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Document History

Revision Published Summary of Changes

10 February 2024 First revision for version 18.

2.0 April 2024 Updates for version 18 monthly release - Pre-process pricer measure must be
changed to INSTRUMENT_SPREAD for performance swaps.

3.0 July 2024 Updates for version 18 monthly release - Support Min & Max Levels on Zero
Curve Shifts in Scenario Analysis

The Scenario analysis provides advanced configuration features, and it is recommended to
use the Sensitivity analysis or the Simulation analysis instead.

Should you decide to use the Scenario Analysis, it is strongly recommended that you contact
your Calypso representative for configuration advice.
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1. Scenario Analysis Overview

The Scenario analysis allows users to define different market data scenarios (using any type of perturbation) to be
applied to a set of trades, and calculates risk measures for those scenarios. Scenarios are specified using the
Scenario Editor.

The Scenario analysis can be run using the following methods:

e Using the scheduled task RISK_ANALYSIS to save results to the database and/or to a file - Saved results can be
viewed in the Calypso Workstation using the risk servers.

¢ Inreal-time using the risk servers - The results are displayed in the Calypso Workstation.

P Refer to Calypso Workstation documentation for details.

Scenario Editor
Scenario Editor allows defining scenarios for perturbing market data and applying the perturbations.

A scenario is comprised of a set of market data to be perturbed, a set of perturbation rules, and a set of risk measures
that compute the results of perturbing the market data.

From the Calypso Navigator, navigate to Configuration > Reporting & Risk > Scenario Editor (menu action
risk.ScenarioParamViewer)to invoke the Scenario Editor window as shown below. The Risk Measure panel is
selected by default.
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A

Scenario Editor == | X

Market Data Sets Rules Risk Measures

»

»

»

Parameter set name: RateDelta_Ladder_BASE

s Selection -~ Risk Measure

<+ Fask Measures o
blformsr il gy > e
= = < Pricer Measures Mit Data Set: ALL_CurveZero_Rates
—I & Display currency
2 Base Product type: ANY
< PreProcess i
& Preshint _J
= ) RateUL_Sep_0bp RateUL_Seq_1bp{*7"}-RatelL_Sep_Dbp("SUM")
Ratelll_Sim_106p [ALL_CurveZers_Rates)

+ Kateul 1Lh 1
) RatelUl_Seq_1bp
+ RatelUl_Sim_100p [ALL_Curvelerc_Raies]
< Pricing Parameters
« As-Of Forward Date
= < Configire Columng
2 Columns

+ Trade id

2] Convert to base ... [ ] Discrete Measures
[] Generate rolled cur... [ | Use altemate interpolator

Include probatulity

[ explode 7... [ optimiz... | |
[] Look Through... [ ] skip marketdata depen... 21 e = Ao -
[Jrollup Aloc... [ ] Approx. daily avg. instruments
Strategy: smple Viewer: Default
Nb trades per job: o C S
>
Add oel Sove Hew Delete Save Save As Check Al Close

Select the Market Data Sets panel for defining market data sets that will be perturbed.

P See Defining Market Data Sets for details.

Select the Rules panel for defining perturbations rules.

P See Defining Perturbation Rules for details.

Select the Risk Measures panels for defining risk measures.

P See Defining Risk Measures for details.

Executing Scenarios

P See Sample Scenario Outputs to learn more about viewing results.

Pricer Measures in Base Currency

All conversions happen in a cross-asset fashion, regardless of the pricer or product which produced the measures
that are being converted. The pricing parameters and triangulation rules used for the conversion are taken for product
type “ANY”: ADJUST_FX RATE, INSTANCE TYPE, CURVE_USAGE, QuoteUsage. If not specified for product type
“ANY”, the default values are: ADJUST_FX RATE = false, INSTANCE TYPE = Last, CURVE _USAGE = MID, QuoteUsage
= MID.

The pricing parameter FX POINTS is always considered false.
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Market Data Sets

A Market Data Set is essentially a filter which specifies a subset of market data item instances that will be perturbed,
such as USD - CurveZero - 3M - LIBOR used for Discounting, or a particular market data item.

[NOTE: The actual market data items will be retrieved from your Pricing Environment when the Scenario
Analysis is executed. So if you define a Market Data Set with a specific curve, and that curve is not part of your

Pricing Environment, it will not be perturbed]

Multiple market data sets can be collected in a market data set group.
The Market Data Sets panel will appear as shown below.

Market Data Sets I Rules | Risk Measures |

Type here to filter folders

Mame: Iall_ir
| Market Data Groups

----- # ldrecovery
----- # 1dspotfx

Comments:

Type: IMarkEtDaE

----- # 2DCredit_Recovery
----- # 2DInflationRate
----- # Z2DRateVolatility
----- # 2dSpotF¥rate
----- # all_dividend
----- # All_Equity_Quotes
----- # Al_FX_Quotes
----- # al_inflation
----- # all_val
----- # any_all_ird
= |, Calypso
Leowal
t all_commodities
i all_ir
L credit_curves |-
----- # correlation_equity
----- # correlation_equityFX
----- # EquitySpotvol
----- # ForecastCurvelnflationR
----- # fx_guotes

g'l_»ﬁ'

s Selection

=@ Market data item(s)
-
-1 Discount CurveZero ANY ANY ANY ANY
-1 Forecast CurveBasis ANY ANY ANY ANY
“-|1 Discount CurveBasis ANY ANY ANY ANY

Mew Delete | Save

Item |
Usage: I Forecast j
Curve type: ICuweIerc- j
ANY b
Index/Type: [ A1 =
Name: | AN =

Save As |

Undo | Close |

Add | | Save |

Sample Market Data Set

You have the option to create a market data group by clicking Add/under Market Data Groups. You will be prompted to

enter a group name. Click Save/under Market Data Groups to save the group.

Step 1 - Click this box to filter on a folder of market data. Click the magnifying glass icon to set search parameters or

enter text in the box to search for a specific folder.
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Step 2 - Select the "Market Data Groups" label, or select an existing market data group, and click New|to create a new
market data set. This will clear the Market Data Sets panel.

Step 3 - Click Save,when the market data set is defined. You will be prompted to enter a name. If a group is selected
when you create a new market data set, the new market data set will be added to that group. Otherwise, it will be

created on its own.

Note the type is set to MarketData, and you can enter a comment in the Comments field.

Step 4 - Select the type of market data item from the Item panel, and click Add|to add it to the market data set. The
various types of market data items are described below.

2.1 Commodity Usage
To select commodity curves.

Item I

S Commodiy &

currency: IAMY 'l
Commodity: In.N’f |

Hame: IANY j

add | Replace | Del, |

» Enter the fields described below.

» Then click Add/to add the market data item to the market data set.

Fields | Description

Usage Commodity.
Currency Choose a currency or ANY.
Commodity Clickﬂto select acommodity product, or double-click the Commodity label for ANY product.
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Fields Description

Name Choose a curve name or ANY. This selection box will be filled with the appropriate curves from your
Pricing Environment, based upon the selections above in the Item panel.

[NOTE: This feature does not support names that include spaces]

2.2 Correlation Usage

To select correlation matrices.

Item |
Usage: ICurreIatiun j
15t Axis IIssuer j
2nd Axis: Ilndustry j
Hame: IAM‘( j

» Enter the fields as described below.

» Then click Add/to add the market data item to the market data set.

Fields | Description

Usage Correlation.

1st Axis Select afirst axis.
2nd Axis Select a second axis.
Name Defaults to ANY.

[NOTE: This feature does not support names that include spaces]

2.3 Correlation Surface Usage
To select basket correlation surfaces.

Ikem |

Usage: ICmreIatiunSur... j

Name |m~rr j

» Select CorrelationSurface from the Usage field. The Name field defaults to ANY.
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[NOTE: This feature does not support names that include spaces]

» Then click Add/to add the market data item to the market data set.

2.4 Credit Usage
To select credit curves.
ftesm
Usage: Credit Tsel
Curve type: .Fliqu.nPruha. :v-_-
Currency: [USD [se]
Industry: ANY ™
Issuer: USGYT D
Seniority: 'SENIOR_UNSEC...| v |
Name: ANY Tsel

.

Adv Fitter: NONE D

[ Advance Fitter . ]

[ A H Replace H Del. ]

» Enter the fields as described below.
You can click Advance Filter to specify additional criteria.

PSee Advanced Filter details.

» Then click Add|to add the market data item to the market data set.

Fields Description

Usage Credit.
Curve Type Choose Risky/Proba., Recovery, or Basis Adjustment.

When BasisAdjustment is selected, Industry, Issuer, and Seniority are disabled.

Currency Choose acurrency or ANY.

Industry Choose an industry or ANY.

Issuer Choose an issuer or ANY.

Seniority Choose a seniority or ANY.

Name Choose a curve name or ANY.

July 2024 Revision 3.0 / Approved Page 10/ 67
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Fields Description

[NOTE: This feature does not support names that include spaces]

Advanced Filter

ZErEdit Curve Filter Dialog

Mame I I j Remove | =2 |
Column Mames Filter Walues

Counkry |

CUFrency

Curve Daka 5% SPREAD = 2501

Curve Dependency

Duff_Phelps =

Fitch

izeneration Algarithm -|
Save Al Clear all Close

» Double-click a Filter Values cell to enter a value for a search criteria.

For the Curve Data criteria, you can use an expression of the form "5Y_SPREAD > 250" to test against the
underlying spreads of a probability curve. If there is no 5Y underlying in the curve then the filter does nothing. You
can also use the form "5Y_POINT <= 100" to test against an interpolated probability value.

» Click Save Allwhen you are done.

2.5 Discount and Forecast Usage

To select discount curves and forecast curves.

Item |
Usage: IFurecas‘t j
Curve type: ICuweEeru j
usD 7
Index/Type: |LIBOR ~|
M =
Name: I.ﬂ.hl‘f j

» Enter the fields as described below.
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» Then click Add/to add the market data item to the market data set.

You can also select interest rate curves configured in the Product Specific tab, provided you add their usage to the
domain “ScenarioMarketDataSet.Rates”. The usage will appear in the Usage field and you can select the
corresponding curves.

Example: FWD_PRICE_FOR

Ttem

Curve type: CurveZero e
ANY e

Fields Description

Usage Discount or Forecast.

[NOTE: This selection is used to find curves in the Pricer Config — It does not make any
assumption on the usage that the pricers are making of the curves. For example, if a curve is used
for discount on one product and forecast on another, then running a Scenario on this curve will
impact both, even if the Market Data Set says discount only]

Curve Type| Choose the curve type. Available options include CurveZero, CurveBasis, Curvelnflation, and
CurveZeroPreciousMetal.

Currency |Choose acurrency or ANY.

Index/Type | Choose an index or ANY.

Tenor Choose atenor or ANY.

Name Choose a curve name or ANY. This selection box will be filled with the appropriate curves from your

Pricing Environment, based upon the selections above in the Iltem panel.

[NOTE: This feature does not support names that include spaces]

2.6 Dividend Usage

To select dividend curves.
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Ikem I

Usage: IDiuidend j

currency: IUSD - I

Product: |Equity.GM

Hame: IANY j

» Enter the fields as described below.

» Then click Add|to add the market data item to the market data set.

Fields | Description

Usage Dividend.
Primary Choose the currency.
Product Choose the product.
Name Defaults to ANY.
[NOTE: This feature does not support names that include spaces]

2.7 FX Usage

To select FX curves.

Usage: IF}{ j
Primary: |USD ~|
Quoting: Im

Name: IAN‘( j

» Enter the fields as described below.

» Then click Add/to add the market data item to the market data set.
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Fields Description

Usage FX.
Primary Choose the primary currency.
Quoting Choose the quoting currency.
Name Choose a curve name or ANY.
[NOTE: This feature does not support names that include spaces]

2.8 FX Volatility Usage

To select FX volatility surfaces.

