Semantic Repository SME Review - Equity Option Terms

Equity Options Review Notes
Wed 10 February 2010
Summary
This week we continued going through the terms and model for equity options. 
Specific subject matter expertise was provided on a wide range of Equity Basket Options and how the underlying for these is set up, along with strike price considerations and multiplier terms for these types of security. Detailed information on this was provided by the Equity and Fixed Income Derivatives department of the Ontario Teachers Pension Plan Board, along with National Australia Bank, Adept Advisory and CIBC. This session therefore focused on gathering new and detailed information in these areas. 
There remains some work to be done on more general Equity OTC Options terms and we will continue with this next week (17 Feb). 
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(in namespaces "Confirmation" or "Reporting")
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Background: Model Development
The following material has been added or refined in the model and is reviewed this week: 

Overview

Equity Underlyers

From last week's discussion it was clear that we need to add more information on basket underlyers, and in particular the concept of an annex which formally describes the content of the basket. 

Initially, I have created a basket which consists just of Equity stocks. This needed to be reviewed in order to determine if this is the only kind of basket (it is not) and to ensure that we have the relevant terms for describing the full range of basket underlyers.

The kinds of Equity Underlyer are then:

· Single Stock

· Basket

· Index

Strike Terms

For each of these there are also questions around strike price and about the ways in which prices are sourced. In some of last week's discussions (03 Feb) it was apparent that FpML terms which had descriptions relating to indices might also be used in modeling of baskets, or vice versa. Therefore our initial requirement is to map out the reality that these different terms may be used to represent and communicate. 

Model Terms

The model uses the concept of a "Relative" entity, this being an entity which is defined only in relation to some context, and always having an identity which is the (independent) entity used in that context. 

This is used in two ways in the underlyer part of the model: 

· Underlyer is a kind of Relative Entity. For a single stock, the "Single Stock Underlyer" has an identity which is the actual stock that forms that underlyer. Similarly an index is the independent thing that makes up an index underlyer; 

· For Baskets, the "Basket Constituent" is also a relative entity in relation to the Basket of which it is a constituent. It has an identity which again is a single stock (or, as per today's feedback, an index). It has facts about the way in which the stock or index makes up a component of the basket.
Discussion

In this section, many comments were captured in different parts of the model and are reassembled here according to the subject matter. These are then summarized to identify modeling actions. 

Comments recorded during the review are indented for ease of identification, and may not always have been written down correctly. I have tried to summarize what was agreed. 
Equity Basket 
The term "Equity Basket Underlyer" refers to the concept of an "Equities Basket" as the thing which forms that underlyer. This itself is a collection of equity instruments. 
Review comments:

Baskets may also have indices as constituents.

Consensus: there are baskets of stocks only, baskets where the constituents are indices, and baskets where the constituents may be a combination of indices and individual stocks. The originally modeled term, which was defined as only having stocks as constituents, would be known as an "Equities Single Name Basket"

Action: Add index constituent where the basket is made up of indices. 
Action: Extend the Equity Basket model to show the different kinds of basket. The definition and terms currently modeled then become the "Equities Single Name Basket". 

Then:
Equities Single Name Basket

Renamed from Equities Basket.

Definition:

A basket of securities consisting only of equities securities (publicly issued and traded shares).
Relationship Fact: Equities Single Name Basket has constituent Equities Basket Share Constituent

Definition:

Each constituent of the Equities Basket is a publicly issued and traded share. 

Further Notes:

This excludes the case whereby the Equities Basket may contain other equity related instruments, such as Depositary Receipts, Fund Share Units, or private equity shares. If those may be included in an Equities Basket in the sense used here, then these need to be added, or the different kinds of equity basket need to be identified individually. 

Action: Update the above note, since the implied question has been addressed. 

The remaining types of constituent are to be modeled along similar lines. There would be a "Equities Index Constituent", and then the different kinds of basket would point to one, the other or both of these respectively. 
Basket Constituent
At present we have only one type of constituent. This was labeled as "Equities Basket Constituent" (now renamed to "Equities Basket Share Constituent" consistent with how this is modeled. Terms and comments are noted here; a similar constituent term will be added called "Equities Basket Index Constituent", with a similar relationship fact for identity, relating to Equities Index. 
The question to be addressed was how the constituents are formally defined. This formal definition would be in the Annex to the OTC Option Contract, as previously noted. 

Initially this was modeled (in anticipation of this review) as a percentage, however that may be wrong. 
Basket Constituent Terms
Discussion:

A Percentage term had been included in the Basket Constituent on the assumption that a constituent may be defined as a percentage. However, this may not be the case. If a given equity makes up a given percentage by price when the basket is set up (defined), this will obviously change as the prices of the different basket constituents change relative to one another. So we needed to discuss and come to a consensus on two related questions: 

· How a basket is defined when it is set up i.e. is it X number of this and y number of that (as numbers of shares) or is it an initial percentage by price on a given day? Or are there multiple ways in which a basket is defined? 

