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1. Pricing Environment Overview

Nasdaq Calypso
Pricing Environment / Version 18

Pricing data are collected in a pricing environment: quotes, curves, volatility surfaces, correlation matrices, pricing
routines, pricing parameters.

A pricing environment is identified by a name throughout the system. Each time you price a trade or a set of trades,
you can select a pricing environment, and check if the pricing environment contains all the data needed for pricing.

Multiple pricing environments can be defined, based on pricing needs: trading, accounting, compliance, etc. You can
set a default pricing environment.

A pricing environment contains:

« A pricer configuration that registers pricing data and pricing routines:

— Pricing data are curves and surfaces.

— Pricing routines are sets of calculation formulas — The outputs of the pricing routines are pricer measures.

« Aset of pricing parameters that allow modifying the behavior of the pricing routines.

« A quote set that contains market quotes.

« Adaychangerule.

o« Atimezone.

Facts about Pricing Environments

Users can share them. This ensures that everybody on a desk is using the same pricers
and the same market data.

Changes are propagated to everyone. When one user updates a piece of market data
(for example, saves a new curve), this change is immediately available to all the other
users of the same pricing environment.

They can be updated automatically at regular intervals (for example, every five
minutes), or upon demand. People can work with the assurance that they are always
using up-to-date market information.

They are persistent in the database. Therefore, you can reconstruct how a deal was
originally priced.

They are under access control. All traders may be authorized to change the pricing
environment that the trading desk uses and all salespeople may be allowed to use that
pricing environment but not to change it. Similarly no trader may be authorized to view
or change the official end-of-day pricing environment.

They are used consistently throughout the system. The accounting module that posts
daily NPV and accrual changes to the general ledger will generate the same number as
the risk management reports and these will also agree with the trader’'s numbers.
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» Users can switch between them easily. If a new pricer is being evaluated, users can
compare it with a pricing environment that uses the old pricer.

1.1 Defining a Pricing Environment

Prior to defining a pricing environment, you need to define market data: curves, volatility surfaces, correlation
matrices, etc. as needed. Market data are created from the Market Data menu. Help is available from each market
data window.

From the Calypso Navigator, navigate to Market Data > Pricing Environment > Pricing Environment to define a
pricing environment.

z Pricing Environment Window (User: calypso_user) = | I:I|_>

Mame (INTRADAY

Comment

Pricer Config IINTF‘..ﬁ.D.ﬁ.Y

Quote Set |defau|t

Pricing Params Set IINTF‘.ADAY

Base Currency ILISD

Day Change Rule ITlmEZonE

0L 0 1

Time Zone I.ﬁ.merir:a,."Lus_Angeles

Mew | Delete | Save | Refresh | Help | Close |

» Click New|to define a new pricing environment.

» Select the components of the pricing environment: Pricer Config, Quote Set, Pricing Params Set, Base Currency,
Day Change Rule, and Time Zone. They are described below.

» Click Savel You will be prompted to enter a pricing environment name.

Real-Time Updates

The market data (quotes, curves, and surfaces) coming from live-feed providers can be distributed throughout the
system in real-time using a Market Data Server.

P Refer to Calypso Market Data Server documentation for details.
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1.2 Pricer Configuration

Calypso uses the term ‘pricer’ to denote an algorithm that can price or value a trade or position. For securities, the
pricer multiplies the amount of the holding by the price of one unit. For derivatives, pricers can be quite complicated
and involve multiple pieces of market data (interest rate curves, repo curves, volatility surfaces, etc.).

Pricing is not an exact science. Many algorithms have been developed for valuing derivatives or convertibles or high-
yield corporate debt. Different firms take different views on which algorithm is “best” for which product. Often,
different parts of the same firm will use different algorithms. For example, the middle office may not use the trader’s
favorite algorithm. Some firms regard the quality of their analytics as a competitive advantage. Others rely on outside
software firms that specialize in producing analytics.

Calypso’s approach is three-pronged:
« Provide a good “standard” algorithm for each product we support.
« Provide APIs to enable clients to plug in their own internally-developed or third-party analytics.
» Enable users to switch between pricers easily.

