Definition:

cap is an agreement between two parties providing the purchaser an interest rate ceiling or ‘cap’.  This financial instrument is primarily used by borrowers of floating rate debt in situations where short term interest rates are expected to increase.  For highly leveraged companies or those with an overweighting of short term debt, rate caps are used to manage interest expense and therefore, the profitability profile of the organization. Rate caps can thus be viewed as insurance, ensuring that the maximum borrowing rate never exceeds the specified cap level.  In exchange for this peace of mind, the purchaser pays the financial institution a premium.  

An interest rate floor on the other hand, guarantees a lower bound for the rate of interest received on an investment.  This may be used in conjunction with a floating rate note (FRN) to ensure a minimum return on investment.  Sometimes these rate guarantees are embedded into financial instruments such as structured medium term notes.  Floors are used in times of decreasing short term interest rates by money managers trying to obtain higher cash returns on floating rate investments.  Naturally, compensation is paid to the seller in return for the interest rate guarantee.

Formulas & Technical Details

Valuation and Risk Measures

Rate Caps – Black Model

The basic model for rate caps or floors is as described in Hull [1].  Let us first consider the case of a rate cap.  We lose no generality in considering one caplet at a time since the total cap can be treated as a sum of the individual caplets.  Let K be the cap rate, let T be the time from the valuation date until the start of the caplet, let  be the length of the caplet period (from T to T+) and let L be the (unknown) reset rate for the caplet at time T.  As previously defined the cash flow for the caplet period is  P max (L - K, 0), at time T+ or a value of  P.max(L - K, 0) / (1+ L) at time T.  Thus, the pay-out for the caplet looks much like the pay-out from a European option terminating at time T and a commonly used valuation model treats it as such.

Clearly, at the valuation date, one does not know the reset rate L.  One only has the implied forward rate F.  In the basic valuation a simplification is made.  Letting D=1/(1+ F) be the discount factor from time T to T+, one assumes that the value at time T is D P max (F -K,0).  Now F is treated as a stochastic term while the rest of the terms are held fixed, including D (though it depends on F).  Assuming F has a lognormal distribution (with a constant volatility (), one may model the caplet as a European call option on the forward rate F using the Black model.

Consider the Black model with a forward rate of F, a strike of K, a volatility (, an option period of T and a risk-free interest rate of r (compounded continuously).  The fair value of a call option is:
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and N( . ) is the cumulative standard normal distribution.  Note that e(-rT) is simply the discount factor that applies on the option expiry date.  This can be obtained directly from the zero curve and e(-rT) is replaced with Z.  Hence, for the caplet, one applies the Black model with a forward rate of F, a strike of K, a volatility ( , an option period of T and a discount factor of Z.  The fair-value in dollars for the caplet is then:
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Consider the Greeks for this caplet.  As shown, delta is in units of currency per 100% change in the implied forward rate.  To convert this to currency per bp, simply divide by 10000.  To convert gamma to units of currency per bp2, divide the gamma above by 100002.  Vega is in units of currency per 100% change which can be converted to currency per 1% change by dividing by 100.  The final statistic is theta.  

The dollar-based theta is the sum of two terms.  The first term is the rate-based theta from the Black model multiplied by the dollar conversion factor ZP/(1+F).  The second term is the dollar price of the option, C, multiplied by the continuously compounded forward rate from the valuation date to the maturity of the caplet. This second term arises from the derivative of the discount factor Z/(1+F) with respect to time T, and is an approximation since the discount factor curve is given at discrete points. Theta has units of currency per day.

In the standard Black model, there is no extra term required for the discounting of a cash flow from the maturity date of the caplet (T+) to the expiration date of the option T (the term 1/(1+F)). Hence, a more standard approach defines:
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These are obtained by differentiation with respect to the forward rate ignoring the extra terms arising from the differentiation of the term 1/(1+F).  In any usual circumstance there is little difference between the different deltas and gammas.  The FINCAD functions return these more standard versions of delta and gamma.

In the valuation formula, we multiply the bracketed term by a scaling factor Z P/(1+ F).  If you bring this factor inside the brackets, you obtain exactly the same answer for the caplet by replacing F and K in the option model with the present value of the cash flows when using F and K respectively.  

Also note that F and K can be independent of the zero curve used to discount cash flows.  For example, in a constant maturity cap(let) the forward rate F that applies for a particular period , may be the ten year constant maturity treasury rate as at time T.  This value would be derived from a separate treasury curve and would be used to calculate the appropriate cash flow.  Any discounting, however, would most likely be done using the standard Libor curve.
Rate Floors – Black Model

A rate floor is simply modeled as a European Put on the forward rate with all other assumptions as described above for caps.  One applies the Black model for a put with a forward rate of F, a strike of R, a volatility ( and an option expiry of T.  
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The remaining details for rate floors carry through much as above, giving: Theta is calculated as it was for rate caps


An interest-rate cap is an OTC derivative that protects the holder from rises in short-term interest rates by making a payment to the holder when an underlying interest rate (the "index" or "reference" interest rate) exceeds a specified strike rate (the "cap rate"). Caps are purchased for a premium and typically have expirations between 1 and 7 years. They may make payments to the holder on a monthly, quarterly or semiannual basis, with the period generally set equal to the maturity of the index interest rate. 

Each period, the payment is determined by comparing the current level of the index interest rate with the cap rate. If the index rate exceeds the cap rate, the payment is based upon the difference between the two rates, the length of the period, and the contract's notional amount. Otherwise, no payment is made for that period. If a payment is due on a USD Libor cap, it is calculated as

	
	


For example, Exhibit 1 illustrates a 3-year, USD 200MM notional cap with 6-month Libor as its index rate, struck at 7.5%. The exhibit shows what the cap's payments would be under a hypothetical interest rate scenario. 

.

	Example: Cap Payments
Exhibit 1
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	Payments made under a hypothetical interest rate scenario by a 3-year USD 200MM notional cap linked to 6-month USD Libor with strike rate of 7.5%. Values for the index rate are 6.25%, 7.75%, 7.00%, 8.50%, 8.00%, and 6.25%. These result in payments of USD 0MM, USD .25MM, USD 0MM, USD 1MM, USD .5MM, and USD 0MM.




http://www.riskglossary.com/link/cap.htm
Besides an overall rate ceiling, most ARMs also have "caps" that protect borrowers from extreme increases in monthly payments. Others allow borrowers to convert an ARM to a fixed-rate mortgage. While these may offer real benefits, they may also cost more, or add special features, such as negative amortization. 

