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Treasury Management

A background notebook for the course.

Caveat: This is a work in progress. Please notify me of any mistakes spotted.
Chapter 1

The Role of the Treasurer

The role of the treasurer will vary slightly depending on the size of the company concerned, the geographical scope of that company’s operations, the company’s culture the organisation’s attitude to risk, the company’s history, life cycle/stage of development (cash absorber or cash cow) and the industry, or industries, in which the company operates. However the following functions would commonly be included:

Funding. 

The treasurer is responsible for ensuring that adequate funds are available to ensure that the company is able to continue trading. The treasurer will be involved in the broad decision as to how much debt and how much equity the company should have in its capital make up (as an aside, professional treasurers are aware of the academic arguments about debt/equity and indeed other areas of financial theory such as CAPM. They also know about the practical issues).  More importantly the treasurer will be responsible for ensuring that the company has the correct mix of long, medium and short term financing available, at the right price and with the correct degree of certainty, to continue trading. The treasurer will ensure that there is no undue reliance on one source of finance and that the maturity profile (the periods in which debt is to be repaid) allows for measured debt repayment or refinancing. 
Investments. 

There are broadly two areas of investment that the treasurer could be involved with. The first is the long-term. This involves investment decisions pertaining to capital budgeting and strategic investments in new plant and equipment, product development and the major maintenance and renewal investments in the company’s business. Involvement here is likely to be one of guidance as to the correct cost of capital to use and help in deriving best estimates of cash flows. In addition, someone from the Treasury team may play a useful role in ensuring that the cash flow estimates produced by the experts (marketing, operations, R&D) are not overly optimistic or pessimistic. The second relates to short term investments that would come under the more general heading of liquidity management. This activity relates to putting to best use the short-term surplus cash balances that arise from the company’s activities. The overall aim being to maximise returns on short-term cash commensurate with ensuring sufficient liquidity and the right amount of risk.

Cash Management. 

This is a very broad term that will be dealt with in more detail in the next chapter but which relates to ensuring that the company maximises its own cash flows prior to looking else where for additional funding. It involves knowing the balances that are available, or will be available and putting them to the best use before paying them away or investing them in the business.

Risk Management. 

This is another term that crosses several boundaries. In a survey undertaken by Ernst and Young LLP, in which over 50 Corporate Treasurers were interviewed, the following risk management functions were listed in order of importance:

· Cash and Liquidity Management, 90%

· Funding, 78%

· Interest rate risk, 60%

· Foreign Exchange risk, 55%

· Operational risk management, 18%

· Commodity Price risk, 15%

· Credit risk, 10%

With respect to the Treasury Management course, we will touch on all of these, however there will be a focus on Foreign Exchange (FX) and Interest Rate (IR) risk management. 

Bank Relations. 

Large companies need many banks, both domestic and international. Managing relationships is both important and costly. Important, as the correct portfolio of banks is needed to service the company’s requirements. These include credit, bank accounts and other services (trade finance, foreign exchange etc). Costly, because managing existing relationships and reviewing banks that wish to have a relationship, monitoring activities, monitoring charges and having lunches, is a time consuming and costly business.

Other Areas

Other areas that will need to be considered in the course are the organisation and control aspects of Treasury. Organisation includes subjects such as, ‘whether or not Treasury should be centralised or decentralised’, ‘whether to use In House Banks, netting systems, payment factories’ and so on. Control relates to managing risk within acceptable limits and the monitoring and management of the treasury function itself.

Treasury Objectives

All the above activities have to be set within the overall context of the company’s objectives that are assumed to be, for publicly quoted companies, to maximise shareholders wealth. 

A simple model of company value from a shareholders perspective is the expected future cash flows (EFCF) divided by the correct discount rate. 

  EFCF     = value
Discount

Assume a company will generate a cash flow of GBP 1,000,000 every year, forever (no growth is assumed, to keep life simple). The rate of return that holders of equity expect, for the degree of risk that they are taking by investing in this company, is 10%. Then the value of the company (assuming no growth) is                                

                       1,000,000   = 10,000,000
                            .10   (note this is 10% but ‘decimalised’)

Put another way, an investor who knows that they will receive GBP 1,000,000 a year and who knows that the market rate of return for this type of company is 10%, will be prepared to pay GBP10,000,000 to purchase it as 1,000,000 is 10% of 10,000,000. 

Now what happens to the company value if, without changing its cost of capital (the discount rate in other words), we are able to increase the cash flow, say to GBP 1,500,000?

 1,500,000  = 15,000,000 i.e. we increase the value by GBP5,000,000 

      .10

Similarly, what happens if, by good management, we reduce the risk of the company (by reducing the volatility of returns) but without reducing the cash flows? If we reduce risk we reduce the rate of return required by the shareholders and hence we will reduce the discount rate, say to 8% in this case, then

1,000,000 = 12,500,000 i.e. we increase value by GBP 2,500,000

     .08

Good treasury management has a contribution to make in terms of increasing cash flows and in reducing risk. But note, if in the effort to reduce risk the cash flow is reduced too much, say to 800,000 then the value will have stayed the same. 
800,000   =  10,000,000

  .08
Remember this aspect when the issue of whether treasurers should manage risk is discussed

Note

Throughout the course the subject matter is considered, in the main, from a corporate perspective.

Chapter 2                              Domestic Cash Management- Payment Systems

The easiest place to start is with domestic cash management. The main reason to start here is that cash management is, in the main, a common sense sort of subject with the odd complication thrown up by rules, regulations, legislation, human behaviour and custom and practice. Another reason is that most of the other subjects we need to cover flow from considerations in this area.

Definition

A good basic definition of cash management may be found in the Institute of Chartered Accountants handbook ‘Guidance to Good Practice Cash Management’.

Cash Management is ‘the effective planning, monitoring and management of liquid/near liquid resources and includes:

· day to day cash control, means having the information to monitor bank balances and the ability to manage liquidity to ensure that the company has enough cash or access to credit to meet its obligations
· money at the bank, means having an efficient structure of bank accounts such that the efficient collection, concentration and eventual payment of funds may be attained minimising borrowing costs and maximising investment returns
· receipts and items in the course of being collected

· payments and items in the course of being paid

· short-term investing

· short-term borrowing

Not included in the above definition but nonetheless, as we shall see, an integral part of international cash management, is foreign exchange. We may also need to have a ‘non expert’ awareness of some tax implications as well.

A shorter definition of cash management could be ‘getting it as fast as possible, knowing about it, using it and paying it away as slowly as possible’.

Notwithstanding the definition above, cash management is one of those rather all-embracing terms and to an extent is interchangeable with and embraces, liquidity management and also working capital management. Strictly speaking cash management would just be the management of cash but as will be seen, cash itself is seldom used and we really mean movements from and to bank account balances, when we talk about payments and receipts. Liquidity means having the funds available to meet all known and unknown requirements. Working capital management refers to the management of the short-term part of the balance sheet. From a treasury point of view the important items are receivables (or debtors), payables (or creditors), cash in hand and at bank, short-term investments and short-term debt. The treasurer is not normally responsible for managing stock (inventory) although pointing out the cost of having stocks too high may be a service they could render to the production team!

The Cash Cycle

Figure 2.1 illustrates the importance to the company of generating cash. The company purchases raw materials costing £25. They then get to work on the raw materials and add some value and the labour costs £25 also. The finished product is put into (inventory) stock at a value of £50. The product is then sold for £150-00. Now answer the following two questions.

1) What is the company’s profit?

2) What is the cash balance (assume it was zero at the start)?

                                   Stock (inventory) £50

                                                                                    

Labour  £ 25

                                                                 Sale £150



Raw materials £25


                                          Cash Balance
                           Figure 2.1 The Cash Cycle

The answer to question 1 is easy, the profit is £100 (sales of £150  less £50 (costs))

The answer to question 2 is not quite so easy. All we can really say is that the answer will be within the range minus £50 to plus £150. It will be minus £50 if the company has paid for the raw materials and labour but not been paid for the sale. It will be plus £150 if the company has been paid for the sale but not paid for the raw materials or the labour.

The next question and not a difficult one to answer is ‘which end of the range do we want to be’? The obvious answer is, plus £150. 

The important point to note is that the company could be considered very profitable but nonetheless could go bankrupt if it is unable, through a lack of liquidity, to pay its bills because it is at the -£50 end of the scale. This is why some fast growing, small but profitable companies do go out of business, simply because their cash is all tied up in working capital.

Importance of Cash Management

Before considering the various aspects of cash management it is worth pausing to reflect on the value of good cash management to any organisation. The main benefits are as follows

· improved ratios. If all the items in working capital are well managed, this will send a message to those who are analysing the balance sheet that the company is well managed. This will result in increased confidence in those who wish to do business with that company. Suppliers will be more willing to supply on credit or with better pricing if they know they will be paid, banks similarly will have confidence to lend at finer rates and customers will be confident to purchase from the company if they believe they will still be in business in 12 months time. (This last argument is more powerful of course, when considering items that may need servicing or support in the future and may not be so weighty with companies selling perishable products such as bananas or mangoes). Analysts will be more confident in management’s ability to manage the company well and deliver on their promises and so will be more disposed to make a buy recommendation on the shares. 

· shareholders will be interested in the company’s ability to pay dividends

· shorter receivables times and controlled payments will give rise to profit opportunities, either through increasing returns on cash balances or by reducing borrowing costs
· risk will be easier to manage e.g. as we shall see, knowing when a currency denominated cash flow is going to take place makes it easier to manage

· in times of credit rationing reducing the need to borrow not only saves on interest cost but preserves credit lines 

All these will be recognised in increased shareholder value. 

What is ‘Cash’?

It is perhaps worth raising at this stage is the issue of what we actually mean by cash. Sometimes we really do mean cash i.e. notes and coins. More normally we are referring to balances in bank accounts that are useable funds in, say, current accounts or demand deposit accounts that are instantly, or nearly instantly, available. 

We might as well introduce a technicality here and discuss what we mean by ‘useable’. Useable has two sub divisions

- Good value and

- Availability 

Good value means that the bank will allow those funds that have good value to earn interest or reduce an overdraft but you may not have access to them. Availability means that the funds may actually be withdrawn. For example, suppose you receive a cheque for GBP 5,000. When you pay it into your account, your account statement would show GBP 5,000 as being credited to your account on the day you paid it in but, and it’s a big but, this is not the same as the funds being good value. If for example you had an overdraft of GBP 5,000 on that account you would be charged interest until the bank gave you ‘good value’ on the cheque deposited. In the UK, for a reasonably sized company, this would probably be two business days later i.e. a cheque deposited on Monday would be given value on Wednesday. Thus value dating i.e. the date the bank says you may have use of the funds, is an important issue as banks may forward value i.e. give value a day (or more) after the funds have arrived in your account, as in the case above or back value i.e. you instruct your bank to pay away funds today but they debit your account as of yesterday. 

Imagine the problems that may arise if cash managers are unaware of the value dating practices of the bank or banks they are dealing with. Suppose that they are expecting a receipt of Euro (EUR) 5 million into an euro account in France via a Real Time Gross Settlement System (discussed later) which in the UK would be same day value (both payments and receipts). Since they know they will have the funds, they arrange to pay away to a supplier EUR 5 million, thinking that they have neatly matched the two transactions. Imagine their surprise when they receive a statement from the bank showing that they owe two days interest on an overdraft simply because the bank forward valued the receipt one day, and back valued the payment one day.

Payment Methods (and value dating, finality, float and repudiation)

How money is moved is critical in cash management (CM) as it will affect issues such as value dating, finality, float, repudiation, costs and settlement risk. 

Value dating has already been dealt with but what do the other terms mean?

Finality. 

The definition of finality is ‘the time after which a payment is committed to become irrevocable and cannot be returned without the permission of the beneficiary account holder’. 

Why is this important? Take the example of payment by cheque. 

1Cheque Definition’
A cheque is a written order by an account holder to his banker to pay a specified sum of money to the bearer or named recipient. A cheque is not legal tender but is a legal document, the use of which is governed by the Bills of Exchange Act 1882, and the Cheques Acts of 1957 and 1992. 
  

Cheque clearing

In the UK, the beneficiary (to whom the cheque is payable), of a cheque payment, 
say company A, will on receipt of the cheque, take it to their bank, bank Y, to deposit it. The cheque will then be 1physically cleared back to the account on which it has been drawn at bank X and it will take the following route:

The branch of bank Y at which the cheque is deposited will send it to their head office. The head office will bundle it up with all the other cheques drawn on bank X and send these to the clearing-house. At the clearing-house all those cheques drawn on bank X and deposited at bank Y will be offset against all the cheques deposited at bank X and drawn on bank Y. The net amount owing will then be settled across the accounts of those banks held, in the UK, with the Bank of England.  Meanwhile, Bank X will have received all the cheques drawn on it at their head office and will have broken the bundle down into cheques drawn on the individual branches. The cheque we are interested in is then sent to the branch on which it was drawn and there they are able to check the signature and that there are sufficient funds in the account to cover the cheque. If deposit day was day one, then this should happen on day three. Cheques which are to be dishonoured (bounced or returned unpaid) are normally returned on day three via first class mail, so that the earliest that bank Y will know about it is on day four, or maybe later if there are postal delays. If the cheque is bounced, this means that even if bank Y gave good value on day three they still have the right to reverse the original credit to the account. This in turn means that if value was given on day three and the funds were paid away by company A (to a supplier or put on deposit) then the account may go into overdraft. If the funds had been placed on a term deposit (i.e. for a fixed period) then Company A may be paying overdraft interest at a high rate while receiving deposit interest at a lower rate. 
In the UK the banks now operate a 2-4-6 cycle for cheque clearing. Deposit day is day 0. They will give value on day 2, availability on day 4 and finality on day 6. 
Types of clearing: NSS and RTGS

The type of clearing system described above i.e. where all the payments are netted out and a net payment is made from one bank to another at the end of the day (or period) is referred to as a Net Settlement System (NSS). 

A contrasting type of clearing system is called a ‘Real Time Gross Settlement System’ or RTGS. With an RTGS system, each payment is settled bi-laterally at the time the payment is made across the accounts of the two banks involved, at the Central Bank involved. A good example of this in the UK would be CHAPS or the Clearing House Automated Payments System. In this case company C, the payer, co A’s customer, instead of writing a cheque would instruct their bank to debit their account and pay via CHAPS to Company A’s account with Bank Y. Their bank, bank X, will access the CHAPS system and their account with the Bank of England will be debited and bank Y’s account be credited. Bank Y will now credit company A’s account. As the payment was cleared at the Bank of England it arrives with same day value and finality. So what are the implications of this? 

The different methods of payment have different attributes such as speed, cost and settlement risk. 

Cost. An urgent, high value payment where the payer and or receiver want absolute certainty, will normally be done by RTGS e.g. in the UK settlements for house purchases are usually done via CHAPS. An urgent electronic payment will cost more than a non-urgent, electronic funds transfer (eft) or paper based method, say £20-00 per transfer for CHAPS versus 50 pence for a cheque. For smaller, less urgent payments or for payments where the account details of the recipient are not known then a cheque may be used or non-urgent eft where the account details are known, such as BACS, the Bankers Automated Clearing System.

Finality will be different for all the instruments and the cash manager should know when finality is.

Value dating

      The value the bank gives will depend on both the method of payment and custom and practice. In the UK for instance it is standard for CHAPS to have instant value and finality. Other electronic forms of transfer such as the Bankers Automated Clearing System, for low value, non-urgent payments e.g. salaries, will receive same day value but not necessarily finality. This will depend on whether it is a credit transfer or a direct debit or a standing order. In other countries the banks may forward value transfers i.e. they will receive value through the clearing today but only give value tomorrow to the account holder, or back value payments from the account i.e. debit your account yesterday and give the beneficiary bank value today.

Float

It is time to introduce another important concept in cash management, that of float. The definition of float is: 

       ‘the time lost between a payor making a payment and the beneficiary   

        receiving value’. 

This definition is in fact restrictive, only describing what could be termed ‘bank float’. We really need to expand the definition to include any delay in the process of the company receiving payment and good value for its goods or services. A section later will be devoted to this concept but just for the moment consider the impact of transfer method on float. With CHAPS, the payor’s account is debited and within minutes the beneficiary’s account is credited. There is no float. With a cheque the beneficiary deposits the cheque on day one and then has to wait until day three to receive value (in fact sometimes a lot longer, especially where weekends are involved) and so looses two days float. Who has the funds until then? Until the account on which the cheque is drawn is debited the funds may be used by the payor. There may well be a delay between the payor’s account being debited and the beneficiary receiving value. This portion of float is being enjoyed by the banks, most of it by the beneficiary’s bank in all probability.

Float has a cost and a simple, but very important, equation may be used to see what float is costing.

Float cost (or earning) = principal x rate x days
                                                                  1360/365

Repudiation 

Repudiation refers to the ability of either party to deny a transaction, either that they instructed it to be made, or that they received the instruction. Take for example a payment by CHAPS. It would be bad practice but suppose a bank received an instruction to pay £5,000,000 by CHAPS by telephone and acted on that instruction. The client then decided that they had made the payment in error and so denied ever having asked the bank to make it. What proof does the bank have that they were acting under instruction and did not simply make an error? Conversely, suppose that the payment above was a critical one, perhaps to ensure delivery of raw materials that were urgently needed and the bank did not act. What proof would the company have that the bank had received the instruction? Nowadays, modern electronic banking systems have, as part of their security, automatic answerback systems and so there is a clear audit trail, as long as the proper systems are used of course! 

Where we are

The trouble with cash management is that many of the issues are interrelated, so perhaps a short resume of where we are is needed. 

Cash, for our purposes = useable funds in bank accounts as well as notes and coins. Useable funds = interest earning/ or saving, i.e. funds with Value or ones we are able to use to make payments i.e. Availability. Value/availability though is not the same as ‘certain’ and so we needed to introduce the concept of Finality. Finality means that we may use the funds without the fear of the bank suddenly removing them from the account without our permission. Even if a genuine mistake has been made (in our favour) we will have time to put our house in order before paying the funds back and we may legitimately ask for damages if we have honestly acted thinking the funds were ours and unwinding our affairs involves cost. Note that if an unexpected payment arrives, every effort should be made to find its rightful owner (but you may earn some interest in the meantime!).

Payment methods continued

Many students are bewildered by the amount of time we still dedicate to discussing cheques. It must be remembered that, even in the modern electronic world, cheques are still being used to a large extent in a number of countries with important economies. The UK is one, the USA another and there is still a high volume of cheques used in France and India. They are not used in Holland and little used in Germany, Scandinavia and so on.

The use of cheques is falling but see appendix one for some facts and figures from APACS on cheque usage in 2007
There are many different payment methods. Already mentioned have been

Cash, Cheque, CHAPS, BACS but there are also Credit Cards, Debit Cards, Direct Debits, Standing Orders (both the latter probably settled via BACS), Bank Transfers or Giros, Bankers Drafts, Promissory notes and Bills of exchange. This is just in the UK and is not an exhaustive list. When thinking about moving money the critical issue, as with all cash management, is to consider the costs and the benefits of each and use whatever is most relevant to the payment problem at hand. 

For example, what are the good and bad things about paying with or being paid by, cash?

Cash is instant therefore you have finality and in terms of purchases you may go and spend it and so it has good value (this is not necessarily true in terms of depositing and earning interest straight away). But, cash is heavy, it has security issues and it is dirty! In addition, banks will charge you for handling it if it is in large amounts. Cash therefore still has its place in small, day-to-day transactions but is not so useful in very large international ones, at least not the ones we wish to be involved in!

Most countries have their own versions of RTGS and NSS clearing systems. In the USA the RTGS system is called Fedwire and the NSS is called ACH (Automated Clearing House). For the Euro the RTGS system is called TARGET, which stands for Trans- European Automated Real-Time Gross Settlement Express Transfer. In Hong Kong the RTGS is called CHATS and the NSS, EGC.

The term ACH, while being used as the name for the US electronic NSS is also used as a generic reference to such systems so reference might be made to the UK ACH system, BACS.
There are also hybrid systems such as in New York the CHIPS or Clearing House Interbank Payment System used for clearing 90% of the worlds inter-bank US dollar payments. This operates on a real time multilateral netting system. (netting will be covered in Ch 10 ).

As many students will have heard of SWIFT it is perhaps worth mentioning here that this is the ‘Society for Worldwide Inter-bank Financial Telecommunications’. It is used for the exchange of financial data amongst its members. It is not a settlement system but will carry the messages that initiate the payments and other financial data as well, such as account information.

Herstatt Risk

Risk was mentioned in relation to payments and it is important to understand that moving money has its risks. Some risks are obvious such as adding a zero to a sum of money such that a payment of £1,000,000 becomes one of £10,000,000. Other risks include misdirecting the payment so that it goes into the wrong account. Some of these issues will be picked up again when considering security and control of treasury operations but one risk is worth highlighting here as it arises from the payment/settlement process. Suppose you have sold pounds sterling (GBP) GBP 10,000,000 and bought US dollars (USD) USD 19,000,000.

The day comes when you need to settle i.e. you need to deliver GBP to your counter-party (the buyer of your GBP). You would probably make this payment, assuming it is a large one, by electronic funds transfer (eft) to your counter-party’s account in London at, let us say, 11-00 am UK time. Your counter-party will not deliver USD to your account in New York until, let us say, 11-00 am New York time, i.e. some five hours later. For this five hours you have the full risk of losing the full GBP10,000,000 which you have paid away if the other party fails to pay the USD in New York. This is precisely what happened with a German bank called Herstatt Bank. Banks in London paid away GBP and before paying out USD in New York, Herstatt Bank closed its doors.

This risk is a counter-party or credit risk but is also, as are some of the risks enumerated above, systemic risk or risk in the system. It is also referred to as settlement risk. To manage this risk a new clearing system for foreign exchange has been developed, Continuous Link Settlement or CLS. CLS Bank essentially acts as a trusted intermediary between the two parties to a foreign exchange contract and it will not release one side of the deal until it has received the covering payment for the other side, referred to as payment versus payment.  So far seventeen currencies are eligible for CLS settlement1 and USD 5 trillion is settled daily. This has been a very interesting development as it relies on the international cooperation of the central banks in the currencies involved and the extension of banking hours to ensure that all markets are open at the same time across the time zones, so for example the Central Bank of Japan, the Bank of Japan will stay open later and the New York Fed open earlier. 

Other interesting developments recently have been the Single European Payments Area where it is now possible to make credit transfers across border using one integrated payments system. Direct debits are being tested and should be available November 20092.
Summary

This chapter has sought to introduce the reader to the idea that payment methods are an important part of cash management. There are different ways of making payments all with their own specific features. Which one is used will depend on the cost, urgency, size of payment, knowledge of beneficiary details and existing company systems. Each method also needs to be thought of in terms of its effect on float, value dating, finality and repudiation.

Appendix 1 to chapter 2
Key Cheque Facts and Figures from the APACS website 

· There were just over 4.4 million cheques issued each day in 2007, compared to 11 million in the peak year for cheque volumes, 1990. By 2017 there will be only 2 million per day. 

· In 2007 each adult made 1.4 cheque payments per month, compared with 2.9 per month in 1997. 

· Each adult receives, on average, fewer than five cheques per year. 

· Only 5 million adults still use guaranteed cheques on a regular basis, compared to 14 million in 1997. 

· Only one in eleven regular bills is paid by cheque, compared with one in five as recently as in 2000. This is expected to drop to one in thirty-five by 2017. 

· By 2017 personal cheques will account for only 2.1% of all non-cash payments made by individuals. 

· The average value of a personal cheque payment is £226. 

· The average value of a cheque (personal and business combined) is £982. 

· Only 2.8% of retail spending by value is still paid by cheque, compared with over 65% by debit or credit card. 

· Business cheque use peaked in 1997 and has since then declined as businesses increasingly move to using automated payments for their trade suppliers. Over the last ten years business cheque volumes have decreased by
43%, and are expected to drop by 53% over the next ten years. 

 Note. Cheques in the UK are due to be phased out by 2018
Go to top of page
Appendix 2 to Chapter 2

Accruing interest and the ‘days in a year effect’.

A basic and luckily simple equation (and one every student should know) used in banking is the one used to accrue interest on accounts, borrowing or depositing. Banks accrue interest daily, that is, they work out the interest due on an account at the end of the day and add it to an interest accrued account. At the end of the period, when the interest is due it is either paid off by the borrower (or the bank to the depositor). If the borrower does not pay off the interest then the bank would add the accrued interest to the principle amount of the loan and would start to charge interest on the principle amount and the interest due. Note that accruing interest is not the same as compounding interest. Interest is accrued until due and then, if not paid, compounded.

Example.

Company A borrows GBP 5,000,000 for 90 days at 5.75 %

Interest accrued will be 

Principle x Interest x Days

                                    365

5,000,000 x .0575 x 90   = 70,890.41  

                                365

Note that the interest rate has been decimalised.

Suppose though that the loan had been for USD 5,000,000 but at the same rate and period then the calculation would be as follows

5,000,000 x .0575 x 90  =  71,875.00

                                360

Note the difference that accruing on a 360 day basis has made. The effective rate of interest on a 365 day basis is

                71,875   x 365  x 100 = 5.8298  
             5,000,000      90

It is easy to convert one accruals basis to another. To convert 360 to the equivalent 365 simply divide the rate by 360 and multiply by 365. So

        5.75 x 365 = 5.8298

        360

To convert from 365 to the 360 day equivalent do the opposite i.e. divide the rate by 365 and multiply by 360

     5.8298 x 360 = 5.75

        365

Now, back to the GBP loan to reinforce the difference between accruing interest and compounding interest.

If Co A did not pay the amount of interest due after the first 90 day period and ‘rolled the loan over’ at the same rate for a further 90 days then the interest calculation would be

5,070,890.4 x .0575 x 90  =  71,895.50 where 5,070,890.4 is the new principal 

                                   365

 amount with the interest added in.

The total interest amount due at the end of the 90 day period splits into 

5,000,000 x .0575 x 90  = 70,890.41

                                365

and

70,890.4 x .0575 x  90 =     1,005.09

                               365      ________ 

                                            71,895.50

Chapter 3. Domestic Cash Management – Receivables and Payables Management.

Receivables (Debtors)

Imagine, if you can, that you are a highly paid cash management consultant and you wish to obtain some business from a company. Prior to visiting their offices you would, of course, undertake some basic research into their affairs to see if there were any areas that looked as if they could be made more efficient. You obtain some information as shown below in PRI Case A. See if you can spot the areas that look as if they might be badly managed from a cash management point of view. Consider also what good reasons there could be for the apparent inefficiency.

                                                  PRI Case A

Part i

Press It Right (PRI) is a UK manufacturer of ‘self pressing’ coat hangers.  It has three manufacturing plants based in the Midlands, the South East and Wales and sells, via a number of distribution channels, solely in the UK.  Customers include large clothing retailers, small independent clothing retailers, department stores and some sales via independent distributors.  Terms of trade for all customers are payment due thirty days from invoice date.  Customers are spread throughout the UK, including Northern Ireland and pay by a mixture of cheque and EFT.

Reproduced below is the short-term portion of PRI’s balance sheet for the year ending December 2004, together with some selected data from the Profit and Loss account.

P & L                                                   £’s                                                    B/S  
                                                                                     Current Assets

T/O
82,659,286                            Inventory                              13,776,000
Cost of Sales
66,780,908                            Receivables                           15,173,074

Gross Profit       15,878,378                            Short term investment             7,806,138

Net Op Exes
  4,465,700                            Cash at hand and in Bank      15,692,335
Operating Profit
11,412,678                             Total current assets               52,447,547                              

Net Int Payable
  2,070,555                                           Current Liabilities        

  9,342,123                             Borrowings                           23,709,618

Tax
  2,817,535                             Payables                                  6,037,725
Profit after Tax
  6,524,588                             Total current liabilities          29,747,343

Dividends
  2,219,890
Ret Earnings
  4,394,698

A couple of general points should be made before we start a light analysis. First, a balance sheet is a snap shot of the financial condition of the company at a particular point in time. It may be a representative snap shot, it may be the result of deliberate manipulation to make the balance sheet look good or it might be unrepresentative simply because of a one off or seasonal effect. Secondly we need comparisons with other companies in the same industry to obtain a feel for what the norm is for that industry and thirdly we need to see the figures for other years to know whether this year is typical or whether matters are improving or getting worse. 

With these points given, what questions arose in your mind?

Days Receivables is a good place to start. 