A pricer configuration provides most of the important market data used to value financial instruments, and it
establishes the user's set of preferred pricing methodologies. In some cases, each user will have his own pricer
configuration, since the individual priorities of a given user mean that he may not wish to price a given instrument with
the same market data or even the same valuation methodology as other users. For example, a trader may want to
calculate a very precise net present value for his swap, while a risk auditor may want to value the swap very quickly
because he has many more swaps to price.

To accommodate user preferences for different market data and pricing methodologies, each user setsup a
PricerConfig object that:

« Pairs financial instrument types with the pricer classes that price them.

« Establishes the set of curves and surfaces and other market data items that each pricer uses to price the
instruments.

The pricer configuration defines what pricer to use for a given type of product. Each subtype can be given a different
pricer. Thus, there could be one pricer for treasury bonds, a second one for corporate bonds, and a third for
mortgages, etc.

The pricer configuration also defines what market data the pricers should use. To ensure consistency, all pricersin a
pricer configuration get the same market data from the same source. For example, all pricers that need a EURIBOR
volatility surface will use the one called EOD_EURIBOR and all pricers that need a USD CP forecast curve would use
EOD_USD_CP, etc.

You can bring up the Pricer Configuration window from the Pricing Environment window, or navigate to Market Data >
Pricing Environment > Pricer Configuration from the Calypso Navigator.

[NOTE: If you want to modify an existing pricer configuration, make sure that you load it first]
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z Pricer Configuration Window (User: calypso_user) = = | I:I|_
Name IINTRADM’ [# Lazy Refresh
Parents I Clear
Comment
Credit | AB5 | Correlation | Commodity | Custom | Trade Level Qverride | Calibration
Pricers | Discount Curves I Forecast Curves I Surfaces I Product Spedfic I Model Parameters I FX I Repo
Pmductl.ﬁ.DP. ~| SubType |Ar~w =] Add
Extended Typel.ﬁ.NY j PﬁcerlPricerEquitg.r j | Femove
Product - ExtendedType SubType Pricer
AR AMY ANY PricerEquity N
AssetPerformanceSwap AMY AMY PricerAssetPerformanceSwap |
AssetSwap CreditContingent AMY PricerAssetSwapCreditContingent

You can assign the following data in the pricer configuration:
» Inthe Pricers panel, you can associate pricer classes with product types.
« Inthe model parameters panel, you can specify pricing parameters per pricer.

« Inthe trade level override panel, you can define keys that will be used in trades to override default pricers and
market data items.

e Inthe other panels, you can associate market data with the pricing environment.

1.2.1 Lazy Refresh

Lazy Refresh is a mode on the Pricer Configuration which improves the system performance by not loading the market
data, only their ids. The actual market data are loaded when requested by the Pricer. This is achieved by giving the list
of market data ids which are not yet loaded to the Pricer Configuration, and refreshing the Pricer Configuration.

The Lazy Refresh mode only applies to market data specified in the Product Specific, Custom, Credit, and Repo
panels of the Pricer Configuration. If a custom Pricer uses market data from these panels it MUST be made Lazy
Refresh compatible, otherwise the market data will not be loaded in Lazy Refresh mode.

b Refer to the Calypso Developer’s Guide for information on making a custom pricer Lazy Refresh compatible.

1.2.2 Parent Pricer Configuration

You can select a parent pricer configuration(s) to use pricer configuration information from that configuration when
the child configuration does not have the information. Click ..Jto select a parent.
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1.2.3 Selecting Pricers

Pricers are described in the following Calypso Analytics guides:
e Bond Analytics Guide
» Commodities Analytics Guide
o Credit Derivatives Analytics Guide
o Equity Derivatives Analytics Guide
« FXand Money Market Analytics Guide
» Inflation Analytics Guide
« Interest Rate Derivatives Analytics Guide

« Calib Integration Guide

Select the Pricers panel to associate a Pricer class with a product type.