Interest-Rate Caps 

An interest-rate cap places a limit on the amount your interest rate can increase. Interest caps come in two versions: 

 

· Periodic caps, which limit the interest rate increase from one adjustment period to the next; and 

  

· Overall caps, which limit the interest-rate increase over the life of the loan. 

  

By law, virtually all ARMs must have an overall cap. Many have a periodic interest rate cap. 

Let's suppose you have an ARM with a periodic interest rate cap of 2%. At the first adjustment, the index rate goes up 3%. The example shows what happens. 

A drop in interest rates does not always lead to a drop in monthly payments. In fact, with some ARMs that have interest rate caps, your payment amount may increase even though the index rate has stayed the same or declined. This may happen after an interest rate cap has been holding your interest rate down below the sum of the index plus margin. 

Look below at the example where there was a periodic cap of 2% on the ARM, and the index went up 3% at the first adjustment. If the index stays the same in the third year, your rate would go up to 13%. 

In general, the rate on your loan can go up at any scheduled adjustment date when the index plus the margin is higher than the rate you are paying before that adjustment. The next example shows how a 5% overall rate cap would affect your loan. 

Let's say that the index rate increases 1% in each of the first ten years. With a 5% overall cap, your payment would never exceed $813.00--compared to the $1,008.64 that it would have reached in the tenth year based on a 19% indexed rate. 

Payment Caps 

Some ARMs include payment caps, which limit your monthly payment increase at the time of each adjustment, usually to a percentage of the previous payment. In other words, with a 7¨% payment cap, a payment of $100 could increase to no more than $107.50 in the first adjustment period and to no more than $115.56 in the second. 

Let's assume that your rate changes the first year by 2 percentage points, but your payments can increase by no more than 7¨% in any one year. Here's what your payments would look like: 

Many ARMs with payment caps do not have periodic interest rate caps. 

Negative Amortization 

If your ARM contains a payment cap, find out about "negative amortization." Negative amortization means the mortgage balance is increasing. This occurs whenever your monthly mortgage payments are not large enough to pay all of the interest due on your mortgage. 

Because payment caps limit only the amount of payment increases, and not interest-rate increases, payments sometimes do not cover all of the interest due on your loan. This means that the interest shortage in your payment is automatically added to your debt, and interest may be charged on that amount. You might therefore owe the lender more later in the loan term than you did at the start. However, an increase in the value of your home may make up for the increase in what you owe. 

show how negative amortization works during one year. Your first 12 payments of $570.42, based on a 10% interest rate, paid the balance down to $64,638.72 at the end of the first year. The rate goes up to 12% in the second year. But because of the 7¨% payment cap, payments are not high enough to cover all the interest. The interest shortage is added to your debt (with interest on it), which produces negative amortization of $420.90 during the second year. 

To sum up, the payment cap limits increases in your monthly payment by deferring some of the increase in interest. Eventually, you will have to repay the higher remaining loan balance at the ARM rate then in effect. When this happens, there may be a substantial increase in your monthly payment. 

Some mortgages contain a cap on negative amortization. The cap typically limits the total amount you can owe to 125% of the original loan amount. When that point is reached, monthly payments may be set to fully repay the loan over the remaining term, and your payment cap may not apply. You may limit negative amortization by voluntarily increasing your monthly payment. 

Be sure to discuss negative amortization with the lender to understand how it will apply to your loan. 

Prepayment and Conversion 

If you get an ARM and your financial circumstances change, you may decide that you don't want to risk any further changes in the interest rate and payment amount. When you are considering an ARM, ask for information about prepayment and conversion. 

Prepayment. Some agreements may require you to pay special fees or penalties if you pay off the ARM early. Many ARMs allow you to pay the loan in full or in part without penalty whenever the rate is adjusted. Prepayment details are sometimes negotiable. If so, you may want to negotiate for no penalty, or for as low a penalty as possible. 

Your agreement with the lender can have a clause that lets you convert the ARM to a fixed-rate mortgage at designated times. When you convert, the new rate is generally set at the current market rate for fixed-rate mortgages. 

The interest rate or up-front fees may be somewhat higher for a convertible ARM. Also, a convertible ARM may require a special fee at the time of conversion. 



http://www.adjustableratemortgage.org/armmortgage.htm

Application 

If your company has a floating rate loan, you can buy an Interest Rate Cap that protects you against rising interest rates and lets you benefit from falling interest rates. With this agreement, TD Bank will pay you a rebate if a reference interest rate (usually a Bankers' Acceptance rate or USD LIBOR rate) rises above a prearranged "strike rate”. You pay TD Bank an upfront fee for this protection. 

[image: image3.png]



Benefits to your company: 

1. Provide insurance against a rise in rates, while benefiting from lower rates. 

2. Flexible risk management and customization. 

3. The Interest Rate Cap can be sold at prevailing market prices if the underlying loan is repaid and protection no longer needed. 

http://www.tdcommercialbanking.com/foreignx/solutions/risk_caps.jsp
Application (bank bill) 

Purpose 
An interest rate cap enables a borrower to set a maximum interest rate payable on a bank bill borrowing, while also benefiting from favorable rate movements if they occur.

Description
An interest rate cap is an agreement between a buyer (holder) and a seller (writer) of the cap to reimburse the buyer if interest rates rise above a pre-set level (the strike rate) at each rollover date of the underlying bank bill facility. The cap can apply to just one, or to a whole series of rollover dates. In return for the cap, the buyer pays the seller a premium.

Although caps are normally used for protection against rising interest rates on an underlying bill facility, they are a completely separate instrument and can be unwound separately.

Advantages 

	· Protection from adverse movements in interest rates with the flexibility to take advantage of lower interest rates if they occur. 

· Structures can be tailored to your requirements with respect to cap strike rate, maturity and rollover dates. 

· On each rollover date, you will be reimbursed to the extent that interest rates exceed the strike rate "cap".


Disadvantages 

	· Premium cost which is normally paid upfront.

	· Settlement only occurs if interest rates are above the strike rate on the settlement date. If this occurs, the seller of the cap compensates the holder for the difference. The settlement rate is a standard rate known as the Bank Bill Reference Rate (BBRR) which is an average of rates quoted daily by a panel of reference banks. This rate is publicly available from the daily business press.