Item |
Usage: [FXvolatility = |
Primary: |USD ~|
Quoting: I.JF'f"fr - |

Hame: IAN‘( j

» Enter the fields as described below.

» Then click Add|to add the market data item to the market data set.

Fields | Description

Usage FXVolatility.
Primary Choose the primary currency.
Quoting Choose the quoting currency.
Name Choose a curve name or ANY.
[NOTE: This feature does not support names that include spaces]

2.9 Hypersurface Usage

To select hypersurfaces.
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Ikem |

Usage: II-IyperSurface j

currency: IUSD j
Sub Type: [ANY ~|
Mame: IAMY j

» Enter the fields as described below.

» Then click Add|to add the market data item to the market data set.

Fields Description

Usage HyperSurface.
Currency Select a currency or ANY.
Sub Type Select a subtype or ANY.
Name Choose a surface name or ANY.
[NOTE: This feature does not support names that include spaces]

2.10 Quotes Usage

To select quotes. You can select quotes to be perturbed, as well as reference quotes for Beta perturbations.

Item |

Usage: g

Quokes Seleckar |

» Enter the fields as described below.

» Then click Add|to add the market data item to the market data set.

Fields Description

Usage Quotes.

Quotes Click to Quote Selecto[|to invoke the Quotes Selector window as shown below.
Selector

Revisi O/A
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Fields Description

ZSEEHEI‘IDQUDIIESElEEtDI‘

Mame like: I Add
Marme conkains: I goke Tvpe.,
Caoke Mame
|Product Type:Bond
Clear all | Clear Selection ik Cancel

the list, you can select product types as shown below.

ZEE|EE|: Quote NMames )

k|

Produck Type:BondAssetBacked
Product Type:BondBrady =
ProductType:BondCLM

ProducktType:BondConvertible

ProductType:BondDanishMortgage &
ProductType:BondE xokichoke =1
Product Type:BondFRM _ILI €]
I @

o |

Product Type: ADR a| () | ——

Cancel |

2.11 Seasonality Adjustment Usage

To select seasonality curves.

Ikem |

Usage: ISeasunalityndj... j

currency: |nM~r j
Index: I.H.M'f j
Hame: |nwr j

» Enter the fields as described below.

Revision 3.0 / Approved
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» Then click Add/to add the market data item to the market data set.

Usage SeasonalityAdjustment.
Currency Choose a currency or ANY.
Index Choose an inflation index or ANY.
Name Defaults to ANY.
[NOTE: This feature does not support names that include spaces]

2.12 Volatility Usage

To select volatility surfaces.

For volatility surfaces with a Curve Type of RATEor MMFUTURE.

Item |
Usage: [Volatility ~|
Cunve type: |RATE |
usD -
Index/Type: |LIBOR ~|
M v
Name: IANY j

» Enter the fields as described below.

» Then click Add|to add the market data item to the market data set.

Fields Description

Usage Volatility.
Curve Type Choose a volatility surface type.
Currency Choose a currency or ANY.
Index/Type Choose anindex or ANY.
Tenor Choose atenor or ANY.
Name Choose a surface name or ANY.
[NOTE: This feature does not support names that include spaces]
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For volatility surfaces with a Curve Type of BOND, BONDFUTURE, or EQUITY.

Ikem I
Usage: [Volatility ~|
Curve type: IEC!UIT"tr j
ANY -
Product: IA.HY _I
Hame: |m~rr j

» Enter the fields as described below.

» Then click Add/to add the market data item to the market data set.

Fields Description

Usage Volatility.
Curve Type Choose a volatility surface type.
Currency Choose a currency or ANY.
Product Choose an index or ANY.
Name Choose a surface name or ANY.
[NOTE: This feature does not support names that include spaces]

For volatility surfaces with a Curve Type of Basket, BondOption, Commodity, or Credit.

Ikem I
Usage: [olatility ~|
Curve type: IBundetiun j
ANY -
Hame: |m~n' j

» Enterthe fields as described below.

July 2024
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» Then click Add/to add the market data item to the market data set.

Usage Volatility.
Curve Type Choose a volatility surface type.
Currency Choose a currency or ANY.
Name Choose a surface name or ANY.
[NOTE: This feature does not support names that include spaces]

2.13 ABS Usage

To select ABS curves.

Ikem I
Usage: |m35 j
Curve type: IPrepayr j
Twpe: |m~rr
Hame: |m~rr j

» Enter the fields as described below.

» Then click Add/to add the market data item to the market data set.

Usage ABS.
Curve Type Choose Prepay or Default.
Type Choose atype.
Name Defaults to ANY.
[NOTE: This feature does not support names that include spaces]

2.14 Borrow Usage

To select borrow curves.

Revisi .O/A
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Ikem I

Usage: IBurruw j

currency: |mw j

Product: IA.NY oo |

» Enter the fields as described below.

» Then click Add|to add the market data item to the market data set.

Fields | Description

Usage Borrow.

Currency ‘ Choose a currency or ANY.
Product ‘ Choose a Product.

2.15 Yield Usage

To select Yield curves.

Ikem I

Usage: I‘ﬁeld j
Curve type: ISpread j

Currency: IANY - I
Hame: I j

» Enterthe fields as described below.

» Then click Add|to add the market data item to the market data set.

Fields | Description

Usage Yield.

Curve Type ‘ Choose Benchmark or Spread.

Currency ‘ Choose a currency or ANY.

Name ‘ Choose a Name.
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Fields Description

[NOTE: This feature does not support names that include spaces]

2.16 Sample Market Data Set

Market Data Item = All USD Forecast and Discount Curves, and All Rate Volatility Surfaces.

.+ Selection Item |
=l-@ Market data item(s)
I RForecast CurveZero USD ANY ANY ANY Usage: IFurE[:ast j
-1 Discount CurveZero USD ANY ANY ANY
-1 volatility RATE USD ANY ANY ANY Curve type: ICUWEZETD j
usD -
IndexMType: IAMY j
ANY K
Name: IAMY j
add Replace Del, |
July 2024 Revision 3.0 / Approved
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3. Scenario - Defining Perturbation Rules

A perturbation rule defines the perturbation of a particular market data item. It can affect a set of market data items or
individual instances (for example, Discount USD LIBOR6M USD_LIBOR_Curve).

Multiple perturbation rules can be collected in a rule group.

The Rules panel will appear as shown below.

| Market Data Sets | Rules | Risk Measures|

i~ Type here to filter folder
MName: |simul 1Ibpup

| Rule Groups -
""" # CAD1_SpotVol_Matrix [ Type: ParametricCurve Comments:
----- # CorrelationM5pMatrix
- | CRD y :
Selection I . 1
..... # CRdnl10_RECdn5 'E‘ Rule Type: _Underlwngs g Recovery: ||
""" & Shciarain . -3 Underlyings Perturb: | SIMULTANECUSLY =

----- & CurrApprM10P
----- & CurrApprM50P
----- # Dvd_Seg_2pct

-+ Perturbation: SIMULTA
b Separately shifted: Yes
EIJ Buckets Amount Type Min Maxx

m

i@ All Underlyings

----- # EquityMiorel : )
a1 Ers =@ Set: 0 1.00 4|+ bps [ 3
! ) -k ANY 1 bps
..... # FX10negative I:':I Select UﬂdErl‘fingS
----- # FX_Spot_Sep :
..... # fxnegSrateneglld B [ Add Recommendations ]
----- # InflationBucketRP Shifts market data separately
----- # InflationM10 [ ] Generates dependents
----- # InflationUnderlyingskP Include Probability
=~ Ju IRD Indude Basis
- @ simul 10bpdn [] Convert to Risk Cey
o @ simul 10bpup
-~ @ simul 1bpdn
o Jsimul 1bpup
- 4 simZeroRates 1bpu) Sat add H Del. ]
----- # IRVol_Sep_Cum = 4 UL b 5
1 | [} | 3

Del. [ New_][ Delete H Save H Save As H Undo H Close ]

Sample Perturbation Rule

Step 1 - Select the "Rules" label, and click Nev_v|t0 create a new rule. You will be prompted to select arule type.

The user may define different rules for the same market data item. In general, one rule will be applied to a particular
market data item at a time:

The following types of perturbation rules are available:
e Composite perturbation rules allow the simultaneous application of one or more basic rules.
e CorrelationMatrix perturbation rules allow the perturbation of correlation matrices.
« CorrelationSurface perturbation rules allow the perturbation of correlation surfaces.

e Curve perturbation rules allow the perturbation of all the curves: rate, credit, dividend, inflation, etc.
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e Date perturbation rules allow the simulation of a change in the valuation date.

e Matrix perturbation rules, similar to Composite, allow the specification of up to three basic rules, each along an
axis. A "matrix" of perturbations in three dimensional space is produced.

e Quotes perturbation rules allow the perturbation of individual quote values and Beta values.

¢ Reset Risk Rules allow the perturbation of values related to trades involving reset dates.

e SeasonalityAdjustment perturbation rules allow the perturbation of seasonality curves.

e Volatility perturbation rules allow the perturbation of volatility surfaces along any of their axes.

Based on the rule type, the rule definition will be different, as described below.

Step 2 - Click Ssave/when the rule is defined. You will be prompted to enter a name. If a group is selected when you
create a new rule, the new rule will be added to that group. Otherwise, it will be created on its own.
Note that you can enter a comment in the Comments field.

You have the option to create a Rules Group by clicking Add/under Rules Groups. You will be prompted to enter a
group name. Click Save under Rule Groups to save the group.

Perturbations are performed on either "input"” or "output" points. For instance, underlyings (such as curve underlying
instruments that generate zero curves) are input points, while zero is an output point (such as a generated zero curve
point). All perturbations may be performed either on a point by point basis or by time intervals. For input point
perturbations, the rule may also be defined to apply perturbations to different types of input points (e.g. apply
perturbation1to money market instruments, perturbation2 to futures, perturbation3 to swaps, etc.). For time interval
perturbations, the rule may apply perturbations to one or more time intervals, as defined by a set of tenors.

An amount and unit of perturbation may be defined for each perturbation. For zero perturbations, the amount of
perturbation is added to each curve zero point within the specified interval. The specified compound frequency and
daycount is used to extract the zero rate at each point from the discount factor curve.

For perturbations of underlying instruments, the amount of perturbation is added to each underlying instrument's
quote (whether price, yield, etc.) prior to regeneration.

3.1 Composite Rules

Composite perturbation rules allow the simultaneous application of one or more basic rules.
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MName:
Type: Compaosite Comments:
i Selection Scenarios
=& Scenarios
3 UL_Dn_10Pct_Rel
“ 3 UL_Dn_1Bp_Sep
Add/Remove...

» Click Add/Remove|to select scenario rules.

Each individual rule can be applied to its own market data set. Once you have added a rule, you can right-click it
and choose Sub-Filter. You will be prompted to select a market data set.

Na... GPB_STRESS

Ty... Composite Comme...

L, selection RULE and MARKET DATA SET
|=|& Scenarios
— ) GPB_10BP_2C
+* GPB EUR_ZC
A GPB_5BP_ZC
+ GPB USD ZC
— 3 GPB_FX
+ GPB_Quotes_FX

3.2 Correlation Matrix Rules

CorrelationMatrix perturbation rules allow the perturbation of correlation matrices. Any Correlation Matrix with more
than 3 axes is not supported.

Rule ]

Arnounk; |5.IZIIZI |% LJ

Frarm: T

v Tenar  [tm < |lem ~|

[ Shift matrices separately

Perturbation tvpe;

(" Sequential

™ Cumulative over teniors
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» Enter the Shift Amount and unit
» You can check Tenor to enter arange of tenors, otherwise all of the tenors in the correlation matrix are shifted.

