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Document History

Revision Published Summary of Changes
1.0 February 2024 First revision for version 18.
2.0 November 2024 Updates for monthly release. Added info about Priority.

This document describes how to create zero yield curves.
Zero yield curves can be used as discount curves and forecast curves.

Dependencies

A forecast curve and a discount curve can be independent from each other. A forecast curve can be dependent on a
discount curve by attaching a discount curve to the forecast curve.

P See Curve Zero for details on creating such curves.

Multiple curves can be dependent on each other by using a multi-curve package.

P See Multi-curve Package for details on creating such curves.

The curve types, generation algorithms and interpolators are described in the Calypso IRD Analytics guide and
Calypso Yield Curves Generation guide.
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Zero Curve

Zero curves can be created from offset points, derived from underlying instruments, or derived from underlying
instruments with convexity adjustment to futures.

Zero curve from offset points

Zero curve from underlying instruments

Blended zero curve

Zero curve with convexity adjustments

Agency option adjusted spread curve

Pricer configuration

From the Calypso Navigator, navigate to Market Data > Interest Rate Curves > Zero Yield Curve (menu action
marketdata.CurveZeroWindow).

1.1 General Curve Information

Z(User: calypso_user) Curve (2286) 2C USD Libor 3M/6M USD CLOSE LIBOR 3™ Sl.n"ZErII'-iII:E!-Z_ﬂ 9:00 PM User i |EI|5|

Curve  Ukilities  Help

Name [2C USD Libor 3Mem |cLosE x| Date |o1jze/z011 |5:48:32 P [V Elirrant

The name of the curve is set upon saving. It will identify the curve throughout the system.

The instance of the curve dictates the quote side of the underlying instruments to be used for generating the
curve.

— The CLOSE instance uses CLOSE quotes.
— The LAST instance uses BID, MID, and ASK quotes.
— The OPEN instance uses OPEN quotes.

By default, the curve is saved as of the current date and time. You can clear the Current checkbox and change the
curve date and time as needed.

You can change the precision of the discount factors using Utilities > Set Df Precision - Default is 8.

Curve Update
You can use the scheduled task PROP_RATE_1BUSDAY to roll the quotes which are not liquid.

You can use the scheduled task GENERATE_CURVE to regenerate a curve as of the current valuation date.

November 2024
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Setup Information
The environment property INT_CURVE_INTERP_RATE_B impacts the zero curve.

If INT_CURVE_INTERP_RATE_B =Y (Default value), curves are interpolated on the zero rates.

If INT_CURVE_INTERP_RATE_B = N, curves are interpolated on the discount factors.

However, you can override the interpolation space at the curve level using the "Interp As" field in the curve definition

window:
Default - Uses the value of environment property INT_CURVE_INTERP_RATE_B.

Rate - Interpolates the curve on the zero rates, regardless of environment property INT_CURVE_INTERP_RATE_B.

DiscountFactor - Interpolates the curves on the discount factors, regardless of environment property INT_

CURVE_INTERP_RATE_B.

Graph Panel
Once a curve is generated, you can select the Graph panel to view the curve in graphical form.

Rate

2015 2020 2025

Curve Generation Monitoring
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The debug category "CurveGenlnputs" logs the inputs passed to the curve generator from the curve (underlyings,
generator parameters, quotes, points, underlying market data items) and some information from the pricing
environment, such as quotes and pricing parameters.

This debug category is supported for all yield curve generators, and only for a few other generators (FXPoints,
Probability).

1.2 Generating Zero Curves From Offsets

Zero Curve from Offsets Quick Reference
Configuration Requirements

« Rate Index Definition — From the Calypso Navigator, navigate to Configuration >
Interest Rates > Rate Index Definitions.

Curve Generation
1. Click Nev_v|to start a new curve.

2. Definition Panel — Select the following information to define the curve: currency, index,
tenor, holidays, “Generate from instruments” should be unchecked, interpolator,
interpolation space, generation algorithm, curve type set to “CurveZero”, Pricing Env.

3. Offsets Panel — Select the tenors and dates.
4. Points Panel — Click Generate|t0 generate the points. Enter the zero rates.
5. Click Save, and enter a curve name.

Pricer Configuration

Assign the zero curve from offsets as a discount curve and/or as a forecast curve.

1.2.1 Definition Panel
Click New|to start a new curve.

Select the following to define the curve: currency, index, tenor, holidays, “Generate from instruments” should be
unchecked, interpolator, interpolation space, generation algorithm, curve type set to “CurveZero”, Pricing Env.

Revision 2.0 / Approved
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Z{User: calypso_user) Curve USD CLOSE LIBOR 3™ 2/4,/11 4:36:22 PM User{cal - |I:I|_

Curve  LUklities  Help

Mame | |cLose ~>|  Date |o2/04/2011 [4+:36:22 Pr [V Current

Deefinition | Offsets | Paints | Graph |

Currency [USD | |LIBOR. 4 | ECE Halidays [MYC _|

[~ Eenerate Fram instrurments [¥ Save Mon Blob
Interpolator IInterpDIatDrLinear LI_I Generation Alg. ISimpIe LI_I
Interp. &s IDeFault LI
Curve Tvpe ICurveEern LI Pricing En IOFFICIF'.L LI
Cornment I
Discounk Curve I J IUpdate | Remove |

[NOTE: You can cIickﬂ next to the "Discount Curve" field to select a discount curve for retrieving the
discount factors - The zero curve will only compute the forward points]

1.2.2 Offsets Panel
Click the Offset tab, and select tenors and dates.

Definition Offsets | paints | Graph|

Al Selection Specific Liates

27M -l 1D

30M 1

33M il

B E : o Add Remove
420 - L

45M J < 2y

1M

4

E:M Add Specific Tenar |

Y | I ID j

» Select the offsets in the left panel, and click >>/to add them to the Selection panel.

» Specific Tenors - You can add specific tenors to the list. Enter the number, select the type of tenor, and click Adg

Specific Tenoj.
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» Specific Dates - Alternatively, you can enter specific dates for the offsets and click Add|to list them in the panel
below.

1.2.3 Points Panel
Click the Points tab, and click Generate|to generate the point grid.

Definition | Offsets Points | Graph |

Bid == fsk | Bid == fsk |Base Curve:
Il Date ffsek Zero Bid I Zero Mid Fero hsk Df Bid Df Mid Df &k,
012712011 1 0,30000] 0,30000 0.30000 0,99999167 0,99999167( 0,99999167
Insert | nzfzaiz011 33 0.30500 0,304 SO0 0,99972056 0,99972056( 0,99972056
S 04262011 an 0.32150 0.32 1500 0,99919590 0.,99919590(  0,99919590
4”':| 07 /z2a/z2011 151 0.32480 0.324m w2480 0,99336597 0.99336897(  0,99336897
Remave | 01/za/z012 365 0.326?0 0.326?0 0.32670(  0,99559445 0.99669445(  0,99669445
01282013 733 0.32800 0.32800 0.32800 0,99334653 0.,99334653( 0,99334653
Interpolate. .. | 01/27 (2014 1,097 0.33020 0.33020 0.33020( 0,93999263 0,93999263(  0,93999263
|Acw35n j
Jar B

W | Delete ... | GEnErate |

» You can adjust the daycount and frequency as needed. The default values come from the selected rate index.
You will be prompted to recalculate the zero rates or the discount factors.

» You can enter the zero rates manually, or copy and paste from an Excel spreadsheet.

1.2.4 Save Curve

Click save|at the bottom of the window to save the curve. You will be prompted to enter a curve name.

1.3 Generating Derived Zero Curves

Zero Curve from Underlying Instruments Quick Reference
Configuration Requirements

« Rate Index Definition — From the Calypso Navigator, navigate to Configuration >
Interest Rates > Rate Index Definitions.

Curve Underlying Instruments

You can use the following types of underlying instruments for building zero curves: Money

Revision 2.0 / Approved
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Market, FRA, Future, Bond Future, Swap, Spread, Turn Rate, and Bond.

To define underlying instruments, navigate to Configuration > Market Data > Curve
Underlyings from the Calypso Navigator, or click New/Edit Underlying|in the Underlying panel
of the Curve window.

Curve Generation
1. Click Nev_v|to start a new curve.
2. Select the curve instance.

3. Definition Panel — Select the following information to define the curve: currency, index,
tenor, “Generate from instruments” should be checked, interpolator, interpolation space,
generation algorithm, curve type set to “CurveZero”, Pricing Env.

4. Underlying Panel — Select the underlying instruments.
5. Quotes Panel / Resets Panel — Enter / load quotes.

6. Points Panel — Click Generate|to generate the points.
7. Click Save| and enter a curve name.

Pricer Configuration

Assign the zero curve as a discount curve and/or forecast curve.

1.3.1 Definition Panel

Click Negjto start a new curve.
Select the following to define the curve: currency, index, tenor, holidays, “Generate from instruments” should be
checked, interpolator, interpolation space, generation algorithm, curve type set to “CurveZero”, Pricing Env.

[NOTE: When a holiday calendar is set on the underlying instrument, the curve holiday calendar is ignored]

Revision 2.0 / Approved
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Curve (2286) ZC USD Libor 3N (CLOSE UBCR 3M 3/31/17 8:00:00 A

Curve LUtilities Help

Mame |ZC USD Libor 3M/5M :CLDSE - Date |03f31/2017 8:00:00 AM

Definition | Underlyings | Quotes I ResetsTurns | Points | Graph|

Currency |USD LIBOR v M v Holidays |LON,NYC [1as]
Generate from instruments Save MonBlob [ Interp On Bus Days
Interpolator :InterpolatorLogSpIine - E] Generation Alg. :Global - E]
Interp. As :DismuntFactur -
Curve Type :Curuezem v: Pricing Env :DFFICIAL v:
Comment

Discount Curve |USD/USD OIS FedFunds/CLOSE 3/31/17 8:00:00.000 AM POT [B [ Update ] [ Remove ]

Bond Benchmark Curve E” ipdate ][ Remove ]

[NOTE: You can click J next to the "Discount Curve" field to select a discount curve for retrieving the
discount factors - The zero curve will only compute the forward points, and the discount curve will be used for
discounting]

The generation algorithms are described in the Calypso Yield Curves Generation guide.