· Given that percentage appears to be seen as meaningful, is this a fact about the basket constituent that changes on a day to day basis and is tracked as such (i.e. some piece of dated / timed market data)? 

Comments:
Looked at this from two points of view: 

1. How the basket looks at any given time i.e. analysis of the contract, identifying whether it is in the money or out of the money by comparison of the basket to the stated Strike Price;
2. How the basket is defined in the Annex to the Contract

Comments on (1): Analysis

Where there is a defined contract size, you would define the value of the whole basket and the percentage contribution of each constituent to that. 

As time goes on, look at where the market is. 

Would have a strike price for the entire basket

Calculate total of the basket, and compare to a strike. So you work out the value of the basket based on the value of each thing. 
Consensus: Percentage is a dated term which varies from day to day and is of interest to the holder of the instrument i.e. in determining whether it is in the money or out of the money. 

Comments on (2): Formal Composition of Basket in Annex

Annex itself, would typically spell out the constituents at the inception of the contract. Would not be a constant ratio. As the constitution of the basket changes that would change as well.

e.g. if you have 5 constituents at various currencies, would define either Number of shares OR Notional. Notional would be a monetary amount (amount and ccy). 

This [Annex] consists of a list of the constituents with the composition of each (as a number of shares or as a monetary amount (nominal)). 

More often it would be specified as a weight rather than a notional. If equal weight it would be 1 share of each. Or it could be specified as 20% of this and 30% of that. 

This is irrelevant to whether it's an index or a single stock that makes up the constituent. Will have a total notional value for the basket, and then the percentage will determine the number of shares that would be bought to make up that basket. 

These ratios are possibly determined through some negotiation. If a basket changes its constituents then the constituents that would ... [didn't catch the rest of this comment]

Question: What about pricing considerations
Would have to have some concept of the market price per component to get a notional amount. 

Price source is specified: exchange, what time, what type of price e.g. official close and so on. 

Consensus: 

The term "percentage" is meaningful in terms of the current percentage contribution of a given share to the basket at a given time. However this is not the form in which the share is specified as a constituent to the basket, in the annex. This is specified by one of two means: as a number of shares in the basket, or as a notional amount. A notional amount is a monetary amount (number plus currency in which it is denominated) and is modeled using the "Monetary Amount" concept. 

On pricing, we should recall that an option starts with a stated strike price, which is the price at which the holder can choose to exercise that option. If the underlying is trading in the money on the strike date then the holder would exercise the option at the stated price. If not, they would not. Therefore the question of prices is really a question for the holder, in analyzing the option and determining whether or not to exercise it. 

Actions: 

Keep the percentage term, but as analysis of the current contribution of the share to the basket at its current price, not as part of the definition of the term. 

Percentage

Definition:

The percentage of the basket which this constituent makes up. 

Having determined that this is not how the basket constituent is formally defined in the annex, we added the following term: 

Number Of Shares

Definition:
The number of this share that makes up this component of the index. 

Further Notes:

e.g. if you have 5 constituents at various currencies, would define either Number of share OR Notional. Notional would be a monetary amount (amount and ccy). 

Model this either as ratio OR Whole number

Discussion: 

See also previous term. This comes out of discussion of how the basket is defined and (separately) how it is valued. To the original question "how is the basket defined?" (i.e. what does this "annex" look like that formally defines the basket), the answer is "Number of shares OR Notional amount". 

Action: 

Rename and update this term to be "Ratio OR whole number", to cover the specification of the constituent at the start of the contract as either being a number of shares or a notional amount or percentage of notional amount. 

It would be helpful to see some examples of these annexes. Meanwhile this is modeled and defined as shown below:

Equity Basket Option Annex

This is a distinct term, which is modeled as a piece of "Information" like a document. 

Definition:

An annex to an Equities Basket Option, setting out in detail the composition of the Basket. 
Relationship Fact: Specifies Composition Of

Definition:

The composition of the Equities Basket is specified in detail in this Annex. 
Equity Index Underlyer

At present we have assumed a very simple model for an index underlyer, which is that since an index is effectively a number published by some publisher, the internal composition of it does not affect the contractual terms or the strike price definition (the strike would be a value of the index). 

Comment:

Also need to model the basket that makes up an index. 
Discussion

Since some of the terms we are looking at relate to valuation of the option during its life (determining whether it is in the money or out of the money) then we should include the index composition. 

At present indices of all types are defined in the model section "Indices and Indicators", along with interest rates, economic indices and so on. We have not attempted to model the internal composition of these, just their nature and publishers. 

