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ABOUT THE GUIDE

This section provides a brief description of the scope, the audience, the references, the
organization of the user guide and conventions incorporated into the user guide. The topics in this
section are organized as follows:

=  Scope of the guide

= |ntended Audience

= Documentation Accessibility

= Access to Oracle Support

Related Information Sources

SCOPE OF THE GUIDE

The Oracle Financial Services Market Risk User Guide Release 8.0.4.0.0 contains all the essential
information for the user to understand and use the product effectively. It includes description of the
system functions and capabilities and details the step-by-step process for system access and use.

INTENDED AUDIENCE

Welcome to release 8.0.4.0.0 of the Oracle Financial Services Market Risk User Guide. This
manual is intended for the following audience:

= Functional Engineering Group
*  Product Management Group
= Project Manager Team

=  Senior Management
DOCUMENTATION ACCESSIBILITY

For information about Oracle's commitment to accessibility, visit the Oracle Accessibility Program
website at http://www.oracle.com/pls/topic/lookup?ctx=acc&id=docacc.

ACCESS TO ORACLE SUPPORT

Oracle customers have access to electronic support through My Oracle Support. For information,
visit http://www.oracle.com/pls/topic/lookup?ctx=acc&id=info or visit
http://www.oracle.com/pls/topic/lookup?ctx=acc&id=trs if you are hearing impaired.
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RELATED INFORMATION SOURCES

You can access the below documents online from the documentation Library for OFS
TR 8.0.4:

=  QOracle Financial Services Market Risk User Guide Release 8.0.4.0.0
» Oracle Financial Services Treasury Risk Installation Guide Release 8.0.4.0.0

You can access the OFS AAI documentation online from the documentation library for
OFS AAAI 8.x:

= OFS Advanced Analytical Applications Infrastructure (OFS AAAI) Application Pack
Installation and Configuration Guide

= OFS Analytical Applications Infrastructure User Guide
The additional documents are:

= OFS Analytical Applications Infrastructure Security Guide

=  OFSAAI FAQ Document

=  OFS Analytical Applications 8.0.4.0.0 Technology Matrix
ABBREVIATIONS

Abbreviation Description

CVA Credit Valuation Adjustment

DM Data Model

DVA Debit Valuation Adjustment

EE Expected Exposure

ENE Expected Negative Exposure

FVA Funding Valuation Adjustment
OFSAAI Oracle Financial Services Analytical Applications Infrastructure
OFSMR Oracle Financial Services Market Risk
P&L Profit and Loss

RF Risk Factor

SES Stressed Capital Add-on

VaR Value at Risk
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http://docs.oracle.com/cd/E61555_01/books/OFSAAI%20FAQs/WebHelp/OFSAA_FAQs.htm
http://docs.oracle.com/cd/E55339_01/homepage.htm
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NOTE: Release 8.0.4.0.0is the terminal release of OFS Market Risk and OFS Market Risk
Analytics. See OFS Market Risk Measurement and Management User Guide on
OHC Documentation Library for OFSAA offering around market risk and valuations.

10


https://docs.oracle.com/cd/E60529_01/mrmmhome.htm

Oracle Financial Services Market Risk User Guide
Release 8.0.4.0.0

Introduction to Oracle Financial Services Market Risk

Oracle Financial Services Market Risk estimates the market risk of a portfolio through
the estimation of loss-distribution based risk measures, such as Value at Risk (VaR),
Conditional Value at Risk (CVaR), Component VaR, Marginal VaR, Incremental VaR,
and so on. It covers the estimation of risk arising out of movements of multiple risk
factors such as interest rates, equity prices, commodity prices and exchange rates.

OFS MR is concerned with the estimation of market risk for the portfolios held by the
bank. These portfolios may belong to the trading book or the banking book. The
application enables a bank to estimate the market risk of a portfolio based on its
underlying positions, through the estimation of risk measures such as Value-at-Risk,
Conditional Value-at-Risk and so on. It also enables a bank to carry out Stress Testing
and Back Testing procedures for validation.

The scope of OFS MR is not restricted to regulatory reporting. The application caters to
the internal reporting needs of the bank, and supports the estimation of market risk of
user-defined portfolios covering a wide range of instruments. Additionally, it renders use
of Oracle Financial Services Modeling Framework for stress testing of market risk
estimates.

The scope of Market Risk, Release 8.0.4.0.0, will be restricted to the testing following
areas:

= Analytic Method

= Cash flows Estimation and mapping
= Back testing

= Constant Maturity Function
= Daily Pricing

= Historical Simulation

= Incremental VaR

= Mean Reversion Rate

= Monte Carlo Simulation

= Scenario VaR Calculation
= Stress Testing

* VaR Model Pricing

= Volatility Model

11
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= Zero Coupon Yield Curve

= Performance Issues
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2.1

Getting Started with OFS MR

This chapter details how to get started with the OFS MR application. It describes the
organization of the user interface and provides step-by-step instructions for navigating
through the application. It includes:

= Logging in to OFS MR Application

= |Installing the Solution

Logging in to OFS MR Application

Access the OFS MR application using the login credentials (User ID and Password)
provided and select the preferred language to navigate. The built-in security system
ensures that you are only permitted to access the window and actions based on the
authorization.

Financial Services Analytical Applications

About

ORACLE

Language IUS-Eng\ish
User ID |

Password

Login ORACLE

Version 5.0.42.0
Copyright @ 1993, 2013 Oracle andfor its affiliates. All rights reserved

Figure 1 OFSAAI Login Window
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After logging in to OFSAAI, the below home screen is displayed.

[ v M v | uskngishv | MRUSER ¥

L€ Financial Services Analytical Applications

Applications | Sandbox  Object Administration

Select Applications ~
Financial Senices Markst Risk v rl @ Common Object Maintenance

Treasury Pack Gemmon Object Maintenance
4 B common Object Maintenance

B8 Data Model Maintenance Data Model Maintenance » E Data Management
b i Data Management Upload Data Madel in Incrementalf Append/ Gomplete Refresh Manage Data Sources, Data Mappings, Post Load Changes efc.
b &l Unified Anaiytical Metadata Modes
» B operations 5
» Unified Analytical Metadata »[[#4 operations
4 2 marnctRisk Define and maintain analytical metadata definitions Tools for Data Center operations

b bfReference Data Management

dis Portiolio Management
By 4 :'t Market Risk
@ Incremental VaR.

Warket Risk
» E¥ Wanage MR Rules
» <& Enterprise Modeling Option y 'L-D Reference Data Management n%h Portfolio Management
8 metavata Browser Reference Data Management Portfolio Management

Incremental VaR > Manage MR Rules
Incremental VaR WManage MR Rules
» Enterprise Modeling Option Metadata Browser
Enterprise Modeling Option Browse metadata lineage

Figure 2 OFSAAI Landing Page

Click Market Risk, the MR landing page is displayed.

Al‘:lt Market Risk
Market Risk

;I‘_'E Reference Data Management n’gh Portfolio Management
Reference Data Management Porifolio Management

Incremental VaR » @ Manage MR Rules

Incremental VaR Manage MR Rules

» & Enterprise Modeling Option @ Metadata Browser

Enterprise Modeling Option Browse metadata lineage
Figure 3 OFS MR Landing Page
Tag Description

Click this drop-down to select the following options: Preferences,
MRUSER (username)
About, Change Password or to logout of OFSAAI.

Click the icon to view the last log in date.

LI5-English Click this drop-down to select the desired language.

m Click the icon to view the connection information
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Tag Description

Object Administration is an integral part of the infrastructure and
facilitates system administrators to define the security framework
with the capacity to restrict access to the data and metadata in the
Object Administration
warehouse, based on a flexible, fine-grained access control
mechanism. For more information see OFS Analytical Applications

Infrastructure User Guide on OHC Documentation Library.

Sandbox is an integral part of the Infrastructure system. For more
Sandbox information refer OFS Analytical Applications Infrastructure User

Guide on OHC.

Table 1 OFSAAI Landing Page

2.2 Installing the Solution

To install Oracle Financial Services Market Risk, refer the Oracle Financial Services
Treasury Risk Application Pack Installation Guide, Release 8.0.4.0.0 on OHC
Documentation Library.

2.2.1 Uploading the Model

Click Unified Metadata Manager on the left pane of the OFSAAI Infrastructure screen,
to perform Model Upload. Click Import Model to open the Business Model Upload
screen. Choose the type of Upload as New Upload. Enter the Erwin XML File Path and
click Upload and the model will get uploaded.

2.2.2 Loading the Data

Data upload involves the loading of the below stage tables:
= stg_dim_bank_instrument_type
= stg_dim_commodity
» stg dim_instrument_contract
= stg_dim_mr_asset
= stg_dim_stock_index
= stg_equity_corporate_actions

= stg fct bank positions
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= stg fct cds_spreads

= stg_interest_rate_parameters
= stg_mkt_instrument_contract
= stg_mr_risk_factor_statistics
= stg_commodity future curve
= stg_fct_equity_indices

= stg fct _instrument_schedule
» stg fct funds_composition

= stg_fct_obligors_details

= stg_fct _portfolio_data

= stg_fct yield_curve

NOTE: Runthe Slowly Changing Dimensions (SCDs) to populate the required DIM and FCT
tables.
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3 Overview of OFSAA Infrastructure Components

OFS MR uses the following components and frameworks of OFSAA Infrastructure. You
can access these components under Common Object Maintenance in the OFSAAI
landing page. See OFS Analytical Applications Infrastructure User Guide in OQHC
Documentation Library for features and details.

= Data Model Maintenance: OFS MR uses the Data Model Maintenance module
of OFSAA. You can upload the data model using this component.

= Data Management: Data Management tools such as Data Sources, Data
Mapping, Data File Mapping, and Post Load Changes.

= Data quality Framework: Data Quality Rules and Data Quality Groups in the
OFSAA Data Quality Framework.

= DataEntry Forms and Queries: OFS MR uses Excel Upload (Atomic), Forms
Designer, Forms Authorization, Data Entry from the Data Entry Forms and
Queries module of OFSAA. MR uses.

= Unified Analytical Metadata: OFS MR uses Dimension Management (Member,
Attribute, and Hierarchy Management) from the Unified Analytical Metadata
module of OFSAA.

= Operations: OFS MR uses Batch Maintenance, Batch Execution, Batch Monitor,
Batch Cancellation, Batch Scheduler, View Log from Operations module of
OFSAA.

= Run Rule Framework: Process Modeling Framework internally uses Process and
Run from the OFSAA Run Rule Framework.

Additionally, OFS MR uses the following functionalities of OFSAA Infrastructure. See
OFS Analytical Applications Infrastructure User Guide in OHC Documentation Library
for features and details.

= Sandbox

=  Object Administration

= Managing MR Rules

= Enterprise Modelling Option

= Metadata Browser
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4

4.1

4.2

Reference Data Management

This Chapter describes the Reference Date Management feature in OFS MR.
This chapter includes:
=  Qverview

= Equity Risk Factor Selection

= Time Vertex Specification

= ZCYC Estimation Method Selection

= |nterest Rate Model Selection

=  Correlation Mapping

Overview

Oracle Financial Services Market Risk, Release 8.0.4.0.0, estimates the market risk of
a portfolio through the estimation of loss-distribution based risk measures such as VaR,
CVaR, Component VaR, Marginal VaR, Incremental VaR, and so on. It covers
estimation of risk arising out of movements of multiple risk factors such as interest rates,
equity prices, commodity prices and exchange rates.

Market Risk > Reference Data Management

4 LE] Reference Data Management

Reference Data Management

Equity Risk Factor Selection ﬁ Time Vertex Specification

Equity Risk Factor Selection Time Vertex Specification

ZCYC Estimation Method Selection Interest Rate Model Selection
ZCYC Estimation Method Selection Interest Rate Model Selection

Risk Factor Correlation Mapping 1] Fx Risk Factor Correlation Mapping
Risk Factor Correlation Mapping FX Risk Factor Correlation Mapping

Figure 4 OFS MR Landing Page

Equity Risk Factor Selection

The Equity Risk Factor Selection summary screen displays the list of equity risk factors
that are already defined in a particular currency. The screen also provides a search
option for finding, or filtering the risk factors, on the basis of currency selected from the
currency browser. You can search, or select a particular currency by clicking ' === in the
currency browser, to filter the search.
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After the selection is entered, all the equity risk factors denominated in that particular
currency are displayed.

4.2.1 Defining an Equity Risk Factor

This section details the procedure for selecting Equity Risk Factor.

Market Risk > Reference Data Management » Equity Risk Factor Selection

Equity Risk Factor Selection “

| % Search and Filter | |2 | |
Currency |
[t 4
1to2of 2 [ [ 00 B
=l | Currency Created By Creation Date Last Modified By Last Medified Date
[[] usa dollar MRUSER 06/14/2018 061472018
[] Indian rupee MRUSER 06/14/2018 061472018

Figure 5 Equity Risk Factor Selection Summary Screen

r ]
2 New Equity Risk Factor Selection - Microsoft Internet Explorer ‘._”E”g‘
o | | |
Benchmark Stock Index Mapping
Benchmark Stock Index | | ‘
BES
# User Info
User WRVISUSER Creation Date 24-Apr-2009
Last Mocified By Last Mociified Date
| EST S Localintranst

Figure 6 Equity Risk Factor Selection Definition Screen
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The following table describes the fields in the Equity Risk Factor Selection window:

Fields Description

Fields marked in red asterisk(*) are mandatory

Currency Select a currency from the currency browser.

Benchmark Stock Index | The indices corresponding to the selected currency are

displayed in the benchmark stock index browser.

Selecta a single Benchmark Stock Index from the

browser.
Custom Equity Risk This field displays all the custom equities denominated
Factor Selection in the selected currency in equity browser. You can

perform multiple selections or deletions of custom

equities.

Table 2 Fields and their Descriptions in Equity Risk Factor Selection Window

To define a new Equity Risk Factor, follow the below steps:

1.

In Oracle Financial Services Analytical Applications Infrastructure home
screen, select Market Risk

Navigate to Market Risk > Reference Data Management > Equity Risk
Factor Selection summary screen.

Click Add B3,
Provide details for fields Currency and Benchmark Stock Index.

Benchmark stock index mapping and custom equities selection are editable
in this screen. A defined Equity Risk Factor cannot be deleted.

Select the equities to be added in Custom Equity Risk Factor Selection.

Click Close. The defined Equity Risk Factor is saved, and displayed in the
summary screen.
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4.2.2 Viewing an Equity Risk Factor

To view an existing Equity Risk Factor, select an existing record by activating the select
button , then click View B in the right hand corner of the Equity Risk Factor

summary screen. The selected Equity risk factor is displayed in view mode, and cannot
be edited.

2 Equity Risk Factor View - Microsoft Internet Explorer |Z”E\E‘

lcurren:y | | |
Benchmark Stock Index Mapping
Benchmark Stock Index | ‘ J

2= Custom Equity Risk Factor Selection

=k List of Equity Risk Factors 1104 ot 4 () 1) 0B OB

“ User Infa
User MRV 25USER Creation Date 050352009
Last Modified By Last Modifisd Date
| FElE S Loclignans:

Figure 7 Equity Risk Factor Selection View Screen
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4.2.3 Editing an Equity Risk Factor

2 Equity Risk Factor Edit - Microsoft Internet Explorer

|Eenchmavk51ur:k\ndex [ Hasora =1 J

@ - Custom Equity Risk Factor Selection

= List of Equity Risk Factors
O NASDAQ - Zoran Crop

| [m] TIVSE - DOW Chemicals |
| 0 NASDAG - Apple |

& User Info

User MRY2SUSER Creation Date 0441522009

Last Modified By MRY2ZSUSER Last Madified Date B-May-2008

| BT SLsl puane;

Figure 8 Equity Risk Factor Selection Edit Screen

To edit an Equity Risk Factor, follow the below steps:

1. Inthe Equity Risk Factor summary screen, select the entry to be edited.

2. Click Edit [ present at the right hand corner of the Equity Risk Factor
summary Screen. You can change the Benchmark Stock Index for that
particular currency, and add or delete the Equity Risk Factors as required.

3. To add the Equity Risk Factors in the Edit screen, click Add .

4. To delete the Equity Risk Factor, select the custom equity to be deleted, and
click Delete ™I

5. Click Save.

4.3 Time Vertex Specification

This screen enables you to select the time vertex for all the risk factors. The available
time vertices are:

= Risk Metrics Time vertices
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=  Custom Time vertices

4.3.1 Risk Metrics Time Vertices

The risk matrices time vertex screen is the default display screen for the time vertex
specification. Risk matrices are the standard time vertices which cannot be edited. It
specifies the time on eighteen standard time vertices following the specific time unit such
as, days, months, and years.

Market Risk > Reference Data Management > Time Vertex Specification

I Time Vertex Specification ‘A

Time Vertex Specification

®) RiskMeirics Time Veriices

O Gustom Time Vertices

Time Vertex Maturity ‘ Time Unit
[Time Vertex1 Spot I
[Time Vertex? 1 Honth
[Time Vertex3 3 lonth
Time Vertexd 3 Wonth
[Time Vertexd 12, 666 lanth
[Time Vertex6 15.166666666666666 lonth
[Time Vertex? 18 166666666666668 lonth
[Time Vertexd |24 333333333333332 Month
[Time Vertex9 |27.333333333333332 lonth
[Time Vertex10 36.5 lonth

ime Vertex 4.055555555555555 ‘gar

ime Vertex 5.069444444444445 ear

ime Vertex [7.09 2. ‘Bar

ime Vertex 9.125 ‘ear

ime Vertex 10.13888588885889 ‘ear
Time Vertex16 15.208333333333334 ‘ear
Time Vertex17 [20.277777777777738 ‘ear
Time Vertex18 30.416666666666668 ‘ear

W

Figure 9 Time Vertex Specification — Risk Metrics Time Vertices

4.3.2 Custom Time vertices

You can change the standard time vertex to a customized time vertex. Enter the custom
time vertices on the basis of maturity and time unit. Spot is the default first time vertex,
and it cannot be edited. Specify the custom time vertices in the ascending order. In
addition to the default sixteen rows provided for entering custom time vertex, you can
add new rows to the custom time vertices screen and provide the additional input data.
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Market Risk > Reference Data Management > Time Vertex Specification

~
Time Vertex Specification
O RiskMetrics Time Vertices ®) Custom Time Vertices
Time Vertex [ Maturity [ Time unit
Time Vertex 1 Spot
Time Vertex2 |2 | Month(s) v

Figure 10 Time Vertex Specification — Custom Time Vertices

4.4  Zero Coupon Yield Curve Estimation Method Selection

Zero Coupon Yield Curve (ZCYC) is selected for every interest rate asset class and
currency combination. Ensure to specify the time vertex prior to ZCYC Estimation
Method selection.

Market Risk > Reference Data Management > ZCYC Estimation Method Selection
ZCYC Estimation Method Selection

~
[ = search and Filter K&
Currency Interest Rate Asset Class [~]
ZCYC Estimafion Method [~]
ZCYC Estimation Method '] ? 1 to 25 of 52 (] 1N 19 IR
=k | Currency Interest Rate Asset Class ZCYC Estimation Method Created By Creation Date Last Modified By Last Modified Date
(e Swap External Data MRUSER 06/1572018 MRUSER 06/15/2018
[] Euro Rating - CC Exiemal Data MRUSER 061572018 MRUSER 06/15/2018
D Euro Rating - A& External Data MRUSER 06/15/2018
D Euro Rating - AAA Extemal Data MRUSER 06/15/2018
D Euro Soverign Rating External Data MRUSER 06/15/2018
D EUR Swap Extemal Data MRUSER 06/15/2018
D Euro Money Market External Data MRUSER 06/15/2018
[ Euro Rating - BBB Extemal Data MRUSER 06/15/2018
D Euro Rating - B External Data MRUSER 061512018
[ Euro BMA Index Extemal Data MRUSER 06/15/2018
[] Euro Rating - A External Data MRUSER 061152018
[ Euro Rating - BB External Data MRUSER 06/1572018
[] Pound sterling Money Market External Data MRUSER 061152018
D Pound sterling Rating - BB External Data MRUSER 06/15/2018

Figure 11 ZCYC Estimation Method Selection Summary Screen

The summary screen enables you to search and filter the ZCYC estimation method
selection on the basis of currency, Interest Rate Asset Class and ZCYC Estimation
Method. Select one or multiple parameters from currency, Interest Rate Asset Class and

ZCYC Estimation Method, and click Search@.
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441 Methods for ZCYC Estimation

OFS MR provides three methods for ZCYC Estimation.
= Spread over Sovereign Yield Curve
= Bootstrap Yield Curve

= External Data

=k Interest Rate Selection

Currency ‘ ‘ Interest Rate: Asset Class “Raﬁng—m‘\}\ [v] ‘

£k ZCYC Estimation Method Selection

) Spread over Soversign Yieki Curve | © Bootstrap Yiekd Curve © External Data |

Figure 12 ZCYC Estimation Method Selection

44.1.1 Spread Over Sovereign Yield Curve

If you select the Spread Over Sovereign method, you need to specify the type of spread
to be applied to the Yield Curve. These spreads can be applied only to the standard time
vertex. The available options are:

= Time Vertex Spread: Provide multiple spread values (in basis points) for each
standard time vertex.

.:'_r_ Spread Specification
(®) Time Vertex Spread
Time Vertex Maturity Spread (in basis points)
Vertex1 Spot
Vertex2 1 Maonth
Vertexd 3 Month
Vertexd 6 Manth
Vertex5 12 Month
Vertexd 15 Month
Vertex7 18 Month

= Parallel Spread: Provide a single value for Spread (in basis points), which will be
applied to all time standard vertices.

() Time Vertex Spread (®) paralel Spread

Spread (in basis points) ‘ 2
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44.1.2 Bootstrap Yield Curve

Sovereign and money market asset classes are always estimated using a bootstrapping
procedure, or obtained as a download.

(= e 4l
A Define ZCYC Eztimation Method - Microsoft Internet Explorer, |’L”E'E‘

& Interest Rate Selection

Currency ‘ Euro ‘ ‘ Interest Rete Asset Class | Rating - CCC hd |

£ ZEYC Estimation Method Selection

() Spread over Sovereign Yield Curve ‘ (&) Bootstrap Yield Curve | () External Deta |

# User Info
Created By MRW25USER Creation Date 11-May-2009
Last Mocified By Last Mocified Date

LElooe S Localpuarer

Figure 13 ZCYC Estimation Method Selection Bootstrap Yield Curve Screen

4413 External Data

You can provide Zero Coupon Yield Curve as a download by selecting the External
Data.
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" ——— _
2} Define ZCYC Eztimation Method - Microsoft Internet Explorer L\IE\EI

4= Interest Rate Selection

Currency | Euro ‘ | Irterest Rate Asset Class ‘ Rating - CCC A |
= ZCYC Estimation Method Selection
(o] Spread over Soversign Yisld Curve | OBQMstrap Vield Curve ‘ () External Data |

# User Info
Crested By MR 25USER Crestion Date 1 -Mhay-2009
Last Maodlified By Last Maodified Date
&1 0ope S ocal et

Figure 14 ZCYC Estimation Method Selection External Data Screen

4.4.2 Adding a ZCYC Estimation Method Selection

Follow the below steps, to add a ZCYC Estimation Method:

1. Navigate to Market Risk > Reference Data Management > ZCYC
Estimation Method Selection

2. Click Add . The definition screen is divided into two sections:
»= Interest Rate Selection
= ZCYC Method selection

3. Inthe Interest Rate Selection section, select the below:

= Currency Selection: Click ===. The currency browser displays all
available currencies. Select a single currency from the currency browser.
OFS MR does not allow selection of multiple currencies.

» Interest Rate Asset Class: The list displays all the interest rates defined
in the selected currency. Select a single Interest Rate Asset Class from
the drop down list. The Available Interest Rate Asset Classes are:

= Rating AAA
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443

444

= Rating AA
= Rating A

= Rating BBB
= Rating BB
=  BMA Index
= Rating B

= Rating CCC

= Rating CC
= RatingC
= Rating D

= Government Agency
= Money Market

=  Sovereign Rating

=  Swap

4. Inthe ZCYC Estimation Method Selection section, select a single method for
ZCYC estimation, for the defined Currency — Interest Rate Asset Class
combination. The available options are:

= Spread Over Sovereign
= Bootstrap Yield Curve
= External Data

5. Click Save.

Viewing a ZCYC Estimation Method Selection

In order to View an existing ZCYC Estimation Method, select a record by activating the

select button , then click View E present on the right hand corner of the ZCYC
Estimation Method summary screen. The selected ZCYC Estimation Method is
displayed in view mode, and it cannot be edited.

Editing a ZCYC Estimation Method Selection

Follow the below steps, to edit a ZCYC Estimation Method:

1. Select the defined estimation method that needs to be edited.
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2. Click Edit [# present at the right hand corner of the ZCYC Estimation
Method Screen. In the Edit screen you can modify the ZCYC Estimation
Method Selection only, the changes can only be done to the previously
defined ZCYC Estimation Method. The Interest Rate Selection section
cannot be edited.

3. Click Save.

3 Edit ZCYC Eztimation Method - Microsoft Internet Explorer, IZHE\E|

2= Interest Rate Selection

Currency ‘ | Interest Rate Asset Class ‘ ‘

& ZEYC Estimation Method Selection

® Spread over Soversign Yield Curve | OBocrtstrap “ield Curve | (O External Data ‘
(&) Time Vertex Spread | () Parallel Spread |
Time Vertex | Maturity | Spread (in basis points) |
Yertexl St a0
Wertex2 1 Morth 100
Wertexd 3 Morth 125
Wertexd B Morth 100
Wettexs 12 Morth 140 _
Wertexh 15 Morth 160
Wertex? 18 Morth 150
Wertexd 24 Morth 170
Wertex9 27 Morth 180
Wertex10 36 Morth 180
Wertex11 4 Year 200 v

# User Infa
Crested By MRV2SUSER Creation Date 0s/04/2009
Last Modified By - Last Mocified Date
| &) pone S ocal iptvaner

Figure 15 ZCYC Estimation Method Selection Edit Screen

45 Interest Rate Model Selection

This screen enables you to map an interest rate model for each currency-interest rate
combination. If a Zero Coupon Yield Curve Estimation Method has not been specified
for all the interest rate asset classes in a particular currency, then that currency will not
appear for selection in the Currency Browser.

