. Settlement not necessarily through delivery


Futures contracts can be closed without delivery. In our example 1 Mr. X agreed to buy $625000 at Rs 42.35 on September. Normally if this happens to be a forward contract, he should pay Rs 26468750 [$625000 x 42.35] and take delivery of $625000. But in case of futures contract, he can close the buy futures contract on the maturity date through a counter sell futures contract for $625000 at Rs 42.50. The contract is closed by paying the difference in price in case of loss or taking home the difference in price in case of profit. In our example on maturity date the position of Mr. X is as follows:

· Buy futures

: $625000 x Rs 42.35 = Rs 26468750

· Sell futures

: $625000 x Rs 42.50 = Rs 26562500

· Book margin [5312500-5293750] 

     = Rs 93750

Mr. X comes out of the futures market with a profit of Rs 18750. Here the contract is closed without paying price or taking delivery. Suppose on the maturity date, the futures market has quoted $1 = 42, then Mr. X would have come out of the futures market with a loss of Rs 218750 [(42-42.35) x 625000]. In the later case Mr. X settles the contract by paying difference in price and in earlier case the contract is settled by paying Mr. X the price difference. 

	E. Exit before maturity date


In our example, suppose Mr. X, who bought a September futures contract on 01.07.08, wants to close his futures position on 05.07.08 itself. Can he do so? In other words, is it possible for a person who has entered into a futures contract, to come out of it before maturity date?

Yes, it is possible. He can close his futures buy position on 05.07.08 by making a counter futures sell. He pays the difference in price in case of loss or takes home the difference in price in case of profit. For example, if on 05.07.08 the September futures are trading at Rs 42.40, he can make futures sell on that date at that price and close out his buy position. Here he makes a profit of Rs 31250 [(42.40-42.35) x625000]. To conclude, from 01.07.08 to 05.07.08, Mr. X is said to be having an open buy position in the futures market, which he closes through selling futures on 05.07.08. 

	F. Marking to market


When Mr. X comes out the futures market on 05.07.08, he comes out with a profit of Rs 31250. The entire profit Rs 31250 will not be booked on 05.07.08. Profit or loss will be booked on daily basis by the futures exchange and will be debited or credited to the margin account of the position holder [about margin accounts we have a discussion later]. To elaborate, at the end of each trading day, the futures exchange automatically closes a open futures buy position by selling futures at the day’s closing price or closes a open sell position by buying futures at the day’s closing price and debits or credits the profit or loss to the margin account of the person holding the futures. In the next day, the exchange once again automatically opens the futures buy or sell position at the previous day closing futures price [it is also the current day opening price].This process is referred as Marking to Market. Let us understand this through the following example:

	Example 28:

Mr. X took a long position in dollar futures [bought futures] on 01.07.08 when the futures were trading at Rs 42.35. He closed his position on 05.07.08 by making a future sell at Rs 42.40. He bought 5 dollar futures contract. The size of each contract is $125000. The closing futures price during the period when his position was open is given below. 

Date

Closing futures price

01.07.08

42.36

02.07.08

42.45

03.07.08

42.25

04.07.08

42.30

05.07.08

42.40

Show how Mr. X will take book profit or loss from futures market?




Solution:

It seen that, the futures exchange daily closes the open buy position by selling futures at the day’s closing price and reopens by buying on next day’s opening price. The daily profit or loss is then credited to margin account.

	Date
	Buy price
	Sell price
	Profit or loss per $
	Amount credited or (debited) to margin a/c

	01.07.08
	42.35
	42.36
	0.01
	$625000 x 0.01 = 6250

	02.07.08
	42.36
	42.45
	0.09
	$625000 x 0.09 = 56250

	03.07.08
	42.45
	42.25
	(0.20)
	$625000 x 0.20 = (125000)

	04.07.08
	42.25
	42.30
	0.05
	$625000 x 0.05 = 31250

	05.07.08
	42.30
	42.40
	0.10
	$625000 x 0.10 = 62500

	Net credit
	0.05
	31250


	Example 29:

Mr. Y took a Short position in dollar futures [Sold futures] on 01.07.08 when the futures were trading at Rs 42.35. He closed his position on 05.07.08 by making a future buy at Rs 42.40. He sold 5 dollar futures contract. The size of each contract is $125000. The closing futures price during the period when his position was open is given below. 

Date

Closing futures price

01.07.08

42.36

02.07.08

42.45

03.07.08

42.25

04.07.08

42.30

05.07.08

42.40

Show how Mr. Y will take book profit or loss from futures market?




Solution:

It seen that, the futures exchange daily closes the open Sell position by buying futures at the days closing price and reopens by Selling on next days opening price. The daily profit or loss is then credited to margin account.

	Date
	Sell price
	Buy price
	Profit or loss per $
	Amount credited or (debited) to margin account

	01.07.08
	42.35
	42.36
	(0.01)
	$625000 x 0.01 = (6250)

	02.07.08
	42.36
	42.45
	(0.09)
	$625000 x 0.09 = (56250)

	03.07.08
	42.45
	42.25
	0.20
	$625000 x 0.20 = 125000

	04.07.08
	42.25
	42.30
	(0.05)
	$625000 x 0.05 = (31250)

	05.07.08
	42.30
	42.40
	(0.10)
	$625000 x 0.10 = (62500)

	Net credit
	(0.05)
	(31250)


	G. Margin deposits


The futures exchange, in order to ensure performance, will require the persons who buy future contracts and sell future contracts, to deposit margin money with the clearing house of the exchange. This is referred as initial margin. 

Usually 75% of this initial margin will be set aside as maintenance margin. This margin account will be debited or credited with loss or profit from futures as discussed in the marking to market procedure. If the balance falls below a certain level [maintenance margin], then the trader receives a margin call from the clearance house to deposit the amount in specified time. If the trader fails, his open futures position would be automatically closed without his consent. To keep his futures contract alive, the trader should be alert to make deposits whenever margin call is received. 

	H. Forward Vs Futures


Now let us conclude our discussion on introduction to currency futures by distinguishing between forward and future contracts.

	Sn
	Currency forwards
	Currency futures

	1
	Bilateral contract
	Contract traded on a organized futures exchange

	2
	No standardized contract size
	Standardized contract size

	3
	No margin required
	Margin is required from all participants

	4
	Contract settled only by delivery and payment
	Contracts can be settled even without delivery

	5
	Cash exchanged only on the due date
	Daily booking of profit or loss and exchange of cash takes place through the procedure of Marking to Market. 

	6
	Counter party risk exist
	No counter party risk since exchange is there to enforce performance.

	7
	Contract mostly closed only on delivery date
	A person can come out of the contract any time by taking the opposite position in the futures market. 


	2. HEDGING THORUGH CURRENCY FUTURES


In part 1, we had some basic understanding about how a currency future market operates. Now let us see the uses of currency futures. Currency futures can be used for the purpose of (a) Hedging foreign currency receivable. (b) Hedging foreign currency receivable (c) speculation to earn profits. In this part we will see how currency futures can be used for hedging foreign currency receivables and payables. How futures are used as speculative tool can be seen in the Derivatives modules.