   Receivables   x 365                                 15,173,074 x 365 = 67 days

   Turnover                                                  82,659,000

With credit terms offered of 30 days this looks high. To quantify the cost, use the float calculation. Assuming an interest rate of 5.75 then

Float cost  = 82,659,000 x .0575 x 37*  = 481,800                                     *(67 – 30) 

                                                       365

481,800 would be a nice addition to the pre tax profit and we shall have to consider ways with which we may speed the recovery of this money owed to us. Just for the moment though, consider why this figure might be high, apart from inefficiency on the part of management. The main reason is that it may be determined by the degree of competition in the industry. The credit terms offered to customers are an important part of the marketing package. It may be necessary to turn a blind eye if major customers are late payers. It will depend on where the balance of power lies. Note though that even if the marketing department insist that their major customer should not be upset by pressure from the finance department, the cost of late payment should be recognised in evaluating the value of the relationship to PRI. It may be that the marketing department are just being idle, since extending the credit terms may be an easy way to obtain business and avoid tough negotiations. To ensure that the marketing department really believe extended credit is necessary subtract the cost of float from their budget and see whether this alters their outlook!

Days Payables should also be looked at in conjunction with days receivables as one might expect them to be broadly similar.

Payables      x 365                              6,037,725  x  365 = 33 days

Cost of Sales                                      66,780,908

A figure of 33 days, assuming that PRI are offered 30 days credit, makes PRI look like a good payer. Although one might expect them to have days payable in line with days receivable. Reasons why they may be paying quickly are that the suppliers are powerful and critical to PRI or they may be offering such good discounts that it pays PRI to take them.

(see page 27 for methodology on evaluating discounts)

Inventory
Although not really part of the cash managers job some will also look at stock control in terms of days of inventory or the number of inventory turns in a year with generally the more the inventory is turned over the better. We also need the days inventory to work out the Operating Cycle and hence, the Cash conversion Cycle.
Inventory______  x 365 = days of inventory  and 365/days of inventory = inventory turn               

Cost of Sales

13,776,000  x 365  = 75 days or 4.8 times a year.

66,780,908

While the inventory turn looks a little low and some better usage of inventory may be in order, without knowing the nature of the inventory and the industry norms it is difficult to comment further. Do note here that we have not differentiated between the types of inventory i.e. raw material, work in progress and finished goods. 

Operating Cycle and Cash Conversion Cycle

We can now work out the operating cycle and cash conversion cycle.

Operating cycle i.e. how long it takes to convert inputs into cash is:

Days Inventory + Days Receivables = operating cycle
So 75 + 67 = 142 days
But remember that we do not pay for all our goods straight away so to find the cash conversion cycle i.e. how long we have to wait between paying money out and receiving payment in. To do this we subtract days payables from the operating cycle, so:

Cash conversion cycle  = days inventory + days receivables – days payables 

75 + 67 – 33 = 142-33 = 109

What does this mean? All things being equal we have to fund 109 days of trading. This is on average, so do not forget seasonal differences, large one off payments or unexpected delays of major receipts. In other words we would need to have in place facilities to cover us for well over 109 days of payments. 
Our next concern would be the high levels of cash and short-term investments, amounting to 23,498,473 while having 23,709,618 worth of short-term debt at the same time. Why is this potentially bad management? Because normally you pay more for debt than you earn on deposit. 

If you ring up a bank and ask for a quote for money for, say, three months, without telling them whether you wish to borrow the money or deposit the money, they will give you a two-way quote. There is one rate at which they will lend to you and there is another rate at which they will, gracefully, take money from you. Given the following quote, see if you are able to guess which is which. 
One month interbank rates:                5 3/8 – 5 ½. 

Yes, you guessed correctly, the biggest number is the one the bank will lend at, so in this case it is 5 ½ (1/2 = 4/8 so bigger than 3/8 !). However in reality you will pay a little more than this as the rate of 5 ½ is what is known as Libor or the London Interbank Offered Rate, the other side being Libid, the London Interbank Bid Rate. Basically Libor is the rate at which banks will lend to other banks and so your bank will on-lend it to you at that rate plus a spread. The size of the spread will depend, in the main, on your credit rating but other factors such as the instrument in question, the market and your overall relationship may influence it as well (so for instance, during the credit crunch in 2008/9 when credit became scarce, spreads over LIBOR widened considerably). Let us assume you are of moderate credit risk and the bank will lend at Libor plus ½ %, your total borrowing cost will be 5 ½ + ½ = 6.

Back to PRI. The figures look like sloppy management but before offending them by suggesting this, consider what good reasons there might be for the figures to be as they are.

· Short term borrowing includes current portion of long term debt due for repayment and this may distort actual short borrowing figures, so dig deeper

· There may be a large payment due on January 2nd  (B/S at 31st Dec) perhaps tax or long term debt repayment

· The company may be building a ‘war chest’ in preparation for going on the acquisition trail

· It is possible that the company is earning more on its deposits/ investments than it is paying for the funding. This will depend on the shape of the yield curve and the precise timing of the actions that lead to the picture as we see it now.

How would this last point work in theory? First what is a yield curve? Simply it is a graph that shows the relationship between interest rates and time. Normally the yield curve is upward sloping i.e. the longer you wish to borrow the money for (or deposit) the more it will cost (or you would expect to receive). It would be upward sloping as the risk of default would grow with time and therefore a higher risk premium would be built in. This is shown in figure 3.1 below. Yield curves hold a lot of information about what the market thinks about interest rate movements. A steeply upward sloping yield curve indicates that the market believes interest rates will be rising in the future, therefore the market requires an even higher rate now to compensate itself for locking the funds up now with the risk of missing out on higher rates later.
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The curve above is saying that if you wish to borrow money for six months it will cost roughly 5% per annum and if you want to borrow money for 3 months it will be around 4 ¼ % per annum. If the yield curve was this steep it would be possible to borrow for one month at 3 7/8 %  plus ½  %= 4 3/8 % and deposit at 5 % for six months. Now this looks like a free lunch and as we know, there is no such thing. Remember, the smart money is on interest rates going up. If the market is right you could be forced to re-borrow after one month at over 5%. You would, in other words, be taking interest rate risk. 

There are occasions though, when you may have inverse yield curves i.e. the curve is downward sloping from left to right as shown in figure 3.2 b.                                        

An inverse yield curve indicates that the market is expecting rates to fall in the future.  

It would be possible under these conditions to place money on deposit very short term at a higher rate than it is costing to borrow longer term. Remember though that your deposit is on a very short-term basis and that as time goes by the yield may well fall considerably below the funding cost as you have to keep re depositing. It is true in finance, as in life, that it is important to get the timing right as well as the direction.          

 Figure 3.2 Inverse Yield Curve
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Sometimes the curve is flat e.g. in Jan 05 the curve was pretty flat at 4.72 for one month and 4.75 for one year, currently it is upward sloping with, on 17th Sept 09, the one month Libor at 0 .61, 3 month at 0.7, 6 month at 0.93 and  one year at 1.8. UK Government bond yields are: maturing in 2010,  0.35, maturing in2014, 2.72, maturing in2019, 3.73 and maturing in 2038, 4.18.
Before moving on to consider what we can do about speeding up receivables we need to dig a little deeper as the figures may actually be worse than they appear from the balance sheet. Don’t forget that the receivables figure is an average made up of good and bad payers. Also remember that most companies put a tick in the ‘invoice paid’ box when a cheque is received, not when it is cleared so we might have to add another 3 days or so to the float figure. With these points in mind consider PRI Case A part ii below.

PRI Case A Part ii
On seeing the receivables figure in the balance sheet you ask the accountant of PRI if you may see the Accounts Receivable Ageing Schedule, which is duly produced and is as set out below.                                                             

                                                                            £s
Customer
Balance
   1-30
    31-60            61-90         91+Days

Ace Suits
1,322,616
   786,524
   536,092
Acme Cleaners
2,786,551
1,671,931
1,114,620
Bespoke Taylors
   980,244
   200,000
   780,244
Club Smart
   426,000
   176,000
   250,000
Direct Distributors
   293,000
   100,000
   193,000
Fredies Emporium
   500,000

                                            500,000   Great Clothes UK
   349,846
   149,735
   200,111
Jennifer Fashions
   906,745

   406,745
                500,000
   
Prime Suits
3,000,000
3,000,000

Suit You Sir
2,000,000

                      500,000      1,500,000
Under Stated
2,323,072
1,576,039
   756,033
Volume Stores
   276,000
   276,000
                               15,173,074
7,936,229
4,236,845      500,000      2,500,000

Questions
1) Do any further thoughts come to you?
2) What can you do to speed receivables up?
You also discover that Prime Suits, your best customer, never has invoices outstanding for more than ten days and that this is due to a special discount for early payment, negotiated by your sales department, of 1 ½ %.
Question 
3) Has your sales department done a good job if the current overdraft rate is 5.5% for PRI

The sales ageing schedule shows what value of sales is outstanding and for how long. For example Ace Suits has £536,092 worth of purchases that have been outstanding for between 31 to 60 days.

1) Further thoughts
From the schedule it looks as if £2,500,000 of sales to Fredies Emporium, Jennifer Fashions and Suit You Sir, could be bad debts and need some fairly urgent action. 

The biggest customer as far as we can see, Prime Suits, has nothing outstanding beyond 30 days whereas one might expect the largest customer to be taking the most credit. Why then are they paying early? Perhaps you are offering too good a discount. Acme Cleaners also look like reasonable payers but more detail is needed to see where they lie in the 31 to 60 day bracket.

2) Speeding up receivables

 There are many ways to speed up receivables but the methods used and their effectiveness will depend on the relationship between the organisations involved (who holds the power basically), the costs involved and the industry practices. Some of the methods may not be commercially feasible given the balance of power.

Methods are:

a) Try to get the customer to pay in the most efficient way i.e. by eft. Even if this means you offering to absorb the greater transfer fee, the saving on float and on the internal costs of handling cheques will probably bring you out ahead. A quick cost benefit analysis will help decide. Say cost of urgent eft is £20 and the float loss on a cheque is three days in the post and two days clearing then if the payment is for £500,000 and the interest cost is 5%

500,000 x .05 x 5/365 = £342.47. Add to this figure any internal costs for handling the cheque, bank charges for crediting the cheque to the account and clearing and it is obvious that there is a benefit. If the amounts are smaller, then a BACS payment will do and is much cheaper, say 20 pence. If you can, obtain the customer’s agreement to pay by direct debit. Again it is probably worth offering a discount to them to persuade them to agree.

b) Make your payment instructions very clear i.e. specify the method of payment, the bank name, account number, IBAN,
 sort code bank address etc. Mostly, instructions will be followed.

c) If the customer refuses to change (maybe their systems cannot cope) then try obtaining a post dated cheque. This is a cheque with a date in the future on it i.e. a cheque is issued today, 18th of Sept 2009 but dated 18th Oct 2009. Very often customers are bad payers not bad credits i.e. they lose the invoice, forget to pay it, deliberately hold onto the money and so on but have plenty of money. We do not recognise such behaviour in ourselves but it does happen in the commercial world! When Oct 18th arrives, the due date, the cheque is deposited. A small problem with this method is that it may be illegal in some countries. Note though that it is used in the UK illegal or not.

d) Apply penalties for late payment. This may not work but it is more easily enforceable in some countries than in others.

e) Legal redress. Taking your customer to court may not be the best move to develop relationships but it is there as an ultimate ploy.

f) Stop supplies. This works best of course if you are a critical supplier.

g) Know your customers’ payment habits. When do they have a cheque run? If you know, then you can ensure that the invoice goes in, in time for it. Maybe the customer likes to make one payment a month against a statement (a summary of all invoices, credit notes etc outstanding) rather than individual invoices. In this case sending the statement is as critical as sending the invoices. 

h) Increase the price of goods to take account of the extra cost.

i) Change the Terms of Trade. The terms of trade are the terms on which we trade with our trading partners, so offering 30 days credit is part of the terms of trade.

Terms of Trade

We need a slight detour here to wrap up the issues around terms of trade. There are many conditions that may be involved in the contract between two trading partners and it is not the function of this course to discuss them all. However, extending a bit beyond purely domestic considerations, we may think of the basic credit terms extended as stretching from Payment in Advance to Open Account. Open account simply means that the goods are delivered and an invoice is issued with a request to pay in, say, thirty days with no other conditions attached. Contrast this with ‘documents against acceptance’ where the customer will not receive the goods until they have signed a document which gives the seller a lot more comfort that they will be paid
. Terms of trade may range as follows

•Open account
•Clean collection

•Documentary collection

v Against payment

v Against acceptance

•Revocable documentary letter of credit

•Irrevocable documentary letter of credit

v Unconfirmed

v Confirmed

•Advance payment

Notice that as we move from open account to advance payment we have shifted the risk involved from the seller (exporter), to the buyer (importer).

Some of the terms above may need explanation. The explanations will be brief, as while this is not a book about International Trade Finance, we do need to understand the significance of the various methods in terms of risk and their impact on cash management.

Open account has been covered already. 

Clean collection. A bill of exchange will have a date on it as to when the payment is due, ranging from sight i.e. when it is seen (now!), out to perhaps 180 days (there are rules which vary from country to country as to how long bills may be drawn for). If it is sight then payment on the bill is due at once. If there is a future date on the bill then what may happen is that the bill is accepted (the drawee signs that they acknowledge and accept the debt) and then sent back to the drawer or their bank for safekeeping. As the due date approaches for final payment, the bill is sent off again to the drawee (or their bank) for collection i.e. to make the actual payment when they keep the bill and their account is debited and the account of the drawer credited. If the bill is sent on its own without any other documents then it is referred to as a ‘clean collection’. If however, other trade documents go with it such as a ‘bill of lading’
, then it is referred to as a ‘documentary collection’. A documentary collection against payment means that the goods have to be paid for to obtain the documents. Against acceptance, then the bill of exchange has to be accepted for the purchaser to get hold of the documents and hence the goods.

Letters of Credit. A letter of credit (L/C) is a document issued by a bank to a third party wherein the bank promises to make a payment on behalf of a customer in accordance with some specified conditions. LCs may be confirmed or unconfirmed and also revocable or irrevocable. How does it work? Consider an exporter who needs to sell their goods who has a buyer who needs to buy the goods. So far so good but does the exporter know the importer and trust them to pay? Conversely does the importer know the exporter and trust them to deliver the right goods of the right quality and quantity, at the right time to the right place? Answer, if it’s a new relationship then, no probably not. The question then is how to get round the impasse?

The answer is to introduce other parties to the transaction who may be trusted, namely banks. So the importer asks their bank to open an L/C in favour of the exporter (the beneficiary). The L/C will say that if the exporter delivers x amount of the product on such and such a date, with the documentation specified such as an independent quality assurance certificate, with insurance documents etc etc then the bank will pay the exporter on a specified date the money due. This L/C is then delivered to the beneficiary via their bank. 

The beneficiary’s bank may act in two ways. The first is simply acting as an intermediary i.e. it will ‘advise’ the exporter about the L/C being opened in its favour and the conditions attached and ‘negotiate’ or handle the documents concerned on shipment and send them to the importer’s bank having checked them first. Secondly, where the exporter is not entirely happy with the credit risk of the importer’s bank the exporter may ask their bank to add their guarantee of payment or ‘confirm’ the L/C. The net result of all this is that the importer’s bank has the importer’s credit risk but that’s fine as they know them. The exporter’s bank has the credit risk of the importer’s bank but that’s fine as they know them and the exporter has the credit risk of their own bank and that’s fine as they know them. So as long as all the requirements under the L/C are complied with there should be no problems and the exporter will know when they are going to be paid.  
Of course now the risks have been shifted to the banks and in consequence they will want to be compensated so naturally there will be fees. The increased cost of trading in this manner has to be offset against the reduction in risk. Furthermore, as long as the exporter fulfils their side of the bargain (literally to the letter) then they know when they will be paid and this has advantages in cash flow forecasting, funding and cash management.

Clearly, because of the extra costs, L/Cs and the other more expensive and cumbersome ways of conducting trade are not used unless needed. It is unlikely that a seller based in the UK would demand a letter of credit from a customer based in the USA or Europe, with whom they have been trading for many years. They might, for country risk reasons be used, even with a long standing customer, in Africa or Latin America. 

Advance payment of course means what it says, with all the risk on the buyer and cash flow advantages to the seller in that the seller receives payment, whole or in part, before having to release the goods.

This has been quite a large detour and the reader may have forgotten that all the above terms of trade discussion related to point i) in the list of ways to speed receivables. 

Now for point j).

j) Account structures. The sort of bank accounts
 that a company has and where they are located can be very important in cash management as a whole and in paying and receiving funds efficiently in particular. This subject will arise again later, especially when we consider efficient cash collection internationally but here is a quick illustration. 

There used to be a separate cheque clearing system in Scotland with a one-day delay in moving funds from the Scottish clearing to the English clearing. This meant that if a company in England was receiving cheques drawn on accounts in Scotland, that it normally deposited in England, it may well have been cost effective to open an account in Scotland and instruct customers to send their cheques directly to that account. Depending on volumes and values, the saving of the extra days float (mail times may also have been longer) might have been far more than the costs of opening another account.

Having mentioned float again, now would be a good time to extend the discussion from ‘how to obtain receivables more quickly’ to ‘how to obtain money more quickly’ and here we need to think of float in that broader way that was mentioned above.

Float

We may first extend the definition of float given above to include the whole of the ‘order to good value’ process.

Float then, is ‘the cost arising from the inefficient movement of money, paper, materials or goods’. The list below is an expanded version of where in that process time may be lost and whether the delay is the responsibility of the selling company, the customer or the banks. Where the float is taking place will determine how easy and how costly eradicating float will be. Normally it is easier and cheaper, to eradicate float in your own systems, next easiest will be, probably, in the bank systems and most difficult (depending on relationship etc) will be eradicating the games that your customers are playing.
  Areas of Float in the order to good value process.

Order Received

Production float
(1)
Goods Despatched

System float

(1)
Invoices sent

Credit

(1)
Payment due

Customer float
(2)
Payment made

Postal float
(2)
Payment received

System float
(1)
Payment banked

Bank float
(3)
Funds available (good value)

Concentration float
(3)
Funds to correct account

Information float
(3) & (1)
Advice of availability
(1) Selling Company systems
(2) Customer systems
(3) Banks systems
It has been shown before but because it is so important and some students have short memories, here is the float equation again.

Cost of Float = Principal amount x Days   x Cost of Funds

360/5

Most of the above table does not need explanation. Two areas do perhaps need a brief extra mention here and will be dealt with at greater length later. First let us consider concentration float. Most ‘switched on’ investors know that, up to a point, the larger the sum of money invested and for the longer period of time, the better the rate of return offered. Concentration float merely refers to the time that it takes to collect little pots of cleared funds into one larger amount. Part of this process is information float. Clearly systems may be set up to automatically move cleared funds in different accounts into one account but this is not always possible. Therefore, before good value funds may be used to their best advantage, a treasurer needs to know they are there and be able to cost effectively and speedily concentrate them. 

With the above table on float in mind it is clear that we should, in the quest to make receivables more efficient, add ‘ensuring our own systems are efficient’ (i.e. banking cheques without delay, invoicing swiftly, delivering from stock quickly and so on). All these suggestions of areas to look at are subject to the usual caveats of cost and benefit. For example, if a product is in stock and an order comes in, should it be delivered at once on the basis that the sooner it is delivered the sooner it may be invoiced and therefore the sooner payment will come in? ‘Not necessarily’ is the obvious answer, as, if delivering immediately means making a special delivery on an otherwise empty lorry, it may cost a lot more than the saving of a few days float.

k) offer a discount for early payment. See below under payables for a fuller discussion.

l) Educate your customer. Let them know about the advantages to them of paying by more cost effective methods which have advantages to you and to them.

The above may not be exhaustive and local practices may be added. All carry the caveat about cost benefit and the commercial relationship.

Payables (creditors)

There is little need to spend as much time on payables as we did on receivables as basically, all the games that you are trying to stop your customer (and bank) playing against you, you, in a somewhat hypocritical way, are trying to play against them. Simply put, you should pay away as slowly and as efficiently as possible but without upsetting any commercial relationships (except those you wish to upset).

So what are the issues that do need particular consideration?

i) Methods of payment. It is too easy to just say ‘pay by cheque as then you will gain from the float’.  There are a couple of issues here. The first is the need for precision and urgency. There are times when it is imperative that a payment arrives on time with no finality issues. This could be to ensure delivery or release of goods that are critical to keeping production going or a customer happy.  The second is concerned with the float versus controllability issue. It is all very well issuing a cheque and taking the float but this is not without its problems. One problem has already been touched on which is that, after all the internal process costs have been taken into account, the cheque is probably a more expensive instrument than non-urgent eft e.g. BACS in the UK. Another problem is the ‘float versus controllability’ issue. When a cheque is issued you do not know when it will be debited to your account. This may mean that you have to keep precautionary balances on an account to cover the cheque. If these balances are not earning you interest then the float is not benefiting you. Oddly enough banks have designed products (accounts) that are designed to help in the reduction of float e.g. controlled disbursement, lockboxes and intervention accounts and these will be covered later. It may be better though, simply to work out the benefit of a few days float to yourself and your supplier and say that you will pay ‘x’ days later but using BACS which will be more efficient for them (cash flow more certain) and cheaper to process for both of you.

Cheques are very useful when it is a one-off payment, where the account details of the beneficiary are not known and setting up eft payments would not be cost effective.

ii) Discounts. One good reason for paying on time or early is to take advantage of discounts. As will be seen later when considering funding, one source of finance is your suppliers. If they deliver goods to you and allow you thirty days to pay they are funding you. The issue, as always, is which is the cheapest source of finance?                                                       

Suppose you trade with a particular supplier on terms of 1 ½  / 15, net 45. This piece of jargon simply means that you will obtain a discount of 1 ½ % if you pay in 15 days and if you decide not to take the discount, then you should pay in 45 days.  The question is, take the discount or not. The underlying question is ‘what is the best way to fund the 30 days from day 15 to day 45’? Method one is simply not to take the discount and let your supplier fund you for the period. Method two is to borrow money from the banks to pay the supplier on day 15 (it is assumed that the full 15 days will be taken). The bank will charge you 4 ¾ % for 30 days. We need to be careful here to ensure we understand what is being quoted. The quote from the bank, unless stated otherwise, is a per annum rate, i.e. 4 ¾  % per annum with the loan for 30 days. The discount is what is known as ‘flat’ i.e. 1 ½ taken off the amount of the invoice amount. If the invoice was for £1,000,000 then the calculations would be as follows:

a) discount would be worth £1,000,000 x .015 =  £15,000                                 

b) therefore would have to pay on day 15, £985,000                                      

c) this would cost £985,000 x .0475 x (45 –15) = £3,845.55

                                                                                   365

                   d) this means that the discount is a net benefit of £15,000 – £ 3,845.55 =   

                       £11,154.45   

                   There is another way of looking at this and that is to work out what a flat  

                   discount is equal to on a per annum basis. This may be done using the  

                   following equation:

                                                  Discount(d) x 365/360  x 100 = per annum equivalent  

                                                      100 – d          Days

              Substituting numbers from the example above

                                                1.5   x   365  x 100 = 18.53 % p.a.

98.5 30

                   Note. 15,000  x 365    x 100  =  18.53  This is not a coincidence!

                            985,000       30   

                    Earning 18.53 % on the discount is well worth the cost of 4.75% of

                    bank funding. Be aware though that the benefit will depend on the reality 

                    of your actual behaviour. What if, instead of paying on day 45, you  

                    pay, normally, on day 60. Now you will be paying 45 days earlier if you 

                    pay on day 15. Substituting these figures into the equation will give a  

                    lower benefit.

1.5 x  365   x 100  = 12.35 % but it is still better than 4.75%.

                    98.5      45

We are now in a position to answer question 3 above.

Terms are 30 days and Prime Suits pays day 10 for a discount of 1 ½ %. This is an effective p.a. rate of

                                         1.5   x    365     x 100  = 27.79 % p.a.                                  

                                        98.5       30 - 10

With a funding cost of only 5.5 %, the discount given looks rather large. However before we write the Marketing and Sales people off as idiots who dress rather too flamboyantly we should consider what might happen without the discount. If we assume that our most important customer, without the incentive of the discount would pay us in 80 days, then the figures become:
                                     1.5       x           365        x        100 = 7.9%

                                    98.5                  80-10

This is still more than 5.5 but is looking better.

Sometimes the size of the discount will not be in the control of the company as it will be an accepted industry norm. The message though, is that companies should review discounts on a continuous basis, both those given and those received, because as interest rates move in the market the discount becomes more or less valuable and if it is commercially feasible, should be adjusted as market rates move. 

Summary

There is a lot of money tied up in receivables and payables and this gives rise in many companies to considerable hidden losses. Efficient collection of receivables and control of payables is a mixture of common sense, some technical knowledge and a balance of the commercially feasible against the desirable. 

Chapter 4. Account Structures                                                              

Domestic considerations

Whether, where and how many bank accounts to open is a critical decision for companies. Very often the answer to this question is obvious but not always, especially when considering whether or not to open accounts overseas. Accounts cost money. Costs range from the direct fees that banks charge for opening and managing the accounts, through the charges for some of the services associated with running the accounts (e.g. balance reporting, to be covered later) to the internal costs of reconciling and monitoring the accounts, whether or not they are actively being used.

Estimates vary widely for how much it costs to run an account from GBP100 per month to GBP 300 per month. Either way it is an area that needs to be managed carefully.

Take a look at PRI Case B below and answer the questions.

 PRI Case B
Due to historical reasons, the three manufacturing units have all banked with separate banks.  You are looking at the forecasted balances for these three bank accounts and see that for the next month (30 days) the forecasted balances are as follows:
Company A
Credit balance £500,000 with Bank A
Company B
Credit balance £535,000 with Bank B
Company C
Debit balance -£1,000,000 with Bank C
Bank A gives an interest rate of 4% on all credit balances and charges base plus 1% for overdrafts.
Bank B gives an interest rate of 1% on all credit balances and charges base plus 1% for overdrafts
Bank C gives an interest rate of 3% on all credit balances and charges base plus 1% for overdrafts.
Current Base Rate 4%
Questions
1) What will you do short term and what is the advantage of your action?
2) What will you do long term?
3) What further factors will you need to consider before taking action in questions 1 and 2?
4) How will you divide the benefit of your actions between the parties involved?
Pooling
Pooling is a generic term describing the combination of a number of different balances into one useable amount. It may be done in one of two ways, Notional Pooling and Cash Concentration.

Notional Pooling
With reference to the problem, well done, I am sure you had all the answers (see appendix 1). If you answered question 2 correctly, you have just invented pooling. Pooling occurs 
‘when debit balances are offset against credit balances and the net position is used as the basis for calculating interest. There is no physical movement, nor co-mingling of funds’. This may also be referred to as notional pooling. 

Pooling looks like this

                                            Figure 4.1. Pooling with one bank                                                                                                     

                                                            Figures £000’s 


 


All accounts held with one bank

Net position + 35 possibly reflected in a treasury account
Notice that the balance has been shown in a treasury account. There are various ways of handling the surplus (or deficit) in a pooling arrangement. A treasury account could be opened, as above, if the cash manager wishes to actively manage the net balance i.e. place surpluses on deposit or fund deficits, rather than just let the bank deal with them. Alternatively, if it is not possible to open a treasury account (there maybe non-resident account issues) and active management is desired, one of the companies could be designated a pool leader or the bank could be left to deal with the net balance. Much will depend on how the cash manager wishes to operate the pooling system.

Some of the obvious benefits of pooling are the reduction of debit balances, thus reducing interest cost and the maximising of credit balances, thus maximising interest earned. Pooling will also reduce the need for funding and will have beneficial effects on the balance sheet by offsetting surpluses against debt. For pooling to occur you need all your accounts to be with one bank where the bank is able to see your net position with the bank even if the accounts you have are spread around the branch network. 

There are potentially four sorts of pooling services that a bank may offer.

1) Same currency, same country (as in PRI above)

2) Same currency, cross border i.e. euros in France offset against euros in Germany

3) Different currencies, same country.

4) Different currencies, cross border

The first two are fairly commonly offered although pooling the euro is not as easy as you might think. Many banks are able to offer the third but the fourth is offered by very few banks and used by very few companies as there are some real problems, given the foreign exchange issues, that make it difficult to offer in a cost effective way and so we see few companies using this service.

Cash Concentration

Where it is not possible to pool, either because regulations prohibit it or where there are different accounts held with different banks, then in order to obtain the same benefits as pooling, the funds have to be physically moved. This is referred to as cash concentration as outlined in answer 1 in the appendix. Cash concentration occurs where there is a physical movement of funds and therefore commingling, of the different company funds involved.

