Semantic Repository SME Review - Equity Swap Terms

Equity Swaps Review Notes
Wed 24 February 2010
Summary
This week we looked at Equity Swaps in particular, and Swap terms in general. We started by looking at the general structure of Swaps in line with our usual semantics modeling format for OTC derivatives contracts, transactions, commitments and underlying. We then went on to focus on the underlyings for a number of swap product types which were defined as equity swaps in the FpML documentation. 
Further feedback is included in these notes also. 

References

FpML Schemas

(in namespaces "Confirmation" or "Reporting")

	fpml-eq-shared-5-0.xsd
	Common equity terms

	fpml-shared-5-0.xsd
	Common derivatives terms

	fpml-enum-5-0.xsd
	Lists of enumerated values. 

	fpml-correlation-swap-5-0.xsd 
	Correlation Swap and Correlation Swap Option Product Definitions.

	fpml-dividend-swap-5-0.xsd 
	Dividend Swap and Dividend Swap Option Product Definitions.

	fpml-return-swaps-5-0.xsd
	Return Swaps Product Definitions.

	fpml-variance-swaps-5-0.xsd 
	Variance Swap and Variance Swap Option Product Definitions.
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Background: Model Development
This week's review focused on leg types alone. The intention was to define the structures of the various kinds of leg (with reference to FpML terms) and then use these as the basis for defining various kinds of Swap products (contracts and transactions) according to the kinds of leg structure that were used for these. 

Note that this model has been revised and changed considerably at the subsequent reviews of 03 March and 10 March. 

As of this week's review, the leg structure was as follows: 
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Discussion

Discussion focused on the area of swap streams. Much of this week's discussion focused around the more complex / exotic types of equity swaps, namely Variance Swaps and Correlation Swaps. 
Swap Leg Terms

The terms for these were gathered from the FpML definitions for the main types of product identified as equity swaps. 

These include: 

· Directional Leg

· Fixed Leg

· Return Leg

· Interest Leg

· Dividend Leg

· Variance leg

· Correlation Leg

There was some degree of relationships among these in the FpML structure, for example interest legs and return legs being defined as a kind of Directional Leg. It was not immediately clear whether these reflect commonalities in the meanings of these leg definitions themselves. 

Directional Leg

This is a term derived from FpML which appears to relate to a data modeling abstraction with no additional semantics. Included it in the review in case this is thought to be a meaningful concept. 
Consensus: Direction is meaningful from the point of view of the holder (i.e. it is directional to the holder), but not to the contract overall. Therefore it should not include semantic terms which would be facts about the contract, the transaction or a leg of that transaction. 

Action: We may delete this concept later, or include it in a separate sub-section of terms relating to the holder perspective, so that the meaning can be identified somewhere in the model without interfering with the legal terms that make up the main model itself. 
At present this "Directional Leg" has two sub-types, Interest Leg and Return Leg. 

Following later reviews (03 March and 10 March) these are no longer children of Directional Leg. We reviewed these on the basis of what they were, and not as types of "Directional Leg" as defined above. 
Return Leg

Definition:

The Return Leg of a return type swap, detailing the return amounts for that leg.

FpML:

Return amounts of the return type swap.
Modeling Choices: We basically had two choices of meaning here: do we mean to define "return" in the directional sense (what's coming to the Holder) under the above "Directional Leg" construct (which is largely unnecessary), or as a more useful type of common class of leg which defines all non-cash legs in return swaps? 

Disposition: At the time of writing this has since been redefined as the common "Return" OR "Non cash" leg of return swaps and total return swaps (subject to further review). 
Interest Leg

Definition and Review Notes
The leg which defines fixed income amounts of a return type swap.

Further Notes:

This is a kind of payment leg - see diagram note

This is the leg which has interest amounts, interest calculations and calculation dates, and optional stub calculation terms. It should be possible to relate this to the specific interest payments of an underlying if there is one. 

FpML:

The fixed income amounts of the return type swap.

In FpML, "This element can be used wherever the following element is referenced: returnSwapLeg"

Term origin:FpML =  interestLeg
Diagram Note:
Payment Leg is the leg you pay to get into a deal, and this might be a fixed leg or a floating leg. 

These are related to interest amounts.

Fixed leg: 

Fixed sum of money or fixed amount each period for a number of periods. 

Floating Leg: more common. You pay a floating amount 

Either way, these are regular periodic payments just like a coupon schedule. 

Define these the same way as we did for bond coupons. 