Settlement 
[image: image4.emf]http :// www . westpac . com . au / Internet / Publish . nsf / Content / BBFCLTBB + Interest + Rate + Caps  


Who uses Interest Rate Caps? 
A. Variable rate borrowers are the typical users of Interest Rate Caps. They use Caps to obtain certainty for their business and budgeting process by setting the maximum interest rate they will pay on their borrowings. By implementing this type of financial management, variable rate borrowers obtain peace of mind from rising interest rates but retain the ability to benefit from any favourable interest rate movements. 
Q. How does an Interest Rate Cap work? 
A. An Interest Rate Cap ensures that you will not pay any more than a pre-determined level of interest on your loan. Will reimburse you the extra interest incurred should interest rates rise above the level of the Cap. An Interest Rate Cap enables variable rate borrowers to retain the advantages of their variable rate facility while obtaining the additional benefits of a maximum interest rate. 

Q. How much does an Interest Rate Cap cost? 
A. The cost of the Cap is referred to as the premium. The premium for an Interest Rate Cap depends on the Cap rate you want to achieve when compared to current market interest rates. For example, if current market rates are 6%, you would pay more for a Cap at 7% than a Cap at 8.5%. The premium for an Interest Rate Cap also depends on the rollover frequency and how you make your premium payments. We will Endeavour to structure the payments to suit your cash flows. 

Q. Over what period can I obtain a Cap? 
A. An Interest Rate Cap can be purchased for a minimum term of 90 days and a maximum term of five years. When the Actual Interest Rate rises above the Cap Strike Rate the Bank will reimburse the extra interest to the customer. 
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Q. Is there a minimum amount for an Interest Rate Cap? 
A. We will be pleased to quote on Interest Rate Caps of $1,000,000 or more. 

Q. What happens if I repay my loan early? Can I cancel the Cap? 
A. Interest Rate Caps are totally separate to your loan facility (you may have even borrowed from another bank and entered into an Interest Rate Cap with If at any time you repay these borrowings you can either let the Cap run to maturity or you may terminate it. Depending on interest rate movements there may be some remaining value of the Cap. The Bank will pay this remaining value to you on termination. 

Q. Are there any risks associated with an Interest Rate Cap? 
A. There are no risks associated with an Interest Rate Cap. It is important to understand that if interest rates do not rise above the Cap rate, you have not obtained any benefit from the purchase of the Cap. 

Q. What other information is required? 
A. If you decide you can benefit from an Interest Rate Cap you will be required to sign the Bank's standard terms and conditions. These documents are easy to read as they have been written in plain English. They summaries the terms and conditions under which you age http://www.stgeorge.com.au/corporate/transaction/deposit/floorsfaq.asp?orc=institution
Interest Rate Caps: An interest rate cap is a way of placing a maximum value on a customer’s floating rate index (e.g. Prime LIBOR, C.P., PSA). For an up-front fee (premium), the customer selects the term of the cap, and the maximum value of the index. The maximum value of the index is called the “strike rate”.

: The buyer and seller of the cap agree on the term (tenor), the strike rate, notional amount (size),

Amortization (“bullet”, mortgage, straight-line), starting date and frequency of settlement. If the applicable

Index resets above the strike rate, then National City pays the customer the difference between the index

and the strike rate times the days’ basis of the reset period times the notional amount outstanding. (Note:

The exact calculation is contingent upon the specific terms and conditions of the contract. C.P. and Prime

use a daily average for the reset period.)

Example:

A company has a $10MM obligation due in 5 years with a lump -sum or “bullet” maturity with National

City. The loan is priced at 3 mo. LIBOR + 200 bps. LIBOR is currently 5.75%, giving the customer an allin

rate of 7.75% for the first three months. Expecting that LIBOR will rise, the company would like to

“cap” LIBOR so that it does not exceed 8%. The customer buys a cap for three years and pays National

City a premium of $125,000. For the next three years, if LIBOR exceeds the strike of 8%, National City will

Pay the customer the difference between 8% and where LIBOR actually set.




Termination:
Caps are documented by executing generic ISDA Master Agreements. Amendments or additions to the
Master Agreement are outlined in the Schedule to the Master Agreement. Specific terms and conditions

of a trade are documented using a Trade Confirmation. In addition, certificates of incumbency for both

Counterparties must be executed Strike Rate the difference on the notional between the index and the strike rate, times the days basis .time8%

National City Pays Customer

Here is an example of settlements under a cap (for a 31-day month) .

At the settlements date:

LIBOR = 7%: Since 7 %< 8%

Index < strike rate. No payment is made by National City.

At the settlements date:

LIBOR = 9%: Since 9%>8%

Index > strike rate.

National City pays customer the following:

(9%-8%)*$10MM*31/360 = $8,611.11

.

Interest Rate Caps: Caps can be priced on several indices, with different interest calculation bases:

	index
	Days Basis
	Terms

	prime
	Actual/360
	1-10 yrs*

	LIBOR
	Actual/360
	

	PSA/BM
	Actual/360*
	On an exception

	CP
	Actual/360 or/365
	Basis past 10

	US Treasuries
	Actual/365 years
	


Contacts: 
http://www.nationalcity.com/content/corporate/CapitalMarkets/InterestRateRiskMgmt/documents/cap.pdf   

History of the Indirect Cost Rate Cap on USDA Competitive Grants

May 22, 2003

Updated April 13, 2004

Daryl Lund, Executive Vice-Chair of the ESCOP Budget and Legislative Committee

As recalled by Tim Sanders, then Clerk (the Appropriations Committee in the House), Bob Foster, also then Clerk (the Appropriations Committee in the House), Teri Minuteman, then staff to Senator Lugar, with assistance from Terry Nippy and Christina Buch

Over the years we have all heard stories on the origin of the cap on the indirect cost recovery rate on USDA competitive grants. Some stories were believable and some were laughable. The purpose here is to document the origin of the cap so that there is an accurate description of how such a decision came to be. To get the real story, two key players at the time were consulted. Tim Sanders and Bob Foster were both staff members of the House Appropriations Committee chaired by Congressman Whitten from Mississippi. They provided many of the details in the description of events that follow. Furthermore, Terry Nipp in his role as advocate for the Experiment Stations and Extension interests at the time was consulted to confirm the recollection and added further insight into the role, or lack thereof, of university administrators when the cap was first introduced. For the most recent change in the rate cap, Teri Nintemann, then staff to Senator Lugar, provided necessary details. Finally, Christina Buch, Director of the CSREES Budget Office, assisted in documenting the changes in the indirect cost recovery rate cap. Here is "the rest of the story".