[NOTE: The yield curve generator BootstrapISDA replicates the ISDA C code discount factors to within
1.0e-9. With this curve generator, comparison with Markit is identical to 1 dollar. Because of rounding of cents
may be different, sometimes Calypso results will round opposite to Markit and be off by Markit by 1 dollar, but
usually the rounding is to the same number]

1.3.2 Underlying Panel

Click the Underlying tab, and select the underlying instruments.

Revision 2.0 / Approved
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Definition | Underlyings | Quotes | Resets/Turns | Points | Graph |

Instrument type MoneyMarket - ’ Mew /Edit Underlying. .. ] Underlying Instruments
Show Only Selected Index's Underlyings

Id Description : Id Type Description Included  Priority
13186|USD/LIBOR,/ 1M/LIBORO1 13183|MoneyMarket |USD/LIBOR,/ON/LIBORO1 0
13187|USD/LIBOR,/2M/LIBORO1 13184[MoneyMarket |USD/LIBOR,/1W/LIBORO1 0
13189|UsSD,LIBOR, /4 LIEORO 1 13185MoneyMarket |USD/LIBOR, 2w LIBORO1 0
13190|USD/LIBOR,/5M/LIBOROL 13188|MoneyMarket |USD/LIBOR,3M,LIBORO1 0
13191|UsD/LIBOR,/6M/LIBORO1 30198 |Future CME.CME ELURODOLLAR., 1:JUM17 0
13192|UsD/LIBOR,foM/LIBORO1 30199 |Future CME.CME EURODOLLAR., 2:5EP17 0
13193|UsD/LIBOR,/1Y LIBORO1 30200 |Future CME.CME ELURODOLLAR., 3:DEC17 0
30201 |Future CME.CME ELURODOLLAR.. 4:MAR. 18 0
21136 |Future CME.CME EURODOLLAR., 5:JUN13 0
21187 |Future CME.CME EURODOLLAR.. 6:5EP 18 o]
21138 |Future CME.CME ELURODOLLAR., 7:DEC18 0
21139 |Future CME.CME ELURODOLLAR.. 3:MAR. 19 0
175952[Swap Swap,US0,3Y /LIBOR/3M/LIBOR0 1/6M 0

» Select aninstrument type to display the list of available instruments. If none appear, you can click Neledij
Underlying| to create new instruments.

» Selectinstruments from the list of available instruments on the left-hand side, and click >>/to add them to the list
of selected instruments on the right-hand side.

You can exclude instruments from the curve generation if they are no longer needed.

You can set a priority when multiple instruments have the same maturity date. The lowest priority is 0. When two
underlying instruments have the same end date, the one with the lowest priority is automatically removed, if the
priority is set.

1.3.3 Quotes Panel
Click the Quotes tab.

Revision 2.0 / Approved
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| Definition I Underlyings| Quotes | Resets/Turns I Points I Gra|:-h|

[ Refresh Quotes “ Save Quotes Bid == Ask Bid << Ask
Quote Name Type +/-(bps) CLOSE Parameter Value
MM, USD,LIBOR. OM,LIBORO1 Yield 0.16500000| - | |Extrapolation Flat on Forward
MM, LISDLLIBOR., 1W,LIBORO1 Yield 0,20820000 Use Future Convexity
MM, LISDLLIBOR., 23, LIBORO 1 Yield 0,24350000 Ise Manual Future Convexity
MM, LUSD.LIBOR., 3M.LIBORO1 Yield 0,75000000 Ilze month end tenors for MM
Future,USD.CME.CME EUR.ODOLLAR. JUM, 17 Future 99, 560000 Generate on all flow points true
Future, USD, CME.CME EURODOLLAR.. SEP. 17 Future 99,560000| = || Use MMkt up to first future frue
Future,USD,CME.CME EURODOLLAR.DEC. 17 Future 99, 560000 Roll Method Roll Forwards
Future.UsD,CME.CME EURODOLLAR.. MAR., 18 Future 100, 240000 Future Rolling Type Default
Future USD.CME.CME EURODOLLAR. JUM. 18 Future 99, 560000 Future Rolling Lag
Future,USD.CME.CME EUR.ODOLLAR., SEF, 18 Future 99, 560000 —| |Daily Average Swap Fast Approx
Future.USD.CME.CME EUR.ODOLLAR.DEC. 18 Future 100, 180000 Monotone Convex Require Positive
Future.USD, CME.CME EURODOLLAR.. MAR., 19 Future 99.450000 LAST Generates MID Only True
Swap. 3Y.USD,LIBOR., 3M/6M,LIBORO 1 Yield 0,95000000 Shaping Method

» You can click Refresh Quotes|to load the quotes from the pricing environment selected in the Definition panel. If
your market data server is running, quotes will be updated in real-time.

» You can also enter the quotes manually, and save them to the pricing environment.

Quotes Parameters Details

Parameter | Description

Extrapolation Select the method to extrapolate points outside of the curve.
« Flaton Zero - The last known zero rate is kept constant
« Flaton Forward - The last known forward rate is kept constant

Use Future Convexity | If set to True, the system uses a RATE volatility surface to compute the convexity
adjustments when you generate the curve points.

- See Generating Zero Curves with Convexity Adjustments for details.

Use Manual Future Set to True to manually set the convexity adjustment for futures.

Convexity Another option is to set the environment property USE_QUOTE_ADJUSTMENT to False, and

set specific spread quotes for the convexity adjustments.

P See Generating Zero Curves with Convexity Adjustments for details.

Use month end tenors | If set to True, the following rules are applied in the curve generation:

for MM « If a swap underlying starts on the last business day of a month, we set the END_MONTH

period rule on the swap. This is NOT applied if the underlying swap PeriodRule is
“Unadjusted” or “Mat Unadjusted.”

« |If period rule is “Unadjusted,” end month date roll is not used.

« |If period rule is “Mat Unadjusted,” maturity date is not adjusted, but end month date roll

Revision 2.0 / Approved
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Parameter | Description

is used to generate other payment dates.

The default value is False.

Generate on all flow Set to True to generate curve points for each flow date of multi-period instruments, such as
points swaps.

Use MMkt up to first If set to True, money markets instruments with a maturity date after the first available future
future instrument, are not used in curve generation.

The default value is False.
Roll Method You can select the roll method.
For example, you create a curve instance on TO. On T1 you price a trade.

» Roll Forwards - Forward rates are unchanged between any two dates. In particular,
when pricing on T1, the discount factor for pricing a cashflow is the same as the
discount factor between T1and TO when obtained from the TO curve.

« Roll Points - Curve points are rolled forward when pricing. The points are the same on T1
asonTO.

» Regenerate - Curve points are regenerated when rolled. The points are regenerated on
T1 using quotes from TO.

Future Rolling Type You can select the rolling method for futures:
Future Rolling Lag « Default—Futures are rolled the day before the expiry day.
» Last Trading Day — Futures are rolled on the last trading day.

» Lag Days - Futures are rolled based on a user-defined number of days before the expiry
day. Enter the number of days in Future Rolling Lag.

[NOTE: This functionality is also compatible with FRA underlyings created from
Date Rules. The default behavior for date-rule driven FRA underlyings is that they roll 1
day prior to expiry. You can use these parameters to specify a number of days the FRA
underlyings roll before the expiry defined in the date rule.]

Daily Average Swap When True, a fast approximation is used when generating a curve with daily averaging MM
Fast Approx futures (e.g. FedFunds futures).

When False, the curve is calibrated exactly to the daily average MM futures.

In case 1, performance is better than in case 2.

In case 2, round-trip pricing of daily average MM futures is better than in case 1.

Use FX Reset Only available when the generator is BasisGlobal.

Indicates whether the Spot Alternative FX reset should be used instead of the FX spot rate.
The generator parameter value will be False by default to retain current functionality.

Revision 2.0 / Approved
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Parameter | Description

When set to True:

« The generator will require an FX reset for the given currency pair whose FX Rate
Definition has the “Spot Alternative” checkbox selected.

« The Spot Alternative quote name for the FX Reset will appear in the Resets/Turns tab of
the curve.

« |If a Spot Alternative FX reset for the given currency pair is not defined, the generator will
throw an error and require the user to define the FX reset before generating the curve.

P For more details on Spot Alternative, see Defining FX Rate Fixings in the Calypso Getting
Started documentation.

P The other parameters apply to the Global generator and are described in details in the Calypso Yield Curve
Generation guide.

Resets Panel
You can choose Curve > Show Reset/Turn Tab to display / hide the Resets/turns panel.

The Resets area panel shows manual resets requirements for underlying instruments (cash quotes associated with a
given underlying instrument). This applies when "Manual First Reset" is checked in the definition of the underlying
instrument.

In the Turn Rates area, you can select turn rates that you have defined as underlying instruments and click * to
associate them with the curve. Then you can set the quotes and save.

Definition Underlying Quotes Resets/Turns Pgints Graph

Refresh Resets Save Resets Bid => Ask Bid << Ask
Resets
Quote Name Type +/-(bps) CLOSE Future Convexity [bp]
MM.USD.LIBOR.3M.LIBORO1 [vield | 0.58000000 0.00000000
Turn Rates |‘¢ [l UsD/12/29/2020/01/04/2021 ~ %,| B
Start Date End Date Day Count 1D Added Rate (%)
12/29/2020 01/04/2021 ACT/360 5
12/29/2020 01/04/2021 ACT/360 6
I

[NOTE: If you hide the Resets/Turns panel, the required quotes are displayed in the Underlying panel, along
with the quotes of the underlying instruments - For Turn Rates however, you need to use the Resets/Turns
panel to associate them with the curve]
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Definition Underlying Quotes Points Graph

[ Refresh Quotes |  Save Quotes

Quote Mame Type  +/-(bps) CLOSE
MM.USD.12-31-2019.01-02-2020 - Yield 5.00000000
MM.USD.12-28-2020.01-04-2021 - Yield 6.00000000
Swap.1Y.USD.LIBOR.3M/6M.LIBORO1 |~ Yield 0.58000000
MM.USD.LIBOR.3M.LIBORO1 - Yield

1.3.4 Points Panel
Click the Points tab. Click Generate to view the generated zero rates and discount factors.

| Definition | Underlying I Quotes | ResetsITurn5| Paints | Graph|

Base Curve:
Foreign Curve:
| Date Offeet ZeroBid ZeroMid Zero Ask  Df Bid Df Mid Df Ask
04/03/2017 3 0.14903| 0.14903) 0.14903| 0.999953753| 0.99993753( 0.99993755
04/04/2017 4| 0.14903| 0.14903) 0.14903| 0.999953344 0,99993344( 0.99993344
Append 04112017 11 0.,18671) 0.,18671| 0.18671| 0.99994295| 0.99994295| 0.99994295
04/18/2017 18| 0,22255| 0,22255| 0,22255| 0.99983875| 0.99935876| 0.99938376
09/21/2017 174 0.38722( 0.38722| 0.38722 0.99813111| 0.99313111| 0.99813111
12/20/2017 264 0.40513| 0.40513| 0.40513| 0.99703461| 0.997034561| 0.99703461
[ Interpalate... 03/20/2018 354 0.41403| 041403 0.41403| 0.99593905| 0.995939058| 0.99593908
.ACTJSGU 05/21/2018 447 0.41943| 041943 0.41943| 0.994503830( 0.99450830| 0.99430830
| 09,/20/2018 533 0.42291( 042291 0.42291 0.99370310( 0.99370310| 0.99370310
.QTF'. 12/19/2018 623 0.42535| 0.42535| 0.42535| 0.99261116| 0.99261116| 0.99261116
- 03/19/2019 718 0.42720( 0.42720| 0.42720| 0.99152049( 0.99152049| 0.99152049
-
ew | (st

» You can adjust the daycount and frequency as needed. The default values come from the selected rate index.