29



Oracle Financial Services Market Risk User Guide

Release 8.0.4.0.0

Market Risk > Reference Data Management > Interest Rate Model Selection

Interest Rate Model Selection

[ = Search and Filter | & |

‘Currency

List of Selected Interest Rate Models ] ? 1to 5 of 5 () 1H) (8 1B
== | Cumrency Created By Creation Date Last Modified By Last Modified Date

[] Pound sterling MRUSER 06/15/2018

[] USA dollar MRUSER 06M15/2018

D Japanese yen MRUSER 06/15/2018

[] Euro MRUSER 06/15/2018

[] Indian rupee MRUSER 06/15/2018

Figure 16 Interest Rate Model Selection Summary Screen

4.5.1 Adding an Interest Rate Model

Follow the below steps, to add a new Interest Rate Model:

1. Navigate to Market Risk > Reference Data Management > Interest Rate
Model Selection.

2. Click Add . The New Interest Rate Model Selection screen is displayed.

3. Inthe Currency field, select a single currency from the currency browser.
Multiple selections are not allowed. Once a particular currency selected, then
all the interest rates asset class available in that currency will be displayed.

4. Inthe Interest Rate Model Mapping section, select one Interest Rate Model
for each Interest Rate Asset Class, from the following:

= Black Model
=  Hull White Model
= Ho-lee Model

= Ornstein Uhlenback Model

Currency Euro

=i _Interest Rate Model Mapping

Interest Rate Asset Class Interest Rate Model

Soverign Rating
Rating - CC
Monay Markst

Rating - B
Rafing - AA
Rating - BBB
Raling - AAA
BMA Index

Rating - A

<L«

Rating - BB

Figure 17 Interest Rate Model Selection Add Screen
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4511

451.2

After a model is defined for a particular interest rate-currency combination, it can be
edited, and a different model can be selected. You cannot save the selection unless an
Interest Rate Model is mapped to every Interest Rate Asset Class, for the selected
currency.

If spread over sovereign yield curve is specified for any Currency — Interest Rate Asset
Class combination, then a separate Interest Rate Model is not allowed to be selected
for that combination.

Viewing an Interest Rate Model Selection

In order to View, select an existing record by activating the select button =, then click
View E present on the right hand corner of the screen. The selected Interest Rate
Model is displayed in view mode and it cannot be edited.

23 View Interest Rate Model - Microsoft Internet Explorer.

Currency

Z= Interest Rate Model Mapping

Interest Rate Model

Interest Rate Asset Class

Sovereign Reting Hull Vhite

Black Process

Government Agency

“ User Info

Created By MRV 25LISER Creation Date 050472003

Last Mociifisd By Last Modified Date

| Sl

& Localiptranet

Figure 18 Interest Rate Model Selection View Screen

Editing an Interest Rate Model

Follow the below steps, to edit an Interest Rate Model:

1. Select a defined Interest Rate model that needs to be edited by clicking the
select button
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4.6

46.1

2. Click Edit [# present at the right hand corner of the Interest Rate Model
Selection Screen. In the edit screen, you can only add or modify the already
defined models for a particular Asset Class. Currency once defined cannot

be edited.
3. Click Save.
| 2A Edit Interest Rate Model - Microsoft Internet Explorer EHE'EF
Currency
Interest Rate Asset Class Interest Rate Model
Government Agency Black Process h
Savereign Rating Hull ‘#hite N
Reating - BBB v
Reling - A4 v
Reating - C v
Swap v
Raling - B v
Feating - & v
Reling - AL v
Money Market v
Reling - CCC v
Raling - D v
Reating - CC v
Reling - BB v
(o] (oese ]
5 User Info
Created By MRVZ5USER Creation Date 051042008
Last Madified By Last Modified Date
@ s Lacalintanet

Figure 19 Interest Rate Model Selection Edit Screen

Correlation Mapping

Risk Factor Correlation mapping and FX Risk Factor Correlation Mapping are one time
configuration user interface. In this screen you can setup the risk factors to be
considered for computing correlation. Correlation matrix is used in VaR computation,
therefore, ensure to select all the risk factors which are part of the portfolio.

Risk Factor Correlation Mapping

Risk Factor correlation mapping enables you to select the risk factors applicable to the
portfolio based on asset and asset class combination.

Follow the below steps, to add a risk factor:

1. Click Risk Factor Correlation Mapping. The summary screen displays the
list of selected risk factors.
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2. Click Add icon to add the risk factor

ORACLE Financial Services Analytical Applications

v & v | usengesnv | EMusER ¥

i Rt ok Cormeision Mases

Risk Factar Correlation Mapping

(=N ]

ieic EHEE

4 | wearkat Fosk

4 b3Reterance Data Management
®e

|
Fosk Factor Sebsction

1% E:
o Risk Factor Comulation Mageing
OO Fx Rk Facio

oi Salaction

ot Corvelanon Mapgsrg
i Pormoko Managament
£ Incromental Vadt

» IF Manage MR Rues

¥+ & Ertrpene Modeling Ogtion
1B metasata Browser

About Ovacks  Contact Us _ Legal Notces | Terms Of Use  Your Privacy Rights

Copyright ® 2076 Oracle anckor 5 afates 4 ights reservest

Figure 20 Risk Factor Correlation Mapping — Add screen

3. Select Asset of risk factor.

Risk Factor Correlation Mapping.

| indian Rupes v

H100%

Figure 21 Risk Factor Correlation Mapping — Asset Class Selection

4. Click the Add icon to select all Asset Classes applicable for the selected
asset.
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2] s s v worpage oo ==

# Search

I = I

Hierarchical

Azzet Class | Azzet Class |

[ Market Risk Asset Class Corporate - A
| Commodity ~ Comporate - AA

Currency Soverign Rating
Equity
[—I:L Interest Rate

+_ BANK - A

| BANK - AA ||

| BANK - AAA 4
| _BANK-B

| BANK -EBB

| BANK -BEB

| BANK-C

| BANK-CC

| _BANK-CCC

| BANK-D

| BANK - Unrated

| BMA Index v
| _Corporate - A

L

Figure 22 Risk Factor Correlation Mapping — Asset Class Browser

5. Click OK to save the mapping

4.6.2 FXRisk Factor Correlation Mapping

FX Risk Factor correlation mapping enables you to select the risk factors applicable to
Forex instruments based on currency. You can select the pair of currency applicable as
risk factor for forex instruments in the portfolio.

Follow the below steps, to add a risk factor:
1. Click FX Risk Factor Correlation Mapping. The summary screen with list of
selected risk factor is displayed.

2. Click the Add icon to add the risk factor.
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v & v | usemenv | EMUSER ¥

ORACLE Financial Services Analytical Appiications

Applicaions.  Sandoox  Otyect Adminisinson S

Markn Rk > Refaraoce Dils Mansgemeal > FiX Résk Factor Cormpieton Wagpeng

FX Risk Factor Carrelation Mapping

Cumency 1 Cumency 2

I..: | = | 5

4 Markt sk
4 ksAnterence Data Management
Equity Fosk Eactor Selaction

T Time vertes Spechcaton

s Pertfio Managamant
4% Ineranmntal Vit

¥ IF manage W Rles

¥ <& Ertarprine Modelng Option
B metadata Browser
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Figure 23 FX Risk Factor Correlation Mapping

3. Select Currency 1. It denotes the first currency in currency pairs of forex
instruments.

] FX Risk Factor Correlation Mapping
L sawa 1
Cusmarey 1 [incian Rupee v|

Curmency 1 Curmency 7

Hl00% -

Figure 24 FX Risk Factor Correlation Mapping — Currency Selection

4. Click the Add icon, to select all the Currency 2 applicable for the selected
Currency 1. Currency 2 denotes the second currency in currency pair of
forex instruments.
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a Currency 2 Browser -- Webpage Dial E

=

Hierarchy
Hierarchical

Cumency 2 Cumency 2

\— Serbian dinar US Dollar

| Russian Ruble IJAE Dhiram

| Szudi Arabian Riyal l%:?;:;g'g;“m
| Seychelles Rupees [Japanese Yen
L Sweedish Kroners

| Singapore Dollar

| Slovak Koruna

| Syrian Pound
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{— Tunisian Dinar

{— Turkish lira

\— Taiwan dollar
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| CFA Franc Aguatorial
{ CFA Franc West

L South African Rand

Figure 25 FX Risk Factor Correlation Mapping-Currency 2 Browser

5. Click OK, to save the mapping
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5 Portfolio Management

This chapter describes the Portfolio Management feature in OFS MR.
This chapter includes:
= Qverview

= Defining a Portfolio

= Viewing a Portfolio

= Deleting a Portfolio

5.1 Overview

This screen enables you to define a portfolio on the basis of multiple dimensions. A
portfolio is a combination of currency, MR asset class, Line of business, Trading Desk,
Legal Reporting, Bank Instrument Type, Market Risk Instrument Type, Counterparty,
Market Risk Asset and MR Bank Asset Class. A portfolio can be defined on one or
multiple dimensions, along with one or multiple leaf nodes. Once a portfolio is defined it

can be deleted but cannot be edited.

Bl v A v | usengishv

ORACLE Financial Services Analytical Applications

Applications = Sandbox  Object Administration

Select Applications Market Risk > Portfolio

MRUSER v

Financial Services Market Risk v
Portfolic Management

]

4 & Common Object Maintenance e
+ Search and Filter

rE®

2 Data Mogel Maintenance Portfclic Name

» [l Data Management

© List of Portfolios

» [E unified Anaiytical Metadata

3 =, | Portfolia Name: Portfolio Description User Creation Date:
» [ Operations

[] PortFolioTest Testing Portfolios MRUSER 0611472018
L% Market Risk [] clobal Portolio Global Portfolio MRUSER 0312712018

[N

» LFReference Data Management
o Portfolic Management
Incremental VaR

» ¥ Manage MR Rules

» & Enterprise Modeling Option
[ Metadata Browser

Figure 26 Portfolio Management Summary Screen

5.2 Defining a Portfolio
Follow the below steps to define a new Portfolio:
1. Navigate to Market Risk > Portfolio Management
2. Click Add in the Portfolio Management Summary Screen.
3. Enter the details in the below fields:

= Portfolio Name — Give an appropriate portfolio name.
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= Portfolio Description — Describe the portfolio in brief.
Add dimensions to the portfolio:

Click Add in the Filter Specification section. Dimension Hierarchy
Browser will open.

Configure the dimensions as required. A portfolio is a combination of one or
more following dimensions. A position can belong to multiple portfolios. You
can define a portfolio as a combination of multiple level under each
dimensions

= MR Currency

* MR Asset Class

= MR Line of Business

= Trading Desk

= Legal Reporting

= Instrument Type

= Market Risk Instrument Types
= Counterparty

= Market Risk Asset

= Asset Class

You can select one or multiple nodes under each dimension. A
combination of different dimensions and different nodes make a unique
portfolio. Once the dimensions are selected from the Dimension browser,
depending upon the selection leaf nodes of each dimension needs to be
selected. For example: from Bank Instrument Type Browser, you need to
select one or more instruments which need to be included in a particular
portfolio.
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2} Bank Instrument Type Browser -- Web Page Dialog

# Search

=

Hierarchical

Hierarchy

Available Bank Instrument Type

[£- Bank Instrurment Type
Cammodity Farward Option
Zommodity Futures Option
Zommodity Futures
Commodity forward
Continuous Asian Option on Commaodity
Discrete Asian Option on Commodity
Bartier Option an Cammodity
Commodity Basket Option
Cliguet'Ratchet Option on Commodity
Digital Option an Commodity
Fixed Lookhack Option on Commaodity
Floating Laokback Option on Cammodity
Cammodity Quanta Optian
Shout Options on Commodity
Zommodity Option
annt Cammndite

Selected Bank Instrument Typoe |
Discrete Asian Gption on Commadity

CliquetRatchet Option on Commodity

Commudity forward

Figure 27 Portfolio Management-Adding Dimensions

6. Click OK and Save.

5.3 Viewing a Portfolio

To view an existing Portfolio, select an existing record by activating the select button
and click View E, on the RHS corner of the screen. The selected portfolio will be

A View Portfolio - Microsoft Internet Explorer

displayed in view mode and it cannot be edited.

iz Portfolio Definition

Partiolio Mame

Partfolio Description

iz Market Risk Instrument Types

1t 6 ot 21 ) 1D 0D OB

Commedity Futures
Commacity Torward
Commaity Option
Spot Commodity
Equity Futures

[[# user info

| User MR 25USER:

Creation Date 050772009 ‘

E=a iy

Figure 28 Portfolio Management-View Screen
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5.4 Deleting a Portfolio

In order to delete a particular portfolio, select an existing record by activating the select
button , and click delete @ on the RHS corner of the screen. The selected portfolio
is deleted, multiple deletion is not allowed under this screen.

40



Oracle Financial Services Market Risk User Guide
Release 8.0.4.0.0

6

6.1

Incremental VaR

This Chapter describes the Incremental VaR feature in OFS MR.
This chapter includes:
= Qverview

=  Defining Incremental VaR

= Viewing Incremental VaR

=  Editing Incremental VaR

Overview

Incremental VaR is calculated for all portfolios which are previously defined under
portfolio management screen and for which risk measures have been calculated. An
incremental portfolio is defined based on the following parameters: reference portfolio,
execution date, VaR model and instruments. Position specific details like number of
units and position type are required for each instrument mapped to the portfolio.

El v & v | USsEngishv | MRUSER ¥

ORACLE Financial Services Analytical Applications

Applications | Sandbox  Object Administration

Select Applications Market Risk > _Incremental VaR

ial Servi v
Financial Services Market Risk Incremental VaR “A
4 £B commeon Object Maintenance =
[T+ search ana Filter = |
@ Data Model Maintenance Incremental Portfolio Name: [“]  Reference Portiolio ™~
» &8 Data Management Run Execution Date [v]  Market Risk VaR Model Name ]
b [E unified Analytical Metadata
» [ operations © Incremental VaR Details g ? 10250145 () 0 B OB
4 5 Market Risk s [ Incremental Portfofo. Reference Portiolio L Eec o e R B e e Croation Date | Last Modified By | 525t Modified
Name. Date Name Date
» LizReference Data Management 0 wa PortFoloTest 0211112009 Analyticalbode! MRUSER 082872018 MRUSER 08282018
O — 0 we PorFoioTest 02112008 Analyicanvoel WRUSER osam0ts  wRUSER os3018
[ w4 PorfFolioTest 0201112009 Analyiicalodel MRUSER 0372312018 MRUSER 082312018
Incremental VaR ic
[ IncrementalVar_New1 PortFoloTest 0211172008 Analyiicallodel MRUSER 0ar12018 MRUSER 08212018
» ¥ Manage MR Rules [ incrementalvar PortFolioTest 0211112009 AnalyticalMode! MRUSER 0811472018 MRUSER 082122018
» & Enterprise Modeling Option 4 O tesinew PorFoiaTest w212008  Analyieabvodsl wRUSER onoots wMRUSER Jo—
BB metagata Browser [ testincre PorfFolioTest 0201112009 Analyiicalodel MRUSER 0371072018 MRUSER 0811012018
[ testtt PortFoloTest 0211172008 Analyiicallodel MRUSER 0310672018 MRUSER 081102018
O] test PortFoloTest 0211112009 Analyticaltode! MRUSER 0310712018 MRUSER 0810912018

Figure 29 Incremental VaR Summary Screen
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6.2

Adding an Incremental VaR

B CEx |

3 Hierarchy Browser - Microsoft Internet Expl... [= |[21/[5¢]

A Search
Reference Portfolio
B &
B & Market Risk WaR Madel Mame:
| mstruments 1to 50 of 3266 |
Instrumerts [ s B @ @ |
~

E- =& Instrumerts
HE IR
MADRASCEM INR:
ORACLEFIN INF:
SUBEXLTD INR
EGFVWOP 133 426 UISD PUT INSTEQFWDSPAWD24
127120

ngvongmp 245526 INR CALL INSTEQFWDSFWD1
EQRWOP 2290026 INR PUT INSTEQRADSFNDTS

12192009

EQRWOP 133 425 USD PUT INSTEQFWDSAADS
8i29/2009

EQFVOP 26,086 USD CALL INSTEGRADSRAD22
SH020

EQFVIOP 125 825 INR CALL INSTEQRADSFADZ2
1195201

= EQFWWOP 2290 026 INR PUT INSTEQRADSFAD 7 ~

ok Class

# User Info

User MRV 2SUSER Creation Date 24-Apr-2009

Last Modified By Last Modified Date

&0 S ocalinianet

Figure 30 Incremental VaR Add Screen
Follow the below steps, to add an Incremental VaR:
1. Navigate to Market Risk > Incremental VaR
2. Click Add in the Incremental VaR Screen.
3. Enter the details in the below fields:

= Incremental Portfolio Name: Give an appropriate incremental portfolio
name.

= Reference Portfolio: For a specific incremental portfolio, single existing
portfolio can be selected along with multiple instruments mapped to it from
the hierarchy browser.

= Run Execution Date: Select an appropriate Run Execution date from the
calendar browser which will be the fic mis date for you.

= Market Risk VaR Model Name: Select single market risk VaR model
name from the market risk VaR model hierarchy browser to which this
particular Incremental VaR model will be mapped.

4. Add details in Position Specifications section, by following the below steps:

a. Click Add on the RHS corner of the Position Specifications
section in the Incremental VaR screen.
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b. Select the instruments from the hierarchy browser. Multiple

instruments mapped to the portfolio can be selected but only one
instrument can be selected at a time.

c. Provide details for the fields Units and Position Type.

5. Click Save.

6.3 Viewing an Incremental VaR

To view an existing defined Incremental VaR Portfolio, select a record by activating the

select button , then click View B on the RHS corner of the screen. The chosen
Incremental VaR Portfolio is displayed and it cannot be edited.

-
-2 Incremental VaR Specification for View - Microsoft Internet Explorer

~
Incremental VaR Details
Incremental Portfalia Mams Reference Partfolio
FRun Execution Date Market Risk YaR Model Name
- Position Specification
s, ‘ Instrument ID Instrument Hame Instrument Type Units Position Type
INSTCMOPTSY AN 3 CMOP 1700 2038 USD CALL NCDEXRMSEEDJPR 6/2/2009  Commodity Option 2 Short
BSEMADRASCEM MADRASCEM  INF Spot Equity 23 Long
BSEHP HP INR Spat Equity 43 Long
# User Infa
Uzer MRW2SUSER Creation Date 5/5/2009 153417
Last Modified By MRW2SUSER Last Mocdiified Date 05/08:2009
| ElE %1 ocalintranet

Figure 31 Incremental VaR View Screen
6.4 Editing an Incremental VaR

Follow the below steps, to edit an Incremental VaR:

1. Select a defined Incremental VaR portfolio that needs to be edited by clicking
the select button =

2. Click Edit [4 at the right hand corner of the Incremental VaR summary
screen.
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You can change the execution date and check for incremental VaR. All the
dimensions under position specification column can be edited or deleted for
a given Incremental VaR portfolio. The reference portfolio and VaR model
name once defined cannot be edited. You can modify the number of units
and position type for a particular instrument mapped to the defined portfolio.

Click Save.

23 Incremental VaR Specification for Edit - Microsoft Internet Explorer,

Incremental VaR Details
Incremental Porttalio Mame Reference Porttolia
Run Execution Date 05/07/2008 wer | Market Risk VaR Model Name
£& Position Specification
= [ mstrument 1D [ mstrument name [nstrument Type [ units. [Position Type
[ INSTCMOPTSYANIG CMOP 1700.2036 LISD CALL NCDEXRMSEEDJPR 6262008 Commodity Option 2 Shart v
[] BSEMADRASCEM MADRASCEM INR Spot Equity 23
Lon
[] BSEHP HP INR Spot Equity 43 =]l ]
A User Infa
User MRV2SUSER Creation Date SB200915:34:17
Last Modifiec By MRVZSUSER Last Modified Date osiD872009
L&10on S ocalintanet

Figure 32 Incremental VaR Edit Screen
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7 Process Description

Following is the description of processes in Market Risk version 8.0.4.0.0:

Positions Data Population

POSITIONS DATA
POPULATION

This module loads the positions data from stage
table to FACT table if positions data is given as

download

Market Data Population

MARKET DATA
POPULATION

This module loads the market data from stage table

to FACT table if market data is given as download

Commodity Future Curve

Population

COMMODITY FUTURE
CURVE POPULATION

This module loads the commodity future curve from
stage table to FACT table if commodity future curve

is given as download

Equity Corporate Actions Data

Population

CORPORATE ACTIONS
DATA POPULATION

This module loads the corporate action data from
Stage table to FACT table

Instruments Obligors Data

OBLIGORS DATA

This module loads the obligors details from stage

Population POPULATION table to FACT table
Instruments Schedule Data INSTRUMENT This module loads the Instruments Schedule from
Population SCHEDULE stage table to FACT table

POPULATION

MR VaR Data Preparation

Currency and Interest
Rate Instruments Re-

classification

This module does the Instrument Reclassification of
instruments with risk factor type as Currency and

Interest Rate

MR VaR Data Preparation

Commodity and Equity
Instruments Re-

classification

This module does the Instrument Reclassification of
instruments with risk factor type as Commodity and

Equity.

MR VaR Data Preparation

Currency Asset Re-

Classification

This module does the reclassification of all the

instrument with risk factor type as Currency

MR VaR Data Preparation

Commodity Asset Re-

Classification

This set of modules does the Reclassification of

Asset Class

MR VaR Data Preparation

Asset Re-classification for

Quanto Options

This set of modules does the Reclassification of

Asset Class

MR VaR Data Preparation

Sovereign Asset Class

Re-Classification

This set of modules does the Reclassification of

Asset Class
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MR VaR Data Preparation

Asset Class Classification
- Simple Derivatives on

Sovereign

This set of modules does the Reclassification of

Asset Class

MR VaR Data Preparation

Asset Class Classification

This set of modules does the Reclassification of

Reclassification

Compound Derivatives on | Asset Class
Sovereign
MR VaR Data Preparation Asset Class This set of modules does the Reclassification of

Asset Class

MR VaR Data Preparation

Asset Class
Reclassification based on

Rating

This set of modules does the Reclassification of

Asset Class

MR VaR Data Preparation

Asset Class Classification
on Rating for Simple

Derivatives

This set of modules does the Reclassification of

Asset Class

MR VaR Data Preparation

Asset Class Classification

This set of modules does the Reclassification of

Reclassification for Equity

on Rating for Compound Asset Class
Derivative
MR VaR Data Preparation Asset Class This set of modules does the Reclassification of

Asset Class

MR VaR Data Preparation

Asset Class
Reclassification for

Simple Equity Derivatives

This set of modules does the Reclassification of

Asset Class

MR VaR Data Preparation

Asset Class
Reclassification for
Compound Equity

Derivatives

This set of modules does the Reclassification of

Asset Class

MR VaR Data Preparation

Asset Class

Reclassification for CDS

This set of modules does the Reclassification of

Asset Class

MR VaR Data Preparation

Asset Class
Reclassification for

Convertible Bonds

This set of modules does the Reclassification of

Asset Class
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MR VaR Data Preparation

POSITION DATA
POPULATION

This module loads the Position Data of Instruments

from stage table to FACT table.

MR VaR Data Preparation

MARKET INSTRUMENT
DATA POPULATION

This module loads the Instrument Parameter from

stage table to FACT table.

MR VaR Data Preparation

EQUITY INDEX DATA
POPULATION

This module loads the Equity Index Data from stage
Table to FACT Table.

MR VaR Data Preparation

PORTFOLIO DATA

This module loads the Portfolio data like VaR Limit

POPULATION and Actual P&L from Stage Table to FACT Table.
MR VaR Data Preparation YIELD CURVE This module loads the Yield Curve Data from stage
POPULATION table to FACT Table for all the Rating and Currency
combinations for which you have selected the
download option.
MR VaR Data Preparation CDS SPREAD This module loads the CDS Spread data from stage
POPULATION Table to FACT Table.

MR VaR Data Preparation

Interpolate_CDS_Spread

S

This module maps the given CDS spread to the

standard time vertices as specified by you. If the
standard time vertices are not in the downloaded
CDS Spread then spread values are interpolated

for the intermediate time vertices.

MR VaR Data Preparation

Pop_Correlation_AC

This module populates the Funds and Benchmark
Codes as Asset Class, this module is purely for
calculation purposes where correlation between
Benchmark Codes, Funds and Risk Factors is
required for Calculating of VaR and other Risk

Measures.

MR VaR Data Preparation

RISK FACTOR
STATISTICS
POPULATION

This module loads the Variance, Co-variance,
Mean and Correlation Data between all the Risk
Factors from stage table to FACT table. This
module will be useful if you want to give the
Variance, Co-variance, Mean and Correlation data

as download.
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MR VaR Data Preparation

RunningAccCalc

This module calculates the Running Accumulator
for Asian Option and updates the value for the

corresponding instrument.

MR VaR Data Preparation ZCYCEstimation This module calculates the Yield Curve for all the
Rating and Currency combinations for which you
have selected either Bootstrap method or choose to
apply spread over Sovereign Yield Term Structure.

MR VaR Data Preparation CMFEstimation This module calculates the Commodity Future

Curve using all the Commodity futures traded in the

market.

Interest Rate Mean Reversion

Estimation

IRMeanReversion

This module calculates the Mean Reversion Rate

for Interest Rate instrument

Risk Factor Volatility

Correlation Estimation

EWMA 0.94

This module first fetches the historical data of all
the Risk Factors given by you and applies the
corporate action if available to the equities. Once
the corporate action has been applied then the
module will check for the missing value and fill up
the missing values using the method as selected by
you. Thereafter, the module calculates the
Variance, Co-variance, Mean, and Correlation for

all the Risk Factors.

Pricing OTC Instruments

OTCPricing

This module uses the output of Risk Factor
Volatility Correlation Estimation Module and
calculates the price of all the OTC Instruments
available with the bank. Along with the price
calculation, module also calculates the Greeks for
all the option instruments and Modified Duration for

all the bonds.

Market Risk VaR Estimation

Analytic Model / Historical
Model / Monte Carlo
Model

This module calculates the Risk Measures like

VaR, CVaR for the model as defined by you.

Market Risk VaR Estimation

Simulated_PL_Bucketing

This module buckets the P&L distribution as

generated in Monte Carlo or Historical VaR
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Estimation Methodology for plotting the curve of
P&L distribution.
MR Incremental VaR MRIncrementalVaR This module calculates the Incremental VaR of the
Estimation position defined by you added in the selected
portfolio.

Table 3: Process Description
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Examining Results

In order to examine results, you verify the corresponding tables. After execution is
complete, verify the T2T logs and the Run-Rule logs, for execution status and errors, if
any. The logs will also mention the name of the table in which the Output is populated.
You have to access the particular table to view the results.

Additionally, you can view the final outputs in the reports section. This can be accessed
by clicking Information Delivery on the left pane of the OFSAAI Infrastructure. Under
that click Insight and then click Viewer to view all the reports.
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9.1

9.1.1

Market Risk Models

This section explains the functional inputs required to create the below MR models:

= Exponentially Weighted Moving Average (EWMA) Model

= Generalized Autoregressive Conditional Heteroskedasticity (GARCH) Model

= Market Risk VaR Model.