	A. Hedging Receivables


	Example 30:

On January 5, an Indian firm exported goods to an US firm for a consideration of $400000 receivable on 15th of February. The spot exchange rate is Rs/$ = 44 and March dollar futures is trading at Rs/$ = 45. Suggest a strategy to the Indian firm to hedge its receivable exposure. On 15th February if the exchange rate in cash market drops to Rs/$ = 39 and on the same date the March futures is trading at Rs/$ = 41. Calculate the hedge efficiency. Redo the computations if the spot exchange rate on 15th February is Rs 47 and the dollar futures are trading on that day at Rs 46. For computations assume futures contract size to be $75000.


Solution: 

The strategy in the future market can be either long [buy] currency future or short [sell] currency future. The selection is very simple. When we have a foreign currency receivable, what will we do in case of a forward? Obviously we go for a forward sell to eliminate uncertainty in rupee realisation, do the same in futures market also i.e Short currency futures.

The Indian firm should short five dollar March futures contracts [400000/75000] at Rs/$ 45. This means that, the firm agrees to sell $ 375000 [$75000 x 5] on March at Rs 45 per $. It should be seen that, though the exposure of the Indian firm is $ 400000, it is able to cover only $ 375000 through futures because of standardized contract size. The company could have selected June, September or December futures contract, instead it has selected March contract because it is the nearest futures contract expiring after 15th February. 

Position on 15th February 2008:

Part (a): 

Spot rate on conversion date is Rs 39 and Futures price is Rs 41

Cash market: 

The firm will receive $400000 from its customer. It will approach an authorized dealer and convert it into Rs at the spot rate prevailing on that date, which is given as Rs 39. The rupee realisation on conversion will be $400000 x 39 = Rs 15600000. 

Futures market:

The firm will close on February 15th its open sell position by taking buy position on that date at Rs/$ 41. The profit or loss from futures contract is computed as below:

	Particulars
	Computation
	Amount

	Short futures 
	$375000 x 45
	Rs 16875000

	Long futures
	$375000 x 41
	Rs 15375000

	Profit from futures market
	
	Rs 1500000


Total rupee realisation:

	Particulars
	Amount

	Realisation from cash market
	15600000

	Realisation from future market
	1500000

	Total realisation
	17100000


Analysis:

In the cash market the company has lost Rs 2000000 [$400000 x (44-39)] due to depreciation in the dollar exchange rate. However due to futures hedging, the loss of Rs 20 lakhs in the cash market is compensated to the extent of Rs 15 lakhs in the futures market. The efficiency of the hedge can be computed using hedge ratio. 

Hedge ratio = Proportion of cash market gain (loss) made up by future market gain (loss) = 15L/20L = 0.75. Perfect hedging is said to have happened if the hedge ratio is 1. This is very rare because (a) we cannot hedge to our requirement due to standard contract size in futures market. (b) The futures price and cash market price though move in same direction may not move at the same rate. 

Part (b):

Spot rate on 15th Feb. is Rs47 and futures are traded at Rs 46

Cash market: 

The firm will receive $400000 from its customer and will approach an authorized dealer and convert it into Rs at the spot rate prevailing on that date, which is given as Rs 47. The rupee realisation on conversion will be $400000 x 47 = Rs 18800000. 

Futures market:

The firm will close on February 15th its open sell position by taking buy position on that date at Rs/$ 46. The profit or loss from futures contract is computed as below:

	Particulars
	Computation
	Amount

	Short futures 
	$375000 x 45
	Rs 16875000

	Long futures
	$375000 x 46
	Rs 17250000

	Loss from futures market
	
	Rs 375000


Total rupee realisation:

	Particulars
	Amount

	Realisation from cash market
	18800000

	Realisation from future market
	(375000)

	Total realisation
	18425000


Analysis:

In the cash market the company has gained Rs 1200000 [$400000 x (47-44)] due to appreciation in the dollar exchange rate. However due to futures hedging, the gain of Rs 12 lakhs in the cash market is offset by loss of Rs 3.75 lakhs in the futures market. The efficiency of the hedge can be computed using hedge ratio. 

Hedge ratio = Proportion of cash market gain/(loss) made up by future market gain/(loss) = 3.75L/12L = 31.25%.

	B. Hedging Payables


	Example 31:

On January 5, an Indian firm imported goods from an US firm for a consideration of $400000 payable on 15th of February. The spot exchange rate is Rs/$ = 44 and March dollar futures is trading at Rs/$ = 45. Suggest a strategy to the Indian firm to hedge its payable exposure. On 15th February if the exchange rate in cash market drops to Rs/$ = 39 and on the same date the March futures is trading at Rs/$ = 41. Calculate the hedge efficiency. Redo the computations if the spot exchange rate on 15th February is Rs 47 and the dollar futures are trading on that day at Rs 46. For computation assume the futures contract size to be $75000. 




Solution: 

The strategy in the future market can be either long [buy] currency future or short [sell] currency future. As already discussed select the strategy by asking a simple question, what will we do for a payable exposure in case of a forward contract? Obviously we go for a forward buy to eliminate uncertainty in rupee outflow, do the same in futures market also i.e long currency futures or buy currency futures. 

The Indian firm should buy five March dollar futures contracts [400000/75000] at Rs/$ 45. This means that, the firm agrees to buy $ 375000 [$75000 x 5] on March at Rs 45 per $. It should be seen that, though the exposure of the Indian firm is $ 400000, it is able to cover only $ 375000 through futures because of standardized contract size. The company could have selected June, September or December futures contracts, instead it has selected March contract because it is the nearest futures contract expiring after 15th February. 

Position on 15th February 2008:

Part (a): Spot rate on conversion date is Rs 39 and Futures price is Rs 41
Cash market: 

On 15th Feb. the firm will have to pay $400000 to its supplier. It will approach an authorized dealer buy $400000 at the spot rate prevailing on that date, which is given as 1$ = Rs 39. The rupee outflow on conversion will be $400000 x 39 = Rs 15600000. 

Futures market:

The firm will close on February 15th its open buy position by taking sell position on that date at Rs/$ 41. The profit or loss from futures contract is computed as below:

	Particulars
	Computation
	Amount

	Short futures 
	$375000 x 41
	Rs 15375000

	Long futures
	$375000 x 45
	Rs 16875000

	Loss in futures market
	
	Rs 1500000


Total rupee outflow:

	Particulars
	Amount

	Outflow in  cash market
	15600000

	Loss in future market
	1500000

	Total realisation
	17100000


Analysis:

In the cash market the company has gained Rs 2000000 [$400000 x (44-39)] due to depreciation in the dollar exchange rate. However due to futures hedging, this gain of Rs 20 lakhs in the cash market is eroded to the extent of Rs 15 lakhs in the futures market. Thus the company ended up in paying Rs 500000 extra than what it should have paid in spot [$400000 x 44 – Rs 17100000]. The efficiency of the hedge can be computed using hedge ratio. 

Hedge ratio = Proportion of cash market gain (loss) made up by future market gain (loss) = 15L/20L = 0.75. Perfect hedging is said to have happened if the hedge ratio is 1. This is very rare because (a) we cannot hedge to our requirement due to standard contract size in futures market. (b) The futures price and cash market price though move in same direction may not move at the same rate. 