» If you check "Shift matrices separately”, each selected matrix is shifted separately. Multiple scenarios will be
generated.

» Perturbation type:

Simultaneous - All the tenors (or the tenors within the selected range) are shifted all at once => result is one
scenario.

[NOTE: The perturbation type is simultaneous by default.]
If you check "Shift matrices separately", you can also select the following perturbation types:
— Sequential - All the tenors (or the tenors within the selected range) are shifted sequentially.

For each point axis1l/axis2, shift the correlation at each tenor for that point in order (consider that for each
point there is a curve of correlations by tenor) => result is one scenario per selected tenor per point.

— Cumulative over tenors - The shift is cumulative along all tenors (or tenors in the selected range) => result is
one scenario per selected tenor per point, and sequential across the points.

3.3 Correlation Surface Rules

CorrelationSurface perturbation rules allow the perturbation of correlation surfaces.

Rulel

Arnount: |1 a0 Iﬂ,f., j
Fraor: Ta:

[ Tran... I I

@ Tenor 1% =] |sv |

i~ Date I I

[+ Shift surfaces separately

[~ Regenerate dependent ikems

Perturbation bype;
f* Simultaneous
" Sequential

{ Cumulative over tenors

» Enter an amount in the Amount field and select percentage or relative percentage from the adjacent field.
» Click the Tranche checkbox if needed, and enter tranche amounts in the From and To fields.

» Select Tenor or Date to specify tenors or maturity dates.
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» If you check "Shift surfaces separately”, each selected surface is shifted separately. Multiple scenarios will be
generated.

» Check "Regenerate dependent items" if necessary.
» Perturbation type:

Simultaneous - All the tenors (or the tenors within the selected range) are shifted all at once => result is one
scenario.

[NOTE: The perturbation type is simultaneous by default.]
If you check "Shift surfaces separately", you can also select the following perturbation types:
— Sequential - All the tenors (or the tenors within the selected range) are shifted sequentially.

For each point axisl/axis2, shift the correlation at each tenor for that point in order (consider that for each
point there is a curve of correlations by tenor) => result is one scenario per selected tenor per point.

— Cumulative over tenors - The shift is cumulative along all tenors (or tenors in the selected range) => result is
one scenario per selected tenor per point, and sequential across the points.

3.4 Curve and ParametricCurve Rules

Curve perturbation rules allow the perturbation of interest rates.

ﬁi Selection
= Rule _ _
=1 0D 2Y 0.0 bps Underlyings (,} Perturb: FROM-TO -
“» Recovery Rate: 1.00 %

Type: .Underlyings = Recovery:

From To Amount Type Recorate RecoType Min Max

[ ] shifts market data separately
[ ] Generates dependents
Indude Probahility
Indude Basis
[7] Convert to Risk Coy

» Select the type of perturbation from the Type field and select the perturbation from the Perturb field. Then enter
the fields described below, based on the selection.

Note that the rule type will be set to ParametricCurve for the following perturbations: SEQUENTIALLY,
SIMULTANEOUSLY, and CUMULATIVE, therefore identifying bucketed perturbation rules within the perturbation
range:

— SEQUENTIALLY indicates that each bucket will be perturbed in turn.
— SIMULTANEOUSLY indicates that all buckets will be perturbed at once.
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CUMULATIVE indicates that each bucket will be perturbed in turn but will also contain the previous

The relative shifts are meant to be applied on the “equivalent rate”. As such they are supported only for outright
instruments (MoneyMarket, FutureMM, Swap, Bond, FRA, CDS, etc). They are typically NOT supported for spread
or basis instruments (FX FWD, Basis Swap, Spread, etc). The same limitation applies to the min and max features.

Zero Perturbation

Type:| Zero v Recovery: [
Perturb: SEQUENTIALLY v
Buckets by: () Length (@) Endtenor () In Place
Begin End Amount Type Min bps Max bps
o0 |= 3¥ | 200 4|~ bps | I»
N [+ 5v | 3.00 4|~ bps [+ 20 v 52

Inciude Probability

Inciude Bass

[[] Triangle shift
Convert to Risk Coy
Rate Frequency: e
Rate Day Count: L
Set#: 0 W Add Del.

Min and Max Limits on Zero Curve Perturbation

Users have the option to specify minimum and maximum levels on perturbed curve (in bps)

When the zero type is selected, the Min and Max columns are available for the following perturbations:

o

FROM-TO

o

SEQUENTIALLY
SIMULTANEOUSLY
CUMULATIVE

o

e}
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Note: since min/max are enforced within the specified bucket, a non-local interpolator could cause rates to
fall outside this range. Hence to apply the min/max functionality reliably, local interpolators should be chosen,
using the alternate interpolator route if necessary.

Zero -- FROM-TO Perturbation

Tvpe: Fero - Recovery:
Perturb: | FROM-TO =

From  Ta amount Type  Recarate  Reco Tyvpe

2 0,00 bps

[ ] Shifts market data separately
Generates dependents | Rates Only i
[] Conwert to market data currency

Rate Frequency: . - -

Rate Day Count: [ - -

>

» Select From and To tenors to perturb. The From tenor is added to ValDate for Start Date of perturbation. The To
tenor is added to Start Date for End Date of perturbation.

» Enter the perturbation amount, and choose bps, %, or %(rel) from the Type field.
You can also specify arecovery rate perturbation.

P See Specifying a Recovery Rate Perturbation for details.

» Check "Shifts market data separately” to calculate a price for each market data being individually shifted (the
other market data remaining static), otherwise all market data will be shifted simultaneously and a single price will
be calculated.

» Check "Generates dependents" to generate dependent curves. You can include probability curves and basis
curves.

» Check "Convert to Risk Ccy" to convert to risk currency.
» Select the compound frequency of the rate.

» Select the daycount convention of the rate.

Underlyings -- FROM-TO Perturbation

Revision 3.0 / Approved

July 2024 . . .
Y Proprietary and Confidential

Page 28 /67



I#I Nasdag

Type: .Underlyings - Recovery:
Perturb: FROM-TO |

From To Amount Type Recorate RecoType

=00 |=2r | 0.00 4|~ bps | 0,00 4|+ %
1 | 1]

[ ] shifts market data separately
Generates dependents

[] Incude Probability

[] Indude Basis
["] Convert to Risk Ccy

Nasdaq Calypso
Scenario Analysis / Version 18

» Define the range of underlyings to perturb by selecting the first tenor (FROM), and the last tenor (END). For tenor
based instruments (MoneyMarket, Swap, CDS, etc.), the tenor buckets apply to the tenor of the instrument,
regardless of the actual calendar dates of the instrument. For fixed dates instruments (FutureMM, etc.) the tenor

buckets apply to the actual calendar dates of the instruments.
» Enter the perturbation amount, and choose bps, %, or %(rel) from the Type field.
You can also specify arecovery rate perturbation.

P See Specifying a Recovery Rate Perturbation for details.

Dividend and Adjustment -- FROM-TO Perturbation

Type: Dividend = Recovery:
Perturb:  FROM-TO -
From To Amount Type
= 0D - 2¥ 0.00 4|~ bps

[] shifts market data separately
Generates dependents

[] Incude Probability

[] Indude Basis
[] Convert to Risk Ccy

» Select From and To tenors to perturb. The From tenor is added to ValDate for Start Date of perturbation, To tenor

is added to Start Date for End Date of perturbation.
» Enter the perturbation amount, and choose bps, %, or %(rel) from the Type field.

» For the Adjustment perturbation type you can select a convexity adjustment:
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Type: .Adjust'nent B Recovery:
Perturb: FROM-TO =
From To Amount Type Recorate Reco Type
0D |2 | 0.00 4|~ bps | 0.00 4|+ %

[] shifts market data separately
Generates dependents

[ Indlude Probability

[ Indude Basis
[] Convert to Risk Ccy

Adjustment: .Eh"E Rate

You can also specify arecovery rate perturbation.

P See Specifying a Recovery Rate Perturbation for details.

Zero -- Bucketed Perturbation

When you select SEQUENTIALLY, SIMULTANEOUSLY, or CUMULATIVE, the setup is the same as Zero -- FROM-TO
Perturbation, except that you can specify multiple buckets.

Type: :Zeru v: Recovery: [ |
Perturb: :SEQL.IEN'I'[ALLY -
Buckets by: @ Length () End temor () In Place
# Tenaor Amount Type
b1 |~ 2v | 0.00 4|~ bps
Add ] [ Insert ][ Del. ]

Shifts market data separately

[ | Generates dependents
Indude Probability

[ [ ]Indude Basis

[] Convert to Risk Coy
Rate Freguency: | -
Rate Day Count: [ - .
Set# 0 v [ Add |[ Del

» Click Add or Insert under the bucket table to add another bucket.

Revision 3.0 / Approved

July 2024 . . .
Y Proprietary and Confidential

Page 30/ 67



I#I Nasdag

Nasdaq Calypso
Scenario Analysis / Version 18

You can specify buckets in length, end tenor, or in place (it allows bumping the zero rate sequentially for each

point on the curve).

» You can also specify multiple sets of buckets. To do this, click Add|next to the Set # field. Then for each set, you
can modify the tenors and the shift amounts as applicable. You can select the set number from the Set # field, and
the corresponding buckets will be displayed in the bucket table.

Here is an example for multiple sets of buckets.

ﬁi Selection
- B3 Zero (2Y)

- Forward tenor: 2
=@ Buckets
=@ Set: 0
.k 1X2Y 10 bps
=@ Set: 1
Lk 1%2Y 10 bps

Underlyings -- Bucketed Perturbation

July 2024

- Perturbation: SEQUENTIALLY

M

10,00

Tvpe: :Zern v: Recovery: |:|
Perturb: :SEQLIENTIF'.LLY =
Buckets by: @ Length () End tenor () In Place
* Tenor arnounk Tvpe

bps

[ fdd ][ Insert ][ Del.

[ ] Shifes market data separately
[ ] Sererates dependents Rates Crly
[] Corvert ko market data currency

[ ] Triangle: shift
Rake Frequency: -
Rate Day Counk: . - .
set#: 1~ [ Add ][ Del |
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Type: .Underlyings - Recovery: [ |
Perturb: |SEQUENTIALLY -
i@ All Underlyings
Amount Type Miry Max
0.00 4|~ bps [ r
(") Select Underlyings

[ Add Recommendations ]

Shifts market data separately
[ ] Generates dependents
Incude Probability
Indude Basis
[] Convert to Risk Coy

set#:0 v [ Add [ De. |

» Click the "All Underlyings" radio button to select all underlying instruments and specify a single shift amount, or
click the "Select Underlyings" radio button. In the latter case, clickﬂto select underlying instruments and specify
individual shift amounts as shown below.

ZScenariuUnderlrinQSEIEEI:ur _ El
IUnderlvings from scenario itemis) | Set numl:uer:ltl v| &dd | Remove

Coy: ILISD jILIEOR j|3r~*| jIELIR j 1d Marne Amount | Type

13186 USDYLIBOR M MILIBOROL 1.00 bps

Undetlying: ICash j 13187 |USDYLIBOR f2MILIBOROL 1.20 4|~ bps
13190|USD/LIBOR/SMILIEOROL 1.25 4|~ bps

USDYLIBORSOM/LIEORO1

USDYLIBORS 1 WLIBOROL

USDYLIBOR 24| LIBOROL

USDYLIBOR3M{LIBORO] .
USDYLIBOR4M{LIBORO1

USDYLIBOR6M{LIBORO] .
USDyLIBOR/M{LIBORO]

USDYLIBORS 1 Y/LIBORO1

Datetime (08152011 [1:59:25 PM ok | Cancel |

To select underlying instruments, you can click Underling from scenario item(s)|to load the underlying instruments
of a given market data set. You can also select areference index and atype of underlying to load the
corresponding underlying instruments. Then select underlying instruments as applicable and clickﬁl. Inthe
underlying table, specify the shift amount and its type.