Action: Payment Legs model like coupon schedules. 
Fixed Leg

Definition

The fixed payment leg of a Dividend Swap.

Review notes

Or of any swap that has a fixed leg including for example the Single Stock Swap we just looked at 

FpML:

'Fixed payment leg.'; Fixed Payment Leg of a Dividend Swap.
Dividend Leg

Reviewed what this is and where to put it. 

Definition

The Floating Payment Leg of a Dividend Swap.

Review session notes

This behaves very like a variance swap but instead of betting in pure variance you take a bet on dividend.

What practically is one of these?: 

The difference between the real life dividend and the one you think it should be. So I say it should be 2% over the next 10 years, so I swap 2% for the actual dividend amount 

So then there is one single payment at the end which nets these up. So in the above example ... they are usually 3 month or 6 month contracts, so if for instance the dividend is quarterly, there might be 2 dividends where the difference is netted up at the end, for example.

(Us 1/4ly usually , Eur 6 months). Depends on the company's articles of association etc. e.g. Unilever is 6 mo. 

Structurally, Div Swap, Corr Swap and Var Swap are structured similarly, with one strike at the beginning. Strike may be expressed in terms of the (price) variance (the variance of the returns), the correlation between typically 2 underlyers, or the dividend for each of these three types of swap respectively. 

FpML:

'Dividend leg.'; 

'Floating Payment Leg of a Dividend Swap.'
Explanation

What this means is there are a family of types of swap in which a single payment is made at the end, based on the difference between a strike (determined at the start of the contract) and the final figure. The strike leg is a leg in the sense that it is one side of the transaction, but the two sides are netted into a single payment at the end, which could be in either direction depending on whether the final result for the chosen parameter is greater or less than the strike. Swaps that behave as described above are Variance Swaps (where the parameter is variance), correlation swaps, and dividend swaps. Dispersion Swaps are also a member of this family. 
The FpML definition and model refer only to Dividend Swaps but the same model (with different terms) applies in all these cases, so the Dividend Swap is a specific kind of something more general, which does not seem to have a name (performance swaps? Statistical swaps?).

Action: This area is revisited in the later reviews of 03 March and 10 March, and still to be finalized. Action is to define a general model which covers the above description, of which Variance, Dividend etc. are specific types. 
Variance leg

Definition:

A return which is driven by a Variance Calculation.

FpML:

A type describing return which is driven by a Variance Calculation.

Term Origin:FpML = varianceLeg

Comment: not a very meaningful definition there from FpML. 
Variance Swap Diagram notes
Note:

Attempts to control the variance between two prices or the variance of a price, so that you can say that you want to control the variance of a price, as you might by buying an option (the variance of the price is the prime driver of the value of an option). 

Note on terms

At the start:

Strike

Maturity

Notional

Underlyer

That's about it.

Note on Strike
Variance swap has a strike. 

One leg has a strike variance on the underlying

Over the life of it you would realize the variance of the market in terms of the strike. Then you reach maturity (termination date) and have the final payout.

Over the life of the swap, each day you would have a realized variance. Versus the initial strike, Then you sum them up and at the end of the thing, the sum of these constitutes what the payout is going to be. 

That's the vanilla V Swap. Then there are more complex variants e.g. a dispersion swap which has multiple underlyers.

Note on Cashflows
There are no intermittent cashflows for a Variance Swap. 

For notional, generally uses Vega notional. 

Vega notional = Notional divided by 2x Strike. 

FpML Relative term applies here. In the confirmation you usually put both the vega notional (FpML relative notional amount) and the actual notional amount. 

Detailed Description
Pay the difference between the notional times the difference between the realized variance and the strike. 

Is the notional a $ amount?: Yes.
Example

Say the strike is 20% of the S&P500 and at the end of the term the realized variance is 25% then the difference is 5%. You receive 5% x notional if you are long. If you are short you pay that amount. One party is the dealer who tries to hedge their exposure and the other side may be betting on the movements. Or both sides could be betting, effectively. There is no one principal and counterparty, there is no exchange of notional amount. 

At the beginning of the life of the contract no-one pays anything; at the end of it, the parties exchange monies as described above (i.e. one party pays and the other receives depending which way it went). 

Note: Effect of Corporate Actions on Variance Swap 

Both sides of the deal would typically go back to the table and negotiate how they want to treat them. So in the contractual terms for the Swap (not of one leg but of the swap contract) there would be some provision for what to do in the event of certain defined CAE taking place. So you get an unbiased estimation of the variance. 

Example: 

Swap on single stock but that stock gets bought out or delisted, so then the two parties need to decide what to replace it with. 