The story starts more than 10 years ago since the indirect cost rate cap went into effect in FY 1990. An unnamed source at CSREES came to see Bob Foster to discuss what he considered outrageous indirect charges by Universities. This was an off the record discussion. Soon after that visit the article in Science magazine came out that detailed indirect cost recovery rates with some as high as 99% and pointing out some abuses of the use of those monies. Congressman Whitten became interested and asked some questions about it at the agency hearing that year. Following up on his interest, the FY 90 House Appropriations bill contained the following language in Section 639, "Provides that none of the funds in the Act shall be available to pay indirect costs on research grants awarded competitively by the Cooperative State Research Service that exceed 25 percent of total direct costs under each award." This language was supported by the Senate. The only concession to the negotiated rate was that the indirect cost could be charged on the total direct costs, not the modified total direct costs. The 25% was close to the overhead rate that the Department of Defense allowed contractors to charge at the time.

At the hearing for FY 1991 Whitten supposedly asked how many universities turned down grants because of this restriction. The answer from the Agency head at the time was, "None." Also there was little squawking from the universities. Consequently Section 639 contained the following language for FY 91: "None of the funds in this Act shall be available to pay indirect costs on research grants awarded competitively by the Cooperative State Research Service that exceed 14 per centum of total direct costs under each award." Again there was little complaining from the universities. At the next year's hearing, Whitten again asked what the impact of the change in rates was. The answer from the Agency was that millions more were available for direct research support. 

Over the next several years, from time to time people came to the staff of the committee asking that consideration be given to increasing the rate but usually with no justification other than statements like NIH and NSF do not restrict rates. Staff would usually reply with an answer that maybe those agencies should cap the rate and maybe we (the staff) should talk to our other subcommittee staff about the IDC rate. At that point in the conversation, the people asking for consideration went away. Presumably they were concerned that staff would get other rates capped also. Consequently, until recently there was not much interest in pursuing changes in the indirect cost rate.

Then, in the 1998 AREERA Act, the Senate reported language to raise the rate cap to 25% of total federal funds expended in the National Research Initiative (NRI), the Fund for Rural America (FRA), and the Initiative for Future Agriculture and Food Systems (IFAFS). The House version had no mention of the rate cap, and, in compromise, the conference report language dated April 22, 1998 and adopted June 23, 1998 adjusted the rate cap to 19%. The specific language of the Act is: "Except as otherwise provided in law, indirect costs charged against a competitive agricultural research, education, or extension grant awarded under this Act or any other Act pursuant to authority delegated to the Under Secretary of Agriculture for Research, Education, and Economics shall not exceed 19 percent of the total Federal funds provided under the grant award, as determined by the Secretary."

Finally, the President included language in his budget for FY 2000 that supported the change in the rate cap from 14% to 19%, and both houses enacted the change in their respective budget bills. The House language of May 21, 1999 reads: "This provision provides that none of the funds of this Act may be made available to pay indirect costs charged against agricultural research, education, or extension grants awarded by the Cooperative State Research, Education, and Extension Service in excess of 19 percent of total direct costs, except for grants available under the Small Business Innovation and Development Act." It is interesting that they apparently recognized the indirect costs associated with small businesses but not with universities.

There is one other issue that needs clarification. Notice above that the AREERA language was "19 percent of the total Federal funds", whereas the House language was "19 percent of total direct costs". The final language that was adopted was in accord with AREERA (i.e. 19 percent of total Federal funds). Using this language, the indirect rate is 23.456% of total direct cost (i.e. 23.456/123.456 x 100 = 19). Furthermore, there was no restriction on including equipment and stipend support (tuition, etc.) in the total funds for the project (i.e. it was total direct cost, not modified total direct cost as defined in the negotiated federal indirect cost rate). As a result of these interpretations of the intent of Congress, the actual recovered rate on USDA competitive grants is greater than 19%. 

That is, "the end of the story", at least until now. Undoubtedly we have not seen the end because of the real costs associated with carrying out research, education and extension activities at our universities. 

One of the purposes of providing this snippet of history is to put to rest the suggestion that there were considerations of the magnitude of the rate based on discussions with or actions of either ARS or OMB.

 

The indirect costs (F & A) for awards issued on a competitive basis by CSREES using fiscal year (FY) 2004 appropriations may not exceed 20 percent of the total Federal funds provided under each award, except for grants issued under the Small Business Innovation Research (SBIR) Program which may receive full allowable indirect costs. Another method of calculating the maximum allowable is 25 percent of the total direct costs. This percentage was established by Section 710 of the General Provisions of the FY 2004 Consolidated Appropriations Act (Public Law 108-199). Some programs are not subject to this limitation. To determine applicability, check the appropriate Request for Applications (RFA).  

http://www.wisc.edu/ncra/IDChistory.htm
A currency swap is a form of swap. It is most easily understood by comparison with an interest rate swap. An interest rate swap is a contract to exchange cash flow streams that might be associated with some fixed income obligations—say swapping the cash flows of a fixed rate loan for those of a floating rate loan. A currency swap is exactly the same thing except, with an interest rate swap, the cash flow streams are in the same currency. With a currency swap, they are in different currencies.

That difference has a practical consequence. With an interest rate swap, cash flows occurring on concurrent dates are netted. With a currency swap, the cash flows are in different currencies, so they can't net. Full principal and interest payments are exchanged without any form of netting.

http://www.riskglossary.com/link/currency_swap.htm
An arrangement in which two parties exchange specific amounts of different currencies initially, and a series of interest payments on the initial cash flows are exchanged. Often, one party will pay a fixed interest rate, while another will pay a floating exchange rate (though there may also be fixed-fixed and floating-floating arrangements). At the maturity of the swap, the principal amounts are exchanged back. Unlike an interest rate swap, the principal and interest are both exchanged inhttp://www.investorwords.com/1244/currency_swap.html full in a currency swap

. Japan and Singapore have reached a basic agreement on a bilateral currency swap arrangement aimed at ensuring stability in the currency market by supplying short-term liquidity, Japanese government officials said Tuesday.