For information on deployment of the models, see Oracle Financial Services Analytical
Applications Infrastructure 8.0.4.0.0 User Guide on OHC Documentation Library.

Exponentially Weighted Moving Average model

OFS Market Risk estimates the Variance of, Covariance and correlations between the
historical returns of risk factors using the Exponentially Weighted Moving Averages
(EWMA) Method. The risk factors are correlated, and risk estimation models are
factored in the calculations.

EWMA method allows for greater weight being given to recent observations. These risk
factors are values of interest rates, exchange rates, equities and commodities at the
relevant vertices. The number of observations to be used for the Variance-Covariance
estimation is specified as part of the Market Risk VaR Model.

Volatilities and correlations of certain asset classes, such as commodities, may be
heavily influenced by seasons. OFS Market Risk allows adjustments to calculations to
factor in the effect of seasons. Seasonality adjustment requires specification of season
start and end dates. When seasonality is specified, only those historical returns on risk
factors for the observations that fall within the relevant season are used for
computations.

For example, if the number of seasons specified is 3, then three dates should be
provided that is, first date for start of season 1, second date for end of Season 1 and
third date for end of season 2.

Where seasonality is specified the price observations are taken from seasons in which
the valuation date falls.

Estimation of Variance - Covariance

This section details the calculations involved in the estimation of variance-covariance.
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9.1.1.1

9.1.1.2

9.1.1.3

Calculation of Returns

The first step in estimation of variance-covariance is the calculation of returns for each
risk factor. Returns are calculated over the historical time period in intervals
corresponding to the VaR horizon.

For example, if the observation period is 250 days, and VaR horizon is 2 days, then a
total of 124 non-overlapping returns are calculated. The return over a time interval is
calculated using the following formula:

R, = Ln(P,) — Ln(P,_p,)
Where,
P: = Price at time t

Pwn= Price at time t-n.

Estimation of Variance and Volatility

Variance of each of the risk factor’s returns over the VaR horizon is calculated using the
following formula:

{=1(AT_t * R?)
T_ (Tt

oR; =
Where,
oR:= Estimated volatility of risk factor R_tP+n= Price at time t-n.
Rt = Return on risk factors at time t
T=Number of historical observations
t = Day on which a particular historical observation has occurred
ATt = Decay factor which gives the relative weight (T-t) to each observation
Volatility is calculated using the following formula:

Volatility = \/O'_Rt

Estimation of Covariance

Covariance is a measure of the extent of joint movement in two variables, which in case
of market risk are the risk factors. OFS Market Risk estimates the covariance between
each pair of risk factors using the following formula:
{:1(/17‘_’: Rtl th)

Z{=1 AT-t

Cov (R, Rep) =
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9.1.2

9.1.21

Where,
Cov (Ru, Re2) = Covariance between risk factor returns Ru and R

Rii = Return at time t, on risk factor i

Estimation of Correlation

Correlation is a measure of the strength of the joint movement in two variables. In case
of market risk these are the risk factors. OFS Market Risk estimates the correlation
between each pair of risk factors using the following formula:

Cov (Re1, Rez)

Ri1,Rp) = ————————
P(Re1, Rez) 6Re; oRey
Where,

p(Ru, Ri2) = Correlation between risk factor returns Ru and Rez
oR: = Estimated volatility of risk factor Ry

Cov (Ru, Ri2) = Covariance between risk factor returns Ru and R

Cross Correlations

Where cross correlations are not considered in a given run, the value of correlation
across asset class is reset to 0. Intra asset class correlations are unchanged. For
example, correlation between interest rates of different maturities and across currencies
is considered, while correlation between interest rate asset classes and stock indices is
reset to 0. Whether cross-correlations are to be considered or not, is specified as part
of Market Risk VaR model definition.
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9.1.3 Defining an EWMA Model

Follow the below steps to create an EWMA model.

1. In Oracle Financial Services Analytical Applications Infrastructure under
Select Applications select Financial Services Market Risk.

2. To open the Model Creation screen, select the Sandbox tab > Modeling >
Model Creation on the Left-Hand Side (LHS) menu.

3. Click Add button in the Model Creation screen.

ORACLE Financial Services Analytical Applications

|

Bv Rv| uscomny | s

Applcaions | Sandbox | Obiect Adminsuaion My Ineox
Select Sandbox Modaing > Modsi Creaton
Model Management
s B
Mocelvams Mooel Otgecte
[Bwoses Depioyment | Mocettiame & forsion | Model Cblectve
,,. 0
undene
ABout Orace  Contact Us  Lepal Notices | Terms Of Uss | Your Privacy Rights Goright © 2015 Oraci arclir B afflistes. Al rghts reserved

Figure 33 Model Creation Screen
4. Enter the Model Name and Model Description.
5. Select the Model Objective.

6. Select the technique as EWMA Model.

n
Mode| Definition
T
Model Hame* EVida fost Model Descriphon o~
s e [ —]
e
g

Figure 34 Model Definition Screen
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Techniques

2 | Technique Selection -- Webpage Dialog *

» Techniques

= Techniques - EWNA Model
| Business Models
¢ |+ Credit Risk

: =-!'u'!arlﬂatFEisk

- EWMA Model

- Market Risk VaR Model
i -Operational Risk
+ - Statistical Techniques B

Selected Techniques

GARCH Model

«l

M

Figure 35 Technique Selection Browser

7. There are two available options Volatility Correlation parameters and
Seasonality Parameters.

a. Volatility Correlation Parameters:

Oracle

Financial Services Market Risk estimates the Variance-Covariance

Matrix based on the following parameters:

Select the Missing Observation Estimation Method. OFS
Market Risk supports the following methods for the estimation
of missing observations in the historical data:

= Linear Interpolation
=  Prior-day

= Nearest-day

=  Omit-day

OFS Market Risk estimates the missing observations in the data
before carrying out further calculations.

. Specify the Number of Observation Days. The number of

observation days is specified for the purpose of selecting the
historical risk factor values. For example, if the number of
observation days is specified as 250, then the observations
related to a trailing period of 250 business days from the date,
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for which the computations are made are considered.

iii. Specify the Decay Factor. It provides the weight for each
observation under the EWMA method of Variance-Covariance
estimation also called as “Lambda”. It is specified as a number
between zero and one (inclusive). Decay factor of 1 indicates
that equal weight is given to all observations. A value closer to
zero indicates that more weight is given to the recent
observations

b. Seasonality Parameters

Seasonality plays an important role when the volatilities and correlations are
greatly influenced by seasons, specifically in case of instruments linked to
commodities. Seasonality Adjustments can be specified as Yes or No.

If you select Yes, then specify the following seasonality parameters:

i. Number of Seasons: It should be specified as a numeric
value. It divides the year into the specified number of seasons.

ii. Season 1 Start Date: The start date of the first season is
specified in terms of the month, and the day when the first
season in a year begins. Therefore, a season need not follow
the calendar year. The start dates for each subsequent
season are determined based on the end date of the previous
season.

iii. Season End Date/s: The end date is specified for each of the
seasons, except the last season. The end date of the last
season is computed as the day prior to the season start date
for the next year. When seasonality is specified, OFS Market
Risk considers the season to which the date on which
computations are run belongs, and accordingly picks up the
historical values of risk factors which fall in that season.

Mode! Definition

AUt Trass | Comments

Figure 36 Technique Selection Browser
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9.2

9.21

Generalized Autoregressive Conditional Heteroskedasticity
(GARCH) Method

The volatilities and correlations are estimated using both the EWMA methods as well as
the Generalized Autoregressive Conditional Heteroskedasticity (GARCH) method. The
volatility — correlation calculations take into account the seasonality parameters, cross
correlations and the horizon specified.

Estimation of GARCH Parameters

OFS Market Risk utilizes the Linear Programming Problem function of NAG libraries for
the estimation of the GARCH parameters. Alpha (o), Beta () and Omega (w). o,  and
@ are estimated by maximizing the following equation:

Xt—lyt—l)]
Cov,

t=1
mlecoff = Z [—Ln(Covt) - (
m
Where,
m = number of observation days
Xt1 = Returns of risk factor X on day t-1

Yw1 = Returns of risk factor Y on day t-1

Cov, = w+ a(X;_1Yi_1) + B CovXY;_,
Where,

CovXYt1= Covariance between risk factor X and Y on day t-1
a, B and w = GARCH Parameters

w=V,(1-a-p)

Zfrfl(Xtﬂ — ux)(Ye—1 — ty)
m

V., = Long term covariance =

Where,

px = Mean of Risk factor X on time t-1
My = Mean of Risk factor Y on time t-1
With constraints,

o, B, >0

atf<l
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9.2.2

The variance is predicted for each day using the guess values for o, B and @w. The
maximum likelihood estimate for each day is computed using the formula given above.
Values of a, B and w are estimated using the LPP function of NAG libraries, in an iterative
manner such that the overall MLE during the observation period is maximized.

Following are the steps for estimation of GARCH parameter:
1. Generate guess parameter of a, § and @, such that o, , @ > 0 and a+p <1
2. Calculate mlecoff for scenarios
3. Repeat step 1 and 2 for 3000 scenarios.

4. Select the scenario where mlecoff is maximum and use the corresponding «,
B and w values to derive variance/covariance and correlation using
equations explained in section below.

Alternatively, GARCH parameters can be provided as a download, and while defining

the model you can select the option of not calibrating the GARCH parameters.

Estimation of Variance and Volatility

The formula for estimating variance using GARCH model is as follows:
VarX, = w + a(X;_1Xi—1) + BVarX,_,

Where,

VarX:= Variance of risk factor X on day t

VarXt1 = Variance of risk factor X on day t-1

Xt1 = Returns of risk factor X on day t-1

a, B and w = GARCH Parameters estimated in above step

On the first day when the GARCH model is applied, the predicted variance as on the
previous day is not available. In this case, the first value of predicted variance is taken
as the square of the returns. Thereafter, the GARCH model is applied to predict the
variance. Volatility is calculated using the following formula:

oX, = JVarX,
Where,
oXt = Volatility of Risk Factor X on day t

VarX: = Variance of risk factor X on day t
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9.23

9.24

9.25

Covariance based on the GARCH model is estimated using the formula as follows:

Covy, = w+ a(X,_1Yi_1) + B CovXY;_,
Where,
Xw1 = Returns of risk factor X on day t-1
Y1 = Returns of risk factor Y on day t-1
CovXY 1= Covariance between risk factor X and Y on day t-1
On the first day when the GARCH model is applied, the predicted covariance as on the
previous day is not available. In this case, the first value of predicted covariance is taken

as the square of the returns. Thereafter, the GARCH model is applied to predict the
covariance.

Estimation of Correlation

Correlation is a measure of the strength of the joint movement in two variables. In case
of market risk these are the risk factors. OFS Market Risk estimates the correlation
between each pair of risk factors as per the formula given:

CovXY
pXY, = m
Where,
pXYt = Correlation between risk factor X and Y on day t
CovXYt = Covariance between risk factor X and Y on day t
oXt = Volatility of Risk Factor X on day t

oYt = Volatility of Risk Factor Y on day t

Cross Correlations

Where cross correlations are not considered in a given run, the value of correlation
across asset class is reset as 0. Intra asset class correlations are unchanged. For
example, correlation between interest rates of different maturities, and across currencies
is considered while correlation between Interest Rate Asset Classes and Stock Indices
is reset to 0. Whether cross-correlations are to be considered or not is specified as part
of Market Risk VaR Model definition.

Defining a GARCH Model

Follow the below steps to create a GARCH model:

1. In Oracle Financial Services Analytical Applications Infrastructure under
Select Applications select Financial Services Market Risk.
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To open the Model Creation screen, Select the Sandbox tab > Modeling >
Model Creation on the Left-Hand Side (LHS) menu.

Click Add button in the Model Creation screen.
S

ORACLE Financial Services Analytical Applications

pications | Sandbax | Object Adminisiialion My Intox

Select Sandbox

OFSTRINFG MRSAND
Model Management

£
g

oooooojopClE| £ g

s Legal Notices  Terms Of Use | Your Privacy Rights

Figure 37 Model Creation Screen
Enter the Model Name and Model Description.
Select the model objective
Select the technique as GARCH Model.
There are two available options Volatility Correlation parameters and
Seasonality Parameters.
a. Volatility Correlation Parameters:
Oracle Financial Services Market Risk estimates the Variance-Covariance
Matrix based on the following parameters:

i. Select Yes or No, for the field Calibrate GARCH Model: If
you select Yes, then system will calibrate GARCH parameter
alpha, beta and omega as per the method mentioned. Else
system will pick the given GARCH parameter and proceed for
computation.

ii. Selectthe Missing Observation Estimation Method. Oracle
Financial Services Market Risk supports the following
methods for the estimation of missing observations in the
historical data:
= Linear Interpolation
= Prior-day

= Nearest-day
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=  Omit-day

OFS Market Risk estimates the missing observations in the
data before carrying out further calculations.

iii. Specify the Number of Observation Days. The number of
observation days is specified for the purpose of selecting the
historical risk factor values. For example if the number of
observation days is specified as 250, then the observations
relating to a trailing period of 250 business days from the date,
for which the computations are made, are taken into
consideration.

] Miadel Definiticn New — Webpsge Dislog

Model Descriphon

Figure 38 Model Definition Screen

Seasonality Parameters

Seasonality plays an important role when the volatilities and correlations
are greatly influenced by seasons, specifically in case of instruments
linked to commodities. Seasonality Adjustments can be specified as Yes
or No.

If you select Yes, then specify the following seasonality parameters:

i. Number of Seasons: It should be specified as a numeric
value. It divides the year into the specified number of
seasons.

ii. Season 1 Start Date: The start date of the first season is
specified in terms of the month and the day when the first
season in a year begins. Therefore, a season need not follow
the calendar year. The start dates for each subsequent
season are determined based on the end date of the previous
season.

iii. Season End Date/s: The end date is specified for each of the
seasons, except the last season. The end date of the last
season is computed as the day prior to the season start date
for the next year. When seasonality is specified, OFS Market
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Risk considers the season to which the date on which
computations are run belongs and accordingly picks up the
historical values of risk factors which fall in that season.

Modsl Definition

Veintity - Correiiin Parameters  Seasonalty Paramelsrs.

st Trais | Comments

Figure 39 Model Definition Screen

9.3 VaR Estimation

Value-at-Risk (VaR) is the worst expected portfolio loss under normal market conditions
over a specific time interval at a given confidence level. This section details the types of
VaR models available in OFS MR, for VaR estimation.

9.3.1 Risk Measure Estimation Parameters

This section details the methods that OFS MR supports, for estimating risk measures,
and provides steps to define the parameters. Following are the supported methods:

» Analytic (Parametric / Variance Covariance Method) Method
= Historical Simulation Method

=  Monte Carlo Simulation Method

9.31.1 Analytic (Parametric / Variance Covariance Method) Method

Calculation of VaR of a portfolio is a two-step process, which includes:

= Calculation of Undiversified VaR: This method is calculated by multiplying
the volatility vector with the cash flows and summing them up. The output of
this step is the undiversified VaR corresponding to each Asset — Asset Class
— Maturity vertex as well as the undiversified VaR of the portfolio.

The first step in estimating the portfolio VaR is to estimate the undiversified
VaR of each of the positions. The undiversified VaR of each Asset — Asset
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Class — Maturity vertex is arrived at by multiplying the cash flow matrix with the
respective risk factor volatilities. The cash flow matrix is an n x 1 matrix, which
has rows equal to the number of Asset - Asset Class — Maturity combination
and 1 column holding cash flows.

%4

VU = za (ﬁ)
Where,
VU = Vector of Undiversified VaR for each position.
CF = nx1 Vector of Cash Flows
V = Annual Volatility Vector
za = Standard normal value z, corresponding to the confidence level a
The Undiversified VaR of the portfolio is the simple summation of the elements

of the undiversified VaR vector.

= Calculation of Diversified VaR: This method is computed by multiplying the
vector of undiversified VaR with the correlation matrix. The output of this step
is the diversified portfolio VaR in the reporting currency.

OFS Market Risk estimates the VaR of a portfolio as function of Cash flow
Vector and the Variance Covariance matrix. . Here, the VaR is calculated at
the portfolio level.

VaRp = (CFT x Q * CF)'/?

Where,

VaRp = Portfolio VaR

CF = Cashflow Matrix

CFT = Transpose of the vector of Cashflow Matrix
Q = VarianceCovariance Matrix * za2

za = Standard normal value z, corresponding to the confidence level a

Component VaR

Under the analytic method to risk measure estimation, component VaR is
calculated as the contribution of each Asset — Asset Class — Maturity vertex to
the Diversified Portfolio VaR as follows:

» Delta VaR of each Asset — Asset Class — Maturity vertex maturity is calculated as
follows:

63



Oracle Financial Services Market Risk User Guide
Release 8.0.4.0.0

9.3.1.2

(CFT = Q)

DelVaR = VaRP

Where,

DelvVaR = Delta VaR of each Asset,Asset Class and Maturity vertex
CFT= Transpose of the Cash Flow Vector

za2 = Square of standard normal value,z,at a confidence level of a
VaRP = Diversified Portfolio VaR

Q = VarianceCovariance Matrix * za2

= Component VaR is calculated as follows:

Component VaR = Cash Flow * the respective DelVaR

Historical Simulation Method

Simulation of Risk Factor

Simulation is carried out by applying historical returns on the current value of risk factors
based on the parameters specified in the Market Risk VaR Model.

The output of this process is the simulated values of all the risk factors in a given
portfolio. The number of simulated values of each risk factor is equal to n-1 number of
historical observations specified in the Market Risk VaR Model.

For historical simulation methods, returns on risk factors are calculated using the returns
method. The returns observed historically, are applied to the current value of the risk
factors to simulate the possible values of the risk factors. The returns are calculated
over the historical time period in intervals corresponding to the VaR horizon.

Stock index is the risk factor for equity instruments. The returns are thus calculated on
the historical values of stock index and stocks specified as custom equity risk factors.
The equity prices are calculated from the stock index returns.

Simulation of Portfolio Value

Simulated portfolio value refers to the price of portfolio under each scenario.

The instrument value for all instruments as part of a portfolio is calculated under all
simulated scenario. Simulated portfolio value in the reporting currency is derived as the
sum of all the instrument prices under each scenario.
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P&L Distribution

P&L Distribution is Profit or Loss of the portfolio under each scenario against the portfolio
value as on the current day.

Portfolio VaR and CVaR

The VaR and CVaR values which are obtained from the P&L Distribution are based on
the confidence level and horizon specified in the Market Risk VaR Model.

Based on the confidence level a, the 1-day a-VaR is the (1 — a)t value in the arranged
P&L values. The confidence level a must be entered in the OFS Market Risk application.
The t-day a-VaR is estimated by multiplying the 1-day a-VaR by t.

CVaR is calculated as the expected value of all simulated data points that exceed the
VaR. ltis the expected loss conditional on the occurrence of loss greater than VaR. The
P&L distribution and is calculated as:

CVaR = E(Y/Y>VaR)

Where,
Y = Value of simulated loss

Thus, it is the arithmetic average of all simulation points exceeding the VaR value.
Component VaR

Under the Simulation Methods of risk measure estimation, both Monte Carlo as well as
Historical, Component VaR is calculated as the contribution of each position to the
Portfolio VaR as detailed below.

= The scenario position values are estimated for n instruments in the portfolio for m
scenarios of prices, and converted to the home currency.

= The variance of the scenario portfolio values is estimated as follows:

Variance =1/m Zj=1m (jPt+1 - pj)?

Where,

m = Number of scenario portfolio values
jPt+1 = Scenario portfolio value

yj = Mean of the scenario portfolio values

» The covariance between the scenario position values of each instrument and the
scenario portfolio values is estimated as follows:
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9.3.1.3

Covariance = 1/m X k=1m j=1m (xk - uk) (jPt+1 - pj) ‘

Where,
Xk = Scenario position values of instrument “i”
The covariance of each position with the scenario portfolio values is calculated.

= Component VaR for each instrument is calculated as follows:

Component VaR = [(Covariance) / (Variance)] * Portfolio VaR

Monte Carlo Simulation Method

Simulation of Risk Factor

Step 1

Step 2

For the purpose of Monte Carlo Simulation, risk factors are simulated using stochastic
processes such as:

= Geometric Brownian Motion - for Equity and Commaodities
» Garman-Kohlhagen process - for Currency

= Hull-White process/ Black process/ Ornstein Uhlen Beck process/ Ho-Lee process
- for Interest Rate

The parameters of each of the stochastic process are available as a download.

Risk factor scenario under Monte Carlo simulation is derived using stochastic process
for each risk factor, Correlation Matrix, and seed value to generate pseudo random
number. Monte Carlo Simulation Method is a three step process detailed below.

Pseudo random number is given as input for stochastic process to arrive at the simulated
risk factor values.

Pseudo random number is generated using a seed value provided by user. You can
provide seed value while defining the VaR model. If a seed value is not provided, then
system generates random seed value.

Generated pseudo random number is used to simulate the value of each risk factor
using the stochastic process assigned to them. Additionally, to pseudo random number
each stochastic process requires specific inputs such as mean and variance. Details of
stochastic process for each risk factor are explained below.
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Equity and Commodity Risk Factors

Custom equities and benchmark indices and commodities are modeled using the
Geometric Brownian Motion. The output of this process is the simulated prices of all the
equities in the portfolio. Geometric Brownian Motion generates a scenario for respective
risk factors using Pseudo random number and three inputs, such as initial value, Mue
(mean) and Sigma (Variance) of the risk factor.

Geometric Brownian Motion is governed by following equation:
ds(t,S) = uSdt + o Sdw_t.

The risk factor for equities is either the benchmark stock index to which it is mapped or
the equity itself. Custom equity risk factors are modeled using a Geometric Brownian
Motion. In case of equities mapped to the stock index, the index itself is modeled and
the index returns are estimated. The price of a particular equity is estimated from the
modeled returns on the respective stock index. OFS Market Risk estimates the equity
prices using the Capital Asset Pricing Model as follows:

Et+1 = Et * exp (Bim * Rm)
Where,
Et+1 = Equity Price at time t+1
Et = Equity Price at time t
Bim = Beta or the sensitivity of asset returns to stock index returns

Rm = Return on stock index

Currency Risk Factor

Currencies are modeled using Garman Kohlagen Process. The output of this process is
the simulated prices of exchange rates. Garman Kohlagen Process generates scenarios
for respective risk factors using four inputs, such as spot value between currencies, risk
free term structure of the first currency, risk free term structure of the second currency
and volatility term structure. Initial value provided to equation is the current spot value.
Risk factor scenarios are created by propagating initial value and Garman Kohlagen
Process equation preserves the volatility of generated scenarios.

Garman Kohlagen Process is governed by the following equation:

o(t,S)?
2

ds(t,S) = (r(t) - 1r(t) — )dt + aodW_t
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Interest Rates Risk Factor

Interest rates are modeled using the interest rate model specified by the user (Hull White
Process, Black Process, Ornstein Uhlen Beck Process or Ho-Lee Process). If Spread
over Sovereign yield curve is specified for any interest rate, then that spread is applied
to the simulated values of the sovereign yield curve to arrive at the simulated values for
the given rating. Benchmark indices such as Libor are simulated using the interest rate
model specified for the sovereign yield curve.

Hull White process generates scenarios for the respective risk factors using Pseudo
random number and three inputs, such as yield term structure, mean reversion rate and
Sigma (variance). To estimate the mean reversion rate and speed, each interest rate
risk factor’'s change of rate are computed for the specified number of days. Change of
rate is regressed with rate using linear regression. Speed of the mean reversion is -1*
slope. Mean reversion rate and speed are calculated using NAG library’s liner equation
“nag_simple_linear_regression (g02cac)’. Details description of NAG equation is
available on http://www.nag.com/numeric/CL/nagdoc_cl23/html/G02/g02cac.html.

This process is repeated for all interest rate risk factors.
Hull White Process is governed by following equation:
th = (H(t) - aTt)dt + O-th

Black Process generates scenario for respective risk factors using overnight rate and
volatility term structure. Black Process is governed by following equation:

o(t,S)?
2

ds; = (r(t) —q() — )dt + odW_t

Ornstein Uhlen Beck Process generates scenario for respective risk factor using Pseudo
Random number and Overnight rate and speed value as provided by user while defining
VaR Model. Ornstein Uhlen Beck Process is governed by following equation:

dXt = k(0 — Xt)dt + cdWt

Ho-Lee Process generates scenario for respective risk factor using mean reversion rate
and Sigma (variance). Ho-Lee model is equivalent to Hull-White model with a mean-
reversion rate as zero.

Interest rate model specified are short-rate models and therefore model the (spot)
overnight rate for all Interest Rate Asset Classes. For other maturity buckets, the interest
rate is modeled using the correlation of the overnight rate with the maturity bucket rate.
This is done by calculating the beta coefficient. An error value is also included in Beta
function, error value is with respect to maximum deviation observed in target maturity
bucket.
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Error value in beta function is computed using iterative process. This error value is to
address variance of spot with respect to target time vertex. In certain scenarios where
spot rate is stable and target time vertex rate is volatile in nature, beta function’s
resultant scenario of target time vertex represents the variation as in spot rate and not
target time vertex rate. Error value in beta function tends to incorporate the variation of
target time vertex in the generated scenario. Maximum of 1000 iterations will be
performed to compute the error value. Initial error value is set to 0.5. After each iteration
the difference between maximum deviation in historical data is compared with the
maximum deviation generated in simulation. Iteration where above mentioned difference
is minimum will be stamped as the final scenario set for corresponding maturity time
bucket.

Bo,i = Po,i *<i>*€
: : %
Where,
Bo; = Beta Coefficient for i*h maturity time bucket
po,i = Correlation between overnight rate and it" maturity time bucket
oo = Volatility of the overnight rate
o; = Volatility of i*" maturity time bucket

€ = Error value

The log change in the spot rate is multiplied by the Beta coefficient to arrive at the log
change to the target maturity time bucket rate with respect to all scenarios.

Ln(ri,Xscenario) - Ln(ri,spot) = BO,i [Ln(rO,Xscenario) - Ln(ro,spot)]

Where,

Tixscenario = X' scenario rate of i*" maturity time bucket
Tispot = Spotrate of it" maturity time bucket

To,.xscenario = X th scenario rate of overnight time bucket
To,spot = Spot rate of overnight time bucket

Boi = Beta Coefficient for it" maturity time bucket

The simulated value of ith-day interest is calculated by solving for 7; xscenario iN the above
equation.