Part (b):

Spot rate on 15th Feb. is Rs47 and futures are traded at Rs 46

Cash market: 

On 15th Feb. the firm will have to pay $400000 to its customer and will approach an authorized dealer to buy $400000 at the spot rate prevailing on that date, which is given as Rs 47. The rupee outflow for buying $400000 will be $400000 x 47 = Rs 18800000. 

Futures market:

The firm will close on February 15th its open buy position by taking sell position on that date at Rs/$ 46. The profit or loss from futures contract is computed as below:

	Particulars
	Computation
	Amount

	Short futures 
	$375000 x 46
	Rs 17250000

	Long futures
	$375000 x 45
	Rs 16875000

	Gain from futures market
	
	Rs 375000


Total rupee outflow:

	Particulars
	Amount

	Outflow in  cash market
	18800000

	Gain from future market
	(375000)

	Total outflow
	18425000


Analysis:

In the cash market the company has lost Rs 1200000 [$400000 x (47-44)] due to appreciation in the dollar exchange rate. However due to futures hedging, this loss of Rs 12 lakhs in the cash market is offset by a gain of Rs 3.75 lakhs in the futures market. The efficiency of the hedge can be computed using hedge ratio. 

Hedge ratio = Proportion of cash market gain/(loss) made up by future market gain/(loss) = 3.75L/12L = 31.25%.
	14. Currency Options


Before going through this currency options, the reader is requested to go through in detail the options part of Derivatives module to understand the basics of an options contract. We will just have a brief recap of what is discussed in that module. 

	· Currency option is a financial instrument that gives the option holder a right and not an obligation to buy or sell a given amount of foreign exchange at a fixed price per unit for a specified time period [till expiry date]. In other words a currency option is a contract for future delivery of specific currency in exchange for another in which the holder [buyer] of the option has the right to buy [call] or sell [put] a particular currency at an agreed price [strike price or exercise price] for a period. The seller of the option gets premium from the buyer of the option for giving the right. 

· There are two types of options namely call and put options. Call option gives its holder the right to buy a foreign currency and put option confers on its holder the right to sell. For payable exposure we use call option and for receivables exposure we use put option. 

· Every currency option has got three price elements (a) strike price, which is the agreed price for buying or selling the foreign currency. (b) Premium, which is the consideration given to the writer for selling the option or right. (c) Spot price, the price of the foreign currency on a given day. 

· The option premium amount should be paid upfront at the time of entering into the option contract itself. 



In this segment we are going to discuss the following issues:

· Hedging using currency option

· Call option vs. Forward buy

· Put option vs. Forward sell

· Caps and Floors

	1. Hedging using a currency option


Like forward, MMH, Leading, Netting and Futures, options are also a very popularly used hedging strategy. A call option which gives its holder the right to buy a specific currency at an agreed price, can be used to hedge payable exposure and a Put option which gives a similar right to sell, can be used to hedge payable exposure. Let us see with an example how exposure can be hedged using options.  

Receivables Hedging

	Example 32

Your Company has a 12 month receivables of DM 1,00,000, the current Rs./DM spot rate is Rs.20, rupee interest rate is 21% p.a. and DM interest rate is 10% p.a. you are considering a forward hedge at the current forward rate of Rs.22. An Executive of another company tells you that he recently bought a Put on DM 1,00,000 at a strike price of Rs.24.50 and is willing to sell it to you at a premium of Re.1 per DM or Rs.1,00,000 for the entire contract. The Put matures at the same time as your payable and is a European put. What should you do?


Solution: 

The are three strategies for hedging the receivables exposure namely (a) Forward hedging (b) MMH and (c) Hedging through put option. That strategy which gives the maximum rupee inflow should be selected.  

Facts: 
	Spot rate 
	1DM = Rs 20 

	Forward rate
	1DM = Rs 22 

	DM interest rate
	10% p.a

	Rupee interest rate
	21% p.a

	Put option strike price
	1DM = Rs 25.80

	Option premium [cost]
	Re 1 per DM


Option 1: Forward Hedging

	Exposure 
	DM 100000 Receivable

	Forward  
	Rs 22

	Rupee inflow after one year
	Rs 2200000


Option 2: Money Market Hedging

	1 
	Exposure 
	DM100000 Receivable

	2
	PV of exposure calculated DM interest rate as discount rate
	100000 x 1/1.10 

= DM 90909

	3
	Borrow DM at spot whose Maturity value can be paid using the DM receivables arising at the end of the year.
	DM100000 @ 10% for one year

	4
	Sell the DM borrowed at spot rate and convert into rupees.
	DM100000 x 20

=  Rs 2000000

	5
	Deposit the rupee realisation at rupee interest rate
	Rs 2000000 @ 21% for one year

	6
	Realise deposit with interest
	Rs 2000000x1.21

= Rs 2420000


Option 3: Currency options

	Exposure 
	DM 100000 Receivable

	Strike price 
	Rs 25.80

	Rupee inflow after one year
	Rs 2580000

	Premium per DM
	Re 1

	Premium for entire contract 

[paid upfront]
	Rs 100000 [DM100000 x 1]

	FV of premium after one year
	100000 x 1.21 = Rs 121000

	Net inflow from put option
	Rs 2459000 [2580000 – 121000]


Selection: 

	Forward hedging
	Rs 2200000

	Money Market Hedging
	Rs 2420000

	Put option hedging
	Rs 2459000


Put option gives us the maximum rupee inflow after one year and hence it should be selected. This is the minimum inflow from put option. If on the maturity date the exchange rate is more than Rs 25.80, then we allow the option to lapse and sell the DM at the higher exchange rate prevailing on that date. This flexibility is not there for the other hedging strategies. 

Payables Hedging

	Example 33

Your Company has a 12 month payable of DM 1,00,000, the current Rs./DM spot rate is Rs.20, rupee interest rate is 21% p.a. and DM interest rate is 10% p.a. you are considering a forward hedge at the current forward rate of Rs.22. An Executive of another company tells you that he recently bought a call on DM 1,00,000 at a strike price of Rs.20 and is willing to sell it to you at the historic premium of Rs.1 per DM or Rs.1,00,000 for the entire contract. The call matures at the same time as your payable and is a European call. What should you do?




Solution: 

The are three strategies for hedging the payables exposure namely (a) Forward hedging (b) MMH and (c) Hedging through call option. That strategy which gives the minmum rupee outflow should be selected.  

