Financial Instrument Valuation Schema


270 Vly Atwood Rd, Stone Ridge, NY 12484

Telephone 845-687-7289

Web www.gemsoup.com



[image: image1.jpg]o
Integrasoft
\J‘




Integrasoft, L.L.C. 

80 Broad Street
5th Floor
New York, NY 10006
Telephone +1 212 837.7797
Facsimile +1 212 837.7799
 Web www.integrasoftware.com
Proposal:

Pricing and Risk in FpML

June  2003

Contents

3Contents


61.
Overview


72.
Introduction to Derivatives Pricing


83.
Instrument Valuation Schema


83.1.
Market Environment


8Background


8Market Environment Type


10Reference Asset


11Asset Forecast Model


13FxForecastModel


14Asset Volatility Model


163.2.
Model Environment


16Random Field Environment


16Calibration Environment


17Valuation Environment


18Statistical Environment


193.3.
Valuation Results


19Valuation Report


21Valuation


22Risk Reports


244.
Use Cases/Examples


244.1.
Request For Quote/Response


24Scenario:


24Messages:


244.2.
Client Statement


24Scenario:


24Messages:


244.3.
Bermudan Swaption Risk Generation


24Scenario:



 

	DOCUMENT SUMMARY INFORMATION

	Document Name:
	Financial Instrument Valuation Schema

	Document Type:
	Architecture Specification

	Document Authors:
	Brian Lynn

Steve V. Yalovitser
	Original Publication:
	5/15/03

	
	
	Classification:
	Public discussion document.

	Revision Number:
	1.6
	Revision Date:
	6/10/03


	REVISION RECORD

	Revision
	Date
	Revised by
	Description

	(0.9)
	5/12/03
	SVY
	Initial draft (as “Instrument_Schema.doc”)

	(1.0)
	5/14/03
	BAL
	(As “Instrument_Schema2.doc”).  Added significant content:  Market environment, valuation reporting, overview, examples section, diagrams from schema, etc.

	1.1
	5/17/03
	SVY
	Added more text for the Random Field Environment

	1.2
	5/26/03
	SVY
	Added Monte Carlo Valuation, statistical environment

	1.3
	6/01/03
	SVY
	Added Asset Price Forecast

	1.4
	6/03/03
	SVY
	Added Asset Volatility Forecast

	1.5
	6/06/03
	BAL
	Revised throughout; added intro on pricing; added Reference Assets and clarified Asset Forecast Model and Asset Volatility Model to better distinguish between abstraction and aggregation; slight edits to Model Environment;  improved diagrams and text for Valuation Results; added 2 examples.

	1.6
	6/10/03
	BAL
	Rename npv ->valuation and make some minor changes to the valuation structure.

	1.7
	6/29/03
	SYY
	Minor edits

	1.8
	7/1/03
	BAL
	Addition of cash flow level valuation results.


1. Overview 

This document proposes extensions to the Financial Product Markup Language (FpML) to allow FpML to be used for generating and reporting trade valuations, as well as risk analyses.  It is presented to the FpML Standards Committee and to the FpML community to encourage the use of FpML for valuation-related applications.

The proposal covers both basic topics required for a wide variety of valuation applications, and more advanced topics required for valuing trades using complex numerical models (e.g. simulation and tree/lattice models).

The presentation is organized based on the logical sequence needed for a numerical model.   These topics include:

· The market environment

· The model environment, including:

· The random field environment

· The calibration environment

· The valuation environment

· The statistical environment

· The valuation results

However, the authors expect that any FpML working group resulting from this work will focus initially on topics required for any valuation model, including intrinsic and other closed form models.  These topics are:

· The market environment, and

· The valuation results

Readers less interested in the internals of numerical pricing models are particularly directed to these sections.

This proposal focuses mostly on interest rate and foreign exchange derivative products, but the general approach is intended to be usable across all derivative asset classes.