While simulating interest rates, the resulting values may be negative. A floor of 0.001 is
applied to all the simulated values. Any interest rate going below this value is taken as
0.001 for the purpose of calculations.
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CDS Spreads

In case of Credit Defaults Swaps and Collateralized Debt Obligations, the risk factor to
be simulated is the CDS spread. Only the spreads at the shortest maturity are modeled
using the Geometric Brownian Motion process. The spreads of all other maturities are
simulated in a manner similar to ;| simulation. The beta co-efficient is calculated based
on the equation given above. The absolute change in the spread value at the shortest
maturity is multiplied with the by the Beta coefficient to arrive at the value of the other
maturities.

S$1,i- S1,0 = 0.5,1(50.5,i- 5S0.5,0)
Where,
S1,i = Scenario value of 1 — year spread rate
51,0 = Scenario value of 1 — year spread rate
S0.5,i = Scenario value of 6 — month spread rate
50.5,0 = Scenario value of 6 — month spread rate

B0.5,1 = Beta Coef ficient

Under Historical Simulation, the absolute change in the value of spread rates is taken
as the return which is applied to the current spread rate. The formula for calculating
spread returns is as follows:

Rt = St-St—-1
Where,
Rt = Return on spread rates at time t
St = Spread rate at time t
St —1 = Spread rate at time t - 1

Step 3

Correlated Risk factor scenarios are then derived using correlation matrix and simulated
risk factor generated in the above step.

Simulation of Portfolio Value
Simulated portfolio value is the price of the portfolio under each scenario.

The instrument value for all instrument as part of a given portfolio is calculated under all
simulated scenario. The simulated portfolio value in the reporting currency is derived as
sum of all instrument prices under each scenario.
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P&L Distribution

The P&L distribution is Profit or Loss of the portfolio under each scenario against the
portfolio value as on the current day.

Portfolio VaR and CVaR

The VaR and CVaR values obtained from the P&L Distribution are based on the
confidence level and horizon specified in the Market Risk VaR Model.

Based on the confidence level a the 1-day a-VaR is the (1 — a)tvalue in the arranged
P&L values. The confidence level a must be entered in OFS Market Risk application.
The t-day a-VaR is estimated by multiplying the 1-day a-VaR by +t.

CVaR is calculated as the Expected Value of all simulated data points that exceed the
VaR. Itis the expected loss conditional on the occurrence of loss greater than VaR. The
P&L distribution is calculated as follows:

CVaR = E(Y/Y>VaR)

Where,
Y : Value of Simulated Loss

Thus, it is the arithmetic average of all simulation points exceeding the VaR value.

Component VaR

Under the Simulation Methods to risk measure estimation, both Monte Carlo as well as
Historical, Component VaR is calculated as the contribution of each position to the
Portfolio VaR as follows:

» The scenario position values are estimated for “n” instruments in the portfolio for
“m” scenarios of prices and converted to the home currency.

» The variance of the scenario portfolio values is estimated as follows:

Variance =1/m Zj=1m (jPt+1 - pj)?

Where,

m = Number of scenario portfolio values
jPt+1 = Scenario portfolio value

yj = Mean of the scenario portfolio values

= The covariance between the scenario position values of each instrument and the
scenario portfolio values is estimated as follows:
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Covariance =1/m X k=1m j=1m (XK - uk) (jPt+1 - pj)

Where,
xk = Scenario position values of instrument i
The covariance of each position with the scenario portfolio values is calculated.

= Component VaR for each instrument is calculated as follows:

Component VaR = [(Covariance) / (Variance)] * Portfolio VaR

9.3.2

Back Test Parameter

Back testing refers to the procedure of verifying the accuracy of the VaR model by
comparing the realized P&L value with the value predicted by the VaR model.

OFS Market Risk back tests VaR estimates using Hypothetical P&L. Hypothetical P&L
is defined as the gain / loss from a position at some specific time (Example, end of local
business day) resulting from changes in market over the next twenty four hours,
assuming a static portfolio

Actual P&L is affected by internal risk management policy and practice. Here a dynamic
portfolio is assumed. OFS Market Risk back tests VaR estimates using the following
methods:

= Simple Back Test
= Kupiec Test

A simple back test involves counting the number of loss exceptions for a given time
period. Kupiec Test counts the number of exceptions in any given sample and performs
a Likelihood-Ratio-Test at a given confidence level. Back testing is done for the days.

Back Testing comprises of calculation of the following:
= Hypothetical P&L
= Profit/Loss Exceptions
=  P-value
= Critical Value
» Loss Exception Deviation
= Average Loss Duration

= Loss Duration Deviation
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9.3.2.1

Calculation of Hypothetical P&L

OFS Market Risk calculates the hypothetical P&L of the portfolio assuming that the
portfolio composition remains unchanged over the VaR horizon. Portfolio value at time
“t” is calculated based on the actual prices of the instruments as on time “t” and the
position held in the instruments. Hypothetical portfolio value at time “t+1” is calculated
based on the actual prices of the instruments as on time “t+1” and the position held in
the instruments at time “t”. Hypothetical P&L is calculated as the difference between the
hypothetical portfolio value as of time “t+1” and the portfolio value as of time “t”.

The formula for computing hypothetical portfolio value is as follows:

HP t+1 =Xi=1n [wt (i) pt+1(i)]

9.3.2.2

9.3.23

Where,

HPt+1 = Hypothetical Value of Portfolio at “t+1”

w t (i) = Number of units of instrument “” in the portfolio at time “t”

pt+1(i) = Price of instrument “i” at time “t+1”

Calculation of Profit/Loss Exceptions

OFS Market Risk compares the actual as well as the hypothetical portfolio loss with the
estimated VaR value for the back testing period specified by the user in order to find the
number of exceptions. Loss exception is the number of times the actual loss exceeds
the estimated VaR value for a given confidence level. OFS Market Risk also calculates
the profit exceptions.

Calculation of P-value

P-value refers to the probability of the frequency of exceptions for a given level of
confidence.

P-Value is calculated by passing the number of back testing points, number of Actual
exceptions and the exception probability to the Binomial Distribution and then passing
the probability calculated to Chi square distribution.

Where,

Number of back testing points is number of back testing days taken as input from user
in VaR Model definition

Number of Actual exceptions is Profit/Loss Exceptions”

Exception probability is number of Actual Exceptions / number of back testing points
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OFS Market Risk uses the following Binomial Distribution equation:

Let X denote a random variable having a Binomial distribution with parameters n and p
(n=0and 0 <p<1).

Then,

n

Prob{X = k} = (k

)pk(l— Pk fork = 0,1,..,n.

Where

n = number of back testing points

p = exception probability

k = number of Actual exceptions

OFS Market Risk uses the following Chi-Distribution equation:

The lower tail probability for the x2 distribution with v degrees of freedom, for calculating
probability P(X < x : v) a transformation of a gamma distribution is employed, i.e., a x2
distribution with v degrees of freedom is equal to a gamma distribution with scale
parameter 2 and shape parameter v/2.

Where,
1 X
. — 2)-1,-X/2
P(XSX-V)—WOOX(V/) e /dX,XZO,V>0
9.3.24 Estimation of Critical Value

9.3.2.5

Critical value is asymptotically Chi Square distributed with one degree of freedom. OFS
Market Risk compares the P-value with the critical value at 5% and 1% significance
level, on both the loss as well as profit tail of the P&L distribution, in order to check the
validity of the Model.

Critical Value is calculated as two-step process.

= First step is to calculate P-value by passing the number of back testing points,
number of Actual exceptions and the probability as 1% (for Critical value at 1%)
and 5% (for critical value at 5%) to the Binomial Distribution. Resultant output is
further processed using Chi-Distribution to generate probability for the x2
distribution, to arrive at Critical Value.

Calculation of Loss Exception Deviation

Loss Exception Deviation is the absolute average deviation of the loss exceptions from
the CVaR. It is calculated as follows:
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St (Le-CVaRy)

Loss Exception Deviation = ~

9.3.2.6

9.3.2.7

Where,
n = Number of loss exceptions
Lt = Loss exceeding VaR at time “”

CVaRt = Conditional VaR of the portfolio at time “t”

Calculation of Average Loss Duration

Average Loss Duration is the average time interval between successive loss exceptions.

Calculation of Loss Duration Deviation

Loss Duration Deviation refers to the standard deviation of time interval between
successive loss exceptions. The standard deviation of time interval between successive
loss exceptions is calculated.

It is calculated as per the formula given below:

Where,

Average Deviation Loss = (

1/2

. .- _ (Y% (Average Deviaiton Loss - Deviaiton Loss ))
Loss Duration Deviation = ( -

Yi_1(Deviaiton Loss ))
n

n= Number of loss exceptions

933

Defining Risk Measure Estimation Parameters

Follow the below steps to define the Risk Measure Estimation Parameters:

1. In Oracle Financial Services Analytical Applications Infrastructure under
Select Applications select Financial Services Market Risk.

2. To open the Model Creation screen, Select the Sandbox tab > Modeling >
Model Creation on the Left-Hand Side (LHS) menu.

3. Follow steps 1 to 6, in section Defining a Market Risk VaR Model.

4. Specify the following Risk Measure Estimation Parameters:

a. General Parameter Specification: The general risk measure
parameters are generic in nature and are should be specified
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for each of the risk measure estimation method selected.
These parameters include:

i. Reporting Currency: Select the currency in which risk
measures are to be reported, from a pop-up list of
currencies.

ii. Horizon: Specify the horizon in terms of days. It is the
future point in time over which risk measures are
estimated.

iii. Confidence Level: Specify the confidence level as a
percentage and up to 4 digits after decimal points.

iv. Yield Curve Interpolation Method: Select the
interpolation method required for interpolating the yield
curve from the below:

= Linear Interpolation Method
= Log Linear Interpolation Method

=  Cubic Spline Interpolation Method

= Log Cubic Interpolation Method

Model Definition

e Estimation Poramelers  Volstidy - Comrelsbon Modsl | Back Test Parametes | Portfoin Mapping

AutTrsis | Comments

Figure 40 Model Definition Screen

b. Method Selection: OFS Market Risk supports the following
methods for estimating risk measures:

i. Analytic Method Parameters: If you select the
Analytic Method to risk measure estimation, specify the
following parameters:

- Cash Flow Type: It determines whether the cash flows from
instruments will be returned in terms of the future value or will
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be discounted to obtain the present values. Select one of the
following:

= Present Value

=  Future Value

- Cross Correlation: It determines whether the inter-asset
class correlation should be taken into account or not. If you
select Yes, then the inter-asset class correlation is used as
computed. If you select No, then the inter-asset class
correlations are changed to zero. Cross correlation does not
affect intra-asset class correlation. For example, for a given
portfolio consisting of positions in US equities, US interest
rate instruments and Indian equities, if cross correlations is
specified as No then the correlation between Indian equities
and US interest rates is changed to zero while the
correlation between US equities and Indian equities remains
unchanged. Cross Correlation is specified with respect to
the inter-Asset Class correlations as one of the following:

= Yes

= No

- Cash Flow Allocation: It is the method of splitting cash
flows and allocating them to the standard vertices in a
manner that preserves either the VaR or the duration of the
original cash flow. VaR-preserving Allocation allocates cash
flows in a manner that preserves the VaR and the present
value of the original cash flow, while Duration-preserving
Allocation preserves the present value and duration. Select
any one of the following:

= VaR-preserving Allocation

= Duration-preserving Allocation
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= | Model Definition New -- We Dials

Model Definition

Modelinglodel Creationodel Defintion (New Mode
> lodel Details

Hogel Name® Model Description

0o youe 1 scrptne moder? ] WodelObjectier 7
Technique Mariet Rk VaR liode [}

Risk Measure Estimation Parameters | Volatity - Corelation liodel | Back Test Parameter | Fortfolio Mapping

General Parameter Specification

e (] -

Confidence Level (%) ield Curve Interpolation Method Linear Interpolation -

Method Selection

Ris Weasurs Estmaton ethod [Anayte wenos v

Analytic Method Parameter Specification

cash Fow Type [Presentvane ] cash Fiow Alocaton VaR Preserving Alocaton &

ross Gorroaon [ves v

Audt Trails | Comments

Figure 41 Model Creation

ii. Monte Carlo Simulation Method Parameters: If you
select the Monte Carlo Simulation Method Parameters
for risk measure estimation, specify the following
parameters:

- Number of Iterations: Specify the number of iterations for simulating
risk factors and instrument prices as a humeric value.

- Random Number Seed: It is the initial value required for generating
a set of pseudo-random numbers. A given seed will always generate
the random numbers in a particular sequence. Specify random
number seed as one of the following:

= Default Random Number Seed: If you select this option, then an
internally generated seed is used for generating the sequence of
random numbers.

= Random Number Seed: If you select this option, then you will
have to provide a seed which is used for generating the sequence
of random numbers.

- MtM Value: Itis a method of estimating the iteration values of the
P&L distribution. Select one of the following:

= MM Present Value: If you select this option, then the scenario
values of the portfolio at horizon will be discounted using the
prevailing rate of the reporting currency before arriving at the P&L
distribution.
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= MM Future Value: If you select this option, then the P&L
distribution is arrived at using scenario values estimated at the
horizon.

Drift: It is the instantaneous mean of the change in the value of the
risk factor for a given time. Select either Yes or No. Specifying drift
determines if the drift value of the risk factors is to be taken into
account while estimating the values of risk factors. If you select Yes,
then the drift values as estimated will be used for computations, else
drift is taken to be zero.

Cross Correlation: Specifying Cross Correlation determines if the
inter — Asset Class correlations are to be taken into account during
calculations or not. This is similar to the cross correlation specified.

| Made! Definition New — Webpage Dalog

Model Definition

AudtTrals | Comments

Figure 42 Risk Measure Estimation Parameters

Historical Simulation Method Parameters: If you
select the Historical Simulation method for risk
measure estimation, specify the following parameters:

- Historical Period: Specify the number of days to calculate the
historical returns.

If you select the Relative option, then historical period can be
specified relative to the execution date. In this case historical period
start date specifies the day on which historical period starts and end
date specifies the day on which the historical period ends. By default,
for an existing model definition, the execution start day is set to 0
and the end day is set to the number of historical days specified.
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(& Model Definition New - Intemet Explorer -
Model Definition
ModelingModel CreationModel Definition (New Mode)
G
Do youke 1o script the mover? ] Model Objective® 7 iR v
Technique Market Risk VaR Mode! =
. T e e e —
e
Reperting Curency (=] Horzon (ncays)
Confidence Level (%) “Yield Gurve Inferpolation Method Linear Interpolation v
i
Risk Measure Estimation Method Historical Simulation Method hd
R R e
Historical Period @ Retative O Absolute
Historical Period Start Day o Historical Period End Day 10
i —
—— A pem— =

Figure 43 Historical Simulation Method - Relative

If you select the Absolute option, then historical period can be specified as an
absolute period of history. In this case historical period start date and end date
are specific dates of history for which the historical data should be selected for
simulation.

(& Model Definition New - Internet Explorer -
Model Definition
ModelingModel CreationModel Definition (New Mode)
> Model Details
ModetName- et Wode Descripton
Do you Bk o scrpt the moder? [ Model Oboctvet 7 Vi v
Techrique Market Risk VaR Model =
sk Measure Estimaion Parameiers | Volatity -Gorrelaton odel | _ Back Test Parameter | _Portolo Mapping
T T
Reparing curtency = Horzan (n days)
Confdence Level (%) iod Gurve Inferpoaton Hethod linear nterpelation &
Method selection
Risk Measure Estimation Method Historical Simulation Method v
Historical Simulation Method Parameter Specification
Historical Period O Relative @ Absolute
Historicl Perod Start Date (DDA VYY) HistoricalPerod End Date (DAY
AucTrods | Comments
» Audit Trails
Greated 8y " Created Date na
Modiied By A Wodifcation Date na

Figure 44 Historical Simulation Method - Absolute

9.3.4 Defining a Volatility - Correlation Model

Specify the Volatility — Correlation Data. You can provide the volatility and
correlation data as download or, select the model defined in the application.

a. Model Output: If you select this option, then specify the
corresponding model defined in system. Models
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corresponding to EWMA and GARCH technique will be

displayed for selection.

b. External Data: If you select this option, then system will
expect volatility and correlation data as input in staging area.

Model Definition

Technique Market sk Vot Model
Risk Mpasure Estimalion Paramelors  Volaliy - Comolation Moded  Back Test Paramelar  Portfoko Uagping

ation Data ® wose outpat O Extemal Dats

AustTralm | Comments

Vi@

Figure 45 Volatility Correlation Method

9.3.5 Defining a Back Test Parameter

Specify the number of days for which back testing needs to be performed. The back
testing period is estimated by counting the number of days backwards from the date
when back testing is performed.

= | Mode! Definition New

Model Definition

Modelinghodel Creationtiodel Defintion (New Mode)

» Model Details

Model Description

Model Validation
Back Test Market Risk VaR Model @vves Ono

Parameter Specification

Number of Back Testing Days

Audit Trails | Comments.

Wode Name*
L ———— ocelObjctiet 7 - v
Technique Market Risk VaR Model )

Risk Weasure Esfimation Parameters | Volatity - Correlation Model | Back Test Parameter | _Portfolio Mapping

Figure 46 Model Definition — Back Test Parameter
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9.3.6 Defining a Portfolio Mapping

This step involves portfolio selection, from an existing list of pre-defined portfolios, which
are to be mapped to the given VaR Model. The risk measures along with the back test
measures for each portfolio are estimated using the Market Risk VaR Model to which
they are mapped.

£ | Model Definition New -- W

Model Definition
Modelinghodel Creationhlodel Defntion (New Mode)

» Model Details

Model Name* hodel Description

Do you fike to script the moder? [] Model Objective® 7
Technique Market Risk VaR Model (]
Risk leasure Estimation Parameters | Volatiity - Gorrelation Hodel | Back Test Parameter | Fortfoio Mapping

Portfolio Selection I I

save | | cancel

Figure 47 Model Definition — Portfolio Mapping

Note: You can edit and delete a Market Risk VaR Model. If you modify the following
parameters while editing a Market Risk VaR Model, then it results in the model being
saved as a new model.

= Confidence Level
= Reporting Currency
= Horizon
*= Risk Measure Estimation Method
» Variance-Covariance Method
If any additional parameters of the Market Risk VaR Model are edited, then it results in

creation of a new version of the existing model.

9.3.6.1 Portfolio Mapping

This step involves portfolio selection, from an existing list of pre-defined portfolios, which
are to be mapped to the given VaR Model. The risk measures along with the back test
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measures for each portfolio are estimated using the Market Risk VaR Model to which

they are mapped.

= Model Definition New -- Webpage Dialog

Model Definition
Modeinghodel Creationiode! Defintion (New Mode)

» Model Details.

Hodel Description

Model Name*
Do you ke to script the moder? [ Hodel Objective® 7 r v
Tecnniue Warket Rk VaR Hodel =
Risk Measure Estimation Parameters Volatility - Correlation Model Back Test Parameter Portfolie Mapping
|

Portfolio Selection

Audi Trals | Comments.
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9.3.7 Defining a Market Risk VaR Model

OFS Market Risk estimates risk measures for a given portfolio as per the parameters
specified as part of the Market Risk VaR Model. Follow the below steps to create a
Market Risk VaR model:
1. In Oracle Financial Services Analytical Applications Infrastructure under
Select Applications select Financial Services Market Risk.

2. To open the Model Creation screen, Select the Sandbox tab > Modeling >
Model Creation on the Left-Hand Side (LHS) menu.

3. Click Add button in the Model Creation screen.

Figure 48 Model Management Screen
4. Enter the Model Name and Model Description.
5. Select the model objective
6. Select the technigque as Market Risk VaR Model.

7. There are four available options - Risk Measure Estimation Parameters,
Volatility - Correlation Model, Back Test Parameter, and Portfolio
Mapping. Follow the steps mentioned in the below section to specify the
parameters defined in the options.

8. Click Save.

Note: You can edit and delete a Market Risk VaR Model. If you modify the following
parameters while editing a Market Risk VaR Model, then it results in the model being
saved as a new model.

=  Confidence Level
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= Reporting Currency

= Horizon

» Risk Measure Estimation Method
= Variance-Covariance Method

If any additional parameters of the Market Risk VaR Model are edited, then it results in
creation of a new version of the existing model.
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10 Annexure A: Generating Download Specifications

Data Model for Market Risk Release 8.0.4.0.0 is available on customer request as an
ERwin file. Download Specifications can be extracted from this model.
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11  Annexure B: Including a Market Risk Model

Perform the below steps to include a Market Risk model in a run. Before performing the
steps ensure that the model is already defined in Sandbox, and has been approved and
deployed. For details on approval and deployment, see the OFS Enterprise Modelling
User Guide on OHC Documentation Library.

1. Navigate to Manage MR Rule > Process.

2. Create a Process for the deployed model.

Bl v X v | usengny | wRuser ¥

ORACLE Financial Services Analytical Applications

Applications | Sandbox  Object Administration
Select Appiications Market Risk  Manage MR Rules * Process
Financial Services Marked Risk b
~
Process
» Search and Filter | & Search | B Reset
£ Code \ersion ]
v B unified Anatytical Metadata » Active Yes w
» I operations
Folder ~
4 7 Market Risk
» L Retorence Data Maragement » List (20 EB"‘" = = ) = == — S TF
o Portfolio J '_"J Code ;] Hame erson Acive
3 Incremental VaRt Ol 1001 VOLATILITY a Yes
4 ¥ Manage MR Rules 3 1002 [ Yes
0 Ruie L Yes
B process 0 Yo
C Yes
Hrun L e
P - Instruments 0 Yes
m Manage Run Execution
Instruments 1] Yes
» <& Enterpriss Modeling Opticn . ”
= Commodity 0 Yes
B3 Metacata Browser [ a Yos
MR R Estimation [ Ve
Pricing OTC truments [} Yes
4 Risk Far atiity Comelation Estimation  TRSE a Yes
v
3| 12407571, Market Risk vaR Estmanon 0 Yes
< >

3. Click the New button. The Process definition window is displayed.
4. Provide inputs in the fields Folder, Code, and Name.
5. Select the Type.

Note: Do not check the executable check box for MR application.

6. Click the Component tab, to include the MR model in the process. The
Component selector is displayed.
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) Run Ruie Framework - Internet Explover I o e EBEEETE e

Process
Market Risk » Manage MR Rules ) Process ) Process Definiton(New Mode)

» Linked to

Folder

Master Information | ) Propertes

<< New >> fersion << NA >>
we Process Tree v

= Process

7. Select the required model to be included in the run. All the deployed models
will be listed under the link Component > Model > Model.

(2 Component Selector - Internet Explorer = |

Search Sort
<
List Tasks [1]
~ & Component ~ D‘ Object ‘ ‘
4 V¥ Data Extraction Rules [ analytical_var_01_0

+ & Losd Data Rules

+ &l Transiormation Rules
+ [ Bass Rules

+ 24 Processes

=) Essbase Cubss

j Oracle Cubes
Executable

Model

-+ Pooling

+ . =.Z Oplimizer

— Jf Mode!

. o, analytical_var_01_0
oo BTIVAR O
o BT1volstiliy_0
i o, BTVART D
oo} BTVARZ_O

‘. o BTVARS O

- off BTVAR_D v
L - S

8. Click Ok to save the process.
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9. To include the created process in the run, navigate to Manage MR Rule >

Applications | Sandbox  Object Adminsratr
Select Applcations. Morket Risk > Monage MR Auks > Run
FinansialServices Markst Rk v
~
Run I
> Search ana Firer__| [B Sameh | £ Aeset
code pesion f
Hame et v
- v o v

= List [20) | B Rew [

i | 1] oose ] o
SIECS

1002

0| 10m

Aboul Oracie  ConiactUs  Legal Noices | Temms Of Use  Your Privacy Rig

10. Create new Run similar to the Market Risk VaR Estimation sample run
seeded in application. Alternatively you can create a copy of the existing
Market Risk VaR Estimation Run and edit it.

Note: Do not edit the seeded run. It is a sample run installed in the MR
application for reference.

11. Select the new Run and click Edit.

12. Select Job under Selector drop-down. The Component selector is displayed.

2 Fun R Framewsrt - Intarnat Expleser
Run v
Marke! Risk > Manage MR Rules > Run » Run Deénibon (Ed Mode)
Linked to
Pt TRSEG
= Master Information | @] Preperses
erson
i ves
o Base Fum £
e T Samusaton so0 st Descencarms
AR Frocess
0488 Candition
x| | Cose
Aust Trod | Comments
= Audit Trait
Created By uRuUSER Crestion Date 2232017 05383
Lot Moo By Py (PeTre—— .

13. Select the required process to be included in the run. All the processes will
be listed under the link Component > Processes

14. Select the process and click Ok, to add process in the Run.
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{& Compenent Selector - Internet Explorer

Search
=

List
=& Component
4 %7 Data Extraction Rules
. 5 Load Data Rules
+ & Transformation Rules
+ [ Base Rules
= A Processes
~LTRSEG
58 BT
e mE BT
= BT2

- im BT20
- m BT21
- m BT24

w1 Commodity Future Curve Population

.. mm1. Equity Corporate Actions Data Population
1, FullBT

.. wmn; higtorical_var
-t InC WaR SP

- w1 Instruments Obligors Data Population

w=1, Instruments Schedule Data Populstion

Sort
Tasks [1]
Object
" | | |
[] | historical_var
v

15. After Process selection is complete, you can select the other required tasks

in the run.

16. Click Ok to save the run.
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12 Annexure C: Executing a MR Run/ Batch Execution

Perform the below steps to execute a MR run. Before performing the steps ensure that
the Process is already defined. For details on approval and deployment, see the OFS

Enterprise Modelling User Guide on OHC Documentation Library.

1. Navigate to Manage MR Rule > Run.

2. Select the Process for the deployed model.

Applications | Sandbox  Object Adminisiration
SEEELLEEL LD Market Risk > Manage MR Rules > Run
Financial Services Market Risk v Foider Iv| Type Iv|
A
4 EB Gommon Object Maintenanca 5 List[20] | (B New | B View | A £dit | BCopy | @ Remove | £ Authorize v | ') Export v | %X Fire Run Page 112 e o e
81 Data Model Maintenance & O] coae 4 | Name [ Tyee Folder [version  [active |
» [l Data Management EIE VolatiityModel Base Run OFSTRSEG 0 Yes
» [El Unified Analytical Metadata ]| 1236481473835 Commodity Fulure Curve Population Base Run OFSTRSEG 0 Yes
» [ Operations 0] 1238481501175 Equily Corporate Actions Data Population Base Run OFSTRSEG 0 Yes
4 1% Market Risk 1| 1238481522549 Obligors Data Population Base Run OFSTRSEG 0 Yes
N — ]| 1238481545454 Insiruments Schedule Data Population Base Run OFSTRSEG 0 Yes
71| 1238481568027 MR Incremental VaR Estimation Base Run OFSTRSEG 0 Yes
dis Portiolio Management -
1 1238481507437 MR VaR Data Preparation Base Run OFSTRSEG 0 Yes
2 Incremental VaR
[ 1238526008683 Interest Rate Mean Reversion Estmation Base Run OFSTRSEG 0 Yes
4 B Manage MR Rules 7 1238568322601 Pricing OTC Instruments Base Run OFSTRSEG 0 Yes
Erue i [SIRTYTrEeITEees) Bk Eoclor Vol Cozelation Eoimalion Baetun QESTRSEG 0

3. Click Fire Run. The Fire Run window is displayed.

»

Specify if the request type is Single or Multiple.