Facts: 
	Spot rate 
	1DM = Rs 20 

	Forward rate
	1DM = Rs 22 

	DM interest rate
	10% p.a

	Rupee interest rate
	21% p.a

	Put option strike price
	1DM = Rs 20

	Option premium [cost]
	Re 1 per DM


Option 1: Forward Hedging

	Exposure 
	DM 100000 Payable

	Forward  
	Rs 22

	Rupee inflow after one year
	Rs 2200000


Option 2: Money Market Hedging

	1 
	Exposure 
	DM100000 Payable

	2
	PV of exposure calculated DM interest rate as discount rate.
	100000 x 1/1.10 

= DM 90909

	3
	Deposit DM at spot whose Maturity value can be use to settle the payable exposure arising after one year.
	DM100000 @ 10% for one year

	4
	Buy the DM at spot to make the above deposit.
	DM100000 x 20

=  Rs 2000000

	5
	Borrow rupees required to buy the DM stated in step 4.
	Rs 2000000 @ 21% for one year

	6
	Repay borrowing with interest. 
	Rs 2000000x1.21

= Rs 2420000


Option 3: Currency options

	Exposure 
	DM 100000 Receivable

	Strike price 
	Rs 20

	Rupee outflow after one year
	Rs 2000000

	Premium per DM
	Re 1

	Premium for entire contract 

[paid upfront]
	Rs 100000 [DM100000 x 1]

	FV of premium after one year
	100000 x 1.21 = Rs 121000

	Total outflow from call option
	Rs 2121000 [2000000 + 121000]


Selection: 

	Forward hedging
	Rs 2200000

	Money Market Hedging
	Rs 2420000

	Put option hedging
	Rs 2121000


Call option gives us the least rupee outflow after one year and hence it should be selected. This is the maximum outflow from call option. If on maturity date the exchange rate is less than Rs 20, then we allow the option to lapse and buy the DM at the lower exchange rate prevailing on that date. This flexibility is not there for the other hedging strategies. 

	2. Call option Vs Forward Buy


Strike price of a call option and forward exchange rate in a forward buy contract are agreed price at which a foreign currency can be bought on a future date. The only difference is that, in case of the forward contract the party is tied to that price i.e. if on the maturity date the exchange rate is lower, he still has to buy only at the agreed forward rate. In call option the flexibility factor is incorporated. If on the maturity date the exchange rate reduces, then the call option holder can allow the call to lapse and buy at the lower exchange rate prevailing in the market. This is the advantage with call option. But the cost for getting this advantage is the premium paid on the option which is absent in forward contract. Thus the advantage of a call option is its flexibility and the advantage of forward contract is the absence of premium cost. When call option is good and when forward is good is the subject matter of discussion in this segment. 

	Example: 34

An Indian firm buys a call on $10,00,000 with a strike of Rs 40/$ at a premium of Rs 0.75/$. The interest opportunity cost is 6% p.a and the maturity is 180 days.

(a) What is the break even maturity spot rate beyond which the firm makes a net gain?

(b) Suppose the six month forward rate at the time the option was bought was Rs 40.50/$. What is the range of maturity spot rate for which the option would prove to better than the forward cover? For what range of values would the forward cover be better?



Solution: 

Part a: Break even Maturity spot rate 
Maturity spot rate is the exchange rate that is actually quoted in the market on the maturity date of the option. Break even maturity spot rate is a maturity spot rate at which the call holder neither gains nor losses from buying the call option. 

	Strike price
	Rs 40

	Option premium
	Rs 0.75

	FV of option premium
	0.7725 [0.75 x 1.03]

	Outflow from call on maturity date
[Break even maturity spot rate]
	40.7725 [40+0.7725]


	Maturity spot rate > Break even maturity spot rate
	Call gives positive payoff

	Maturity spot rate = Break even maturity spot rate
	No profit no loss

	Maturity spot rate > Break even maturity spot rate
	Loss from call


Note: The maximum loss that occurs in a call option its premium paid.

Check:

	MSP
	Strike price
	Exercise or not
	Benefit of call
	FV of Premium paid
	Profit or loss

	42
	40
	Yes
	2
	-0.7725
	1.2275

	40.7725
	40
	Yes
	0.7725
	-0.7725
	0

	39
	40
	No
	0
	-0.7725
	-0.7725


Part b: Forward vs call option

	MSP
	Exercise
	Outflow
	FV of premium
	Total outflow
	Fwd
	Remarks

	39.7275
	No
	39.7275
	0.7725
	40.5000
	40.5000
	Indifferent

	39.7276
	No
	39.7276
	0.7725
	40.5001
	40.5000
	Fwd

	39.7274
	No
	39.7274
	0.7725
	40.4999
	40.5000
	Call


Conclusion: 

	Maturity spot rate > 39.7275
	Forward 

	Maturity spot rate = 39.7275
	Indifferent 

	Maturity spot rate > 39.7275
	Call option


	3. Put option Vs Forward sell


Strike price of a put option and forward exchange rate in a forward sell contract are agreed price at which a foreign currency can be sold on a future date. The only difference is that, in case of the forward contract the party is tied to that price i.e. if on the maturity date the exchange rate is higher, he still has to sell only at the agreed forward rate. In put option the flexibility factor is incorporated. If on the maturity date the exchange rate appreciates, then the put option holder can allow the put to lapse and sell at the higher exchange rate prevailing in the market. This is the advantage with put option. But the cost for getting this advantage is the premium paid on the option which is absent in forward contract. Thus the advantage of a put option is its flexibility and the advantage of forward contract is the absence of premium cost. When put option is good and when forward is good is the subject matter of discussion in this segment. 

	Example: 35

An Indian firm buys a put on $10,00,000 with a strike of Rs 40/$ at a premium of Rs 0.75/$. The interest opportunity cost is 6% p.a and the maturity is 180 days.

(a) What is the break even maturity spot rate beyond which the firm makes a net gain?

(b) Suppose the six month forward rate at the time the option was bought was Rs 40.50/$. What is the range of maturity spot rate for which the option would prove to better than the forward cover? For what range of values would the forward cover be better?



Solution: 

Part a: Break even Maturity spot rate 
Maturity spot rate is the exchange rate that is actually quoted in the market on the maturity date of the option. Break even maturity spot rate is a maturity spot rate at which the put holder neither gains nor losses from buying the put option. 

	Strike price
	Rs 40

	Option premium
	Rs 0.75

	FV of option premium
	0.7725 [0.75 x 1.03]

	Inflow from put on maturity date
[Break even maturity spot rate]
	39.2275 [40-0.7725]


	Maturity spot rate > Break even maturity spot rate
	Loss from put

	Maturity spot rate = Break even maturity spot rate
	No profit no loss

	Maturity spot rate > Break even maturity spot rate
	Put gives positive payoff


Note: The maximum loss that occurs in a put option its premium paid.

Check:

	MSP
	Strike price
	Exercise or not
	Benefit of call
	FV of Premium paid
	Profit or loss

	42
	40
	No 
	0
	-0.7725
	-0.7725

	39.2275
	40
	Yes 
	0.7725
	-0.7725
	0

	39
	40
	Yes 
	1
	-0.7725
	0.2275


Part b: Forward vs call option

	MSP
	Exercise
	Inflow
	FV of premium
	Net  inflow
	Fwd
	Remarks

	41.2725
	No
	41.2725
	-0.7725
	40.5000
	40.5000
	Indifferent

	41.2726
	No
	41.2726
	-0.7725
	40.5001
	40.5000
	Put

	41.2724
	No
	41.2724
	-0.7725
	40.4999
	40.5000
	Fwd


Conclusion: 

	Maturity spot rate > 41.2725
	Put option

	Maturity spot rate = 41.2725
	Indifferent 

	Maturity spot rate > 41.2725
	Forward 


	Exercise Problems  


	Question No: 1

Identify quotes

Following are the quotes given by Banker at Mumbai. Identify the quote as Direct or Indirect quote. Also compute the Direct for Indirect Quote and Vice – Versa.