2. Introduction to Derivatives Pricing

Interest rate derivatives are typically priced (a.k.a. “valued”) by forecasting the future price and price evolution of the assets that underlie the derivative, using these forecasts to estimate the future cash flows of the derivative instrument, and then discounting these cash flows to the preset.

For example, interest rate swap cash flows are typically calculated based in part on an floating interest rate index (such as US Dollar 3 month LIBOR).  An interest rate swap’s value is usually estimated by forecasting the floating rate (in this example, USD-LIBOR-3M), calculating the forecast cash flows,  and then discounting them to the present using a discount curve.

More complex products such as option products frequently use a similar process, but price the instrument under a variety of forecasts and estimate the value of the derivative by averaging or otherwise combining the various forecasts.

This document proposes ways to represent the data that is needed for generating these forecasts, some of the standard intermediate results that are used in a variety of numerical models, and the results themselves.

3. Instrument Valuation Schema

3.1. Market Environment

The market environment captures information about the underlying financial assets needed to price a derivative instrument.  The contents of the market environment will vary by asset class of instrument that is priced.  For the purposes of this proposal we will focus mostly on interest rate and FX based products, with an occasional example drawn from other asset classes.  However, the treatment is inherently cross-asset.

Background

The market environment typically contains structures that allow:

· Discounting of future cash flows to the present value

· Forecasting of rates, indexes, or other asset values

· Projecting the variability (volatility) of asset values

· Estimating the correlation between asset values.

Some of the structures and values that are typically used for this include:

· Yield curves … these record the interest yield of a set of securities with different maturities, and are used for discounting and forecasting.

· Spot FX rates  … these provide the current exchange rate between currencies.  FX rates are usually forecast using spot rates and the interest rate forward curves in the two currencies, using a no-arbitrage assumption.

· Equity prices and dividend yields.

· Volatility surfaces … these record estimates of the numerical volatility of assets, such as interest rates, FX rates, or energy prices. 

· Correlation surfaces/matrices … these record estimates of the correlation of various asset values.  These tend to be relatively variable in structure depending on the products being priced.

Market Environment Type

We have chosen to group all of the different values, curves, surfaces, matrices, etc. required to price a derivative instrument into a single structure called a “marketEnvironment”.  Each marketEnvironment can then be named, referenced, and reused, for example to price a portfolio of instruments.  Frequently when pricing  a number of instruments, several market environments will be required, often depending on the underlying assets used in the derivative security, but frequently these environments can be shared across similar derivative instruments.

To allow for the variability across asset classes, most of the structures within marketEnvironment are optional. 

At a high level the Market Environment is composed of:

1) Any number of ReferenceAssets, which are financial instruments (such as indexes, stocks, futures, etc) that have a price that can be relatively easily observed or modeled.

2) Any number of Asset Forecast Models used to price specific reference assets

3) Any number of Asset Volatility Models used to model price volatility of specific reference asset.

The Market Environment is typically used within an environment that enforces some best practice constraints. These constraints include:

1) Within a single market environment, there is only a single Asset Forecast Model and a single Asset Volatility Model for a given ReferenceAsset.  This is required to avoid arbitrage within a single market environment.

2) When  an Asset Forecast Model depends on a forecast of another asset (e.g. an FX forecast model that depends on interest rate forecasts in the two currencies), that model should reference the corresponding asset forecast model within the same market environment.    In other words, you shouldn’t use one, say, USD-LIBOR forecast model for forecasting interest rate, and a different one for forecasting FX rates, within the same market environment.  This is once again for no-arbitrage reasons, and reduces the probability of inconsistency in the valuation and risk results.

 The proposed model encourages but does not strictly enforce the above constraints.  Note that more than one reference asset may be modeled by the same AssetForecastModel, e.g. cash discount factors plus interest rates of a variety of terms may be modeled by the same yield curve.  (E.g the same curve may model USD discounts as well as USD-Libor-3m and USD-Libor-6m).  This typically occurs when the asset prices are closely linked, e.g. interest rates of different tenors on the same index
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Reference Asset

For the purposes of this document, an asset is a financial entity that can be valued (i.e., has a price). A reference asset is an asset with a price that is relatively easily observed or forecast, and which is used in estimating the price of a derivative.  