The move is part of an initiative agreed upon by the Association of Southeast Asian Nations (ASEAN), China, Japan and South Korea to establish a currency swap network through a set of bilateral pacts to prevent a currency crisis.

The accord marks Japan's completion of such bilateral arrangements with all five major ASEAN countries -- Thailand, the Philippines, Malaysia, Indonesia and Singapore -- as well as China and South Korea.

Finance Minister Masajuro Shiokawa is set to announce the Japan-Singapore agreement at the meeting of finance ministers of ASEAN and its three dialogue partners from East Asia to be held in Manila on Thursday.

The completion of the regional network of bilateral pacts will require three more agreements among members, including one between China and the Philippines.

The currency swap scheme, known as the Chiang Mai Initiative, was agreed upon by the ASEAN-plus-three finance ministers at their meeting in Chiang Mai, Thailand, in May 2000.

COPYRIGHT 2003 Kyodo News International, Inc.
COPYRIGHT 2003 Gale Group

http://findarticles.com/p/articles/mi_m0WDP/is_2003_August_11/ai_106468032
A currency swap means an arrangement in which two parties exchange specific amounts of different currencies initially, and a series of interest payments on the initial cash flows are exchanged.

Often, one party will pay a fixed interest rate, while another will pay a floating exchange rate (though there may also be fixed-fixed and floating-floating arrangements). At the maturity of the swap, the principal amounts are exchanged back. Unlike an interest rate swap, the principal and interest are both exchanged in full in a currency swap.

An interest rate swap is a contract to exchange cash flow streams that might be associated with some fixed income obligations, say swapping the cash flows of a fixed rate loan for those of a floating rate loan. A currency swap is exactly the same thing except, with an interest rate swap, the cash flow streams are in the same currency. With a currency swap, they are in different currencies.

That difference has a practical consequence. With an interest rate swap, cash flows occurring on concurrent dates are netted. With a currency swap, the cash flows are in different currencies, so they can't net. Full principal and interest payments are exchanged without any form of netting.

http://www.chinadaily.com.cn/bizchina/2006-10/18/content_831410.htm
Japan, Thailand to boost bilateral currency swap deal to $9 bil.

(Kyodo) _ Japan and Thailand agreed Tuesday to boost their bilateral currency swap deal to $9 billion from $6 billion by renewing their current contract to better shield their economies from future currency upheavals, Japanese officials said.

Under the renewed currency swap agreement, Japan will provide up to $6 billion out of its foreign reserves to Thailand for the equivalent in Thai baht, instead of up to $3 billion under the current deal.

Thailand will swap Japanese yen for the dollar up to $3 billion, unchanged from the current agreement, the officials said.

The new currency swap agreement will take effect after central bank governors from both countries sign the accord. The deal is part of a web of currency swap deals dubbed the Chiang Mai Initiative.

With the deal, the value of the currency swap network involving the 10-member Association of Southeast Asian Nations plus Japan, China and South Korea will rise to $83 billion from the current $80 billion, the officials said.

Although the bilateral currency swap agreement is activated under an International Monetary Fund support program, the size of the swap, which could be withdrawn without the program, will also be increased from 10 percent to 20 percent of the total swap amount, they said.

In the wake of the currency crisis that hit Asia in 1997 and 1998, Japan and Thailand inked their first bilateral currency swap agreement in July 2001 and renewed it in March 2005.
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	In the biggest currency swap in history, more than 300 million Europeans in 12 countries will start using the euro as their day-to-day money Tuesday, irrevocably casting their old marks, francs, lire, pesetas and other national currencies into the trash can of history. 

.

In the short term, the switchover is certain to bring some chaos. But in historical terms, it is likely to be seen as one of the defining moments in the development of European union. 

.

The European Central Bank said that more than 15 billion banknotes worth more than €630 billion ($557 billion) had been produced along with more than 51 billion coins worth €16 billion, and much has been moved in a matter of weeks to banks and stores in one of the biggest logistic exercises ever undertaken. Engineers were working over the holiday period to reprogram hundreds of thousands of automated-teller and vending machines. 

.

Part of the newly minted and printed cash will move straight from printing plants to bank vaults around the world, where they will be kept in reserve. Possibly only about 7 percent or 8 percent of the new notes and coins actually will fill people's pocketbooks in coming weeks. 

.

The old notes and coins will continue to circulate for a few more weeks alongside the seven new notes ranging in value from €5 to €500 and eight coins valued from 1 cent to €2. As the old currencies are handed over at shop tills and banks, they will be removed from circulation and destroyed. From the end of February, all 12 countries' notes and coins will be replaced, and the euro will then be the only legal tender in the entire region. 

.

Banks will continue to exchange the old currencies until July. After that, national central banks have agreed to redeem the old notes at face value for many years, or indefinitely in many cases. Nevertheless, governments are expected to collect a large windfall from old notes that never are redeemed. 

.

The euro "will be far more than a single currency for Europe," said Walter Eversheim, a spokesman for the committee that awards the International Charlemagne prize for the greatest contribution to European unity, which this year has been awarded to the currency. "It will contribute to a common European identity, stabilize the community and foster peace." 

.

But others warn that bringing together 12 nations with different tax systems and diverse economies will create irresistible strains. What will happen, critics ask, if one part of the euro zone needs easy credit and another part tight credit? 

.

At one extreme, Martin Feldstein, a Harvard University economist, has warned that the euro could "reinforce long-standing animosities based on history, nationality and religion" and lead to open conflict. But many constitutional experts maintain that if the euro is a success, it will inevitably lead to a closer union and more economic integration, and perhaps eventually to a degree of harmonization of taxes. 

.

"In the longer term, I can imagine a Europe tax," said Finance Minister Hans Eichel of Germany. 

.

Romano Prodi, president of the European Commission, predicts more "economic government" in which the informal group of 12 finance ministers from the euro-zone countries would gradually begin to behave more like the policy-setting U.S. Treasury Department. 

.

To join the single currency system, countries already have had to hand over monetary policy-making to the European Central Bank in Frankfurt and submit themselves to tight budgetary and credit discipline, or risk paying onerous fines under an agreement called the Stability and Growth Pact. Germany insisted on the pact because of fears that it would have to bail out profligate members such as Italy. Ironically, Germany today is the country most in danger of breaching the terms. 