Cash concentration would look like this








Pooling can be a very efficient way of utilising to best effect little pots of money spread around in different locations. Normally the greater the amount you have to invest and the longer the period, the better the interest rate (can you think when this might not be a good idea?)
. To speed the collection of receipts may mean having a number of accounts spread around the country, or the world and then bringing them together into one place via pooling or concentration. 

Although pooling arrangements are very useful, a few items need to be considered. 

The first is simply that the bank will not, probably, automatically give the very best rate of interest on any surplus funds left with it. Therefore it may be beneficial for the cash manager to actively manage the net balances, perhaps via a treasury account. This means that the cash manager will need to be able to monitor the net company position late in the banking day, decide whether there is a better rate of interest to be obtained by placing the funds specifically elsewhere (making a time deposit or by using money market funds) and being able to action the transfer. Clearly this will depend on very good information and transaction processing ability, probably utilising the banks electronic reporting and transactions systems
.

The other issues are concerned with, amongst others:

i) rules and regulations (is pooling allowed?)

ii) tax implications (withholding tax, resident /non-resident issues).
iii) the right of offset i.e. if one of the companies in the pool goes bankrupt will the bank have the right to offset the credits in the pool against the debit of the bankrupt company?
iv) operational issues such as how to allocate the benefits of pooling (there can be both tax and motivational
 issues here)
Interest Enhancement

A relatively new product/service has been introduced by many banks where it is not possible or cost effective to actually concentrate funds because they are in blocked accounts in countries due to regulations i.e. China or because they are in different currencies, banks will offer interest enhancement.

Without going into too much detail this is how it works. Suppose a bank would normally pay interest on surplus funds of Libid minus 1% and charge Libor + 1 on deficit amounts. Because the Bank is able to use the surplus funds on its balance sheet it is willing to share the spread over Libor/Libid with the company to the extent that the surplus and deficits offset one another. The schemes can work in different ways but as a simple example suppose a company has a balance of -50,000,000 in one account and + 45,000,000 in another account then we have 45/50 = 90% offset. The extent to which the offset will affect the rates will be agreed in advance, say 50 % offset = 25% reduction/enhancement of spread, 75% offset = 50 % reduction/enhancement of spread and 90% offset or above = 75% reduction or enhancement of spread. 

The interest rates are Libor = 5% and Libid = 4.5%

The company would therefore pay interest of 
                                                                          50,000,000 x .06/365 = - 8,219

And receive interest of                                     45,000,000 x .035/365 =  4,315
Without interest enhancement                          Net                                - 3,904

and would pay interest of                                

                                                   50,000,000 x ((.05 +( 1 - ,75))/365      = - 7,192

And receive interest of              45,000,000 x ((.045 –(1-.75)/365         =    5,240                                                                        
                                                                                                               -1,952
A benefit of                                                                                                   1,952
Why have more than one account?

If having an account costs money, why do companies have more than one account? We shall see later when considering In House Banks that there are ways of reducing the number of accounts that a large company has with its banks and ways of reducing transaction costs overall. For some major companies though, such arrangements are not cost effective and so multiple accounts are the only answer and may be due to the following reasons:

a) organisational and accounting reasons. It may be easier to reconcile figures if separate entities keep their own accounts

b) operational. Individual companies may need to keep their own accounts for everyday banking purpose i.e. access to cash, cheque deposits etc. One bank may not have good representation in every region and some companies need facilities at non standard times e.g. Saturdays or late at night.

c) motivational. It may be part of the corporate culture that individual subsidiaries or even manufacturing plants or divisions, are decentralised and responsible for their own performance. Having their own bank accounts will be in line with this.

d) special purpose e.g. collections. An account may be needed for specific reasons e.g. if a very large cheque is received monthly, drawn on a Scottish bank then opening an account in Scotland may be warranted if it allows the cheque to be cleared a day earlier than if deposited in a bank account in England. When considering payments from overseas this type of issue becomes even more important

e) special purpose, payments. An account may be needed to make payments. Suppose that a company has a large amount of payments to make in another country. Even though it has no physical presence there it may still be a good idea to open an account from which the payments are made. Why? Because domestic payments are usually cheaper to make than cross border payments so it may be cost effective to fund the account every now and again with a large amount of money from which many small payments are then made.

f) ‘one off’ items. It may be that a particular bank is needed for a particular reason, perhaps it has expertise in a specific region of the world.

There are many issues surrounding accounts and account structures and they will be considered further as they arise.

A final point to make at this stage is that there are many different types of account and as with number and location, the company also has a decision to make as to the sort of account it needs, as well as where. The following is not an exhaustive list but will give you an idea of the variety.

i) Current account, usually (in the UK) with a cheque book.

ii) Overdraft account, which could be a current account with an overdraft facility attached but may also be separate

iii) Deposit account for earning interest but where a period of notice is needed for withdrawal

iv) Call account for earning interest but where no notice is needed to withdraw funds

v) Currency account, an account designated in a particular currency other than the local currency

vi) Multi-currency account, an account to which deposits may be made and from which payments may be made in a variety of different currencies. The account will be designated in one currency.

Which accounts are available will depend on the country and bank concerned.  

Summary

While under the heading ‘Domestic’ we have considered some international aspects of account structures when considering cross border pooling. The main purpose of the domestic introduction was to make the point that, how we structure our accounts has to be carefully considered even when considering the domestic market. How much more important then, will it be to carefully evaluate how we structure our accounts internationally? 

Account Structures

International

By and large it is the aim of cash management to collect funds and obtain good value on them as quickly as possible and then to move those funds to where they can be best used to good effect. The need to carefully construct or configure accounts increases with the problems and complexities of managing cash around the world. In theory of course, it is as simple as managing cash domestically with the same principles applied. However crossing boundaries introduces complexity. The first and most obvious problem is that it probably (but not necessarily) involves a different currency. Then there is the difference in banking customs and practice i.e. on value dating or cut off times
, differences in Central Bank regulation i.e. reporting requirements and differences as to rules and regulations i.e. are you allowed to open foreign currency accounts in a country.

Consider PRI Case C below.

You may first need some information though. Fedwire is the RTGS system in the USA for urgent same day value payments. ACH stands for the Automated Clearing House and is the lower cost, less urgent NSS system. There is not normally any float involved with the ACH with settlement taking place one or two days after initiation. The USA is still a very fragmented banking market with several thousand banks (the last figure seen was 11,000 although the numbers are reducing). The USA is also very large (!) and the mail service not always very swift. The cost of funds to this company is 5% and the USD is accrued on a 360 day basis. Banks are not allowed to pay interest on current accounts nor are overdrafts allowed.

PRI Case C
It is now four years later.  PRI has grown rapidly, mainly through acquiring some of its smaller UK competitors but also by developing an export market, mainly in the USA.  Turnover has grown to over £250 million with approximately £100 million equivalent coming from the USA.
In the USA, PRI bought two small competing manufacturers, one based in Ohio, and one based in North Carolina.  PRI also exports directly from the UK.  Customers are spread across the USA.  The larger customers pay by Fedwire, with a value of around USD 70,000,000 pa, with an average size of payment of USD1,000,000.  Smaller customers, with a total sales value of USD 72,000,000, pay by a mixture of cheque (75%) and ACH (25%).  Average size of payment is USD 10,000.
Having sorted out the UK problems, you now turn your attention to the USA, which has been ignored from a cash management perspective while the sales and manufacturing areas have been integrated.  On talking to the treasurer in one of the US companies, you learn that customers who pay by cheque seem to be taking at least twelve days longer to pay than those paying by Fedwire.
Questions
1) What can you do to ensure receipt of good value on the cheques earlier?
2) How will you structure the accounts in the USA, given that PRI USA Inc, also has payments to make by a mixture of cheque, ACH and Fedwire and both manufacturing plants need their own local bank facilities?
Answers

The first thing to do is to decide whether we have a problem that is worth worrying about or not. To do this, use the float equation. Remember that there is no float with Fedwire or ACH so we are really worried about cheque receipts (note cheques are checks in the USA).

So USD 72,000,000 x .75 = value received by cheque = 54,000,000

On average, customers paying by cheque take twelve days longer to pay. Note that pay here probably means receipt of cheque by PRI USA, it still needs to clear so let us add two days for clearing the cheques on average (there are four ways to clear a cheque in the USA). The cost to the company then in terms of float is: 

54,000,000 x .05 x 14  = 105,000

                              360

This looks like a reasonable amount of money to try to save so first let us see how we may do that and then work out if it is cost effective. 

Part of the delay in receiving payment by cheque will be because the customer is playing games. The first step would be to try to get them to pay on time or in a different way, preferably ACH and we would utilise the techniques outlined in chapter 3 to do this. We will be left with a number of customers who are not prepared to change. To counter the problems that we are left with we will think about utilising a lockbox arrangement. A lot of the 12 days lost to us will be because the cheque is literally ‘in the post’. To counter this we will open accounts with banks spread across the USA. This is not done in a random fashion but will be as a result of a study that will look at:

· the spread of customers 
· the value of cheques originating in each region 
· the amount of mail time

· the amount of clearing time and the costs involved. 
Lockboxes, basically bank accounts, will be opened at specified locations to minimise these factors. 

The system works as follows. Customers will be instructed to send their cheques to a particular Post Office (PO) box number that is in reality a bank and only a short mail time away. The bank will open all the envelopes, photocopy the documents and send them to the company, PRI in this case, so that PRI may keep all the accounting data accurate and up to date. The cheque enclosed in the letter is, however, put straight into the clearing system and depending on where in relation to the bank the cheque is drawn on the lockbox is, clearing could be same day, one day or two days (but note the effect that check 21, allowing the electronic clearing of checks, may have).  

If there are a number of lockboxes set up then this means that there will be a number of small/ medium sized pots of money scattered around the USA not earning any interest. PRI needs to put in place a system whereby at specified intervals or when balances reach certain levels, these accounts will automatically remit funds to a central account, perhaps held in New York. The lockboxes could be emptied or zero balanced or there could be a specific amount left in the account in which case the account is target balanced. An amount may be left on the account without earning interest to pay for the lockbox service. This would be instead of paying fees directly as tends to be the preferred practice in the UK and Europe. Figure 4.2 below illustrates the structure we are creating. It is left up to the student to imagine the vast distances involved and the herds of Buffalo that roam there.

Figure 4.2 Account structure for efficient collection of funds in the USA

ACH and Fedwire
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Notice that an overnight sweep has been included to the Cayman Islands. This is because no interest will be paid on the concentration account in New York and clearly, having gone to all that trouble to get our funds into one large, useful amount, PRI will want to earn some interest. The local (regional) cash manager for PRI could actively manage this themselves by making specific investments in the various instruments available in New York (CDs, Repos, treasury bills, CP etc to be explained later). A more cost effective way may be though just to have the bank involved operate an automatic overnight sweep to the Caymans. This means the money is automatically returned to the concentration account the next day, with interest!

The question not yet answered though is ‘are the lockboxes cost effective’? 

The banks involved will want to charge 13 cents per item and USD 500 per month for account management fees (includes reporting on the balances, transfer charges etc).

The number of items will be, from the information above:

72,000,000 x .75 = 5,400

      10,000

Therefore the total estimated costs of the lockbox services will be:

13 x 5,400   =                    USD      702

    100

3 x 500x 12 =                    USD 18,000
Total Annual Cost             USD 18,702

Estimated mail and clearing time savings of 7 days

Float saving therefore 54,000,000 x .05 x 7   = 52,500

                                                                  360

Overall benefit is estimated to be: USD 52,500 –USD 18,702 = USD 33,798

Which is worth having.

We now need to consider question 2 which pointed out that PRI also had some payments to make using Fedwire, ACH and cheques.

Figure 4.3. Account structure for PRI USA
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Figure 4.3 shows a suggested structure for PRI USA. Payments made via ACH or Fedwire may simply be made from the central concentration account. The payments made by cheque have a slightly more complex arrangement. This arises because of  the ‘two edged sword’ nature of cheque payments. On the one hand the payer, PRI in this case may gain from the float generated by cheques but on the other hand, since PRI do not know when they are going to clear they need to keep funds in the account to cover the cheques. One way in which a company may enjoy the float but not be caught out is to use what is termed a Controlled Disbursement Account. This works quite simply as follows. 

Everyone refers to ‘The Fed’ or the Federal Reserve System, which is the United States’ Central Bank as if it is one bank. However there is not one Fed but twelve regional Feds. Because of the remoteness of some of the banks in the USA (geography again), some banks will only receive one delivery a day of cheques drawn on accounts held with them from their regional Fed and that might be early in the morning. This means that that bank knows early in the banking day the exact amount that is needed in the account to cover the cheques clearing that day. This information is passed to the company concerned who then have the rest of the banking day to fund the amount precisely.

Controlled Disbursement accounts are a legitimate way to control cheque float. 


The only other item of significance in the diagram is the eventual (we hope) repatriation of funds from the USA to the UK via a foreign exchange deal. This raises the issue of when and how much should be repatriated. The factors that will be brought in for consideration are:

a) need for the funds elsewhere in the organisation versus local needs

b) level of interest rates in the UK versus USA (either GBP or USD as could be held as USD in the UK)

c) cost of transfer 

d) view of foreign exchange and interest rate movements

e) tax implications 

We will return to the issue of bank account structures later but before we do we need to obtain an understanding of the foreign exchange market.

Summary

Bank accounts are a fundamentally necessary instrument in cash management. Having bank accounts costs the company money both directly through the charges a bank will levy for account opening, account maintenance, transaction and balance reporting, central bank reporting, cash handling etc and for the internal costs of monitoring, audit and control. The number of accounts a company has therefore should be an outcome of a rational decision and the way the accounts are organised should be in line with the company’s objectives to collect good value funds as swiftly as possible, concentrate them in one place and or use them as effectively as possible.

Appendix 1

PRI Case B   Answers

1.
As things stand, each individual company’s position is as follows

            Co A    500,000 x 0.04 x 30 / 365    = +  1,643.84


Co B    535,000 x 0.01 x 30 / 365    = +     439.73


Co C 1,000,000 x 0.05 x 30 / 365    =  -  4,109.59

                                                             -  2,026.02

            Net     +35,000                                   

                Suggest moving all the funds from bank B to bank A, i.e. concentrate to Bank A and move 1,000,000 from A to C to bring C’s account to zero leaving 35,000 in Co A.



35,000 x 0.04 x 30 / 365    =       +  115.07


Benefit of Concentrating              2,141.09

2. Long term would move all bank accounts to one bank, assuming it offers pooling.  Which bank?  From above, Bank A but would look at other issues such as credit lines, regional coverage, other services and so on and could renegotiate rates with other banks.

3. As above – what rates would each bank offer but also – what other services (credit, trade finance, other cash management services, reporting etc), rights of offset, location of branches, interest allocation etc.

4. Need to watch issues of inter-company loans and other tax issues (arms length rates).  Where you wish the costs / benefits to appear (not an issue if same tax entity).

So could

Charge Co C




4,109.59

Pay Co A




1,643.84

Pay Co B




   439.73






2,026.02

Keep in central treasury (profit centre?)           115.07

Note that if the individual companies are to be encouraged to employ good cash management practices the treasury centre could give them a little more than the market rate (but watch the arms length issue if different tax entities) and charge the deficit company, C, a little over the borrowing rate.

Chapter 5 Foreign Exchange Risk Management
                                  Reading foreign exchange rates

5.1. The Spot rate

Before we are able to deal with a problem we need to define it. Foreign exchange 

exposure comes in three forms, Translation, Economic and Transaction
. However before defining these further it may be useful to learn how to read foreign exchange rates. Take the following example

A Swiss based company has US dollars (SWIFT code USD) in a USD account in Switzerland that it needs to convert to Swiss Francs (CHF) as soon as possible.  To do this it will execute a spot deal.  A spot deal is a deal undertaken today at today’s market rate.  This rate, or price, in freely floating currencies, is a result of supply and demand.  In normal circumstances, although it is today’s rate, the actual settlement or cash flows take place two business days later. The bank quotes a spot rate as follows:

USD
/
CHF
1.4224 - 1.4234
one dollar


numbers of Swiss Francs
Exchange rates are usually quoted as numbers of the base currency to one unit of the non-base currency.  Sterling is usually an exception to this but not always.  However do not worry about knowing when this is so as the way in which the rates are written in this book will tell you which is the ‘unit one’ currency. It is the one written first. This is not a universal rule and you may come across different conventions.  When dealing in the market, if in doubt, ask the dealer.  There are also two rates quoted, one at which the bank will take the unit one currency from you and give you the other, and one at which the bank will kindly take the other currency off you and give you the unit one currency.  An example will hopefully clarify.

The company wishes to sell the USD, i.e. give dollars to the bank and receive a number of Swiss Francs in return.  Knowing which of the two Swiss Franc numbers to use is easy if we remember two things.  The first is that we will always take the perspective of the company and not that of the bank, i.e. we will always be the ones asking someone else to quote rates for us.  We are market takers (the other party is the market maker). The second thing to remember is a simple rule that follows from point one above and this is, think cynical!
Now back to our quote above.  One of the two numbers in Swiss Francs represents the numbers of Swiss Francs the bank will give you if you give them one dollar.  Do you think they will give you the most or the least number of Swiss Francs in return for the dollar you give them?  Correct (I am sure you were), the least, so we now know that if we give the bank one dollar they will give us 1.4224 Swiss Francs.  Suppose then that the Swiss company wishes to sell USD 10,000,000.  They will give the bank USD10,000,000 and will in return get CHF14,224,000 i.e. simply multiply the number of USD by 1.4224.

Suppose a week later the Swiss company realises it needs the ten million dollars again.  It rings the bank for a spot quote and is given USD/CHF 1.4254 - 1.4264.
First question: has the USD strengthened or weakened?
The purpose of this question is just to get you to think about foreign exchange in different ways to develop a facility with it.

You are correct, again, if you said strengthened.  Why? because there are now more CHF to one USD than there were last time.
Second question: how many CHF will we need to give to get USD 10,000,000?
First step.  To get one dollar from the bank, will we give the most or the least CHF spot?  Correct, the most.  We therefore know that to get one USD we need to give CHF1.4264.  We need to get USD 10,000,000 so we will multiply USD 10,000,000 by 1.4264.  We will have to give CHF14,264,000.  There will be some more practice on reading spot rates at the end of this chapter.
NB. The two quotes are often referred to as the bid and offer i.e. the bid is the rate at which a bank will bid for the unit one currency and give the other currency and the offer is the rate at which the bank will sell you the one unit currency and take the other currency off you. The difference between these two rates is referred to as the bid offer spread, or side of the market spread.  For example, in the quote USD/CHF 1.4254 - 1.4264 the bid rate is 1.4254, the offer is 1.4264 and the bid-offer spread is 10 points. As we are not dealers we will continue to use ‘give’ and ‘get’ (and perhaps ‘buy’ and ‘sell’).
5.2 Reading Foreign Exchange rates. The Forward
The same Swiss company knows that it will need to sell USD10,000,000 in three months time.  To be certain of the rate it will get in three months, the Swiss Co wishes to fix the rate today through a forward contract.

A forward is a rate agreed today at which two parties will exchange two currencies on a specified date in the future.
To find the forward rate you again ring the bank to obtain a quotation.  The bank will give you the spot quotation together with a set of points that need to be either added or subtracted from the spot rate. (Points are simply a result of applying the interest differential between the two currencies involved to the spot rate. How points are derived is explained in appendix 1.)
To return to our example.  The Swiss Co rings the bank and asks for a three month forward rate.  Let us use the second spot quote used above.  The bank will quote as follows:

Spot USD/CHF 1.4254 - 1.4264

3 month Points       133 -      127
The Swiss Co wants to know what the forward outright rate is, or the rate written in full.  To obtain this rate we have to either add or subtract points.  Luckily there is a simple rule to follow.

If points are             
                                                 high on the left




       low on the right
then subtract the points
If on the other hand, points are 



                                                                                                      higher on the right

                       
lower on the left
then add the points.
In this case points are    high, 133, on the left





and low,127, on the right
so we subtract them to give the forward outright rate (hereafter referred to as the forward)

Spot USD/CHF
1.4254 - 1.4264

3 month

     133 -      127

3 month forward
1.4121 - 1.4137
Now we follow the same process as before to know which is our rate for this particular transaction.  We wish to know how many CHF we will receive for USD10,000,000.  First which rate is ours?  We will give one USD to get the most or the least CHF?  Correct, the least, so we are on the left side or 1.4254 spot and 1.4121 is our forward rate.  We will be giving USD10,000,000 so we will get CHF14,121,000.
Again, just to round out our thinking on this, suppose that, rather than having to sell USD10,000,000, the Swiss Co had a specific number of CHF it needed to get, say CHF 23,000,000. The process for finding the current rate to use is the same, i.e. we know we will be giving USD to get CHF so we will give one USD get the least CHF or 1.4121.  But we need CHF 23,000,000 so to find the number of USD necessary to produce this amount of CHF we divide 23,000,000 by 1.4121 to give USD16,287,798.31.
5.3 Some minor complications
5.3.1 Sterling (GBP)
Normally exchange rates are quoted as numbers of the base currency to one non-base.  As shown above, as a Swiss Co we would expect to see a quote of

                            USD/CHF 1.4254 - 1.4264 or numbers of CHF to one USD, 
or against GBP as numbers of CHF to one GBP i.e.
                                                                   GBP / CHF 2.3295 - 2.3306
                                                            one GBP        numbers of CHF

Test: If the Swiss Co wishes to get one GBP how many CHF will it have to give?
Answer: the most or 2.3306.
However, there are exceptions and GBP and often the USD are examples, as well as the Euro.  In the UK we would also see      GBP/CHF 2.3295 - 2.3306 as the quote, the same as above.        

                          one GBP       numbers of CHF
But note, the currency that is written first is still the unit one currency, and the correct quote may still be found using the same rules as given above.

Example 1. A UK company needs to purchase 10,000,000 Danish krone (DKK).  The spot quote is                   
                                                              GBP/DKK 10.8240 - 10.8255
Question:  How many GBP will it need to give?
Step 1: Ask yourself “if the UK company gives the bank one GBP, will the bank give it the most or the least DKK?”
Answer: Think cynical (Please note that this is not meant to be a prescription for life, merely a guide to reading foreign exchange and money market rates!) and answer, “the least”.
Step 2: You now know that you will get DKK10.8240 if you give the bank one GBP.  You need DKK 10,000,000 so to find how many GBP you will have to give in total divide 10,000,000 by 10.8240.  Answer: GBP 923,872.88
Example 2
You are a UK company and are about to receive 10,000,000 Euros (EUR).  You will sell these spot.  The bank quotes:
EUR/GBP 0.6358 - 0.6369
one Euro to

numbers of GBP
This is about the only currency where the GBP is quoted this way, but notice the first currency, EUR is the unit 1 currency. So, since you will be giving Euros (one) to get GBP, you will get the least so the spot is 0.6358, or a total of GBP 6,358,000.
Question: A German company is due to receive GBP 15,000,000 which it will sell spot.  How many Euros will it receive from the bank?
Step 1 Ask yourself “if I wish to get one Euro will I have to give the bank the most or the least number of GBP”?
Answer: “the most” or 0.6369.  You now know the rate, so to find out how many Euros you will receive if you give the bank GBP 15,000,000 divide 15,000,000 by 0.6369 = Euro 23,551,577.96
Note: You will also see the quote the other way around i.e. GBP/EUR.  To convert the quote above just take the reciprocal (divide 1 by the number) and write them down with the lowest figure on the left.
EUR/GBP
0.6358 - 0.6369


1

1

  0.6358
  0.6369

GBP/EUR
1.5701

1.5728
You will see the quote in this way in the Financial Times as well as the other way and hear it quoted both ways on the Business News on the BBC Radio 4 Today Programme at 6.15 am and see it both ways in the Wall Street Journal (for the USD).

Example 3.  The German Company wishes to buy GBP 7,500,000 one month forward and is quoted
Spot EUR/GBP 

0.6358 - 0.6369
One month points

       12 -        14
One month forward 

0.6370 - 0.6383
Note, points are 



High on the right so we added

Low on the left
Question: How many Euros will the German company have to give to get GBP 7,500,000?
Answer: They will be giving one Euro so will get the least number of GBP, 0.6358 at spot plus 12 points to give 0.6370 as the forward.  We know that one Euro will only produce 0.6370 GBP therefore we know we will need more than 7,500,000 Euro to produce GBP 7,500,000.  Therefore we divide 7,500,000 by 0.6370 and that equals Euro 11,773,940.35.
Example 4.  A US company is receiving Euro 10,000,000 in three months' time that it wishes to sell forward.  The bank quotes the following
Spot EUR/USD

0.8686 - 0.8690
Three month Points
      33
  30
The company will be giving Euros (unit one currency) getting USD and is therefore on the left hand side of the market.  Spot rate is 0.8686 and the forward 0.8653 (high-low subtract points) and will therefore receive USD8,653,000.

5.4 Points
When a bank quotes points for a forward it usually just gives you two numbers i.e. as in the last quote 33-30, with no decimal place, as well as the spot rate.  Always write them down by placing the last digit of the points, under the last digit of the spot quotation, i.e. as in the last quote the last ‘three’ of 33 goes under the last 6 in 0.8686 to give 0.8686

                                                                                                                                      33
Two things are worth pointing (no pun intended) out here:
· there is an implied, but not stated 0.00 in front of the 33; and
· every figure given by the dealer in the spot quote is important.  Do not think zeroes have no meaning
. 
 Suppose the dealer quoted a spot rate of
GBP/USD 1.4200 - 1.4210 and points of 46 - 40
We should write this as:
GBP/USD 1.4200 - 1.4210


    46 -
      40
but DO NOT knock the zeroes off, because if you did there would be a danger of making the following mistake:
1.42 - 1.421
   46 -      40
which is, quite simply, wrong
5.4.1
Not every currency is quoted to four decimal places.  For example the Japanese Yen is usually quoted to two decimal places.

e.g. if spot was GBP/JPY 133.79 - 133.85 and six month points were given as 134 - 125 we would write it as follows:

Spot GBP/JPY

133.79 - 133.85
6 Mo points


    1 34        1 25
Six month forward 
132.45    132.60
5.4.2
You will also come across situations where the dealer does quote you points with decimals.  These are easy to handle if you just remember to follow the previous guidance.
i.e. Spot GBP/USD 1.4200 - 1.4210 and forward points of 23.6 - 21.7.  We simply put the last “whole” number of the points under the last numbers of the spot quote as follows:
Spot GBP/USD 


1.4200  -  1.4210

1 month points
   


       236          217
1 month forward 
                  1.41764   1.41883
5.4.3
There are occasions when, rather than follow the High-Low subtract, Low-High add rule, we have to do what the dealer explicitly tells us to do, as in the GBP Thai Baht quote below

Spot GBP/THB


62.13 - 62.38
1 month points


   -18 -     +27
1 month forward

61.95 - 62.65
Note, as the dealer gave us a minus sign in front of the 18, we have subtracted these points and as there is a plus sign in front of the 27, we have added those points.

5.4.4 Summary so far
We have looked at two circumstances when a cash manager needs to use the foreign exchange market.  These have involved a transfer of funds from one currency to another either spot or forward and could be the result of a “one off” dividend payment or dividend receipt, or trade payment or trade receipt and so on.  By now, hopefully, you are familiar with how foreign exchange rates are quoted.  You will have seen some of the variations that may occur, but how, by following the same fundamental rules the right answer may be obtained.  You will have learnt how to adjust the spot rate, by the points, to find what the forward outright rate is.
We now need to use this knowledge in the context of managing foreign exchange risk.

5.5 Foreign Exchange Exposures Defined

Before we get into managing anything we need to know what it is we are managing and this means defining the problem. We also need to know that it is worth managing before we will spend time and money on the problem. As outlined above there are three sorts of FX risk and we will consider translation first.

5.5.1 Translation Exposure

‘Translation exposure represents the effects, as reflected in the balance sheet and/or profit and loss account, of a movement in exchange rates between reporting dates on the translation of assets and liabilities denominated in foreign currencies’. 

What does this mean? Well, any company that has overseas assets or liabilities or indeed any assets or liabilities denominated in a currency other than their reporting currency will have to ‘translate’ those assets and liabilities into the company’s reporting currency when the consolidated accounts have to be produced, at least twice a year. Almost certainly the foreign exchange rate between the countries involved will have changed over the intervening period and this will introduce movements in the balance sheet and profit and loss figures that have nothing to do with the underlying economic performance of the company. For example, suppose a UK based company purchases an American company. At the time of the purchase the exchange rate was GBP/USD 1.20 and the simplified balance sheet of the US company was as laid out below. Translating at that time into GBP gives a GBP balance sheet total of GBP100. A year goes by and quite by chance (to keep things simple) the US balance sheet has not changed but one thing has and that is the exchange rate that has moved to 1.50 i.e. the USD has weakened giving rise to the second GBP columns with GBP totals of GBP 80. Now the question is, ‘does the UK company have a problem’?