Click Add Recommendations|to select instruments for hedge recommendation.

Revision 3.0 / Approved

July 2024 . . .
Y Proprietary and Confidential

Page 32/ 67



I'"I Nasdaq Nasdaqg Calypso

Scenario Analysis / Version 18

Dividend and Adjustment -- Bucketed Perturbation

When you select SEQUENTIALLY, SIMULTANEOUSLY, or CUMULATIVE, the setup is the same as Dividend and
Adjustment -- FROM-To Perturbation, except that you can specify multiple buckets.

Type: :Diuidend v': Recovery: [ |
Perturb: :SEQUEN'I'IALLY =
Buckets by: (@ Length () End tenor
# Tenor Amount Type
b1 |~ 2¢ | 0.00 4|~ bps
[ Add ] [ Insert ] [ Del. ]

shifts market data separately
[ | Generates dependents
Indude Probability
Indude Basis
[] Convert to Risk Ccy

» Click Add or Insert under the bucket table to add another bucket.

Specifying a Recovery Rate Perturbation

To specify arecovery rate perturbation, check the Recovery checkbox next to the Type field as shown below.

Tvpe: ILInu:IerI';.-'ings LI Recovery: v

Perturb: IFROM-TO Ll

From | To | Amounk | Type | Recorake | Reco Type | Min

ac S0y | 0,00 bps 1.00

» Select the recovery type and enter the recovery rate. The recovery type can be specified as %for additive, or %
(rel) for relative.

Example: if you specify a perturbation of 10%, a recovery rate of 40% will move to 50%, and if you specify 10%(rel),
arecovery rate of 40% will move to 44%.

To specify arecovery rate perturbation of 0%, use -100%(rel).

Example
Below are two parametric curve perturbation rules in the IRD rule group.

Scenario delegates the actual shifting of the quote to the curve underlying itself, as well as min and max bounds.
Some curve underlyings leverage this and convert the shift amount before applying it:
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e Ashift of +1bp on a FutureMM quote of 98 will result in a quote of 97.99 (+1bp is converted to -0.01);
e Ashift of +1bp on a spread-quoted Basis Swap will actually apply a - 1bp shift to the quote;

Other examples include FX and FX Forward curve underlyings (Contango in particular).
Zﬁcenariu Editor (User: calypso_user}

=101 %]
Market Drata Sets  Rules I Risk, Measuresl
& Rule Groups
=-_1 CRD Marne: Irate_ul_sim_tlbp_up
l_j ERS .
E|1_1 IRD Type: IParametrlcCurve Carmments:

-+ Quotes_mult

=+ rate_ul_seq_1bp_up i Selection : - - :
+ rate ul_sim_0Obp up I_Iél:lui Rule Uyes |Llnu:|erly|ngs —I Recavery: [
.+ simulibpdn . =13 Underlyings Perturb: |SIMULTANECUSLY = |
----- + Perturbation: SIMULTAR & All Underlyings
-+ Separately shifted: Yes
: ‘b Convert to market data Armounk Tvpe Min Max
E|J Buckets 0.00 4|~ bps [ 3
£ Set:0 ™ Select Underlyings |
FAREOeS Add Recommendations |

[+ shifts market data separately
[T Generates dependents | = I

[+ Comvett bo market data currency

] o setaif0 v|  add | pel |

Add | Del. | Save | T | Delete | Save | Save As | Undo |

Close |
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Zﬁcenariu Editor (User: calypso_user)

Market Data Sets Rules I Risk. Measuresl

_ ol x|
¢ Rule Groups
---1_1 CRD hMarne: Irate_ul_seq_ll:up_up
---1_1EH5 iyl B bricC c s
Ell_‘l IRD ype.l aramekricCurve armments:
-+ Quotes_mult
: L. Selection ,

o Type: |Underlvings - Recovery:
| 52 Rule ype: |Underlying =l vi [
> simul1bpdn ~ E-13 Undertyings Perturb: | SEQUENTIALLY =

------ + Perturbation: _SEQUENT 7=} All Linderlyings
------ r Separately shifted; Yes
P e » Convert to market data Arnounk Type Min Maxx
=@ Buckets 1.00 4|~ bps * »
- Jﬁmnﬂv1 bps " Select Underlvings |
Add Recormmendations |
¥ shifts market data separately
[~ Generates dependents | T I
[ Corvvert o market data currency
o | o staifo <] add | pel |
Rl |+
add | Del | Save | Mew | Delete | Save | Save As | nda | Close |

Arisk measure can be created that incorporates the perturbation rules.
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=1 Groups

=3 CRD

-+ Credit Spread

-+ Credit Spread 1Y

-+ Credit Summany Wie
-+ Credit Summany viet
-+ ldiosyncratic Risk
-+ Parallel Curve Stres:
-+ Parallel Curve Stres:
-+ Partial Deltas

-+ Recovery Rate Stres
-+ Systematic Risk
-3 ERS

-+ CSDeltal

-+ IRDeltaN

-+ IRGammal

-3 IRD

Zﬁcenariu Editor (User: calypso_user)

Market Data Setsl Rules Risk Measures I

Nasdaq Calypso
Scenario Analysis / Version 18

Parameter set name: IFth_deIta_seq

ta Selection
- Risk Measures
----- < Pricer Measures
----- < PreProcess
----- & PreShift
----- « Pricing Parameters
----- o As-Of Forward Date
- Configure columns
=3 Columns
i Trade Id

B ey

[~ Convert to base currency

[T Generate rolled curves

S [=]

— Risk Measure

Marme: Irate_delta_ul_seq_lI:up_up

Mkt Daka Set: IaII_ir

Product type: I.ﬁ.N‘r'

j rate_ul_seq_1bp_upl"?)-rate_ul_sim_0Obp_upf"sUM™

3.5 Date Rules

Date perturbation rules allow the simulation of a change in the valuation date.

Generation |

&dd [ Remove kenorisi: ... |
Absolute date:l

[T Business Days

Halidays: | i

[ Set tire of the day

Tirme: | ar

[T Roll quates

Set number; II:I - I

Add | Remove |

» CIickﬁnext to the Add /Remove tenor(s) field to add tenors.

» You can also specify multiple sets of tenors. To do this, click Add below the Set number field. Then for each set,
you can modify the tenors as applicable. You can select the set number from the Set number field.

» You can enter specific dates. Enter a date in the "Absolute date" field, and click Add.
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» You can check "Business Days" to only generate business dates. In that case, you can select a holiday calendar.

» You can also set the time of the day.

» Select "Roll quotes" to roll the quotes forward for all tenors specified in the date rule.

3.6 Matrix Rules

Matrix perturbation rules, similar to Composite, allow the specification of up to three basic rules, each along an axis. A
"matrix" of perturbations in three dimensional space is produced.

Mamme: | FX_Matrix_Shocks

Tipe: | Mstrix Comtnerts:

g% Selection Scenatios i

= @ Vertical Axis
% fx_usd_jpy_dn_5 Wertical Axis:
i BASE
# fx_usd_jpv_up_5 ’ AddRemove... ]

= & Horizontal Axis : :
# Vol_dn_20 Hotizortal Axis:
% Yol_dn_10 ’ AddRemove... ]
i BASE
# Yol_up_10 Depth Axis:
i Vol_up_20

« Depth Axis

’ AddRemove. .. ]

» Click Add/Remove under the Vertical Axis label to select rules for the vertical axis. The Select Rules screen will
appear as below.

x

Bear_Flattensr

Bear_Stespener .
Bull_Flattener
Bull_Steepener _

Bull_steepener_ul hd
4 I I [

(o] 4 Zancel

» Click Add/Remove/under the Horizontal Axis label to select rules for the horizontal axis.
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» Click Add/Remove|under the Depth Axis label to select rules for the depth axis.

3.7 Quotes Rules

Quotes perturbation rules allow the perturbation of individual quote values, quotes per product type, and Beta values.
Name: RPMG925_New

Type: Quotes Comments:
& Selection Generation
-+ Separately shifted: Yes
=9 Quotes

Lo FX 20 %(rel)

Quote selector...
Shifts quotes separately
Display Currency Pricing A

[] B¢ 1gnore Rounding

Quote Starts With
» Click Quote selectojto select the quotes that you wish to shift
A ScenarioQuoteSelector X
Name like: | Add
Name contains: Add... Quote Typ...
Quote Name Amount Type Beta Matrix
FX. | 10.00 4|~ %(rel) |
Clear All Clear Selection Ok Cancel
Under Type, you can choose bps, pips, %, or %(rel).

Click Add|to add individual quotes and/or product types (product types are at the end of the list).
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z Select Quote Mames

MPMIMFL, LIS, CPTL 20

FPIMFL. USE, CPIL3M
ProduckType: ADR.

You can also create rules to perturb the quotes based on product type and quote type. For example, you can
perturb CDS indices quoted in spread and CDS indices quoted in price using different perturbation rules. Click

Quote Type|to select a product type and a quote type.

To shift Beta values for a given quote, right-click the Beta field and choose "Add Beta" from the popup menu. It
allows selecting the corresponding asset for which you have defined Beta values.

» Check "Shifts quotes separately” to calculate a price for each quote being individually shifted (the other quotes
remaining static), otherwise all quotes will be shifted simultaneously and a single price will be calculated.

You can select the FX conversion target: The shifted and base pricer measure will be converted to the selected
currency (CC1, CC2, PL Display ccy etc) of the shifted ccy pair.

» Check "FXIgnore Rounding" to not round the quote obtained after shifting FX quotes. The shifted quote might not
be consistent with the market standard as defined in the currency pair definitions, and this is accepted as this
shifted quote is a theoretical value.

» Check "Quote Starts With" to remove the wildcard character at the start of the SQL search statement, thereby
improving performance. This is for all quotes, and not controllable at the individual quote level.

Example

Below is a collection of quotes perturbation rules.
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55cenariu Editor {User: calypso_user) - | I:Ilil

Market Data Sets Rules | Risk. Measuresl

Type here to filker Folders
Fx_01pc_rel_da ﬂ
Fx_O1pc_rel_up Type: IQuu:utes Zomments:
Fx_02pc_rel_da
Fx_0Zpc_rel_up L. Selection Generation
Fx_03pc_rel_do -+ Separately shifted: Yes
Fx_03pc_rel_up =@ Quotes

Fx_D4pc_rel_da b FXUSD.EUR 8 %irel) P — |
Fx_D4pc_rel_up

Fx_05pc_rel_da
Fx_05pc_rel_up
Fxx_06pc_rel_do Display CurrencyIF‘ricing j
Fx_06pc_rel_up

Fx_07pc_rel_dao [] Fx Ignore Rounding
Fx_08pc_rel_da
Fx_08pc_rel_up
Fx_09pc_rel_da

Fx_09pc_rel_up
Fx_10pc_rel_da
Fx_10pc_rel_up

]

- 4 Fx_11pc_rel_do =
IBEISTEE

add | mel, | Save

Marme; IFx_EIBp::_rEI_up

[ Shifts quotes separately

Y I I I I TN Y

Mew Delete | Save | Save A5 | IInda |

The quotes perturbation rules can be used to create sets of risk measures.
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ZScenariu Editor {User: calypso_user) - | I:Ilﬂ

Market Daka Setsl Rules Risk Measures |

L Groups
=-_1 CRD Parameter set name: IFth_u:IeII:a_Fx [~ Werbose mode
-+ Credit Spread
-+ Credit Spread 1Y 1 Selection A Risk Measure
e Cred!t Summany Wig EIJ Risk Measures Name: IF.‘-(_dE|ta_?_I:|D
-+ Credit Sumnmany Yie AR _delta_7 _do [all_fx]
-+ Idiosyncratic Risk - fx_delta_5_do [all_fx] Mkt Daka Set: IaII_Fx
-+ Parallel Curve Stres: S 3 fu_deta_3 do [all_fx] P
-+ Parallel Curve Stres: | | .. @ Pricer Measures Product type: I""JW
-+ Partial Deltas - Display curren
-+ Recovery Rate Stres _’lpBa:SE i (Fx_06pc_rel_do-Fx_D8pc_rel_do)f2
-+ Systematic Risk | | i « PreProcess
g-aERS ] | e & PreShift |
-+ CSDetaN | | i « Pricing Parameters
-+ fth_detta_seq | | i~ @ As-Of Forward Date
-+ |RDeltaM [=l... 4 Canfimra cnliumsase ;I
-+ |[RiGammal [v Converk to base currency
Elj IRD [T Generate rolled curves
=+ |R_Range »
=0 User [T Include probabilits
S gth delta fx [T Explode Trades [T Optirize R

3.8 Reset Risk Rules

Reset risk perturbation rules allow the perturbation of values related to trades involving resets.