Provide a MIS Date.

Specify Yes or No, in the Wait field.

© N o v

Click OK, to execute the batch.

In the Batch field, select Create and Execute from the drop-down list.
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13

Annexure D: Defining Stress Variables

MR application’s back end engine VAR —value at risk and Volatility can be stressed
using OFSAA stress modelling frame work. MR risk factors are stressed using Oracle
Reveleus stress testing framework.

In the Market Risk requirement and design, the stress variable supports only based on
Measure type of stress variables. OFS MR provides the capability to generate stress
Volatility Model and VaR Model run for the bank’s portfolios.

The process flow for Stress Testing is as follows:

Step 1: Variable Definition — Define the variables that need to be shocked during
stress run

Step 2: Variable Shock — Define the type and extent to which the variables defined
in Step 1 need to be shocked.

Step 3: Scenario — Define a Scenario by adding all the required variable shocks
to the scenario

Step 4: Stress Definition — Map the scenario to the VaR/Volatility Model to create
a Stress Run

Step 5: Stress Run — “Fire Run” the Stress Run from the Run Window

The bank can stress the following variables:

Exchange Rate between Currencies
Equity Price

Index Price

Interest Rate

Commodity Price

Volatility of Asset Class

Correlation between Asset Classes

13.1 Defining a Variable

The process for defining a variable and assigning variable shocks for each of the below
listed variables, is explained in this section. After defining the shocks you can add them
to a scenario, which will be mapped to a Baseline Model to generate a Stress Run.

Exchange Rate between Currencies
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= Equity Price

* Interest Rate

= Commodity Price

= Volatility of Asset Class

= Correlation between Asset Classes

13.1.1 Exchange Rate Between Currencies

Follow the below steps to define a variable, and assign shock for Exchange Rate

Between Currencies:

1. In Oracle Financial Services Analytical Applications Infrastructure

under Select Applications select Financial Services Market Risk.

2. To open the stress testing screen, Select Enterprise Modeling Option >

Stress Testing on the Left-Hand Side (LHS) menu.

3. Click Add icon in the Variable Definition screen.

Applications |~ Sandbox  Object Administration ~ System Configurafion & Identity Management My Inbox
ELEETID Market Risk > Enterprise Modeling Option > Variable Definition
Financial Services Market Risk v
Variable Management @
» [El unified Analytical Metadata ~
» B operations » search =
4 L Market Risk U
> LsReference Data Management » Variable Management | | s1-20r207
dioportino Hanagement ] ) [vataveto____| Varale hame & Vaals Fopery | Biss3 on_| ratsd by [GeatonDate
@ Incremental VaR [ | V1252005810267  Account Credil Limit Original Direct Measure  SYSADMN 15-SEP-2000 12:00:00 AM
4 [ Manage MR Rules [ | V1252095087535 Account Delinquency in Previous Period Direct Measwre  SYSADMN 15-SEP-2009 12:00:00 AM
Rule [ | V1252006138608 Account EOP Inferest Amount Direct Measure  SYSADMN 15-SEP-2000 12:00:00 AM
Brrocess [ | V1252095291307  Account Minimum balance YTD- Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
Hrun [ | V1252984710280 Account Net Interest Income Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
e —— [ | V125200533272 Account orginal Balance Direct Measure  SYSADMN 15-SEP-2000 12:00:00 AM
P — [ | V1251090133509 Accl_orginal_Loan_o_Value Direct Measure  SYSADMN 24-AUG-2009 12:00:00 AM
+ [ Santho mamenance [ | V1252004033769 Age on Book Direct Measure  SYSADMN 15-SEP-2000 12:00:00 AM
[ | V1200679743561  Banking Book Equity Scenario Loss Direct Measure  SYSADMN 02-JUN-2009 08:02:03 PM
% Technique Registration [ | V1366223988120 Calendar Date Direct Measure  baselecuser 17-APR-2013 01:12:06 PM
4 "R stress Testing [ | V1202124464003  CART ID Direct Measure SYSADMN 03-JUN-2009 10:59:54 AM
@ Variable Shock [ | V1251089028835  Carti_ia Direct Measure  SYSADMN 24-AUG-2009 12:00:00 AM
B scenario [ | V1201072358220 CCF Percentage: Direct Measure  SYSADMN 03-JUN-2009 02 12:53 PM
@ [] | V1386606003221  Consumer Price Index Change Direct Measure  baselecuser 26-DEC-2012 05:30.:00 PM
[ | V1197616504944 Counterparly Annual Income Direct Measure  SYSADMN 02-JUN-2009 06:53:29 PM
r— v [ | V1107548308848  Counterparly Baniqupey Indicaor Dummy Hierarchy  SYSADMN 03-JUN-2009 01:20:35 P
| ui1a7a1i7a0ana o aseois Diract Measws __GveAnmn 03N 009 13 1491 P

Figure 49 Variable Definition Screen
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& Varisble Definition Add - Internet Explorer

» Variable Definition

Folder
Variable Name*
Variable Type®

» Single Maturity
Maturity Unit*

» Value

Maturty Value*

» Based On

Based On"

» Hierarchy

Variable Property*

Market Risk » Enterprise Modeling Option » Variable Definition  Variable Definition(New Mode)

- x
Variable Definition
ES ]
| Variable Description
Commoaty Varatie ~] Variabl Structure' g vaue ~
Days v Maturity Type* @® Value O Node
Herarey ™ Vanabe Cassifcaton” Nomeric Varaie ~
Dircct Iv] Selected Hicrarchy* humber Of Accounts M

Figure 50 Variable Definition Screen

4. Define the exchange rate variables as below:

Folder

Select the Folder from the drop-down list, in which the Variable Definition is to be

saved.

Variable Name

Provide the variable name.

Variable

Description

Provide the variable description.

Variable Type

Select the Currency Variable from the drop-down list.

Variable Structure

Select Single Value.

Based On

Select Measures.

Variable

Classification

Select Numeric Variable

Apply Filters Select Yes.

Data Set Select Exchange Rate Dataset from the drop-down list.

Selected Select MSR — MR Exchange Rate from the drop-down list

Measures

Filters Click the edit button, and select CURRENCY1 and CURRENCY2 from the Hierarchy
browser.

Currencyl Select Currency 1 under Filters. Click the edit button corresponding to Currencyl, and
select the required first currency.

Currency?2 Select Currency 2 under Filters. Click the edit button corresponding to Currency2, and

select the required second currency.
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& Variable Definition Add - Intemet Explorer = |

Variable Definition
Market Risk  Enterprise Modeling Option > Variable Defintion  Variable Defiition(New Mode)

» Variable Definition

Folder EPMSEGMENT v

Variatie Name* FBN MR STRESS_FX_NON-USD Varibie Descriotion
Variabe Typer Gurency Variatie 8:] Varatie Swucture* Singe Vaive V]
» Based On

Measures v Variable Cassficaton® Numeric Variable (v

re Filter

» Measures

[ r— (R e e V] @

| @A | 1-2/2

» CURRENCY1 |
%! Nodes

» Variable Transtormation Co

Figure 51 Variable Definition Screen

5. Navigate to the Variable Shock screen.

Applications ~ Sandbox  Object Admi System fion & Identity My Inbox

SRV TS Market Risk > Enterprise Modeling Option > Stress Testing > Variable Shock

Financial Services Market Risk. v
Variable Shock 2|~
4 ) Common Object Maintenance
[ Data Model Maintenance » Search B
» [ Data Management Variable Shock Name

» [ unified Analytical Metadata
» Variable Shock List

. | s1-20131
» [ operations
) o PRIETT ErT—— [ v —E e
4 | Market Risk AY-
[]| 1526555452217 FBN_MR_EQUITY_SHOCK_1 0 FBN_MR_EQUITY_PRICE_1 EPMFBN TTIMAY-2018 02:3022

» bizReference Data Management

1280361953366 Loss Data - Frequency Correlation increased 0 Frequency Correlation Value - Loss Data  SYSADMN 28-JUL-2010 07-14:53

o Portfolio Management by 5%
Incremental VaR 1280361183267  Loss Data - Frequency Scale increased by 5% 0 Frequency Scale Parameter - Loss Data ~ SYSADMN 28-JUL-2010 07:02:03
» EF Manage MR Rules 1280360086761 Soee Dala-Frequency Shape increased by g Frequency Shape Parameler - Loss Data  SYSADMN 26-JUL-2010 06:58:45
4 & Enterprise Mogelng Option iy 1280361413984 Loss Data-Severly Scale increasedby 5% 0 Severlly Scale Parameter - Loss Dala  SYSADMN 28-0UL-2010 070553
e 1280361367028 Loss Data - Severiy Shape increased by 5% 0 Severity Shape Parameer - Loss Data  SYSADMN 20nUL-2010 070500

2
=5 Technigue Registration ‘Scenario data - Frequency Correlation

ojojojoo|o |gooooo

4 D siess = 1280362001267 increased by 0 El:.:uent‘{ Correlation Value - Scenario SYSADMN é;JULVZOWU 07:15:41
5
T2s0a5tagraze  Sooere Dot Fraqensy Shapessed g Frequency Shipe Parameter STt gecapun L2070 070547
z:ena'i:ﬁl 1280361507355 :;e;;znnnnhrﬁwuencyshane\ncrﬁased 0 El:t:m:n':v Scale Parameter - Scenaric  gygapuy 28-JUL-2010 07:07:27
Eﬂ\’/;na;\e:;e:m::):n 1280361606319 Soenane Data- Severly Seale increasea by Severity Scale Parameter - Scenario Data SYSADMN 28-JUL-2010 07:09.06
B Motadata Browser 1280361558509 Seenano Data- Severly Shape increasedby Severity Shape Parameter - Scenario Data SYSADMN L2010 070818
1528706654391 TEST-CM.BRENT.CRUDE SPOT2 0 TEST-BRENT_CRUDE_SFOT2 EPMFBN Ly 018 120687
Figure 52 Variable Definition Screen
6. Define the variable shock as follows:
Shock Specify a Shock Name
Name
Shock Provide a description for the Shock.
Description
Dataset Select Exchange Rate Dataset from the drop-down list
Variable Select the variable which needs to be shocked from under the Currency Variable > Numeric Variable.
Name
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Is Formula Select Yes.
Based
Time Select MR — Time Hierarchy for Time Hierarchy. This hierarchy determines the horizon of the shock.
Hierarchy
Shock Type | Shock Type selection has two options:
. Instantaneous
. Across Time
In you select Across Time, provide information in the fields:
- Shock in Reference to: Select whether it is Current Value, or Future Estimated Value
- Time Point: Select whether Custom or standard
- Number of Time Points: Enter values for Time Points in Past and Time Points in Future
- Shock Current Value: Select the check box, and specify the time as Days, Weeks, months or Years, and
click mmp
- Time Point Values: Specify the Time point values. In case of “Standard” option selected in “Time Point”.
The points will be consecutive values between “Time Points in Past” to “Time Points in Future”. The value
will be in “Days”, “Weeks”, “Months” and “Years” depending on the value selected
In case of “Custom” option selected in “Time Point”. The points will be custom user specified values
between “Time Points in Past” to “Time Points in Future”
» Time Specification
Time Higrarchy * MR - Time Hierarchy [] Shock Type Across Time ﬂ
Shock in Reference to Current Value ﬂ Time Point () Standard ® Custom
Number of Time Points * Time Points in Past 5 Time Points in Future 5 Shock current Value Months ﬂIC:/‘
el o el o 7| 3 Te| 1 T Tor| 3 Tor| 6 Tor| 8 Tos|[D
Time Point Values * v
4 A Y
Parameters Shock Unit: Select one of the following:

. Percentage Shift

= Absolute Shift

= Absolute Value

=  Standard Deviation Shift

L] Log Standard Deviation Shift: If you select this option, specify the Time Window Size.

Click B button to add shock values as shown below.
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» Parameters

Shock Unit

Shock Curve

Percentage Shift
Absolute Shift
Absolute Value
Standard Deviation Shift

Log Standard Deviation Shift
Time Points

Time Window Size

|

To-7 Month To-6 Month To-4 Month To-3 Month To-1 Month Ta+0 Month To+3 Mca,
Shock Values *
-20 10 -15 -20 10 -50
v
& Variable Shock Definition Add - Internet Explorer -
Variable Shock Definition
Market Risk 3 Enterprise Modeling Option 3 Stress Testing » Variable Shock 3 Variable Shock Definition(New Mode)
» Shock Details
FBIN_MR_SHOCK_FX_NGILUSD
Shock Name * FBN_MR_SHOCK_FX_NGN-USD ‘Shock Description
Dataset = Exchange Rate Dataset (] Variable Name * TEST-NGN-USD =)
» Formula Based
Is Formula Based @ ves Oio
» Time Specification
Time Hierarchy * MR - Time Hierarchy (] Shock Type [instantaneous v]
Shock n Reference to Time point Standard (® Cusiom
Number of Time Points * Time Points in Past Time Points in Future Shock cumrent Value v
Time Point Values * Tor
» Filter Specification | | 0-0/0

<] Selected Dimensions
Not Applicable

» Parameters

‘Shock Unit Percentage Shift
Shock Curve
Time Points
Shock Values * To+0 Day

30

~ Tine Windaw Sze

I

1414

7.

Figure 53 Variable Shock Definition Screen

Save the Definition.

13.1.2 Equity Price

Follow the below steps to define a variable, and assign shock for Equity Price:

1.

In Oracle Financial Services Analytical Applications Infrastructure
under Select Applications select Financial Services Market Risk.

2. To open the stress testing screen, Select Enterprise Modeling Option >
Stress Testing on the Left-Hand Side (LHS) menu.

3. Click Add icon in the Variable Definition screen.
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Applications |~ Sandbox  Object Administration ~ System Configuration & dentity Management My Inbox

SELERIT DS Market Risk > Enterprise Modeling Option > Variable Definition
Financial Services Market Risk v
Variable Management
» B unified Analytical Metadata ’~
» B} operations » Search
4 | Market Risk Variable: Name

»
L3 Reference Data Management D I | s1-20r202

& Portolio Management 2| [ variable 1D Variable Name & Variable Property | Based On | Created By | creation Date
Incremental VaR [ | V1252995810267  Account Credit Limit Original Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
4 EF Manage MR Rules [] | V1252005087535  Account Delinquency in Previous Period Direct Measure  SYSADMN 15-SEP-2000 12:00:00 AM
Rule [ | V1252995188698 Account EOP Inferest Amount Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
Brrocess [] | V1252005201307  Account Minimum balance YTD. Direct Measure  SYSADMN 15-SEP-2000 12:00:00 AM
Rrun [ | V1252994710280 Account Net Inferest Income. Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
B N [ | V1252995533272 Account onginal Balance Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
Manage Run Execution
[ | V1251000133500 Acet_Orginal_Loan_to_Value Direct Measure  SYSADMN 24-AUG-2000 12:00:00 AM
4 & Enterprise Modeiing Option
[ | V1252094933769 Age on Book Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
» [ sandbox Maintenance .
§ [ | V1200678743561  Banking Book Equity Scenario Loss Direct Measure  SYSADMN 02-JUN-2009 08:02:03 PM
%
=5 Technique Registration [ | V1366223088120  Calendar Date Direct Measure  baselecuser 17-APR-2013 0112:06 PM
o
4 L Stress Testing [ | V1202124464003 CARTID Direct Measure  SYSADMN 03-JUN-2009 10:59:54 AM
@ variable Shock [] | V1251080028935 Carti_ia Direct Measure  SYSADMN 24-AUG-2000 12:00:00 AM
Scenario [ | V1201072358220  CCF Percentage: Direct Measure  SYSADMN 03-JUN-2009 02:12:53 PM
[ | V1356696003221  Consumes Price Index Change Direct Measure  baselecuser 28-DEG-2012 05:30:00 PM
[ | V1197616504044  Counterparty Annual Income Direct Measure  SYSADMN 02-JUN-2009 06:53:20 PM
v [ | V1197548398848 Counterpary Bankruptcy Indicator Dummy Hierarchy  SYSADMN 03-JUN-2009 01:20:35 PM
£5 Metadata Browser
| vitaraiizrasns o sssere Direct Measwe __Sysanmn 0% 1IN-2009 13 1471 M

Figure 54 Variable Definition Screen

€ Variable Definition Add - Intemet Explorer - x

Variable Definition
Market Risk 5 Enterprise Modeling Option 5 Variable Definition 5 Variable Definition(New Mode)

» Variable Definition

Folder BiS 2]
Variabie Name* | Variabe Description
Variable Type* Gommodity Variable: V] Variable Structure* Single Value: M

» Single Maturity

Maturty Unit Dars v Maturity Type= ® value O Node

» Value

Maturty Value®

» Based On

Based On* Hicrarchy [v] Variable Classification” Humeric Variable ~

» Hierarchy

Vaiatho Property” oreet ~ Solcted Herarehy® armoer Of Accounts ~

Figure 55 Variable Definition Screen

4. Define the equity variable as below:

Folder Select the Folder from the drop-down list, in which the Variable Definition is to be
saved.

Variable Name Provide the variable name.

Variable Provide the variable description.

Description

Variable Type Select Equity Variable from the drop-down list.

Variable Structure | Select Single Value.

Based On Select Measures.
Variable Select Numeric Variable
Classification
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Apply Filters Select Yes.

Data Set Select Equity Dataset from the drop-down list.

Selected Select Equity Price from the drop-down list
Measures
Filters Click the edit button, and select Equity from the Hierarchy browser.

Equity Select Equity under Filters. Click the edit button corresponding to Equity, and select
the required Equity.

Variable Definition

Market Risk > Enterprise Modeling Option » Variable Definition » Variable Definition(New Mode)

» Variable Definition

Folkder EPMSEGMENT v
oty Varabis Equily Variable Desoription
quity Varil
Equity Variabie v Variable Structure* single Value v
» Based On
Measures v Variable Classification* Numeric Variabie v
> Measure Filter
@ves Ono
» Measures
Equity Dataset v B Equily Price V|
> Filters | @& |
=fa| Hierarchy
Equly
» Equity | 3 |
! Nodes
Honeywell Flour Mills plc
» Variable Transformation
Applications | Sandbox  Object Admi System fon & Ideniity My Inbox
SRV TS Market Risk > Enterprise Modeling Option > Stress Testing > Variable Shock
Financial Services Marke! Risk
Variable Shock Library 2|~
4 @ Comman Object Maintenance
[ Data Model Maintenance » search B
» [ Data Management Variable Shock Name
» [ unified Analytical Metadata
3 » Variable Shock List
» [ operations
PR Vara Shock ame_& [vemion | varaie —E e
4 L2 Market Riskc 7-MAY-2015 02:30.22
5 [ 1526555452217 FEN_MR_EQUITY_SHOCK_t 0 FEN_MR_EQUITY_PRICE_1 EPMFBN
» LfiReference Data Management
B Portoro . [ 1280361053366 o5 el - Freauency Corelaton nerezsed Frequency Correlation Value - Loss Dala  SYSADMN 28-JUL-2010 071453
ortiolio Management
7 — []| 1280361183267 Loss Data- Frequency Scale increased by 5% 0 Frequency Scale Parameter - Loss Data  SYSADMN 26.JUL-2010 07:02:03
b ¥ Manage MR Rules [] 1280360906761 Loee Dl Frequency Shape ereased by g Frequency Shape Parameter - Loss Data  SYSADMN 28-JUL-2010 06:58:46
4 & Enterprise Modeling Option []| 1280361413984 Loss Data - Severily Scale increased by 5% 0 Severity Scale Parameter - Loss Data  SYSADMN 28-JUL-2010 07:05°53
- JUL-
L . o []| 1280361367028 Loss Data - Severity Shape increased by 5% 0 Severity Shape Parameter - Loss Dala  SYSADMN 20nUL-2010 070500
£ Technique Registration oo G Fre
~Frequency Correlation
S Frequency Correlation Value - Scenario 28-0UL-201007:15:41
4 D Siess Testing 7| 1280362001267 increased by 0 Frea SYSADMN =
12 Variable Shock )| 1280361467334 Scensro Dota- Frequoncy Shape ncreased Frequency Shape Parameter - Sconano oo 28-JUL-2010 07:06:47
by 5% Data
O scenario B UL
A= O tannsorass oD Feawney Shasineemed ey Scale Paraineler - S sysapyny 26-JUL2010 070727
 Siress Definiion -
B varisbie Defmiton | 1280361606319 Jeenerio Date - Sevenly Scale ncreased by Severity Scale Parameter - Scenario Dala  SYSADMN 28-JUL-2010 07.06.06
B Motadata Browser 1| 1260361558509 cenario Data - Severity Shape ncreased by Severity Shape Parameter - Scenario Data SYSADMN 26-JUL-2010 07:05:18
[| 1528706654891 TEST.CMBRENT.CRUDE SPOT2 0 TEST-BRENT_CRUDE_SFOT2 ERMFBN 11-JUN-2018 120657

Figure 57 Variable Definition Screen

6. Define the variable shock as follows:
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Shock Specify a Shock Name
Name
Shock Provide a description for the Shock.
Description
Dataset Select Equity Dataset from the drop-down list
Variable Select the variable which needs to be shocked from under the Equity Variable > Numeric Variable.
Name
Is Formula Select Yes.
Based
Time Select MR — Time Hierarchy. This hierarchy determines the horizon of the shock.
Specification
Shock Type | Shock Type selection has two options:
. Instantaneous
= Across Time
In you select Across Time, provide information in the fields:
- Shock in Reference to: Select whether it is Current Value, or Future Estimated Value
- Time Point: Select whether Custom or standard
- Number of Time Points: Enter values for Time Points in Past and Time Points in Future
- Shock Current Value: Select the check box, and specify the time as Days, Weeks, months or Years, and
click = to load the time point values.
- Time Point Values: Specify the time point values. If you select the Standard option, the points will be
consecutive values between Time Points in Past to Time Points in Future. The value will be in Days,
Weeks, Months and Years depending on the selection.
If you select Custom, the points will be custom user specified values between Time Points in Past to
Time Points in Future.
» Time Specification
Shock in Reference fo Current Value v Time Point O Standard @ Custom
Number of Time Points * TmePontsinPast 5 TimePontsinFutre 5 Shack current Value ml
S — 7 To- 6 To- 4 To- 3 To 1 To+ To+ 3 To+ 6 To+ 8 Tor C
P \
Parameters Shock Unit: Select one of the following:

. Percentage Shift
. Absolute Shift

. Absolute Value
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. Standard Deviation Shift

Click » button to add shock values as shown below.

» Parameters
Percentage Shift

. Log Standard Deviation Shift: If you select this option, specify the Time Window Size.

Shock Values * To-2 Month To-1 Month To+0 Month To+1 Month To+2 Month
-50 -50 -50 -50 -50

Shock Unit Absolute Shift Time Window Size
Absolute Value
Shock Curve Standard Deviation Shift
Log Standard Deviation Shift
Time Poinis | |
To-7 Month To-6 Month To-4 Month To-3 Month To-1 Month Ta+0 Month To+3 Mca,
Shock Values *
-20 10 -15 -20 10 -50
v
@ Variable Shock Definition Add - Internet Explorer -
Variable Shock Definition
Market Risk 3 Enterprise Modeling Option 5 Stress Testing 3 Variable Shock 3 Variable Shock Definition(New Mode)
= Shock Details
Equity Shock Description
Shock Name * Equity Shock ‘Shock Descripfion
Dataset* Equity Dataset @ Variable Name * TEST-HONEYFLOUR
» Formula Based
Is Formula Based ®ves Olio
» Time Specification
Time Hierarchy * MR - Tme Hierarchy () Shock Type Across Time v|
Shock in Reference fo Current Value ] Time: Point @ Standard () Custom
Number of Time Points * TmePomtsinPast 2 TmePontsinFutre 2 Shack current Value Monthly ||
Time Point Values * To- To- To+ To+ To+
» Filter Specification | | 0-010
k| Selected Dimensions
Not Applicable
» Parameters
Shock Unit Percentage Shift [v] Time Window Size
‘Shock Curve
Time Poinis | 1-111

Figure 58 Variable Shock Definition Screen

7. Save the Definition.

13.1.3 Interest Rate

Follow the below steps to define a variable, and assign shock for Interest Rate:

1. In Oracle Financial Services Analytical Applications Infrastructure
under Select Applications select Financial Services Market Risk.

2. To open the stress testing screen, Select Enterprise Modeling Option >

Stress Testing on the Left-Hand Side (LHS) menu.
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3. Click Add icon in the Variable Definition screen.

Applications | Sandbox  Object Administration ~ System Configuration & Identity Management My Inbox
SR TS Market Risk > Enterprise Modeling Option > Variable Definition
Financial Services Market Risk v
Variable Management 2
» [El unified Analytical Metadata ~
» B operations » Search
4 L Market Risk U
> LsReference Data Management » Variable Management | s1-20r207
dioportino Hanagement ] ) [vataveto____| Varale hame & Vaals Fopery | Biss3 on_| ratsd by [GeatonDate
@B Incremental VaR [] | V1252095810267  Account Credit Limit Original Direct Measurs  SYSADMN 15-5EP-2009 12:00:00 AM
4 IF Manage MR Rules [] | V1252995987535  Account Deiinquency in Previous Period Direct Measue  SYSADMN 15-SEP-2009 12:00.00 AM
Erue [] | V1252095188698  Account EOP Interest Amount Direct Measue  SYSADMN 15-SEP-2000 12:00.00 AM
Bprocess [] | V1252995291307 Account Minimum balance YTD- Direct Measue  SYSADMN 15-SEP-2009 12:00.00 AM
Rrun [] | V1252984710280 Account Net nterest Income. Direct Measue  SYSADMN 15-SEP-2009 12:00.00 AM
T [] | V1252095533272 Account original Balance Direct Measurs  SYSADMN 15-SEP-2009 12:00:00 AM
4 & Exerpise Modelng Option [ | VI251030133508 _ Acct_Original_Loan_to_Value Direct Measue  SYSADMN 24-AUG-2009 12:00:00 AM
[] | V1252004933769 Age on Book Direct Measue  SYSADMN 15-SEP-2009 12:00.00 AM
D e e [ | V1200679743561  Banking Book Equity Scenario Loss Direct Measure  SYSADMN 02-JUN-2009 08:02:03 PM
% Technique Registration [ | V1366223988120 Calendar Date Direct Measure  baselecuser 17-APR-2013 01:12:06 PM
4 "R stress Testing [ | V1202124464003  CART ID Direct Measure  SYSADMN 03-JUN-2009 10:59:54 AM
@ Variable Shock [ | V1251089028835  Carti_ia Direct Measue  SYSADMN 24-AUG-2009 12:00:00 AM
Scenario [] | V1201072356220 CCF Percentage Direct Measue  SYSADMN 03-JUN-2009 02:12:53 PM
@ [] | V1356698003221  Consumer Prics Indx Change Direct Measure  baselecuser 28.DEC-2012 05:30.00 PM
[] | VI187616504944  Gounterparty Annual Income Direct Measue  SYSADMN 02-JUN-2009 06:53:2 PM
e v [] | V1197548398848 Counterparly Bankruptcy Indicator Dummy Hierarchy  SYSADMN 03-JUN-2000 01:20:35 PM
SRV Cs oy Dirart Weasis __aveAnmn 0N D000 131421 P

Figure 59 Variable Definition Screen

& Variable Definition Add - Internet Explorer - X

Variable Definition
Market Risk » Enterprise Modeling Option » Variable Definition  Variable Definition(New Mode)

» Variable Definition

Fokder Bs 2]

Variatle Name* | Variabie Descripton

Variable Type® Commodity Variable Iv] Variable Structure® Single Value

» single Maturity

Maturity Urit: Days v| Matuity Type* @® Value O Node

» Value

Maturty Value®

» Based On

P—— r— ™ Vanabe Cassifcaton” omeric araie ~

» Hierarchy

Variable Property* Direot Iv] Selecled Hierarchy* humber Of Accounts vl

Figure 60 Variable Definition Screen

4, Define the exchange rate variables as below:

Folder Select the Folder from the drop-down list, in which the Variable Definition is to be
saved.