Action: 
Model the internal composition of an Index. This of course is similar to a Basket, but instead of being defined specifically for the Option, it is a published figure. This will be an update in the Indices and Indicators section of the model. 
Changes to constituents

Index

This follows from some notes made at the 03 Feb review. Recall this was noted as follows: 

Percentage Strike Price - 03 Feb Review Notes:

Index is a relative price e.g. Index value of 1 broken down into x number of component parts. (or 100 i.e. percentage). Then e.g. if it is 102 tomorrow, that only makes sense when you know the specific value of it. Then you can rebase the index by changing the underlying basket. This relates to the sort of index that is set up for a derivative. Here we are looking at things like S&P500 which already exists. So the price of something like the S&P500 will be the NYSE price for that index. This is the value of the constituents of the index (by number) as quoted on the exchange that that index is based on. 

Interpretation: 

From this it is clear that we were referring to rebasing of an "Index" that is created especially for the Option Contract, for example a broker or other possible counterparty might set up their own index for use in such derivatives (this being therefore essentially a standardized basket underlyer). This consideration does not apply when looking at a published index such as the S&P500 since this has a price which is published on the relevant stock exchange. 

The above note was recorded against a term to do with Index Strike but the details about rebasing were relevant to a different term which did not yet exist, for custom indices or baskets. 

10 Feb Review Comment:

Indices (if regarded as a type of basket) then when the authority decides to rebase the index, then - this would impact on the original perception of the index. When its rebased, you value the of at that time and work out the ratio of shares that give you the same equivalent value. 

Discussion: 

Published indices may be rebased from time to time, that is their constituents may change. This means that the percentage contribution of a given share on a given date will also be different once the index has been rebased. 

This presumably has no effect on the definition of the Option itself, which will simply define a strike price for the index on a given future date. However, in analyzing whether the option is in the money or out of the money, it would be relevant.
Note that the term Rebasing is a general term applicable to all indices, for example a consumer price index may be rebased from time to time. There is little information available on rebasing of share indices specifically, but an example is given in Appendix 1. 
Editor comment: The comment captured on 03 Feb was veering between answers to do with indices defined specifically for an Option contract, and published indices like S&P500. Can reviewers please check if we have interpreted these notes correctly. For example I could find little evidence of published indices being rebased, perhaps that term does not apply when the composition of one of these indices changes? 
Basket: 

Comment:

This can still change during the life of the option, due to corporate actions. 

Discussion: 

Whereas the index composition may change during the life of an option, this would not normally be expected for a basket option since the shares are defined in the Annex. However, corporate actions on any of the shares that make up the basket will have an effect on the composition of that basket. 
Strike Price

The model has the concept of a "Strike Specification" which defines (as part of the contractual term of the option contract) how the strike price is specified. 

The initial model was based on the FpML terms, and has two types of strike price specification: 

· An absolute strike specification, specified in terms of an actual price as a monetary amount

· A percentage specification, defined as a percentage of the forward spot price

Note that we haven't yet formally defined what the forward spot price is and how this relates to the other terms of one or another type of equity option. 

The notes for percentage specification suggest that there are differences in terms between basket option and index option strike prices. So the strike price for an index is simply a value of that index, with settlement being a cash amount determined by looking at the difference between the index value and the strike price. This implies that the index itself needs to be valued relative to the option strike, to determine the cash difference. This would relate to settlement (delivery) as distinct from strike price specification. 
The FpML definition for equityStrike has: 

A type for defining the strike price for an equity option. The strike price is either: (i) in respect of an index option transaction, the level of the relevant index specified or otherwise determined in the transaction; or (ii) in respect of a share option transaction, the price per share specified or otherwise determined in the transaction. This can be expressed either as a percentage of notional amount or as an absolute value.

Basket Option Strike Terms
What are the terms that specify the strike price for a basket option? This depends on what type of basket underlying there is. Recall that there are several types of basket option / basket underlyer: 

· A basket of individual shares

· A basket of indices

· A basket which is a combination of individual shares and published indices

· A basket which is effectively a locally defined index, defined by a broker or other counterparty, as part of the option terms (mentioned in previous review). 

Definition:

Formal terms for the exercise of an Equity Basket Option.

Further Notes

Review 10 Feb: 

Strike price for Basket depends what is in the basket:
Single names: can come up with a value for the basket as a whole. 

Basket of Indices - would be different. Each constituent is an index. 

Basket that mixes single name as well as indices. 
Action: Define strike terms which would be applicable to each of the above types of basket underlyer. 
Single Stock
As noted in previous reviews, the strike for a single stock is defined as a stock price. 

As noted in the FpML definition (which covers absolute and percentage strike price specification):

A type for defining the strike price for an equity option. The strike price is either: ...  (ii) in respect of a share option transaction, the price per share specified or otherwise determined in the transaction. This can be expressed either as a percentage of notional amount or as an absolute value.
This was covered in previous reviews.