In our representation a ReferenceAsset allows users of the marketEnvironment to determine which models to use to obtain asset prices.  It contains:

· An underlyingAsset (of type UnderlyingAsset).  This asset can vary in type because there is a substitution group on underlyingAsset.

· An optional spotPrice.

· An optional reference to a discountModel, (of type AssetForecastModel)

· An optional Reference to a forecastModel, (of type AssetForecastModel)

· An optional Reference to a volatilityModel (of type AssetVolatilityModel)
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Comments:  The UnderlyingAsset substitution group from FpML4.0 needs to be extended to meet valuation requirements.  Some specific enhancements that are required include:

· New assets need to be created, including:

· cash – used to value (i.e. calculate present value of) known cash amounts in a currency; this type is derived from UnderlyingAsset, adding no new data.  Used for identifying discount curves.

· irIndex – an interest rate index, used for indentifying IR forecast curves; extends UnderlyingAsset and includes:

· floatingRateIndex (of type FloatingRateIndex)

· optional indexTenor (of type Interval).  

· fxIndex – a foreign exchange rate index, used for identifying FX forecasts; extends UnderlyingAsset and includes:

· currencies (of type QuotedCurrencyPair)

· potentially others, such as swaprates and frarates, as required to construct yield curves (see below under yieldCurve.).

· Existing UnderlyingAssets will need to be extended to add relevant info, such as identifying codes (e.g. RIC codes).

Asset Forecast Model

The Asset (price) forecast model is an abstract super-type which represents the general attributes of all models used to forecast asset prices.   (For brevity we omit the word “price” from the name of this structure on the assumption that this is sufficiently clear.  If in the future we need other types of asset forecast models, e.g. consumption forecast models, they will need to pick a more specific name).  An asset forecast model specialized for FX may contain several yield curves and a spot rate, for other asset types, it may simply be a single curve, or even simply a set of values (e.g. a price and a dividend yield for an equity). 
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The abstract Asset Price Forecast Model will be composed of:

· Name

· Optional Currency  - currency in which the model forecasts.

· Optional valueDate – date for which the model was generated

· Optional endDate – last date the model supports for forecasting.

For the purposes of this proposal,  we define a substitution group that contains the asset forecast models, to support modeling of the marketEnvironment.  

YieldCurve

Yield curves are a type of AssetForecastModel (and participate in the corresponding substitution group) and are used to discount cashflows and forecast interest rates.  They have some identifying information (currency, DCB, etc.), a collection of input points, and optionally a discount and/or a forward curve. 
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A Yield Curve includes:

· The identifying information helps a user of the curve find and interpret the curve.

· To support derived curves, there are optional references to underlying and basis curves.

· The curve inputs are a collection of InstrumentPrices, which are UnderlyingAssets with  market prices, possibly with some adjustments (e.g. convexity adjustments for futures prices, swap spreads for bond prices) to make them more accurately model the prices of the being forecast.  For each simple instrument a small amount of information (label, type, maturity, possibly term, etc.) is provided as required to generate the curve.  Each instrument can also be identified by an XML id, so that it can be referenced, e.g. in delta/gamma/rho interest rate risk reports.
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· The (optional) discount curve is a collection of discount factors on specific dates.  It is generated by a curve generation algorithm (frequently called a bootstrapping algorithm).  Sometimes this process is known as “cooking” a curve.
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Discount Curve
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· The (optional) forecast curve(s) are forecasts of interest rates for a specified term at dates in the future.  They are typically calculated from the discount curve using a simple no-arbitrage assumption, and so often need not be included if the discount curve is provided.
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Forward Curve

[image: image10.jpg]* fwd

Forwardpoint





Forward Point

FxForecastModel

An FxForecastModel is an extension of AssetForecastModel and contains:

· An fxrate (of type FxRate).

· A ccy1discountModel, (a reference to a yieldCurve.)

· A ccy2discountModel, (a reference to a yieldCurve.)