[NOTE: This perturbation type is limited to the following products: EquityLinkedSwap, SimpleMM, and
Swap (vanilla only, no optionality)]
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ame: I
Tvpe: IResetRisk Carmments:
[Blceiection Generation |
- Rule:
¢ e 0D S0Y 100.00 bps _
ElJ Indesx: Period: II]D jlﬁﬂ‘f j
=k EUR LIBOR. 6M LIBORDA AR IIEIEI.EII:I IhllS j
currency: IEUR vl
Index: |LIBOR ~|
Tenor: Iﬁl‘u‘l v|
Source: |LIBORD1 ~|
Add | Replace | Cel. |
[~ shift separately

Nasdaq Calypso
Scenario Analysis / Version 18

» Select the starting and ending periods. The second period must be greater than or equal to the first period.

» Enter the shift amount in basis points, percentages, or relative percentages.

» Select the currency.

» Depending on the selected currency, you may have the option to select areference index.

» Depending on the selected currency and index, you may have the option to select a tenor.

» Depending on the selected currency, index, and tenor, you may have the option to select a source.

» If you check "Shift separately”, multiple scenarios will be generated.

3.9 Seasonality Adjustment Rules

Seasonality Adjustment perturbation rules allow the perturbation of seasonality curves.

Mame: ISeasnn.ﬁ.dj

Type: ]Seasnnality.ﬁ.djustment Comments:

& Selection Rule |

P A :
i* Amount: 0.0 bps Amourt: [0.0 |bps ~|

» Enter the shift amount in basis points or relative percentages.
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3.10 Volatility Rules

Volatility perturbation rules allow the perturbation of volatility surfaces along any of their axes.

= Selection Rule
—|-« Rule

& Amount: 10.0 %(add) Amount: 10.00 %(add) -

- 4% Separately shifted: Yes

-4 Include Upper Bound From: To:

-4 Exclude Lower Bound —

o ' irations| 1D ~ | 3D e

- 4% Independently shifted: Yes Exp

- 4* Expiration from 1D to 3D [ ] Strikes

-4 Tenor from 3D to 50 Tenors D ~|IBD T~

Include upper bounds
Exclude lower bounds
Market data items:
Shift separately
Shift points independently
[ ]and cumulati... step back
Ower:
Directi...
Custom Shift Amounts
Strikes:
Amount:

» Enter the shift amount in %(add), %(mult), or %(rel).

» Select From (included) and To (excluded) expiration tenors, if applicable.
» Enter From (included) and To (excluded) strike prices in %, if applicable.
» Select From (included) and To (excluded) tenors, if applicable.

» Check the boxes corresponding to the type of shift you wish to perform.

Checkbox Description

Options
Exclude lower [If checked, the lower bounds for expiration, tenor and strike are included.
bounds

Shifts To shift each market data separately.
separately

Shifts points | To shift each point independently.
independently

Cumulative Shifts

You can also check "and cumulatively" to perform cumulative shifts.
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Checkbox Description
Options
The perturbation order used in the cumulative volatility rule is Strikes, Expiries, and Tenors. It means
that the system starts by shifting cumulatively all Strikes of the same Expiry and Tenor. Then the
Strikes of the second Expiry are shifted cumulatively. When all Strikes of all Expiries of the first Tenor
are shifted, the system does the same on the second Tenor. The shifts continue in a similar fashion
until all of the necessary cumulative shifts have been performed.
Strikes, Expiries, and Tenors are shifted from lowest to highest.
For Expiries, you can choose a Forward or Backward direction for the shift.
Step Back
You can also check "step back" to calculate the shifted NPV for the "previous point" of the Volatility
Surface. This scenario rule is then used in a risk measure formula to calculate a "step back"
cumulative sensitivity as shifted NPV - previous shifted NPV. To do this, two cumulative Volatility
rules must be created:
¢ One with "and cumulatively" checked and "and step back" unchecked.
Twpe: wolatility Comments:
= Selection Rule
—-@ Rule
-2 Armount: 1.0 Y%(add) Amount: | 1,00 %fadd) W
- 4F Separately shifted: Yes
42 Include Upper Bound From: To:
-4 Independenthy shifted: Yes V| Expirstions 0D - 50V -
- 4% Cumulativehr Yes [over Points] )
-4 Adjustment name: ASK_BPvol | V] Strikes -100.00 /100,00
- 4% Expiration from 0D to 50Y 7| Tenors oD - | 507 =
-4 Tenor from 0D to S0Y /| Include upper bounds
-4 Strike from -100.0 to 100.0 ]
Market data items:
/| Shift separately
/| Shift points independently
7] and ely[i []step back ]
Cver: Painks -
Mirarkimme
¢ One with both "and cumulatively” and "step back" checked.
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Checkbox Description
Options
Type: Wolatility Comments:
= Selection Rule
-4 Amount: 1.0 Y{add) Amount: [1,00 %ol add) -
- 42 Separately shifted: Yes
4% Include Upper Bound From: To:
& Independently shifted: Yes 7| Expirations  |0D ~50v
-4 Cumulativehs Yes [over Points] [St .
42 Adjustment name: ASK_BPVol ] Strikes -100.00  /100.00
-4 Expiration from 0D to 50Y 7| Tenaors oo ~ | 50Y =
- 42 Temnor from 0D to 50Y
| Include upper bounds

- 42 Strike from -100.0 to 100.0 i
Market data items:

| Shift separately
| Shift points independently

| and cumulatively [ [] Ete

over: Points -

The risk measure will be defined as:

- Risk Measure

Mame: Icum_vega

Mkt Daka et !all_w:ul

Produck bype: I.ﬁ.N"r'

‘ J curnul_val("?"-cumul_stepback_eal ("7

Custom Shift | If not shifting points independently, you can designate custom shift amounts. You can specify three
Amounts strikes and their corresponding amounts.

Shift To shift associated adjustments. When you check "Shift adjustments”, you will be prompted to select
adjustments |the type of adjustment to be shifted.

v Shift adjustments
|aD2_ask |

Convert to Check box to convert to risk currency.
Risk Ccy

3.11 ModelCalibration Rules

ModelCalibration perturbation rules alow the perturbation of ModelCalibration parameter values, such as the
correlations used to calibrate the Libor Market Model (menu action marketdata.ModelCalibrationWindow).
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The prerequisite to use a ModelCalibration Scenario Rule is the configuration of a calibrated LMM used in pricing

relevant trades.

P For details, please refer to LMM Model Calibration in the XVA and Monte Carlo PEE documentation.

A Model Calibration

New Save Calibrate

—‘ Definition

g 8 X

E Definition

Name

Currency

Datetime

Calibrator

Pricing Env

= calibrator Parameters
Currencies

“ﬂ Browser

XccyLMM_EURUSD.3M
uso

21/02/2012 09:00:00
LMMMultiCurrency
default_fromcurve

EUR

 Categories

ﬂﬂx

EUR

4 b B

El calibrator Parameters
[EUR]Base_IR/FX Rho(%)
EUR_IR/Base_IR Rho(%)
EUR_IR/FX Rho(%)

-70.0000
65.0000
60.0000

Figure 1: The Model Calibration Window. (The Model Parameter values in the lower view correspond to the Category and Name
dropdown menus in figure 2.)

Name:

Type: ModelCalibration Comments:
L. Selection
[=1-@ Rules 4 = x
-~ EUR EUR_IR/Base_IR Rho{%) 0.0 (set)
Category Name Amount Amount Type
EUR IR/Base IR Rhol%) ~ e

IR/Base_II b
[EUR]Base_IR/FX Rho(%)
EUR_IR/FX Rho(%)

[ shift ModelCalibration items saparately

Shift ModelCalibration parameters separately
Convert to ModelCalibration item currency

Figure 2: The ModelCalibration Rule shown in Scenario Editor.

Category: options driven by Model Calibration configuration.

e "Default" - This corresponds to Parameters that are currently agnostic and apply to the overall calibration of the
model. Such examples include "Beta", "Initial A", and "Initial B".

« "ANY" - This will drive a selectable list of all available Parameter selections which will apply to all currencies.

e [Currency Code] - This swill drive a selectable list of all available Parameter selections that will apply to the

selected currency.

Name: Available list of parameters used in Model Calibration. This is driven by the selection in the “Category” field.
The list under “Name” corresponds with Calibrator Parameters defined in the ModelCalibration window.

Amount: Shift amount entered by the user, up to 2 decimals.
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Amount Type: (abs), (%rel), (set)

e "abs"isthe sum of Start Parameter Value and Shift Amount

o "%rel"is arelative increase of the Start Parameter Value by the defined Shift Amount.

e "set" Amount Type overrides the specified Calibrator Parameter with the defined Shift Amount.

Where P is the Final Parameter Value, p is Start Parameter Value, S is Shift Amount, and T is Amount Type:

— IfT="abs"thenP=p+ S.
— If T="%rel" then P = p * (1+S/100).
— IfT="set"thenP=S.

Shift Settings

[ ] shift MadelCalibration items separately

Shift ModelCalibration parameters separately
Convert to ModelCalibration item currency

Shift Settings Description

Shift ModelCal- | When the market data set contains more than one ModelCalibration item, this will control whether
ibration items sep-| they should be shifted separately or not. Default value is unchecked.

arately

Shift ModelCal- Only available when shifting ModelCalibration items separately. When more than one parameter
ibration para- to be shifted is defined, this will control whether all parameters will be shifted at simultaneously,

meters separately | or one by one. Default value is unchecked.

Convert to Unchecked and locked if “shift ModelCalibration items separately” is unchecked. Available for
ModelCalibration |checking if “shift ModelCalibration items separately” is checked. Default value is unchecked.

item currency If “Convert to ModelCalibration item currency” is checked, the Pricer Measure produced will be

the same as the currency of the ModelCalibration item that is shifted.
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4. Scenario - Risk Measures

A set of risk measures (parameter set) is a collection of risk measures, associated with perturbation rules and a market
data set.

The Risk Measures panel will appear as shown below.

