Semantic Repository SME Review - Commodities OTC Derivatives

Other OTC Derivatives Review Notes
Wed 12 May 2010
Summary
This week we looked at Commodities derivatives. Most of our effort was focused on the Commodity Forwards model, where we identified common terms that were also of relevance to other commodities derivatives, such as the full range and breakdown of commodity underlying types. 
The three models (Commodity Forward, Commodity OTC Option and Commodity Swap) were created prior to this review, based on the general model already established for these three types of security, and with the Swap being defined as a kind of Return Swap as noted in earlier review. 

These notes contain the detailed comments made, along with additional narrative and discussions. We did not review detailed definitions and these still need to be added. 

Reference was made to the FpML terms for these derivatives, but those are assumed not to be complete in terms of the range of underlyings identified for them. 
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Detailed Review Notes

General Commodities Terms

Negotiable Commodity

This is a "Relative" term, meaning any kind of thing, not as a thing in its own right but in the context of it being able to be negotiated (bought or sold) in some economic context. This includes it being used as the underlying of a derivative. 

Note that, unusually in this model, we therefore have an "identity" relationship from one relative thing (the Underlying) to another relative thing (Negotiable Commodity). Since Negotiable Commodity it itself a relative thing it also has an "identity" relationship, which can refer to anything at all. That is, there is no limit on what kind of "Independent Thing" can be bought and sold. 

Facts about Negotiable Commodities are then facts about how they are negotiated, such a grade, units of measure and so on. These are the familiar "Commodity" terms we see in data model selection lists for types of oil, wheat and so on that are generally used as commodities. 

Definition:

Goods or raw materials which may be bought or sold in some marketplace. 

Further Notes:

3 attributes for each commodity (to be added as subclasses of this:

1. The commodity

2. The Grade

3  Quantity (number and unit)

4. Unit of measure

Grade can get very complex e.g. wheat in Aus includes physical attributes like moisture and protein content. This will vary from one market to another. Does that vary according to the market of the derivative or of the market in which the physical thing is provided? the latter - it's more the way the underlying is traded. So this will be facts relating to the spot market in those things. 

Review notes:

These facts need to be defined in the general class of "Negotiable Commodity". This needs to allow for potential complexity in the different kinds of facts that may apply to different kinds of commodity. Some of these facts it seems are market specific, that is, they are defined in the primary market for that commodity. 

Also, the facts about the Commodity in this sense are not specific to their use as underlyings in a derivative (or they would be facts about the "Underlying" relative class). Rather, these are all facts about the spot market in that commodity. 

Comment (in diagram note)

Add: commodity spot price
Discussion: There are things like the price for a forward, which make reference to the price of the commodity in the marketplace. The implication is that the model should include terms for the primary market in these commodities, i.e. the spot market. 

From this, it is also clear that we need to add a "Spot" market transaction. We did this for Fx (the Fx Spot), so there is no difference with a spot transaction for commodities. A Spot Contract does not have an "Underlying" in that it is not a derivative, it is simply a transaction in which parties buy and sell the commodity, as a commodity. 

Action: Add spot transaction concepts for commodities. Make reference to these where appropriate for the derivatives models. 

Commodity Forwards

The model was initially populated from the FpML schema terms, in line with the Forward model agreed at earlier reviews (March 2010) but with specific terms for commodities forwards. 

However, the FpML schema only appears to have "Bullion" terms. 

Discussion: Bullion? FpML has only bullion as a specific kind of physical delivery leg in the Commodity forward product structure. Why is this? 

Diagram note

ISDA intended to extend this beyond Bullion but have not done so at this point. 
Consensus: This kind of derivative is certainly not limited only to Bullion. It appears this is a limitation of what has been developed in the FpML schemas and not a fact about what is or is not traded in the OTC Forwards market. 

There was consensus that OTC Commodity Forwards could be based on the full range of underlyings found for (Exchange Traded) Futures. We went on to develop a list of those (see below under Delivery, however these different delivery terms are to be reflected as different negotiable commodity terms)

Commodity Forward Contract

Added a couple of new terms: 

· Cash Settled (yes/no)

· Reference Rate

On further analysis, the Reference Rate won't be a numerical rate term but a set of terms for determining this rate in the future, at the time the contract expires. 

Simple Fact: Cash Settled (yes/no)

Definition and notes:

The contract is settled for cash i.e. closed out against a similar but reverse contact. 

Further Notes:

If there is cash settlement there has to be agreement about the reference rate. 

The reference rate is really the observable price of the commodity in the market. Or potentially you would appoint a calculation agent. 

Price taken on a given day in the future, not an amount agreed now. With a cash settlement txn the cash settlement is at the market price on the settlement date, or some average, taken by doing fixings over a period of time. 

ADD: Commodity itself - spot price typically (forward prices also possible). eg. an OTC forward price (where is this determined? Can still reference a futures price for a forward settlement - possible but not common / not seen). 

Note: Cash settled commodity forwards: 

This is theoretically possible. Would not want to take delivery of these things. It has happened! 

You would more commonly close these out for cash. 