Direct / Indirect

Opposite Rate

1) 1$ = Rs.43.18

2) 1£ = Rs.78.68

3) 1INR = Euro 0.0184

4) 100 Indo Rupiah = Rs.0.53

5) 1 HK$ = Rs.5.54

Question No : 2

Two way quotes : Direct

From the following find out Bid Rate and offer Rate. Also find out the spread.
Direct Quote

Bid Rate

Offer Rate

Spread

Spread %

a) INR/$43.72 – 43.94

b) INR/Euro 54.44 – 54.67

c) INR/100 ¥0.3996-0.3999

d) INR/£ 78.00 – 78.12

e) INR/HK$ 5.14-5.32

Question No: 3
                          Two way quotes: Indirect

Find out the indirect quote for items referred in Question: 2

Indirect Quote

Bid – Rate

Offer – Rate

a)

b)

c)

d)

e)

Question No : 4

Application of bid and offer
Quotation

Exposure

Position

Receivable / Payable

44.12 – 44.25

10000

Exporter

23.12 – 23.33

25000

Importer

12.12 – 12.21

17550

Exporter

45.87 – 93.00

12050

Exporter

46.92 – 47.01

19024

Importer

82.11 – 29.00

125000

Exporter

Question No : 5

Cross Rates

Find out the cross rates from the following:

a) $ / £ = 1.5240

¥ / £ = 235.20

¥ / $ =

b) Euro / £ = 2.5150

Euro / T = 205.80

T / £ =

c) $ / £ = 1.5537 – 59

Euro / $ = 0.1982 – 92

Euro / £ =

d) $ / £ = 2.0015 – 30

$ / SFr = 0.6965 – 70

£ / SFr =

e) HK$ / INR = 0.1656 – 70

INR / S$ = 23.9000 – 30

S$ / HK$ =

Question No: 6 
General Applications

Assuming you are the calling bank and the following rates are quoted for U.S$ against SFR

Day 1

2

3

1.6962/78

1.6990/70.5

1.7027/42

a. On which day is it cheaper to buy U.S.$/ w.r.t. SFR

b. How many U.S.$ do you need to buy 1000 SFR on Day 1

c. What is the spread on Day 2

d. If you exchanged $2500 for SFR 4256.75 on which day did you exchange

Question No: 7 
General Application

A Ltd requested its banker to issue a demand draft for $10000, spot. The banker quot​ed the following INR/$ 44.3575-44.3825. It is normal for the banker to charge 0.15% for exchange margin for all foreign currency transactions. Find out

a. How much the company should pay?

b. In case the company had 15000$ for conversion to INR, how much the company realize?

c. If the demand draft referred to in (a) were to be cancelled a week later by the com​pany and the rate is INR/$ 44.3225-44.3991, how much the company will be realizing from the banker. Cancellation charge of Rs.250 will be taken.

Question No: 8 
Cross Border Investments

Suppose Al Kramer plans to invest in Martin, ltd. a British corporation that is current​ly selling for £50 per share. Al has $112 500 to invest at the current exchange rate of $2.25/ £1.

a. How many shares can Al purchase?

b. What is his net return if the price of Martin, ltd., all the end of the year is £60 and the exchange rate at that time is $2.00/£1.

c. Determine Al’s return in (b) if the ending price of the stock is £45 and the ending rate of exchange is $2.50/£1.

Question No: 9

Forward Premium or Discount Basics

a) 
Spot 1 US$ = 45.12 -45.24

3 months forward rate 45-37 - 45-49

Comments on the forward as outright or spot

Find out premium/discount in annualized %

b) 
Spot Rate 1 US$ = 45.01 - 45.12

3 months 0.24 - 0.36 swap points

Find out forward rate.

c)
Spot rate 1 US$ = 25.45 - 25-60

6 months swap points 0.12 - 0.07

Find out Forward Rate.

Question No : 10

Forward Quote-Swap points – any day

Today is April 19. You see the following quotes given by the banker:

INR / USD: Spot  48.8560 / 48.8562


Forward April : 200 / 300


Forward May : 500 / 700


Forward June : 1100 / 1500


Forward July : 1900 / 2500

Find the rate for buying USD delivery July 19.

Question No : 11

Application of bid and offer – forward 

Spot Quotation

Swap Points

Exposure

Position

Receivable / Payable

44.12 – 44.25

0.12 – 0.17

10000

Exporter

23.12 – 23.33

0.11 – 0.08

25000

Importer

12.12 – 12.21

0.25 – 0.42

17550

Exporter

45.87 – 93.00

0.12 – 0.04

12050

Exporter

Question No: 12

Impact of Appreciation Depreciation

(a) Suppose that 1 French franc could be purchased in the foreign exchange market for 20 US cents today. If the franc appreciated 10 percent tomorrow against the dollar, how many francs would a dollar buy tomorrow?

(b) F Ltd a French co., has shipped goods to an American importer tinder a letter of credit arrangement, which calls for payment at the end of 90 days. The invoice is for $1,24,000. Presently the exchange rate is 5.70 French francs to the $ if the French franc were to strengthen by 5% by the end of 90 days what would be the transactions gain or loss in French francs? If it were to weaken by 5% what would happen?

Question No: 13

  Interest Rate parity

a. Suppose the spot quotation of a Singapore dollar is Rs.25 with interest rate in Singapore at 60% arid in India at 10%, what shall be the forward rate an year later? Find out the forward quote for 270 days instead of 365 days an year. Also find out the indirect quote for spot, one year and 270 days forward.

b. On 1st April, 3 months interest rate in US and Germany are 6.5% and 4.5% per annum respectively. The $/DM spot is 0.6560. What would be the forward rate for DM for delivery on 30th June?

Question No : 14

Interest Rate Parity 

The following table shows interest rates for the US$ and FFr. The spot exchange rate 7.05 FFr per dollar. Complete the missing figures:

(All the percentage rates are annualized)

3 months

6 months

12 months

Dollar Interest Rate

11.5%

12.25%

?

Franc Interest Rate

19.5%

?

20%

Forward Franc per Dollar

?

?

7.5200

Forward Dollar Premium %

?

6.72%

?

Question No : 15 

Purchasing power parity

In 2000 a Transistor cost $22.84 in New York, S$69 in Singapore, and 3240 rubles in Moscow.

(i) If the law of one price held, what was the exchange rate between US dollars and Singapore dollar? Between US dollars and rubles?

(ii) The actual exchange rates in 2000 were 556.13 US$1 and 250 rubles=US$1. Where would you prefer to buy your Transistor?

Question No: 16 

Currency Arbitrage
Find out Arbitrage Possibilities from the following. If so from where investment should start? Assume there is no transaction cost.

Rs.55.5000 = £1 in London.

Rs.35.625 = $1 in Delhi.

$1.5820 = £1 in New York.

Question No: 17 

Covered Interest Arbitrage-Single quote

Is covered interest arbitrage possible in the following situation? If so where to invest? How much shall be the gain?

a) Spot Can $ 1.317/S. Forward 6 Months 1.2950 Can $/$ US$ - 100/o: Can $ - 6%.

b) Spot 100 ¥ = Rs.35.002 Forward 6 Months Rs.35.9010: INR - 12%: Y -7%.

c) Spot 1$ = 5.9000 FFr Forward 6 Months FFr 6.0012: US$ - 3%: FFr - 6%

d) Spot Can $ 1.5140 / $. Forward 6 Months Can 51.5552 / $ Can 10% US 6%.