The answer is, of course, maybe. If we look at the shareholders funds we see that within one year shareholders funds have been reduced, in GBP terms, by GBP 3,000,000. This could be considered careless of the management and that it is a problem. A counter argument is that it is only a translation effect and that next year the exchange rate might move back to 1.20 or even 1.1 and so no action is needed. Different companies will have different attitudes towards this problem but by and large companies will not spend time and money manipulating the balance sheet for cosmetic reasons, as this is not considered a good use of shareholders funds. The exception may be where there are restrictive loan covenants. Restrictive loan covenants are conditions placed on the company when they borrow money and they are laid out in the loan documentation. Examples would be a restriction on dividend payouts until the loan is repaid or on maximum debt/ equity ratios. It is possible that, due to translation effects on the ratios, these covenants could be broken thus putting the company in default. If this happened then the bank or banks concerned could recall the loan. Where this is a real danger then companies might wish to manage the exposure. 

Translation Exposure 
in millions
Assets              USD        GBP            GBP        Liabilities       USD     GBP          GBP   

                             @ 1.20        @ 1.50                                         @ 1.20       @ 1.50

Cash                  15           12                  10         Creditors (s/t)   95         79               63

Investments       20           17                  13         Creditors (l/t)     6           5                 4   

Debtors             65            54                  44         Provisions          1           1                 1   

Fixed Assets     20            17                  13         Shareholder    

                                                                      Funds                18         15               12


                 120          100                   80                                120       100              80

s/t = short term

l/t = long term

Consider also the effect coming from the P&L account. A healthy profit of say USD 10,000,000 translated at GBP/USD 1.45 would give GBP 6,896,552 but at GBP/USD 1.89 would only give GBP 5,291,005. If there were 10,000,000 shares issued then the earnings per share (EPS) would fall from 69 pence to 53 pence and if the price earnings ratio was 10 then the share price would fall from £6.90 to £5.30. This may well cause the management problems. We may consider ways to manage these exposures when we have considered how to manage transaction exposure. Suffice to say at this stage that, in general, companies do not regard managing translation risk as their top priority.

5.5.2 Economic Exposure ‘The risk that, long term, the relative appreciation in real terms, of the currency in which a company’s major costs are denominated, will adversely affect that company’s competitive position’. Economic exposure is sometimes also called competitive exposure. An example is given below but first a bit of theory. The Purchasing Power Parity theory broadly states that a country’s foreign exchange rate with another country will move over time by the difference in inflation rates between the two countries. In other words the real exchange rate will stay the same
. Now if this theory works then we would not have economic exposure but it does not, certainly in the short term. With this in mind, work through the example below.

Economic Exposure: An Example 

CoA a Manufacturer in UK selling to France

· Inflation rate 

4% p.a.

· Current Price 
              GBP 100

· Current Exchange Rate 
EUR/GBP.6503

Competitor in France

· Inflation Rate

2% p.a.

· Current Price

EUR 153.7752

At Year End

If PPP held

· UK Price 


GBP 104 
   
      (100 x 1.04)

· French Price 

EUR 156.85068               (153.7752 x 1.02)

· Therefore Exchange Rate  
       104          = .6630509




              156.85068

But if in reality the rate has moved to 

EUR/GBP .6300 

then 

UK Price of GBP 104 = 

EUR 165.08

Versus a

French price of      

            EUR 156.85


Or                                                                     8.23 euros cheaper.

Will Co A sell any goods in France (or England for that matter)?

The answer is of course, yes, because the British goods will beat the French product, hands down, on quality, service and innovation. 

Bias and national pride apart, the real answer is, probably not. If it is a commodity type good with no real distinguishing features then price will rule the day. The next question is ‘what can the UK company do about it’? Part of the answer is given above i.e. try to differentiate and compete on non price features. Another aspect will be how price elastic demand is? Are there any costs of switching suppliers? The UK company could change its cost base to that of the French company. The most extreme version of this would be to move lock stock and barrel to Paris (and a pretty good idea that is too). In fact we are able to observe this type of strategy happening in the world around us all the time with a shift of manufacturing to China and the Far East. This, though, is a long-term action and difficult to reverse quickly if FX rates shift back to where they were as they are likely to do! A less extreme way to shift cost base is to buy raw materials from the same source as (or cheaper than) the competitor. This raises the same issues around ability to switch suppliers as were discussed above. Another basic cost of input is finance and one strategy could have been to have borrowed euros, changed them into GBP and left the exposure open. 

How would this have worked?

Well as follows. Say cost of finance in GBP is 5% pa and in euros is 3%. The UK company needs GBP 10,000,000 for one year. At year-end would need to pay back GBP 10,000,000 x 1.05 = 10,500,000

Instead it borrows sufficient euros to raise GBP 10,000,000 at a spot rate of EUR/GBP .6503 or 10,000,000 /.6503 = 15,377,518

At the end of the year the company will need to pay back

15,377,519 x .03 = 461,325.57 
 + 15,377,519 = 15,838,844. If the spot rate at that time is .63 then that will cost GBP 9,978,471.7 or GBP 521,529 less than funding in GBP. Very neat, but, what happens if the euro strengthens rather than weakens? Well clearly the opposite so the company would lose money. A basic question is ‘should the company be taking this sort of risk’? The answer is probably no.

Economic exposure is difficult to deal with and it is insidious to the extent that some companies may not even recognise they have it. For example a company that buys all its inputs domestically and only sells domestically will still have economic exposure if any of its competitors are based overseas or have overseas inputs.

5.5.3 Transaction Exposure

Transaction exposure may be defined as any amount paid or received by a company in any currency other than that of the country in which that entity is resident. There are two elements of transaction exposure that need to be identified:

i) The mismatch between costs of sales denominated in one currency and  

          sales proceeds denominated in another, and

ii) The time lag between the date at which the sale price is set in terms of foreign currency and the date of receipt of the sales proceeds.

Because of these two elements, it is unlikely that the amount of base currency paid or received in the future will be the same as if the transaction had occurred today. Transaction risk has very real and obvious impacts. Take a UK exporter who sold goods denominated in USD, say USD 1,000,000 with payment due in six months. On the day the sale was agreed the spot rate was GBP/USD 1.4553 – 1.4563.

1st question. How many pounds would they have received if the deal were to be done spot on the sale date? 

Answer. The UK company will be giving USD to get one GBP, therefore they will have to give the most USD therefore the rate which is theirs is 1.4563, therefore they would receive GBP 686,671.70. However they wait and instead sell the dollars spot six months later when the exchange rate has moved to GBP/USD 1.8970 – 1.8980.

2nd question. Has the pound weakened or strengthened?

Answer. Strengthened, as one pound will now produce more USD. This also means that the USD has weakened so we now need more USD to produce one GBP.

3rd question. How many GBP will be received at the new spot rate?

Answer. GBP 526,870.38 or GBP 159,801.32 less. This is a real loss to the company.

Summary

Companies may be faced with three types of foreign exchange exposure. 

Translation exposure which, because it is not a realised gain or loss, tends not to have too much management time and expense spent on managing it. However where the effects are seen to be too damaging either on EPS or covenants then some management time may be justified. 

Economic exposure (sometimes called competitive) that is outside of the control of individual companies and is a consequence of the movement in exchange rates making goods relatively more or less expensive. It can be difficult to define and the impact can also be difficult to quantify. Remedies tend to involve strategic decisions that, while involving Treasury input, should not be made by the treasury department.

Transaction exposure that involves real cash flows arising from day to day trading and financing activities. These may have an instantaneous and very visible effect and so occupy a large part of the treasurer’s attention. We now need to consider therefore how, assuming we wish to, we might manage transaction exposure.

Ch 6 Foreign Exchange Risk Management

Managing Transaction Risk

We will start with two basic premises. The first is that we will keep it simple and the second is that at this stage we assume that the treasurer wishes to eradicate transaction exposure. We will consider later the ‘leave open’ decision.

6.1 Defining Exposure

Suppose a company, based in the UK, has sold goods to an overseas customer and has invoiced them in their currency and they are due to receive payment in 30 days, lets say USD 1,000,000.

A simple system of graphics may be used to illustrate exposure management. This consists of using arrows to illustrate the cash flows that take place given different alternatives. In this instance the underlying real world exposure may be illustrated like this

         To                                T30

                                 

                                     USD 1,000,000

All this shows is that there is an inflow of a non-base currency at T30, or in 30 days. Note that arrows with a crossed line will represent non-base currency and plain arrows will represent the base currency. The circle represents the base company.

The first decision to make is whether or not we have a foreign exchange exposure. Here we do as we have a receipt of a non base currency i.e. not our own, with no counterbalancing, or matching, cash flow in that currency. To take it a step further we may break the overall transaction exposure into two parts. For example, what is the difference between the situation above and the one below?

To

        USD 1,000,000

Obvious you say, the one above takes place at T30 while the one below illustrates a cash inflow today.
 Clearly in a world with volatility in exchange rates, we have no idea what the exchange rate will be in 30 days time. We do know what it is today. We still have exposure though until we have changed the USD cash flow into GBP. In other words transaction exposure is made up of two parts, currency and time. The first example had both currency and time. The second example had only currency. What about this one?

            To                                                                           T30



First, define what the arrows say is happening in the commercial world. The company (represented by the circle) is paying away a non-base currency today and receiving it back in 30 days time and lets say it’s the same amount. This could represent two commercial realities, the first is a payment for supplies, perhaps USD to the USA, followed 30 days later by a receipt of USD from US sales. The other could be a deposit for 30 days where the cash flows are, give money to the bank today i.e. cash flow out, receive the money back from the maturing deposit in 30 days i.e. cash flow in. Either way, the fx exposure is the same in both cases.

Now, back to the critical question, what exposure does it have? Time? Currency? Both? Neither?

The answer is, just time. Why? Look at the next situation below

To                                         T30

                                                             USD 1,000,000

GBP

                                                              USD 1,000,000

Here we have an inflow of non-base (foreign) currency and an out flow of the same non-base currency on the same day, with both flows of the same amount. What is the fx exposure? The answer, we hope obviously, is – none. This is because we will use the inflow to pay the outflow. No foreign exchange is needed, therefore it does not matter what happens to the exchange rate between To and T30. We call this a match. Now, what is the difference between this last example and the one above? The answer is 30 days i.e. time. We know that within the 30 day period under discussion we have enough non base currency to cover our payment today. The problem is how to get the money coming in on day 30, to today i.e. move it through time. We will solve this problem shortly.

      To                                                         T30


This illustrates a receipt today of a non-base currency and a payment away in 30 days of the same currency. It could also illustrate a borrowing in the non-base currency. Why? Because when you borrow money from a bank the first thing you do is draw down the loan i.e. receive the money and then later you have to repay the money i.e. pay it away so the arrow is pointing away from you. 

Exposure? Just time .

Try one more.                                                           

To                                           T30

                                                                               Note that the arrows are different.

You have an inflow of one non-base currency and an outflow of another, different, non-base currency, that today are the same equivalent amount in GBP. What exposure do you have? The answer is time and currency in both, as they may both strengthen or weaken against your base currency over time. You may set this situation up deliberately (sometimes called pairing) if you do not like the other ways of covering exposure because they are ‘too expensive’ or if they are not available to you. You could chose payments and receipts in currencies that you know move together so that as your payable increases so does your receivable. However unless they are tied together rigidly you still have the risk of an adverse movement in both.

Summary of section 6.1

Transaction exposure is made up of two elements, time and currency. One or the other or both may be present and it is important to ensure that we know what we are dealing with before we rush in and take inappropriate actions. It is also important to note that there was one example where we had non- base arrows but no exposure. This was where we had equal but opposite flows of the same non-base currency at the same time. We call this a match and simple though the idea is it is extremely important when we come to trying to eliminate transaction exposure. Basically we need to create a match.

 6.2 Ways to Handle Exposure
Before learning how to eliminate exposure we need to consider briefly other ways of handling exposure. As the ways are listed think about whether they avoid (A) exposure i.e. a non-base arrow never appears, eliminate (E) a part of transaction exposure i.e. time or currency or both or whether they neither avoid nor eliminate exposure but ‘do something about it’ which we will refer to as ‘compensating’ (C).

We could:

Invoice or be invoiced in our base currency (A)

Pay earlier (lead) or later (lag) than originally planned (E)

Leave the exposure open i.e. do nothing about it (C)

Charge more or pay less (C)

Use a spot fx deal
 (E)

Use a forward deal
 (E)

Borrow (E)

Invest (E)

Match (E) 

Use options
 (C)

Do not deal (i.e. do not do the business) (A)

Invoice in a basket of currencies (C) 

Barter (C)

There are more but the point to be made is that that there are many different ways of handling fx, some of which may be better alternatives at any one time than the alternatives we are going to concentrate on. For example we could, if we have to invoice in a non-base currency, merely increase the price to compensate ourselves for having to take on the risk. This could, depending on how the non-base currency moves against our own, give rise to a greater amount of our own currency than expected. We are going to concentrate on those that eliminate a portion, or all of, our exposure.

6.3 Eliminating Transaction Exposure

Take a simple example of a receipt of a non-base currency

To                                                 T30

                                                                             Exposure: Time and Currency   

There are four ways to eliminate this exposure. We will concentrate on three!

6.3.1 The first is simply to use the forward deal (fwd).

To                                                 T30          

                                                                                 Exposure: Time and Currency   

                                                                                Note that these two arrows Match

   fwd                                                                        Sell non-base (nb) to the bank 

                                                                         receive base currency

Remember, you agreed the rate at To so, ignoring counterparty risk, there is no fx risk left as the two non-base arrows match off and you are left with a known amount of your base currency coming in at T30. One could also show a matching base currency arrow going out so that all                                arrows match as we always have a use for our own currency. However unless it is important, as in the swap (covered later) we do not usually bother!

6.3.2 The BSI   

The second is to use what is known as the money market. In the exposure reproduced below we have a receivable at T30. A receivable is an asset, it appears in the short term asset portion of the balance sheet. We may borrow against an asset and this is what we do

          To                                                 T30

                                                                                  Exposure: Time and Currency   

                                                                                          Match    

Borrow nb                                                             Pay nb back to the bank using the                      

                                                                               expected inflow

                                         Match     

Sell nb spot                       

Buy base

                                             Match

Invest base                                                              Inflow of base currency from  

                                                                                maturing deposit of known amount

We may describe the process graphically illustrated above as follows. 1) we borrow from a bank today an amount of non-base currency such that when interest is added (and we know the interest rate today) the repayment to the bank of the loan exactly equals the expected inflow ( we assume for the moment that it will happen as planned) so that the non-base exposure at T30 is cancelled out and brought to today. Note that the borrowing has got rid of the time element of the exposure by bringing it back to today and left us with the currency element. We now want to get rid of the currency exposure we have today and we do this quite simply by 2) doing a spot deal when we sell the non-base currency to the bank and in return the bank delivers base currency to us. We know the spot rate today. We have now managed to produce a known amount of base currency today but, in the forward, we did not receive base currency until T30 so in order to make the two alternatives comparable we now 3) invest the base currency today, again at a known rate of interest. This will then give us, when the deposit matures, a known amount of base currency at T30 that we may compare with the known amount produced by the forward. 

This alternative we will refer to as the Borrow Spot Invest or BSI alternative.

6.3.3 The Lead 

To ‘lead’ means, doing something earlier than planned. Strictly speaking this could be doing it a day early, a week early and so on. When we talk about a lead we will mean doing it today. So instead of our customer paying us in 30 days time, we get them to pay us today (offer a discount perhaps).

  To                                                 T30

                                                                             Exposure: Time and Currency   

                                                                                        Match

Lead          1                                           2

                                                                              A reversing arrow to show we                    

                                                                                Have cancelled the exposure at T30 by receiving the cash-flow/ payment today.

              3                                     Match

              Sell nb      

Spot                   4

               Buy base 

                                            Match                                                                     

Invest base   5                                           6                   Receive a known amount of  

                                                                                       base at T30

The process may be described as follows. We persuade our customer to pay us today and show this as arrow number 1. We have to show we have removed the exposure from T30 by doing this and so we have arrow number 2. Note that this is the only arrow that is not an actual cash flow. It is necessary though to remind us that we have dealt with the problem at T30. We now have non-base today which we do not want so we sell it to the bank (arrow 3) and in return receive base (arrow 4) which we invest (arrow 5) until we receive the maturing deposit (arrow 6). We now have a known amount of base currency at T30 that we may compare with the other two alternatives. 

We will try this with numbers soon so that we may make a decision as to which is best but to test your understanding of the process try putting down the alternatives for the following exposure. A company has a non-base currency payment to make in 30 days.

Use this space to have a go yourself at defining the exposure and setting out the alternatives.  

To                                                                 T30

                                                                                          Exposure. Time and currency

                                                                                          

                                                                                           Receive non-base from bank  

                                                                                            to pay away to supplier

Fwd                                                                    

                                                                                           Pay base currency to bank

Borrow base                                                                                pay back the bank

From a bank

                                  Sell the base currency to a bank

Spot

                                   Receive nb from the bank


Invest nb                                                                                 maturing deposit to be

until needed                                                                            used to pay supplier

Borrow b                                                                                  pay back the bank

from a bank

Spot                          sell the base currency

                                  buy the nb currency


Lead

               Pay the supplier                                      reversing arrow to show we have          

              (Actual cash flow)                                   paid today therefore have removed    

                                                                               the exposure at T30. Not an actual 

                                                                               cash flow.

6.4 Decision time

Now let us tackle an example with numbers. 

A UK based company has sold goods worth USD 1,000,000 to the USA. Payment is due in 30 days. Given the information below what is the best way, on a financial basis, for the company to eliminate (cover) its fx risk?

You will notice that there are two sets of interest rates for the GBP and the USD. This is because there are two places that these currencies may be borrowed or invested, basically either at home i.e. in the domestic market, or outside the country i.e. in the international market. The international market is the market that used to be referred to as the euro market (and still is sometimes) before there was a currency called the euro. An Eurocurrency is the market for a currency outside of the control of the Central Bank of that currency. When we pick a rate to cost out our alternatives we need to be careful as to who is borrowing and where. We will start by assuming that if a company borrows (or deposits) its own currency from a bank (i.e. GBP in London) then it will be the domestic market. If it borrows (or deposits) the non-base currency with a bank (i.e. USD in London) we will assume it is doing it in the international market. There are of course exceptions and companies in freely traded currencies probably have access to both markets, but we will start with the simple assumption above.

FX Rates

Spot GBP/USD 1.6352 – 1.6362

30 day points              9             7

Fwd outright      1.6343    1.6355

Money Market Rates

Domestic GBP  5 9/16   - 5 7/16

International GBP 5 5/8  - 5 1/2

Domestic USD 4 31/32  - 4 27/32

International USD 4 29/32 - 4 25/32

The UK company is able to borrow at LIBOR
 plus a spread of ½  

Reading money market rates is easy. If you are borrowing from a bank it will be the high number and if you are depositing it will be the low number. Spread is added to LIBOR rates because if the bank on lends to the company at the same rate at which it has

to borrow itself, it will not make any money. Spread will depend mainly on the credit rating of the company.

Now to solve the problem. 

First define the exposure. If this is not done properly then everything else will be wrong. Note that the exposure here is a receivable, it was a payable in the last example above. 

Next, lay out the alternatives and make sure that the arrows which should match do match

Then decide on the rates that should be applied to each of the actions.

Then run the numbers using the cash flows.

 Try laying out the alternatives.   

 To                                              T30

                                                                     

                                                 USD 1,000,0000   Exposure is time and currency

                                                                                         Match

                                                                                           

Fwd                                                                sell USD 1,000,0000 to the bank at

1.6355 
                                                                       (give the most USD to get one GBP)

get GBP 611,433.81

                                                         Match

Borrow                                                                  Discount1,000,000 at 4 29/32 +1/2                                                                                                       

USD           995,515                   USD1,000,000   to see how much to borrow today

                    Match                            

Spot                    sell (give) USD 995,515 @ 1.6362

                            buy (get) GBP608,431

              Match

Invest                                                                   608,431x.054375 x 30/365 = 2,719.19

GBP   608,431 @ 5 7/16                                                                                     interest

 To receive at maturity                         611,150.19 principal + interest

In the Borrow Spot Invest (BSI) alternative we borrow USD because the exposure is

a receivable i.e. it would appear on the balance sheet as a short term asset. We are able to borrow against assets. By borrowing USD (at a known rate of interest) we bring the exposure forward from 30 days to today. We know the rate today so we sell the USD today in exchange for GBP. We now have GBP 30 days earlier than expected so we invest them for 30 days at a known rate of interest to give us a known total amount of GBP at T30 which we can compare with the amount we would receive if we did the forward.

Next, the lead

  To                                                               T30

                                                                                     USD1,000,000


Lead        995,463.35                                                       Match

                 1                                                   2

                                Match

Spot                    Give USD 995,463.35

               3            Get GBP 608,399.62         Spot at 1.6362

                        Match

Invest                           5 7/16                                       611,118.66 total at maturity

          GBP 608,399.62 x .054375 x 30/365 = 2,719.05 

The third alternative is the lead. Leading is doing something earlier than planned so it could be a day early, a week early and so on. When we use the lead it will be for the full period of time, i.e. the customer will pay us today instead of in 30 days and this payment is illustrated by arrow number 1
. Arrow number 2 can confuse as it is the only arrow that is not illustrating a real cash flow (clearly we do not pay back our customer!). It has two purposes, the first is to show that by leading the payment, the exposure at T30 has been reversed and brought to today i.e. leading has eliminated the time portion of the exposure. The second purpose is to ensure that we allocate a cost to this action. Arrows 1 and 2 look exactly like the arrows for the ‘borrow’ part of the BSI above. This is simply because that is effectively what has happened. The USD1,000,000 belongs to the customer until T30 but we get it today, so in a sense we are borrowing from our customer instead of, as above, borrowing from a bank. To encourage our customer to pay us early we therefore offered some financial incentive. The question is, ‘what interest rate will we have to offer as a discount to persuade them to pay us 30 days early’? Ask yourself, ‘if the customer was expecting to pay you in 30 days and they are going to pay you now, where will they get the money from’? The answer presumably is from a bank. Next question, ‘which bank, where’? Answer, their bank in their country. On the basis that they will expect to be reimbursed, at the very least, for their costs then the minimum discount they will accept is related to their borrowing costs which will be from their domestic market, so we look at the domestic money market rates to put a cost on the lead. The rate is 4 31/32 plus a spread that we will say is the same as ours, i.e. ½% to give a total cost of 4.96875 + .5 = 5.46875. We now work the figures as above.

      Receive today USD 1,000,000 discounted by 5.46875 for 30 days = 

         1,000,000           =      1,000,000   =  995,463.47

      1+ (.0546875 x 30/360)       1.0045572 

       Sell USD 995,463.47 spot at 1.6362 to get GBP 608,399.62

      Invest GBP 608,399.62 @ 5 7/16 (5.4375) for 30 days 

      608,399.62 x .054375 x 30/365 = 2,719.05

      608,399.62 + 2,719.05 = 611,118.66 at maturity.

     We now have enough information to make a financial decision based on how many GBP each alternative produces at T30.

       The forward                 GBP 611,433.81

       The BSI                        GBP 611,234.56

       The Lead SI                  GBP 611,118.66

       So on a financial basis we will do the forward as it produces the most GBP.   

        Now try, without referring back to the arrows above on page 55 but using the rates on page 57, an example where the company has to pay away to a supplier in the USA USD1,000,000 in 30 days time. The answer is in the appendix.

6.5 Other considerations

Before taking this decision consider what other factors might be important. 

· transaction costs. These would be low for a large corporate but become more significant for smaller deals or where dealing using brokers

· after tax costs/benefits should be used (corporation tax, withhold tax etc)
· convenience. For the experienced the deals are easy to do but obviously there is less involved in undertaking the forward versus the BSI or Lead

· access to markets. Does the company have sufficient credit lines in place both for fx deals and for money market transactions

· any accounting implications? This could be either effects on the balance sheet i.e. borrowing will boost the balance sheet but forwards will not, or accounting effects due to new requirements such as IAS 39 may have some effects on how risk is handled

· view of fx and money market rates. This is really heading into the decision as to whether to cover or to leave open

· rules and regulations. Are there any regulations etc that stop a company undertaking one of these? Is you customer allowed to pay early for instance?

· knowledge within the company and Treasury capacity for dealing

· existing company policy

All these issues will probably have been sorted out prior to this particular deal and a policy should be in place that covers most of them. However some may need to be thought through each time for very large and /or one-off transactions or when market conditions change.

6.6 The Forward, is it always the best?

The astute will have noticed that all the different methods for covering exposure given above are basically all doing the same thing. In a perfect market they should therefore all cost the same, or give the same earning. However the world is not a perfect place and arbitrage opportunities (risk free profit opportunities) are sometimes available. The three methods given above are trying to arbitrage different markets. Essentially the forward is priced based on the external markets. With the BSI one of either the B or the I is based on the domestic market and the other on the external market and with the lead both the rates are taken from the domestic markets. 

i.e. 

               T0                                                                         T30

                                                                                                         T & C


                                         External NB

   FWD                             External Base



                                          External NB





                                       Domestic Base


Lead                               Domestic NB




                                     Domestic Base

Both the BSI and the lead involve some borrowing from the bank and that involves adding spread to the inter-bank rate. However the forward is priced on the inter-bank rates with no spread, so unless the domestic and external markets are widely different, which in a reasonably free market they should not be, the forward will always be the best where the company is dealing with the bank on its borrowing and depositing.

However, consider the situation where the company is not undertaking the borrowing or depositing with a bank. Suppose for instance you knew that your customer in the example above, instead of having to borrow from the bank to pay you, simply took money off deposit i.e. it was liquid. How might this change the costing?

      Instead of using the bank borrow rate plus spread we can use the deposit rate i.e. the opportunity cost of using the money to pay us rather than have it on deposit.

             To                                                                          T30                                  

                                                                                                          USD 1,000,000

                                                                                                                T&C

               

                        4 27/32 or 4.84375                                                           1,000,000

          995,979.82                                                                             1+ (.0484375 x 30/360


                        995,979.02

          1.6362

                        608,715.2

608,715.2 x .054375 x 30/365 = 2,720.45 add the principal =

                                                                                                       611,435.65

This is now better than the forward, admittedly not a lot better, but it illustrates the point. So try the assumption that, not only has our customer liquid funds but that we are borrowing and instead of investing are able to pay off the borrowing.

Now our investment return is the borrowing saved or 5 9/16 plus spread of ½% = 6.0625. 

Now the figures become

608,715.2 x .060625 x 30/365 = 3,033.15 add principle = 611,748.35 which is now a lot better than the forward of 611,433.81.

      The message is of course that companies will always be looking at the reality of their situation and use the rates that are relevant to them. This will involve looking at their own situation around the world and the best use of their funds wherever they may be and we here need to connect the international cash management issues discussed above with foreign exchange and look at how we may move money around the world to use it where it is most needed but without increasing our foreign exchange risk.

Summary

There are many ways of handling foreign exchange many of which involve normal commercial actions and do not involve trading in the foreign exchange or money markets. In this chapter we have concentrated on looking at three alternative ways of eliminating foreign exchange risk. These are the forward, the borrow spot invest and the lead. We need to be aware that there are different money markets that we may go to for rates and we need to know how to cost out the alternatives and using cash flows is the best way to do this.

Appendix 1

   To                                                              T30

                                                                                       USD 1,000,000 Time and Currency


FWD @ 1.6343 as giving 1GBP get least                       USD 1,000,000

                                                            USD

                                                                                          GBP 611,882.76


B                                5 9/16 + ½ = 6.0625                       GBP 612,154.23

     GBP 609,119.07

                       GBP 609,119.07 @1.6352 ( give GBP1 get least USD)

S                     USD 996,031.51

           USD 996,031.51
                                            USD 1,000,000 Start Here

I                          4 25/32                                                    Invest USD in international  

                                                                                           market. Use maturing deposit to  

                                                                                           pay supplier. Remember USD     

                                                                              1,000,000 is the figure we have to match 

B                                             6.0625                                      GBP 612,122.47

         GBP 609,087.46  

                        GBP 609,087.46

S       1.6352

                     USD 995,979.82


Lead                                        4 27/32

USD 995,979.82
                                              USD 1,000,000 Start Here
     We have used the domestic USD deposit rate on the assumption that if you pay the supplier early they will put the ‘unexpected’ windfall on deposit in the USA. We may question these assumptions later but it gives us a base case. 