Constraint:  The fxrate supplied here should be the same as the spot price, if any, provided for the fxrate ReferenceAsset.  There may be an opportunity to eliminate one or the other of these, e.g. by simply referencing the appropriate reference asset’s spotPrice in the above.  Note that often spot FX rates are required during valuation for currency translation without any explicit FX forecast model, i.e cash flows in foreign currencies are typically discounted in their own currency and converted at spot, so the FX rate never actually needs to be forecast.

Asset Volatility Model

The Asset Volatility Model is an abstract super-type which represents the general attributes of all models of asset price volatility. 

The abstract Asset Price Forecast Model will be composed of:

· Name

· Optional Currency  - currency in which the model forecasts.

· Optional valueDate – date for which the model was generated

· Optional maxExpirationDate – last expiration date that the model supports.

Note that as there are considerable similarities in contents between the asset volatility model and asset forecast model abstract types, the similarities could potentially be abstracted into an “AssetValuationModel” base type; this has not be done here, for clarity.

VolatilitySurface

Volatility surfaces are Asset Volatility Models that are multi-dimensional collections of estimates of the volatility of some underlying asset price. 
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Volatility surfaces consist of the following information

· Identifying information, used to interpret the surface, e.g. currency, index, daycount, date,  etc.

· A collection of values.  Each value is indexed by a number of factors, such as expiration term/date, tenor of underlying, and strike.  We use attributes to index the values for compactness and on the theory that these can be thought of as meta-data (identifying information).  Each value can also be given an XML id attribute, so it can be referenced, for example in vega (volatility sensitivity) risk reports.

[image: image12.jpg]+ volatiityPoint . |d @[ 2 tenor @ strike ® expTerm





· Unlike with yield curves there is typically no need to save both inputs and the processed surfaces,  because typically there is an imprecise relationship between market observable prices and the volatility surface.  Individual firms may use various adjustment factors in estimating volatility in addition to the volatilitySurfaces; these are not modeled here.

3.2. Model Environment

The Model Environment collects pricing model-specific elements which are nonetheless widely used by a number of numerical pricing models. [image: image13.jpg]¥ marketEnvironmentReference
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Random Field Environment 

The Random Field Environment is specific to Monte Carlo Simulations and provides information regarding the type of random number generators used, the number of independent stochastic variables modeled and optionally the actual random numbers themselves.

0+randomProcesses

RandomProcessName=”S&P Underlier, etc”

RandomProcessMethod=”SOBOL, etc”

0+paths


0+timeStep



0+randomVariable




name




value

Calibration Environment

The calibration environment models a set of simple instruments that are used to calibrate the results of numerical pricing model.  Typically these calibration instruments will include things like simple European swaptions, caplets, simple FX options, and other similar instruments.

We use the same basic structure to define the calibration portfolio as to define the inputs to a yield curve.  Each entry consists of:

· A simple instrument, with values such as

· An XML id, usable for referencing,

· Label,

· Type

· Expiration

· Tenor of underlying

· Strike

· Prices for the simple instrument, typically expressed in bp (basis points) of notional.

0+calibrationInstrument


instrumentName


instrumentExpiration


instrumentTenor


instrumentPrice

Valuation Environment

The  Valuation Environment is applicable for numerical pricing models, such as Monte Carlo simulation, backward induction tree/lattice models, and numerical integrators.  It provides a collection of alternate versions of the market environment that can then be used to price the derivative instrument.  The final value of the instrument is based on some kind of statistical summary (e.g. a simple or weighted average, or something more sophisticated such as backward induction) of the prices obtained in the different scenarios.

The valuation environment tends to vary by model.  However, there are some elements that can be reused across models.

· “Yield curve” models generate a variety of yield curves for different scenarios, and price the derivatives off these yield curves, combining the different prices into an overall price.   The discountCurves defined in the marketEnvironment section can be used to represent the yield curve scenarios in either Monte Carlo simulation or backward induction (tree) models.  