Question No: 18

Covered Interest arbitrage-Two way quote

Following are the rates quoted at Bombay for British pound:

Rs / BP

52.60 / 70

Interest Rates

India

London

3 m Forward

20 / 70

3 months

8%

5%

6 m Forward

50 /75

6 months

10%

8%

Verify whether there is any scope for covered interest arbitrage if you borrow rupees.

Question No :19

Covered interest arbitrage

The following table shows the annual interest rate (annually compounded) and exchange rates against the dollar for different currencies. Are there any arbitrage oppor​tunities? If so, how could you secure a positive cash flow today, while zeroing out all future cash flows?

Interest rates and exchange rates

Interest Rate, Percentage

Spot Exchange Rate*

1-Year Forward Exchange Rate*

United States (dollar)

3

-

-

Costaguana (pulga)

23

10,000

11,942

Westonia (ruple)

5

2.6

2.65

Gloccamorra (pint)

8

17.1

18.2

Anglosaxophonia (wasp)

4.1

2.3

2.28

Number of units of foreign currency that can be exchanged for$1

Question No: 20

Forward vs Money market Hedge – Importer

The finance director of P Ltd., has been studying exchange rates and interest rates rele​vant to India and USA. P Ltd. has purchased goods from the US Co. at a cost of $ 51 Lakhs payable in dollars in three months time. In order to maintain profit margins the finance director wishes to adopt, if possible, a risk-free strategy that will ensure that the cost of the goods to P Ltd. is no more than Rs.22 crores.

Exchange rates

Rs / Dollar

Spot 40 – 42

3 months forward 42 - 45

Interest rates (available to P Ltd.)

India Deposit rate (%)

Borrowing rate (%)

USA Deposit rate (%)

Borrowing rate (%)

13.00

16.00

8.00

11.00

Calculate whether it is possible for P Ltd. to achieve a cost directly associated with transaction of no more than Rs.22 crores by means of a forward market hedge, or money market hedge. Transactions costs may be ignored.

Question No: 21 

Forward vs Money Market Hedge with taxation

On March 1, the B Ltd. bought from a foreign firm electronic equipment that will require the payment of LC 9,00,000 on May 31. The spot rate on March 1, is LC 10 per dollar; the expected future spot rate is LC $ per dollar; and the ninety-days forward rate is LC 9 per dollar. The US interest rate is 12 percent, and the foreign inter​est rate is 8 percent. The tax rate for both countries is 40 percent. The B Ltd. is consid​ering three alternatives to deal with the risk of exchange rate fluctuations.

a. To enter the forward market to buy LC 9,00,000 at the ninety - days forward rate in effect on May 31.

b. To borrow an amount in dollars to buy the LC at the current spot rate. This money is to be invested in government securities of the foreign country; with the interest income, it will equal LC 9,00,000 on May 31.

c. To wait until May 31 and buy LCs at whatever spot rate prevails at that time.

Which alternative should the B Ltd. follow in order to minimize its cost of meeting the future payment in LCs? Explain.

Question No: 22

Money Market Hedging - Receivables

Australian firm has a 90 day receivable CAD receivable of CAD 10 million. It has access to domestic as well as offshore money markets. The forex and interest rates in the market are AUD/CAD spot 1.1025/35 90 days swap 20/30. Interest rates are CAD 5.25/5.50 and AUD 4.75/5.00. With a forward contract how much will the AUD inflow be when the receivable is settled? How can the firm cover via money market? Is it bette​r or worse than the forward hedge?

Question No: 23 

Money market hedging – leading - forward
A Belgian manufacturer of the crystal has received an order from a Japanese department store. The buyer wishes to be invoiced in its home currency. The Belgian firm agrees to this because it wishes to gain a foothold in a new market. The order is for ¥250 million with payment due three months from delivery. The Belgian firm confident about completing delivery 3 months from today. The market rates today are as follows:

BeFr / $ spot :

33.5600 / 33.5825

¥ / $ spot :

121.50 / 122.00

3 months : 

450 / 400

2.50 / 2.00

6 months : 

600 / 525

4.80 / 4.20

The interest rate are:

Domestic BeEr:

3 months 6.25%

6 months: 6.50%

Euro BeEr:

3 months 6%

6 months : 6.25%

Domestic Yen:

3 months 4.5%

6 months : 5%

Euroyen:

3 months 4.25%

6 months : 4.75%

The Belgian firm Wishes to know how it should cover its receivable. The Japanese buyer may also be willing to pay on delivery if an appropriate discount is offered. Evaluate the various alternatives.

Question No: 24 

Lagging
Electronic Corporation Ltd., your customers, have imported 5,000 cartridges at a land​ed cost in Bombay, of US $20 each. They have the choice of paying for the goods immediately or in three months time. They have a clean overdraft limit with you where 18% p.a. rate of interest is charged. Calculate which of the following methods would be cheaper to your customer:

a) Pay in three months time with interest at 15% and cover the exchange risk forward for three months.

b) Settle now at a current spot rate and pay interest of the overdraft for three months.

The rates are as follows:

Bombay Rs/$ Spot: 41.25 - 41.55

3 month swap: 25/35

Question No: 25

Money Market Hedging lagging
Alpha ltd. is planning to import a multi-purpose machine from a US based supplier at a cost of USD 10000. The company proposes to avail a 6 month’s loan from a bank in India carrying interest at 12% per annum calculated on quarterly rests to pay the cost of the machine.

There is also an offer from the supplier to arrange for 6 month’s credit subject to the fol​lowing conditions:

a) An irrecoverable letter of credit is to be opened; and

b) Interest at LIBOR of 2% per annum is to be paid at the end of the period. 

Other information available:

Spot rate for USD

Rs.48

Forward rate for USD (6 months)

Rs.48.50

LC Commission payable tip front

1%

Would you advise the company to accept the offer the supplier for credit and if so, under what conditions? Show your workings.

Question No: 26

Forward v MMH v Leading

Art American firm has a 180-day payable of Aus$10,00,000 to an Australian supplier.

The market rates are:

Aus $ / $  spot : 1.3475 ; 180 day forward 1.3347

US$ 180-day interest rate: 10% p.a.

Aus $ 180-day interest rate: 8% p.a.

The Australian authorities have imposed a restriction on Australian firms which prevents them from borrowing in the euro market. Similarly, non-residents cannot make money-market investment in Australia. As a consequence, the domestic 180-day interest rate in Australia is 9.5%p.a. The American firm wants to evaluate the following four alternative hedging strategies:

a) By Forward.

b) By Money market hedging

c) By Leading.

d) By Leading with a forward.

Question No: 27 

Netting, forward, MMH

The Woolworth Corporation’s US A is committed to the following transactions in 90 days :

· Make interest payment to french bank of FFr 100

· Receive DEM 160 for goods sold to German retailer in 180 days

· Receives FFr 100 in payment for sales to a french. manufacturer.

· Make DEM 160 payment to German supplier for product.

The spot exchange rate today is DEM 1.6000/$. Other foreign exchange and interest rate data are:

· 90-day forward DM 1.6300

· 180-day forward DM 1.6500

· 90-day interest rate DEM 9.5% p.a.