FWD = 611,882.76

BSI   =  612,154.23

BSL  =  612,122.47

On a financial basis we would choose the forward as it costs the least number of GBP. 

Appendix 2 


Why are points a reflection of the interest rate differentials between the two currencies involved?

Assumption: complete freedom of movement for market professionals between the markets.

Situation

Suppose interest rates in currency A were 5% and in currency B at 6 ½ % for one year and the spot rate was A/B 2.000.  We will only use single rate quotes for simplicity.  The question is, what would the forward rate have to be to stop market professionals making arbitrage
 profit?

A bank for instance, with access to the market could borrow currency A at 5% and invest in currency B at 6 ½ %.  This would give it a profit of 1 ½ % in the absence of any movement in the spot rate ie it is still at 2.000 when the bank needs to pay back the borrowing in currency A.

Example:  Borrow one million of currency A, spot to B and invest B.

Borrowing Currency A 1,000,000 x 0.05 x 365 / 360 = 
50,694

Total to pay back in one year 

1,050,694

Spot to Currency B

1,000,000 x 2 = 2,000,000

Invest Currency B @ 6 ½ %

2,000,000 x 0.065 x 365 / 360 = 131,805.5556

Total currency B received in one year 
2,131,806

If the spot was still at 2.0000 then the bank would sell 2,131,806 of currency B 

at 2.0000 to give:                  1,065,903 of currency A. Since the bank only has to repay 

                                              1,050,694  

the bank makes a profit of         15,209

Had the forward been set at 2.0000 then the bank would have made the profit risk free. Given the two amounts (of currency A and currency B) at the end of the year we can see that a forward of     2,131,805  = 2.0289494     or let's say 2.0289, would 

                                            1,050,694

eradicate the ability to make risk free profits.                                      

What would happen if it was not?

(1) suppose the forward rate was only 2.0189?

then

Borrow A and invest in B as above, but cover forward at 2.0189

Borrow A 1,000,000 pay back 1,050,694.4444

Invest B and receive 2,131,805.5556

Cover this amount forward at 2.0189 get Currency A 1,055,924.293

And make a Risk Free (except counter party risk) profit of 5,229.84893

Since everyone would spot the same opportunity, the market would move to a forward of 2.0289

(2) Suppose the forward rate was 2.03

(3) In this case the bank would Borrow B and Invest in A.

Borrow 2,000,000 B at 6 ½ %, Spot to A at 2.000, Invest 1,000,000 A at 5.00 and sell A forward at 2.03

2,000,000 B x 0.065 x 365 / 360 = 131,805.5556 total to repay 2,131,805.5556

Spot to A @ 2.000

1,000,000 A x 0.05 x 365 / 360 = 50,694.4444 total

therefore total received at end of year 1,050,694.4444

which at a forward of 2.03 equals 2,132,909.722

To give a risk free profit of 1,104.167

For those interested, the forward points may be worked out from the foreign exchange spot rates and the interest rates using the formula below.  The sign in front of the points will tell you whether to add or subtract points.  ie if I base is higher than Inb then the sign would be positive so add the points, if Ibase is lower than Inb ie I base is 4 and  Inb is 6 then the interest differential will be -2

The Points Formula

Points = Spot x (Ibase - Inb) days/360


1+(Inb x days/360)

Where Inb is the unit one currency interest rate


Ibase is the other currency interest rate

So taking the example above

2.0000 x (0.065 - 0.05)365/360 = 2,000 +   0.01520833

      1+(0.05 x 365/360)

1.050694444

= 2.0000 x 0.014474551 =+ 0.0289491 or 289 points and add the points to give a forward of 2.0289 which agrees with our calculations above.

Note that the sign in front of the points here tells you whether to add or subtract them, not whether it is a cost or an earning (see below for cost or earning in the forward).

The points formula also shows us why we sometimes have the situation where we have to deduct points on one side of the market but add them to the other. This can happen when the interest rates in the two currencies are very close. To understand this we need to think about which rates, from the two way quote in each currency, will apply. It is quite easy in fact to know just by looking at the forward in terms of the arrows.

Example.

 Spot Rate USD/CHF 1.1878 – 1.1888

30 day USD 1 ¼ - 1 3/8 

30 day CHF 1 3/16 – 1 5/16

1) Swiss company is receiving USD in 30 days time

                                                                                                    USD 1,000,000


    In the forward, Co will give USD 
    to get CHF.

Now, we do this forward with a bank so the Bank’s exposure will look like this

To                                                                          T30                       

 Bank                                                                 1,000,000 USD in from Co

                                                                                           CHF out to Co


The bank could cover itself with a BSI

B                             1 3/8 or (1.375)         USD 1,000,000                    1,000,000
        998,855.51                                                                             1 + (.01375 x 30/360)

S             

                1.1878


I                           1 3/16 ( 1.1875)                                  1,187,614.5

1,186,440.5 x .011875 x 30/360 =  1,174.08

This gives an effective rate of 1,187,614.5/ 1,000,000 = 1.1876145 CHF to 1USD which gives us 1.1878 – 1.1876145 = .0001855 or 1.85 points

Using the formula:

1.1878 x (.011875 –.01375) x 30/360 = - .0001855   = - .000185 or 1.85 points

                  1+ (.01375 x 30/360)               1.0011458

The minus sign indicates subtract the points so, as the Co will get less CHF in the future, it is a cost. The bank will pass on the costs and the earnings which it incurs in covering the exposure for you so notice that on the outgoing USD arrow, lying behind the pricing on that, is the USD borrowing that the bank did to cover its exposure whereas on the incoming arrow in the company’s forward, the interest lying behind that is related to the CHF deposit.

So let us now work out the points for the other side of the market but short-circuiting some of the arrows! 

2) Now the company has to pay away USD 1,000,000

        To                                                             T30

         CHF                                                                                          


Forward Behind this arrow a deposit    +                   in USD 1 1/4

              Behind this arrow a borrow     -                    in CHF 1 5/16

Now the formula: spot x  (Ibase – Inb) days /360   

                                   1 + (Inb x days/360)       

1.1888 x (.013125 – .0125) 30/360 = .00006190    = .0000618 or .618 points

     1 + (.0125 x 30/360)                      1.0010416

points are positive therefore add, to give a forward rate of 1.1888 + .618 = 1.1888618

In absolute numbers then:

        1,000,000       = 998,959.48 so deposit 998,959.48 USD to give 1,000,000 at T30

1 + (.0125 x 30/360)

To obtain  USD 998,959.48 at To sell CHF 1,187,563 @ 1.1888

To borrow CHF will cost 1,187,563 x .013125 x 30/360 = 1298.89

Total CHF at T30 therefore  = 1,188,861.8

Therefore effective exchange rate  = 1,188,861.8 = 1.1888618

                                                           1,000,000

but note that, as points were added, it is a cost again as you need more CHF in the future to obtain the USD.

Appendix 3

Cost or Earning of the Forward (or Net Finance Cost/Earning)
Undertaking the forward usually gives rise to different cash flows than would occur if under taking a transaction spot.  These differences may be expressed as per annum costs or earnings.  We shall just take a look at this before moving onto the swap.
Let us take the situation where a US company is buying GBP1,000,000 forward 91 days to make a payment to a UK supplier.  We have the following quote:

Spot
GBP/USD
1.4386 - 1.4392

3 Mo pts (91 days)          82 -        74

3 Mo forward
1.4304 - 1.4318
The US Co is going to give USD to get GBP (unit one currency).  The US Co is therefore on the right hand side of the quote with a forward of 1.4318.  The US Co will therefore have to give USD1,431,800 on day 91.
Had the US Company done the same deal at the spot rate of 1.4392 it would have cost USD 1,439,200.  Therefore it has taken 7,400 fewer USD to do the deal forward than to do it spot, an earning to the company.  This can be talked about in terms of percent per annum and the percent earning may be derived in two ways:
(1) Using the cash flows.
Benefit of forward (compared to the spot)
Divided by the spot amount in USD 7,4000 / 1,439,200 x 360 / 91 x 100 = 2.03 percent pa.
(2) Using the FX quotes themselves we can use the following formula
                                                         Points  x 360   x 100 = Net Finance Cost or Earning ( NFC/E) 
                                                           Spot     days

 So using the numbers from above
0.0074  x 360   x 100 = 2.03 percent pa.
1.4392      91
As the forward shows a benefit over the spot, we refer to this as an earning.
* Note the implied decimal point needs to be put in.
6.7.2 Exceptions
For most currencies, which are quoted with ‘numbers of the base currency to one non –base’, the equation

Points / spot x 360 / days x 100 = Net finance Cost or Earning 

works very well.

But where we wish to find out the net finance cost or earning in the ‘unit one’ currency terms we have to be careful.

Situation.  A UK company needs to buy USD 1,000,000  91 days forward.

Quote
Spot GBP / USD 
1.4386 – 1.4392
3 Month Points
       82
 74
3 Month forward
1.4304    1.4318

The UK company will have to give GBP 699,105.15 (@ 1.4304) forward and would only have to give GBP 695,120.26 if done at the spot of 1.4386.  The forward costs GBP 3,984.89 more, so is a cost.

(1) Using cash flows to convert to percent pa (on 360 day basis)


3984.89 / 695,120.26 x 360 / 91 x 100 = 2.267866 pa cost

(2) Using the FX rate


0.0082 / 1.4386 x 360 / 91 x 100 = 2.25493955 pa cost

Obviously we have managed to come up with a different answer.  This indicates that using Points / Spot is wrong in this instance.  Try instead using                                  

                     Points / Forward x 360 / 91 x 100


0.0082 / 1.4304 x 360 / 91 x 100 = 2.267866% cost

now the two answers agree.  So, where we need to find out the NFC/E in the unit one currency terms, we need to put points over the forward rate.

Actually, working out the cost or earning involved in this way is not normally very important. What is important is that you remember that there are costs and earnings involved in the forward and this is important when we consider the next subject which is the swap.
Chapter 7 The Swap
7.1 Introducing the Swap

Suppose you are a cash manager in a multinational company.  You have one subsidiary, let's say in Switzerland, that has a surplus of Swiss Francs which you know will exist for three months, as you also know that there is a need for those Swiss Francs by the Swiss Company to make a critical payment to a supplier in three months time.  At the same time, you know you have a subsidiary in the UK which is short of funds and which needs to borrow GBP 5,000,000 for this period of time.  You have two choices to consider.

The first is to let each subsidiary handle its own affairs. The second is to use the surplus in one company to fund the deficit in the other company.

We will consider first the subsidiaries acting independently. If this happens the Swiss subsidiary would deposit its funds on the Swiss market.  The interest rates quoted for the Swiss Franc are:               

1 5/8 – 1 ½ pa for the three month period.  

If, as in this case, we wish to lend our money to the bank, they will give us the lowest rate i.e. 1 ½ % Note no spread is deducted or added, just use the straight rate given (The rate given would vary to an extent with the size of the deposit).

Back to our problem.  We now know the Swiss Company could deposit its funds for 3 months at 1 ½ %, but what about the UK sub?  The UK sub is faced with money market rates in the UK of                       

4 5/32 – 4 1/32 

and is able to borrow at Libor + ½  i.e. it is able to borrow at 4 5/32 + ½% or 4.65625 pa for three months.

The UK Sub will need to borrow GBP 5,000,000 for three months, or 91 days, therefore its interest cost will be

5,000,000 
x 
                 0.0465625  
x  91/365 = 58,043.66

principal borrowed

interest decimalised
days divided by 365 day year

The UK sub will have to repay GBP 5,058,043.66 in 91 days to its bank.

At a spot rate of 2.3870 (we will see why this spot rate in a minute) GBP5,000,000 is equal to CHF11,935,000.  If the Swiss sub were to invest this amount in the money market it would earn:

11,935,000
 x
 0.015

x 91/360

= 45,253.54

principal invested
deposit rate
number of days in the




decimalised
period divided by 360 as Swiss







Francs are accrued on 360 day basis

or a total of CHF11,980,253.54 (principal + interest) at day 91.

 The second choice you have is to borrow the CHF from the Swiss sub and lend to the UK sub.  Suppose the Swiss sub agrees to this on the condition that it ends up with CHF11,980,253.54 at the end of the period i.e. it is no worse off than if it was left to its own devices.

As you will be selling CHF and buying GBP today, and selling GBP and buying CHF in 91 days, this is a two way transaction.

You should do this via a swap.  A swap is a “pure time operation which is a simultaneous spot and forward deal executed with one bank”.  You may still obtain competitive quotes from more than one bank but the spot and forward will be done with the same bank.

7.2 Pricing the Swap
Because the bank sees both ends of the swap i.e. the spot today and the forward in the future, it is able to approach the transaction in a different way to the way it would if it only saw the spot or the forward.

In this section we will learn some rules as to how to approach the swap.  They have been kept simple to reflect what is needed for a cash management/ basic treasury course.  The more “sophisticated” uses of the swap and a deep discussion of why the swap is costed/priced as it is, is best left to the appendix.  With this in mind let us move on.

The Steps
Remember:

1. The swap is a pure time operation. The currency, because it is bought today and sold back again in the future, is effectively only being “used” for a period of time.  Interest rates reflect the cost of borrowing (or the earning if depositing) a currency for a time period, i.e. the costs or earnings of “using” a currency

2. The way the costs and earnings, in terms of the interest rates of the currencies involved, are reflected in foreign exchange is shown in the forward points.

3. Therefore as the swap is a pure time operation we are interested in the costs or earnings that are caused by moving through time, and these are reflected in the forward via the forward points.

4. We therefore look to see what we are doing in the forward part of the swap, that will tell us which points are our points and these drive the costs or earnings of the swap

5. Then, to keep life simple and to ensure that we use the correct points, for the spot part of the swap, use the spot on the same side as the forward.

7.3

Maybe an analogy will help.

Suppose you are the owner of a Vauxhall Corsa Comfort 1.2i (a small runabout, economical on fuel but not impressive) which would have rental value of GBP20 a week and a sale value of GBP9,000.

You are due to go on a date and you wish to impress your partner.  You have a rich (well, richer than you) friend who owns a Rolls Royce, value GBP135,000, rental value GBP100 per week.  The friend has hit a minor cash flow problem and wishes to use a more economical car for a week.  You decide to swap cars.  What will you pay your friend?

Well, assuming no credit risk, the only costs at issue are the rental, or time costs.  Why? because your friend only lets you have the Rolls Royce now, on condition that you give it back in one weeks time.  You on the other hand only let your friend have the Corsa on condition that they give it back to you in one weeks time (you know they will).  So the only payment that needs to be made is by you, to your friend, of GBP80, ie the difference in their rental, or time, values (100-20).

So the flows that take place are as follows:

Day 1. Drive to friend, leave Corsa pick up Rolls

Day 7. Drive to friend, pick up Corsa, leave Rolls and GBP80.

Note that while I have given them, the underlying values of the cars are not important, because what is lent (sold in the swap) and borrowed (bought in the swap) is received or given back at the end, plus the payment for time.

7.4 Back to our example
The rates we are interested in are:

Spot GBP/CHF 

2.3870 - 2.3892

3 months points


     162 -      137
3 month forward

2.3708 - 2.3755

Swiss francs 91 days  1 5/8 – 1 ½

GBP             91 days 4 5/32 – 4 1/32 

and is able to borrow at Libor + ½  
If using the arrows, then the problem may be illustrated as follows

                 To                                                                  T91

                             UK Co has to pay away today      and will receive enough GBP T91

               5,000,000

Alternative 1

Borrow GBP 5,000,000                                                       Pay back 5,058,043.66

5,000,000 
x 
0.0465625  x  91/365 = 58,043.66 add principal


Alternative 2   

                       11,935,000 x .015 x 91/360 = 45,253.54 add principal

  Borrow CHF                                                                           11,980,253.54

Swap to GBP                  sell CHF 11,935,000                        buy CHF 11,980,253.54

                                    @2.3870                                                    @ 2.3708             

                                      buy GBP5,000,000                               sell GBP5,053,253.56

Note, all the arrows match.

See  next page for walk through of the figures

How to get the right rates for the swap

Step 1. Q. What will we be doing in the forward? This tells us the time costs or earnings involved.

 A.  Well, we will have to pay back the CHF to the Swiss Co so, as we only have GBP we will have to give GBP and receive CHF i.e. be on the left hand side of the market as we will get the least CHF, a rate of 2.3708.  Note the 162 points are the really significant figure here.

Step 2 This will then mean that we will use the spot rate of 2.3870 (difference between this rate and the forward of 2.3708 is 162 points)

Step 3 How will the deal look?

i) Q. How many CHF to borrow from the Swiss sub?

   A. GBP5,000,000 is needed today which at a spot of 2.3870 is CHF11,935,000

ii) Q. How many CHF do we need to buy back for day 91?

    A. We already know the Swiss Co will be expecting 

         (11,935,000 x 0.015 x 91/360) + 11,935,000 = 45,253.54 + 11,935,000 = 11,980,253.54 

iii) Q. What will this cost us?

A. We already know that the forward rate to give one GBP and receive in return CHF is 2.3708, therefore 11,980,253.54 divided by 2.3708 = GBP 5,053,253.56

Summary of the deal

1) GBP sub borrows directly, total repayment of  GBP 5,058,043.66




or 

2)  Swap

                  SPOT




DAY 91

Sell CHF11,935,000



Buy CHF11,980,253.54

@2.3870






@ 2.3708

Buy GBP 5,000,000



 Sell GBP  5,053,253.56



This gives a lower cost to the UK sub of 


       4,790.10

therefore do the swap.

We could easily convert the outcome for the UK sub into an effective borrowing rate.

Principal at day 1

5,000,000.00

Paid back at day 91

5,053,253.56
Effective interest amount
     53,253.56

Effective interest cost

53,253.56  x  365 x 100 = 4.27 %







          5,000,000     91

versus, the rate borrowing directly from the bank of 4.65625

There is obviously an advantage here, mainly because the company has utilised its own funds rather than having to borrow from a bank at the borrow rate plus the spread.  How the advantage (of GBP4,790) would be shared amongst the parties involved, the Swiss sub, the UK sub and the cash manager/central treasury, would depend on discussions similar to those in chapter 12 on sharing the advantage of pooling.

7.5 Summary of Swap so far
· The swap is a pure time operation so only the time costs or earning incurred by the bank will be at issue.

· The time costs or earning, essentially interest differentials, are reflected in the forward points.  Therefore, to know which points are ours we have to look at what we are doing in the forward part of the swap.

· This will tell us what side of the market we are on.

· This will tell us the points that are ours.

· For simplicity’s sake, use the same side for the spot. (see appendix 1 for those that wish to examine this in more detail.)

We have seen one use for the swap, ie moving group liquidity around to better use it, in this case using a surplus in one part of the group to fund a deficit in another part of the group.

We can practice using the swap in another circumstance and that is to perform a cross border cash concentration exercise to improve our interest returns.

7.6 Cash Concentration
Up to a point, the more money we invest the better the return we receive.  We know we earn a higher rate of interest on a deposit of GBP100,000 than we do on one of GBP10.  This principle may be put into action to improve group returns.

Situation
The US based cash manager for an international group with subsidiaries in the UK and Denmark is reviewing expected balances within the group for the next three months.  The UK subsidiary has a surplus for the next three months (91 days) of GBP 618,000 and the Danish subsidiary has a surplus of DKK 4,115,000 for the next three months.  The US company has a surplus of USD650,000 for the next three months.

Looking at the rates below, the cash manager decides to concentrate the various surpluses, using the swap, into USD.  What benefit will this give?  We will measure overall benefit in terms of USD rates.

Interest Rate Bands, USD Equivalent
Interest rates in: USD

GBP          DKK

0 - 499,999
   1
  2               1 ½

500,000 - 999,999
1 ¼
  3                2

1,000,000 and over
1 ¾
4 ½              3

Note: As the amount invested moves into a higher band, the higher rate of interest will apply to the full amount on deposit.

Foreign Exchange Rates
GBP/USD
1.4386
-
1.4392

3 Month points
       82
-
       74

3 month forward
1.4304

1.4318

USD/DKK
8.4153
-
8.4186

3 month points
     345
-
     359
3 month forward
8.4498

8.4545

Remember. The individual subsidiaries will wish to end up with the same earnings that they would have had acting independently.

Step 1 We need to know what each subsidiary would earn with the balance it has.  The interest rate tiers are quoted in USD equivalent so we need to know what the USD equivalent of each balance is.  To do this we might as well use the spot rate that we would use in the swap.  To do this we need to think ahead to what we will be doing in the forward part of the swap (remember it is the forward points that are important and we will stay the same side).

Step 2 If we are raising USD today then: we will sell one GBP today to receive USD and therefore in the forward we will be giving USD to get one GBP, therefore on the right hand side of the quote, therefore a forward of 1.4318 and a spot of 1.4392 (difference 74 points) for DKK we will sell DKK to get USD today so in the forward we will be giving one USD to get DKK and will therefore be on the left hand side with a forward of 8.4498 and a spot of 8.4153 (difference 345 points).

We have all the rates, now the calculations.

Step 3  The position for each acting independently

i) How much will the Danish sub be expecting to have in total at day 91?

At a spot of 8.4153, DKK4,115,000 will equal USD488,990.  This means that the Danish sub would earn 1 ½ pa

4,115,000 x 0.015 x 91/360 = 15,602.71 so would expect 4,130,602.71 at day 91 so this is what the US cash manager will have to buy forward.

ii) How much will the UK sub be expecting to have in total at day 91?  At a spot of 1.4392, GBP618,000 will equal USD 889,426

This means that the UK sub would earn 3% pa

618,000 x 0.03 x 91/365 = 4,622.30 so would expect 622,622.30 at day 91 so this is what the US cash manager will have to buy forward.

iii) The US company has USD650,000 so will earn 1 ¼ pa 

650,000 x 0.0125 x 91/360 = 2,053.82 to give a total of 652,053.82 at day 91

Step 4 Concentrate funds using the swap
Spot



Day 91

Sell DKK 4,115,000                                                    Buy DKK  4,130, 602.71

@   8.4153
@ 8.4498

*Get USD   488,990                                                    Give USD      488,840.29**

Sell GBP     618,000                                                    Buy GBP       622,622.30

@   1.4392                                                                                    @ 1.4318

*Get USD   889,426                                                    Give USD      891,470.61**

Total USD at Spot

* 488,990

* 889,426

   650,000

2,028,416 which may now be invested @ 1 ¾ pa

2,028,416 x 0.0175 x 91/360 = 8,972.92

To give total USD at day 91 of
  

                                                         2,037,388.92

less USD used to repay: Denmark  **488,840.29


UK          **891,470.61


Net                                                     657,078.02

Previous total acting independently
     

                                                           652,053.82
Benefit gained from concentrating funds
         

                                                               5,024.20

7.7 Summary

The chapter has sought to introduce the swap and show students how to work out what to do:

*look to the forward transaction, this tells you which side of the market you are on, this tells you the points that are important to reflect the time costs or earnings involved in the swap, stay the same side for both the spot and the forward as this will ensure that those points are used.

Now practice using the question in appendix 2

Appendix 1   Caveat.  Do not read this unless you really need to!

Many will argue that using the spot on the left hand side is wrong in this instance but no one will argue that 162 points are not the significant figure for costing this swap.  So, will using a different spot rate really affect matters?  The answer is yes but not a lot.  Let us use the spot on the right hand side this time.

At a spot rate of 2.3892 GBP5,000,000 is equal to CHF11,946, 000

The Swiss will therefore expect at day 91

(11,946,000 x 0.015 x 91/360) + 11,946,000

= 45,295.25 + 11,946,000 = 11,991,295.25

So          Spot                                                      Day 91

Sell CHF 11,946,000

Buy CHF  11,991,295.25


@2.3892
less 162 points
      @ 2.3730

Buy GBP 5,000,000


Sell GBP    5,053,221.77

Cost in GBP using 2.3892 as spot
      53,221.77

Cost in GBP using 2.3870 as spot
      53,253.56

Small difference of


             31.79

 Appendix 2                                                                   

                                                            PRI Case D
Part i 
There is to be a dividend paid to the UK of USD 5,000,000 in six months time.  Given the rates below
1) At what rate will you cover the dividend forward?
2) How many GBP will you receive?
3) What is the benefit or cost (net finance cost or earning) over the current spot rate?
Spot     GBP/USD 1.4457- 1.4563
Six month points       154-      144
Part ii 
PRI USA generates surplus cash flows in USD although there is some seasonality.  These are normally held on deposit in the USA.  The UK tends to be cash poor with the balance of its liquidity needs funded via overdraft at base +1% (currently base is at 4%).  There is a surplus balance forecasted of USD10,000,000 for three months (91 days).  Given the rates below would it be worth transferring this to the UK for three months? Assume that the US company will want to be in the same position after three months that it would have been had you not interfered. 
Spot       GBP/USD  1.4391- 1.4393
Three month points         78         74
Money Market Rates
Three month USD 1 31/32 – 1 29/32
PRI Case D Answer

Part i

1. Will be giving USD to get one GBP, therefore on right hand side of quote.

Points are high on the left, 154 and low on the right 144, therefore subtract the points.

So 
1.4457 – 1.4563

     154         144

   1.4419

2. Need 1.4419 USD to get one GBP therefore 5,000,000 / 1.4419  = GBP 3,467,646.86

3. If done spot at 1.4563

5,000,000 /  1.4563 =

                                                     GBP 3,433,358.51
so forward gives


                                                                  34,288.35     more , which is better.

On a per annum basis

34,288.35
x
365
x
100 = 2.03 pa on a 365 day basis

3,433,358.51
180

Pt ii The US company would earn

10,000,000 x 0.0190625 x 91/360 = 48,185.76

So UK company may borrow 10,000,000 USA today and pay back  

10,048,185.76 at T91

Spot





T91

Give 10,000,000 USD



Get 10,048,185.76 USD

@ 1.4391




@ 1.4313

Get 6,948,787.44



Give 7,020,321.22 GBP

Net Difference in GBP between Spot and Forward = 71,533.78 cost

Borrowing GBP directly

6,948,787.44 x 0.05 x 91/365  =  

             86,621.87
so borrowing via the Swap is better by
             15,088.09

 Ch 8 Options

8.1 The Bank Time Option

One of the problems with foreign exchange risk management is the uncertainties of life. There is the obvious uncertainty of which way rates are going to go. If we knew that we would know whether we should cover or leave an exposure open and execute the foreign exchange spot. There are other uncertainties relating to:

· will the exposure happen or not? E.g. when bidding for a contract in competition with others

· when will the transaction take place? E.g. you know you are due to be paid in 30 days but will the money arrive on time?
· How much will be involved? 
There are ways around these uncertainties e.g. using swaps to move through time if dates are changed, or covering a part of the exposure and ‘moping up’ the balance spot and so on. Options also offer a way to cope with uncertainty.

The first type of option that we shall consider is called a bank time option.

Consider this problem presented to the Treasurer of PRI.

PRI Case F. Ocean Swell

Some time ago PRI issued a purchase order for some equipment from the USA. Payment for the equipment and for the shipping costs, are due when the ship on which the equipment is being shipped arrives in the UK. The arrival date is uncertain because, to keep costs down, a liner service with regular sailings has not been used to transport the equipment. Instead, a tramp steamer, operating out of Seattle, has been used. The many ports passed on the way, the negotiation of the Panama Canal and the vagaries of the Atlantic weather mean that it is extremely difficult to determine the exact arrival date and hence, payment date.

The equipment was shipped two weeks ago and that means it could arrive any time within the next thirty days. Since the total invoice is large and since the dollar is likely to strengthen, PRI now wishes to cover their exposure. 

Their first thought is to use a bank’s forward time option. This allows PRI to have a choice as to when, in a specified period, they may do a transaction but not whether they do it i.e. once agreed, the deal has to be done at some time in the period agreed.

Given the following rates

Spot GBP/USD  1.6390                    1.6400

30 day points             98       -                  96

1.6292                   1.6304

Questions

1) What would the bank’s two-way quote be for a time option running from T0 to T30?

2) Is there a better way of covering the exposure?

3) What risk would PRI be taking if you covered this exposure yourself?