Credit | ABS | Correlation | Commodity | Custom | Trade Level Override | Calibration

Pricers I Discount Curves I Forecast Curves I Surfaces I Product Spedfic I Model Parameters I FKI Repo
Pmduct|mp. | SubType I.ﬁ.N‘f | Add

Extended Typel.ﬁ.NY j Pri::erlPriu:erEquitgr j | Remove

Product - ExtendedType SubType Pricer

Swap AMY CMSs PricerSwapHagan - |

Swap AMY ERL PricerERLSwap

Swap AMY AMY PricerSwap

Swap ANY Standard PricerSwap

» Enter selection criteria and select a Pricer class. You can click ..|to add a custom pricer.

P Refer to the Calypso Developer’s Guide for information on implementing custom pricers.
» Then click Add|
» Click Save|to save the pricer configuration.

[NOTE: There is the possibility to price trades from stored prices (marks) using pricer "PricerFromDB" -
Stored prices can be imported in the database using report "reporting.ReportWindowSPricerFromDB" - Help
is available from that report for complete setup details]

1.2.4 Selecting Market Data

To select a curve, a volatility surface, or a correlation matrix:
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» Select the appropriate panel: Discount Curves, Forecast Curves, etc.

[NOTE: Market data requirements are described in the trade windows from the Help menu: what type of market
data, and how to select them in the pricer configuration — They vary for each type of trade]

» Enter selection criteria and select a curve, volatility surface, or correlation matrix.
» Then click Add[
» Click Save|to save the pricer configuration.

1.2.5 Sample Discount Curve Association

Model Parameter I Et | pepo | credt | aps | Correlation | Commodit; | Cuskom | Trade Level Crverride | Calibration
. Pricers Discount Curves | Forecast Curves I Surfaces I Product Specific
Curves Details
E Currency
|_T Li Q Currencyl  JSD
Currencys NOME
Currencyl  CurrencyZ  Domicliation  Collateral Policy  Type SubType  Extended Type  RateIndex  Temor  Market Data I Domiciliat. .. AMY
ELR MOMNE ANY MONE SwapCrossCurrency  [AMY A ANY ANY EUR.USCLWMC.F | 5 collateral Policy
s MONE ANY MONE ANY AMY AN ANY ANY IS0, 03M.FOS Callateral,,, NOME
ELIR. MOMNE AMY MOMNE ANY LMY AN AMY AMY ELUR.03M.FO(S = Product
CAD MOMNE ANY MONE ANY ANY AN ANY ANY CaD.010.Fo7 Type AMY
uso MCOME AMY S0 AN LMY AMY AMY AMY Sub Type  ARNY
MONE v nomE 7 7 / LIEOR i £ W | Extende... any
El Rate Index
Marne LIBCOR.
Tenor ANY
E Market Data

Market O, [USD.3M.LIBOR

Note that discount curves can be configured by currency pair when the intention is to use the curve for Cross
Currency Swaps and SwapNonDeliverable trades. The Currency1 column drives the logic for the pair while the
currency in the Currency2 column represents the secondary currency. The curve will be used to discount the leg of
the Swap that contains the currency in the Currency1 column. When Currency? is not specified, the curve behaves as
a standard discount curve.

1.2.6 Sample RATE Volatility Surface Association

Repo | cCredit | 4Bs | correlaton | Commodity | Custom | Tradelevel Overide | Calibration
Pricers | DiscountCurves | ForecastCurves  Surfaces | productSpecific | ModelParameters | Fx
Curency |usD | velType [RaTE v| ndex [imor 2R EXR
Product IANY j|m~r j|nm~r x| utical fanr = Add
Surface IADAS'I.I'::I |L:l5‘.a-gE Iw:nL v| Remove
Currency Index Vol Type Tenar Product ExtendedType | Subtype | Put/Call | Usage
LIBOR
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1.2.7 Sample FX Curve and FX Surface Association

Pricers I Discount Curves I Forecast Curves I Surfaces

Model Parameters | FX | Repo | Credit | ABS | Correlation | Commaodity | Custom | 1
Primary |EUR ~| Quoting USD ~|  Domidliation |ANY
Product Type.ANY - ExtendedType ANY - Subtype.ANY -

Usage FX v MarketData EUR/USD . | [ add || Remove
Ceyl Cey2 Domiciliation Prod Type Extended Type Subtype Usage M
AUD UsD ANY ANY ANY ANY FX Al
CHF IPY ANY ANY ANY ANY FX CH
AUD CAD ANY ANY ANY ANY F{_VOL Al
XAG UsD ANY ANY ANY ANY F{_VOoL KA
GBP CHF ANY ANY ANY ANY F{_VOoL GB

b For details on Usage type LSV, refer to FX Option Local Stochastic Volatility.