Variable Name Provide the variable name.

Variable Provide the variable description.

Description

Variable Type Select Interest Rate Variable from the drop-down list.

Variable Structure | Select Single Value.

Maturity Unit Select one of the following:

. Days
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. Months

- Quarters

- Years
Maturity Type Select Node
Selected Select Standard Time Vertices from the list.
Hierarchy

Selected Node

Select one of the time vertex points.

Based On

Select Measures.

Variable

Classification

Select Numeric Variable

Apply Filters Select Yes.

Data Set Select Interest Rate Dataset from the drop-down list.

Selected Select Interest Rate from the drop-down list

Measures

Filters Click the edit button, and select Interest Rate Asset Class, Currency Asset and

Standard Time Vertices from the Hierarchy browser.

Interest Rate

Asset Class

Select Interest Rate Asset Class under Filters. Click the edit button corresponding to

Interest Rate Asset Class, and select the required Interest Rate.

Currency Asset

Select Currency Asset under Filters. Click the edit button corresponding to Currency

Asset, and select the required Currency Asset.

Standard Time

Vertices

Select Standard Time Vertices under Filters. Click the edit button corresponding to

Standard Time Vertices, and select the required Standard Time Vertices.
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& Variable Definition Add - Intemet Explorer

Variable Definition

» Variable Definition

Folder

» Single Maturity

Maturity Un

» Node Selection

Selected Hierarchy”

» Based On

» Measure Filter

» Measures

» Filters

=k, Hierarchy.
Interest Rate Asset Class
Curreney Asset
Standard Time Verices

> Standard Time Vertices
k| Nodes
3 Month

Market Risk 3 Enterprise Modeling Option 3 Variable Definition » Variable Definition(New Mode)

EPMSEGMENT v

Interest Rate.

Interest Rate Variabie v

[ variabie Description
ariable Structure:]

Months v

Standard Time Vertices )

Measures v

ves Omio

Interest Rate Dataset v B

Interest Rate Description

Single Value v

Numeric Variable v

Interest Rate. v

1-343

1-1414

Figure 61 Variable Definition Screen

5. Navigate to the Variable Shock screen.

Applications | Sandbox ~ Object

Select Applications

Financial Services Market Risk

4 3 common Object Maintenance
[ Data Model Maintenance

» [H Data Management

» [El unifies Analytical Metadata

» Bhoperations

% Market Risk

S

» Lf1Reference Data Management
b Portfolio Management
@ Incremental VaR
» [F Manage MR Rules
4 & Enterprise Modeling Option
» [ sandbox Maintenance
52 Technique Registration
4 L Siress Testing

D scenario

& Siross Definition
E variable Defnition
[E Metadata Browser

System & Identity My Inbox

Market Risk > Enterprise Modeling Option > Stress Testing > Variable Shock

Variable Shock Li

» search

Variable Shack Name

» Variable Shock List

[ s1-20131

#{0[swem i st ame_& [vomon [vamse a1 [cresienue
[ 1526555452217 FBN_MR_EQUITY_SHOGK_1 0 FBN_MR_EQUITY_PRICE_1 EPMFBN 1TMAY-2018 02:30.22
[ 1280361953365 o5 Pt -Freauency Corelaton ncreased Frequency Correlation Value - Loss Dala  SYSADMN 26-JUL-2010 0714:53
[]| 1280361183267 Loss Data - Frequency Scale increased by 5% 0 Frequency Scale Parameter - Loss Dala ~ SYSADMN 28-JUL-2010 07.02.03
[]| 1280360086761 L% Data-Frequency Shape increased oy Frequency Shape Parameter - Loss Data  SYSADMN 2 JUL-2010 065845
g []| 1280361413984 Loss Data - Severily Scale increased by 5% 0 Severily Scale Parameter - Loss Data  SYSADMN 28-JUL-2010 07:05:53
[]| 1280361367025 Loss Data - Severity Shape increased by 5% 0 Severity Shape Parameter - Loss Data  SYSADMN 2,JUL-2010 07.05.06
N p— i:"jf::::“n;ﬂ ~Frequency Gorrlation . Freuency Corlaton Valie - SCEnar gy 2201007 1541
0| vzsossnarsas s Fameny Shapemeaset Fieauency Stipe Farameter - SeTato —5ecopun 2010070547
0| aoastsorass S Do Frequney Sheimresad Fraquoncy Sele Paranetsr - Sesnat> gy 20UL2010 070727
[ 1280361606319 geonario Dala- Severly Scale ncreased by Severity Scale Parameter - Scenario Data SYSADMN 26-JUL-2010 07:09.06
[ 1280361558509 Soenario Dala- Seveiily Shape increasedby Severity Shape Parameler - Scenario Data SYSADMN 28 VL2010 070815
[1]| 1528706654891  TEST-CM-BRENT-CRUDE-SPOT2 o TEST-BRENT_CRUDE_SPOT2 EPMFBN N0 120657

Figure 62 Variable Definition Screen

6. Define the variable shock as follows:

Shock

Name

Specify a Shock Name

Shock

Description

Provide a description for the Shock.

Dataset

Select Interest Rate Dataset from the drop-down list
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Variable Select the variable which needs to be shocked from under the Interest Rate Variable > Numeric Variable.
Name
Is Formula Select Yes.
Based
Time Select MR — Time Hierarchy. This hierarchy determines the horizon of the shock.
Specification
Shock Type | Shock Type selection has two options:
. Instantaneous
. Across Time
In you select Across Time, provide information in the fields:
- Shock in Reference to: Select whether it is Current Value, or Future Estimated Value
- Time Point: Select whether Custom or standard
- Number of Time Points: Enter values for Time Points in Past and Time Points in Future
- Shock Current Value: Select the check box, and specify the time as Days, Weeks, months or Years, and
cIick* to load the time point values.
- Time Point Values: Specify the time point values. If you select the Standard option, the points will be
consecutive values between Time Points in Past to Time Points in Future. The value will be in Days,
Weeks, Months and Years depending on the selection.
If you select Custom, the points will be custom user specified values between Time Points in Past to
Time Points in Future.
» Time Specification
Time Hierarchy * MR - Time Higrarchy &) Shock Type Across Time v
Shockin Reference to Current Value ﬂ Time Point () Standard ® Custom
Number of Time Points * Time Poinis in Past 5 Time Puints in Future 5 Shock current Value Manths ﬂl_c_:/_‘
) 7 To 6 To- 4 To 3 To 1 To+ To+ 3 To+ 6 Tos 6 0| O
Time Point Values * v
£ Y
Parameters Shock Unit: Select one of the following:

L] Percentage Shift

= Absolute Shift

= Absolute Value

= Standard Deviation Shift

. Log Standard Deviation Shift: If you select this option, specify the Time Window Size.

Click » button to add shock values as shown below.
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» Parameters

Shock Unit

Shock Curve

Percentage Shift
Absolute Shift
Absolute Value

Standard Deviation Shift
Log Standard Deviation Shift

Time Window Size

Time Poinis | |
To-7 Month To-6 Month To-4 Month To-3 Month To-1 Month Ta+0 Month To+3 Mca,
Shock Values *
-20 -10 -15 -20 10 -50
v
(& Variable Shack Definition Add - Internet Explarer -

Variable Shock Definition
Market Risk 5 Enterprise Modeling Option 5 Stress Tesling 3 Variable Shock 3 Variable Shock Definition(New Mode)
= Shock Details

Interest Rate Shock Description
‘Shock Name * Interest Rate Shock ‘Shock Description
Dataset* Interest Rale Dataset (. Variable Name * TESTIR-SPOT-NGN-Z (.
» Formula Based
Is Formula Based ®ves Otio
» Time Specification
Time Hierarchy * MR - Time Hierarchy ... Shock Type Across Time v|
Shock in Reference to Current Value v| Time Point @ Standard ) Custom
Number of Time Points * Time Points in Past 2 Time Points in Future 2 Shock current Value Monthty ﬂ
Time Point Values * To- To- To+ To+ To+
> Filter Specification | | 0-0/0
=, Selected Dimensions
Not Applicable
» Parameters
‘Shock Unit Percentage Shift v Time Window Size
Shock Curve
Time Paints | 1111
Shock Values * To-2 Monih To-1 Month To+0 Month To+1 Month To+2 Month
50 50 50 50 50

7.

Figure 63 Variable Shock Definition Screen

Save the Definition.

13.1.4 Commaodity Price

Follow the below steps to define a variable, and assign shock for Commodity Price:

1. In Oracle Financial Services Analytical Applications Infrastructure
under Select Applications select Financial Services Market Risk.

2. To open the stress testing screen, Select Enterprise Modeling Option >
Stress Testing on the Left-Hand Side (LHS) menu.

3. Click Add icon in the Variable Definition screen.
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Applications |~ Sandbox  Object Administration ~ System Configuration & dentity Management My Inbox

Select Applications Market Risk > Enterprise Modeling Option > Variable Definition

Financial Services Market Risk v
Variable Management
» B unified Analytical Metadata ’~
» B} operations » Search &
4 1 Market Risk Variable: Name

» LfsReference Data Management i

» Variabie Management [ s1-201207

& Portolio Management 2| [ variable 1D Variable Name & Variable Property | Based On | Created By | creation Date
Incremental VaR [ | V1252995810267  Account Credit Limit Original Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
4 EF Manage MR Rules [] | V1252005087535  Account Delinquency in Previous Period Direct Measure  SYSADMN 15-SEP-2000 12:00:00 AM
Rule [ | V1252995188698 Account EOP Inferest Amount Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
Brrocess [] | V1252005201307  Account Minimum balance YTD. Direct Measure  SYSADMN 15-SEP-2000 12:00:00 AM
Rrun [ | V1252994710280 Account Net Inferest Income. Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
B hanage Run Exeastion b [ | V1252995533272 Account orginal Balance Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
4 & Entorrise Modeling Opton [ | V1251000133500 Acet_Orginal_Loan_to_Value Direct Measure  SYSADMN 24-AUG-2000 12:00:00 AM
[ | V1252094933769 Age on Book Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
L lE Saiicchianieaares [ | V1200678743561 Banking Book Equity Scenario Loss Direct Measure  SYSADMN 02-JUN-2009 06:02:03 Pl
% Technique Registration [ | V1366223088120  Calendar Date Direct Measure  baselecuser 17-APR-2013 0112:06 PM
4 L stress Testing [ | V1202124464003 CARTID Direct Measure  SYSADMN 03-JUN-2009 10:59:54 AM
@ variable Shock [] | V1251080028935 Carti_ia Direct Measure  SYSADMN 24-AUG-2000 12:00:00 AM
Scenario [ | V1201072358220  CCF Percentage: Direct Measure  SYSADMN 03-JUN-2009 02:12:53 PM
& [] | V1356636003221  Gonsumer Price Index Change Direct Measure  baselecuser 28-DEG-2012 05:30:00 PM
[ | V1197616504044  Counterparty Annual Income Direct Measure  SYSADMN 02-JUN-2009 06:53:20 PM
EEEET v [ | V1197548398848 Counterpary Bankruptcy Indicator Dummy Hierarchy  SYSADMN 03-JUN-2009 01:20:35 PM
| vitaraiizrasns o sssere Direct Measwe __Sysanmn 0% 1IN-2009 13 1471 M

Figure 64 Variable Definition Screen

€ Variable Definition Add - Intemet Explorer - x

Variable Definition
Market Risk 5 Enterprise Modeling Option 5 Variable Definition 5 Variable Definition(New Mode)
» Variable Definition

Folder BiS 2]
Variabie Name* | Variabe Description
Variable Type* Gommodity Variable: V] Variable Structure* Single Value: M

» Single Maturity
sty e oars ~ Maturty Types

Value () Node

» Value

Maturity Value*

» Based On

Based On* Hicrarchy [v] Variable Classification” Humeric Variable ~

» Hierarchy

Vaiatho Property” oreet ~ Solcted Herarehy® armoer Of Accounts ~

Figure 65 Variable Definition Screen

4. Define the exchange rate variables as below:

Folder

Select the Folder from the drop-down list, in which the Variable Definition is to be

saved.

Variable Name

Provide the variable name.

Variable

Description

Provide the variable description.

Variable Type

Select Commodity Variable from the drop-down list.

Variable Structure

Select Single Value.

Maturity Unit

Select one of the following:
. Days

. Months
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- Quarters

- Years
Maturity Type Select Node
Selected Select Standard Time Vertices from the list.
Hierarchy

Selected Node

Select one of the time vertex points.

Based On

Select Measures.

Variable

Classification

Select Numeric Variable

Apply Filters Select Yes.

Data Set Select Commodity Dataset from the drop-down list.

Selected Select Commodity Price from the drop-down list

Measures

Filters Click the edit button, and select Commodity Asset and Standard Time Vertices from
the Hierarchy browser.

Commodity Select Commodity Asset under Filters. Click the edit button corresponding to

Asset Commodity Asset, and select the required Commodity Asset.

Standard Time

Vertices

Select Standard Time Vertices under Filters. Click the edit button corresponding to

Standard Time Vertices, and select the required Standard Time Vertices.
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Variable Definition

Market Risk > Enterprise Modeling Option > Variable Definition » Variable Definition{New Mode)

> Variable Definition

Folder EPMSEGMENT v
Commodity Variable
Variable Type* Commodity Variable v

» Single Maturity
Maturity Unit*

Months |

» Node Selection

Selecled Hierarchy® ‘Standard Time Vertices =]
» Based On
Measures Iv|
» Measure Filter
®@ves Ono

» Measures

Commodity Dataset

* Filters

&/ Hierarchy
Commodity Asset
Standard Time Vertices

» Commodity Asset
=E| Nodes
Brent Crude

Variable: Description

Selected Measures®

Commodity Variable Description

|Single Value

3 Month

Numeric Vaniable

| Commodity Price

v ®

=

1-212

1-111

Figure 66 Variable Definition Screen

5. Navigate to the Variable Shock screen.

Sandbox

Applications Object System & Identity My Inbox

Select Applications

Financial Services Market Risk

Market Risk > Enterprise Modeling Option > Stress Testing > Variable Shock

Variable Shock Library B
4 @ Comman Object Maintenance ‘
[ Data Model Maintenance » search B
» [ Data Management Variable Shock Name
» [ unified Analytical Metadata
+ Bopert » Variable Shock List 12003
erations
v PRIETT ErT—— [ v —E e
4 2 arket Riskc 7-MAY-2018 02:30.22
5 [ 1526555452217 FEN_MR_EQUITY_SHOCK_t 0 FEN_MR_EQUITY_PRICE_1 EPMFBN
» bfaReference Data Management
] 12s0ustassace  Lo%SDaa- Freauency Corelaton nreased Frequonty Comelaion Value - Loss Dala_ SYSADMI 28-JUL2010 071453
cha Portiolio Management by 5%
P Incremental VaR (1] 1220361183267 Loss Data - Frequency Scale increased by 5% 0 Frequency Scale Parameter - Loss Data  SYSADMN 28-JUL-2010 07:02:03
b ¥ Manage MR Rules [ 1280360006761 §oee Deta-Frequency Shape increased by Frequency Shape Parameter - Loss Data  SYSADMN 28-JUL-2010 06:58:46
4 & Enterprise Mogelng Option iy [/ 1280361413984 Loss Data- Severiy Scale increasedby 5% 0 Severily Scale Parameler - Loss Dala  SYSADMN 28-0UL-2010 070553
e (| 1280361367026 Loss Data - Severity Shape increased by 5% 0 Severity Shape Parameler - Loss Data  SYSADMN 20nUL-2010 070500
£ Technique Registration e
~Frequency Correlation
S Frequency Correlation Value - Scenario 28-0UL-201007:15:41
4 "2 Siress Testing 7| 1280362001267 increased by 0 Frea SYSADMN =
02 Variable Shock [] tomorssrane oo Dol Frsauency Shapeincisssed Froquent; Shaps Paramsler -S0sf0 gy gapy 28-JUL-2070 07:06:47
y a
O scenario B UL
- [ tosoastsorsss  Soe Dl Py Shap nesed g ey Scale Paraineler - S sysapyny 26-JUL2010 070727
 Siress Definiion -
| 1280361606319 Sconario Data - Severity Scale ncreased by Severity Scale Parameter - Scenario Data SYSADMN 28-JUL-2010 07:09.06
& variable Defnition 5% _
e — 1| 1260361558509 cenario Data - Severity Shape ncreased by Severity Shape Parameter - Scenario Data SYSADMN 26-JUL-2010 07.08:18
[| 1528706654891 TEST.CMBRENT.CRUDE SPOT2 0 TEST-BRENT_CRUDE_SFOT2 ERMFBN 11-JUN-2013 120657 (9

Figure 67 Variable Definition Screen

6. Define the variable shock as follows:

Shock Specify a Shock Name

Name

Shock Provide a description for the Shock.

Description

Dataset Select Commodity Dataset from the drop-down list

Variable Select the variable which needs to be shocked from under the Commodity Variable > Numeric Variable.
Name
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Is Formula Select Yes.
Based
Time Select MR — Time Hierarchy. This hierarchy determines the horizon of the shock.
Specification
Shock Type | Shock Type selection has two options:
. Instantaneous
. Across Time
In you select Across Time, provide information in the fields:
- Shock in Reference to: Select whether it is Current Value, or Future Estimated Value
- Time Point: Select whether Custom or standard
- Number of Time Points: Enter values for Time Points in Past and Time Points in Future
- Shock Current Value: Select the check box, and specify the time as Days, Weeks, months or Years, and
cIick* to load the time point values.
- Time Point Values: Specify the time point values. If you select the Standard option, the points will be
consecutive values between Time Points in Past to Time Points in Future. The value will be in Days,
Weeks, Months and Years depending on the selection.
If you select Custom, the points will be custom user specified values between Time Points in Past to
Time Points in Future.
» Time Specification
Time Hierarchy * MR - Tme Higrarchy ) Shock Type Across Time v
Shockin Reference to Current Value ﬂ Time Point () Standard ® Custom
Number of Time Paints * Time Points in Past 5 Time Puints in Future 5 Shock current Value Manths ﬂl
7 To 6 To- 4 To- 3 To 1 To+ To+ 3 Tor 6 Tos 8 Toe| [P
Time Point Values * v
£ hY
Parameters Shock Unit: Select one of the following:

L] Percentage Shift

= Absolute Shift

= Absolute Value

=  Standard Deviation Shift

L] Log Standard Deviation Shift: If you select this option, specify the Time Window Size.

Click ﬂ button to add shock values as shown below.
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» Parameters

Percentage Shift
Shock Unit Absolute Shift Time: Window Size
Absolute Value
Shock Curve Standard Deviation Shift
Log Standard Deviation Shift
Time Points | |
To-7 Month To-6 Month To-4 Month To-3 Month To-1Month To+0 Month To+3Mca,
Shock Values *
-20 10 -15 -20 10 -50
v
(& Variable Shock Definition Add - Internet Explorer -
Variable Shock Definition
Market Risk 3 Enterprise Modeling Option 5 Stress Testing 3 Variable Shock 3 Variable Shock Definition(New Mode)
» Shock Details
Commodity Variable Shock Descripfion
ooty Vit Sosk
Commodity Dataset () TEST-BRENT_CRUDE_SPOT
» Formula Based
Is Formula Based @ ves Onio
» Time Specification
Current Value ~] @ Standard () Custom
TmePonisinPast 2 TmeFonisinFure 2 Shock current Value onty, ||
Time Point Values * To- To- To+ To+ To+
» Filter Specification | | 0-ur0
=k Selected Dimensions
Not Applicable
» Parameters
Percentage Shift v Time Window Size
Shock Curve
Time Points | 1111
Shock Values * To-2 Month To-1 Month To+0 Month To+1 Month To+2 Month
-50 -50 -50 -50 -50

7.

13.1.5 Volatility

Figure 68 Variable Shock Definition Screen

Save the Definition.

Follow the below steps to define a variable, and assign shock for Volatility:

1. InOracle Financial Services Analytical Applications Infrastructure
under Select Applications select Financial Services Market Risk.

2. To open the stress testing screen, Select Enterprise Modeling Option >
Stress Testing on the Left-Hand Side (LHS) menu.

3. Click Add icon in the Variable Definition screen.
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Applications |~ Sandbox  Object Administration ~ System Configuration & dentity Management My Inbox

Select Applications Market Risk > Enterprise Modeling Option > Variable Definition

Financial Services Market Risk v
Variable Management
» B unified Analytical Metadata ’~
» B} operations » Search &
4 1 Market Risk Variable: Name

»
L3 Reference Data Management D I | s1-20r202

& Portolio Management 2| [ variable 1D Variable Name & Variable Property | Based On | Created By | creation Date
Incremental VaR [ | V1252995810267  Account Credit Limit Original Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
4 EF Manage MR Rules [] | V1252005087535  Account Delinquency in Previous Period Direct Measure  SYSADMN 15-SEP-2000 12:00:00 AM
Rule [ | V1252995188698 Account EOP Inferest Amount Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
Brrocess [] | V1252005201307  Account Minimum balance YTD. Direct Measure  SYSADMN 15-SEP-2000 12:00:00 AM
V1252994710280 Account Net Interest Income Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
Run
N V1252995533272 Account original Balance Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
&
Manage Run Execution
[ | V1251000133500 Acet_Orginal_Loan_to_Value Direct Measure  SYSADMN 24-AUG-2000 12:00:00 AM
4 & Enterprise Modeiing Option
[ | V1252094933769 Age on Book Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
» [ sandbox Maintenance .
§ [ | V1200678743561  Banking Book Equity Scenario Loss Direct Measure  SYSADMN 02-JUN-2009 08:02:03 PM
%
=5 Technique Registration [ | V1366223088120  Calendar Date Direct Measure  baselecuser 17-APR-2013 0112:06 PM
o
4 L Stress Testing [ | V1202124464003 CARTID Direct Measure  SYSADMN 03-JUN-2009 10:59:54 AM
@ variable Shock [] | V1251080028935 Carti_ia Direct Measure  SYSADMN 24-AUG-2000 12:00:00 AM
Scenario [ | V1201072358220  CCF Percentage: Direct Measure  SYSADMN 03-JUN-2009 02:12:53 PM
V1356696003221  Consumer Price Index Change Direct Measure  baselecuser 28-DEG-2012 05:30:00 PM
[m]
V1107616504944 Counterparty Annual Income Direct Measure  SYSADMN 02-JUN-2009 06:53:20 PM
O party
v [ | V1197548398848 Counterpary Bankruptcy Indicator Dummy Hierarchy  SYSADMN 03-JUN-2009 01:20:35 PM
£5 Metadata Browser
| vitaraiizrasns o sssere Direct Measwe __Sysanmn 0% 1IN-2009 13 1471 M

Figure 69 Variable Definition Screen

€ Variable Definition Add - Intemet Explorer - x

Variable Definition
Market Risk 5 Enterprise Modeling Option 5 Variable Definition 5 Variable Definition(New Mode)

» Variable Definition

Folder BiS 2]
Variabie Name* | Variabe Description
Variable Type* Gommodity Variable: V] Variable Structure* Single Value: M

» Single Maturity

- e 2! Matuty Typor Value O Node
» Value

Maturty Value®

» Based On

Based On* Hicrarchy [v] Variable Classification” Humeric Variable ~

» Hierarchy

Vaiatho Property” oreet ~ Solcted Herarehy® armoer Of Accounts ~

Figure 70 Variable Definition Screen

4. Define the exchange rate variables as below:

Folder Select the Folder from the drop-down list, in which the Variable Definition is to be
saved.

Variable Name Provide the variable name.

Variable Provide the variable description.

Description

Variable Type Select Idiosyncratic Variable from the drop-down list.

Variable Structure | Select Single Value.

Based On Select Measures.
Variable Select Numeric Variable
Classification

112



Oracle Financial Services Market Risk User Guide

Release 8.0.4.0.0

Apply Filters Select Yes.

Data Set Select Market Risk Factor Statistics from the drop-down list.

Selected Select Risk Factor Volatility from the drop-down list

Measures

Filters Click the edit button, and select ASSETCLASS1, ASSET1, TIMEVERTEX1,
CURRENCY1, ASSETCLASS2, ASSET2, TIMEVERTEX2 and CURRENCY?2 from
the Hierarchy browser.

ASSETCLASS1, Click each member under Filters. Click the edit button corresponding to each member,

ASSET1, and select the required item.