In addition, there are some elements that are common within given models.   For backward induction tree/lattice models, typically there will need to be a structure such as the following:

bIValuationEnvironment


1+ time step



1+ scenario




factor 1 value




factor 2 value




etc. up to number of factors

market environment variable value (e.g FX rate, discount curve)

For Monte Carlo models, the valuation environment is typically represented as N independent paths. Each path contains a fixed number of timeSteps, M. Each timeStep captures the state of the particular market variables at that particular time. The Monte Carlo model follows a high level schema of:

0+paths


0+timeStep



0+dataPoint

Each DataPoint is an independent variable, and is described in the following:

DataPoint


nameOfDataPoint “Random Variable Z2”


typeOfDataPoint RANDOM|CALIBRATION|MARKET|VOLATILITY


value (a number)


As noted above, in the case of yield curve models, each data point is actually a yieldCurve.

Statistical Environment

The statistical environment is a run-time derived data environment which provides information regarding the behavior of the model. It provides feedback for the derivation of model risk as well as for special cases of regression and other techniques typically used in models.

3.3. Valuation Results

The valuation results section is used for returning the results of a valuation operation.

The most obvious result is the present value of the trade (a.ka. net present value, npv, replacement value, etc.).  Other results that might be returned include:

· sensitivities to various market inputs, e.g. “delta” risk (first derivative of derivative price with respect to underlying asset price).

· measures of the repeatability of the results (e.g. confidence intervals, standard deviations, etc.).  These are not currently modeled.

· Details of how the results were obtained.  For example, calculations of accrual periods, forecast rates and discount factors, forecast cashflow amounts, etc.

Valuation Report

The valuation report is a way to record the value of a single financial instrument or of a portfolio of instruments.  It contains

· a report name

· an optional reference to the portfolio that contained the trades

· zero or more valuation elements

· zero or more sensitivity report elements

· Optionally, a reference to the market environment(s) that were used to compute the value. 

· Optionally, a reference to the model environment(s) that were used to compute the value.

It has been suggested that this structure be modeled as an FpML message; the present authors agree that this may make sense but have not attempted to do so for this proposal.
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Valuation


The Valuation structure contains the value of a single asset.
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The basic value contains the following:

· The point of view with which it expressed (who pays/receives)

· The currency in which it is expressed

· The net present value (NPV) of future cashflows in the currency

· The value, if any, of cashflows occurring on the valuation date.

· The date for which the valuation is calculated

· An optional reference to the trade for which that valuation was prepared (used for portfolio reports)

· The side (bid, ask, or mid). 

· Optionally, the method that was used to compute the value, e.g. whether quotes were obtained from other dealers or the prices was computed by a model.

Risk Reports

In addition, the might be a desire to report the sensitivity of a valuation with respect to various market environment variables (this is also known as the “risk”).

[image: image16.jpg]+ receiverPartyReference |

* payerPartyReference | @{ # href,
¢ orer

- currency%
/| skring

SenstivtyReport

& riskType%
s





A SensitivityReport consists of several of the same elements in an NPV record, plus information about the sensitivity:

· receiverParty – the base counterparty this is valued for

· payerParty – the other party (optional)

· currency – currency in which this report is prepared (optional)

· riskType – the type of sensitivity that the report measures

· units – the units in which the risk is expressed (modeled here as an enumeration, but perhaps better treated as a scheme due to the number of possibilities).

· Sensitivity – zero or more sensitivity amounts; each is is a double with an optional reference to the input (e.g. curve input, volatility surface point) that is measured.

Valuation Calculation reporting.

In some cases, it will be desirable for the generator of the valuation results to be able to report in some detail how the valuation results were obtained.  For example, in reporting the value of a swap, it may be desirable to report in detail how the values of each cashflow were estimated.

To support  detailed valuation reporting for swaps, we recommend that the following optional elements be added:

To the PaymentCalculationPeriod type:

· discount factor.  A double representing the discount factor used to calculate the present value of the cash flow.  There should be an optional “href” attribute that can be used to reference the yield curve used to estimate the df.