1.2.8 Sample Commodity Curve Association

Pricers | Discount Curves | Forecast Curves | Surfaces | Product Specific | Model Parameters | FxX
Repo | Credit | ABS | Correlation Commodity | Custom |  Tradelevel Override | Calibration
F‘r::rductTypeI.ﬁ.NT j ExtendedType IANY j Subtype IANY j
Commodity {USD/LME Steel Mediterranean/LME Approved Warehouses |
Usage |FOR j =
Market Data |CMD USD LME Steel Mediterranean(2335) | Remove
Product Type | Product ExtendedType | Product Subtype Commodity
I_ISIZZI_."I.r~1E Steel Mediterranean/LME Approved WardPs
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1.2.9 Sample Product Specific Usage Association

Repo | Credit | ABS | Correlation | Commodity | Custom | Trade Level Override | Calibration
Pricers | DiscountCurves | ForecastCurves | Surfaces Product Specific | Model Parameters | FX
[¥ Select Spedfic Product IANY ~| IEquit'!.r.RWE.DE _I 2
Currency IEIJR j Type IEquiw j I j |5tandard j
Pricer I.ﬁ.NY | Usage IDI'I.-'IDEND -] Add
Market Data Item IF'.'I.“.I’E.D'E_DMDEhD _l Remaove

Market Data Item

Equity.RWE.DE DIVIDEND WE.DE_DIVIDEND{3969)

1.2.10 Specifying Model Parameters

To specify a pricing parameter at the pricer level, select the Model Parameters panel.

Repo | Credit | #.BSl Correlation | Commaodity | Custom | Trade Level Override | calibration
Fricers I Discount Curves I Forecast Curves | Surfaces I Product Spedfic Model Parameters IFI
Pricer IPricerSwap j Add | Remaove |
Pricing Param Mame IIA_CMP_INT_F‘.ATES_P.DJ | |fa|se
Ifalse LI
Pricer Pricing Param Mame Value

ricerSwap IA_CMP_INT_RATES_AD]

Pricerswap MO_AVG_FORECAST false

|PricerSwap |OPTIMIZE_AVG_RESET |falze

» Select a pricing parameter and set its value.
» Then click Add.
» Click Save|to save the pricer configuration.

1.2.11 Trade Level Override

The Trade Level Override functionality enables you to override pricers and market data items used in a trade. Every
trade has a default pricer and market data defined in the system. Using this functionality you can price the trade with
different (other than defined) pricers and market data items. This feature enables you to define the Pricer Override
Keys (Product-Pricer relationship) and the Market Data Item Override Keys (Pricer-Usage-Market data relationship)
that can be associated with a trade to price it. You can define the keys at pricer configuration level and at trade level.

At pricer configuration level you can define keys for all trades, and the keys are associated at the trade level.

Revision 1.0 / Approved Page9/18

February 2024 Proprietary and Confidential



I"INESdaq Nasdaq Calypso

Pricing Environment / Version 18

You can also define keys at the trade level that will only be available for the specific trade. See Help > Trade
Functions in a trade worksheet for mode details.

Products for which this functionality is enabled are defined in the domain “TradelLevelOverride.Products” - By default:

Elj radelevellverride, Producks
¥ CancellableSwap

----- 42 CapFloor

----- 42 Capped3wap

----- 42 spreadCapFloor

----- 42 Spread3wap

..... 4% Swap

----- 42 Swapkion

----- 4 KO CySwap

The override keys can be defined in the Trade Level Override tab of the Pricer Configuration Window. This tab has
two panels to configure Pricer Override and Market Data Item Override keys respectively.