[ Market Data Sets | Rules | Risk Measures |

Cl- Type here to filter folde
Parameter set name: | 1DRateSlide

. Groups -
----- # 1D Equity b - -
Risk Measure
----- # 1DCorrelationEquity L = Selephon |£|
----- # 1DCorrelationEquityP| 19 sk Measines . Name: rateM10_NPYV
_____ @ 1DCredit NPV aE RrateM10_NPV [all_ir]
----- & 1DCreditSide T . -2 rateZero_NPV [all_ir] - Mkt Data Set: |all_ir [j
..... # ldcurrecyappzar [7] Canvert to base currency Product type: | ANY E
""" # 1DCurrency NPV [/] Generate rolled curves [ Use alternate interpolator
""" # 1DDividend_MPY o RateSlideM10{"5UM")
_____ # 1DFXSpot NPV [ Include probability
----- # 1DInflationSlide [] Explode Trades [ Optimize Risk
""" L g DR ateSlide ["] Look Through Fund || Skip marketdata dependencies -
..... i [ Editor. .. ” Test l Apply H Remove l
& ek e [ Rollup Allocations [] Approx. daily avg. instruments
----- # 1DRecovery NPV : 3
----- & 1DVolCredit_NPY Strategy: [¥] simple Viewsr: [Nafaylt E]
""" # 1DVolRatz NPV Mb trades perjob: |5
----- # 2DCreditRecovery_MNF -
1| 1 | 3

Py [ New H Delets H Save H Save As ” Check Al H Close ]

4.1 Selection > Risk Measures

Displays custom risk measures defined in the Risk Measure panel.

s Selection - Risk Measure
EIJ Rl Easures - Mame: simul_10_bp_dn
l_‘l simul_10_bp_dn [all_ir] =
-3 simul_10_bp_up [all_ir] Mkt Data Sek:  all_ir
=3 simul_1_bp_up [all_ir] .
=1 simul_1_bp_dn [all_ir] Product bype:  ANY
----- < Pricer Measures : — p———
@ Display currency 1 simull Obpdng"SUM"i-zeroshif b SR

Carvert ko base currency

zenerate rolled curves [] Use altermate interpolator
[] Include probability

[] Explade Trades [] ©ptirize Risk.

[ Look Through Fund [ Skip market data dependencies ’ B ] ’ T ” Apply
[] Rallup Allocations

» Enter arisk measure name in the Name field.

» Select a market data set from the Mkt Data Set field.
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>

» Select alist of product types from the Product type field, or ANY for all product types.

» Click Editor|to display the Scenario Calculator dialog that allows you to specify the calculation formula. See below
for detalils.

» Click Testto parse the calculation formulato check if it is valid.

» Click Apply|to add the risk measure to the risk measure set. The risk measure will appear under Selection > Risk
Measures.

Scenario Calculator

The calculation formula of a risk measure is a simple linear combination of perturbation rules.

A ScenarioCalculatorDialog T e &

£ Scenario Groups - 4
-+ CAD1_Spotvol | ¥ | simul10bpup{"SUM™)-zeroshilft{" SUM™)
-+ CorrelationMapl
-3 CRD
4 CRAn10 RECdn - Insert Scenario ] ’ Unda ] ’ Clear
L = Scenario:
-+ CreditProbM10 ] .
-+ CurrAppri10P _simullnbpdn v | 7 g g | Yy
-+ CurrApprsoP
-+ Dvd_Seq_2pct — Measure:
-+ EquityiM10rel
-1 ERS
-+ FX10negative Parameter: ! ¢ 3 i .
-+ F¥_Spot_Sep i .
-+ feneghrateneg1 SUM ~ | a = ; + =
-+ InflationBucketF r 1
e Inﬂatiunl'u'lﬂ] - Parameter set: | | ( ) - = E
-+ InflationUnderhy

MPY -

» Select a perturbation rule from the Scenario field. Then click Insert Scenario,

» You canthen add operators and constant values to the calculation formula using the keypad, and more
perturbation rules as applicable. See below for details.

» Click OKlwhen you are done.

[NOTE: Although the BASE measure is an option, it is highly recommended to manually create and use a
“zero shift” rule instead. This is to get rid of any market data inconsistencies that could pollute the results]

Sample Zero Shift
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Mame: |Curvell_Simul_Zeroshift

Type: ParametricCurve Comments:
E Sl Type: .Underlyings - Recovery: [ |
=& Rule : l
¢ =3 Underlyings Perturb: | SIMULTANECUSLY —
----- + Perturbation: SIMULTANEOUSLY @ Al Underlyings
----- + Separately shifted: Yes
: “p Convert to market data currency Amount Type Mir Max
=i~ Buckets 0.00 4|~ bps 3 3
= Set:0
ok ANY 0 bps
(71 Select Underlyings
[ Add Recommendations
shifts market data separately
[ ] Generates dependents
Convert to market data currency

By default, the perturbation rule is applied to the NPV pricer measure, but you can select another pricer measure from
the Measure field as applicable.

For example, if you want to apply a perturbation rule to the ACCRUAL measure, it will appear as shown below.

‘ZerolbpDn__ACCRUAL

Scenario:
Leral bpbn | w
Measure:
ACCRUAL |

Whether a perturbation rule uses Sequential or Simultaneous, generation has implications on the risk measure
definition. An operation like PRL NPV - PRL NPV returns a scalar for the simultaneous case. For the sequential case,
the operation is in vector rather than in scalar space. In other words, the risk measure (Vector [PRL NPV] - Vector
[PR2_NPV]) will calculate the difference in NPVs element-wise between PR1and PR2. Any operation would be applied
on an element-by-element basis (*,/, log, etc.). The output would be a risk measure with the same dimensionality as
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the perturbation scenario NPV vectors. If the scenario NPV vectors don't have the same dimensionality, it is
considered an error condition.

Whether a perturbation rule uses Sequential or Simultaneous generation also has implications for the risk analysis
output. For the sequential case, there will be n columns per risk measure, instead of one, or n columns per
perturbation scenario (per pricer measure).

The following fields only apply to curve perturbation rules and date perturbation rules, and depend on how the
perturbation rule is defined.

e “Parameter” specifies how the rule should be applied:
— “?":Sequentially - You will get 1risk value for each shifted point.
— “SUM": Simultaneously - All points will be shifted simultaneously to produce 1risk value.

e “Parameter Set” specifies which set of perturbations you want to use in case you have defined multiple sets in the
perturbation rule.

Sample sequential rule with multiple sets:

- Selection

El-< Rule

B Zero(2Y)
- Perturbation: SEQUENTIALLY
-+ Separately shifted: Yes

EIJ Buckets
£ Set: 0

: b 1x2Y 1 bps
£ Set:1
“eb 1%2Y 2 bps

"Set: 0" will shift the market data by 1bps, and "Set: 1" will shift the market data by 2bps.

[NOTE: To define a Delta risk measure for a Cumulative curve perturbation, you must utilize both the
aforementioned “Parameter” and “Parameter Set” fields. In this case, you must specify the current shift (“?”,0)
minus the previous shift (“?”,1). Example: CurveUL 1bp(“?”,0)-CurveUL_1bp(“?",1)]

4.2 Selection > Pricer Measures

Allows you to add standard pricer measures to the output. For example, pricer measures that are used in the
computation of the risk measures to view the intermediary results.
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o Selection =
@ Risk Measures

SR*RPricer Measures

. -3 ACCRUAL

. [ BIE_Rate

@ PreProcess

@ PreShift

@ Pricing Parameters |

» Right-click the "Pricer Measures" label, and choose "Pricer Measures" from the popup menu to add out-of-the-
box pricer measures to the scenario output. You will be prompted to select pricer measures.

Custom Pricer Measures

NOTE: Custom Pricer Measures which require market data in addition to what is already managed by the Pricer are
not supported (e.g. ACCURAL_BO BASE, VEGA BASE). Any “Base” conversions can be configured to occur at report
level.

4.3 Selection > PreProcess

Listed products (example Future Money Market — Calypso product FutureMM) are priced typically from market
guotes. However, there is aneed to compute risk on these products versus the same market data as OTC trades, in
order to aggregate the risk, verify the hedge, or explain the P&L. For example, with a book of IR Swaps hedged with
Futures, it is important that the risk of the Futures is computed on the same curve as the Swaps so that the hedge can
be verified.

The listed products can be priced either from the direct quotes or theoretically (i.e. price FutureMM from swap curve).
In the context of risk, one could price them theoretically and therefore produce the needed risk. However, that
approach leads to prices that are inconsistent with the market (direct quotes).

The preferred approach in Calypso is to compute a Pricer Measure that captures the gap between the market price
and the theoretical price. This measure is stored and then used as an additional input when pricing theoretically
during the risk process. In case of no shift (i.e. Obp on rates), one can find the market price again.

This approach is called Pre Processing. It must be defined manually in Scenario Editor.
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Parameter set name: | delta_equity

. Selection

=~ Risk Measures
----- & Pricer Measures
=@ PreProcess

----- & PreShift
----- < Pricing Parameters
----- & As-Of Forward Date
= Configure columns
=3 Columns

-4 Trade Id

3 INSTRUMENT _SPREAD for FutureEquity
“ 1 INSTRUMENT_SPREAD for FutureEquitylndex

Nasdaq Calypso
Scenario Analysis / Version 18

To define a PreProcessing for Product and Pricer combinations in Scenario Editor:

» Right-click the "PreProcess" label and choose "PreProcess" from the popup menu. You can define the Pricer
Measure by Product Type or by product SubType.

o

-

A Scenario - PreProcess Selector @
Product Type Pricer Measure

FutureEquity IMSTRUMENMT _SPREAD

FutureEquityIndex INSTRLUMEMT _SPREAD

| Add Type... | [ Add SubType... ] [ Clear Selection [ ] [ Cancel

Click Add Type|to define the Pricer Measure by Product Type. You will be prompted to select a Product Type and a

Pricer Measure.

Click Add SubType|to define the Pricer Measure by product SubType. You will be prompted to select a product

SubType and a Pricer Measure.

The Pricer Measures will be calculated and used as additional inputs to price the products, therefore allowing the
computation of various sensitivities for products priced from quotes.

Then click OKl

Recommended Settings

The pricing parameters listed below must be set to true in order for the pre-processing to take effect.
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PRODUCT_NAME
Bond
BondAssetBacked
BondBrady

BondFRN
BondMMDiscount
BondMMDiscountAUD
BondMMinterest
BondOption
ETOEquity
ETOEquitylndex
FutureBond
FutureCommodity
FutureDividend
FutureEquity
FutureEquitylndex
FutureMM
FutureOptionBond
FutureOptionDividend
FutureOptionEquity
FutureOptionEquitylndex
FutureOptionMM
PerformanceSwap

Warrant

| PRICER PARAMS
BOND_FROM_QUOTE
BOND_FROM_QUOTE
BOND_FROM_QUOTE
BOND_FROM_QUOTE
MMKT_FROM_QUOTE
MMKT_FROM_QUOTE
MMKT_FROM_QUOTE
BOND_FROM_QUOTE
NPV_FROM_QUOTE
NPV_FROM_QUOTE
FUTURE_FROM_QUOTE
FUTURE_FROM_QUOTE
FUTURE_FROM_QUOTE
FUTURE_ FROM_QUOTE
FUTURE_FROM_QUOTE
FUTURE_FROM_QUOTE
NPV_FROM_QUOTE
NPV_FROM_QUOTE
NPV_FROM_QUOTE
NPV_FROM_QUOTE
NPV_FROM_QUOTE
BOND_FROM_QUOTE

NPV_FROM_QUOTE

Nasdaq Calypso
Scenario Analysis / Version 18

| PRICER_MEASURE
INSTRUMENT_SPREAD
INSTRUMENT_SPREAD
INSTRUMENT_SPREAD
INSTRUMENT_SPREAD
INSTRUMENT_SPREAD
INSTRUMENT_SPREAD
INSTRUMENT_SPREAD
PLXG
VOLATILITY_SPREAD
VOLATILITY_SPREAD
INSTRUMENT_SPREAD
INSTRUMENT_SPREAD
INSTRUMENT_SPREAD
INSTRUMENT_SPREAD
INSTRUMENT_SPREAD
INSTRUMENT_SPREAD
VOLATILITY_SPREAD
IMPLIEDVOLATILITY
VOLATILITY_SPREAD
VOLATILITY_SPREAD
VOLATILITY_SPREAD
INSTRUMENT_SPREAD

VOLATILITY_SPREAD

4.4 Selection > PreShift

You can specify pre-shift rules in the case you have to apply multiple shifts to the market data (Vanna calculation for

example). A pre-shift can be applied prior to the execution of another rule.
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. Selection

------ « Risk Measures

------ « Pricer Measures

------ « PreProcess

=< PreShirt

=3 underlyings_additive_shift

Y ul_1bp_ 1y

------ «# Pricing Parameters

------ « A5-0f Forward Date

------ « Configure columns

» Right-click the "PreShift" label and choose "PreShift". The PreShift Selector will appear as shown below.