· forecastPaymentAmount.  A monetary amount representing the forecast of the future value of the payment.

· pvPaymentAmount. A monetary amount representing the the present value of the forecast payment.

To the CalculationPeriod type.

· accrual period.  A double representing the year fraction of the CalculationPeriod.

· forecastAmount.  A monetary amount representing the forecast of the accrued value of the calculation period.  An intermediate value used to generate the forecastPaymentAmount in the PaymentCalculationPeriod.

· forecastRate A double representing the forecast rate used to calculate the forecast future value of the accrual period.  This would be a calculated rate determined based on averaging the rates in the rateObservation elements.   There should be an optional “href” attribute that can be used to reference the yield curve used to estimate the forecast rate.

To the rateObservation element, the following optional element should be added:

· forecastRate A double representing the forecast rate used to calculate the forecast future value of the accrual period.  There should be an optional “href” attribute that can be used to reference the yield curve used to estimate the forecast rate.

Similar additions could be made for other products.

4. Use Cases/Examples

4.1. Request For Quote/Response

Scenario:

On Jun 4, 2003, ABC bank requests an indicative quote from DEF bank on an interest rate swaption.

Messages:

· ABC -> DEF, requests for quote for a 1Y expiration USD european swaption, expiring into a 5 year swap, with a notional of $10,000.  [not provided]

· DEF responds with $121, giving an implied premium of 121 bp.  [See val_ex01_rfqresp.xml]

<?xml version = "1.0" encoding = "UTF-8"?>

<FpML xmlns:xsi = "http://www.w3.org/2001/XMLSchema-instance" xsi:noNamespaceSchemaLocation = "file:///C:/Documents%20and%20Settings/Brian/My%20Documents/FpML/valuation/valuation_mk2.xsd">


<!--the message header (not expanded)-->


<header/>


<!--the trade information (not expanded)-->


<trade/>


<!--Parties are abbreviated-->


<party id = "abc">ABC Bank</party>


<party id = "def">DEF Bank</party>


<!--the returned value-->


<valuationReport>



<name>Swaption Value</name>



<valuation>




<receiverPartyReference href = "def"/>




<payerPartyReference href = "abc"/>




<currency>USD</currency>




<npv>121.00</npv>




<valDate>2003-06-04</valDate>




<npvSide>ask</npvSide>



</valuation>


</valuationReport>

</FpML>

4.2. Client Statement

Scenario:

Bank DEF, a good citizen, wishes to send a comprehensive valuation report to its client ABC, including its pricing assumptions.  ABC has 2 active trades with DEF, one in USD and one in EUR.  Since ABC is British, it wishes to report in GBP.

Messages:

On June 4, 2003, DEF sends a message including the following structures

· Message header … indicating that it is a valuation report sent from DEF to ABC on a given date

· Trade with ID= ‘abc-01’ (in USD)

· Trade  with ID= ‘abc-02’ (in EUR)

· Portfolio with ID=’abc-port-01’

· Market environment for USD libor, with ID=’usdlibor’

· Market envt for EURIBOR, with ID=’euribor’

· A valuation report, with the following info:

· Ref to Port ‘abc-port-01’

· Ref to each valuation environment (usdlibor and euribor)

· Portfolio value, expressed in GBP

<?xml version = "1.0" encoding = "UTF-8"?>

<FpML xmlns:xsi = "http://www.w3.org/2001/XMLSchema-instance" xsi:noNamespaceSchemaLocation = "file:///C:/Documents%20and%20Settings/Brian/My%20Documents/FpML/valuation/valuation_mk2.xsd">


<!--Header and/or message type will indicate that this is a valuation report being sent from DEF to ABC-->