Answers

1) The bank has to assume that whatever PRI does (buy or sell USD) it will be done at the worse time for the bank within the thirty day period. Therefore on the ‘give one GBP get USD’ side they will give PRI the least possible number of USD in the period. This is 1.6293, the forward rate (note that the forward includes 98 points which, being the ‘large ones’ are cost points). On the other side, giving USD to get one GBP, the most USD the bank may take off PRI is 1.6400, the spot rate. The quote given by the bank would therefore be

      GBP/USD1.6292 – 1.6400

PRI would then tell the bank that they will buy USD for delivery at any time in the next 30 days at a rate of GBP/USD 1.6292

2) To answer this question, consider how the bank would handle the problem they have taken on, on PRI’s behalf. They have contracted to deliver to PRI USD at 1.6292. The way they could be certain of delivering them at that rate is to fix their exposure now. Note that 1.6292 is the forward rate, so the bank will purchase the USD forward.

                          T0                                                                       T30

                                                     Company Exposure

                                                    
                                                     USD                                     



           Company cover                     Bank Time Option

  

                             Bank agrees to deliver USD so           Bank’s Exposure 1.6292



                           Bank covers forward at                                                     1.6292

Now, suppose PRI’s payment becomes due on day 15. The bank will have to deliver to PRI the dollars it has promised but it is not itself due to receive them until day 30. How may the bank deliver the dollars on day 15?

Easy, it swaps back from T30 to T15 (note T15 is, of course, now spot) as shown below. So what is the net result for the bank? Well that will depend on the rates in the market at the time but let us suppose that as 15 days is half the period then the points will be half the original 30 day points. Therefore the points will be (roughly!)

15 day points 49  -  48

Now in the forward part of the swap the bank will be giving GBP and receiving USD i.e. on the right hand side of the market, this will be 48 points. These are the small points and therefore are earning points.

New rates at T15

Spot GBP/USD  1.6300 – 1.6310

15 Day Points           49            48


Forward              1.6251 – 1.6262

                 T0                                               T15 (new To)                       T30 (new T15)

                                              USD


                                                            1.6292 The agreed rate

PRI collects on its contract with the bank


The bank has covered forward at 1.6292 with settlement due at t30. To be able to produce the USD at T15 (today) it has to reverse its position at T30 (new T15) and bring it back to today by using a swap at the rates above.

                                 The original exposure                 



                            Original forward to cover                                                      1.6292

New Exposure at contracted  rate   1.6292                                                                                                                                        



                      New spot1.6310                                                       New Forward 1.6262


                                          Give at 1.6292                                     Give at 1.6262              

                                          Get at   1.6310                                     Get at   1.6292

Bank gains                                            18 points                                              30 points

The answer therefore is that the bank may cover forward (passing all the costs of doing this to PRI) and swap back thus earning 48 points, so may the company. Note that the 48 points are the small points therefore the earning points. 

3) There is a risk, perhaps small, that interest rate differentials may switch around in the intervening 15 days. What do we mean by that? 

Well the original forward rate of 1.6292 included 98 points i.e. the cost points and the bank passed all these on to PRI in the forward rate. Normally if it is a cost going one way then it will be an earning going the other way in the forward. Put another way, at the time of the original forward the interest rates in the UK were higher than in the US therefore going forward means effectively borrowing at the high interest rate, UK and depositing at the low interest rate, USD to give a cost. If the relationship between the rates stays the same then when the bank swaps back it is borrowing at the low interest rate, USD and depositing at the high interest rate, GBP to produce an earning (look at the arrows above). The risk is that in the intervening period interest rates in the UK will fall below those in the USA, thus producing a cost when swapping back. 

8.2 Options

For a long time bank time options were the only form of FX option available. Now however, options allowing a lot more flexibility have been developed.

8.2.1 Definition.

 An Option is the right but not the obligation, to buy (call) or sell (put) a currency at an agreed rate (strike or exercise price) over a certain period of time. For this right a premium is paid, usually at the start of the period.

This definition is from an option buyers’ point of view. 

8.2.2 Now it is time to introduce some more terminology.

8.2.2.1 American style option: With an American style option the owner (holder) of the option has the right to exercise the option at any time in the option period. Suppose the buyer has purchased an option from the seller (or writer) that has an expiry date (the date up to which the option is valid and after which the right lapses) three months ahead. The holder may exercise the option at any time from the moment the option is purchased until the end of the period i.e. could exercise now, tomorrow, the next day, the next week or at the end of the period.

8.2.2.2 European style option. With an European style option the holder still has the right to exercise or not but may only exercise the right at the end of the period.

8.2.2.3 Over the Counter (OTC) options. OTC options are options that are bespoke, or tailor made, to fit a particular exposure or need. They are bought from financial institutions on a one off, individual basis by whoever needs them.

8.2.2.4 Traded Options on the other hand are options that are traded on a particular exchange and so each option has specific characteristics. This is so that those trading the options, buying and selling them, know what they have bought or sold. So if a company had a need to cover an exposure of Thai Baht say 10,367,000 arriving in 49 days time which they wished to cover using an option then they would probably go to a bank (or limited number of banks) and ask for a specific option that allowed them to sell or not, THB 10,367,000 on day 49 i.e. an OTC. They would probably not be able to obtain such an option on a traded market. On the other hand if they broadly know they have USD 10,000,000 to purchase sometime in the next three months then a traded option would probably be a viable proposition.

8.3 Lets look at how a traded option would be quoted before discussing some additional terminology. There are differences between the different exchanges. We will first take a look at the Philadelphia Exchange.

 8.3.1                                          Options

                                          Philadelphia Exchange 

Option(a) and     Strike Price(c)   Calls- last (e)                  Puts- Last (f)                               

Underlying(b)                         Jun     Jul     Sep                 Jun    Jul    Sep

 31,250  British Pounds (a) – cents per unit (d)

Bpound

169.90               160                  -         -        -                      -      0.55       -

169.90               162 ½              -         -        -                      -      1.07     2.75

169.90               165                  -         -     5.62                 0.40   1.70     3.68

169.90               167 ½              -         -       -                     1.15     -        4.82  

169.90               170               1.15   2.23   3.40                 2.04     -        6.47

169.90               172 ½           0.48   1.25     -                       -        -           -

169.90               173               0.12      -       -                        -        -           -

Now what does all this mean? (a)The option is for British Pounds and each contract is for 31,250 British Pounds (GBP). (b) Underlying. This refers to the current cash market price and as we shall see this gives us a rough benchmark to set against the option strike price. We will return to this later. (c) Strike price. This column gives a range of strike prices. The option purchaser may choose, within reason, the strike price that they want. Strike prices are quoted (d) in cents per unit i.e. 160 equals 160 cents equals 1.6 USD for one pound. (e) Calls –last. Under this heading are the premiums to be paid for the option. A call is used when the option holder wishes to receive GBP and give USD. Puts (f) on the other hand are when the option holder wishes to give GBP to the option writer and receive USD in return. Again, under this heading are the premiums for the various strike prices for the options with expiry dates in June, July and September. If space permitted, premiums for August expiry would also be available, as would premiums for December and March. The premiums themselves are also quoted as cents per unit. So if a -

‘single contract for a GBP call (i.e. if exercised the option holder will have to give USD and receive GBP), American style, strike price of 170, expiry in July’

 is purchased it will cost 

 Contract size x premium = Premium in USD           or    31,250 x 2.23 = USD 696.875

100                                                                                           100

 This premium is paid when the option is purchased. 

8.3.2.1  Effective Rate

What happens if the option is exercised? If exercised the holder will receive GBP 31,250 and will have to pay 

31,250 x 1.7 = USD 53,125. Note that the total USD paid for one GBP is the premium of  2.23 cents per GBP plus the strike price of 1.7 USD per GBP or USD1.7223. 

Or: total USD paid =  USD 53,125 + USD 696.875 = USD 53,821.875

                                       USD 53,281.875 = 1.7223
                                          GBP 31,250

The effective rate is therefore GBP/USD 1.7233

8.3.2.2 ‘In’ ‘At’ and ‘Out of’ the money

We now need to consider a few more bits of terminology, in the money, at the money and out of the money. Take our option above. As option holders lets say we have puts at 170. This means we may give GBP to the writer and receive 1.7 USD in return. Suppose the spot rate on the day we want to exercise the option (let us assume on the expiry date) is 1.75, will we want to exercise? No, because if we exercise we will only receive 1.7 USD whereas selling pounds on the cash market will give us 1.75 USD. The option then, is out of the money. If on the day we want to exercise, the spot rate is 1.70 will we exercise? Well we are indifferent as we will receive 1.7 USD from exercising the option or from transacting in the cash market. The option is said to be at the money. If on the other hand the spot rate on the day is 1.65, will we want to exercise the option? Yes, as by exercising we will receive 1.7 USD but transacting in the cash market will only give us 1.65. Here the option is said to be in the money, in fact 5 cents in the money. The 5 cents is the difference between the strike price of 1.7 and the cash market price of 1.65. The 5 cents is also referred to as the intrinsic value. Figure 8.1 illustrates the above.

                            Figure 8.1 Out of, At and In the money

Value

                                                At the money

  Of          3

Option     2

  In

               1                                                                    In the money

Cents         Out  of the money


      
          0        173     172       171      170      169      168      167             Current Cash Price

8.3.2.3 The Underlying

This refers to the currency in question, i.e. in this case the British Pound and the cash market rate that will be the benchmark for an at the money option.

We need to know what cash market rate we are looking at to decide what is the intrinsic value of an option. In the quote above, the column headed ‘underlying’ has the figure 169.90. This is in fact only a rough guide because the underlying will vary depending on whether we are talking about puts and calls or indeed it could vary depending on the expiry date. The underlying could either be the spot rate or a relevant forward rate. How do we know which rate to use? 

Consider the option writer. When they write the option they are at risk, the risk being that the option holder turns round and immediately exercises the option and makes a profit. To avoid this possibility, included in the premium there must be an amount that takes up the difference between the strike price and the underlying at the money cash price. Take our example of a put at 170. Suppose when the premium was quoted the current cash price was 167. The premium would have to be at least 3 cents. If the premium were only 2 cents then the option holder would immediately exercise, give pounds and receive 170 USD. The effective rate would be 170 less the 2 cents or 168. The USD could then be sold at 167 cents for one pound thus making an instant 1 cent profit. Clearly the premium would have to be at least 3 cents to stop this happening. But what is the relevant cash price, the spot or the forward? If today is June 5th and the option chosen is a September expiry put at a strike price (SP) of 170 then what would be the different outcomes? Remember that the option writer has to guard against giving away any intrinsic value when quoting the premium. The cash market prices for June 5th are 
Spot GBP/USD 1.6985 – 1.6995 and the relevant forward rate for a September expiry is                        

                           1.6665 – 1.6695.

There are two ways to look at this, the first is from the holders point of view and the second is from the writers point of view.

1) From the option holder’s point of view they could exercise today. If they did they would

Give GBP 1-00           Get   USD 1.7000

Get GBP   1-00           Give USD 1.6995
Net                                                 .0005

  or 2) The option holder could today sell forward USD at 1.6695. If they did then on expiry they would exercise and

Give GBP 1-00         Get    USD 1.7000

Get   GBP 1-00         Give  USD 1.6695
Net                                                 .0305

Clearly 3.05 cents is a higher profit than .05 cents so this is the intrinsic value that would be included in the premium i.e. it is the forward that is the underlying for the ‘at the money’ strike price on the put. However is 3.05 the correct number? 

From the writer’s point of view, if they had to guard against being exercised then they could ensure that they had the USD to deliver by covering forward. If they did then the USD they would receive would be 1.6665 so from their point of view they need to include the difference between what they will have to give to the Holder i.e. 1.7 and what they will receive from the market i.e. 1.6665 = 3.35. The premium quoted is 6.47 cents and we may now say that this is made up of 3.35 cents of intrinsic value and 3.12 cents of time value. 
Note that the option holder, if they are buying the option to cover an exposure i.e. really will have GBP to sell in the future rather than just speculating to sell and then buy back, should still be happy with the forward of 1.6665 being used as this is the rate that they would have if they covered forward i.e. sold GBP and bought USD.

So why is the underlying quoted as 169.90? Try doing the same exercise for a call with a SP of 165 and a September expiry. The forward for this date would be        

                       1.6665 – 1.6695  
See Appendix 1 for the full answer but in short, one number is being used to cover a variety of different underlyings so it is really just a quick guide to the underlying cash price.
8.3.3                                           

Here is a different currency option contract.

                                                     Options

                                          Philadelphia Exchange 

Option and     Strike Price   Calls- last                            Puts- Last                                

Underlying                         Jun     Jul     Sep                 Jun    Jul    Sep

62,500  Swiss Francs – cents per unit

S Franc

67.07                  66              -          -        -                 0.34   0.87    1.63

67.07                  66 ½          -          -        -                    -      1.14      -

67.07                  67            0.54      -       1.65             0.75   1.37    2.10

67.07                  67 ½          -        .87      -                  1.15     -         -

Note that the quote is not how we normally expect it to be. We normally expect it to be in the form of USD/CHF i.e. numbers of CHF to one USD. The traded options quote is numbers of US cents to one CHF.

8.3.3.1 Try an example. A US treasurer has the following exposure

               To, May 30th                                   T30 days


                                                                                         CHF 1,000,000

1) Will the treasurer buy puts or calls?

2) How many contracts?

3) If the strike price is 67, Sept expiry, what will the total premium be?

4) What will the effective rate be if exercised?

1) The transaction that the treasurer needs to undertake to cover the exposure is 

                    sell CHF                                                       Give CHF = Puts

                    buy  USD                                                                         

2) The number of contracts is determined by the number of CHF to be used, as the contract size is specified in numbers of CHF, 62,500 to be exact. 

So 1,000,000  = 16                               

                            62,500

3) Total premium is therefore 16 x 62,500 x 2.10 = USD 21,000

                                                   100

4) The effective rate will be 67 less 2.10 = 64.9. Why less the premium this time? Because a) the premium is always a cost and b) in this case the treasurer is giving CHF to receive the USD therefore to make the premium a cost we subtract the premium i.e. receive less USD overall for our CHF. 

In absolute amounts, on exercise, give CHF 1,000,000 and receive USD 670,000. We have already paid away USD 21,000 so the net receipt is USD 649,000. Therefore the effective rate is 

                                                           649,000   =  .649 or 64.9 cents

                                                         1,000,000

8.4 Using Options

Now we have enough information (not quite in fact) to answer the series of questions below

i) You are an American Treasurer and you have decided to use an option to cover a GBP payment you have to make of GBP 1,365,000 in one months time. Today is April 29th. Given the information below

a) Will you buy puts or calls?                                                                

b) How many contracts will you buy?                                                   

c) If you buy a 1.5900 strike price, June expiry option, what will your total premium be?                                                                              

d) If you exercise the option what will your effective rate be?              

e) What will the underlying be for this option?                                   

f) If on the 29th May the June option has a value of 1 cent and the spot rate is 1.5975 what will you do and what will be the effective rate that you will have attained (ignoring the original premium paid)?      

                  Spot Rate on 29th April GBP/USD 1.5901 – 1.5911

                  Two month points                                 74           60

                  USD/ GBP
 Options (CME) GBP 62,500 cents per GBP

                  Strike Price                           Calls                                     Puts

                  April 29th                   May                 June                May           June

                  157                             1.80                 2.44             0.26              0.88

                  158                             1.10                 1.84             0.60              1.40

                  159                             0.58                 1.34             1.14              1.90

                  160                             0.34                 1.00             1.90              2.56

                Calls: 2,242  Puts: 152  Volume: 2,394. Previous days open interest: 14,082

Notice that this is a set of data on a contract traded on the CME or the Chicago Mercantile Exchange. 

8.4.1 

First the exposure


                                                                                                GBP 1,365,000

                                                                                                        Call for GBP

The transaction we need

                                                                                                        Give the USD

a) the answer is buy calls

b) contract size is GBP 62,500 therefore the number of contracts the treasurer needs to buy is 

                                                    1,365,000 = 21.84

                                                        62,500

     the treasurer cannot buy 21.84 contracts, only 21 or 22. They choose   

     22.

c) Before answering this question we need to sidetrack into the decision process/ strategy for deciding on the strike price and expiry date.

First, the strike price. Broadly you may choose an SP that is in the money, at the money or out of the money. There is no easy answer as to which to choose. Presumably the treasurer will be using an option as insurance so if the treasure thinks that the GBP will weaken then they would leave the exposure open being fairly confident that they could purchase the GBP more cheaply in the future. However, to guard against themselves being wrong, they may take out an option. Being fairly sure about their prediction they may go for an out of the money option as they will pay a lower premium for it compared to an at the money or in the money option, so less outlay upfront. The problem is that if they are wrong the rate will go further against them before the ‘protection’ they have bought comes into action. On the other hand if they go for an at the money option then they will pay more for the option but they will lock into a rate which is equivalent to the cash price (less the cost of the premium of course). They will pay even more for an in the money option. The other problem with price and the at the money option, is that the time portion of the premium is highest at the money. Look at figure 8.2 below.   
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This picture above has no relevance to options at all, unless it is to wake you up after the discussions above. Now for the figure I really wanted to copy here,

Figure 8.2     

   Figure 8.2 Out of, At and In the money 
                                       And Time Value
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Cents 0
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The line from 0 value to A is the value line for a GBP put option at expiry, with an SP of 170. But what about the value when the option still has time to run? Suppose the option has a month or two to run and is way out of the money say with the cash price at 172. The intrinsic value is zero but as the option has time to run there will still be some time value as there is a probability that the option may move into the money. We do not know what the value is but lets say it is less than a cent but bigger than zero and is marked with the * in the bottom left hand corner of the graph at point X. Now consider the position if the option is a long way in the money, say with an underlying of 168. The intrinsic value would be 2 cents but it would also have some time value, say where the second * is at point Z. Now join these two points with a smooth curve and  (with a little leeway for lack of graphical skills) we get the curve XZ that is the total value line. 

 Where is time value the greatest, i.e. where is the distance between line 0A and XZ the greatest? We can see that it is when the option is at the money, at 170 (see appendix 3). So if we buy an at the money option we pay most for the time value and also have the greatest chance of losing time value as the option moves away from the at the money position, as surely it will, during the life of the option. We may juggle the arguments as we like but I would probably decide to go for an at the money option as I see little point in going for an in the money option and paying a lot for intrinsic value which I might lose (others may see it differently). This is a GBP call and GBP has the greatest value spot so the underlying is the spot rate and the nearest SP is 159.

 Secondly, we have to decide on the expiry date. It is obvious, at least I hope it is, that we need an expiry date beyond the date of our exposure since if the option expires before the exposure date we will no longer be hedged. The question is how far beyond, as the further out we go the greater the premium will be. One additional piece of information is needed to inform our discussion. This relates to how time value decays for an at the money option. It does not decay in a straight line but in a curve as illustrated below in Figure 8.3. This means that you lose time value very rapidly as you approach the expiration date. On figure 8.3, as we move from Time A to Time B we only lose C of time value but moving a shorter period of time from X to Y we lose Z amount of time value assuming everything else is constant.
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Does this matter? Yes. Well, yes if you wish to take action before the expiration date because, as we shall see when we return to the questions, rather than exercise an option with time to run, it is usually better to sell it.

  So in terms of strategy we will want to go a reasonable distance beyond our expected exposure date but not so far that it costs an arm and a leg in up front premiums. That is how the decision to go for an at the money, June expiry was arrived at in this case.  

Now to answer question c).

c) Number of contracts is 22 and the June call, SP159, premium is 1.34 cents per one GBP, therefore the total premium is

22 x 62,500 x 1.34  = USD 18,425

                             100

d) The effective rate would be             159

                                            Plus    1.34

                                                   160.34

e) The underlying would be USD 1.5911 i.e. the spot, as this is where the GBP will produce the most USD, (the forward would only produce USD 1.5827). Using the same illustration as above
                           Give USD 1.5900  Get   1.0000 GBP                                  

                            Get  USD 1.5901  Give 1.0000 GBP          

Or in the forward                 1.5827

so the spot produces the most USD but as above use the ‘Get GBP’ side of the market = 1.5911
 f) The choices are 1) walk away and leave the option to expire unexercised

                               2) exercise the option

                         3) sell the option

We will not do the first alternative as we have an in the money option (by .75 cents) and to execute our transaction spot would cost us 1.5975. We could exercise. If we did the effective rate ignoring the initial premium would be 1.5900 a gain of .75 of a cent over the current spot rate. We would choose alternative 3). We would sell the option for 1 cent or USD.01. We would then, as we have sold our hedge, have to execute the transaction in the spot market at a rate of GBP/USD 1.5975. The net result will be

      Give     - 1.5975 to get GBP

             Get      +  .0100 by selling option        

 Net result          1.5875 or 1 cent better than the current spot

This represents a gain over the SP of 1.5900 of  .0025 or .25 cents. This .25 cents is the time value portion of the premium of 1 cent.

 Spot rate is           1.5975

 SP is                     1.5900
 Intrinsic value is    .0075

 Premium is            .0100
 Time value            .0025

In other words, if we exercise we only realise the intrinsic value of the option (.75 of a cent) but if we sell the option we realise both the intrinsic value and the time value (.75 and .25 of a cent). So it is usually better to sell an option than to exercise. 

8.5 Using options

8.5.1 We have been through the discussion of how to read and make use of options data. We do need to think about when options might be used in a little more detail. In reality options may be used for any purpose at any time i.e. from genuine hedging of known or unknown exposures to outright speculation. Traditionally options were used for those times when some uncertainty was present. This could be uncertainty as to whether or not an exposure was going to arise, the amount involved or the timing. In fact options may be used as an alternative to forwards when all these factors are known if the treasurer has a clear idea about why they are using an option
. 

8.4.1.1 Tender to Contract

 Options are not a panacea for all the treasurers’ problems. Take the tender to contract problem for instance. This arises where a company has been asked to quote a firm price for a piece of business (perhaps civil engineering works such as road building) that will:
· last for many years

· have a number of different currency costs involved 

· the bid price must be in USD 

· whether the bid is successful or not will not be known for six months. 

The company has a dilemma. Clearly it may calculate today, using the current market forward rates, the USD values of future costs in a number of different currencies and it may use these rates as the basis for working out its bid. But, does the company actually lock in those rates today? If it does and it wins the bid, then everything is fine. However if it locks in the rates and does not win the bid then it would have to unwind all its forward contracts with the potential for making a loss (could make a profit). If it does not lock in the rates and does not win the bid then again that is fine (except no business!) but if it does not lock in the rates and wins the bid it may need to cover its exposures and we can be reasonably sure that cover will not be available at the rates used for the bid, so again a potential for making a loss. 

 The ‘option’ was said to be ideal for covering this problem, as it need not be exercised if not needed and may be sold to recover some of the upfront cost. However options are ‘expensive’ and so if not many bids are won then a lot of expense will have been incurred on options that may remove all the profit from the business. E.g. if the premium cost is about 10% of the profit and only one in ten contracts are won, then the net profit would be zero.

8.5 Case Study

 Try the following case study.

                                                       NAUTILUS               Part 1

Captain Nemo, owner of Nautilus Shipping, a dollar based company, admits to being all at sea in the area of finance. He has therefore recently hired you as treasurer to deal with the company’s funding, cash and foreign exchange exposure management.  However, while he recognises that he needs help in an area that is rapidly changing, he cannot totally withdraw from the day to day decision making.  He has, for instance, strong views on the dollar and firmly believes that it will strengthen.  Furthermore someone has told him about the “unlimited” topside benefits of using foreign exchange options instead of forwards, and he likes the idea.

You are faced with a particular problem. Your cash flows are in USD but you have an euro payment of EUR10,000,000 to make in two months time. You are wondering what to do. Today is May 1st and you must take a decision.

Rates

Spot EUR/ USD 1.3008 – 1.3016

2 Month Points          20           22

2 Month Fwd      1.3028 – 1.3038

Traded Option EUR

Contract Size
Strike Price

Calls



Puts
62,500           


June  
Sep
Dec

June
Sep
Dec

128    1.85    2.34        -                     .18       -           -

129    1.07       -          -                      .45       -           -

130      .59    1.17    1.65                  1.00    1.32    1.57

131      .27      .82    1.25                  1.60       -          -

132      .12      .50      .96                      -        -         2.72

133      .05      .32      .68                      -        -           -

     Below you will find the worksheet for part 1. Fill this in and then progress to part 2. You should decide on the strike price and expiry that you would go for first to practice the ‘thought process’ and then fill in the matrix using the SP and expiry specified.                                                          

NAUTILUS PT 1 WORK SHEET

Solution

	Alternatives
	Number of Contracts.  Premium Cost Per Contract.  Total Premium Cost.
	Effective Exchange Rate EUR/USD.
	Effective Exchange Rate USD/EUR.
	% cost or earning PA.

	Forward Cover


	
	
	
	

	Traded Option

Sep 130

Call


	
	
	
	


NAUTILUS PT 2   WORK SHEET

Solution

	Alternative
	Premium Paid
	Premium Received
	Amount Paid Spot
	Net Amount of USD Payable

	Forward 


	
	
	
	

	Traded Option


	
	
	
	

	Leave Open


	
	
	
	


NAUTILUS PT 2 

It is now two months later and payment is due.  What do you wish you had done?

Current Rates

Spot EUR/USD 1.3136 – 1.3146

Traded Options EUR


Strike Price



Calls



Puts





Sep
Dec
Mar

Sep
 Dec
 Mar

                 128                                         -          -       3.98                    -          .31       -

                 129                                    2.46     2.93        -                     .21          -          -


      130                                   1.80     2.39        -                     .46          -          -


      131                                   1.01     1.60        -                     .90       1.25       - 


      132                                     .60     1.12        -                       -            -         -


      133                                     .36       .80    1.19                      -           -         -

Amount Payable

1. If forward taken?

2. If option taken?

3. If left open?

Appendix 1

Call Option, September Expiry, SP 1.6500.    Spot GBP/USD 1.6985 – 1.6995

                                                                         Fwd                    1.6665 – 1.6695

Holder could, if speculating
1) Exercise straight away and would 

Give 1.6500 Get   GBP 1-0000

Get   1.6985 Give GBP 1-0000

Net    . 0485

or

2) Cover forward at 1.6665 and exercise on expiry date

Give 1.6500  Get   GBP 1-0000

Get   1.6665  Give GBP 1-0000

Net    .0165

Since 4.85 cents is bigger than 1.65 cents then the spot rate will be used so 1.6995  is the figure that would give rise to the intrinsic portion of the premium i.e. the spot rate is the underlying for the call option. The premium quoted for the Sept 1.65 call is 5.62 cents. This is made up of 4.95 cents of intrinsic value and  .67 cents of time value.

Note that the GBP is shown as weaker in the forward. So for a currency that is weak (or at a discount) in the forward then the underlying is the spot for call options and the forward for puts. For currencies that are stronger or at a premium in the forward then it will be the other way around i.e. the forward will be the underlying on the call and the spot the underlying on the put.

Appendix 2

NAUTILUS PT 1 WORKSHEET SOLUTION!

	Alternatives
	Number of Contracts.  Premium Cost Per Contract.  Total Premium Cost.
	Effective Exchange Rate EUR/USD.
	Effective Exchange Rate USD/EUR.
	% cost or earning PA.

	Forward Cover


	
	1.3038
	.7670
	1.01

cost

	Traded Option

Sep 130

Call


	160 contracts

62,500 x 1.17

100 =

731.25

Per contract  x 160

= USD 117,000


	  SP 1.3000

Prem    117

        1.3117
	0.7624
	SP   1.3117

Spot 1.3016

Diff        101

.0101 x 360

1.3016    60

= .04655 or

4.66 % pa


NAUTILUS PT 2  WORKSHEET SOLUTION!

	Alternative
	Premium Paid
	Premium Received
	Amount Paid Spot
	Net Amount of USD Payable

	Forward 


	        -                    
	          -
	          -
	10,000,000 EUR

@ 1.3038

= 13,038,000

USD

	Traded Option


	(117,000)

USD
	180,000

USD
	10,000,000 EUR @ 1.3146

= (13,146,000)

USD
	13,083,000

USD

	Leave Open


	       -
	          -
	10,000,000 EUR

@ 1.3146

= 13,146,000

USD
	13,146,000

USD


Appendix 3

Time Value Greatest ‘At The Money’ ***

Rates on 28.2.---

Philadelphia S/E GBP/USD Options  GBP31,250 (Cents per Pound)

Strike Price    Call                  March                  Intrinsic                   Time

                    Underlying       Premium                 Value                     Value

1.500          1.5756                7.90                         7.56                         .34

1.525               ‘’                   5.48                          5.06                         .42

1.550               ‘’                   3.13                          2.56                         .57

1.575               ‘’                   1.27                            .06                       1.21***

1.600               ‘’                     .31                             -                            .31

1.625               ‘’                     .02                             -                            .02

Ch 9 Interest Rate Risk Management

9.1 What is Interest Rate Risk (IRR)?
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                                         Figure 9.1 Coupon (or Normal) Yield Curve

 I hope you all recognise the above as you have seen a similar one before, in chapter 2, (seems a long time ago, I know). It is a yield curve or the ‘Term Structure of Interest Rates’. This shows the relationship between time and the interest rate associated with that time period, interest (also referred to as coupon) normally being quoted for a period on a per annum basis. The yield curve above is upward sloping which is how we would expect it to be but they may be any shape- flat, downward sloping, smoothly curved, bent etc. The yield curve above tells us that if we wish to borrow money for one month it will cost us a little over 5 ¼ p.a. and if we want to borrow money for nine months it will cost about 5 ¾ p.a.