I Scenario - PreShifting Selector E I

Preshift rule by rule Mkt Data Set
underlvings_additive_shift ul_1bp_1v __DEFAULT __

Add. .. ] Clear Selection I

Cancel |

Click Add. You will be prompted to select a rule and its preshift rule. You can also select a different market data
set for the preshift rule, or _ DEFAULT __ to use the same market data set as the rule.

Then click OK|

Example

Pre- shift is especially useful for computations involving second order cross sensitivity. In the example below, Vanna
will be derived by calculating the change of Vega after a shift of curves.

Start with the risk measure Vega.
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Parameter set name: |fth_vega_seq

. Selection
=@ Risk Measures
~ 1 Vega [all_vol]
“- |3 vanna [all_vol]
----- < Pricer Measures
----- « PreProcess
= PreShift
=LA rate_vol_seq_1pc_up_1
: -+ All_Curves_UL_Sim_10bp [all_ir]
=L rate_vol_sim_Opc_up_1
L All_Curves_UL_Sim_10bp [all_ir]
----- < Pricing Parameters
----- o As-Of Forward Date
=« Configure columns
=3 Columns
‘et Trade Id

Nasdaq Calypso
Scenario Analysis / Version 18

Risk Measure

Marme: Vega

Mkt Data Set: |al_vaol

Product type: |ANY

\_] {rate_vol_seq_1pc_up("?")-rate_vol_sim_0pc_up)

Then compute Vanna by calculating the difference between one Vega with preshift and one Vega without preshift.

Parameter set name: |fth_vega_seq

L+ Selection
=& Risk Measures
-1 Vega [all_vol]

----- « Pricer Measures
----- < PreProcess
=« PreShift

=3 rate_vol_seq_1pc_up_1

‘e All_Curves_UL_Sim_10bp [all_ir]

=3 rate_vol_sim_Opc_up_1

Led All_Curves UL_Sim_10bp [all_ir]
----- « Pricing Parameters
----- o As-Of Forward Date
= Configure columns
=3 Columns
4 Trade Id

Rigk Measure

Marne: Vanna

Mkt Data Set:  all_vol E

Product type: | AMNY

,

rate_vol_seq_1pc_up_1("7")-rate_vol_sim_0pc_up_1)-(rate_vol_s
eq_1pc_up("?")-rate_vol_sim_0pc_up)

4.5 Selection > Pricing Parameters

You can add a set of pricing parameters for a given rule. Before pricing the rule, the attached parameter set will be
merged with the current parameter set of the pricing environment used for pricing.
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If there is any conflict, the pricing parameters of the attached parameter set override the pricing parameters of the
pricing environment.

& Selection

----- « Risk Measures

----- « Pricer Measures
i+ PreProcess

i+ PreShift

=~ Pricing Parameters
~ % ul_1bp_1y,default
#-@ As-Of Forward Date
---d Configure columns

» Right-click the "Pricing Parameters" label and choose "Add Pricing Parameters". The Pricing Parameter Set
Selector will appear as shown below.

za:enariu - PricingParametersing Selector 5[

Ruleis) Pricing Params Mame
ul_lbp 1y default

Clear Selection ik, Cancel

Click Add. You will be prompted to select arule and a pricing parameter set.
Then click OK|

4.6 Selection > As-0Of Forward Date

This can be used in conjunction with pre-shift rules only. The As-Of Forward component of Scenario will shift the val
date for evaluating the pre-shift rule by the tenor specified. Therefore, the new val date for the analysis will be Val
Date + Tenor in As-of Forward.

q% Selection

------ « Risk Measures

------ « Pricer Measures

#-a PreProcess

------ o Preshift

------ « Pricing Parameters

= As-Of Forward Date
B, # D

------ « Configure columns

» Right-click the "As-Of Forward Date" label and choose "Set Tenor". You will be prompted to select a tenor.
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Rselect

Search text: I

Tenar

1h0 ;I

(04 | Cancel |

4.7 Selection > Configure Columns > Set Columns

You can predefine which columns and aggregation levels you want to display.

-4 Configure columns
E||..j Columns

..... + Hominal
..... + Oyote Hame
-+ Product Type

» Right-click the "Configure Columns" label and choose "Set Columns". The Configure Columns dialog will appear
as shown below.

Eﬁcenarin Configure Columns T x|

Columns:

MNames

Edit {Book
IHominal
Quote Hame
|Product Type

Clear | : Cancel |

Click Editunder Columns to add columns. You will be prompted to select columns. Note that the columns here
only correspond to trade-related columns. When the environment property SCENARIO ALL COLUMN_NAMES is
False, no column will be available for selection here. You will only be able to see SCENARIO_MEASURES and RISK _
MEASURES in the report.

Click Edit under Aggregation to add aggregation levels. You will be prompted to select aggregation levels.
Then click OK|.
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4.8 Additional Settings

You can specify the following settings on the risk measure set.

Convert to base
currency

Generate rolled curves

Use alternate inter-
polator

Discrete Measures

Explode Trades

Optimize Risk

Look Through Fund

Skip market data
dependencies

July 2024

Check this box to convert all the measures to the base currency.

Check this box to generate rolled curves. When generating rolled curves, you have the
option to include probability curves by checking the "Include probability” box.
[V Generate rolled curves

v Include probability

If you are using spline interpolators for pricing (MonotoneConvex, Spline, LogSpline) that use
the whole curve for interpolation, you can select linear interpolators for the risk computations
to use only two consecutive points for interpolation.

Check “Use alternate interpolator” to use the interpolator defined in domain
“riskAlternateCurvelnterpolator” for interpolation, typically InterpolatorLinear or
InterpolatorLogLinear (default value).

Check this box to designate a Scenario Parameter as containing Discrete Measures to be
used in Pricing Analysis.

Please note, Discrete Measures can only be checked if:

e "Shifts market data separately" is unchecked in Scenario Rules where applicable.

e Each Risk Measure defined only produces a single output per trade or position.
[NOTE: It is recommended that no more than 10 Risk Measures be used in a

Scenario Parameter Set. Performance should be assessed on a case-by-case basis as
every Risk Measure has unigue processing requirements.]

Check this box to break down structured trades into their individual components. This
feature is also customizable at the API level.
P Refer to the Calypso Developer's Guide for details.

Checking this will merge similar trades into one for processing the risk measures, then split
again for display- therefore improving the processing time. This is customizable and
extendable through API. Default core implementation includes CDS, CDSIndex,
CDSIndexTranche.

Not used.
When checked, the scenario rule is only applied to market data that are needed for pricing.

[NOTE: It does not apply if “Generates dependents” is set, and should be
unchecked in that case]
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Fields Description

Approx. daily avg. Check to use an approximation when generating curves with BasisGlobal that use daily
instruments average swap underlyings, in order to improve performance.
Rollup Allocations Select this checkbox so that the results are displayed for block trades with rolled up notional

(i.e. the original block size).
Child trades are filtered out of the analysis.

Viewer The default viewer is Default which corresponds to
"apps.risk.ScenarioRiskAnalysisViewer". Note that thisis the only viewer supported
by the Calypso Workstation.

Comments Free form comment.

[NOTE: In order to avoid conflicts when using a set of trades using different rule types on the dispatcher,
use SCENARIO_SKIP_RISK_ATTRIBUTES set to "true". The Scenario Viewer will not display rule-specific
columns]

4.9 Distributed Processing Mode

The following setting only applies when you are running the scenario analyses in distributed mode.

Fields Description

Strategy | Parameter used for dispatching the analysis in distributed mode.
/ Nb

trades
perjob | Werecommend testing with 300, and tune as applicable.

P Refer to the Calypso System Guide for information on running an analysis in distributed mode.

When Strategy is clear, you can enter the number of rules per job instead of the number of trades per job.
In this case, you must set the environment property SCENARIO_DISPATCH_PER RULE TRADES LIMIT to
limit the number of trades per rule - Default value is 100 (Cannot exceed 1000).

[NOTE: For volatility rules, you cannot use the number of rules per job - You can only use the
number of trades per job. Default number of trades per job is 500.]

4.10 Sample Sets of Risk Measures

Using Scenarios, the following types of scenarios can be quickly set up.

Delta Sensitivity - Simultaneous Shift
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Parameter set name: IDEHB

& Selection

-« Risk Measures

-« Pricer Measures
-3 DELTA

----- < PreProcess

----- @ PreShift

----- < Pricing Parameters

Delta Sensitivity - Sequential Shift

Nasdaq Calypso
Scenario Analysis / Version 18

~ Risk Measure

Mame: IDEHB

Mkt Data Set: IaII_ir

Product type: IANY

| Simul 1bpUp("SUM™-SimulObp ("SUM™)

Parameter set name: IDEHB

ta Selection

=@ Risk Measures

L LD
=@ Pricer Measures

“- 3 DELTA

& PreProcess

& PreShift

& Pricing Parameters

Delta Sensitivity - Cumulative Shift

~ Risk Measure

MName: IDEHE

Mkt Data Set: IaII_ir

Product type: IANY

Curvelll_Seq1bp{™?")-Simuldbp{SUM™)

Parameter set name: IDEHB

ta Selection

El-@ Risk Measures

@ Pricer Measures
-3 DELTA

----- # PreProcess

----- & PreShift

----- « Pricing Parameters

Gamma Sensitivity

~ Risk Measure

Mame: IDEHE

Mkt Data Set: Iall_ir

Product type: IAIW

Parameter set name: IGamma

ta Selection

El-@ Risk Measures

----- < Pricer Measures

----- «# PreProcess

----- «# PreShift

----- « Pricing Parameters
----- o As-Of Forward Date

July 2024

CurvelJL_Cumul_1bp{™?",0)-CurveUL_Cumul_1bp(™?",1)

~ Risk Measure

Mame: IGamma

Mkt Data Set: IaII_ir

Product type: IANY
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.. Selection

El-@ Risk Measures
“[ 3 NPV [all]

----- o Pricer Measures
----- o PreProcess

----- o PreShift

----- « Pricing Parameters
----- o As-Of Forward Date

July 2024

~ ~ Risk Measure

Nasdaq Calypso
Scenario Analysis / Version 18

Simple NPV - For Simple NPV, you can use BASE - This is the only case where we recommend using it.

Marme: INF"L-'

Mkt Data Set: IaII

Product type: IANY

| BASE

L |
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5. Sample Scenario Outputs

Scenario results can be viewed in the Calypso Workstation (CWS).

P Refer to the Calypso Workstation documentation for details.