You will be prompted to recalculate the zero rates or the discount factors.

» You can modify the zero rates and discount factors.

1.3.5 Save Curve

Click save|at the bottom of the window to save the curve. You will be prompted to enter a curve name.

1.4 Generating Blended Zero Curves

Blended zero curves can be used for collateral pricing.

November 2024
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Collateral pricing is the ability to select the discount curve based on the collateral agreement's collateral policy
instead of the trade currency.

Blended Zero Curve Quick Reference

You can build a cheapest-to-deliver collateral curve by blending up to three other collateral
discount curves.

Curve Generation
1. Click Nev_v|to start a new curve.

2. Definition Panel — Select the generation algorithm "CTDCollateral", and select the
discount curves.

All the curves must be defined with the same currency but each curve can have underlying
instruments in another currency.

3. Click Generate|t0 generate the points.
4. Click Save| and enter a curve name.

Pricer Configuration

Assign the zero curve as a discount curve with the appropriate collateral policy.

1.4.1 Definition Panel

Click Negjto start a new curve.

Select the following to define the curve: currency, index, tenor, holidays, “Generate from instruments”, interpolator,
interpolation space, generation algorithm "CTDCollateral", curve type set to “CurveZero”, Pricing Env.
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A Curve USD CLOSE LIBOR 3M 1/20/15 242:07 PM User(calypso_user)(PE INTRADAY) E=RA= X
et P ——— W

Curve Utilities Help

Name |cLosE ~| Date [D1/29/2015 2:42:07 PM Current

EDEﬁﬂiﬁD”ﬂ Underlying | Quotes | F‘.esetsﬂ'urnsl F‘nintsl Graph|

Currency [USD  » [LIBOR SE Holidays NYC ees)
Generate from instruments Save Mon Blob l
Interpolator {I!'l_te_r_pol_a_t-_:_nr_!Tir_'le;_r_ vE] Generation Alg. CTD(_:QIIate_ra! vE]
Interp. As ;jDefauIt - _:
Curve Type :Curuezern v; Pricing Env EINTRADAY v
Comment
Curve 1 ;i_.ISD,."ZC USD Libor 3M/6M/CLOSE 10/15/14 9:43: 11,000 AM POT B Update ] [ Remave ]
Curve 2 |USD/FXDerived-EUR-USD/CLOSE 1/28/15 11:59:25,000 AM PST B Update ] [ Remove ]
Curve 3 . E] [ Update ] [ Remove ]

» Select Curve 1, Curve 2, and optionally Curve 3.

All the curves must be defined with the same currency but each curve can have underlying instruments in another
currency.

» Click Generate|to generate the curve.

1.4.2 Save Curve

Click save|at the bottom of the window to save the curve. You will be prompted to enter a curve name.

1.4.3 Pricer Configuration

In the Discount Curves panel, select the trade currency, the collateral policy, and the other criteria as needed.
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Discount Curves

Forecast Curves | Surfaces | Product Specific I Model Parazs

Curves Details
=l Currency
l—T Li - Currency LIsD
Domiciliation AN

Currency - Domicliation  Collateral Currency  Type E Collateral Policy
CAD ANY MONE ANY Collateral Palicy CTD1
|EUR ANY NONE ANY S Product
GEP AMY MONE ANY Type Swap
Y AMNY MONE ANY Sub Type ANY
UsD AMY MONE ANY Extended Type ANY
|usD ANY NONE ANY = Rate Index
|usD ANY NONE ANY Name LIBOR
[usD ANY NONE ANY Tenor ANY
|usD ANY MONE ANY 5 Market Data
268 Ay NONE ANY
usD ANY Swap

P Please refer to Calypso Collateral Pricing (Trade CSA) for complete setup details.

1.5 Generating Zero Curves with Convexity Adjustments

Zero Curve with Convexity Adjustments Quick Reference

You can perform convexity adjustment using one of the following methods:
» Load convexity adjustment values from a RATE volatility surface
« Manually set convexity adjustment values
« Use convexity spread quotes

These methods are described below in details.

Curve Generation

1. Generate a derived curve.

P See Generating Derived Zero Curves for details.

2. In the Quotes panel, select the type of convexity adjustment you want to perform, and
enter / load the convexity adjustment values.

3. Click Save| and enter a name for the curve.
Pricer Configuration

Assign the zero curve as a discount/forecast curve.

November 2024

Revision 2.0 / Approved
Proprietary and Confidential

Nasdaq Calypso
Zero Yield Curves / Version 18

Page 19/53



I#I Nasdag

1.5.1 Quotes Panel

Nasdaq Calypso
Zero Yield Curves / Version 18

After you have defined a derived zero curve that contains future underlyings, click the Quotes tab. You can perform

convexity adjustment using one of the following methods.

Convexity Adjustments from RATE Volatility Surface

Create a volatility surface for Future MM volatilities. The volatility surface may be a simple surface from offsets, using
Black volatilities or basis point volatilities. From the Calypso Navigator, navigate to Market Data > Volatilities >

Volatility Surface.

Register the volatility surface in the Pricer Configuration - Product Specific panel using PricerFutureMM and/or

PricerFutureOptionMM and the FUT_CONVEXITY usage.

In the Quotes panel, of the zero cuve, set the following parameter.

DeFinitiu:-nI Undetlying Quotes | Resetsl F‘u:uintsl Graphl

Refresh Quates | Save Quokes | Bid = sk | Bid == fsk I

Quote Mame Type | +/-(bps) CLOSE | Parameter Yalue
MM, IS0 LIBOR., OML LIBORDT ield 0,30063000 Extrapaolakion e
ML US0L LIBOR, 3MLIBEOROL ield 0.53781000  jUse Fubure Conwvexity
rAr, IS0, LIBOR, 61, LIBORO1 ield 0,75783000 Jse Manual Future Convesxiby ’
Future, USDLCME,CME ELRODOLLAR JUM. 11 [Future 93620000 |Use month end tenors For MM
Future 150D, CME, CME EURODOLLAR, SEP. 11 [Future 93, 447500 |Generate on all Flow poinks
Future S0, CME.CME EURODOLLAR MAR. 12 Future 95.035000 |lUse MMEE up ta First Fukure
Future U0, CME,CME EURODOLLAR, SEP. 12 Future 97.597500 |Rall Method Roll Points =
Future S0, CME.CME EURODOLLAR MAR. 13 |Future 97.182500 |Future Ralling Tvpe -

Future Ralling Lag

» Set the parameter “Use Future Convexity” to True. The system will use the assigned volatility surface to compute
the convexity adjustments when you generate the curve points. You can see the convexity quotes in the Points

panel.
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| Quu:utesl Resets Points | Graphl

Nasdaq Calypso
Zero Yield Curves / Version 18

Base Curve:

Date Offset | Zero Bid | ZeroMid | fero Ask Df Bid Df Mid Df Ask ConvexibyBid | ConwvesxityMid
nsiz7i2010 1| 0.30074 0.30074) 0.30074) 0,99999165( 0,999990185) 0,99999165 0. 00000000 0.00000000
nsizef2010 2| 0.30074) 0.30074) 0.30074) 0,99992330( 0,99993330) 0,99998330 0. 00000000 0.00000000
033112010 Q7| 053200 0532900 053290 0.993566811| 0,99856611) 0,998568611 0. 00000000 0.00000000
11j29/2010 187 075224 0.75224) 0.75224) 0.99610321) 0.99610351( 0,99510381 0. 00000000 0.00000000
n&f15f2011 385 087387 087387 087387 0.,99070310| 0.,99070210( 0,99070310 0. 00000000 0.00000000
n9i15f2011 477 097019 0.97019] 0,97019) 098724257 0.98724257 098724257 -0.63982753 -0.63952753