Physical delivery is the norm in future markets. See e.g. Bunker episode with the silver markets. 

Discussion: 

Most contracts are not taken to maturity within financial institutions, but are closed out prior to maturity. This is achieved by taking out a similar but reverse contract. Note that some discussion here veered back to exchange traded derivatives, but we determined that this is also the case with OTC forwards. Also it was noted that whereas a financial firm would not take a contract to maturity, there is a market of commodity traders who do exactly that, in line with the original purpose of forwards and futures. 

As well as adding the spot market facts to the model, there is a need to model how the price of the underlying is to be determined, for cash settlement. This may be by identifying some source for the price, or some method involving averagings of prices, or there may be the appointment of a mutually agreed Calculation Agent to determine the price. 

Model Changes

From this, we added a new term for the party which is the Calculation agent. This is optional since this is not the only way in which settlement pricing is determined. Since this is only relevant to contracts which are cash settled, we also added a new sub-class of OTC Forward Contract, for cash settled ones (see below). Calculkation Agent then has a relationship to this contract.

Reference Rate

Notes:

Is actually a price of something. 
(see notes below). 
New class: Cash Settled Forward Contract

Added in line with the above discussion. One of the terms of the contract itself is whether or not it is cash settled. Agreed this is a term of the contract itself. In the case that the contract is cash settled, there are some specific terms for how this is settled. Therefore added a new class of "Cash Settled Forward Contract" which would have these facts. 

The facts in question include: 

· Reference Rate

· How the reference rate is determined. 

The reference rate is not necessarily a numerical rate determined in the contract itself, in fact it would be a set of contractual terms defining how the cash settlement rate is to be determined at the time the contract is settled. This may be either by defining how the price of the underlying is to be determined from the market place (i.e. where the price is to be sourced) with one possibility being the appointment of a calculation agent. 

Model change: added Calculation agent

Add: Simple fact; Cash Settled (yes/no) = yes

To be added, as this defines what the meaning of this sub-class is. 

Relationship Fact: has calculation agent

Added the relationship from the new sub-class to the new class of Calculation Agent. 

No definition or notes.
Calculation Agent

New class, as above. This is a kind of Party, specifically a third party to the contract, much the same as calculation agents defined in other circumstances. 

Model update: Given the wide range of derivatives contexts in which a calculation agent is used, this needs to be renamed to match this specific context. Renamed as Commodity Forward Calculation Agent. 

Delivery Side - Physical Delivery

Identified the hierarchy of types of delivery for physical delivery. 

These break down to be the same as the hierarchy of types of commodity, and some types of commodity are not deliverable and therefore do not have deliverable terms. For now we recorded all the commodity types as types of delivery but this will be replicated as a hierarchy of "Negotiable Commodity" sub types, with the relevant terms on units etc (see detailed list in Negotiable Commodity note). Then the non deliverable ones will be removed from this list of physical delivery legs (e.g. electricity), which are kept there now for reference. We agreed that there are unique terms for the delivery itself for the different physical commodities and so this hierarchy of delivery terms is also needed. 

Commodity Forward Delivery sub-types

We modeled a complete set of Delivery Sides, but in fact these are the set of commodity types. These were defined as follows: 

· Energy (Covers oil, gas and electricity. )

· Oil

· Gas

· Electricity

· Energy Flows (Financial Transmission Rights)

· Agricultural Products (Delivery of any agricultural produce)

· Base Metals

· Bullion (Any precious metal)

All things which can be a commodity underlying come under these main headings. Oil comes under energy. Metals are divided into bullion (precious metals) and other (base) metals. 

Of these, Bullion already existed in the model with 2 terms from FpML: 

Electricity note

Electricity: not in this set. Not deliverable
Electricity was modeled as one of this set of Delivery Sides but will be removed from that when the parallel set of Commodity types has been added. Kept here only for reference during subsequent modeling. 

Bullion Physical Delivery

Once we had completed the set of commodities types, we went back to the original FpML terms for Bullion, which are specific to Delivery rather than Commodity, i.e. these include delivery address and the like. 
Simple Fact: Bullion Type (Bullion Type Selection)

From comments on other types if Commodity (and Delivery Side), including Base Metal, it is clear that there is a set of metals which come under the heading of Bullion and a set of metals which don't. It seems obvious that these would include Gold, Silver and Platinum. It's not clear if other rare metals are classified as "Bullion" or not, and it's not clear at present whether or not there is a single global definition of where the boundary between bullion and base metals lies or whether this is defined on a market by market basis. 

Action: Needs a selection list. Presumably contains Gold, Silver and Platinum. Not sure if any other metals come under this heading of precious metals. Further research required (check metals exchanges for lists of Bullion products). 

Simple Fact: Total Physical Quantity

The quantity would be defined according to what the type of commodity is and therefore the unit of measure. Should probably be defined by reference to a suitable "Amount" construct. 

This is a "Delivery" term and makes reference to units and other (e.g. Grade) terms of the Commodity term itself for the corresponding commodity. 

