Semantic Repository SME Review - Swap Product and Leg Terms

Swaps Review Notes
Wed 17 March 2010
Summary
A quiet week this week as many of our regulars were away at an event. We made some notes around the area of return swaps, interest rate swaps and statistical swaps. 
This note captures the notes we made, but in view of the numbers we will come back to this same area next week. 
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Background: Model Development
WE went through a number of changes in the meaning of various types of swaps and swaps legs over the past few weeks. This week we started with a model which firms up the meanings of some of these terms such as "Return Leg" which could be given two different meanings in different contexts. 
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Going back over the notes for the last three weeks, we have now firmed up the meanings of terms for the various kinds of swap leg. In particular, these meanings are decoupled from the kind of swap they belong to and are expressed independently of the perspective of the holder, for example. Separate meaningful terms exist for leg labels as seen from the perspective of one or other party but these are not to have other, contractual terms, which belong in the set illustrated above. 
A leg is defined as a "Side" of a transaction and as such it represents the commitment by one party to the other party to exchange something for something. A leg is often, but not necessarily, a cash flow stream. It may also be a strike, in statistical swaps where a single payment is netted out at the end of the contract. This is why a leg need not equate to a cash flow stream. 

Every swap has 2 legs (i.e. commitments) but what they are depends on what assets are underlying, if any. Sometimes the other leg is implied, so we call it a strike leg. Sometimes it is a realized statistic. The common feature is that it is a commitment from one party to the other. 
Types of leg include (these are the embodiments of kinds of commitment):

 - Asset Return legs - defining the return(s) on an underlying asset

 - Payment Legs - defining an agreed payment amount or stream of payments without reference to some underlying (may be used as funding leg to get into a deal)

 - Interest Leg: Defining a stream of interest payments defined in relation to some underlying interest rate (may be used as a funding leg of a deal or may be part of an IR Swap). 

 - Strike Leg: abstract leg in which the parties agree to a strike price which is netted out against the outcome of the other leg at maturity

Review notes

As usual, notes made on the day are indented, to distinguish from additional clarifications made in this report. These are in the order in which they were made. 
IR Swaps terms

Initially we looked at Interest Rate Swaps briefly. This part of the model is not very developed as yet, so not all the notes have a place to go. This needs more detailed review. 
Interest Payment Leg

Diagram note

If this is in the same ccy you can net the cashflows and just pay the difference between the interest flows. 

If in a different ccy then there is also an exchange of principal. 

IR Swaps

Diagram note

Note you would not swap fixed for fixed. This would be redundant.

So IR Swaps can be floating floating or fixed floating. A Basis Swap can be fixed fixed with different tenor. 

Summary: 

This summarizes the types of Interest Rate swap. Note that in each case, each leg is a set of interest rate terms. The differences between these types of swap relate to how the two interest legs compare. Some of these may be difficult to model. The distinguishing features which may differ from one IR swap to another will be the currencies (whether they are the same or different); the tenor, and the underlying interest rate, if any (for fixed interest payments there is none). 

Note also that there is a wider question about the general kind of "Interest Rate" leg, which is that it is possible to have a leg which is fixed but which represents interest on some underlying loan, as well as a leg which is fixed as a payment or stream of payments to get into some (non IR) deal. Similarly it is possible to have a leg which floats against a market interest rate, as the payment leg of a deal, or a leg which floats against a market interest rate because this corresponds to the terms of a loan. It is also possible to have a leg which floats because it is linked to the cashflows of a debt instrument, in a Return Swap. 

Return Swaps

Commodity Return Leg

Definition

Return on the value of an underlying commodity. 

Notes

The cash flows from a commodity may be negative as you have a cost from holding the commodity but there are no interim cash flows, so it equates o a negative interest rate. So a commodity swap is like a TRRS in that it is based the return on the increase in value. 

Total Return Leg

Definition

A leg in which the total return on an asset is paid. 

Further Notes:

Used in Total Return Swaps. This is distinguished from the more general Return Leg by the addition of increase or decrease in the value of the underlying asset. 

Used in the context of credit - have a TRS or a CDS. The difference being: Swap an individual company's credit margin vis a vis a reference like basis over libor. 