TIMEVERTEX1,

CURRENCY1,

ASSETCLASS2,

ASSET2,

TIMEVERTEX2

and

CURRENCY2

» Variable Definition

g
8

ariable Type*™

» Based On

Based On*

» Measure Filter
[Apply fiters

» Measures

> Filters

=%, Hierarchy
ASSETCIASS1
ASSET1
TIMEVERTEX1

» ASSETCLASS1
=k Nodes
Treasury

» Variable Transformation

Variable Definition

Market Risk > Enterprise Modeling Option 3 Variable Definition > Variable Definition(New Mode)

EPMSEGMENT v|
Volatiity VVariable Description
Volatiity Variable
idiosyncratic Variable v Variable Structure* Single Value v
Measures v Numeric Variable vl
@ ves Otio
Marke! Risk Risk Faclor Stafisfics || B [Selecied Measures™ Risk Factor Volatiity v

| 2

Figure 71 Variable Definition Screen

5. Navigate to the Variable Shock screen.
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Applications ~ Sandbox

Object

Select Applications

Financial Services Market Risk

4 @ Comman Object Maintenance
[ Data Model Maintenance

» [ Data Management

» [ unified Analytical Metadata

» [ operations

L5 Market Risk

S

» bizReference Data Management

cha Portiolio Management
Incremental VaR
b I Manage MR Rules
4 & Enterprise Modeling Option
» [ sandbox Maintenance
%% Technique Registration
4 "2 Stress Testing
O scenario
% Siress Definition
& variable Defnition
[ metacata Browser

System & Identity

My Inbox

Market Risk > Enterprise Modeling Option > Stress Testing > Variable Shock

» search

Variable Shock Name

» Variable Shock List
|| sheexip

Variable Shock Library

Variable Shock Name &

[version [ varaie

Created By

BB

T

[ croton st

[ 1526555452217
1280361953366
1280361123267
1280360986761
1280361413984
1280361367028

1280362001267

1280361467334
1280361507355
1280361606319
1280361558509

1528706654201

ojojojoo|o |gooooo

FEN_MR_EQUITY_SHOCK_1

Loss Data-

Loss Data-

Loss Dala-

Loss Data -

Loss Data -

Frequency Correlation increased

Frequency Scale increased by 5%

Frequency Shape increased by

Severity Scale increased by 5%

Severity Shape increased by 5%

‘Scenario data - Frequency Corelation

increased by

5%

‘Scenario Data - Frequency Shape increased
by 5%

‘Scenario Data - Frequency Shape increased
by 5%

‘Scenario Data - Severity Scale increased by

‘Scenario Data - Severity Shape increased by
5%

TEST-CM-BRENT-CRUDE-SPOT2

0
0
0
0
0
0

0

FBN_MR_EQUITY_PRICE_1

Frequency Correlation Value - Loss Data
Frequency Scale Parameter - Loss Data

Frequency Shape Parameer - Loss Data

Severity Scale Parameter - Loss Data

Severity Shape Parameter - Loss Data

Frequency Correlation Value - Scenario
Data

Frequency Shape Parameter - Scenario
Data

Frequency Scale Parameter - Scenario
Daia

Severity Scale Parameter - Scenario Data

EPMFBN

SYSADMN

SYSADMN

SYSADMN

SYSADMN

SYSADMN

SYSADMN

SYSADMN
SYSADMN

SYSADMN

Severity Shape Parameter - Scenario Data SYSADMN

TEST-BRENT_CRUDE_SFOT2

EPMFBN

7-MAY-2018 02:3022
PM
28-JUL2010 07-14:53
PM
28-JUL-2010 07:02:03
28-JUL-2010 0655846
28-JUL-2010 070553
PM
28-JUL-2010 07:05:06
PM

28-JUL-2010 07:15:41
PM

28-JUL-2010 07:06:47
28-JUL-2010 07:07:27
28-JUL-2010 07:09:06
28-JUL-2010 070818
11-JUN-2018 12:06:57
PM

v

Figure 72 Variable Definition Screen

6. Define the variable shock as follows:

Shock

Name

Specify a Shock Name

Shock

Provide a description for the Shock.

Description

Dataset Select Market Risk Risk Factor Statistics from the drop-down list.

Variable Select the variable which needs to be shocked from under the Idiosyncratic Variable > Numeric Variable.
Name

Is Formula Select Yes.

Based

Time Select MR — Time Hierarchy. This hierarchy determines the horizon of the shock.

Specification

Shock Type

Shock Type selection has two options:

. Instantaneous

. Across Time

In you select Across Time, provide information in the fields:

- Shock in Reference to: Select whether it is Current Value, or Future Estimated Value

- Time Point: Select whether Custom or standard

- Number of Time Points: Enter values for Time Points in Past and Time Points in Future

- Shock Current Value: Select the check box, and specify the time as Days, Weeks, months or Years, and

cIick# to load the time point values.
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- Time Point Values: Specify the time point values. If you select the Standard option, the points will be
consecutive values between Time Points in Past to Time Points in Future. The value will be in Days,

Weeks, Months and Years depending on the selection.

If you select Custom, the points will be custom user specified values between Time Points in Past to

Time Points in Future.

» Time Specification

MR - Time Hierarchy E] Shock Type Acrass Tine ﬂ

Time Hierarchy *

() Standard ® Custom

Months ﬂ

A
v
hY

Shock in Reference to Current Value ﬂ Time Point

Number of Time Points * TmePontsinPast 5 TimePoinisinFutre 5 Shack current Value

7 To- § To- 4 To- 3 To 1 To+ To+ 3 To+ 6 To+ 8 To+

Time Point Values *

Parameters

Shock Unit: Select one of the following:
. Percentage Shift
= Absolute Shift
=  Absolute Value
=  Standard Deviation Shift
L] Log Standard Deviation Shift: If you select this option, specify the Time Window Size.

Click » button to add shock values as shown below.

» Parameters

Percentage Shift

Shock Unit Absolute Shift Time Window Size
Absolute Value

Shock Curve: Standard Deviation Shift

Log Standard Deviation Shift
Time Points | |
To-7 Month To-6 Month To-4 Month To-3 Month To-1Month To+0 Month To+3Mca,
Shock Values *
-20 -10 -15 -20 10 -50
v
< Y)
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7.

Variable Shock Definition

» Shock Details

» Formula Based

Volatiity Variable Shock

Market Risk Risk Factor Stafistics

Market Risk > Enterprise Modeling Option » Stress Testing > Variable Shock » Variable Shack Definition(New Mode)

Volatiity Variable Shock Description

FBN_MR_RF_VOLATILTY_1

13.1.6 Correlation

1.

Is Formula Based ®ves Otio
» Time Specification
MR - Time Hierarchy B | Across Time ﬂ
Current Value v Time: Point @® Standard
TimePontsinPast. 2| TimePoinisinFuture| 2 Shock current Value Monthly |V
> Filter Specification | @ | 0-0/0
=&} Selected Dimensions
» Parameters
| Absolute Value v Time Window Size
‘Shock Curve
Time points | - 1
To-2 Month To-1Month  To+OMonth  To+riNonth  To+2Month
15 15 15 15 15
Figure 73 Variable Shock Definition Screen
Save the Definition.
Follow the below steps to define a variable, and assign shock for Correlation:
In Oracle Financial Services Analytical Applications Infrastructure
under Select Applications select Financial Services Market Risk.
To open the stress testing screen, Select Enterprise Modeling Option >
Stress Testing on the Left-Hand Side (LHS) menu.
Click Add icon in the Variable Definition screen.
Applications ~ Sandbox ~ Object Administration ~ System Configuration & Identity Management My Inbox
SRR TS Market Risk > Enterprise Modeling Option > Variable Definition
Financial Services Market Risk v
Variable Management 2 A
» [El unified Anaytical Metadata S
» [ operations » Search B
4 k% Market Risk Vanable Name
» LaReference Data Management » Variable Management | [ s1-201201
& Portiolo Management ] (1] vanaoie10 Varatie Name_ Varaols Propery [ Bassd on_[ ceat By [ creson e
h Incremental VaR [ | V1252995810267  Account Gredit Limit Original Direct Measure  SYSADMN 15-SEP-2009 12:00:00 AM
Fl @Manags MR Rules [ | V1252995987535  Account Delinquency in Previous Period Direct Measure SYSADMN 15-SEP-2009 12:00:00 AM
Rule [ | V1252995188698  Account EOP Interest Amount Direct Measure SYSADMN 15-SEP-2009 12:00:00 AM
Bprocess [ | V1252995291307  Account Minimum balance YTD Direct Measure  SYSADMN 15-SEP-2009 12:00:00 A
@R“" [] | V1252994710280  Account Net Interest Income Direct Measure SYSADMN 15-SEP-2009 12:00:00 AM
@M [] | V1252995533272  Account original Balance. Direct Measure SYSADMN 15-SEP-2009 12:00:00 AM
lanage Run Execution
N [ | V1251090133509  Acct Original_Loan_to_Value Direct Measure SYSADMN 24-AUG-2009 12:00:00 AM
4 & Enterprise Modeling Oplion
[] | V1252994933769  Age on Book Direct Measure SYSADMN 15-SEP-2009 12:00:00 AM
L . S T e [ | V1200679743561  Banking Book Equity Scenario Loss Direct Measure  SYSADMN 02-JUN-2009 08:02:03 PM
=% Technique Registration [ | V1366223088120  Calendar Date Direct Measure  baselecuser 17-APR-2013 01-12:06 PM
4 "D stress Testing [] | V1202124464003  CARTID Direct Measure  SYSADMN 03-JUN-2009 10:59:54 AM
[I’\/anahleshock [ | V1251089028935  Cart1_ld Direct Measure SYSADMN 24-AUG-2009 12:00:00 AM
& scenario [] | V1201072358220 ~ CCF Percentage Direct Measure  SYSADMN 03-JUN-2009 02:12:53 PM
[] | V1356696003221  Consumer Price Index Change Direct Measure baselecuser 28-DEC-2012 05:30:00 PM
[ | V1197616504944  Counterparty Annual Income Direct Measure SYSADMN 02-JUN-2009 06:53:29 PM
R oaaaS Drowoer v [] | V1197548308848  Counterparty Bankruptcy Indicator Dummy Hierarchy SYSADMN 03-JUN-2009 01:20:35 PM v}
SRR R —— et Wencure __SvsATmN NG 134451 P
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Figure 74 Variable Definition Screen

€ Variable Definition Add - Intemet Explorer

» Variable Definition

Folder
Variabie Name*
Variable Type*

» Single Maturity

Maturity Unit*

» Value

Maturty Value®

» Based On
Based On*

» Hierarchy

Variable Property”

Market Risk 5 Enterprise Modeling Option 5 Variable Definition 5 Variable Definition(New Mode)

- X
Variable Definition
Bis Iv]
| Variable Description
Gommacity Variable V] Variable Structure* Singlc Valuc [v|
Days v] Maturity Type* @ value () Node
Hicrarchy [v] Variable Classification” Numeric Variable ~
Direct Iv] Selected Hierarchy* Number Of Accounts v

Figure 75 Variable Definition Screen

4. Define the exchange rate variables as below:

Folder

Select the Folder from the drop-down list, in which the Variable Definition is to be

saved.

Variable Name

Provide the variable name.

Variable

Description

Provide the variable description.

Variable Type

Select Idiosyncratic Variable from the drop-down list.

Variable Structure

Select Single Value.

Based On

Select Measures.

Variable

Classification

Select Numeric Variable

TIMEVERTEX1,

Apply Filters Select Yes.

Data Set Select Market Risk Factor Statistics from the drop-down list.

Selected Select Risk Factor Correlation from the drop-down list

Measures

Filters Click the edit button, and select ASSETCLASS1, ASSET1, TIMEVERTEX1,
CURRENCY1, ASSETCLASS2, ASSET2, TIMEVERTEX2 and CURRENCY?2 from
the Hierarchy browser.

ASSETCLASS1, Click each member under Filters. Click the edit button corresponding to each member,

ASSET1, and select the required item.
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CURRENCY1,
ASSETCLASS2,
ASSET2,
TIMEVERTEX2
and
CURRENCY2

Variable Definition

Market Risk 3 Enterprise Modeling Option 3 Variable Definition 3 Variable Definition(New Mode)

» Variable Definition

Foider

» Based On

» Measure Filter

» Measures

» Filters

=T=| Hierarchy
ASSETCLASS1
ASSET1
TMEVERTEX1

» ASSETCLASS1
2| Nodes
Treasury

» Variable Transformation

EPMSEGMENT v

Correlation Variable

idiosyncratic Variable v
Measures v

Market Risk Risk Factor Statisties | V| &

Carrelation Variable Description

Single Value v

Numeric Variable v

Risk Factor Cerrelation v

1-3/8

1-1414

Figure 76 Variable Definition Screen

5. Navigate to the Variable Shock screen.

Applications | Sandbox  Object

Select Applications
Financial Services Market Risk
4 & Common Object Maintenance
[ Data Model Maintenance
» &l Data Management
» [l unified Analytical Metadata
» [ operations
4 | Market Riskc
» bReference Data Management
ol Portfolio Management

Incremental VaR
» ¥ Manage MR Rules
4 & Enterprise Modeling Option
» B sanabox Maintenance
52 Technique Regisiration
4 2 Sirecs Testing

02 variable shock

O scenario

Stress Definition
& Variable Definition
EﬂMe{adau Browser

System

Market Risk > Enterprise Modeling Option > Stress Testing > Variable Shock

Identity

My Inbox

Variable Shock Library

» Search

Variable Shock Name

» Variable Shock List
=[O shoek D

Variable Shock Name &

[veron [ varase

Greated By

20131

[Cratonoai

O

[m]
[m]
[m]
[m]
[m]
O
[m]
[m]
[m]
[m]
[m]

1526555452217
1280361953366
1280361183267
1280360986761
1280361413084
1280361367022

1280362001267

1280361467334

1280361507355

1280361606319

1280361558500

1528706654391

FEN_MR_EQUITY_SHOCK_1 0

Loss Data - Frequency Conelalion increased
by 5%

Loss Data - Frequency Scale increased by 5% 0
Loss Data- Frequency Shape increased by
5% o

Loss Data - Severity Scale increased by 5% 0

Loss Data - Severity Shape increased by 5% 0
Scenario data - Frequency Correlation
increased by 0

Scenario Data - Frequency Shape increased
by 5%
Scenario Dala - Frequency Shape increased

0
by 5%
“Scenario Dala - Severiy Scale increased by
5% o

‘Scenario Data - Severity Shape increased by
5%

TEST-CM-BRENT.CRUDE SPOT2 0

FBN_MR_EQUITY_PRICE_1
Frequency Correlation Value - Loss Data
Frequency Scale Parameter - Loss Data
Frequency Shape Parameter - Loss Dala
Severity Scale Parameter - Loss Data
Severity Shape Parameter - Loss Data
Frequency Correlation Value - Scenario
Data

Frequency Shape Parameter - Scenario
Data

Frequency Scale Parameter - Scenario
Data

Severity Scale Parameter - Scenario Data

EPMFBN
SYSADMN
SYSADMN
SYSADMN
SYSADMN

SYSADMN

SYSADMN

SYSADMN
SYSADMN

SYSADMN

Severity Shape Parameter - Scenario Data SYSADMN

TEST-BRENT_CRUDE_SPOT2

EPMFBN

T7-MAY-2018 02:30:22
PM
28-JUL-2010 0714553
28-JUL-2010 07:02:03
28-JUL-2010 065846
PM
38-JUL-2010 070553
PM
28-JUL-2010 07:05:06
PM
28-JUL-2010 07:15:41
PM
28-JUL-2010 07:06:47
PM
28-JUL-2010 070727
PM
28-JUL-2010 07:09:06
28-JUL-2010 0708718

11-JUN-2018 12:06557
PM

Figure 77 Variable Definition Screen

6. Define the variable shock as follows:
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Shock Specify a Shock Name
Name
Shock Provide a description for the Shock.
Description
Dataset Select Market Risk Risk Factor Statistics from the drop-down list.
Variable Select the variable which needs to be shocked from under the Correlation Variable > Numeric Variable.
Name
Is Formula Select Yes.
Based
Time Select MR — Time Hierarchy. This hierarchy determines the horizon of the shock.
Specification
Shock Type | Shock Type selection has two options:
. Instantaneous
= Across Time
In you select Across Time, provide information in the fields:
- Shock in Reference to: Select whether it is Current Value, or Future Estimated Value
- Time Point: Select whether Custom or standard
- Number of Time Points: Enter values for Time Points in Past and Time Points in Future
- Shock Current Value: Select the check box, and specify the time as Days, Weeks, months or Years, and
click == to load the time point values.
- Time Point Values: Specify the time point values. If you select the Standard option, the points will be
consecutive values between Time Points in Past to Time Points in Future. The value will be in Days,
Weeks, Months and Years depending on the selection.
If you select Custom, the points will be custom user specified values between Time Points in Past to
Time Points in Future.
» Time Specification
Shock in Reference fo Current Value v Time Point O Standard @ Custom
Number of Time Points * TmePontsinPast 5 TimePontsinFutre 5 Shack current Value ml
S — 7 To- 6 To- 4 To- 3 To 1 To+ To+ 3 To+ 6 To+ 8 Tor C
P \
Parameters Shock Unit: Select one of the following:

. Percentage Shift
. Absolute Shift

. Absolute Value
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L] Standard Deviation Shift
. Log Standard Deviation Shift: If you select this option, specify the Time Window Size.

Click » button to add shock values as shown below.

» Parameters

Percentage Shift

Shock Unit Absolute Shift Time Window Size
Absolute Value
Shock Curve Standard Deviation Shift

Log Standard Deviation Shift

Time Poinis | |
To-7 Month To-6 Month To-4 Month To-3 Month To-1 Month Ta+0 Month To+3 Mca,
Shock Values *
-20 10 -15 -20 10 -50
v

Variable Shock Definition
Market Risk 3 Enterprise Modeling Option 3 Stress Testing 5 Variable Shock 3 Variable Shock Definition(New Mode)
» Shock Details

Correlation Variable Shock Description
Shock Hame = Correlation Variable Shock Shock Description
Dataset * Market Risk Risk Faclor Stafistics [ Variable Name * Tes!_Correlation_StressVaR [
» Formula Based
ks Formula Based ®ves Otio
» Time Specification
Time Hierarchy * MR - Time Hierarchy [ Shock Type | Across Time [v]
Shock in Reference to | Current Value v Time Point @ standard O Custom
Number of Time Points * Time PonisinPast 2| TimePoinlsin Future| 2 Shock current Value Monthly | /|
Time: Poin Values * To- To- To- To- Tos
» Filter Specification | | 0-ur0
&, Selected Dimensions
Not Applicable
» Parameters
Shock Unit Percentage Shift v Time Window Size
Shock Curve
Time Points | 1a1r1
Shock Values * To-2 Month To-1Month To+0 Month To+1 Month To+2 Month
50 50 50 50 50

Figure 78 Variable Shock Definition Screen

7. Save the Definition.

13.2 Defining a Scenario

Follow the below steps to define a scenario:

1. In Oracle Financial Services Analytical Applications Infrastructure
under Select Applications select Financial Services Market Risk.

2. To open the stress testing screen, Select Enterprise Modeling Option >
Stress Testing on the Left-Hand Side (LHS) menu.
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Click Scenario.

Click the Add icon in the Scenario Management screen. Ensure that the

variable and variable shocks are defined, before they are added to the

Scenario in the below steps.

Applications |~ Sandbox  Object

Select Applications

Financial Services Market Risk

4 2 Common Object Maintenance
B Data Model Maintenance

» [l Data Management

» El unified Analytical Metadata

» [& operations

=% Market Risk

S

» LfReference Data Management
dfo Portiolio Management
Incremental VaR

b CF Manage MR Rules

4 o2 Enterprise Modeling Option

» (&) sananox Maintenance
%2 Technique Registration
4 T siress Testing
02 variable Shock
scenario
2 Siress Definition
B Variable Definition
8 metadata Browser

System C & Identity

Market Risk > Enterprise Modeling Option > Stress Testing > Scenario

> search

Scenario Name

» Scenario List

][] [ scenaroin

My Inbox

Scenario Name &

Scenario Management

F1-11111

I
‘ Version ‘ Created By Creation Date

& B

1280451635683
1526556462511
1528953008975
1528707048421
1530089835152
1530542489563
1530532267183
1530622618945
1530536166439
1530528363820
1528630382567

Ooooogoooog|o

Al Parameters Increased by 5%
FEN_MR_SCENARIO_1
TESTEQALL
TEST-FXEQ-CMARINS2
TEST-IR-2ZY-NGN-Z
TEST_BRENT_CRUDE_SPOT2
Test_Commodity_StressVaR
Tesi_conrelation_Scenario
Test_ExchangeNGNUSD
Test_Exchange Rale_StressVaR
TEST_IR_EQT_FX_INSTANTANEOUS

0 SYSADMN 29-JUL-2010 08:09:37 PM
0 EPMFBN 17-MAY-2018 02:47:12 PM
o EPMFBN 14-JUN-2018 08:33:13 AM
o EPMFBEN 11-JUN-2018 12:13:31 PM
0 EPMFBN 27-JUN-2018 12:22:01 PM
0 EPMFBN 02-JUL-2018 06:06:56 PM
0 EPMFBN 02-JUL-2018 03:16:32 PM
0 EPMFBN 03-JUL-2018 04:22:32 PM
0 EPMFBN 02-JUL-2018 04:21:32 PM
o EPMFBN 02-JUL-2018 02:11:29 PM
0 EPMFBEN 10-JUN-2018 02:55:38 PM

Figure 79 Scenario Management Screen

5. The scenario definition screen is displayed.

Scenario Description

Scenario Definition

Market Risk > Enterprise Modeling Option > Stress Testing > Scenario > Scenario Definition(New Mode)

» Scenario Details

» Variable Shocks

3;‘ O ‘ Variable Name

FBN MR Adverse Scenario
FBN MR Adverse Scenario Description

Shock Name

0-070

‘ Version | Shock Description

Figure 80 Scenario Definition Screen

6. Provide a name and description for the scenario. Click the Add icon in

Variable Shocks section. The below screen is displayed.
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Add Variable Shocks Io Scenario
Market Risk 5 Enterprise Modeling Option 3 Stress Testing 5 Scenario 5 Add Variable Shocks To Scenario
» Search
Variable Name Wariable Type [Select [v]
Shock Name Shock Type Formula Based v|
Source Name v Scenario ID v
® Variable Shock List 1-161734
£ | Variable Name Variable Type Version Shock Name Shock Description
[ | FBN_MR_EQUITY_PRICE_1 Equity Variable 0 FBN_MR_EQUITY_SHOCK_1 FEN MR EQUITY SHOCK 1
[] | FBN_MR_EXCHANGE_RATE_1 Currency Variable 0 Testi
Frequency Correlation Value - - - Correlation Matrix for Loss data been shocked by
0| ey Corelation Variable 0 Loss Dala-Frequency Conelalion increased by 5% -2 =(o 78
Frequency Correlation Value - Scenario data - Frequency Carrelation increased by Correlation Matrix for scenario data been shocked by
[ | Scenario Data Correlation Variable 0 5y increasing 5%
[ | Frequency Scale Parameter -Lo Idiosyncratic Variable 0 Loss Dala-Frequency Scale increased by 5% Seale parameter of Frequency Loss data shocked by
Frequency Scale Parameter - S Scale parameter of Frequency Scenario data shacked
O | oo Dora Idiosyncratic Variable 0 Scenario Dala-Frequency Shape increased by 5% "2o.
0 g;eg‘;:ws"a” Parameter - Lo |diosyncratic Variable ) Loss Dala - Frequency Shape increased by 5% Shape parameter of Frequency dala shocked by 5%
Frequency Shape Parameter - Sc Shape parameter of Frequency Scenario data shocked
D enario Dala Idiosyncratic Variable 0 Scenario Data - Frequency Shape increased by 5% by 5%
O Severty Scale Parameter - Los Idiosyncratic Variable 0 Loss Dala - Severily Scale increased by 5% Scale parameter of Severily Loss data shocked by 5%
O Severity Scale Parameter - Sce |diosyncratic Variable 0 Scenario Data - Severity Scale increased by 5% Scale parameter of severity Scenario data shocked by
nario Data 5%
0 ?D";':’ Shape Parameter - Los |diosyncratic Variable ) Loss Dala - Severily Shape increased by 5% Shape parameter of Severity Loss data shocked by 5%
[ | Sererty Shapa Parameter - Sco elosyneratic Varizble 0 Scenario Data - Severty Shape ncraased by 5% Shape parameter of severity Scenario ata shocked by
nario Data 5%
0 TEsT Interest Rate Variable 0 TEST-SHOCK
[] | TEST-BRENT_CRUDE_SPOT Commaodity Variable 1 TEST-COMMODITY-BRENT-CRUDE
[ | TEST-BRENT_CRUDE_SPOT Commodiy Variable 0 TEST-COMMODITY-BRENT-CRUDE
O Cancel
Figure 81 Adding Variable Shocks to Scenario
Scenario Defi
Market Risk > Enterprise Modeling Option > Stress Testing > Scenario > Scenario Definition(New Mode)
» Scenario Details
Scenario Name * FBN MR Adverse Scenario
FBN MR Adverse Scenario Description
Scenario Description
» Variable Shocks | 1-242
2| O | variable Name Shock Name | Version | snock Deserption
(]| FEN_MR_EQUITY_PRICE_1 FEN_MR_EQUITY_SHOCK_1 0 FENWMREQUITY SHOCK 1
| FBN_MR_EXCHANGE_RATE_1 Testt 0

Figure 82 Adding Variable Shocks to Scenario — Scenario Definition

8. Click Save.

13.3 Defining a Stress

Follow the below steps to define a stress:

1. In Oracle Financial Services Analytical Applications Infrastructure
under Select Applications select Financial Services Market Risk.
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5.

To open the stress testing screen, Select Enterprise Modeling Option >

Stress Testing on the Left-Hand Side (LHS) menu.

Click Stress Definition.

Click the Add icon in the Stress Definition screen. Ensure that the scenario
is defined, before they are added to the Stress definition in the below steps.