Relationship Fact: deliver to (Business Address)

Based on the FpML term. This is delivery to an address, 

Modeled prior to this review, as being presumably the term we have as "Business Address". However, this is distinguished at present by potentially having a post box (which it adds to other aspects of a street address), so we may need to add a new address type for physical delivery, being an address intended for delivery of things. 

Note that the color for the archetype used for Address is coincidentally the same as the color used for "Side" as per the side of the transaction i.e. delivery and settlement. May try to change the color for the address construct. 

Commodity OTC Option

Having dealt with OTC Forwards, we looked only briefly at the OTC Options model for Commodities. This has been modeled in line with the OTC Options model generally, that is it confers on the holder the right but not the obligation to settle the contract. 

This is very different to the Exchange Traded Options model, in that for exchange traded commodities options the "Underlying" is itself the Futures contract for that same commodity at that same exchange. This would not be the case with OTC Options. 
Options Model

The Commodities Options model was completed prior to today's review, in line with earlier review sessions on OTC options in general (March 2010), and with specialized terms for transaction, contract, delivery etc. for Commodities in line with this general model but specialized for commodities delivery. 

No class notes. The new classes added to the model need to have notes added. 

Note: Cash Settlement

No cash settled option. Can have a physical delivery of a cash settled underlying. In ET market have physical delivery of a futures contract. If Option is Cash settled then on exercise date you work out the value and settle for cash. 
Discussion: It was not immediately clear if OTC Options might be cash settled or not, but we seem to have reached consensus that this is possible, as with ash settled futures. 

Action: Presumably therefore similar terms exist for cash settlement (e.g. the potential appointment of a Calculation Agent; the identification of how the settlement amount is to be determined and so on). 

Note: Delivery Side

This is the same as for futures except that it is optional. The option is just a probability wrapper on the underlying. 

ACTION: Fix this part of the model (options delivery). Delivery is then the same as forward. 
Discussion: the model for delivery side is the same as for Futures, since the difference between the two types of contract is only the optionality of the contract. 

At present the model has "Exercised Option Delivery" and it seems to me that this was a mistake, that is there is no real difference in meaning as far as delivery is concerned, the option only differs upstream from that, in whether or when delivery is to take place. 

Action: When the model of Commodity types and Delivery Side terms is complete, these are to be referenced for Commodity Options also. 

Note: Digital Options

Digital options.

Not really optional. Condition. None exchange traded but logically possible.

Discussion: As identified last week, we need to add digital options to the model (this was identified for weather / insurance derivatives). It is not clear if there are also digital options in the commodities markets. 

It was noted that digital options are effectively not really options, in that they define a set of triggers which cause the option to be exercised. Note also that "Option Feature" terms indicate trigger events and thresholds. We need to clearly define the difference in meaning between these two. 

Action: Model a complete set of Digital Option terms (trigger events etc.) and the impact of these on the transaction, as set out in the options contract. 

Option Feature Terms

We also looked again at the model of option features in the Exchange Traded Options section. These are already shown as a fact about OTC as well as Exchange Traded options. 

The current model supports knock in an knock out options, and by extension barrier options, though these are not named as an explicit type of option. 

We identified a number of other feature types that were not found in our earlier research, and identified the kinds of facts that would be needed to be able to model these in full. 

Note: Option Feature Barrier Types

New types of barriers: 

Early start, early finish

Parisian barriers

Bermudan barriers

Differences: relate to how the event occurred e.g. Parisian has to break for a given period of time. Late Start/Early finish or window determines when the barrier is applicable e.g. monitoring the option feature event at certain times rather than throughout the life of the contract. Also may not be one touch i.e. might have to have a number of the same kind of event before the trigger occurs e.g. A Parisian the rate goes above a level and stays above that level for a specified period before this seen as a knock (status change). 

Sequential Barrier = more than 2 barriers. 

Not aware of barriers in exchange traded options.
Comments: having identified features during our review of Exchange Traded Options, this last comment seems to suggest these are only of relevance to OTC Options. It is possible some commenters were commenting with their knowledge of OTC Options when we were in fact discussing Exchange Traded Options, back in late 2009 when we discussed exchange traded derivatives. Further research may be required. 

Swaps
Existing notes made 17 March when we looked at Total Return Swaps. 

Commodity Swap is defined as a kind of Total Return Swap in that it gives the return on the commodity asset. However it differs from most TRS, which would otherwise be defined as Asset Swaps (i.e. equity or debt security asset based). It's not clear how standard it is to refer to this as a kind of TRS. 

The Commodity Swap swaps the return on the commodity, with some agreed payment or set of payments, as does any return swap. However, in the case of commodities the ongoing cashflow on a commodity is negative (no interest or dividend payments) so the result is very different. 

Review: Do most people classify this as a kind of Return Swap, given how differently it works out in practice? 

Notes not reviewed today: 

Commodity Return Leg

This was added prior to the review, and in response to notes at previous (17 March) reviews. This satisfies the model for Return Swaps and specializes it for Commodity (Return) Swap. 

Definition

Return on the value of an underlying commodity. 

Further Notes (17 March)
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 to a negative interest rate. So a commodity swap is like a TRS in that it is based the return on the increase in value. 
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