Pricers | Discount Curves | Forecast Curves | Surfaces | Product Specific | Model Parameters | EX
Repo | Credit | ABS | Correlation | Commodity | Custom Trade Level Override | Calibration
Pricer Override keys
Add | |Ipdate | Remove | Shiowe |
Key Product Pricer

Market Data Item Owerride keys
Add | Update | Remove Show

ey Pricer IIsage Market Data Item

[NOTE: Trade level override at parent pricer configuration level will override any existing configuration on
the child pricer configuration for the corresponding set of keys]

Pricer Override
To define a Pricer Override key:

» Click Add|to open “Create a new Pricer Override Key” window for adding a new key. This key represents the
relationship between a product and a pricer.

» Enter the required details, Key name (represents a unique relation between product and pricer), Product and
Pricer, as shown below.
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g{:reate a new Pricer Override Key _ 5'

Key name Keyl Swap
Product Swap j
Pricer PricerSwapHagan j

Click Create|to create the key. The pricer key becomes available in the Pricer Override keys.

You can use the key "Key1_Swap" to price a Swap trade using PricerSwapHagan, which is not the default pricer
for swap.

ke ota| et Parans | Resus [P OV orket ota o Overide|

Keyw Marne iKeyl_Swap - e |

Product 15wap

Pricer lPricerSwapHagan -

» You can select a row and click Update to modify the key. If you modify the product type, a new row will be added.
» You can select a row can click Shov_v|to view all the trades that use the key.

» Click Save|to save the pricer configuration.

Market Data Override
To define a Market Data Item Override Key:

» Click Add|to open “Create a new Market Data Item Override Key” window for adding a new key. This key
represents the relationship between a product, pricer, usage and market data.

» Enter the required details, Key name (represents a unique relationship between product and market data item),
Product, Pricer, Usage (usage of market data, for example, PAY_DIS for pay side discount curve). Select a market
dataitem as needed.
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EA Create a new Market Data Ttem Override Key 1 x|

Key name

Product

Pricer

Usage

Market Data Item

kKeyl Swap_MD

Swap j
PricerSwapHagan j
PAY_DIS j
7C USD Libor 3M/6M

Create Canicel

Click Create|to create the key. The market data key becomes available in the Market Data Item Override keys.

You can use the key "Key1_Swap_MD" to price a Swap trade using the specified market data item, rather than the
default market data item.

Market Data Item
Keyl Swap_MD REC_FOR. (Default)
Keyl Swap_MD FEE (Default)
Key1l Swap MD REC_LAST STUB2 FOR {Default)
Key1l Swap MD REC_FIRST STUB2 FOR {Default)
Key1l Swap MD PAY DIS ZC USD Libor 3M/6M (2286)

» You can select a row and click Update to modify the key. If you modify the product type, a new row will be added.

» You can select arow can click Shov_v|to view all the trades that use the key.

» Click Save|to save the pricer configuration.

1.3 Pricing Parameters Set

The Pricing Parameters Set provides global parameter settings for the pricers.

You can bring up the Pricing Parameters Set window from the Pricing Environment window, or navigate to Market
Data > Pricing Environment > Pricing Parameter Set from the Calypso Navigator.

[NOTE: If you want to modify an existing pricing parameters set , make sure that you load it first]
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z Edit Pricing Parameters Set (User: calypso_user) = | I:Ilﬂ

Pricing Params Set Mame [[MTRADAY

Pricing Param Mame Enter Value
| IFIXING_DATE_ACCF‘.UAL j |fa|se j
Product Type IAsseﬂﬁerfnrmanr:ES'.r-.'ap j Add | Remaove |

Product Type

AssetPerformance

AssetPerformanceSwap 5
[FutureCommodity [FUTURE_FROM_QUOTE

Load... | Mew | Delete | Save 7 Close

» Select a pricing parameter and set its value, and select a product type as needed or ANY.
Then click Add, and click Save|to save the pricing parameters set.