Example BHP Billiton's spread against LIOR. In contract, with a CDS someone will pay the spread while the other person will only pay in the event of the A default. 
Statistical Swaps

Covariance Leg 

More notes 17 March: 

Covariance is actually the way you measure correlation. So people talk about this as a statistical leg but actually it is not a distinct thing.
Talks about movement of price

The higher the covariance between two prices the more correlated they are. 

more general note:

unlike fx market where e.g. I can build a price out of AUS/USD and build a price out of that. In option markets I don't have that opportunity - one would end up overpricing the option. The variability in the price of AUS/USD v AUS/GBP impacts on these calculations. By using three legs I can put together a cross in the options. Buy Aus/USD Option, buy USD/GBP Option and sell the correlation Swap. This sells the correlation between AUS/USD and AUS/GBP leaving me with a realistic price for AUS/GBP thereby enabling me to cross markets. So the swap enables me not to end up overpricing the option. 

This basic principle is why correlation swaps are used. So correlation is a relatively new concept. 

Summary: We may need to revisit this, since these terms come from OTPP who were not here this week. We originally took a comment that there is "also" a kind of leg which is a Covariance Leg, and this was added to the model (it is not in FpML) The assertion here is that in fact covariance is simply another way of measuring correlation. The general note above describes why one of these would be set up. 

Action: One thing we do need to add to the model is that one type of statistical leg is based on relationships between the prices of two underlyings, while one is based on the behavior of the price of one underlying. Also we need to identify whether one or other or both of these has a time component, i.e. the behavior of a price over time, which is a well known measure of volatility. 

Variance Leg

More notes 17 Mar

Variance v covariance

Variance is a surrogate for option. 

Talks about random fluctuation in prices

If you look at options theory (Black Scholes) then the price of an option is primarily dependent in variation in the price. The more variable the more expensive to maintain a portfolio that is indifferent to the next move in price. So this Variance Swap allows you to extract that option price (i.e. the variance as above) into the variability of the underlying price. So then the asset being traded is in fact the asset that the price references. 

Context: This is all about controlling the price of an asset (from the point of view of the portfolio holder). Similarly with the variance on an index you are picking up on the generic market stability. Recall that an index is controlling an underlying portfolio, but with the index you talk directly about the price (in an index swap), this gives you control of a portfolio that is represented by that index. Basket Swap is this - difference is agreed basket (Index, which has a publisher) versus Basket where the "index" (we don't call it that here) is a basket of securities. 
Covariance Leg/Correlation Leg

Diagram note

There is a relationship to be teased out between these two. 
Contracts
Swap Contract

Additional notes 17 March: 

Remember: the contract does not necessarily have 2 legs, but it usually would. The structure is in the "Transactions", the Commitments embodied in the two sides of those transactions, the "Legs" which are simply the embodiment of those commitments, and so on. Then the details structure is in the "Leg" definitions. Note also that different kinds of leg can have various structures regardless of how or why they are used in a contract.
Dividend Swap versus Statistical Swap

Dividend Leg

Additional notes 17 march

Dividend is a flow based on a share, so is this not the same as a Return Swap in that the dividend is the return on the dividend? Also recall that with stocks themselves, there is no commitment by the issuer to pay the dividends. 

Dividend Swap / Dividend Leg

There seems to be some ambiguity in what we have described for "Dividend Leg". Last week we had a description of a kind of Dividend Swap which is structured in the same way as a Variance or Correlation Swap, in that the dividend payments are netted up and compared with a strike, and the net payment is made at the end. Accordingly, the term for Dividend Leg (which has the FpML terms for Dividend Leg) was added to the set of "Realized Statistic Leg". However this does not appear to match the intent of the FpML Dividend Leg, which has periodic payments of dividends as they arise. It therefore looks as though there are two kinds of swaps involving equity dividends (the FpML based one might be a kind of Return Swap). I captured this question in a diagram note, which needs to be addressed in a future session where OTPP are present, since they came up with the alternative description. 

Diagram note

RESEARCH:

Which of these is called a Dividend Swap:

A. Like a Variance Swap - netted up at the end and compared to a Strike

B. Periodic payments of dividends as they come up, paid against a Payment Leg rather than netting up

These may look the same to the investor, but we need to capture the actual contract terms. 
Variance leg

We looked at the Variance Leg again in the light of the above. 

Diagram note

Variance Swap: controlling. You swap a fixed variance for a floating variance. so it ends up looking a lot like a fixed floating swap. 

The main difference in all this is between whether I settle once or settle many times. 

Settling many times can be referred to as a "multi leg swap", or what FpML calls a floating payment, which implies (and models) periodic payments based on some basis or other. 