<header/>


<trade id = "abc-01"/>


<trade id = "abc-02"/>


<party id = "abc">ABC bank</party>


<party id = "def">DEF bank</party>


<portfolio id = "abc-port-01"/>


<marketEnvironment id = "usdlibor">



<assets>




<refAsset>





<cash>






<instrumentId>USD</instrumentId>





</cash>





<discount href = "usdliborcurve"/>




</refAsset>




<refAsset>





<irIndex>






<instrumentId>USDLIBOR3M</instrumentId>






<floatingRateIndex>USD-LIBOR-Telerate</floatingRateIndex>






<indexTenor>







<period>M</period>







<periodMultiplier>3</periodMultiplier>






</indexTenor>





</irIndex>





<forecast href = "usdliborcurve"/>




</refAsset>



</assets>



<forecastModels>




<yieldCurve id = "usdliborcurve">





<name>USDLIBOR5YearCurve</name>





<currency>USD</currency>





<valDate>2003-06-04</valDate>





<endDate>2013-06-04</endDate>





<dayCount>ACT/365</dayCount>





<yieldCurveInputs>






<ycInput>







<irIndex>








<instrumentId>USD O/N Libor</instrumentId>








<floatingRateIndex>USD-LIBOR-Telerate</floatingRateIndex>








<indexTenor>









<period>D</period>









<periodMultiplier>1</periodMultiplier>








</indexTenor>







</irIndex>







<price>0.0315</price>







<priceUnits>rate</priceUnits>






</ycInput>






<ycInput>







<future>








<instrumentId>EDU05</instrumentId>







</future>







<price>9690</price>







<priceUnits>futprice</priceUnits>






</ycInput>






<ycInput>







<bond>








<instrumentId>UST10Y</instrumentId>







</bond>







<price>101.25</price>







<priceUnits>par</priceUnits>






</ycInput>





</yieldCurveInputs>




</yieldCurve>



</forecastModels>


</marketEnvironment>


<marketEnvironment id = "euribor">



<assets>




<refAsset>





<cash>






<instrumentId>EUR</instrumentId>





</cash>





<discount href = "euribor-curve"/>




</refAsset>




<refAsset>





<irIndex>






<instrumentId>EURIBOR3M</instrumentId>






<floatingRateIndex>EUR-EURIBOR-Act/365</floatingRateIndex>






<indexTenor>







<period>M</period>







<periodMultiplier>3</periodMultiplier>






</indexTenor>





</irIndex>





<forecast href = "euribor-curve"/>




</refAsset>



</assets>



<forecastModels>




<yieldCurve id = "euribor-curve">





<name>EURIBORCurve</name>





<currency>EUR</currency>





<valDate>2003-06-04</valDate>





<endDate>2013-06-04</endDate>





<dayCount>ACT/365</dayCount>





<yieldCurveInputs>






<ycInput>







<irIndex>








<instrumentId>EUR O/N euribor</instrumentId>








<floatingRateIndex>EUR-EURIBOR-Act/365</floatingRateIndex>








<indexTenor>









<period>D</period>









<periodMultiplier>1</periodMultiplier>








</indexTenor>







</irIndex>







<price>0.0315</price>







<priceUnits>rate</priceUnits>






</ycInput>






<ycInput>







<bond>








<instrumentId>BUND2Y</instrumentId>







</bond>







<price>102.50</price>







<priceUnits>par</priceUnits>






</ycInput>






<ycInput>







<bond>








<instrumentId>BUND5Y</instrumentId>







</bond>







<price>101.25</price>







<priceUnits>par</priceUnits>






</ycInput>





</yieldCurveInputs>




</yieldCurve>



</forecastModels>


</marketEnvironment>


<valuationReport id = "val-report-01">



<portfolioRef>abc-port-01</portfolioRef>



<valuation>




<receiverPartyReference href = "abc"/>




<currency>GBP</currency>




<npv>123456.00</npv>




<valDate>2003-06-04</valDate>




<npvSide>mid</npvSide>



</valuation>



<marketEnvironmenttReference href = "usdlibor"/>



<marketEnvironmenttReference href = "euribor"/>


</valuationReport>

</FpML>

4.3. Bermudan Swaption Risk Generation 

Scenario:

Request to price & generate sensitivities for a berm swaptions … mkt envt, model, calibration, etc.

TBD
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