» You can click @ for a description of all pricing parameters.

» If a pricing parameter is not available for selection click ../to add it. Note that pricing parameter names are case
sensitive.

Zmid Pricing Parameter Type (User: calypso_user)

Pricing Param Mame [lelR8/s =y ==

INCLUDE_FEES

Type |iava.lang.Boolean j java.lang.Boolean

Domain [true, false [+ Global

Display Name |INCLUDE_FEES

Default Value |false

Comment |Use Fees for Analysis

Note that a global pricing parameter can be set in the Pricing Parameter Set and applies to all pricers in the pricing
environment, while a non-global pricing parameter is set in a trade window and only applies when pricing the
current trade.
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Werket Dot Price Params | Resuls |
Pricer: CURYE_LISAGE

]5wap _,_1 v EID

1.4 Quote Set

A quote setis a place holder to enter market quotes for a set of market-traded instruments, currencies, exchange
rates, interest rate indices, curve underlying instruments, and volatility surface underlying instruments. These quotes
can be used to value trades, price instruments in your portfolio, and generate other market data representations such
as curves.

You can bring up the Quote Set window from the Pricing Environment window, or navigate to Market Data > Pricing
Environment > Quote Set from the Calypso Navigator.

- Quote Set Window (User: calypso_user) i |0 x|

Mame default [T Intraday
Parent NONE j
Comment

. load |  New Delete | Save | Close |

You can select a parent quote set to use the quotes of the parent when they are not available in the child quote set.

1.4.1 Market Quotes

A quote set is a collection of market quotes.

Market quotes can be imported from live-feed providers, as well as manually captured. They can be viewed in the
Quote window accessed from the Calypso Navigator under Market Data > Market Quotes > Quotes.

b Refer to Calypso Market Quotes for details.

1.4.2 Intraday Quotes

Intraday quote sets can be used by the Market Conformity and Compliance functions.

If you check the Intraday checkboyx, it allows the quote set to save/retrieve intraday quotes to/from the table "quote_
value_intraday".
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When pricing using an intraday quote set, if the requested quote is for the same date as the valuation date, the quote
with a time before or equal to the valuation date time is retrieved from the intraday quotes.

If the requested quote is for a different date than the valuation date, the quote is retrieved from the parent quote set
of the intraday quote set. The parent quote set cannot be intraday.

P Refer to Calypso Market Conformity and Compliance documentation for details.

1.4.3 Fallback Strategy

For equity derivatives, a fallback strategy allows defining a sequence of quotes that can be used when the default
qguote is not available, also a marking process allows recording the “official” price or value of a security at the end of a
business day.

P Refer to Calypso Equity Derivatives documentation for details.

1.5 Base Currency

This is the reference currency of the pricing environment.

1.6 Day Change Rule

By default, the Day Change Rule is TimeZone which indicates that the pricer uses the pricing environment's timezone
to compute the valuation date. This is the recommended setting for non FX users.

You can change it to FX to compute the valuation date based on the 5pm New York rule (close of business). This is the
recommended setting for FX users.

[NOTE for FX users: If the domain SundayEarlyNYFXDayChangeRule is set to true, any FX Spot trade
booked after 8 am Sunday New York time will have a settlement day of Wednesday. When the do main is not set
or set to false, the Spot trades will have a settlement day of Tuesday. This is only applicable when Day Change
Rule is set to FX]

You can also use UserTimeZone to use the User Defaults timezone to compute the valuation date. In order to use
UserTimeZone, you need to add “UserTimeZone” to the domain “DayChangeRule”.

1.7 Timezone

The pricing environment’s timezone is used to determine the date and time for loading and refreshing market data in
the Pricing Environment, and whether curves and surfaces need to be rolled. The system compares the market data’s
date to the valuation date in the pricing environment’s timezone (or 5pm New York time if Day Change Rule is set to
FX).

You can double-click the Time Zone label to set the timezone to the user default timezone. The user default timezone
is set using Configuration > User Access Control > User Defaults from the Calypso Navigator.
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Note that the timezone in the curve and volatility windows is for information purposes only, it can be set to NONE to
avoid any confusion. The timezone that is relevant is the timezone of the pricing environment.