· 180-day interest rate  DEM 8.25% p.a.

· 90-day interest rate USD2.0% p.a.

· 180-day interest rate   USD 2.5% p.a.

Demonstrate how the US company can achieve certainty of value for its future payables and receivables.

Question No: 28 

Currency swap

McDonnoughs Hamburger Company wishes to lend $500,000 to its Japanese subsidiary. At the same time, Yasufuku Heavy Industries is interested in making a medium-term loan of approximately the same amount to its U.S. subsidiary. The two parties are brought together by an investment bank for the purpose of making parallel loans. McDonnoughs will lend $500,000 to the U.S. subsidiary of Yasufuku for 4 years at 13 percent. Principal and interest are payable only at the end of the fourth year, with interest compounding annually. Yasufuku will lend the Japanese subsidiary of McDonnoughs 70 million yen for 4 years at 10 percent. Again the principal and interest (annual compounding) are payable at the end. The current exchange rate is 140 yen to the dollar. However, the dollar is expected to decline by 5 yen to the dollar per year over the next 4 years.

a) If these expectations prove to be correct, what will be the dollar equivalent of principal and interest payments to Yasufuku at the end of 4 years?

b) What total dollars will McDonnoughs receive at the end of 4 years from the payment of principal and interest on its loan by the U.S. subsidiary of Yosufuku?

c) Which party is better off with the parallel loan arrangement? What would happen if the yen did not change in value?

Disposal of forwards by Banks

Question No:29

Early Delivery – Importer

An Indian company enters into a forward agreement with a Bank on 17th January for purchasing 1 lac US Dollars. As on that date the forex situation was as follows:
Spot INR / $ :

46.5400 / 5450

31st Jan 

775 / 825

28th Feb

2350 / 2425

30th Mar 

4000 / 4100

On 15th February, the company comes to know that it has to make early payment for his on 28th Feb and not on 30th March. The current rates on 15th February 2002 transaction date are:
Spot INR / $ :

46.5025 / 5075

28th Feb 

650 / 700

30th Mar 

2225 / 2275

27th Apr 

3900 / 4000

What are the charges payable by the company?
Question No: 30 

Early Early Delivery - Exporter 

An Indian company enters into a forward agreement with a Bank for selling 1.75 lac US Dollars. As on that date the forex situation on 19th January was as follows:
Spot INR / $ :

46.5400/5450

31st Jan 

775 / 825

28th Feb 

2350 / 2425

30th Mar 

4000 / 4100

On 15th February, the company comes to know that it has to receive early remit​tance on 28th Feb and not on 30th March. The current rates on 15th February transaction date are:

Spot INR / $ :

46.5025 / 5075

28th Feb 

650 / 700

30th Mar 

2225 / 2275

27th Apr 

3900 / 4000

What are the charges receivable/payable by the company?

Question No: 31

Early Delivery- Importer

The company had agreed on 20th February that it will buy on 20th April from the banker USD 10,000 at Rs.44.57. On 20th March, the company approaches the bank to buy USD 10,000 tinder the forward contract earlier entered into. The rates prevailing in the market on this date are:

Spot

Rs.44.4725/4800

April

Rs.44.2550/2625

Ignoring interest and find out the amount that would be paid/received by the company on early delivery?

Question No: 32 

Early Delivery-Exporter

A company entered into an agreement with its banker on 1.5th March, for a forward sale contract for DEM 4,000 delivery 1st July, at the rate of Rs.28.14 per Mark. On 15th April, the company requested the bank to sell the ‘bill for DEM 4,000 tinder this contract. Calculate the amount payable/receivable to the company assuming the following rates on 15th April:

Spot

DEM 1 = Rs.28.1025 / 1075

Deliver July

28.6475 / 6550

Ignore interest and the penal provisions under FEDAI rules.

Question No: 33 

Early Extension – Importer

An Indian company for purchasing 1 lac enters into a forward agreement with a Bank on 17th January  US Dollars. As on that date the forex situation was as follows:

Spot USD / INR

46.5400 / 5450

31st Jan 

775 / 825

28th Feb

2350 / 2425

30th Mar 

4000 / 4100

On 15th February, the company comes to know that it has to settle its payable on 30th March and not on 28th February. The current rates on 15th February transaction date are: 

Spot INR $

46.5025 / 5075

28th Feb 

650 / 700

30th Mar

2225 / 2275

27th Apr

3900 / 4000

What are the charges payables by the company?

Question No: 34

 Early Extension – Exporter

On 15th March, K Ltd entered into a forward sale contract for US dollars 5,000 with its banker at the rate of Rs.45.05 delivery due on 15th June. On 5th May, the company requests the bank to postpone the date to 15th July. Calculate the extension charges payable to the banker assuming the following rates in the market on 5th May.

Spot 

USD 1 = Rs.45.00 / 02

For / June mid

45.04 / 06

For / July mid

45.04 / 10

For / Aug mid

45.1 / 14

Question No : 35

Due date extension – Importer

An importer bought USD 1,00,000 3 months forward on December 29 at a contract rate of Rs.44.50, delivery March 29. On March 29, the importer requests the bank to extend the contract to April 29.

On March 29 the market rates are:

INR/USD Spot: 44.80/45.05 1-month swap: 10/12.

Calculate the charges payable / receivable to the banker.

Question No: 36

Due date extension – Exporter

Gayle Company Ltd had booked a forward sale contract for USD 2,00,000 at Rs.45.22 a bill for collection. However, on the maturity date the company requested to extend con​tract by one month:

Assuming the on-going market rates for US dollars are as under:
Spot 

USD 1 = Rs.45.1925 / 2575

One month forward

600/ 700

Two month forward

900 / 1000

Three month forward 

1200 / 1300

What will be the extension charges payable/receivable by the company

Question No: 37 

Early cancellation – Importer

On September15 the Rs./$ rates were 41.15/41.40 spot and 82/95 3 month swap points. A firm booked a 3 month forward purchase contract for $150,000. on November 15 it wished to cancel the contract. At that time, the spot rate was 41.90/42.10 and one month swap rate was 20/30. How much is collectable / payable by customer.

Question No: 38 

Early Cancellation – Exporter

A customer with whom the bank had entered into a 3 months forward purchase con​tract for Sw.Fcs. 10,000 at the rate of Rs.27.25 comes to the bank after two months and requests cancellation of the contract. On this date, the rates and prevailing are:

Spot

Sw.Fcs 1 = Rs.27.30 – 27.35

1 month forward

27.45 – 27.52

What is the loss/gain to the customer on cancellation?

Question No: 39

Due date Cancellation – Importer

On 15th January a company booked a forward purchase contract for French Francs 250000 from a banker, delivery 15th February at Rs.8.95. On the due date the customer requests cancellation of the contract.

Assuming French Francs were quoted in the London foreign exchange market as under:

Spot 

USD 1 = FFR 5.0200 / 0300

One month

305 / 325

Two month

710 / 760

And the US dollars were quoted in the local exchange market as under on the date of can​cellation :

Spot 

USD = 1 Rs.44.7900 / 7975

Spot / March

30 / 35

Spot April

60 / 65

What will be the charges payable by the company, if any or otherwise? 