I n9iz1fz011 483 0.97520) 0.97520) 0.975200 098701698 0.98701693 0,98701698) -0.63952753  -0,63982753
122112011 574 1.0e501) 1.06501) 1.06501) 093318456 0.98318456( 0,98318456) -1.044810700  -1.04481070
I n3iz12012 665 1.13025) 1.13025) 1.13025| 0.97936702| 0.97936702( 097936702 -1.04481070) -1.04481070
| najz1fz012 FSF| 1.22894 1.22894) 1.22894| 0,97452773| 0.97452773| 097452773 -2.18694851) -2.186945851
09192012 247 1.30478| 1.30478) 1.30476| 0.96981678| 0,9e9316758| 096981678 -Z.18e94851 -2.18694851
12/19/2012 Q38| 1.40738) 140738 1.40736| 096405673 0.98405673 096405673 -3.85294001  -3,85294001
n3iz002013 10290 1.49183( 1.49183) 1.49183 0,95833089| 0,95833089) 0,95833089| -3.88394001 -3.88394001
nefz0f2013 1,121] 1.,59851( 1.59551( 1.59551( 0.,95162552| 0.95162552) 0.951625852| -6.02520812| -6.0252081Z2|
Manual Convexity Adjustments
Z(User: calypso_user) Curve (2286) 2C USD Libor 3M/6M USD CLOSE LIBOR 3M 5/26/10 11:59:00 PM User({ /]
Curve  Utilities  Help
Mame [2C USD Libor 3t/6M JcLose x| Date josfzsizoi0 j11:53:00 P [~ Current
Definition I Underlying Quokes I Resets I Points I Graph I
Refresh Quaotes | Save Quokes | Bid =5 fsh. | Bid == Asf |
Quote Mame Type | +i-(bps) CLOSE Fukure Convexity [bp] Parameter Yalue
Fr,L S0 LIBOR, OM, LIECOROL 0,30063000 0.00000000| |Extrapolation b
FM, S0 LIBOR., 3M,LIBOROT ield 0.53731000 0.00000000| {Use Future Convexity
M. USDLLIBOR . 6M.LIBOROT ield 0.00000000| |Use Manual Future Conwvesxity
Fukure.USDLCME CME EHRODOLLAR,JUN. 11 [Fukure 3.00000000 1| |Jse: monkh end kenors For M
Future,UISDLCME CME ELRCDOLLAR SEP.11 |Future 3.50000000 | Generate on all Flow points
Future, S0, CME CME ELROCDOLLAR MAR. 12 [Fukure 3.80000000 | =g MMkt up ko Firsk Fukare
Future, S0, CME CME ELRODOLLAR SEP.12 |Fukure 07 597500 4, 20000000 | Roll Method Roll Poinks +
Future, S0, CME CME ELRODOLLAR MAR. 13 [Fukure o7, 152500 4. 50000000 ' Future Roling Type -
Future Rolling Lag

» Set the parameters “Use Future Convexity” AND “Use Manual Future Convexity" to true.

» Enter the future convexity adjustments in the field "Future Convexity". When you generate the curve, you can
view the convexity quotes in the points panel.

Convexity Adjustments from Spread Quotes

You can also elect to directly enter the convexity quotes.
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Set the environment property "USE_QUOTE_ADJUSTMENT" to False (default is True).

The convexity quotes are created by appending “.convexity” to the future quotes, for example
“Future.USD.CME.EURODOLLLAR.DEC.06.convexity”, and the quote type is a Spread expressed in basis points.

DeFinitiu:unl Underlying Quotes I Resetsl F‘u:uintsl Graphl

Refresh Quotes | Save Quokes | Bid = = sk Bid == fisk

Quote Mame Type | +/-(bps) ZLDSE | Parameker Walue
MM, SO LIBOR O, LIBOROL iigld 0,30063000  |Extrapolation =
MM, ISD L LIECOR, 3M, LIBOROT field 0.53761000 |Use Future Canvexity
PR, LIS LIBOR, &M, LIEORO1 ield 0,75758000 |Use Manual Future Canvesxity
Future, IS0, CMECME EUR.ODOLLAR, JUN, 11 Future | 9E8,620000 JUse month end tenors Far MM
Future. S0, CME . CME ELIROD N [Spread | : Z.0000 {&enerate on all Flow points
Future,LISC: CME.CME ELRCD! ~ [Future | | 95.447500 {Use MMKE up ta first Future
Fukure, S0, CME . CME ELIRODH Spread | 3.0000 IRDII Method Foll Points =
Future, USDHCME . CME ELIRODCLLAR, 1 . " Futare | | 98.035000 |Future Raling Type =
Future,USD, CME,CME EJRODOLLAR. MAR, 12, convexity  |Spread [ 4.0000 |Future Ruolling Lag
Future.USDyCME.CME ELRODOLLAR, SEP. 12 Future | | o7.507500
Future.USDLCME.CME ELRODOLLAR . SEP. 12, convexity  [Spread | : 50000
Future.USDCME.CME ELRODOLLAR, MAR, 15 Future | | o7.152500
Future LIS, CME.CME ELRODOLLAR, MAR, 13, convexity [Spread | &.0000

» Enter/load the convexity quotes.

1.5.2 Save Curve

Click save|at the bottom of the window to save the curve. You will be prompted to enter a curve name.

1.6 Generating Agency Option Adjusted Spread Curves
Agency Option Adjusted Spread (AOAS) curves are used to price European callable bonds.

AOAS Curve Quick Reference
Configuration Requirements

« Rate Index Definition — From the Calypso Navigator, navigate to Configuration >
Interest Rates > Rate Index Definitions.

Curve Generation
1. Click Nev_v|to start a new curve.

2. Definition Panel — Select the following information to define the curve: currency, index,
tenor, holidays, “Generate from instruments” should be checked, interpolator, interpolation
space, generation algorithm set to "AgencyBootStrap"”, curve type set to “CurveZero”,
Pricing Env.
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3. Offsets Panel — Select the tenors and dates.

4. Points Panel — Click Generate|t0 generate the points. Enter the zero rates.
5. Click Save| and enter a curve name.

Pricer Configuration

Assign the AOAS curve as a forecast curve.

1.6.1 Definition Panel

Click Negjto start a new curve.

Select the following to define the curve: currency, index, tenor, holidays, “Generate from instruments” should be
checked, interpolator, interpolation space, generation algorithm set to "AgencyBootStrap", curve type set to
“CurveZero”, Pricing Env.

. Curve USD CLOSE LIBOR 3M 8/15/11 1:39:10 PM User(calypso_user)(PE INTRA =]}

Curve Utlites Help

Name | |cLose | Date Jos/15/2011 1:39:10 PM
Definition | Underlying | Quotes | Resets | Points | Graph |

Currency |UsD = [[LIBOR | Holidays [NYC

[+ Generate from instrurments [+ Save Mon Blob
Interpolator IInterpnIamrLinear LI == Generation Alg, |.ﬁ.gencyBDDtS1Iap ﬂ i
Interp. As |Default |
Curve Type |CurveZero | Pricing Env |INTRADAY |
Comment |

1.6.2 Underlying Panel
Click the Underlying tab, and select the underlying instruments: benchmark bonds.
Benchmark bonds are created using Configuration > Fixed Income > Benchmarks from the Calypso Navigator.

P Refer to Calypso Fixed Income documentation for information on creating benchmark bonds.
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Definition Underlying | Quates | Resets | Paints | Graph |

Instrument type IEnnd j New/Edit Underlying... | Underlying Instruments
[+ show Cnly Selecked Index's Underlyings Indude | Exclude
Id | Description | d | Type Description Included | Priority
34727Bond  [BondBenchmark, FMMA_3M IE ]
34728Bond  [BondBenchmark, FMMA_GM ¥ ]
34729Bond  [BondBenchmark, FMMA_SM ¥ ]
34730Bond  |[BondBenchmark, FMMA_1Y ¥ ]
34731Bond |[BondBenchmark, FMMA_ZY ¥ ]
£ 34732[Bond |[BondBenchmark, FMMA_3Y ¥ ]
34733Bond  [BondBenchmark, FMMA_Sy ¥ ]
34734Bond |[BondBenchmark, FMMA_SY ¥ ]
34735Bond  [BondBenchmark, FMMA_TY ¥ ]
34736Bond  [BondBenchmark, FMMA_10Y ¥ ]
34737Bond  [BondBenchmark, FMMA_15Y ¥ ]
34738Bond  [BondBenchmark, FMMA_20Y ¥ ]

» Selectinstrument type "Bond" to display the list of available instruments. If none appear, you can click NewIEdig]
Underlying| to create new instruments.

» Select bond benchmarks from the list of available instruments on the left-hand side, and click >>[to add them to
the list of selected instruments on the right-hand side.

You can exclude instruments from the curve generation if they are no longer needed.

You can set a priority when multiple instruments have the same maturity date. The lowest priority is O.

1.6.3 Quotes Panel
Click the Quotes tab.

Defiition | Underlying Quotes | Resets/Turns | Paints | Graph |

Refresh Quotes | Bid == Ask Bid == Ask
CQuote Name Type +/-{bps) CLOSE Spread Adjustment | CM Yield Farameter Value

Bond. FNMA_3M  [Yield 0.15700000 0.00000000(  0.00000| |[Extrapolation Flat on Forward =

Bond.FMMA_6M  [Yield 0. 18500000 0.00000000 0.00000| |Use Future Convexity

Bond.FMMA_1Y  [Yield 0, 29400000 0,00000000|  0.00000| {Use Manual Future Convexity

Bond.FMMA_3Y  [Yield 0.66500000 0.00000000|  0.00000| {Use month end tenors for MM

Bond . FNMA_TY  [Yield 1.64500000 0.00000000(  0.00000| |Generate on all low points
Ise MMkt up to first future True
Foll Method Roll Forwards -
Future Ralling Type b
Future Rolling Lag
Tension 75.6
User Defined Spread Adjustments
User Defined CM Yields falze -
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» You can click Refresh Quotes|to load the quotes from the pricing environment selected in the Definition panel. If
your market data server is running, quotes will be updated in real-time.

» You can also enter the quotes manually, and save them to the pricing environment.

Quotes Parameters Details

P See Quotes Panel for details on the other parameters.

Parameter | Description

Tension Should be set to "75.6" per SIFMA.

Use Defined Spread Set to True to enable the Spread Adjustments column in the Quotes panel.

Adjustments

User Defined CM
Yields

Set to True to enable the Constant Maturity Yields column in the Quotes panel.

1.6.4 Points Panel
Click the Points tab. Click Generate|to view the generated zero rates and discount factors.

| Definition | Underlying I Quotes | Resetszurns| Pointz | Graph|

Base Curve:
Fareign Curve:
| Date Offeet  ZeroBid ZeroMid Zero Ask  Df Bid Df Mid Df Ask
04032017 3| 0.14903 0.14903| 0,14903| 0,999987558| 0,99993758| 0.99993758
04/04/2017 4| 0.14903| 0.14903| 0.14903| 0.99993344 0.99938344| 0,99998344
Append 04112017 11 0,18671) 0,18671 0,185671| 0,99994295| 0,99994296( 0,99994295
04/18/2017 18| 0,22255 0,22255) 0,22255| 0,99935875| 0,999385875| 0,9995835875
09/21/2017 174 0,38722( 0.38722| 0.38722| 0,99813111| 0,99813111| 0.99813111
12/20/2017 264 0.,40518| 0,40515| 0.40513| 0,99703461| 0.99703461| 0.99703461
[ Interpolate... ] 03/20/2018 354 0.41403( 0.41403| 0.41403| 0,99593905| 0,995939058| 0.99593908
.ACT,{SEU . 1 06/21/2018 447 0.41943| 0.41943| 0.41943| 0,994580830| 0,99450830| 0.99430830
| ) |09/20/2018 538 0.42291] 0.42291 0.42291| 0,99370310( 0,99370310| 0,99370310
.QTF'. ,,' 12/19/2018 628 0.42536| 0.,42536| 0.42536| 0,99261116| 0,99261116| 0.99261116
- 4 03f19/2019 715 0.42720( 0.427200 0.42720| 0,99152049| 0,99152049| 0,99152045
-
ew | [ et

» You can adjust the daycount and frequency as needed. The default values come from the selected rate index.