A pricing environment contains a pricer configuration that maps market data to products and currencies (curves and
volatility surfaces), and a quote set that is a place holder to store quotes.

The system works differently for quotes and curves / volatility surfaces:
« Quotes are saved in a Quote Set by date and time (the time however is for information purposes only)

« Curves and Volatility Surfaces use the quotes from the quote set based on the timezone of the pricing
environment, and are rolled according to the timezone as well.

For example, if you are in Tokyo local time 9am on September 13", and you are using a pricing environment with
timezone US/Eastern (New York time), the curves and volatility surfaces would have a timestamp of 5pm New
York time on September 121N, The curve is not rolled because from the pricing environment point of view it is the
same day.

Now if you are using a pricing environment with timezone Asia/Tokyo (Tokyo time), there are two cases :

— If the curves and volatility surfaces have been saved before midnight Tokyo time, they are rolled because
they have not been saved on the same day.

Example - If a curve is saved in New York time at 10am on September 12th, and Tokyo is pricing in Tokyo
time at 9am on September 13th, Tokyo will be using a rolled version of the curve. This is because the curve
was saved on September 12tN in Tokyo time, and we are pricing in Tokyo time.

— If they are saved after midnight Tokyo time, they are not rolled because from the pricing environment point
of view, it is the same day.

Example - If a curve is saved in New York time at 5pm on September 121, and Tokyo is pricing in Tokyo time
at 9am on September eth, Tokyo is using the exact same curve that is not rolled. This is because the curve
was saved on September 6thin Tokyo time, and we are pricing in Tokyo time.

In all cases however, the curves and volatility surfaces use the quotes as of September 12th,

In order to use September 13t quotes, Tokyo needs to use the Tokyo time pricing environment and save
quotes on September 6N, If Tokyo saves September 6! quotes in the New York time pricing environment,
they will not be picked up because they are a day later.

1.7.1 Curve Usage Example

We are in Tokyo at 6am Tokyo time on September 13t. We have a New York pricing environment (timezone
US/Eastern) and a Tokyo pricing environment (timezone Asia/Tokyo). Both pricing environments share the same
pricer configuration and quote set, only the timezone differ.

The curve is saved in New York time on September 12th,

New York Time Pricing Environment
First, we use the New York time pricing environment named Default.

Regardless of the time the curve was saved in Tokyo time, the curve is not rolled, because the system compares
the curve’s date to the valuation date in New York time (5pm New York time on September 12t").
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» Curve saved before midnight Tokyo time (10am New York time on September 12t)

Market Data | Pricer Params " Results]

09/13/ 2006 MaA09 AM default

» Curve saved after midnight Tokyo time (1pm New York time on September 12t")

Market Data | Pricer Params | Results |
REC_DIS,REC_FOR,PAY_DIS DLIE/USD CLOSE 9013106 2:00:00,000 AM I5T

091312008 5709 AM defaulk

Tokyo Time Pricing Environment
Now, the curve’s date is compared to the valuation date in Tokyo time (6am Tokyo time on September 13th).

» Curve saved before midnight Tokyo time (10am New York time on September 12t)

Market Data | pricer Params | Results|

091302006 | 5:57:09 AM

The curve isrolled - (R) indicator, because its timestamp in Tokyo time is 11pm September 12th a day before.

» Curve saved after midnight Tokyo time (2pm New York time on September 12th)

Market Data | Pricer Params " Flesults]

09/13/2006 | 5:57:09 AM

This curve is not rolled because its timestamp in Tokyo time is 3am on September 131", same day.
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1.7.2 Summary

The system allows pricing multiple locations with the same market data on the same date, or with localized market
data.

To price multiple locations with the same market data on the same date, you can use the same pricing environment.
All the market data are compared to a single timezone.

To price multiple locations with localized market data, you can use multiple pricing environments, one for each
location. They can all share or inherit the same pricer configuration and quote set, only the timezone is local. In this
case, the market data are compared to the local timezone, and you can save quotes locally.
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