9.1.1 There are a number of different yield curves and these are used for different purposes. They also contain information about what the market thinks about the future level of interest rates and this information may be ‘unbundled’. This process will be discussed (briefly) later in section 9.3. 

9.1.2 Back to interest rate risk. Suppose that a bank is asked by a customer, for a 6-month loan and that the bank will lend at 5 5/8 (cost of funds). The bank has two alternatives in the way it manages this exposure. It could fund the loan by matching its liability i.e. how it raises the money, with its asset i.e. the loan to the customer, by borrowing for six months. If the bank did this it would maybe make 1/16th or an 1/8 on the bid/offer spread. On the other hand the bank could decide to fund itself for only three months at a rate of around 5 3/8 and make a spread of 2/8 (or ¼) for the three month period in the hope (or since banks don’t just hope, the expectation) that they will be able to fund the next three months at a rate below 5 5/8. This activity is sometimes referred to as ‘riding the yield curve’. The bank has however taken on two risks. The first risk is a liquidity risk.

9.1.2.1 Liquidity Risk

 The bank has lent for six months and will not receive the money back from the customer until the six-month loan matures. However the bank will have to repay the three-month borrowing that it made. If it is unable to either roll it over with the same lender or borrow it elsewhere, it will not be able to pay it back. Think Northern Rock here.
9.1.2.2 Interest Rate Risk

The second is an interest rate risk. Interest rate risk is ‘the risk that, even if the bank is able to undertake a further borrowing for three months, the rates in the market may have moved up, say to 5 7/8’. If this happened then it would be making a loss for the second period. This is interest rate risk.

9.1.2.3

 When do corporate borrowers have to consider this risk? Well, anytime they have a borrowing or investment decision to make. For example, a company is building a factory and decides to borrow GBP 10,000,000 for ten years. The question facing the treasurer is, do they borrow on fixed interest rate terms i.e. the interest rate does not change during the term of the loan or do they raise floating rate money, in which case the rate will change at specified intervals in line with the market? Which decision is right will depend on a variety of issues, the first being the policy of the company. If it is to take away uncertainty then they will go for fixed rate borrowing and not worry about where interest rates go thereafter. If on the other hand it is to minimise interest cost then if they go for fixed interest and subsequently interest rates fall, their decision will have been wrong. If they go for floating rate in the expectation that rates will fall and they rise, then again the decision will have been wrong.

9.2 What to do about it?

The first thing to do is to define the problem, then quantify it and then decide whether it is a problem worth spending management time on. If it is, then a decision will need to be made as to what to do. 

We need to find ways to measure and quantify the impact of interest rate risk on a company and then, assuming we decide to manage the risk, we need to find out what the instruments to use are and what their strengths and weaknesses are. Before we do that we should dispose of the yield curve issue.

9.3 Yield curves.

There are three sorts of yield curves and these will be discussed shortly. There are also three theories about what shapes the yield curve:

- Risk. As risk increases over time you would expect to see a higher premium demanded for risk as time increases

- Liquidity preference. It is assumed that investors prefer liquid investments to illiquid investments and therefore a premium will be demanded to give up liquidity

- Expectations. The yield curve, as discussed earlier, will show what the market thinks interest rates will be doing in the future.

9.3.1 Coupon or Par value yield curve. This is the yield curve built up from the yields on bonds for various maturities (and similar risk of course) that are trading in the market currently. We would expect a normal yield curve to be positively sloped from left to right as predicted by the risk and liquidity preference theories. So for example we could have some treasury bonds trading at par with maturity in one years time, two years, and three years with coupons of 6%, 7% and 8% respectively.
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                                               Figure 9.2     Coupon Yield Curve

These yields do not tell us though, what the actual yield to maturity on the bond would be since when the coupons are paid there is no clue as to what rate they could be reinvested at. The yield to maturity calculation assumes that the coupons will be reinvested at the coupon rate. For example, suppose you have a government bond that you bought at par (face value) carrying an annual coupon payment (interest rate) of 8% running for three years. You know that at the end of every year you will receive 8% (plus principal at the end of year three). What you do not know is the rate at which you will be able to re invest the interest you receive. 

So GBP1,000 invested at a compound rate of 8% would give a terminal value of  GBP 1,259.71 

However, if instead the interest rate at the end of year one is 5% and at the end of year 2 is 6% then the terminal value will equal

Principle GBP 1,000

Coupon at end year 1 GBP 80 x .05 = 4. Total at end year 2 = 84

Coupon at end year 2 GBP 80 + 84 = 164 x .06 = 9.84 Total at end year 3 = 173.84

Coupon at end year 3 GBP 80.

Terminal value therefore is 

1,000 (principal) + 80 (from year three) + 173.84 (from year 1 and 2) = 1,253.84

which is roughly 7.83%.

9.3.2 Par Value Yield curves. Where the coupon yield curve is derived from bonds trading at par or face value, the yield curve is referred to as a par value yield curve.

9.3.3 Zero coupon curves

If you want to know with certainty that you will receive a return of 8% over three years then you would have to do one of two things. The first is to invest in a zero coupon bond that offers this rate. A zero coupon bond is a bond that does not pay out any interest during the life of the bond. All the interest due is paid out with the return of principle at the end of the period therefore there is no reinvestment risk. For example, a zero coupon bond offering 8% with a repayment value of GBP 1,000 in three years time would be issued today at GBP 793.83. 

Zero coupon curves may be derived from the market i.e. see what interest rates various maturities of zero coupon bonds carry or they may be derived from other yield curves. Zero Coupon yield curves are also called Spot Yield curves.

This may be done because any bond may be regarded as a set (or strip) of separate cash flows. For instance a two year bond, trading at par (i.e.100), that pays annual interest of 5% is made up of a flow of interest at the end of year 1, of 5 and another flow at the end of year two that is 105, made up of 100 of principal and 5 of interest. 

Now suppose we have a series of par value yields say 

one year is 5%, 

two year bond trading at par has a coupon of 6% 

three year bond trading at par has a coupon of 7%. 

We may now build up the zero coupon curve from this information. The first zero coupon to work out is easy since as the one year, 5% bond with a single interest payment at maturity is trading at par then the zero coupon must be 5%.

i.e. interest and principal at maturity   105  =  100     

discounted at 5 %                                1.05

If we know that the one year zero coupon is 5% we may now proceed to work out the two year zero coupon, i.e. the zero coupon that will give us……

The two-year bond with a coupon of 6% is worth 100 today, the present value of the future cash flows.

The cash flows are made up of the interest at end year1 of 6 and the principal and interest at the end of year two of 106.

The value of the bond is therefore given by the equation

100 =       6    +   106
             (1+ r1)   (1+r2)2

Where r1 = the one year interest rate and r2 = the two year interest rate

We know the first cash flow of 6, (on a value of 100) will be discounted by the market at 5%.

So we may now write the equation as 

100 =     6   +    106    =  5.71428  +     106

            1.05     (1+r2)2                                     (1+r2)2

94.28572 =       106                      

                       (1+r2)2 
(1+r2)2     =  106              =   1.1242423

                    94.28572

1+ r2           = 1.0603029

r2             = .0603029 or 6.03 %

We now know that the two year zero-coupon rate is 6.03 so we move on to find out the three year rate.

100 =     7    +    7      +       107    

            1.05     (1.063)2         (1+ r3 ) 3

Where r3 = the year 3 zero coupon interest rate.

100 =  6.6666  + 6.1948602  + 107
                                                (1+ r3 ) 3    

87.1384798 = 107
                   (1+ r3 ) 3    

(1+ r3 ) 3    =          107           = 1.227930533

                       87.1384798

r3 = 1.0708401 – 1 = .07084 or 7.084 % p.a.

We now have a zero coupon yield curve of, one year 5%, two years 6.03 % and three years 7.084 %. This we may compare with the coupon yield curve of one year 5 %, two years 6 % and three years 7 %. You will notice that the zero coupon yield curve is above the coupon yield curve.

This process of working out the zero coupon yield curve from other market data is known as ‘bootstrapping’. 
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There is another way, and that is to arrange today the rate at which you will re-invest the coupons received in the future.

9.3.4 Forward forward rate.(or forward forward money) 

Suppose we have a yield curve of short-term rates that says 3 month money is            5 – 5 1/8 and 6 month money is  5 7/8 - 6. Suppose also that we want to fix a rate at which we could borrow for the period from three months time to six months time so we may make a payment at T3 of USD1,000,000 when we have forecasted that we will have no funds but we do know that we have a cash inflow at T6 of sufficient amount to cover any loans repayments. 

We could borrow now for six months at 6% and deposit the money for the three 

months at 5% until we need it to make the required payment of 1,000,000 in 92 days time. 

Pictorially it would look like this

        Today                                     T3 months 92 days                    T6 months 184 days

          Company problem

                                                       1,000,000

          Company solution

    987,383.5                                                                                               1,017,663.2

                                                                           

  987,383.5                                       1,000,000

Outcome. There are two methods to work out the effective borrowing rate from Day 92 to Day 184 

Method number 1 uses ‘units of cost and earnings’. 

Borrow at 6% for 184 days                               6 x 184 = 1,104 units of cost
Deposit for 92 days at 5%                                 5 x 92 =      460 units of earning
Units of cost to allocate over the T3 to T6 month period    644 divide by number of the days in the period   644/ 92 = 7.0 per annum

As the interest is paid on the deposit at T92 we do not need to borrow the full 1,000,000 so we may discount the 7% by the interest rate for the short period.

                                     7                      =       7                =  6.91168

                             1 + (.05 x 92/360)        1.0127777       

Method Number 2 uses the actual cash flows
Discount 1,000,000 for 92 days at 5%.                     1,000,000   = 987,383.5

                                                                                 1.0127777

Therefore we need to borrow 987,383.5 today

This will cost 987,383.5 x .06 x 184/360 = 30,279.76

Total to pay back at day 184 = 1,017,663.2

Therefore cost = 17,663.2   x 360 x 100 = 6.91168

                           1,000,000      92

The above calculations may be encapsulated in the following formula

      (LDi x days) – (SDi x days)                              1
              (LD – SD)                               1 + (SDi x days/360or365)

Where LD is the long period in days or months

           SD is the short period in days or months

           LDi is the interest rate for the long period

           Sdi is the interest rate for the short period

Note that this is referred to as a forward forward as we talking about moving from one period in the future to another period in the future.

9.4 Measuring Impact

Yield curves then may tell us something about what the market thinks is going to be the level of rates in the future and in the case of the forward forward a methodology for fixing the rate should we wish to. There are other methods available but before looking at them it is worth considering how we would measure the impact of any expected interest rate movement. We need to do this to see if it is worth spending management time and money on managing the problem.

9.4.1 Gap Analysis

Suppose a company has a floating rate loan outstanding of £250,000,000. If the interest rate is re-fixed every six months then every six months the company is open to interest rate risk. If the new interest rate is ½ % higher then this will cost the company 250,000,000 x .005 x 182/365 = 623,287.67 more, a sizeable amount. Of course, if interest rates go down then this will reduce the interest cost by the same amount. By undertaking this sort of analysis, a company is able to see what amount of money is due to be re-priced at any one time and by applying a range of expected/possible interest rates, is able to work out the impact of rate changes on their costs (or earnings) and then decide whether to take action or not to limit the risk. 
Banks may also use this type of analysis e.g. suppose a bank has made a loan for 12 months of GBP10,000,000 with the interest rate to be reset at 6 month intervals at say 5% for the first 6 months. The bank has decided to fund the loan by borrowing from the market for 12 months but with interest reset at 3 month intervals
. Clearly at the end of the first three months the bank will have to go into the market to refinance by borrowing again for a further three months and so on until the end of the one year.
A gap analysis would show the following:
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9.4.2 Duration

Duration is a measure of the sensitivity of the price (the value of principal) of a fixed-income investment due to a change in interest rates. Duration is expressed as a number of years (Investopedia). This is Macauley’s duration.
How does it work? Suppose you have a fixed interest bond with a face value of GBP10,000,000 and maturity in 5 years. It was issued with an interest rate of 6% paid annually.

Duration is the average life of the cash flows associated with the instrument so in this case the cash flows will be

1) interest payments annually 

2) a final cash flow of the face value of the bond at maturity

To find the bond’s duration we need to work out the weighted average of the present values of the cash flows by obtaining the present value of each of the cash flows, multiplying that by the number of years to that cash flow and then dividing the sum of the NPVs by the current value of the instrument as follows

	Cash flow
	Year (Y)
	PVF @ 6%
	NPV
	NPV x Y

	600,000
	1
	.9434
	566,038
	566,038

	600,000
	2
	.8900
	534,000
	1,068,000

	600,000
	3
	.8396
	503,760
	1,511,280

	600,000
	4
	.7921
	475,260
	1,901,040

	10,600,000
	5
	.7473
	7,921,380
	39,606,900

	Tot
	
	
	10,000,000

	44,653,258


The duration of this bond is therefore 44,653,258 = 4.4653 years 
                                                             10,000,000
How may we use this? Well if we predict that rates will rise by an 1/8th or.125% then we can use the measure of duration to see what effect the rise will have on the value of the instrument by using Modified Duration which shows what effect a movement of 1% will have on the present value of the bond.
Modified Duration = Macauley Duration 

                                     1+yield/n    where n = number of discounting periods
So for this bond                 4.4653               = 4.212%
                                          1 + .06/1
(Note though that this is an approximation of the movement and will not be accurate)

For this bond, a drop (or rise) in interest rates of 1% will result in, approximately, a rise (or drop) in the value of the bond of approximately 421,200.

So if we are expecting a rise in the five year fixed interest rate then we would expect this to reduce the value of the bond by approximately .04212 x .125 = .005265% or

10,000,000 x .005265 = 52,650. Lets see if it does.

	Cashflow
	PVF for 6.125%
	NPV

	600,000
	.942285041
	   565,371

	600,000
	.887901099
	   532,741

	600,000
	.836655924
	   501,994

	600,000
	.788368362
	   475,021

	10,600,000
	.742867714
	7,874,398

	
	
	9,947,525


10,000,000 – 9,947,525 = 52,475 (which is pretty close).

There are other uses for duration namely a process called immunisation where a financial liability may be hedged with a portfolio of assets of the same duration. This is not a subject for this handbook but for more specialist financial risk management. For those interested in further study see Options, Futures and Other Derivatives, 5th ed, by John C Hull, published by Prentice Hall.
9.4.3 Summary

In my opinion, while duration is very useful for measuring sensitivity to interest rate risk for financial institutions where you have both financial liabilities and assets and so can match durations if desired, it becomes more difficult ( not impossible) for other types of companies. Most companies are producing physical goods or services using physical assets. While not impossible it is more difficult to measure the duration of some of these assets e.g. a piece of machinery may have an estimated lifre of 5 years and estimated cash flows produced of 1,000,000 a year but there is a degree of uncertainty about both these estimates. 

For me therefore for non financial institutions gap analysis is probably the most useful method to work out a company’s interest rate exposure.
9.5 The instruments

Having, as managers, done our analysis of the exposure and its potential impact what can we do to change our position if we do not like what we see? The answer is, quite a few things.

9.5.1 Forward Forward Money

We could do a forward forward money exercise as illustrated above in 9.3.4. but this is both a cumbersome way of doing things, involving a number of activities and it tends to be expensive if a quote is required from a bank as they will load the price as they do not like doing them. For both banks and for corporates it has the effect of boosting debt on the balance sheet (think about the borrowing for the three months it is not actually needed) and this has implications for the pricing and balance sheet management. However while not actually used by anyone both banks and corporates could use the forward forward technique if other methods prove too expensive (or are not available) and so we need to know about it as it forms a base pricing for the other instruments we will be considering for example financial Futures.
 9.5.2 Financial Futures.
Definition of a future

A term used to designate the standardised contracts covering the purchase or sale of an agricultural commodity e.g. corn, a commodity e.g. oil or foreign currency or financial instrument, for future delivery on an organised futures exchange.

In the good old days farmers and purchasers of corn for animal feed or processing used commodity futures to protect themselves from price movements in the commodities they were trading. Farmers would worry about prices dropping while bread makers would worry about corn prices rising in the future. More recently, in the 70s, the concept was extended to money when someone realised that money itself was a commodity and could therefore be traded like a commodity.
Because the futures contracts are traded on an exchange everyone involved must know exactly what is being traded so the contracts have to be standardised.

9.5.2.1 Contract specification
Here is an example of a financial futures contract for the three month Eurodollar interest rate future. (Note there is a range of financial futures available but we will only look at this short term one, not the bond futures.)
	Unit of Trading
	USD 1,000,000
Underlying Instrument Eurodollar Time Deposit having a principal value of USD $1,000,000 with a three-month maturity



	Delivery/Expiry Months
	Mar, Jun, Sep, Dec, extending out 10 years (total of 40 contracts) plus the four nearest serial expirations (months that

are not in the March quarterly cycle). The new contract month terminating 10 years in the future is listed on the Tuesday

following expiration of the front quarterly contract

	Delivery /Expiry Day
	First business day after last trading day

	Last Trading Day
	11.00 Two business days prior to third Wednesday of delivery month

	Quotation
	100.00 minus rate of interest

	Minimum Price Movement (tick size & value)
	0.01 of 1 % or one basis point
(USD 25)

	Initial Margin

(Straddle Margin)
	 USD 625

(USD 200)

	Trading hours
	08.30 – 16.00


Eurodollar Futures

What does it all mean?

Unit of Trading refers to the amount of each contract be it tonnes of corn or in the case of financial futures the underlying amount of money, in this case USD 1,000,000.

Delivery/Expiry Months. These are the months when the contracts expire. With some contracts there is actual delivery of the underlying physical commodity e.g. corn. With others they are settled by difference i.e. the difference in value. The reference to ‘nearest serial expirations’ means that in March of the current year you would also have contracts expiring in April and May as well as June.
Last trading day is self explanatory

Quotation. The price of the future is quoted on an index basis that is 100 minus the interest rate. How does this work?  We are at the start of a contract period, say late March and suppose that we had worked out through the forward forward calculation that the three month Eurodollar deposit rate for a deposit starting in June was 3 %, the futures price would be quoted as 100 -3 i.e 97. Why is it done like this? Well the answer is to be able to follow the golden rule of making money which is to buy low and sell high! How does it work wait and see when we go through an example below.
Minimum price movement and the value of such a movement. Prices may only move by basis points or .01 of one percent or decimalised .0001. (remember 100 basis points = 1%)

So the value of a basis point can be worked out as follows

1,000,000 x     .0001 x            90            /       360          = 25        

Contract size     one basis point     3 months                accruals           
                                                                                basis for USD

Initial margin. When trading futures, as soon as a deal is done between a buyer and seller the trade is actually taken over by the Exchange itself. So the details of the trade are given to the Exchange and the seller of the option now sells to the exchange and the buyer of the future now buys from the exchange. The Exchange has therefore now taken over the credit exposure of both the buyer and seller. To cover this risk the exchange will demand a sum of money from each party sufficient to cover any daily movements in the price of the future, this is called margin. There are two sorts of margin. Initial margin is the margin that needs to placed with the Exchange when the trade is initiated. After the deal is done then every day the value of the future is worked out given the price at the close of business. This is called ‘marked to market’. If the position is losing money then a maintenance margin has to be paid int the Exchange to keep the Exchange covered. If  the buyer or seller, whoever is showing the loss, does not pay in the margin then the Exchange will close out that side of the deal to make sure it does not suffer a loss. A Straddle is where a trader has both bought and sold a future and therefore the risk to the Exchange is lower because if the trader is losing on one side of the deal, they will be gaining on the other. 
9.5.2.2 Hedging, an example
Before running through an example of how a futures contract may be used to hedge interest rate risk it should be said that futures are not normally used by corporates to hedge interest rate risk. Why not? Well they are not very convenient, demanding constant attention to margin calls or lodging of collateral, the need to operate through brokers, the standardised contract sizes and delivery months are not always what is required, there may not be a futures traded that exactly matches the instrument to be hedged and so on. They are used by banks though, very often to hedge positions they may have taken in the swaps market (interest rate swaps will be discussed later). 
An example.

A treasurer knows that they are due to receive USD 5,000,000 in two months time. They wish to place this on a three month deposit. Deposit rates are currently 3% pa. They worry that rates will decline in the next two months and therefore wish to hedge this risk. They decide to do this by using the three month Eurodollar future.
Now what is the sequence of events.

The treasurer has a number of decisions to make.

· What futures to buy or sell? (already decided, the 3 month Eurodollar).

· What expiry date? Well it should be beyond the exposure date. If today is September the 17th then we need a contract expiry date beyond November 17th, probably December contracts would do.
· How many contracts to buy or sell? Well nice and easy decision this time as we know each contract size is USD1,000,000 and so they will need to buy/sell 5 contracts.

· Do they need to buy or sell contracts? Well remember a few things. 1) they do not actually want the contract to go to expiry as the due date of the funds arriving is 17th November so they will need to reverse their position in the futures market and actually deposit the USD5,000,000 in the cash market on that date. So if they bought contracts today they will be selling them on the 17th and if they sold contracts today they will be buying them on the 17th. 2) They do not actually want delivery in the futures market (even if it was possible) as they will actually have the physical cash. They are in the futures market to, quite simply, make money. They wish to make money in the futures market to offset any loss that they are expecting to make due to interest rates falling in the next two months in the cash market. 3) To make money you buy low, sell high. 4) Therefore, if interest rates are now 3 %, the futures price for expiry today will be 100 – 3 = 97. If for example interest rates fall to 2 % (any figure below three will do to illustrate), then the futures price will be 100 – 2 = 98. Therefore they obviously buy today as it is the lower price, to sell in the future at the higher price.
The decision is therefore to buy five December contracts at the price of 97.20. This reflects the current forward forward rate for depositing USD for three months from the expiry date, somewhere around December 21st, of 2.8 %.
The two months go by with mark to market every day and margin calls etc etc which we will not bother about and they get to November 17th. The money arrives and they make a three month deposit at the rate of 2.73 %. They also sell the futures contract for the then futures price of 97.47 reflecting a rate of 2.53 %.
What therefore is the net position? Remember that it is today’s rate of 3 % that they are trying to protect.
	Cash Market
	
	
	Futures Market
	

	Today Sept 17th


	
	
	
	

	If USD 5,000,000 could be invested today at 3 % then
	5,000,000 x .03 x90/360 
	= 37,500
	Buy 5 Dec contracts at 
	97.2 per contract

	November 17th
	
	
	
	

	Deposit USD 5,000,000 at 2.73 %
	5,000,000 x .0273 x 90/360
	= 34,125
	Sell  5 Dec contracts at
	97.47 per contract

	Loss of 
	
	    3,375
	Gain of 
	27 basis points 

	
	
	
	at 25 per point and 5 contracts = 25 x 27 x 5 
	= 3,375

	Net return to company =
	37,500        =
	34,125
	      +
	3,375


Because the ‘opportunity’ loss of 3,375 that arises from not being able to invest today at 3% and the drop in interest rates in the meantime, is exactly offset by the gain of 3,375 in the futures market, the treasurer has effectively managed to produce a return of 3 % i.e. a perfect hedge.  

9.5.2.3 Basis risk
Now I read somewhere (forgotten where so cannot reference it) that the only perfect hedges may be found in Japanese gardens and theoretical financial textbooks. So how has the treasure above managed the perfect hedge?
Well, by some judgement and some luck. 

The judgement bit was choosing the right actions and having correctly forecasted the movement in interest rates
. The luck was that the relationship between the futures price and the cash market price at the start of the period held until November 17th. This is unlikely to happen in practice. The risk that this changes is called basis risk.

To make this clearer

At day 1, Sept 17th the futures price was 97.2 and the futures price equivalent of the then 3 month rate of 3% was 97. The difference between the two is 20 basis points.

At the end of the period, November 17th the interest rate was 2.73 and the futures equivalent therefore 97.27 while the actual futures price was 97.47 the difference between the two being 20 basis points, i.e. the same. In practice this is unlikely to happen giving rise to basis risk.

Why? Well at the time the futures contract is first entered into the futures price will be priced according to the forward forward rate for three months ahead and this may be quite different to today’s rate, the actual cash market rate. As the futures contract nears expiry the price must be getting closer and closer to the cash market price because at expiry it must equal it, except for a few transaction costs, or there would be arbitrage opportunities. Therefore the basis must narrow over time and will probably not move in a straight line but a wavy line thus basis will be moving for/against the holder of the contract through time as illustrated in the diagram below.    
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Futures therefore have basis risk. Basis risk may also arise, not just through the process of time but also because there will be times when the instrument being hedged does not have an exact equivalent futures contract and so the hedger will need to go to the nearest equivalent but this will not necessarily behave in exactly the same way as the instrument concerned would. For example someone with a long term loan from a bank may have to hedge it with a bond future, which they feel is the nearest equivalent. However they are not the same and will react differently to general market moves.
9.5.2.4 Held to expiry

Had the hedger held the future contract to expiry then they should realise the interest rate that was priced into the future when they bought it. Following on from our example above suppose that instead of selling the future in November they held it to expiry and on that date the interest rate in the ,market was still 2.73. The futures price would also reflect that price i.e. 100 – 2.73 = 97.27. So what would be the outcome?
Remember that the futures price at the start of 97.20 implied a rate of 2.8 % for the three month period starting from Dec 21st.
	Cash Market
	
	
	Futures Market
	

	Today Sept 17th


	
	
	
	

	If USD 5,000,000 could be invested today at 3 % then
	5,000,000 x .03 x90/360 
	= 37,500
	Buy 5 Dec contracts at 
	97.20 per contract

	December 21st
	
	
	
	

	Deposit USD 5,000,000 at 2.73 %
	5,000,000 x .0273 x 90/360
	= 34,125
	Sell  5 Dec contracts at
	97.27 per contract

	Loss of 
	
	    3,375
	Gain of 
	7 basis points 

	
	
	
	at 25 per point and 5 contracts = 25 x 7 x 5 
	= 875

	Net return to company =
	35,000        =
	34,125
	      +
	   875


Therefore   35,000       x   360        x   100 = 2.8
                 5,000,000          90
Enough of futures though as we need to consider a more conveniently packaged instrument, the Forward Rate Agreement.

9.5.3 Forward Rate Agreements or FRAs
9.5.3.1 Definition


[image: image5]
9.5.3.2 How it works

Note that an FRA is an agreement to compensate another party for an adverse movement, so settlement of the FRA is by difference. For a company to be able to undertake FRAs they must have a credit line with a bank. 

Suppose a company has a loan which is on a floating rate basis with re-setting of interest rates every six months. The company is worried that interest rates will rise before the next rate setting which is due in three months time. The underlying loan amount is GBP 5,000,000. The company’s exposure therefore is from three months for a period of six months i.e. out to 9 months
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The company will go to a bank with which it has a credit line. It may be the same bank as the one with which it has the loan but does not have to be. The bank will quote for the period in question. It will be a two way quote i.e. a borrowing rate and a deposit rate. There will be a large range of quotations in the market for a number of different periods and going out potentially for many years. The table below just gives a few examples.
	Period
	Rate

	1-3
	                  2.65 - 2.78 

	3-6
	                  2.75 – 2.80

	3-9
	                  2.85 – 2.90


The period needed is from 3 months time for 6 months therefore it is the 3-9 period. The company is borrowing and so the borrowing rate is 2.90. The deal is agreed and apart from the exchange of confirmations nothing else happens until the day of the next interest setting. 

If today is September 15th then the next reset day is December 15th.  On that day the actual rate set is 3.00 which is higher than the rate agreed with the bank so the bank with which the FRA was executed, will pay to the company a sum of money to compensate it for the higher interest cost. What will this sum of money be (note 182 days in the six month period)?
The amount is worked out as follows.

How much interest is due at the FRA rate?