Applications = Sandbox  Object System C & Identity My Inbox
Sz D Market Risk > Enterprise Modeling Option > Stress Testing > Stress Definition
Financial Services Market Risk v

Stress Definition
4 2 Common Object Maintenance

[ pata Mode! Maintenance » search BE
» Data Management Stress Definition Name
+ B unified Analytical Metadata
. X > Stress Definition List | s1-20u2a
» 2 operations
34 O ‘ Stress ID Stress Name & ‘ Baseline Run Scenario ‘ Greated By | Creatio
4 [ Market Risk 7001
1] 1530090849100 FBN_MR_STRESS_ANALYTIGAL_vAR_EWMA FBN_MR_ANALYTICAL_VAR_FOR_STRESS TEST-IR-2Y-NGN-Z EPMFBN 23300
» b Reference Data Management TrMA
[]| 1526556552868 FBN_MR_STRESS_DEF_1 Varestimation FEN_MR_SCENARIO_1 EPMFBN
dfs Portfolio Management 02:48:¢
27-API
o ER [ 1524819701039 LRM_Stress_Testing BIS - Liquidty Ratio Run EPMFBN 35 g1
» F Manage MR Rules [ 1280453576634 S>>0 OREC ESTIMATION - STANDARD oo ESTIMATION - STANDARD RGs Al Parameters Increased by 5% ssapun a0Vt
4 & Enterprise Modeling Option [ 1530539160939 StressExchangeNGNUSD FBN_MR_HISTORICAL_VARZ Test_ExchangeNGNUSD EPMFBN  pait
» N
Sandbox Maintenance []| 1520316885106 Stress_Analylic EVWMA Stress_Anahytic_EWMA TEST-EQ-ALL EPMFBN 3t
%2 Technigue Registration 40Ut
o []| 1528988041280 stress_anaiytic_Garen Stress_Analyic_Garch TEST-EQ-ALL epFan 14Ut
4 T Sirass Testing Lale
(08 varable Shock []| 1530545710220 stress_Brent_Crude_Spot2 FBN_MR_HISTORICAL_VAR2 TEST_BRENT_CRUDE_SPOT2 EPMFBN g2 g0
- 02-JUL
Scenario [ | 1530532897724 Stress_Comedity_VaR Stress_Commadity_VaR Test_Commodity_StressVaR EPMFBN 357y
[]| 1530695689201 Stress_Correlation_Garch FBN_MR_GARCH_VOL Test_correlation_Scenario EPMFBN 1“;';:#
[]| 1530624162735 Stress_Gorelation_VaR FBN EWMA 60 10 Test_correlation_Scenario EPMFBN ging
@ wetacata srowser [ 1528983727248 Siress_eq_monte_EWMA Stress_EQ_MNTCRL_EWMA TEST-EQ-ALL eemran !
Figure 83 Stress Definition Screen
Stress Definition
Market Risk > Enterprise Modeling Option > Stress Testing > Stress Definition > Stress Definition(New Mode)
*» Stress Definition Details
FBN MR Adverse Stress Description
Stress Name™ FBN MR Adverse Stress Stress Definition Description
Segment* EPMSEGMENT v Baseline Run® Testi ==
Scenario FBN MR Adverse Scenariof0] )

» Run details

+-] FBN_MR_VaR_Model_Historical FBN MR TREASURY BILL HFT PORTFOLIO

Figure 84 Stress Definition

Provide a name and description for the stress.
Select the Baseline VaR or Baseline Volatility Run.

Select the required scenario.

Note: The Volatility and Correlation Shocks affect the Volatility Model runs.
When a Stressed VaR model is run, the application first searches for the
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Stressed Volatility output. In the absence of Stressed Volatility, the
application takes the Baseline Volatility for processing.

9. Click Save.
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14 Annexure E: Market Risk Reports

The reports which form part of the Market Risk dashboard are grouped into the following subject
areas based on their functionality:

Risk Measures

Cash Flows

Component VaR - Analytic Method
Component VaR - Simulation Method
Marginal & Incremental VaR

Greeks

Stress & Back Testing

Comparison Across Portfolios
Comparison Across VaR Models

Market Analysis

14.1 Risk Measures Subject Area

The following reports are displayed as part of the Risk Measures subject area:

Combined Alert

Portfolio Value Across Time
Profit and Loss Distribution
Risk Estimation Static

Risk Measure Report

Risk Measures Across Time

Oracle Financial Services Software
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14.1.1 Combined Alert

Dashboard Page
Risk Measures
Name
Report Name Combined Alert
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

Reveleus Market Risk Dashboard displays the following Alerts:
Limit Alert

Limit Alert is displayed when the VaR estimate of a portfolio under a given

Market Risk VaR Model exceeds the VaR Limit specified.
Report Description Hypothetical P&L Alert

Hypothetical P&L Alert is displayed when the Hypothetical Loss of a portfolio

exceeds the VaR estimate.

The Alerts are displayed for all portfolios under all Market Risk VaR Models to

which they are mapped for the selected date.

14.1.2 Portfolio Value Across Time

Dashboard Page
Risk Measures
Name
Report Name Portfolio Value Across Time
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

Portfolio Value across Time is a 3-axis chart for a trailing period of 30 business

e days on a daily time-step basis.
Report Description
The graph has the date on the horizontal axis, Portfolio Value on the left-side

vertical axis and the VaR % of Portfolio Value on the right-side vertical axis.
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14.1.3 Profit and Loss Distribution

Dashboard Page
Risk Measures
Name
Report Name Profit and Loss Distribution
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

Profit and Loss Distribution is a graphical display of the Profit & Loss
Distribution under the Simulation Methods to Risk Measure Estimation. The
graph has the P&L values on the horizontal axis and the frequency of the P&L
Report Description values on the vertical axis. The P&L values are bucketed into equal-width

buckets in order to estimate the frequency.

The graph is a stacked column graph where the data falling within the 10%

mark, 20% mark, 30% mark and 40%-70% is displayed in a different color.

14.1.4 Risk Estimation Static

Dashboard Page
Risk Measures
Name
Report Name Risk Estimation Static
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

On selection of page level filters parameters of selected Market Risk VaR
Report Description Model are displayed. Details displayed are Risk Measure Estimation Method,

Confidence Level, Reporting Currency and Horizon (in days).

14.1.5 Risk Measure Report
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Dashboard Page
Risk Measures
Name
Report Name Risk Measure Report
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

Report displays the risk measures for the selected portfolio and VaR model.
The following risk measures are reported in a tabular format:

Value-at-Risk

Conditional Value-at-Risk

Report Description
Current Portfolio Value
Simulated Portfolio Value

VaR % of Current Portfolio Value

Portfolio VaR Limit

14.1.6 Risk Measures Across Time

Dashboard Page
Risk Measures
Name
Report Name Risk Measures Across Time
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

Risk Measures across Time is a 2-axis chart for a trailing period of 30 business

Report Description days on a daily time-step basis. The graph has the date on the horizontal axis

and the VaR, CVaR and Portfolio VaR Limit values on the vertical axis.

14.2 Cash Flows Subject Area

The following reports are displayed as part of the Cash Flows subject area:

= Aggregate Cash Flow Map

Oracle Financial Services Software
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= Allocated Cash Flow Report
= Cash Flow by Asset
= Cash Flow by Asset Class

= Risk Estimation Method

14.2.1 Aggregate Cash Flow Map

Dashboard Page
Cash Flows
Name
Report Name Aggregate Cash Flow Map
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

Aggregate Cash Flow Map is a 2-dimensional surface chart which has the
Report Description Asset Class — Maturity on the x-axis, the cash flows on the y-axis and the Asset

indicated as stacked.
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14.2.2 Allocated Cash Flow Report

Dashboard Page
Name

Cash Flows

Report Name

Allocated Cash Flow Report

Dashboard Name

Market Risk

Page Level Filters

Date, Portfolio, Market Risk VaR Model

Report Level Filters

Report Description

Allocated Cash Flow Report is a report displaying the cash flows of each Asset

— Asset Class — Maturity vertex in a tabular format.

14.2.3 Cash Flow by Asset

Dashboard Page
Name

Cash Flows

Report Name

Cash Flow by Asset

Dashboard Name

Market Risk

Page Level Filters

Date, Portfolio, Market Risk VaR Model

Report Level Filters

Report Description

Cash Flow Map by Asset is a 2-axis chart which has the Asset on the horizontal

axis and the cash flows on the vertical axis.

Drill-through On

On selection of a particular bar, the cash flows from each Asset Class —

Maturity in the selected Asset are displayed.

14.2.4 Cash Flow by Asset Class

Dashboard Page
Name

Cash Flows

Report Name

Cash Flow by Asset Class

Dashboard Name

Market Risk
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Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

Cash Flow Map by Asset Class is a 2-axis chart which has the Asset Class on
o the horizontal axis and the cash flows on the vertical axis. The cash flows of

Report Description
various maturities of an Asset Class are summed up and the aggregate cash

flows from each Asset Class are displayed.
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14.2.5 Risk Estimation Method

Dashboard
Name

Page

Cash Flows

Report Name

Risk Estimation Method

Dashboard Name

Market Risk

Page Level Filters

Date, Portfolio, Market Risk VaR Model

Report Level Filters

Report Description

On selection of page level filters parameters of selected Market Risk VaR
Model are displayed. Details displayed are Risk Measure Estimation Method,

Confidence Level, Reporting Currency and Horizon (in days).

14.3

Component VaR - Analytic Method Subject Area

The following reports are displayed as part of the Component VaR - Analytic Method subject area:

= Baseline Portfolio VaR

= Component VaR by Vertex

= Component VaR by Dimension

= Risk Estimation Method

= Top 10 Contributors to Portfolio VaR (by Vertex)

14.3.1 Baseline Portfolio VaR

Dashboard
Name

Page

Component VaR - Analytic Method

Report Name

Baseline Portfolio VaR

Dashboard Name

Market Risk

Page Level Filters

Date, Portfolio, Market Risk VaR Model

Report Level Filters

Report Description

The VaR of the selected portfolio under the Market Risk VaR Model selected is

displayed.
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14.3.2 Component VaR by Vertex

Dashboard Page

Component VaR - Analytic Method
Name
Report Name Component VaR by Vertex
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

Component VaR by Vertex is a detailed report of the Component VaR of each
Asset — Asset Class — Maturity vertex of the selected portfolio. It consists of the
following:

Asset

Asset Class — Maturity

Component VaR

% of Portfolio VaR

Report Description
Rank

The ranking is done by displaying a different color for each Asset —Asset Class

— Maturity vertex whose Component VaR falls within the following range:
Top 10%

10% - 20%

20% -30%

Others

14.3.3 Component VaR by Dimension

Dashboard Page

Component VaR - Analytic Method
Name
Report Name Component VaR by Dimension
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model
Report Level Filters 0
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Component VaR by Dimension is a graphical report displaying the component

VaR of each member of the selected dimension.
Report Description The dimensions to be displayed are as follows:
Asset

Asset Class

Level 1Drill-through
Asset

Drill-through to the level of Component VaR of each maturity of each selected

Asset (commodity only).
Asset Class
Interest Rate/Commodity Asset Classes

On selection of the interest rate or commodity section of the chart, the

component VaR of each Maturity in the selected Asset Class is displayed.
Equity/Currency Asset Classes

On selection of the equity or currency section of the chart, the component VaR

of each Maturity in the selected Asset Class is displayed.
Drill-throughiOn Level 2 Drill-through

Only the Asset Class dimension has a 2-level drill-through.
Interest Rate

On selection of a particular maturity in the Level 1 drill-through chart, the
component VaR of each Asset (currency) belonging to the selected Asset Class

— Maturity combination is displayed.

Commodity

On selection of a particular maturity in the Level 1 drill-through chart, the
component VaR of each Asset (commodity) belonging to the selected Asset
Class — Maturity combination is displayed.

Note: All dimensions excluding Asset Class have only 1 level of drill-through.
Also, the Asset Classes Currency and Equity do not have a second level drill-

through.

14.3.4 Risk Estimation Method

Dashboard Page
Component VaR - Analytic Method
Name
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Report Name Risk Estimation Method
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

On selection of page level filters parameters of selected Market Risk VaR
Report Description Model are displayed. Details displayed are Risk Measure Estimation Method,

Confidence Level, Reporting Currency and Horizon (in days).

14.3.5 Top 10 Contributors to Portfolio VaR (by Vertex)

Dashboard Page
Component VaR - Analytic Method
Name
Report Name Top 10 Contributors to Portfolio VaR (by Vertex)
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

L This is a graphical report of the 10 Asset — Asset Class — Maturity vertices
Report Description

which have the highest Component VaR.
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14.4 Component VaR - Simulation Method Subject Area

The following reports are displayed as part of the Component VaR - Simulation Method subject
area:

= Component VaR by Dimension
» Risk Estimation Method

= Top 10 Contributors to Portfolio VaR (by Instrument)

14.4.1 Component VaR by Dimension

Dashboard Page

Component VaR - Simulation Method
Name
Report Name Component VaR by Dimension
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

Component VaR by Dimension is a graphical report displaying the component
VaR of each member of the selected dimension. The dimensions to be

displayed are as follows:
Asset

Asset Class

Report Description Counterparty

Currency

Instrument Type

Legal Entity

Line of Business

Trading Desk

Level 1Drill-through
Asset

. Drill-through to the level of Component VaR of each maturity of each selected
Drill-through On
Asset (commodity only).

Asset Class

Interest Rate/Commodity Asset Classes
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On selection of the interest rate or commodity section of the chart, the

component VaR of each Maturity in the selected Asset Class is displayed.
Equity/Currency Asset Classes

On selection of the equity or currency section of the chart, the component VaR

of each Maturity in the selected Asset Class is displayed.
Instrument Type

On selection of a particular instrument type, the component VaR of each

instrument of the selected instrument type is displayed.
iv. Trading Desk

On selection of a particular trading desk, the component VaR of each trader

belonging to the selected trading desk is displayed.

Note: There is no drill-through for the dimensions Counterparty, Currency,

Legal Entity and Line of Business.

Level 2 Drill-through
Only the Asset Class dimension has a 2-level drill-through.
Interest Rate

On selection of a particular maturity in the Level 1 drill-through chart, the
component VaR of each Asset (currency) belonging to the selected Asset Class

— Maturity combination is displayed.
Commodity

On selection of a particular maturity in the Level 1 drill-through chart, the
component VaR of each Asset (commodity) belonging to the selected Asset

Class — Maturity combination is displayed.

Note: All dimensions excluding Asset Class have only 1 level of drill-through.

Also, the Asset Classes Currency and Equity do not have a second level drill-

through.

14.4.2 Risk Estimation Method

Dashboard Page
Component VaR - Analytic Method
Name
Report Name Risk Estimation Method
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model
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Report Level Filters 0

On selection of page level filters parameters of selected Market Risk VaR
Report Description Model are displayed. Details displayed are Risk Measure Estimation Method,

Confidence Level, Reporting Currency and Horizon (in days).

14.4.3 Top 10 Contributors to Portfolio VaR (by Instrument)

Dashboard Page
Component VaR - Analytic Method
Name
Report Name Top 10 Contributors to Portfolio VaR (by Instrument)
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

Report Description
Component VaR.

This is a graphical report of the 10 Instruments which have the highest

145 Marginal & Incremental VaR Subject Area

The following reports are displayed as part of the Marginal & Incremental VaR subject area:

= |ncremental VaR
= Marginal VaR by Vertex
= Risk Estimation Method

= Top 10 Marginal VaR Contributors (by Vertex)

14.5.1 Incremental VaR

Dashboard Page
Marginal & Incremental VaR
Name
Report Name Incremental VaR
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model
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Report Level Filters

Report Description

This is a tabular report displaying information related to incremental VaR.

Following are the information that are displayed in tabular format:
Incremental Portfolio VaR

Portfolio VaR limit

Limit utilization as incremental VaR percentage

Baseline portfolio VaR

Percentage Increase in portfolio VaR

Limit utilization as baseline portfolio percentage

14.5.2 Marginal VaR by Vertex

Dashboard Page
Name

Marginal & Incremental VaR

Report Name

Marginal VaR by Vertex

Dashboard Name

Market Risk

Page Level Filters

Date, Portfolio, Market Risk VaR Model

Report Level Filters

Report Description

This is tabular report displaying marginal VaR by Asset - Asset Class and
Maturity. Additionally it also displays the ranking among the given rows.

Following is the information that is displayed:
Asset

Asset Class Maturity

Marginal VaR

Rank

14.5.3 Risk Estimation Method

Dashboard Page
Name

Marginal & Incremental VaR

Report Name

Risk Estimation Method

Dashboard Name

Market Risk
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Page Level Filters

Date, Portfolio, Market Risk VaR Model

Report Level Filters

Report Description

On selection of page level filters parameters of selected Market Risk VaR
Model are displayed. Details displayed are Risk Measure Estimation Method,

Confidence Level, Reporting Currency and Horizon (in days).

14.5.4 Top 10 Marginal VaR Contributors (by Vertex)

Dashboard
Name

Page

Marginal & Incremental VaR

Report Name

Top 10 Marginal VaR Contributors (by Vertex)

Dashboard Name

Market Risk

Page Level Filters

Date, Portfolio, Market Risk VaR Model

Report Level Filters

Report Description

This is Graphical representation of top ten Marginal VaR. Top ten ranking of
marginal VaR is done at Asset, Asset Class and Maturity granularity. X-axis
displays Marginal VaR value and Y-axis displays Asset, Asset Class and

Maturity.

14.6 Greeks

The following report is displayed as part of the Greeks subject area:

=  Greeks of Option Instruments

14.6.1 Greeks of Option Instruments

Dashboard
Name

Page

Greeks

Report Name

Greeks of Option Instruments

Dashboard Name

Market Risk

Page Level Filters

Date, Portfolio, Volatility Model

Report Level Filters
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Report Description

Report displays the greek values for option instrument in tabular format.

Following measures are displayed for each Option Instrument:
Delta

Gamma

Vega

Theta

Rho

14.7 Stress & Back Testing

The following reports are displayed as part of the Stress & Back Testing subject area:

= Back Test Report

= Baseline Portfolio VaR

= P&L Comparison Report

= Loss across Stress Scenarios

= P&L Distribution under Stress Scenarios

= Risk Estimation Static

= Stress Testing Report

14.7.1 Back Test Report

Dashboard Page
Name

Stress & Back Testing

Report Name

Back Test Report

Dashboard Name

Market Risk

Page Level Filters

Date, Portfolio, Market Risk VaR Model

Report Level Filters

Report Description

Back Test report is tabular report and displays the following back test

measures:
Number of Back Testing Days
Number of Exceptions
P-value

Critical value at 1% Significance Level
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Critical Value at 5% Significance Level
Loss Exception Deviation
Average Loss Duration (in days)

Loss Duration Deviation (in days)

14.7.2 Baseline Portfolio VaR

Dashboard Page
Stress & Back Testing
Name
Report Name Baseline Portfolio VaR
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

L The baseline VaR of the selected portfolio under the Market Risk VaR Model
Report Description

selected is displayed.

14.7.3 P&L Comparison Report

Dashboard Page
Stress & Back Testing
Name
Report Name P&L Comparison Report
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

Hypothetical P&L Report is a 2-axis report which displays the hypothetical P&L
L and the VaR estimate under the selected Market Risk VaR Model across a

Report Description
trailing period of 30 business days. This graph has the date on the horizontal

axis and the VaR and Hypothetical P&L on the vertical axis.

14.7.4 Loss across Stress Scenarios
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Dashboard Page
Stress & Back Testing
Name
Report Name Loss across Stress Scenarios
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

This is a 2-axis bar chart displaying the stressed loss under all the stress

L scenarios mapped to the selected Portfolio — Market Risk VaR Model
Report Description
combination. The graph has the stressed loss on the horizontal axis and the

stress scenarios on the vertical axis.

14.7.5 P&L Distribution under Stress Scenarios

Dashboard Page
Stress & Back Testing
Name
Report Name P&L Distribution under Stress Scenarios
Dashboard Name Market Risk
Page Level Filters Date, Portfolio, Market Risk VaR Model

Report Level Filters 0

Stressed P&L Distribution is a graphical display of the P&L Distribution under
the selected stress scenario. The graph has the Stressed P&L values on the
horizontal axis and the frequency of the P&L values on the vertical axis. The
Report Description Stressed P&L values are bucketed into equal-width buckets in order to estimate

the frequency.

The graph is a stacked column graph where the data falling within the 10%

mark, 20% mark, 30% mark and 30%-70% is displayed in a different color.

14.7.6 Risk Estimation Static

Dashboard Page
Stress & Back Testing
Name
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Report Name

Risk Estimation Static

Dashboard Name

Market Risk

Page Level Filters

Date, Portfolio, Market Risk VaR Model

Report Level Filters

Report Description

On selection of page level filters parameters of selected Market Risk VaR
Model are displayed. Details displayed are Risk Measure Estimation Method,

Confidence Level, Reporting Currency and Horizon (in days).

14.7.7 Stress Testing Report

Dashboard Page
Name

Stress & Back Testing

Report Name

Stress Testing Report

Dashboard Name

Market Risk

Page Level Filters

Date, Portfolio, Market Risk VaR Model

Report Level Filters

Report Description

Stress Testing Report is tabular report which displays the stressed loss under

each scenario mapped to the selected Portfolio.

14.8 Comparison Across Portfolios

The following reports are displayed as part of the Comparison Across Portfolios subject area:

= Back Test Report

= Risk Estimation Method

= Risk Measure Report

= Stress Testing Report

14.8.1 Back Test Report

Dashboard Page
Name

Comparison Across Portfolios
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Report Name Back Test Report
Dashboard Name Market Risk
Page Level Filters Date, Market Risk VaR Model

Report Level Filters 0

Back Test Report is tabular report which displays the back testing outputs for
portfolio associated with Market Risk VaR Model. Number of Back Testing
Days, the back test parameter of the selected Market Risk VaR Model, is
displayed. In addition, the following back test measures are displayed for all the
portfolios mapped to the selected Market Risk VaR Model:

Number of Exceptions

Report Description P-value
Critical value at 1% Significance Level
Critical Value at 5% Significance Level

Loss Exception Deviation

Average Loss Duration (in days)

vii. Loss Duration Deviation (in days)

14.8.2 Risk Estimation Method

Dashboard Page

Comparison Across Portfolios
Name
Report Name Risk Estimation Method
Dashboard Name Market Risk
Page Level Filters Date, Market Risk VaR Model

Report Level Filters 0

On selection of page level filters parameters of selected Market Risk VaR
Report Description Model are displayed. Details displayed are Risk Measure Estimation Method,

Confidence Level, Reporting Currency and Horizon (in days).

14.8.3 Risk Measure Report
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Dashboard Page

Comparison Across Portfolios
Name
Report Name Risk Measure Report
Dashboard Name Market Risk
Page Level Filters Date, Market Risk VaR Model

Report Level Filters 0

Risk Measure Report is tabular report which displays the VaR Model outputs for
portfolio. Risk Measure Report displays the following risk measures, for all the
portfolios which are mapped to the selected Market Risk VaR Model, in a

tabular format:

Value-at-Risk
REsE bEstrgion Conditional Value-at-Risk
Current Portfolio Value

Simulated Portfolio Value

VaR % of Current Portfolio Value

vi. Portfolio VaR Limit

14.8.4 Stress Testing Report

Dashboard Page

Comparison Across Portfolios
Name
Report Name Stress Testing Report
Dashboard Name Market Risk
Page Level Filters Date, Market Risk VaR Model

Report Level Filters Stress Scenario

Stress Testing Report displays stressed loss of all portfolios, mapped to the
Report Description selected Market Risk VaR Model, in a tabular format. A list of all the stress

scenarios defined are available for selection.
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149 Comparison Across VaR Models

The following reports are displayed as part of the Comparison Across VaR Models subject area:
= Back Test Report
» Risk Measure Report

= Stress Testing Report

14.9.1 Back Test Report

Dashboard Page
Comparison Across VaR Models
Name
Report Name Back Test Report
Dashboard Name Market Risk
Page Level Filters Date, Portfolio

Report Level Filters 0

Back Test Report is tabular report which displays the back testing outputs for
portfolio associated with Market Risk VaR Model. Number of Back Testing
Days, the back test parameter of the selected Market Risk VaR Model, is
displayed. In addition, the following back test measures are displayed for all the
portfolios mapped to the selected Market Risk VaR Model:

Number of Exceptions

Report Description P-value
Critical value at 1% Significance Level
Critical Value at 5% Significance Level

Loss Exception Deviation

Average Loss Duration (in days)

Loss Duration Deviation (in days)

14.9.2 Risk Measure Report

Dashboard Page

Comparison Across VaR Models
Name
Report Name Risk Measure Report
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Dashboard Name

Market Risk

Page Level Filters

Date, Portfolio

Report Level Filters

Report Description

Risk Measure Report is tabular report which displays the VaR Model outputs for
portfolio. Risk Measure Report displays the following risk measures, for all the

portfolios which are mapped to the selected Market Risk VaR Model, in a

tabular format:

Value-at-Risk

Conditional Value-at-Risk
Current Portfolio Value
Simulated Portfolio Value

VaR % of Current Portfolio Value

Portfolio VaR Limit

14.9.3 Stress Testing Report

Dashboard Page
Name

Comparison Across VaR Models

Report Name

Stress Testing Report

Dashboard Name

Market Risk

Page Level Filters

Date, Portfolio

Report Level Filters

Stress Scenario

Report Description

Stress Testing Report displays stressed loss of all portfolios, mapped to the
selected Market Risk VaR Model, in a tabular format. A list of all the stress

scenarios defined is available for selection.

14.10 Market Analysis

The following reports are displayed as part of the Market Analysis subject area:

= Commodity Prices

= Exchange Rates

=  Stock Index Values
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= [Interest Rates

14.10.1 Commodity Prices

Dashboard Page

Market Analysis
Name
Report Name Commodity Prices
Dashboard Name Market Risk
Page Level Filters Date

Report Level Filters Commodity

On selection of a particular commodity, its spot price is displayed for a trailing

Report Description period of 90 business days. The chart has the date on the horizontal axis and

the commodity prices on the vertical axis.

14.10.2 Exchange Rates

Dashboard Page

Market Analysis
Name
Report Name Exchange Rates
Dashboard Name Market Risk
Page Level Filters Date

Report Level Filters Currency

On selection of a particular currency, the following exchange rates are
displayed for a trailing period of 90 business days:

GBP - Selected Currency

e USD - Selected Currency

Report Description
EUR - Selected Currency
JPY - Selected Currency

The chart has the date on the horizontal axis and the exchange rates on the

vertical axis.
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14.10.3 Stock Index Values

Dashboard Page

Market Analysis
Name
Report Name Stock Index Values
Dashboard Name Market Risk
Page Level Filters Date

Report Level Filters Stock

This section has 2 reports:
Index Value across Time

On selection of a particular stock index, its value across a trailing period of 90
business days is displayed. The chart has the date on the horizontal axis and
the index values on the vertical axis. List of all available stock indices is

displayed for selection.

Values of Major Stock Indices

Report Description The values of certain key indices are displayed in a tabular format with the

following column headers:

Stock Index

Index Value

The closing value of the stock index is displayed for the selected date.
Change

Change in the value of the index over the previous day’s value is displayed.
% Change

The % change in the value of the index over the day’s value is displayed.

14.10.4 Interest Rates

Dashboard Page

Market Analysis
Name
Report Name Interest Rates
Dashboard Name Market Risk
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Page Level Filters Date

Report Level Filters Currency

This section has 2 charts which displays the interest rates for a given currency.
Zero Coupon Yield Curve

This is a 2-axis chart which displays the Zero Coupon Yield Curve of the
Sovereign, Money Market and AAA Interest Rate Asset Classes. It has the

maturity on the horizontal axis and the zero coupon rates on the vertical axis.

. Interest Rate across Time
Report Description

On selection of a particular maturity, the zero coupon rates of the Sovereign,
Money Market and AAA Interest Rate Asset Classes for the selected maturity is
displayed for a trailing period of 90 business days. It has the date on the
horizontal axis and the zero coupon rates for the selected maturity on the

vertical axis.

A list of all available maturities is displayed for selection.
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