Index

As noted in the FpML definition (which covers absolute and percentage strike price specification):

A type for defining the strike price for an equity option. The strike price is either: (i) in respect of an index option transaction, the level of the relevant index specified or otherwise determined in the transaction ... This can be expressed either as a percentage of notional amount or as an absolute value.
This was covered in previous reviews.

Exotic Options

Comment:

individual strikes may be applicable to certain exotic options

Action: These exotic options are not modeled specifically at this stage. Need to ensure that the model allows for individual strike prices for individual components of an exotic option with basket underlyer.

Price Sources

Review Note (on diagram):

Price sources - see notes on rebasing and so on. Would require a price source for the basket or for each constituent, e.g. if you have a basket of Nikkei and S&P, would be more than one source for the price. 

Index: define price and where that price is, by its nature. 

Locally defined basket: market not directly relevant, as it's not needed to price it. Can price it independently of the market the price is quoted on. 

Relative price: would define where. 

Other Contract Terms

Basket OTC Option Contract

Basket Index Multiplier

Diagram note; previously contained a question: 

Question :

What is the equivalent of Shares per Option / Multiplier in the case of a Basket Index?

Answer: contract size - contract size and the amount you want to invest e.g. $25 contract and you want to invest $50 you would buy 2 contracts. 

Action: Model multiplier term accordingly. Ensure that in the parent class, all possible variants of the multiplier term are allowed. 

Average option

Diagram note:

Can specify the formula whereby you will determine the price. 
Action: Model the existence of a pricing formula for an option which is an "Average option". This instrument type is not currently defined in the model so this also needs to be added. 

Appendix 1: Further Research
Web Research
Index Rebasing
From http://www.docstoc.com/docs/19795383/Rebasing-of-the-FTSEJSE-Africa-Index-Series-on-24-June-2002

Methodology for the rebasing of the FTSE/JSE Africa Index Series on 24 June 2002 

12 July 2002 
Introduction 
On 24 June 2002 the JSE introduced the FTSE/JSE Africa Index Series (“new indices”). This replaced the JSE Actuaries Index Series (“old indices”). Indicative index values were published by FTSE and the JSE on their web site (www.ftsejse.co.za) for the period 2 January 2002 to 24 June 2002 (“indicative values”). PeregrineQuant (PQ) calculated historic index values (“historic values”) for the period July 1995 to 31 December 2001. 
This document describes the methodology for rebasing the FTSE/JSE indices to achieve a smooth time series for the historic values (July 1995 to 31 December 2001), indicative values (2 January 2002 to 21 June 2002) and live values (24 June 2002 onwards). 
The rebased indices for the period 2 January 2002 to 21 June 2002 is available on the website www.ftsejse.co.za. A CD with historic values can be obtained from the Data Services Department at the JSE ( indexdata@jse.co.za). 
The purpose of this document is to describe the methodology used, and as such will be for the benefit of quantitative analysts, programmers, researchers and other users of indices to understand how the final values were obtained. 
Starting capital index values 
Both capital and total return indices are calculated for all indices in the FTSE/JSE Africa Index Series. As derivative products are based on some of the indices, and to ensure a smooth transition, it was decided to start the FTSE/JSE indices on 24 June 2002 at the same values of equivalent old indices on 21 June. All index values calculated since have been based on this starting point (“live values”). As a starting point, an equivalent old index was chosen for each new index. For example, J200 (new Top 40 tradeable index) has the old FI01 (ALSI 40) as equivalent index. In about 6 cases, there was no equivalent old index, and the starting value for these indices on 24 June was set to 1000. 
It is important to note that the equivalent indices are similar, but not identical. First, the constituents are different. For example, J150 has 6 constituents where IX14 (its equivalent) had 14 constituents. The reasons for the differences in constituents are the changes to the classification system, the fact that sector index constituents have to be part of the All Share Index, and the effect of the 99% rule which sets the All Share Index at 99% of the full market capitalization of the market. Second, the weighting of constituents is different due to the application of free float in the new indices. 
The indicative values were calculated from 2 January 2002. The indicative index values were set equal to the closing values of their equivalent indices on 31 December 2001. These values changed on a continuous basis until close of business on 21 June, which was the last day on which the indicative values were calculated. 
The historic values on the CD were calculated in two different ways: one starting at 100 and changed forward, and the spliced series which ended on 31 December on the same value as the indices on 2 January 2002. 
As the historic, indicative and live values were calculated at different times, they represent three correct but disjoint sets of values or time series and the rebasing now done, enables a continuous time series to be calculated. 
[Please refer to the original paper for further details on the calculation methods etc. ]
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