Question No: 40

Due date Cancellation – Exporter

FX Ltd had booked a forward sale contract for Deutsche Mark 50,000 delivery 20th November at Rs.28.95. The company on the due date requested cancellation of forward exchange contract.

Assuming Deutsche Marks were quoted in the Frankfurt market as under:

Spot 

USD = 1 DEM 1.5150 / 5170

One month forward

125 / 115

Two month forward

280 / 270

And the US dollars were quoted in the local market as under:

Spot 

USD = 1 Rs.44.6125 / 6200

Spot / December

34 / 36

What will be the cancellation charges, if any, payable or receivable by FX Ltd?

Dealers desk

Question No: 41

Cash position v Exchange position

You as a dealer in foreign exchange have the following position in Swiss francs on 31st October 2004:
Particulars

Swiss Francis in thousands

Balance in Nostro account credit

100

Opening position overbought

50

Purchased a bill on Zurich

80

Sold forward TT

60

Forward purchases cancelled

30

Remitted by TT

75

Draft on Zurich cancelled

30

Expected closing balance in Nostro Credit

30

Expected closing Overbought position

10

What steps would you take, if you were required to maintain the balance stated in the above table? 

Question No: 42 

Cash position v Exchange position

You as a dealer have the following position in pound-sterling:

Opening balance in Barclays Bank International London GBP

20,000 OD

Opening currency position overbought



5,000

Purchased a telegraphic transfer




50,000

Issued a draft on London





20,000

TT remittance outward





25,000

Purchased bills on London





75,000

Forward sales







75,000

Export bills realized






45,000

What steps would you take if you are required to maintain a credit balance of GBP 10,000 in nostro account and square your exchange position?

Question No : 43

Dealers Profit

You sold HK$ 10 Million value spot to your customer at Rs.5.70 and covered in London market on the same day, when the exchange rates were

$ = HK$ 7.5880 – 7.5920

Local interbank market rates for US$ were Spot $ = Rs.42.70 – 42.85

Calculate cover rate and ascertain the profit or loss in the transaction. Ignore brokerage.

Taxation and International finance

Question : 44


Tax Havens

R Ltd has manufacturing subsidiaries in three overseas countries

Country 

Corporate tax

Proposed Net dividend

Subsidiary 1

Mars 

40%

1000000

Subsidiary 2
Jupiter 

35%

1600000

Subsidiary 3
Venus 

20%

8000000

The Indian corporate tax is 30%. There are no taxes in the tax haven country. 

Bilateral tax agreement exist between India and the countries where each of the subsidiaries is located, which allow a tax credit against Indian corporate tax liability up to a maximum of the Indian tax liability. This tax credit may be assumed to be available even when dividends are channeled via a tax haven. Indian corporate taxation on overseas earnings may be assumed to be based upon the total dividends remitted to India [grossed up by one minus tax rate from each overseas country].

Required : Evaluate whether or not R Ltd would benefit from using a tax haven holding company through which dividends would be channeled.

 Question : 45
Local purchase or overseas branch transfer

Division W, which is part of the XYZ group, is based in country A and has the capacity to manufacture 100000 units of products B each year. The variable cost of producing a unit of B is $15. and the division can sell 85000 units externally per annum at $25 per unit.

Division D is part of the same group and is based in country L. D purchases 40000 units of product B each year from F [an entity outside the group], which is also in country L. D pays $ equivalent of $ 20 per unit.

If division D were to purchase product B from division W, division W would set a transfer price of $22. Given that there are no seling costs involved in the transferring units to division D, this woukd give W the same contribution on internal and external sales.

Division W gives priority to D and so te orders from some external customers would not be met.

Required : Determine from whom D has to purchase B in each of the following circumstances:

1. Tax rate in country A : 30% ; country L : 40%

2. Tax rate in country A : 60% ; country L : 15%

Miscellaneous

Question No: 46

Cost of strike

(a) On December 27, a customer requested a bank to remit DC 250000 to Holland in payment of import of diamonds under an irrevocable LC. However due to bank strikes, the bank could effect the remittance only on January 3. The market rates were as follows:

December 27

January 3

Bombay

$ / 100 Rs. : 3.10 – 3.15

3.07 – 3.12

London

$ / Pound : 1.7250 / 60

1.7175 / 85

DG / Pound

3.9575 / 90

3.9380 / 90

The bank wishes to retain an exchange margin of 0.125%. How much does the customer stand to gain or lose due to the delay?

(b) On January 28, a customer requested a bank to realise Singapore $2.5 Million in receipt under an irrevocable LC for their exports through Singapore corridor. However due to bank strikes, the bank could complete the formalities only on February 4, The market rates were as follows:

December 27

January 3

Bombay INR $

45.89 / 90

45.91 / 97

London $ / Pound

1.7840 / 50

1.7765 / 75

Singapore $ / Pound

3.1575 / 90

3.1380 / 90

The bank wishes to consider an exchange margin of 0.125%. How much does the customer stand to gain or lose due to the delay? Computational rates can be extended up to 4 decimal locations.

Question No: 47 

Bond yield and foreign exchange

In September 1995 interest rates were 5.8 percent in the United States and 10.6 percent in Italy. The spot exchange rate was L1626/$. Suppose that 1 year later interest rates are 8 percent in both countries, while the value of the lira has fallen to L1800/$.
a) Floria Tosca from Rome invested in an Italian 2-year zero coupon bond in September 1995 and sold it in September 1996. What was her return?
b) Benjamin Pinkerton from New York also invested in the Italian 2-year bond in September1995 and sold it in September 1996.What was his return in dollars?
c) Suppose that Mr.Pinkierton had correctly forecasted the price at which he sold his bond and that he hedged his investment against currency risk?
How could he have done so? What would have been his return in dollars.
Question : 48

Transfer price and exchange rates

A subsidiary in UK sells product P to a US subsidiary. Detais are as follows : 

Transfer price 


$21

Cost incurred in UK subsidiary
£ 9

The US subsidiary incurs additional cost of $3 to convert product P for sale in the US market at a selling price of $29 per unit.

Due to weakening of the dollar against the pound, the exchange rate is now 1£ = $ 1.80.

Required: 

Calculate the effect of the change in exchange rate on the profit per unit of each subsidiary if the agreed transfer price was fixed in terms of :

1. Dollars

2. Pound sterling

Question 49: 
Effective rate of protection  and domestic resource cost

The following details are available in respect of a project:

Value of tradable inputs at domestic prices

700 crores

Value of non-tradable inputs at domestic prices

180 crores

Value of tradable inputs at world prices

560 crores

Sales realisation at domestic prices

1000 crores

Sales realisation at world prices

800 crores 

Calculate:

1. Effective rate of Protection for the project.

2. If the exchange rate of rupee per US$ is 35, what is the domestic resource cost of the project. 

Question No : 50 

Expected Forward

In March A MNC makes the following assessment of $ rates per GBP to prevail as on September 

$ / GBP

Probability

1.60

0.15

1.70

0.20

1.80

0.25

1.90

0.20

2.00

0.20

1. What is the expected spot rate for September?

2. If in the March the 6 month forward rate is $ 1.80, should the firm sell forward its GBP receivable due in September ?
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