.

The euro enters the world at a difficult time, when economies are slowing and Europe is still hidebound by structural rigidities. Labor markets, for example, are more inflexible than those in the United States because language and tradition make it difficult for people to move to another country in search of work. 

.

But as Jean-Claude Trichet, governor of the French central bank, is fond of saying, the euro itself is a vastly underestimated structural reform, rivaling in importance the Bretton Woods system that formed the basis of postwar economic recovery. 

.

The new currency has been many years in the making. It is rooted in the 1986 act establishing a single European market for people, goods and capital, and the 1992 Treaty on European Union. For years, countries held their currencies in close alignment before fixing exchange rates irrevocably on Jan. 1, 1999, when the existing national currencies actually became subunits of the euro. 

.

While the new notes and coins were being produced, the euro has existed as a virtual currency for electronic transfers. For example, between 70 and 80 percent of U.S. trade with the European Union already is denominated in euros. So while the introduction of the notes and coins may come as a cultural shock to Europeans, the currency already has been absorbed by the banking and financial system. 

.

As a virtual currency, the euro started off boldly with an international value exceeding $1.17. By October 2000, its value had declined to a record low of 85 cents. It has since climbed back, and was trading at 88.41 cents in New York late Friday. 

.

The decline has never overly concerned the European Central Bank, which has maintained low inflation within the euro zone and which points out that without the euro, governments would be overwhelmed by speculative financial movements in a global economy. 

.

Whatever its strength against the dollar, the euro already is a global currency in every sense of the word. Its 306 million users in 12 countries, including three of the world's seven biggest industrial powers, account for a sixth of the global economy. The euro takes over from the Deutsche mark as the world's second most widely used reserve currency after the dollar. It will replace the Deutsche mark as the shadow currency across Eastern and Central Europe. Across North Africa, it will replace the French franc as a parallel currency. 

.

The euro will become the most widely circulating currency in Europe since the denarius of the Roman Empire. 

.

Over the years, the single currency zone is likely to grow. East European countries that are waiting, along with Cyprus and Malta, to join the EU also hope to qualify as members of the monetary system. Three EU member countries — Britain, Sweden and Denmark — are remaining outside the system but will be pulled into its orbit. 

.

"With so much of our trade and so many of our jobs tied up in business with the rest of Europe, it is massively in our interests that the euro succeeds," said Prime Minister Tony Blair of Britain, who plans to put the question of membership in the monetary system to a referendum. 

.

Shoppers are concerned that stores will use the introduction of the euro to slip in price increases, and there is much evidence to support such fears. But the euro also is likely to usher in a culture of economic competition. With transparency and without the blur of fluctuating exchange rates, consumers and investors will be better able to compare costs and benefits. Many economists argue that the overall effect of the euro will be to drive prices down. 
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The Risk of a Currency Swap:

A Multivariate-Binomial Methodology

1. Introduction

There has been considerable interest in recent years in the measurement of the risk of financial contracts. The concept of “value-at-risk” (VAR) - the maximum loss on a specified horizon date at a given level of confidence- is widely used at various levels of the financial system.1 Individual traders and trading desks use the concept to determine the range of their potential gains and losses over the next trading day. The managers of financial institutions apply the notion of VAR to measure and control the risks of traders. Regulatory authorities, concerned with the stability of the financial system and of the institutions under their jurisdiction, set capital adequacy standards based on measures of value-at-risk.

The regulatory concerns have manifested themselves in a global context in discussions under the auspices of the Bank of International Settlements (BIS). A typical comment in these deliberations is that “quantitative information about risk exposures and risk management performance can provide a framework for qualitative description and assessment.”2 It is clear that, no matter what the specific criteria for disclosure and capital adequacy are, a financial intermediary needs to translate these into a practical system for implementation. The system needs to take market data such as interest rates and exchange rates, as well as the detailed characteristics of the portfolio of assets and liabilities held by the intermediary into account, in order to value the portfolio on future dates and measure its response to changes in the market prices.

Although the broad approach to the measurement of the risk has to be consistently applied across financial instruments, the precise implementation depends on the instrument in question, and in particular, on thevariables that affect its value on the future date. In this paper, the case of a common contract, the currency swap, is examined in some detail. The value of a currency swap on a future date depends on a number ofvariables. For example, the value of a five-year fixed-for-fixed USD-DEM (U.S. Dollar-Deutsche Mark) swap

in one year’s time will depend upon the USD interest rates for up to four years maturity in one year’s time, theDM interest rates for similar maturities and the foreign exchange rate of DEM for USD. The probability

distribution of the value of the swap depends on the valuation model and the joint distribution of these rates.

In order to estimate the joint probability distribution of these variables it is useful to start from a model of theterm structure of interest rates. To be specific, we might assume that for each of the two currenciesinvolved in

the swap, two “factor” rates determine the whole term structure. Then, we need to estimate the relationship ofthese rates with the exchange rate between the two currencies. The future exchange rate is relevant since the valuation of the swap involves the conversion of the cash flows into the numeraire currency. is required in oneof the two currencies of the swap. In this paper, we propose and illustrate a procedure for determining thevalue of such a swap, assuming that a simple two-factor model holds for the term structure of interest rates ineach of the two currencies.

The simplest possible model for a currency swap would involve only three variables : one determining the termstructure in each of the two currencies, and one representing the exchange rate between the currencies. For some swaps, this might be a reasonable specification and we retain this as a special case of our model.

However, as in the case of fixed income securities and derivatives even in a single currency, a two-factormodelin at least one of the currencies will usually be required, in order to capture both shifts and tilts in the termstructure. This is because swaps often involve fixed cash flows over reasonably long periods of time such as

five years. The approach here, therefore, allows for the possibility of a two-factor model in each of the

currencies. Along with the currency factor, this means that we need to model the stochastic evolution offive

variables.6

Most of the term-structure models in the literature analyse the period-by-period movements of interest rates up to some terminal valuation date. This is true, for example, of the models of Ho and Lee (1986), Black, Derman and Toy (1990), Heath, Jarrow and Morton (1992), and Hull and White (1993). A five-dimensional version ofany of those models would be prohibitively expensive from a computational point of view, and perhapsinfeasible, given currently available computing power. Luckily, for the purpose of risk management such amodel is not strictly required. In the context of risk management, it is sufficient to value a swap on a particular

date in the future, termed the value date. Thus, it is usually only necessary to model the joint distribution of the five variables on that date, rather than to model the evolution of the variables at a series of intermediate dates,

up to the value date. This makes the problem far more manageable.