You will be prompted to recalculate the zero rates or the discount factors.

» You can modify the zero rates and discount factors.
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1.6.5 Save Curve

Click save|at the bottom of the window to save the curve. You will be prompted to enter a curve name.

1.7 Pricer Configuration

Nasdaq Calypso

Zero Yield Curves / Version 18

From the Calypso Navigator, navigate to Market Data > Pricing Environment > Pricer Configuration, and click Load|to
select a pricer configuration name.

1.7.1 Discount Curves

Click the "Discount Curves" tab.

@ Discount Curves | Forecast Curves Surfaces Product Specific Model Parameters | FX |
Curves - Details
= Currency
'—? ‘-ﬂ Currency ush
Domiciliztion ANY

Domiciliation  Collateral Currency  Type  SubType  Extended Type  Rate Index Tenor & Collateral Policy
AN NOME ANY |anY AIY ANY ANY Collateral Policy NONE
ANY NONE ANY  [ANY ANY ANY ANY || o product
A1 NONE ANY  |ANY ANY ANY ANY Type ANY
A1 NOME ANY  [ANY ANY ANY ANY Sub Type ANY
A1 NOMNE ANY  |ANY ANY LIECR ANY Extended Type ANY
i MONE ANY ANY ANY ANY ANY =l Rate Index
AINY MNOMNE ANY  [ANY ANY CMS ISDAFTX 3PM  |ANY Mame ANY
1Y NOMNE ANY  |[ANY ANY FEDFUNDS ANY Tenor ANY
ANY NONE ANY  [ANY ANY CMS ISDAFIX 11AM [ANY || 5 Market Data
ANY MOME AMNY ANY AMNY ANY ANY
] — r

[ Load I [ Mew ] ’ Delete ] [ Save H Save Az

» Select the parameters for which the curve applies, and select the curve. The parameters are described below.

» Click Add|to add the curve to the pricer configuration.

» Then click Save|to save the pricer configuration.

Fields Description
Currency Select the currency for which the curve applies.
Domiciliation | Select the domiciliation for which the curve applies:

« Onshore - Legal entity and currency specified as located inside the jurisdiction of its primary

operations. Currency will link to a collateral currency.
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Fields | Description

« Offshore - Legal entity and currency specified as located outside the jurisdiction of its primary
operations. Currency will link to a collateral currency.

e ANY - Any domiciliation.
The domiciliation is based on the book attribute "Domiciliation".
Collateral Select the collateral policy for which the curve applies if any, or select NONE otherwise.

Policy If the pricing parameter COLLATERALIZED_PRICING is set to true, the system checks if the trade is
associated with a CSA agreement. If it is, the system uses the collateral policy of the CSA agreement
to select the discount curve accordingly. If the collateral policy is not set on the CSA agreement, the
trade currency is used to select the discount curve.

If COLLATERALIZED_PRICING is set to false, the collateral policy is not used.
b Refer to Calypso Trade CSA documentation for more details.

Type Select the product type for which the curve applies, or ANY.

Sub Type Select the product subtype for which the curve applies, or ANY.

Extended Select the extended type for which the curve applies, or ANY.
Type
Rate Index Select the rate index for which the curve applies, or ANY.

Tenor Select the rate index tenor for which the curve applies, or ANY.

Market Data [ Select the curve.

1.7.2 Forecast Curves

Click the "Forecast Curves" tab.

Credit | AEBS | kion | Comradity | Cuskan | Trade Level Override akian
Fricers | Discount Cry Forecast Curves I Surfaces | Produck Specific | Rl ol By | Repo
CUrrency I vl Product I.ﬁ.N"f ;”.ﬁ.r'-.l‘.f ;” ll Add |
Indese ILIBOR ~|famwy ~|  curvefze UsD Libor smjEM | Remave |
CUFrency Index CUrve

1150 [LIBCIR, AR AR AR ALY [£C LSO Libor 3k 1
1150 PRIME. &MY, AN, ANY AN [BASIS USD 10 PRIME 3 LIBOR{4559) _;j

Load | [ | Celete | Save [ Save As | Close I
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Select a currency, a product or ANY, a subtype or ANY, an index, a tenor or ANY.
Click ..Jto select the curve.

Click Add|to add the curve to the pricer configuration.

Clickmlto save the pricer configuration.

Zero curves used for forecasting equity forward prices using non-linear pricers (for Equity Derivatives trades) may be
mapped using the FWD_PRICE_FOR usage in the Product Specific panel of the pricer configuration.
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2. Multi-curve Package

A multi-curve package allows creating a set of zero curves that are generated simultaneously using a multi-curve
generator that generates and saves multiple curves at once.

The curves of a multi-curve package are always generated and saved together anywhere in the system where a zero
curve is generated: pricing, risk analyses, the GENERATE_CURVE scheduled task, the market data manager, etc.
However, they are associated to the pricer configuration independently.

To build a multi-curve package, you can either copy configurations from existing curves and rename them, or
configure new curves for the package in the Multicurve Package Generation window itself.

[NOTE: The curves of a multi-curve package cannot be modified in the Curve window]

Before you begin

In addition to the access permissions related to market data, the following access permissions are required by the
Multicurve window.

« CreateMulticurvePackage
« ModifyMulticurvePackage

« RemoveMulticurvePackage

2.1 Defining a Multi-curve Package

From the Calypso Navigator, navigate to Market Data > Multicurve Window (menu action
marketdata.MultiCurvePackageGenerationWindow) to define multi-curve packages.

A Multicurve Package Generation |.ﬂ.|
LS Multi-Curve [ Mew ] [ Load... ] [ Rename ] Date |09/27/2017 £:00:00 AM
Generation Algorithm :DoubIeGlobalM v: Instance Tvpe :CLOSE v: Pricing Env :INTR.C\D.C\‘." -
L LD ultiCurve | 3. Gererator Parameters | 4, Select Underlvinos | 5. Enker Quotes | 6. Enter ResstsiTurns | 7. Summary | 8. Graph
Q LUSD C1 1. Curve Definition | 2. iCurve Dependencies
e 1J5D0C2
Curve Mame ush 1 Renarme [ Copy Configuration
(]
[ ] r . F o r .
.USD - _LIBOR - | _3M -
Comment
GeneratelFa) ] ’ Save ]
Skatug:Saved!
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» You can click Load|to load an existing package.

The existing packages are displayed.

A Multicurve Package Management ﬁ

Packages

5D Multi-Curve

USD LIBOR 3M "UsD C1°
USD FEDFUNDS 1D "UsD C2°

Delete

CLOSE | |01/27/2015 | |4:30:42PM «

l Load ] [ Close |

Select a package and click Load[

You can modify and generate the package as needed.

» To create a new package: Click New|and enter the fields described below.

Then perform the following steps:

1. Select each curve under the Package Name label, and define it in the Curve Definition tab.

2. Define the dependency between the curves in the Curve Dependencies tab.

3. Define generator parameters for each curve as needed in the Generator Parameters tab.

4. Select underlying instruments for each curve in the Select Underlyings tab.

5. Enter / review quotes for each curve in the Enter Quotes tab.

6. Enter / review resets and turn rates as needed for each curve in the Enter Resets/Turns tab.

7. Click Generate|to generate the curves. For a new package, you will be prompted to enter a package name.

— You can view the package summary in the Summary tab.

— You can click View for each curve to display the generated curve.

8. Click Save|to save the package.

The steps are described below.

Package Definition

Parameter Description

Current

Generation Algorithm

By default, the curve is saved as of the current date and time. You can clear the Current
checkbox and change the curve date and time as needed.

Select a multi-curve generator.

o "DoubleGlobalM" - Generates and saves both a discount curve and a forecast curve at
once.
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Parameter | Description

o "TripleGlobal" - Generates three curves simultaneously for cross-currency swaps: two
forward curves and one cross-currency curve.

If the generator is not available for selection, please add it to the domain
"MultiMDIGenerators".

Make sure that this generator is also available in the domain for zero curve generators
"CurveZero.gen".

Instance Type Select the instance of the curve. It dictates the quote side of the underlying instruments to
be used for generating the curve.

« The CLOSE instance uses CLOSE quotes.
e The LAST instance uses BID, MID, and ASK quotes.
« The OPEN instance uses OPEN quotes.

Pricing Env Select the Pricing Env to be used for retrieving market data.

Step 1 - Curve Definition tab - Select each curve under the Package Name label, and define it in the Curve Definition
tab.

Generation Algorithm :DnubIEGIDbaIM v: Instance Type
X Package Name 1. Curve Definition |
o [T
- .-, CUFVEE
II Curve Mame {Input Curve Mar

usb  w| |LIBOR

» Enter the curve name and the required information for each curve.
For new multi-curve packages, you can select the curve type: CurveZero or CurveBasis.

The CurveBasis acts as with a single curve, that is, it has one base curve over its entire length. You cannot have
two basis curves where each has the other as base curve. There must always be a discount curve to spread from.

P See Generating Derived Zero Curves for details on zero curves.

P See Generating Basis Curves for details on basis curves.

» You can click Copy Configuration|to copy the configuration from an existing curve. You will be prompted to select
acurve.

Step 2 - Curve Dependencies tab - Define the dependency between the curves in the package, or with curves
outside of the package.
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DoubleGlobalM Generator
For the DoubleGlobalM generator, the system generates and saves both a discount curve and a forecast curve.

For the forecast curve, select the discount curve in the Discount Curve field. You can click ..Jto select a curve outside
of the package.

You can also select a bond curve from the Bond Benchmark Curve field to be used with the SwapSpread curve
underlying. The quote of the underlying (a spread) is added to the yield calculated from the bond curve and the
benchmark bonds to get the swap quote.