                                                                       5,000,000 x .029 x 182/365 = 72,301.37 

How much interest is due at the actual rate set?

                                                                         5,000,000 x .03 x 182/365 = 74,794.52
Difference                                                                                                        2,493.15

However this is not the amount actually paid by the bank as the compensation is received by the company at the start of the period, so we now discount the difference by the interest rate for the period.                     2,493.15                           = 2,456.40
                                                                  1 + (.03 x 182/365) 
So 2,456.40 will be paid to the company at the start of the period. We may test this to see if it works.
If the company receives 2,456.40 then it only, in theory, needs to borrow

5,000,000 – 2,456.4 = 4,997,543.60
4,997,543.60 x .03 x 182/365 = 74,757.78  
but the company has received the sum of 2,456.40 so the net payout is 
74,757.78 – 2,456.4 = 72,301.38 ( the very small difference being due to rounding).

Had the interest rate in the market been below 2.9 then the company would have had to pay a sum of money to the bank such that it brought the effective interest rate up to 2.9%.

Hedging a deposit works in exactly the same way but using of course the deposit rate.

FRA’s may be quoted out to quite long maturities , e.g. up to 5 years out. A more convenient way of hedging longer term though might be the Interest Rate Swap.

9.5.4 Interest Rate Swaps
9.5.4.1 The law of comparative advantage.

The law of comparative advantage basically states that, even if a country is able to produce goods more cheaply than another then there will be an advantage if each country focuses on the goods that it is most efficient at producing and then trades with the other, there will be an advantage to both countries. We can apply this law to finance.
Take two companies, one rated triple A and one rated triple B. Obviously Co AAA will be able to raise all its finance more cheaply than Co BBB. However the law of comparative advantage says that if Co AAA raises funds in the way that it has the greatest advantage and Co BBB raises funds in the way that is the least expensive relatively and then they trade (or swap) their interest obligations there will be an advantage to both.

For example 

	Co
	Fixed rate finance
	Floating rate finance

	AAA
	7
	Libor plus ¼

	BBB
	8
	Libor plus ½ 

	Difference
	1
	¼ 

	Benefit to be shared   
	                             ¾         i.e. the difference between 
	the differences


This suggests that if Co AAA raises fixed rate finance whether it wishes to or not and Co BBB raises floating rate whether it wishes to or not and they swap the interest rate obligations then there is an advantage to both parties.
How would this work? Suppose Co AAA is say a bank and it has the view that interest rates may fall. Based on this view it would wish to borrow at floating rates, however it does not, instead it borrows fixed rate at 7 %. The Co BBB wishes to borrow fixed rate, perhaps to finance the construction of a factory, to eradicate interest rate risk but instead goes out and raises finance through a floating rate loan.

The two companies then swap the interest rate obligations (note, not the principal amounts) so the Co AAA agrees to pay a floating rate of interest to Co BBB and in return Co BBB agrees to pay a fixed rate of interest to Co AAA. This is shown diagrammatically below.
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The net result is that both companies end up with their desired interest rate risk position. This is fixed for Co BBB as the floating rate of libor matches off and they are left with the ‘plus ½ ‘ and the fixed payment of 7 % to give a total fixed cost of 7 ½ %. For Co A they match of the fixed payment of 7 % against the 7% received and are left with the floating payment of Libor. In addition they have raised the funds more cheaply than going directly into the market for either fixed or floating.
Interest rate swaps may be used then to fix a floating rate or float a fixed rate. 

The swap described above is called a plain vanilla but there are many variations on the basic swap available. These may include options on swaps, swaps may be bought and sold and there may also be more complex swaps involving more than two parties. 
Before moving onto the next instrument we should consider a couple of items
1) How did the two companies know about each others positions? 

2) Are they happy with the risks involved?

The answer to the first is, with difficulty, unless they happen to bump into each other or they use an intermediary. The answer to the second is, probably not at least for the Co AAA. The solution to both problems is the use of a bank which

1) knows the business of its portfolio of customers and therefore knows that it can put these two together and 

2) is in a position to make a credit risk assessment of both parties. The diagram below shows the inclusion of the bank in the process. For its risk and its position in putting the deal together, it takes 0.125 %. Apart from reducing the net benefit to Co BBB nothing else really changes and the total benefit to all parties is ¾ %.

The bank, it should be remembered, does have risk here but it is not the full principal risk only the interest rate risk i.e. that if Co BBB goes bankrupt and ceases to pay to the bank 7.125 the bank will have to find another party willing to pay the fixed side and this will most likely happen when fixed rates have gone down, The financial consequences of this risk are reducing throughout the period of the swap.
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While the above example has shown a financial advantage at the initial drawing down of the respective loans with each party borrowing at a lower rate that if they had borrowed fixed or floating directly, in terms of ongoing risk management the benefit is that swaps allow flexibility in managing the positions, allowing fixed to be unfixed and floating to be fixed. 
One other question to be considered is why would companies want different positions with regards to interest rates. Suppose for instance that the whole market thinks interest rates are going up. Why would anyone want to borrow on floating rates if they think rates will be more expensive in the future? The answer is, as always, it depends.

The first point is that the party that wants floating rate may have an offsetting position in a floating rate asset e.g. banks lend a lot on floating rates and so if they want to match their positions they can borrow at floating rate and pass that rate on plus spread.

The second point is that, even if the market thinks rates are going up, there will still be a lot of differences in views as to when, how far and how fast.
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So if the view is that rates are going up but not yet and not very fast it would be a legitimate tactic to fund at point B and keep rolling over at low rates having made the calculation that, even if they are caught by rates going up, overall the borrowing costs on average will be lower than fixing at the higher rate, point A, now and suffering the difference, C, for along time. As always in finance ‘you pay your money and take your choice’.
How might the treasurer get around some of these uncertainties? The answer is, pay a little more and take an option.

9.5.5 Options

As with foreign exchange it is possible to take out options on interest rates and they work in the same way.
There are many varieties of options ranging from the plain vanilla to the very complex.

9.5.5.1 Interest Rate Cap

An interest rate cap is an option that provides a payoff when a specified interest rate is above a certain level. The interest rate is a floating rate that is reset periodically (Hull). In this case a treasurer wishing to hedge against interest rates rising above a certain level will purchase an option with a strike price of lets say 5%. As with any option a premium will be paid. For example we have a floating rate loan for 5 years of USD 5,000,000 which has semi annual rollovers. The treasurer wishes to cap the interest rate at 5% and the premium would be 225 per million (or 225 basis points or 2.25 %) the premium would be 112,500. As with an FRA if the rate at reset should go above 5% the writer of the option would pay to the treasurer a sum of money to make up the difference.
Diagram 9.5.5.1 below illustrates the effect of the cap. At rates below 5% the interest rate actually paid fluctuates with the interest rates in the market but when the rate in the market hits 5 % then the option comes into play and a sum of money is paid by the option writer to the holder such that the effective interest paid is equal to 5%, hence puts a ceiling on it. A floor works the same way but to hedge deposits. 

The treasure has removed the interest rate risk, has benefited or is able to benefit, from any fall in rates but has paid a premium up front which has increased the effective rate of the borrowing
Diag9.5.5.1 The Cap
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9.5.5.2 Collars

If the treasure does not wish to pay a large premium or if they are prepared to give away some of the downside benefit of rates moving to their advantage or if they are confident that rates will not fall below a certain rate then they may sell an option, a floor, to the bank so that if rates go below the strike price agreed, say 3 %, then they would pay to the option holder a sum of money such that it would bring the holder’s deposit rate up to 3%. In return for selling the option they would receive a premium which could be used to offset the cost of buying the cap. The strike prices could be arranged such that the premium received exactly offsets the premium to be paid, hence a zero premium collar. The payoffs are illustrated below and it is easy to see why it is called a collar.
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As said above. you may have options on swaps and also options on futures. For further reading in this area see Hull. All have their costs and their advantages so it is important that before using any of them that the treasurer has a clear strategy and knows where the instrument used fits into that strategy.
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Chapter 10. Multicurrency Netting

Now to return to a cash management/liquidity management technique, Multicurrency Netting.

10.1 Bilateral netting


[image: image12]
Two companies in the same group have been trading and it ends up with company A owing Co B GBP 40 and Co B owing Co A GBP 30. Obviously the sensible action to take would be to match off the transactions and have Co A just pay the net amount of GBP 10 to Co B. By doing this we would have made some savings.

1) There is now one money transfer whereas before there would have been two so the cost of a money transfer has been saved.

2)  Float. Before we netted these two transactions there would have been GBP 70 floating around in the banking system and now there is only GBP10 so a saving of 60 in float assuming float exists.
Now consider if Co A was based in London and was sending GBP to New York and Co B was based in New York and was sending USD to London as illustrated below. What would you do?

[image: image13] 
The answer is obvious, the same thing. All we need is an exchange rate and then we know what the equivalent values are in one currency and we may then easily see what the net answer is, so, using a nice simple rate such as GBP/USD 2.0000 then we have:-
A will owe B GBP 40 and B will owe A the equivalent of USD 60 or GBP 30, so A owes B GBP 10 net. What have we accomplished by doing this?

1) As before, there is now one money transfer whereas before there would have been two so the cost of a money transfer has been saved. In fact in this instance the saving is greater as normally cross border transfers cost more than domestic transfers

2) Float. Before we netted these two transactions there would have been GBP 70 equivalent floating around in the banking system and now there is only GBP10 so a saving of 60 in float assuming float exists. Being an international transfer there is arguably a greater chance of float arising

3) In addition to the existing two benefits we now add a third, that of the reduction in FX costs. Before we netted A would have paid GBP to New York and Co B would have sold the GBP for USD at the same time as Co A in London was selling the USD sent by Company B. One on one side of the market and the other on the other, sometimes referred to as ‘round tripping’, so the group loses on the bid offer spread.
10.2 That is the basics of netting. Before undertaking a quantitative cost benefit analysis of netting two small items to consider. In the diagram below we now have three parties involved, this is called trilateral netting


[image: image14]
And in the diagram below we have four parties involved, this is called………                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
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Multilateral netting.

10.3 Multilateral netting

So what is the advantage to a company of installing a multilateral netting system? The advantages are both quantitative and qualitative.

10.3.1 Quantitative benefits

 - Reduced number of transfers i.e. movements of funds. With multilateral netting, assuming a netting centre is introduced and no party in the netting nets to zero, there will be as many transfers as participants after netting

- Reduced funds transfer costs. The argument is that even though the number of transfers have been reduced as the transfers that are left are being negotiated by the centre the actual cost of each transfer will also be reduced. This will be especially true if, after netting a company within a country is being used to pay third parties in that country

- Reduced amount of foreign exchange purchases and sales 

- Reduced margins on foreign exchange. The argument again being that, not only have the volumes been reduced, so saving on the round tripping but that also, as the FX is now being undertaken by one party, the netting centre where there is expertise and buying power, the rates will be improved as well

- Guaranteed payment dates so helping to reduce float, allow better forecasting and liquidity planning

- The information on group exposures is now held centrally and this may allow for better FX management (but see discussion later)

- May be a saving on currency accounts. If a subsidiary had a currency account solely to receive/pay currency to group companies then since in a netting the net result is for each company to pay/receive in its own currency they no longer need a currency account. However they may still need on for other reasons.

10.3.2 Quantifying the benefits.

We are now going to do an exercise in estimating the monetary benefits of netting using the information above and focusing on the transfer, float and FX savings.  
                                                        Figures in millions  
[image: image16]   
Doing this exercise is easy. All we are going to do is to find out each company’s own net position. The trick is to remember the tables used and the rest falls into place. The first thing we will do is repeat the information above in the table below. We would normally miss this step out and go straight to the second table but for the sake of practice we will put the currency amounts in table 1 and then put the GBP equivalent in table 2 using the fx rates shown. 
Table 1

	       Pays

Rec                 
	Co A UK
	Co B USA
	Co C France
	Co D Japan
	

	Co A UK
	-
	USD 60,000,000
	
	
	

	Co B USA
	GBP 40,000,000
	
	EUR 50,000,000
	JPY 270,000,000
	

	Co C France
	GBP 45,000,000
	
	
	
	

	Co D Japan
	
	
	EUR 5,000,000
	
	


FX rates

GBP/USD 1.5984

EUR GBP  0.8772

GBP/JPY 131.49     
Table 2 GBP equivalents 
	      Co Pays

Co Receive                 
	Co A UK
	Co B USA
	Co C France
	Co D Japan
	Total

	Co A UK
	
	37,537,538
	
	
	  37,537,538

	Co B USA
	40,000,000
	
	43,860,000
	2,053,388
	  85,913,388

	Co C France
	45,000,000
	
	
	
	  45,000,000

	Co D Japan
	
	
	  4,386,000
	
	    4,386,000

	Total
	85,000,000
	37,537,538
	48,246,000
	2,053,388
	172,836,926


   Check that the total of the rows equals the total of the columns. We now transfer the information from Table 2 into Table 3,

Table 3. Net result

	
	Pays
	Receives
	Net
	Flows Eliminated

	Co A
	85,000,000
	37,537,538
	(47,462,462)
	  37,537,538

	Co B
	37,537,538
	85,913,388
	 48,375,850
	  37,537,538

	Co C
	48,246,000
	45,000,000
	(  3,246,000)
	  45,000,000

	Co D
	  2,053,388
	  4,386,000
	   2,332,612
	    2,053,388

	Total Receives
	
	172,836,926
	 50,708,462
	122,128,464

	Total Pays
	172,836,926
	
	(50,708,462)
	


So now the net flows would be
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We now need to quantify the benefits.

Cost of transfers is GBP 20

Saving on FX is .01 of one per cent (or one basis point)

Interest cost 5 % and estimated to save two days of float on gross flow

Savings are

Transfers from 6 to 4 so 20 x 2 =                                                   40.00
Float  172,836,926 x .05 x 2/365 =                                         47,352.58

FX saved  122,128,464 x .0001                                              12,212.85 
Total                                                                                         59,605.43

And if the flows above represent a typical month 
then on an annual basis the saving is            x 12 =               715,265.16 
As an aside the exercise above illustrates the computation of the benefits, The savings made on transfers is really very small in the example but do not forget that for companies with thousands of intra company payments a month (or week) the savings on transfers can be considerable.

We have looked at savings but what are the costs? As always a ‘how long is a piece of string’? type of question as it will depend on the services used (see later), volumes of transactions and frequency of netting. The issue of costs is mainly down to systems and service costs as with a netting centre, as there should be nothing left in the centre at the end of the netting cycle, location and bricks and mortar type decisions are not so important as with treasury centres. This is because the netting centre can be anywhere that the person responsible has access to communications with the companies involved and the fx markets. Indications are that the costs would lie, depending on volumes and services required, between GBP20,000 to 40,000 per annum to run and administer the netting themselves. It includes hosting, license, support and maintenance. (source: Coprocess SA Geneva).
10.3.3 Other considerations

10.3.3.1 Issues that need to be addressed

- How frequently should a netting take place? It could be monthly (probably the majority are), weekly or even daily

- Should the netting be receivables driven i.e. companies put into the netting the receipts they are expecting or payables driven i.e. companies put into the netting what they are expecting to pay or both?
- What exchange rates should be used? The choices are spot (again probably the most used) forward or even a budget rate. The rates used should be fair to all parties and for tax purposes ‘arms length’

- What items should be included in the netting? The choices are:-  intercompany trade payables and receivables, intercompany financial flows such as dividend payments, interest payment, interco loan repayments/draw-downs, royalties etc etc. should third party payables and receivables be include (considered in more detail below)

- What is the process for settling disputes i.e. Co A says it is willing to pay company B x amount but company B is expecting x++ amount
- What is the netting cycle? Strict rules need to be laid down as to the process and the precise timing of each part of the cycle otherwise the netting cannot work. A typical cycle might look something like this:-
	4th  
Cash F,cast       due
	5th
          Collection                    of data                                                                      
	6th  Trial net info sent to participants        
	9th  Adjustments made disputes resolved etc
	11th 
Final
netting                                                 
	12th
Transactions settled
	14th
Problem resolution


· Currencies to be used for invoicing and credit periods allowed. To be fair these should be agreed before a netting system is introduced anyway but must certainly be agreed if they have not been already
· What countries should be included and what countries can be include. Not all countries allow netting or have onerous reporting requirements that make netting untenable

10.3.3.2 Qualitative benefits
As well as the quantitative benefits available with netting there are also some qualitative benefits and some disadvantages. 
Before the advantages a disadvantage should be mentioned and that is that netting is often seen and often is, the first step in a centralisation process. For subsidiaries that value their independence this can be seen as a threat. By and large though, the benefits are seen to outweigh the disadvantages.

Benefits

· discipline is introduced leading to speedier resolution of disputes and certainty of cash flows

· processes are standardised leaving less room for more misunderstanding and clearer and faster information flows

· better cash flow forecasting and all the benefits that flow from that 

· reduced management time concerned with chasing invoices and reconciliation of multiple payments etc

· centralisation of information allows for a central view of the companies’ fx exposures etc

· some other liquidity management techniques may be easier through the netting process. For example when the centre has a birds eye view of the various  company positions they may see that one company may be short of funds and therefore allow them to take a payment due out of this months netting and include it in next months netting (plus suitable recompense for the company that had to wait a month for its money). So by leading and lagging the group may be able to do some liquidity management and some fx management.

It is worth asking here whether netting is first and foremost a cash management technique or a foreign exchange management technique?

Well primarily, cash management. The benefits are all to do with cash management: Savings on transfers, savings on float and savings on fx dealing. Furthermore, especially when the spot rate is used for the netting, the companies involved have no idea until the netting is finished what their net position is. However netting, as indicated above, may be used for fx management through leading and lagging. E.g. if the centre can see an upcoming need for USD they could lag a payment due from an US sub and use the funds to make the payment in the next month. In addition, in some netting systems, the individual companies may take out forward contracts to cover their exposure and then settle them through the netting. 
10.3.4 Other issues

What possibilities are there for running netting? A number is the answer. Companies may run in-house bespoke (designed specifically for their needs) systems or off the shelf systems such as those that may be included in Treasury Management Systems. They may use Application Service Providers
 or Business Service Providers
 who will run the systems for them with varying degrees of service and back up. Banks also offer netting services sometimes doing everything for the company and sometimes the company will execute the fx deals to ensure the bank does not give bad rates. The information may flow through proprietary communications systems or increasingly, use the internet.
10.3.5 Third party inclusion

It was mentioned above that third party payables and receivables could be included in the netting. It is easy to see how third party payables may be included as the company takes the decision when to pay. Taking the example above suppose Co A wishes to include a payment of USD 4,795,200 to a company based in the USA. This would show on a changed table 2 as follows

	      Co Pays

Co Receive                 
	Co A UK
	Co B USA
	Co C France
	Co D Japan
	Total

	Co A UK
	
	37,537,538
	
	
	  37,537,538

	Co B USA
	40,000,000
	
	43,860,000
	2,053,388
	  85,913,388

	Co C France
	45,000,000
	
	
	
	  45,000,000

	Co D Japan
	
	
	  4,386,000
	
	    4,386,000

	Co 3rd party US
	3,000,000
	
	
	
	    3,000,000

	Total
	88,000,000
	37,537,538
	48,246,000
	2,053,388
	175,836,926


And it changes table 3 as follows

	
	Pays
	Receives
	Net
	Flows Eliminated

	Co A
	88,000,000
	  37,537,538
	(50,462,462)
	  37,537,538

	Co B
	37,537,538
	  85,913,388
	 48,375,850
	  37,537,538

	Co C
	48,246,000
	  45,000,000
	(  3,246,000)
	  45,000,000

	Co D
	  2,053,388
	    4,386,000
	   2,332,612
	    2,053,388

	Co 3rd party
	         0
	    3,000,000
	      3,000,000  
	          0

	Total Receives
	
	175,836,926
	53,708,462
	122,128,464

	Total Pays
	175,836,926
	
	(53,708,462)
	


The only question now is how does the netting centre actually make the payment to the third party? Co A is now paying in sufficient GBP to cover the payments. The netting centre could pay the total USD due to be paid out to Co B and ask them to pay the USD 4,795,200 to 3rd party Co and thus save a cross border transfer or they could make a separate payment to Co 3rd party directly from the netting centre if, for whatever reason, the 3rd party does not like to receive payment from Co B.

How though can third parties be included on the receivables side if they cannot be controlled as to timing because we know that there is a rigid timetable for the netting cycle?

There are a couple of ways.

· If the netting company has the power, tell the customer

· If it does not have the power, offer inducement e.g. discount if paid early through the netting or on time but through the netting. Note that this would include using direct debits

No, three ways and the third is

· When the customer pays, get them to pay into an account at the netting centre and the netting centre then includes it in the next cycle as a payment due to the receiving company.

For more information on netting refer to the ACT Manual Ch 16.
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Figure 3.1 Yield curve
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There is another type of account that is often not considered legitimate, either in legal terms or in equitable terms and that is the Remote Disbursement Account. This also works very simply in that you merely draw a cheque on an account as far away (in clearing time terms) as possible from your supplier. For example you could send a USD cheque to a supplier in the USA but which is drawn on a USD account in London (or Valparaiso). Clearly this will take a considerable time to clear and be expensive for the beneficiary in terms of charges. This may well upset your trading partner and result in increased prices or a refusal to supply 
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JPY 306,715,152








1 Search on APACS (Association for Payment Clearing Services). Note that recently APACS has changed its name to UK Payments Administration Ltd but APACS still seems to work!


2Cheque truncation, or the use of electronic imaging/data transfer to clear cheques, is used in some countries and is being developed in the UK. See check 21 in the USA.





1 Interest is worked out by banks on the number of days the money has been borrowed, or deposited, as a proportion of either a 360 or a 365 day year. Most calculations in the UK are based on a 365 day year and most in the USA and Europe are based on a 360 day year. There is no logic to help you decide which will be used, you just have to know. If in doubt, ask the bank. As a Treasurer you must know, as it makes a difference. See Chapter 2 appendix 2 for more detail.


1 For more information see � HYPERLINK "http://www.cls-group.com_cls/index.cfm" ��www.cls-group.com_cls/index.cfm�


2For more information see � HYPERLINK "http://www.europeanpaymentscouncil.eu/content.cfm?page=sepa_credit_transfer" ��http://www.europeanpaymentscouncil.eu/content.cfm?page=sepa_credit_transfer� or http://ec.europa.eu/internal_market/payments/docs/info-letter/07_2009_en.pdf





� International Bank Account Number, is a series of alpha/numeric characters that uniquely identifies a customer’s account held at a bank anywhere in the world.


� In this case the document could be a Bill of Exchange which is ‘a payment order written by one person (the drawer) directing another person (the drawee) to pay a certain amount of money at a specified future date. By accepting the Bill the drawee acknowledges the debt. Bills of exchange are used extensively in international trade.


� A Bill of Lading is the receipt given by the shipping company to the shipper for goods accepted for carriage by sea. If in negotiable form it also conveys title to the goods and goods will only be released by the shipping company at the destination against surrender of a signed original of the bill of lading.


� There are many sorts of bank accounts such as current accounts, deposit accounts, loan accounts, composite accounts etc. The issue of bank accounts, when and where to have them, is an extremely important subject and will be dealt with more fully in Ch 4.


� from: ACT Certificate of International Cash Management Manual .


�  In terms of the length of time on deposit, perhaps where there is an inverse yield curve and in terms of maximising the amount, be aware of having all ‘your eggs in one basket’ i.e. consider the credit risk of the counter-party.


� Dealt with in more detail in chapter  ???


� Pooling has tax implications. Where separate tax entities are pooled together the tax authorities will be concerned that the rates used are at ‘arms length’ i.e. look like proper market rates, to ensue that profits are not moved to low tax areas and losses to high tax areas. From the motivational perspective, those companies involved will want the allocation to be fair. If it is not fair they may find ways of circumventing the system and so the group as a whole would lose.


�  Cut off times are the times given by a bank to its customers after which it will not accept instructions to execute payments or transact deals etc. 


� Some writers split Economic exposure into competitive and transaction. 


� How points are derived is covered in appendix 2, Ch 6.


� See Exchange Rates and International Finance 4th ed. Laurence Copeland. Published by FT Prentice Hall ISBN0273-68306-3


� (note ignoring 360 day basis)


� Note. To keep life simple, although we know a spot deal will settle in two days time, we will use today as shorthand.


� A spot deal is today’s rate arrived at through supply and demand in freely floating currencies and normally settled two business later.


� A forward is a rate agreed today at which we will exchange two currencies on a specified day in the future.


� Will be dealt with more fully later but it is the right but not the obligation to buy or sell a currency at an agreed rate over a certain period of time.


� Note that we do not show a matching arrow here for the base currency repayment. It is assumed that we have it. Even if we do not then the financing decision of how to provide base currency at T30 is a separate decision from the decision as to how to cover an fx exposure from To to T30.


















































� Libor or the London Interbank Offered Rate, a rate at which banks will borrow from and lend to each other. Libor will be used as a general term for money market rates although strictly speaking Libor is the rate at which the bank will lend money and


 Libid is the rate at which it will accept deposits.


























 


� 4 29/32 + ½ = 4.90625 + .5 = 5.40625


       1,000,000                    =  1,000,000  = 995,515


1+ (.0540625 x 30/360)         1.0045052


Note: the USD rate used is taken from the international market rates as it is assumed the USD are borrowed from a bank in London. The GBP rate is domestic as it is assumed that the UK company would naturally deposit the GBP with a bank in the UK.





� Note, if it was a payable then we would pay it today.


� 609,119.07 x .060625 x30/365 = 3,035.17 add in principal = 612,154.23


� 1,000,000                     = 1,000,000          = 996,031.51


 1+ (.0478125 x 30/360)      1.0039843


� 609,087.46 x .060625 x 30/365 = 3,035.01 + principal = 612,122.47


� 1,000,000                            1,000,000      = 995,979.82


 1+ (.0484375 x 30/360)         1.0040364


� The process by which profits are generated from the buying of one asset in one market and simultaneously selling in another market of the same asset or its economically-equivalent derivative. Arbitrage occurs when there is a price differential for the same asset in two different markets. 


Taken from Guide to Treasury Best Practice and Terminology. Published by: FTI and WWCP


� Do not be fooled by the way that this is written as it does not follow the convention that has been used elsewhere in the book. The next bit of information tells you that the contract size is 62,500 GBP and that the figures are in cents per GBP.





� The extra information at the bottom is useful to traders as it indicates the depth of liquidity in the market. The data on puts and calls indicates what the market thinks about the currency, perhaps here, as there are a lot more calls than puts, that GBP will strengthen. The open interest information says how many contracts are outstanding and is the indication of liquidity. The greater the open interest the better the liquidity and the less chance that your trade will affect the market adversely for you.


� Indeed, in his book, Effective Management of Foreign Exchange, published by McGraw Hill in 1991, Brian Mapletoft argues that options are a more natural instrument for a treasurer to use than forwards.


� Note that the bank may well only fund itself for three months which would also give it liquidity risk as well as interest rate risk every three months rather than take a 12 month loan. However we are focusing on interest rate risk here so that complication is removed but note that gap analysis will also highlight the liquidity risk.


� Actual total is 10,000,438 but this is because PVF is only taken to four decimal places.


� Note though that had interest rates risen then the result would still be 3 % if a perfect hedge as the gain on the cash market would have been counterbalanced by a loss on the futures position


� An application service provider (ASP) is a business that provides computer-based services to customers over a network. Software offered using an ASP model is also sometimes called On-demand software or software as a service (� HYPERLINK "http://en.wikipedia.org/wiki/Software_as_a_Service" \o "Software as a Service" �SaaS�). The most limited sense of this business is that of providing access to a particular application program (such as customer relationship management) using a standard protocol such as � HYPERLINK "http://en.wikipedia.org/wiki/HTTP" \o "HTTP" �HTTP�. (Wikipedia)


� Business service providers (BSPs) are companies that offer state-of-the-art business applications over the Web. These are � HYPERLINK "http://en.wikipedia.org/wiki/Application_service_provider" \o "Application service provider" �Application service providers� where applications are built and delivered as � HYPERLINK "http://en.wikipedia.org/wiki/Web_service" \o "Web service" �Web services� - designed with modern security, management, and identity standards to facilitate the plug-and-play integration of these services with other BSP services or with internal corporate Web services. The integration platform for BSP services within a company is the � HYPERLINK "http://en.wikipedia.org/wiki/Enterprise_service_bus" \o "Enterprise service bus" �enterprise service bus�.


A Business Service Provider can also provide a combination of web-based software with the additional support of outsourced human administrative services.
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