So the difference is about when and how they settle i.e. once or as periodic payments.
Floating or Interest Legs

Floating Funding Leg

This was left over from previous reviews and has been renamed a few times. The model now defines a leg by its structure rather than by how it is referenced in any specific kind of swap. It was left in for review and elimination. 

Pre-review note: don't need this term?

Review comment: something with a reset at intervals. 

Outcome: This seems to suggest that there is some meaningful term for something with a reset at intervals. 

Loans

One comment which kept coming up was about "the underlying loan". So far, we have talked about legs which are pegged to some underlying interest rate. This might be because the rate to which the leg is pegged is some agreed interest rate e.g. LIBOR, but so far we have not modeled why that is, i.e. whether this is the interest rate of a loan that the swap party holds. Do we need to add a relationship to "Loan" in the model? 

Diagram Note - near "Interest Payment Leg"
LOANS

These are underlying for many (but not all) floating legs. 

So the swap is used to e.g. have fixed v floating rate. 

Disconnect maturity from reset date. 

Often the other leg is defined in relation to one leg. So for instance if I am swapping LIBOR for a fixed rate, then the fact that my individual spread might vary against LIBOR over time. 

Q: but that sounds like it's not part of the contractual terms of the Swap as a product? 

If I really want to control that I can go to a TRS to control that spread. The underlying asset in this case would be for example a LIBOR loan. 

So the definition of TRS is not restricted to having a bond or stock underlying, it can also relate to a loan that the trader holds.  In the context of the trade, the TRS is addressing the credit spread (in the context or IR market or Debt market). So instead of swapping to LIBOR I might swap to LIBOR plus a defined credit spread (a spread / margin to the LIBOR). The margin at which I can borrow is determined according to my credit rating, in terms of whether I can borrow at LIBOR flat, or at LIBOR plus a given amount. So this is why this fixed percentage is referred to above as a credit margin. It's effectively the credit margin determined by anyone who is prepared to lend to that organization. If that organization has a bond out there in the market place then you can already see that amount. 

Note that the above explanation gives a clear explanation of "credit spread". The margin of a floating interest payment above some base (like LIBOR) is not chosen on the spot but is based on the terms which the lender is able to extend to the borrower, which depends on the borrower's credit. Additionally, you can infer the borrower's credit if they have a debt instrument in issue, since if this has floating payments these will have a credit margin ("Margin" in the terms in our Debt model), which already reflects exactly this information. 

Fixed Payment Leg

In the light of the above, many (but again not all) cases where a fixed leg is used, it is used because it corresponds to the fixed interest payments that the party has on a loan that they hold. So they may be swapping the fixed interest payments on a loan that they hold, with floating interest payments that the other party is prepared to swap with this. Again, a leg may define fixed periodic payments whether or not these correspond to a loan that the party holds. Do we need to model the relationship with a loan, and do we need to distinguish in any way between a fixed leg that is there by virtue of the party holding a loan, and a fixed leg which is the agreed payment structure by which a party gets into a deal? According to our clarification of the overall model, we should not really care why a specific leg is what it is, we just need to model the structure of it - unless the relationship to the loan is to be modeled. Here are some notes on that. 

In any case, this bears on the question of what terms to give this - whether it can be specified in percentages as well as in monetary amounts. It seems wrong to refer to interest (which is a percentage) as a Dollar amount. So surely a fixed payment leg should only be in Dollar amounts? This is what we need to establish here, so that the facts and types of data are right. 

Diagram Note

This is typically the fixed interest amounts on a loan. So you have swapped a fixed rate loan versus a floating rate loan. 

Fixed payment leg: $5 per whenever.

Fixed Rate Leg: 5% against this

Do you define facts about the underlying loan in the Swap contract?

Look at ISDA terms. The swap May be defined in relation to an underlying loan. So the underlying loan IS part of the Swap contractual terms. (Q: but it's not seen in FpML?). A: See ISDA Master Contract. This would define the market defaults for accrual basis because that goes with IBOR or whatever anyway. 

See Swapstream element in FpML - set up as a loan leg. Has the (loan) principals in it. Includes the reset periods and all those loan-related terms. 

So if I had a $1M notional and paid 5% annual I'd be paying $50K pa so on a fixed payment leg of 50K pa it would be the same every year (except leap years).

Fixed payment amount: there are swaps where you agree to pay a fixed amount (or sequence of amounts) to get into a deal. Not unheard of. 

There is a clear difference in intent but no difference in terms as far as we can tell. 

Action: model according to structure not intent.
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