A method for computing a multivariate-binomial distribution that approximates a joint-lognormal distribution of a specified number of variables, with given means, volatilities and correlations is proposed in Ho, Stapleton

and Subrahmanyam (1995) (HSS). The method was applied in a portfolio management context in Ho,

Stapleton and Subrahmanyam (1995a) and the application is extended here to the case of five variables. The distribution generated by this method converges to a joint-lognormal distribution, with the specified

parameters, as the density of the binomial tree increases. In the present paper, we apply this methodology in a single-period context, producing a single five-dimensional vector of interest rates and currencies together with

the joint-probability of each scenario. These inputs are then used to value the currency swap in each scenario and to produce a probability distribution for the value of the swap. The resulting probability distribution of theswap value can either be used to highlight particular, problematic scenarios or to compute portfolio values atvarious confidence levels. Thus, the proposed methodology can be used to obtain conventional measures ofVAR or to perform scenario-based stress tests.

The outline of the paper is as follows. Section 2 presents a definition of the cash flows of a currency swapandprovides a general valuation formula for the value of the swap in the numeraire currency given that a separatetwo-factor model of the term structure of interest rates holds for each currency. A practical approach to the valuation of a large currency swap book via the “bucketing” of the swap cash flows is described in section 3.

Section 4 explains how to employ the multivariate-binomial approximation technique to generate scenarios of the relevant interest rates and exchange rates. Section 5 shows how to implement the two-factor model to value the swap cash flows in terms of the numeraire currency. Section 6 illustrates the output of the analysis using a numerical example. Section 7 concludes.

2. The Cash Flows of Currency Swaps

A currency swap involves cash flows in two currencies, which will be indexed by the subscripts j and k. In theFigure 1 below, we illustrate the flows for a swap where cash flows are paid in currency j and received in currency k.

 Figure 1 summarises the cash flows of a currency swap. The relevant dates are shown at the top of the

diagram. We assume that a swap contract is in place at time 0 and is to be valued at time t. The payment dates for the swap cash flows are t1, t2,...,ti,...,tn Hence, the currency swap involves the exchange of a stream of cash flows Xk ,t1

, Xk ,t2,…,Xk ,ti ,...,Xk ,tn in currency k for the stream Xj ,t1

,Xj ,t2,...,Xj ,ti ,…,Xj ,tn in currency j. The cash flows shown on the time line are all non-stochastic. If the swap involves floating

payments we assume that these are valued, at par, on the first reset date.

We assume that valuation is required in the numeraire currency j. The value of the swap at time t in currency j
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1 1 2 2equation (1)where7Vj ,t is the value of the swap in currency j at time tBh,t ,ti is the discount factor,at time t, for maturity ti in currency h, h = j,kPj ,k ,t is the spot exchange rate, the price in terms of currency j, of currency k, at time t

We now assume, that the discount factor Bh,t ,ti , for maturity ti, is a known function of two ‘factor’ rates of

interest, i.e.

B f r r h,t ,ti i ,h h,t ,n h,t ,n ( , ) 1 2quation (2)where rh,t ,n1and rh,t ,n2are the 1st and 2nd factor interest rates in currency h, for maturity ti. Hence, for theswap involving currencies j and k , Vj ,t , the value in the numeraire currency j, is a function of the fivevariables:

rj ,t ,n1

1st ‘factor’ rate for currency jrj ,t ,n2

2nd ‘factor’ rate for currency jrk ,t ,n1

1st ‘factor’ rate for currency krk ,t ,n2

2nd ‘factor’ rate for currency kPj,k,t Exchange rate : price of k in units of j.

The function in equation (2) relates the discount factor or zero-bond price in currency h to the two factor

rates, which could be, for example, the 3-month libor rate and the 10 year bond rate. However, both the factor

rates and the functional relationship itself could be different for the two currencies involved in the swap.

3. Valuation of the Swap : A Practical Approach

In the case of currency swaps, the valuation involves discounting the future cash flow streams in the two

currencies. Although this is fairly straight-forward conceptually, there is a practical problem in dealing with alarge number of cash flows arising on different future dates. A common way of reducing the number of datesto be considered in measuring the market risk of a large swap portfolio is to use a "bucketing" methodology.

Essentially, this is a form of interpolation of the term structure. For any swap in the portfolio, a standard gridof discount factors is used, rather than the general set Bt ,ti . For illustrative purposes, we will assume here that

a grid of sixteen bucket rates is used for each of the currencies involved in the swap.

The first step in the procedure is to bucket the cash flows. This has to be done on a forward, rather than on aspot, basis since the valuation is required at a specified future date. Forward bucketing means that if the

standard buckets are, for example [1 day, 1 week, 1 month, 3 months, 6 months, ... , 30 years], the cash flowsare bucketed into pots of cash occurring at the dates :

0 t t+1 t+2 ... t+i... t+16

Note that the current date is 0 and the bucket dates are defined given the value date t, at t+1,t+2

,...,t+i,...,t+16 .3

The cash flows resulting from the bucketing process are shown in Figure 2. Here, it is not necessary to assumethat the buckets have the same maturity length for each currency. Hence tk ,i is not necessarily equal to t j ,i .

Figure 2 here8

Having bucketed the cash flows, we now require the discount factors for the standard grids in the two

currencies and the exchange rates. We next describe the generation of scenarios of interest rates in the

following section.

4. The Joint-Probability Distribution of Factor Interest Rates and the

Exchange Rate

In order to value the swap, we need to generate a joint-probability distribution of the five variables that

determine its value. The most popular method employed in practice is to assume that the variables are

lognormal with given means, variances and covariances and to construct a multivariate lognormal

distribution.4 Here we use a binomial approximation approach where the distribution limits to thelognormal asthe density of the binomial tree increases. This method has the advantage of allowing a scenario analysis, ofextreme states, to be performed.5 This is advantageous if we wish to use the output for an analysis of the creditrisk of a book of currency swaps.