. USD Multi-Curve |4 ¢yrye Definition | 2. Curve Dependencies | 3, Generator Parameters |
..... ... LsD C1

b # UsDC2

1JSD C1; (USD LIBOR 3M)
Base Fwd Curve

Foreign Fwd Curve

Discount Curve usb cz g

Bond Benchmark Curve

For the discount curve, select the forecast curve in the Base Fwd Curve field. You can click ..Jto select a curve outside
of the package.

[NOTE: Curves outside the package are NOT regenerated. They are only used by the package]

. USD Multi-Curve |/ 4 ¢yrye Definition | 2. Curve Dependencies | 3, Generator Parameters |

UsD C2 : (USD FEDFUMDS 1D)
Base Fwd Curve :USD C1 l
Foreign Fwd Curve
Discount Curve

Bond Benchmark Curve

TripleGlobal Generator
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For the TripleGlobal generator, the system generates three curves simultaneously for cross-currency swaps: two
forward curves and one cross-currency curve.

For the cross currency curve:

« Selectacurvein base currency in the Base Fwd Curve field (it can be the forecast curve in base currency defined
in the package).

« Selectacurvein foreign currency in the Foreign Fwd Curve field (it can be the forecast curve in foreign currency
defined in the package).

o Selectadiscount curve.

You can clickﬁto select a curve outside of the package.

[NOTE: Curves outside the package are NOT regenerated. They are only used by the package]

. ¥ecy USD EUR | 1. Curve Deﬁniﬁnn| 2. Curve Dependencdies | 3, Generator Parameters | 4, select Underlyings |

. ooy USD ELIR

----- # Base Pwd USD

i 4 Foreign Pwd EUR ¥eoy USD EUR @ (USD LIBOR 3M)
Base Fwd Curve :USD;’E#SIS 1USD 3M LIBOR EUR &6M EURIBOR/CLOSE 5/...
Foreign Fwd Curve EUR/BASIS EUR 3M EURIBOR 6M EURIBOR/CLOSE 5/2...
Discount Curve :USD,."ZC Libor /CLOSE 10/15/14 11:16:45.000 AM PDT -
Bond Benchmark Curve

For the forecast curve in base currency, select the forecast curve in foreign currency in the Foreign Fwd Curve field,
and a discount curve in the Discount Curve field. You can clickﬂto select a curve outside of the package.

o Xecy USDELR | 1. Curve Definition | 2. Curve Dependencies | 3. Generator Parameters | 4, Select Underlyings |

- i Kooy USD ELR

o o5 Fwd USD

i g Foreign Pwd EUR Base Fwd USD : (USD LIBOR. 3M)
Base Fwd Curve -
Foreign Fwd Curve :Fureign Fwd ELIR -
Discount Curve :USD,.".'-"_C Libor /CLOSE 10/15/14 11:16:45.000 AM POT -
Bond Benchmark Curve
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For the forecast curve in foreign currency, select the forecast curve in base currency in the Base Fwd Curve field, and
a discount curve in the Discount Curve field. You can click ../ to select a curve outside of the package.

. Mecy USDELR. | 1. Curve Deﬁnitinn| 2. Curve Dependencies | 3. Generator Parameters | 4, select Underlyings |
- Xccy USD ELR

i 4 Base Pwd USD

P Foreign Fwd EUR. : (EUR EURIBOR M)
Base Fwd Curve :Ease Fwd USD -
Foreign Fwd Curve -
Discount Curve USD/BASIS USD 6M LIBOR 3M LIBOR/CLOSE 5/26/10 8... +

Bond Benchmark Curve

Step 3 - Generator Parameters tab - Define generator parameters for each curve as needed.

P See Generating Derived Zero Curves for details on zero curves.

P See Generating Basis Curves for details on basis curves.

Only one curve in the package can use the shaping method "Daily Forwards Spread". Unlike for a single curve, in the
multi-curve this spread method is computed for the entire curve (the "100Y" choice), regardless of the user's choice.
Thus it cannot be applied to only parts of the curve, as it can in the single curve window.

Also, daily points are not stored on the curve. This decreases memory requirements of the curve and increases speed.
Instead, the points seen on the curve will be the union of the maturity dates of the curve underlying and all the points
calculated on the shaping curve (the curve to which the spreads are added). The shaping curve is specified by the
generator parameter of that name, and has choices of Base and Discount.

Initial Guess Strategy ( DoubleGlobalM Generator)

DoubleGlobalM generator generates two curves simultaneously, in two phases: in the initial guess phase, suitable trial
curves are found for both curves, and in the optimization phase, the optimization algorithm is executed, using the trial
curves from the initial phase as the initial guess.

This parameter adds flexibility to the initial guess phase. It can be set to: Single Trial Curve (default) or Distinct Trial
Curves.

« Single Trial Curve - One single curve is bootstrapped and used as the initial trial curve for both curvesin the
package.

« The "Distinct Trial Curves" option introduces new behavior: two distinct trial curves are bootstrapped, one for
each curve in the package. This option is not supported when the two curves in the package are Base Curve of
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each other, in which case an exception is thrown, as this type of mutual dependency makes it impossible to
bootstrap the curves independently of each other.

There is a performance trade-off between the 2 strategies:

« Single Trial Curve spends less time on the initial guess phase but since there is only one trial curve, it can happen
that the initial guess is significantly off from the optimal curves, resulting in a longer optimization phase time.

« Distinct Trial Curves spends more time on the initial phase, but that will be partially offset by a faster optimization,
since there is a good chance that the distinct trial curves are closer to the optimal curves than in the single curve
case.

Step 4 - Select Underlyings tab- Select underlying instruments for each curve.

P See Generating Derived Zero Curves for details on zero curves.

P See Generating Basis Curves for details on basis curves.

-:?”; TIP: To open any of the underlyings from the Select Underlyings tab, press Ctrl and double-click the
= underlying.

Step 5 - Enter Quotes tab - Enter / review quotes for each curve.

Step 6 - Enter Resets/Turns tab - Enter / review resets and turn rates for each curve as needed.

4, Select Underlyings 5. Enter Quotes 6. Enter Resets/Turns 7, Summary 8. Graph

Refresh Quotes Save Quotes Bid==Ask Bid<=<Ask
Quote MName Type CLOSE
MM.USD.12-28-2020.01-04-2021 Yield 6.00000000
MM.USD.LIBOR.3M.LIBORO1 Yield 0.58000000

Step 7 - Generate the curves.
Click Generate|t0 generate the curves. For a new package, you will be prompted to enter a package name.
« You can view the package summary in the Summary tab with the curve dependencies.

Here you can also make Day Count and Frequency settings for each curve in the package. Different curves can
use different settings.

Revision 2.0 / Approved

November 2024 Proprietary and Confidential

Page 35/53


CurveBasis.htm#Generati2

I!I Nasdag

Nasdaq Calypso
Zero Yield Curves / Version 18

1. Curve Definition I 2, Curve Dependencies I 3 kers
4, Select Underlyings | 5. Enter Quaotes i, Enter Resets/Turns 7.5ummary 3. Graph

Aktribute Curvel Curyez

Zurve Mame S0 21 S0 22
||Rate Index S0 LIBOR, 3M LSD FEDFUNDS 10
||Disc-:n.|nt Curve IS0 22
||F|:|reign Find Curve
||Base Fed Curve sh 1
||B|:un|:| Benchmark Curve
||'-.-'iew Curve I Wigy I Wig Il
{|[Day Count ~ ACT[3E0 -~ ACT[365
I|FrEI:|I.IEI'|I:‘:.-' - QTR - 54

» You can click Viev_v| for each curve to display the generated curve.

« To see agraph of points plotted for all curves in the package, see the Graph tab.

1, Curve Definition I 2, Curve Dependencies | 3. Generakbor Parametbers |
4, Select Underlyvings I 5, Enter Quotes 6, Enter Resets/Turns | 7. Summary | 8. Graph
Shiow :Mid v: | ’ Add Curve ] Remove Curve
1.5
-_————
—
1.0 —_—
v #
= =
5 05 s
L
A R
e
-0.5 . . . . . .
2020 2025 2030 2035 2040 2045
Date
| — ELR.010.FO_Mid — ELR,03M,.FO_Mid
[] Forwards Tenor | 10

— Use the "Show" drop-down to select the quote type.

— You can click Add Curve|to manually load dependent curves. Click Remove Curve|to remove any curve from

the graph.

— Select the "Forwards Tenor" checkbox to display forwards. When the checkbox is selected you can choose

the tenor from the drop-down.

Step 8 - Save.
Click save|to save the package.
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2.2 Pricer Configuration
You need to assign each curve defined in the multi-curve package to a pricer configuration.

From the Calypso Navigator, navigate to Market Data > Pricing Environment > Pricer Configuration, and click Load|to
select a pricer configuration name.

2.2.1 Discount Curves

Select the "Discount Curves" panel to assign the discount curves.

[ Pricers | Discount Curves | Forecast Curves | Surfaces | Product Specific | Model Parameters | FX|

Curves “ Details
| =l Currency
I_T Lﬂ i Currency ISD
Domidliation ANY

curr... « Domiciliation  Caollateral Currency  Type E Collateral Policy
CAD ANY MOME ANY Collateral Policy MOME
ELIR ANY MOME ANY = Product
GEP ANY MOME ANY Type ANY
Py ANY MOME ANY sub Type AMY
s ANY MOME ANY Extended Type  ANY
uso AMNY NONE ANY Bl Rate Index
usD ANY MOME ANY Mame ANY
UsD ANY NONE ANY Teror ANY (
usD ANY MOME AMY E Market Data
ZAR. ANY NONE ANY Market Data

T T— 3

» Select the parameters for which the curve applies, and select the curve.
» Click Add|to add the curve to the pricer configuration.
» Then click Save|to save the pricer configuration.

P See Pricer Configuration for details on this panel.

2.2.2 Forecast Curves

Select the "Forecast Curves" panel to assign the forecast curves.
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5D C1(15632)

Pricers |  Discount Curves Forecast Curves faces |  Product Specific Mode! Parameters

Currency |USD Product | AMY - [ AMNY - || ANY - | Add
Index  LIBOR - | ANY Curve USD €1 l ] [ Remave ]
Currency Index Curve

LIsD

PRIME. ANY. AMY. ANY . AMY

BASIS USD 1D PRIME 3M LIBOR(4559)

Select a currency, a product or ANY, a subtype or ANY, an index, a tenor or ANY.

Click ../to select the curve.

Click Add|to add the curve to the pricer configuration.