[NOTE: When sorting reports in CWS, the most important field should be sorted first. In the case of Rates,
it is the tenor or bucket value. In the case of Rate Volatility, is it the Vol Expiry Tenor followed by the Vol Tenor]

5.1 Sample IR_Range Scenario for IRD Trades

5.1.1 IR_Range Risk Measures

Parameter set name: IIR_Range

. Selection ~ ~ Risk Measure

- Risk Measures
-0
1_1 simul_10_bp_up [all_ir] Mkt Data Set: Iall_ir
Lo 3 simul_1_bp_up [all_ir]
-3 simul_1_bp_dn [all_ir] Product type: [ANY

----- < Pricer Measures

@ Display currency

% Base

@ Generate rolled curves
1_1 Yeg

----- « PreProcess

----- < Pre5hift

----- < Pricing Parameters

----- @ As-Of Forward Date |

Mame: Isimul_:ll:l_bp_dn

simul 10bpdn{"SUM ™) simuldbp"SLIM™)

[+ Convert to base currency |

Revision 3.0 / Approved

July 2024 . . .
y Proprietary and Confidential

Page 63 /67



I'"I Nasdaq Nasdaqg Calypso

Scenario Analysis / Version 18

5.1.2 Output in Calypso Workstation

Trade Id j Risk Measure Narne:_l Type _j Underlier Currency j Underlier Market Data MNanme j Walue
12356 mul_1 _bo_cdn Curve usD ZC USD Linor-Depos 306 168222
1236 simul 1 _bp_up Curye usD ZCUSD Libor -Depos® 3MEM -1,682.14
1236 =imul_10_bp_dn Curye usD ZCUSD Livor -Depost SMEM 16,625 85
1236 simul_10_bp_up Curve uso ZC USD Libor-Depos® 3MEM 16517 69
1257 =imul_1 _bp_dn Curve UsD ZC USD Linor-Deposk 3uGEM -2 53554
1237 simul 1 _bp_up Curye LSD ICUSD Libor -Deposi 3MEM 257353
1237 =imul_10_bp_dn Curye UsD ZCUSD Linor -Depost 3MUEM -23914 80
1237 simul 10_bp_up Curve usD ZCUSD Libor-Deposi 3MGM 2728122
1 230:=mul_1 _ksp_dn Curye [Py, LD [ZC LSO Libor-Depost 3058, ZC JPY Libor-Deposit) 675.00
1230 siml 1 _bp_up Curve P, LEsD] [ZC USD Libor-Deposit IMGH, ZC JPY Libor-Deposit]  -B74 67
1 230:=imul_10_bp_dn Curve [JP, =D [ZC S0 Libor-Depost 3MEM, IC JPY Libor-Depost]  6,765.36
1230zl _10_bp_up Curve [P, =D [ZC USD Libor-Depost 3MEM, ZC JPY Libor-Deposit] -6,731 .35
1 240:=imul_1 _bo_cn Curye [JP, =0 [Z€ USD Libor-Depost 3MEM, 7C JPY Libor-Deposi] 4 705
1240 simul 1 _bo _up Curve [Py, LsD] [ZC USD Libor-Depost 3MEM, IC JPY Libor-Deposit] < F2
1240 zimul_10_bp_dn Curye [P, =D [Z€ USD Libor-Depost 3MEM, ZC JPY Libor-Deposi] 47,170
1240 simul _10_bp_up Curye [P, LSD) [ZC USD Libor-Depost IMEM, ZC JPY Libor-Deposit]  -45 896

5.2 Sample FX Delta

5.2.1 Risk Measures

Zﬁcenariu Editor {User: calypso_user) - |EI|5|

Market Diaka Setsl Rules Risk Measures I

& Groups

=-_1 CRD Parameter set name: IFth_u:IeIta_Fx
-+ Credit Spread
-+ Credit Spread 17 . Selection | | RiskMeasure
-+ Credit Summary Viey - Risk Measures Marme: IFx delta_7_do
~+ Credit Summary Vi AR delta_7_do [all_fx] —
-+ ldiosyncratic Risk -1 fx_delta_5_do [all_fx] Mkt Daka Set: IaII_Fx
-+ Parallel Curve Stres: Lo 3 fw_delta_3 do[all_fx]
-+ Parallel Curve Stress | | .- @ Pricer Measures Product type: I":‘W
-+ Partial Deltas =~ Display currency
-+ Recovery Rate Stres ‘.1 Base (Fx_06&pc_rel_do-fx_0Spc_rel_do)f2
-+ Systematic Risk | | - @ PreProcess

E-AerRs ] e o PreShift
-+ CSDeftaN | | i~ o Pricing Parameters -
-+ fth_delta_seq | | i~ & As-Of Forward Date
-+ |RDeltaN =@ Configure columns ;l

H___L_i'"'-:ﬂl?ﬁammaﬂ ¥ Convert ko base currency
L R Range [T Gererate rolled curves

I':'ILJ User [T Include probability
g [T Explode Trades [T Optimize Risk
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5.2.2 Output in Calypso Workstation

Risk Measure Full Mame j Risk Measure Name j Trade Id j Type j Walue

F¥ EUR.USD_fx_deta 7_do
FX EUR.USD_fx_deta 3 _do
F¥ EUR USD_fx_detta_5_do
FX EUR.USD_fx_deta_7_do
F¥ EUR USD_fx_deta_3_do
F¥ EUR USD_fx_deta_5_do
F¥ EUR USD_fx_deta_7_do
F¥ EUR USD_fx_deta_3_do
F¥ EUR.USD_fx_deta 5 _do
FX.USD.CAD fx_delta_5_do
FXUSD.CAD fx_defta_7_do
FX.USD.CAD_fx_delta_3_do

fx_delta_7 _do 2931 Quotes
fx_defta_3 do 2931 Cuotes
fx_defta_5_do 2931 Cuotes
fx_delta_7_do 2930uotes
fx_delta_3_dao 29300u0tes
fx_delta_5_do 29300u0tes
fx_delta_7 _do 2932 0uotes
fx_delta_3_do 28532 Quntes
fx_delta_5_do 2932 0uotes
fx_defta_5 _do 29533 Cuotes
fx_defta_7 _do 2933 Cuotes
fx_delta_3 do 2933 0uotes

5.3 Sample Rate Delta Underlying

5.3.1 Risk Measures

=1 Groups
-3 CRD
-+ Credit Spread

Zﬁcenariu Editor (User: calypso_user)

Market Data Setsl Rules Risk Measures I

17, 746.36
17, 746.36
17, 746.36

-973.33

-9735.353

-973.33
14,777.02
14,777.02
14,777.02
15993.52
18,993.52
18,993.52

Yalue (base)

17, 746.36
17 746 .36
17 746.36

-H73.E3

-H73.33

-873.33
14,777 .02
14,777 .02
14,777.02
24 56570
25 63690
2356589

Nasdaq Calypso
Scenario Analysis / Version 18

Parameter set name: IFth_deIta_seq

-+ Credit Spread 1Y

-+ Credit Summany viet
- Credit Summany Viet
-+ |diosymcratic Risk
-+ Parallel Curve Stres:
-+ Parallel Curve Stres:
-+ Partial Deltas

-+ Recovery Rate Stres
-+ Systematic Risk

s Selection
- Risk Measures
-0
----- « Pricer Measures
----- « PreProcess
----- @ PreSshift
----- «# Pricing Parameters
----- o As-Of Forward Date
=@ Configure columns

Risk Measure

Marme: Irate_delta_ul_seq_lI:up_up
Mkt Daka Set: IaII_ir

Produck tvpe: I.ﬁ.N"r'

=10l x]

J rate_ul_seq_1bp_up{"?"i-rake_ul_sim_0bp_up"3UmM™)

=1 ERS =3 Columns
-+ CSDettaN e Trade Id
jagth_delta_ 4] | i
~* IRDetaN [~ Convert to base currenc -
-+ [RGammaN ¥
=3 IRD [~ Generate rolled curves
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5.3.2 Output in Calypso Workstation

Trade Id j Risk Measure Mame j Type j Undetlier Currency j Undetlier Market Daka Mame = | Walue
1236rate_delta_ul_seq_1p_up Curve = ZiZ USD Libor-Creposit 3h0GM -53.11
1236rate_delta_ul_seq_1p_up Curve (= ZiZ USD Libor-Creposit Sk -30.15
1236rate_delta_ul_seq_1p_up Curve = ZiZ USD Libor-Creposit 3hGM -158 65
1236rate_delta_ul_seq_1p_up Curve (= ZiZ USD Libor-Creposit Sk 923
1236rate_delta_ul_seq_1p_up Curve = ZiZ USD Libor-Creposit 3hGM 1773
1236rate_delta_ul_seq_1p_up Curve (= ZiZ USD Libor-Creposit Sk -1,507 15
1236rate_delta_ul_seq_1p_up Curve = ZiZ USD Libor-Creposit 3hGM 232
1236rate_delta_ul_seq_1p_up Curve (= ZiZ USD Libor-Creposit Sk 0.84
1236rate_delta_ul_seq_1p_up Curve = ZiZ USD Libor-Creposit 3hGM 35.90
1237 rate_delta_ul_seq_1p_up Curve (= ZiZ USD Libor-Creposit Sk -0.00
1237 rate_delta_ul_seq_1p_up Curve = ZiZ USD Libor-Creposit 3hGM -0.20
1237 rate_delta_ul_seq_1p_up Curve (= ZiZ USD Libor-Creposit Sk -3.70
1237 rate_delta_ul_seq_1p_up Curve = ZiZ USD Libor-Creposit 3hGM 2 693 .66
1237 rate_delta_ul_seq_1p_up Curve (= ZiZ USD Libor-Creposit Sk 336.32
1237 rate_delta_ul_seq_1p_up Curve = ZiZ USD Libor-Creposit 3hGM -64.36
1237 rate_delta_ul_seq_1p_up Curve (= ZiZ USD Libor-Creposit Sk -2.88
1237 rate_delta_ul_seq_1p_up Curve = ZiZ USD Libor-Creposit 3hGM -3.55
1237 rate_delta_ul_seq_1p_up Curve (= ZiZ USD Libor-Creposit Sk -3.41
1237 rate_delta_ul_seq_1p_up Curve = ZiZ USD Libor-Creposit ShGM -524 .85

5.4 Sample Rate Vega by Bucket
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5.4.1 Risk Measures
Zﬁcenariu Editor {User: calypso_user) - |EI|5|

Markek Data Sets | Rules Risk Measures I

=3 CRD Parameter set name: IFth_vega_u:um
-+ Credit Spread

-+ Credit Spread 1Y Sl election Risk Measure
-+ Credit Summary Viey - Risk Measures
: Mame: |rak 1

-+ Credit Summary vies “- 3 rate_wvega_cum_1pc_ e Ira e

-+ Idiosyncratic Risk | | | i & Pricer Measures Mkt Daka Set: Iall_w:ul |

-+ Parallel Curve Stres: | | i & PreProcess

-+ Parallel Curve Stres: | | i @ PreShift Product type: I":"N\f AI

-+ Partial Deltas | | - & Pricing Parameters

-+ Recovery Rate Stres | | & As-Of Forward Date

-+ Systematic Risk =@ Configure columns rate_vol_seq_1pc_up("™)-rate_vol_sim_Opc_up
-3 ERS =3 Columns

-+ CSDeltaM ‘et Trade Id

-+ fth_delta_seq

-+ IRDeftaN Kl | H

-+ |RiGammal [~ Convert to base currency
& J IRD [T Generate rolled curves
=+ IR_Range N
=3 User [T Include probabilicy
~ fth_delta_Tx [~ Explode Trades [~ Cptimiz

5.4.2 Output in Calypso Workstation

Trade Id j Risk Measure Name j Type j Undetlier Currency: j Underlier Market Daka Mame j Walue

1237 rate_vega_cum_Tpc_up  Composite  USD WOoL SWAPTION USD LIBOR 12,2211
1237 rate_vega_cum_Tpc_up  Composite  LSD WOoL SWAPTION LSD LIBOR 1,473.70
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