Variance swap: dividends may be part of the calculation of the variance, or they may not. Variance of Total Return. Variance swaps on indices don't (normally / ever*) take account of dividends. These form part of the daily return. 

In some indices the dividends are taken in into account and in some it's not so either way you never take account of dividends in this Swap contract. On the Ex date you either include the div or ignore it (for a single stock variance swap).

single stock swap v variance swap on single swap based on day to day variance in the prices. 

Summary: The above note contains some information about Return Swaps and Total Return Swaps also. All the above notes taken together describe everything we need to know about Variance Swaps. Note that there is a variant of variance swaps, where the variance is taken on the total return of the instrument. 
Correlation Leg

Definition:

Definition needed. FpML refers to this but does not define its meaning. 

Further Notes (extracted from FpML Definition):

Correlation Buyer is deemed to be the Equity Amount Receiver, Correlation Seller is deemed to be the Equity Amount Payer.

FpML:

'Correlation Leg. Correlation Buyer is deemed to be the Equity Amount Receiver, Correlation Seller is deemed to be the Equity Amount Payer.'

Main explanatory note
The correlation between typically 2 underlyers. 

So if I thought the correlation between Nikkei and S&P would be 30%, and in reality there is a given correlation between the two indices, then the payout at maturity is based on the difference between the realized correlation and the "Strike" i.e. the correlation I thought it would be. 

It's the correlation between the returns of the two underlyers. Similarly with Variance it's the variance between the returns of the two underlyers. 

So these have to be index based. Typically see published indices but can in principle be any of these three. Usually only see very large indices otherwise you would see sampling issues 

Basket? 

Single? 

This would let someone push the stock price around which ain't good. Can also see similar thing in commodities market i.e. a commodity swap would behave the same way. Correlation is obscure so you would only want to trade really large names.
Other Diagram notes
Note:

With a correlation leg you are controlling the relationship between two prices. 
Aside:

Q: How deep are these markets? 

A: Not very, at least in CDN. In London you see a lot. Also NY but mostly London. 

Note:

There's also Fx Correlation swaps. 
Additional Diagram Notes
Equity Swaps / general

Equity Swaps (adjacent to Payment Leg etc.)
Can look at an equity swap as a strip of forward contract. 

(Strip as in a long series of, not as in Bond STRIP!!)

Single Stock Swap
Not defined as a Leg in the draft model. 

Review session notes

Single Stock Swap (not the same as Variance Swap). This is used to give you exposure to a stock you can't trade yourself. Or don't want to e.g. for liquidity, tax, market mover reasons. 

Similarly for a basket of stocks. 

Q: who swaps what with whom?

A: Someone pays a fixed OR a floating leg and receives the return on a single stock.

(remember nothing to do with Variance Swaps!!). 
Generic Swaps
Towards the end of the session, I still felt we had not got to grips with the really simple stuff. We needed to confirm whether this was already adequately captured in the model a seen (so we can note a consensus on this) or whether more work would be required in order to have a complete model of the most simple kind of equity swaps, where someone swaps the cashflow of a stock, for some other cashflow or consideration. The notes below capture comments as they were made:
diagram note:

Underlyer:

Single equity

Basket

Index

Dispersion Swap is a basket, where the constituents of the basket would typically include indices. So it may be long the index and short the top 20 constituents of that index. 

Typically index v some form of the constituents, is what makes up a dispersion swap. 

Also (statistical swaps) - Market Disruption Event. For instance - define what dates are observed, so some dates get dropped due to market disruption events There would be some contractual terms about this, defining for instance the kinds of events defined as market disruptions, and the fact that the dates when these happen, these observations are not made. Look at examples. 
Consensus: A consensus was noted that the simple swap I was looking for (an asset swap is covered in the model at the top level, where any kind of underlying is allowed. It was not felt that this needed to be elaborated further. See however notes on Return Swaps in 10 Mar and 17 Mar reviews. 
Further Research and Follow-ups

Email follow-ups

From OTPP
At an early point today, I got up to draw the structure of volatility swap cash flows on the white-board as I was confused that there was more than one, as it seemed from the discussion that this was the case. Vesselin (Vesco) quickly corrected me and Shanto clarified on the mic. It was very useful for me, at least from a modelling point of view, that all swaps in this category (correlation, vol, variance, dividend, dispersion) could be considered as forwards or a strip of forwards (for total return swaps) contracts. A very fruitful meeting.

Below was the sketch: incorrect on the top, correct on the bottom. 
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