Click save|to save the pricer configuration.

P See Pricer Configuration for details on this panel.
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3. Zero Curves Reports

The following reports are available for zero curves.

o Curves Used
e Curves Points

» Daily Discount Factors

3.1 Curves Used

Add a menu item for action reporting.ReportWindow$CurvesUsed.

The Curves Used report allows viewing zero curves used for a given trade filter.

T A ARG i oo R Gk — a
| A CurvesUsed Report (10/8/14 93240 AM) - G=ELCD
Report Data View Export Market Data Utilities Help
EEIE
[
T T i
Trade Filter | ALL a Start, |[- = -
Curve type iCurveZeru - i Currency !ANY |m
Trade Filter  Trade Id  Trade Product Desc Pricer Used Usage - Curve Name
ALL 1228 [XCCySwap/01/29/2009/F:EUR/EURIE... |PricerXCCySwap [DIS, FOR] |ZC USD Libor-Deposit 3M/6M .
ALL 1230 (XCCySwap/03/25/2018/F:USD/LIBOR/... |PricerXCCySwap [DIS, FOR] |ZC USD Libor-Deposit 3MfeM =
ALL 1230 (XCCySwap/03/25/2018/P:USD/LIBOR/... |PricerXCCySwap [DIS, FOR] |ZC JPY Libor-Deposit
ALL 1233 |Floor JUSD/CMS ISDAFIX 3PM/S10Y/3.50. .. PricerCapFloor [DIS, FOR] |ZC USD Libor-Deposit 3M/6M
ALL 1234(Swap/08/14/200%/P:USD/PRIMESID + ... |PricerSwap [DIS, FOR] |ZC USD Libor-Deposit 3M/6M
ALL 1235(Swapf07/20/2020/P:USD/LIBOR/3M /R... PricerSwap [DIS, FOR] |ZC USD Libor-Deposit 3M/6M

3.2 Curves Points

Add a menu item for action reporting.ReportWindow$SCurvePointsUsed.

The Curves Points report allows viewing points of zero curves used for a given trade filter.
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E CurvePaointsUsed Report (10,
Report Data View Export Market Data Utilities Help
EEIE] |
Trade Filter [ALL - I Frequency | Default - Day Count gDefauIt
‘ Ir 1l [ T T
Start 10/01/2014 | ¥ - End| |[+ - v]
| L
I I T
Curve type [Cur\erero - Currency IANY | E] Instance !CLOSE
Curve Name Curve Id Curve Type DF Mid Curve Datetime Curve Point Date Zero Mid Offset Days Index Tenor Rate Index Trade Filter
ZC EUR Euribor 2123|CurveZero 0.999965224543(10/8/14 10:16:458.000 AM PDT 10/10/2014 0.626942 2|6M EURIBOR. ALL -
ZC ELR Euribor 2123|CurveZero 0.999843521768(10/8/14 10:16:48.000 AMPDT  |10/17/2014 0.6265942] 9|6M EURIBOR. ALL b
ZC ELR Euribor 2123|CurveZero 0.999115199934(10/8/14 10:16:48.000 AMPDT  (11/10/2014 0.967999 33(6M EURIBOR. ALL
ZC EUR Euribor 2123|CurveZero 0.996496807084(10/8/14 10:16:48.000 AM PDT 01/12/2015 1.320343| 95|6M EURIBOR. ALL
ZC ELUR Euribor 2123|CurveZero 0,992705371568(10/8/14 10:16:48.000 AMPDT  |06/16/2015 1.052838 251(6M EURIBOR. ALL
ZC ELR Euribor 2123|CurveZero 0.992904522993(10/58/14 10:16:48.000 AMPDT  |12/14/2015 0.554279 432(6M EURIBOR. ALL =
ZC EUR Euribor 2123|CurveZero 0.994533883358(10/8/14 10:16:48.000 AM PDT 12/19/2016 0.24538 803|6M EURIBOR. ALL

Make sure to select a start date.

3.3 Daily Discount Factors Report

The Daily Discount Factors report displays daily discount factors and zero rates for all discount curves used in a
particular pricing environment. The report exports curve points as they exist in the curve object based on selections
made for start and end tenors and frequency.

The menu action to launch the report is
reporting.ReportWindows$DailyDiscountFactorsAndCommodityPrice.

After you launch the report, click Criteria to make settings for the report output.

_A DailyDiscountFactorsAndCommadityPrice Report (8/2/16 2:11:31 PM) (=] & [
Report Data  View Export  Market Data  Utilities  Help

BRIB I |
IE Criteria J

Skark Tenor End Tenor Frequency Curve Type

» Select a Start Tenor, End Tenor, and Frequency from the drop-down lists. Curve Zero is currently the only option
for the Curve Type setting.

» Click B to load the report and view results.
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Report  Data  View Export  Market Data  Utilities  Help
EEEX |

% Criteria

Date GEPJSONIALIDZC GEP SOMIARINCLOSE May 26, 2010 11:59:00 df | GBPJSOMIAIDZC GEP SOMIA(R)CLOSEMay 26, 2010 11:59:00 P
08022016 Lll a] A
03/03/2016 0.999956522123225 0.45157453 |EJ
0Ei04/ 2016 0,99997 3644420106 0.45157453) '
03/058/2016 0,99996046659064 1 0.45157453
03/06/2016 0.99994 7250534525 0.45157453
03)07 2016 0,99993411 2352665 0.453157453
030G/ 2016 0,999920935344 149 0.45157453
03/09/2016 0,999907758509277 0.45157453
03/10/2016 0.999594540540094 0.45176347
0z/11/2016 0,9995313124185833 0.43195241
03/12/2016 0,999565074145915 0.45214135| —

4 [ 3
(2 Load completed successfully ” Pricing Dekails; 812016 2:11:31 PMEDT - OFFICIAL - ”

— The names of curves are listed horizontally at the tops of columns, and dates for curve points are listed

vertically in the first column.

— Each curve provides output in two columns to display both daily discount factors and zero rates.

» You can click St to clear items in the report panel and any templates that were used to generate results.

» You can select a template and click ‘E to display the number of objects that will be loaded from the database

before loading the report.

» You can click & to print the report results.

» You can also click the down arrow in the Pricing Details field to change the valuation date and select a different

pricing environment.
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4. Market Data Smoothness Report

Market data smoothness report allows you to review the smoothness of the interest rate zero curves, forward curves
as well as vol surfaces. This report helps in highlighting any steep jumps in the market data like interest rate curves
and vol surfaces. This report will enable you to identify any inconsistent points and capture any false market data
moves.

It will run on persisted market data only. Currently there is no support for any real-time updates however it will be
possible to manually refresh the report to pick up any newly updated and saved market data instances.

Before you Begin

You will need to specify the following access permissions to be able to view the market data smoothness report as
well as create, configure and delete a market data set.

« CreateMarketDataSetConfig
« ConfigMarketDataSetConfig
« DeleteMarketDataSetConfig

« ViewMarketDataSmoothnessReport
A Access Permissions — O >

Groups Users Group Access  Book Access  Workflow Access  Data Segregation

Group Mame | calypso_group e Duplicate ...

' ACcess "~ _
= Functions

- & AccessPerm :
lﬁ AddModifyAccountExternalMame | lﬁ Add Read/Write

B 8 AARA oA e & s 1t T +

_A Select Functions X
fizations

Filter srketdatapeteonfi Filter |smoothness i
Permissions

ConfigMarketDataSetConfig ey ViewMarketDataSmoothnessReport | Close
CreateMarketDataSetConfig
DeleteMarketDataSetConfig =

You need to create a menu item for the Market Data Smoothness Report using menu action
marketdata.reports.MDSmoothnessReportFrame.

Revision 2.0 / Approved

November 2024 Proprietary and Confidential

Page 42 /53



F' Nasdaq Calypso
Nanaq Zero Yield Curves / Version 18

4.1 Supported Market Data
The Market Data Smoothness Report currently supports the market data of type:
« CurveZero

e« CurveBasis

« CurveZero or CurveBasis generated via Multicurve Package (Please refer to the Calypso Multicurve Package
documentation for more details)

« VolSurface3D of Type = RATE

4.2 Tour of market data smoothness report

A Market Data Smoothness Report 2 - [m] x
Help ng 3
= " Details Running
valD Nov 6, 2018 1:53:27 PM | Priding Env: |OFFICIAL v| Osplaylayout:[Tabs o] Ihml:h
[ A | [l ]

5 smoothness Report Market Data Sets

I\ zc usD Libor [Usp.01s | 2€ USD Libor 3Mf6M || 1SDA-Curve |

Sample of a Zero Curve Market Data Report in tab view mode

4.2.1 Adding Market Data Set

Market data set will contain the name of the market data set, report type and configured market data.
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Step 1: Right click on the folder Smoothness Report market Data Setto add the market data set. It will open up a pop-
up as shown below.

Smoothness Report Mark

Add Market Data Set...

Expand All
Collapse All

T T

Step 2: Click on the Add Market Data Set and that will open another pop-up Market Data Set Config.

_A Warket Data Set Config - Add 4
Market Data Set Name: ||
Report Type: Curve Zero Rates e
[] Show Dependencies
Save Close

» Market Data Set Name - Enter the name of the market data set.

» Report Type - Enter the type of market data that can be selected in the market data set. Click Savel Possible
options are Curve Zero Rates, Curve Forward Rates and Rate Volatilities.

Market Data Set Name:

Report Type: Curve Zero Rates w

Curve Forward Rates
Rate Volatilities

« Curve Zero Rates - Displays graphs of zero rates for selected curves. This includes Curve Zero, CurveBasis using
standard and multicurve generators.

Additional Options :

- Show Dependencies : A boolean flag with default value as FALSE when unchecked. If TRUE when checked,
then the dependent curves(if any) will be graphed along with the selected curve.

« Curve Forward Rates - Displays graphs of forward rates for selected curves. This includes CurveZero, CurveBasis
using standard and multicurve generators.

Additional Options :
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- Show Dependencies : A boolean flag with default value as FALSE when unchecked. If TRUE when checked,
then the dependent curves(if any) will be graphed along with the selected curve.

— Forward Tenor Selection : A drop down list with the following hard coded values; "From Curve Definition",
1D, 1W, 1M, 3M, 6M, 1Y.
Default value is "From Curve Definition" meaning the Rate Index Tenor is selected from the curve definition
tab. If the Rate Index Tenor is blank, it falls back to 1D.