Given that we wish to analyse individual states by building a binomial tree, a number of approaches have beensuggested in the literature. Most of these are surveyed in the recent paper by Amin (1995). One approach,suggested by He (1990) and Boyle (1989), models N variables using a binomial distribution with just N+1nodes over each sub-interval. This method is efficient in the context of valuing options whose payoff dependson more than one variable. However, in the context of risk analysis, we require to distinguish all possiblestates. We therefore favour the methodology of Ho, Stapleton and Subrahmanyam (1995). They build anapproximation to the joint distributions of the variables using a joint binomial distribution which produces

(J+1)N nodes, where J is the binomial density for each variable.6 There are two ways of building suchadistribution. First, it is possible to orthogonalize the variables and build the joint distribution of a set oforthogonal vectors. This method is illustrated in Amin (1991). However, the HSS methodology builds vectorsof the individual variables with just J+1 nodes for each variable. It captures the covariance structure byadjusting the conditional probabilities. This feature of the HSS method makes it somewhat simpler to employin the context of risk management, where the distributions of the individual variables, as well as the multivariate distribution may be relevant. To summarise, there are a number of advantages of the HSS approach in this context. The main ones are :

It is an efficient method of generating scenarios of the relevant interest rates and exchange rates.

If greater accuracy is required, at the expense of more computation time, then the number of binomial

stages can be increased. This increases the fineness or density of the binomial tree. It can also be done on a

variable-by-variable basis.

It allows specific scenarios to be investigated. The swap value can be computed for particular, unusual

combinations of interest rates and exchange rates. Thus, it gives more qualitative information to the risk

manager than a simple mean-variance analysis, for example.

The HSS methodology assumes that the underlying variables, in this application, the factor interest rates and the exchange rate are joint-lognormally distributed. As a first approximation, this is perhaps not a bad

assumption, since it is the assumption underlying most of the option pricing models used in practice. Later,

when we perform a stress test, the effect of relaxing this assumption is investigated. The required inputs for the joint-lognormal distribution are the means, volatilities and correlations of the variables. These are specified in

Table 1 below

Table 1 here

The input data can be estimated in many different ways, depending on the information available. However, a reasonable procedure may be as follows :

1. Estimate the means of the factor interest rates from the forward rates at time 0 (the current date) for

delivery at the value date t.7 Also, estimate the mean of the exchange rate from the forward rate, at time 0,for deliveries of the currency at time t.
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2. Estimate the volatilities using either historical data on the factor interest rates or by backing out implied

volatilities from option prices. Based on the results in the empirical literature, the implied volatilities may

be upward-biased estimates of the true volatility.

3. Estimate the correlation matrix from historical data.8

The HSS methodology requires the choice of J, the binomial density, J, determines how many factor interest rates, exchange rates and scenarios are generated. For example, with J=3, each variable has a four statedistribution. There are then 45 = 1024 scenarios of factor interest rates and exchange rates. The output is thejoint distribution of the variables. Note that J can be chosen at a different level for each factor, if required. Thiscan be useful for sensitivity analysis of the valuation, after the most significant variables have been identified.

If one of them is the exchange rate, for example, the simulation can be re-run with a greater density for the

exchange rate. The output at this stage of the simulation is the set of factor interest rates and exchange rate scenarios and their probabilities. These numbers can now be used to compute value of the currency swap in

each scenario.

The methodology fits the input mean vector and the variance-covariance matrix by changing the conditional

probabilities of the binomial tree.9 Details of the implementation of the approach are provided in the Appendix.

.

Appendix

Methodology used for the multivariate-binomial approximation

We present below the procedure for estimating the multivariate-binomial distribution, based on the

methodology proposed in HSS 1995).

a) The first step is to estimate the conditional volatility of the variables, given the means, volatilities, and

covariances. Consider the system of regressions, for the five variables, v,x,w,y and z.

v a v v 0, e

w a0,w a1,wv w e

x a a v a w x x x x 0, 1, 2, e

y a a v a w a x y y y y y 0, 1, 2, 3, e

z a a v a w a x a y z z z z z z 0, 1, 2, 3, 4, e

where k ln(K / K ) 0 for k v,w, x, y, z and where K0 is the current value of variable K , and where

ai ,k are the multiple regression coefficients, and e k .Let sk
^ be the given volatility of variable k.[We assume for ease of notation that the time period over which

the volatility is measured is one year.] Then, let sk be the volatility of ek , i.e. the conditional volatility of variable k.b) The next step is to compute the nodal values of the variables. Let Jk be the number of binomial steps used in

the case of variable k. The Jk +1 element vectors of the variables are computed using up- and down-binomial movements, where, for each variable, the down-movement dk and the up-movement uk are given byd J k k
Jk k

2 k 12 1 m (1/ ) s / [ exp( / )],u d k kJk
2 k m (1/ ) . where mk t E(K / K ) 0 is the mean drift of variable k .The value of variable k at node r at time t is then

K E K d r J t r t kJ rkrkk,
( )m ( ) , 0,1,...,

c) The third step is the computation of the HSS conditional probabilities, which capture the covariances between the variables. Letq w v v
a a v J dJ u d r k

w w r w ww w w\( | )( ln )(ln ln ), ,0 1 ,
q x v v w w

a a v a w J d

J u d r sx x r x s x xx x x

( | , ) ( ln ) (ln ln )

, , ,



0 1 2 , and, in general,

q k v v w w

a a v a w J d

J u d r s k k r k s k kk k k( | , ,...)( ... ln )(ln ln )
0 1 2 . 15

Figure 1 : Currency Swap Cash Flows

0 t t1 t2 ... tn today value first second n th date payment payment payment+ Xk ,t1+ Xk ,t2+ Xk ,tn
0 t t1 t2 ... tn

+ Xj ,t1+ Xj ,t2+ Xj ,tn
Notes to Figure 1:

1. For a floating / fixed currency swap, the floating cash flows can be valued, at par, on the 1st payment date.

2. A currency swap normally involves an exchange of principal amounts at time tn
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Figure 2 : Currency Swap : Bucketed Cash Flows+Xk , k , t 2

0 t t+k,1t+k,2 ...

0 t t+j,1t+j,2 ...Xj ,t j ,1 Xj ,t j ,
http://pages.stern.nyu.edu/~msubrahm/papers/howto6.pdf