_A Market Data Set Config - Add X

Market Data Set Name:

Report Type: Curve Forward Rates e

[ ] Show Dependencies

ForwardTenar: |From Curve Definition .-
From Curve Definition
1D
1w
1M
M
=1
1Y
Il

Save Close

« Rate Volatilities - Displays 2D graphs of implied volatilities and selected axis. It includes VolSurface3D of Type =
RATE.
Additional Options :
- Vol on X-axis : A boolean flag with a default value as FALSE when unchecked. If checked it means, the vol
will be displayed on the X axis. The implied vol is graphed on the Y axis by default.

— Second Axis : A drop down list which enables you to select Tenor, Strike or Expiry to be graphed on the
second axis.

_A Market Data Set Config - Add X

Market Data Set Mame:
Repart Type: Rate Volatilities e
[] Vol on X Axis

Second Axis: [Tenor -

Save Close
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Step 3 : A market data set node is added to the tree panel under the main folder Smoothness Report Market Data Sets
once its added as described above. Right click on the added market data set node. That will open up a pop up as
shown below.

=~ . Smoothness Report Market Data Sets

Market Data Set: 2

Configure...
Insert iterns from Pricing Env

Delete Market Data 5et

« Configure - The configure option will open up the Market Data Set Config as described in Step 2.

« Insert Items from Pricing Env - Click to open the pricing environment selector.

_A Pricing Environment Selector >

Search text:

Choose a pridng environment:

AllianceBernsteinZC M
AnalyticsTesting

ARCTest

Automation

BACKOFFICE

Blotter Environment

CYA_3ML

CVA_FF

CYA_FF_OMLY

default

L4 >

K Cancel

Click on the pricing environment of interest and click OK. That will open up a pop up window with list of configured
market data filtered for the report type on the selected node. If the report type is "CurveZero Rates" only the curve
types falling under zero category will be displayed in the pop up window for the selected pricing environment.
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Drag & drop items to MarketDataSets

Q- Type here to filter

OFFICIAL
ISDA-Curve
ARS Discount curve
ZC ALD ADMIA
ZC ALD BBSW
BRL BMF DI
ZC CAD BA
ZC CAD Libor
ZC CHF Libor
ZC CZK. Pribar
ZC DKK Cibor
ZC DKEK DKKOIS

seessessese:

=~ . Smoothness Report Market Data Sets

Forwards [CURVE_FORWARD _RATES]
Vol [RATE_VOLATILITIES]
[+ | Zero [CURVE_ZERO_RATES]

Nasdaq Calypso
Zero Yield Curves / Version 18

You should be able to drag and drop single or multiple selections to Market Data Set nodes. It is also possible to filter
on name, currency as an example using the filter as shown above.

Market Data Tree Panel

=~ . Smoothness Report Market Data Sets

..... ’ Configure...

Insert items from Pricing Env

Delete Market Data Set

----- # ISDA-Curve

----- # USD.OIS

----- # ZCUSD Libor

----- # ZCUSD Libor 3MfaM

| | Vol [RATE_VOLATILITIES]

----- # VOL CAP/FLR USD LIEOR
----- # VOL SWAPTION USD LIBOR
= | Zero [CURVE_ZERO_RATES]

On the left side of the Market Data Smoothness Report, there is a tree panel that gets added after you follow steps
described above. The hierarchy is as follows:
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Main node - Smoothness Report Market Data Sets. When you right click on this node, you can Add a market data set.
You can expand to the lowest market data dependency node. You can also collapse to market data sets node.

Smoothness Report Mzges
= | Forwards [CURVE
. .. ISDA-Curve
-..# USD.OIS
.4 ZCUSD Libor

Add Market Data Set...

Expand All
Collapse All

Secondary node- Configured report type . When you right click on this node, you can configure and add market data
items to the market data set.

= Smoothness Report Market Data Sets
SForwards [CLIRVE FORWARD RATFS]
Configure...

Market Data Sel

Insert iterns from Pricing Env

Delete Market Data Set

Tertiary node - Items inserted by dragging and dropping from the pricing environment pop up. When you click on this
node, you can delete or remove the market data item added.

(= Smoothness Report Market Data Sets
(| | Forwards [CURVE_FORWARD_RATES]

e
..... & UsD.OIs Remowve

..... . FrRnlihere

4.2.2 Loading Report Details

The system will allow you to enter the following input parameters for generating the report.

» Val Datetime - Enter valuation date and time for which you want to run the report. The report will run as of this
date and time. It loads the latest market data instances as of this date for the market data specified in the market
data set. Default is current date and time.

Criteria

UERE == llMoy 6, 2018 1:53:27 PM e

« Pricing Env - Enter the pricing environment which determines the instance type of market data to be loaded
(CLOSE, LAST, OPEN). It also supplies the time zone for comparing the Val Date and Market data instance dates.
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« Display Layout - Grid and Tabs

Display Layout: |Tabs e

Grid

Grid - All market data graph panels will be displayed as a grid.

|# €) VOLSWAPTION USD LIBOR (CLOSE) 2014/05/02 20:00:01 0O X | [# €) VOLCAP/FLRUSDLIBOR (CLOSE)2012/02/21 09:00:00 o x

Expiry: Volatility: 0.0 Tenor Al . | Expiry: Volatility: 0.0 Strike | Al

VOL SWAPTION USD LIBOR VOL CAP/FLR USD LIBOR

50

[

[

Volatility
I I
Volatility

FTOZ/E0/TT
ST02/50/50
9T0Z/E0/s0
6L0Z/20/S0
$Z0Z/20/50
6202/20/50
FEDZ/Z0/50
£T0Z/SZ/Z0
FI0E(FEE0
LT0Z/EE(Z0
Faraletalral o]
LEZ0Z/EE(Z0
ZEOZ/EE/Z0

Expiry Expiry

An example of swaption and cap/floor vol surfaces in grid view mode

Tab - All market data graph panels will be displayed as tabs so only the first graph is visible and you must tab
through to see the remaining panels.

[Note: You need to re-run the report when you change the view from tab to grid or vice-versal]

4.2.3 Running market data report

Click on the market data set node in the tree panel on the left side of the smoothness report. You can perform the
following actions:

« Run - Click on the Run|to execute the report. A graph will be displayed on the screen based on the market data set
selected as of the val date, time and pricing environment entered on the top of the report.

« Cancel - Click on Cancel|to stop loading the report.
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+ Reload - Click on Reload|to reload the entire report or individual market data graphs. The button will reload the
whole report and pick up any newly saved instances of market data since the last run.

4.2.4 Viewing Market Data report

Graph panel comprises of the following :

» Graph - All graphs will be 2D graphs. For curves, the axes are always Rate (Y axis) by Date (X axis). Based on the
configuration, it can either be zero rates or forward rates. For vols, the Y axis is implied volatility and X axis is
driven by you based on your selection in the market data set config window. By default, the report always
displays "Mid" data.

o s —— e

5.25
5.00
4.75

4,501}
4,251
4,004}
3751
3501

3.25
.00

Rate

2,50
2,25

2,004

175
1.50

1254}

1.00
0.75

0,504

0.25
0.00

2751

Graph

Jan-2020 Jan-2025 Jan-2030 f—) Jan-2035 Jan-2040 Jan-2045
Date

— Forward 3M: ZC USD Libor |]

| 2cusD Libor [UsD.015 | 2€ USD Libor 3M/6M | 15DA-Curve |

An example of forward rate curve
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[# €) VOLSWAPTION USD LIBOR (CLOSE) 2014/05/02 20:00:01 o x

Expiry: Volatility: 0.0 Tenor Al

( VOL SWAPTION USD LIBOR ]

45.0
42.5
40.0
37.5
350
325

20,0

==
=
=
=
=}
=

- o o o o o o
— al al al al al al
= = = = = =
[} (=) (=) ) (=) (=)
3] ] o I 18] 18]
- - - - - -
15 i8] i8] 19 i8] i8]
[} = = ) = =
= = = () 18] @
o~ ol = £ '] =

' AT0Z/E0/°

WOL SWAPTION USD LIBOR  |WOL CAP/FLR USD LIBOR

An example of swaption vol surface

For the Vol surface, there is a third data set displayed as a slice. When the vol graph is first opened, the slice drop
down uses "ALL" by default. You can filter on individual slice values as desired. The example above has expiry on the
X second axis.

« Labels - The graph axes are labeled with Rate, Date, Expiry Volatility, Tenor, Strike based on the selection made in
the market data set config. It also displays the headings of the market data items selected in the market data set.

« Market Data Information - The graph panel top heading includes a market data name, market data instance
(CLOSE, LAST, OPEN) and market data instance Datetime.

[« ) VOLSWAPTION USD LIBOR (CLOSE) 2014/05/02 20:00:01

e Interactions -
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Date: Feb 23, 2027  Rate: 1.5856431451620523

3.00

2,75

2,50

2,23

2,00

1.75

Rate

1.50

1.25

1.00

0.75

0.50

B

An example of a zero rate curve opened in tab view

Nasdaq Calypso
Zero Yield Curves / Version 18

Properties...

Copy i f i
Saveas..  [GeSEEEEEES ............................... ............................... .................

Print...

Zoom In

FoomOut | ............................... ............................... .................

Auto Range

Jan-2020 Jan-2025 Jan-20320 Jan-2035 Jan-2040 Jan-2045
Date
— ZC LISD Libor
I m B B m T

Once the report is loaded, you can interact with the output in the following ways:

Zoom : Provides the ability to zoom in and zoom out of the graph.

Show Data : Clicking on any part of the graph will give detailed data regarding the point on the graph. For
curves, the detailed data shows Date and Rate. For vols, the detailed data shows Tenor, Strike, Expiry and
Volatility depending upon what is selected in the market data set.

Add/Remove Curve - You can add a curve to the selected graph however this selection is only valid for the
current session. When you reload the report, all adhoc curves that were added will be lost.

Refresh/Reload Market Data - You can refresh -any specific graph panel. In this case, the latest persisted
instance of the market data will be retrieved and re-graphed.

Open Market Data Window - You can open the market data window -associated with the given graph
panel. This helps in investigating any issues with market data items for unexpected results.
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— Maximize and Close Panel - You can temporarily maximize lBlany single graph panel to the size of the
overall report window. This is applicable when the display layout is grid. For both tab and grid views, there is
an . to close any panel.
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