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Taking Analytics Further

Comprehensive Coverage

e Fixed Income (IR/CC)
¢ |[nflation Rate

e Credit

e Equity

e Foreign Exchange
e Commodities

e Hybrids

Numerix-Powered Partners

Numerix models have been pre-
integrated into many of the world’s
leading trading and risk systems:

e Bloomberg
e (Calypso
e CDO Software

e GFIFENICS

e Hyper Rig
e Login-Acumen

e Lumina Americas
e Microgen IVR

e  Mindwell MiNX

e Misys Summit FT and
Opics Plus

e Paladyne
e Razor Risk
e RiskVal RVCredit

e SunGard Front Arena,
Adaptiv and Sierra

e THEMA MasterFinance

e Thomson Reuters Kondor+
and JRisk/TopOffice

e TPG Derivative Genius
e Wall Street Systems
e Xenomorph TimeScape

Numerix Model Library

Leading the Industry in Advanced Models and Methods

The Numerix CrossAsset library offers the industry’s most comprehensive collection
of models, allowing institutions to price any conceivable instrument using the most
advanced calculations.

Wide Asset Class Coverage, Including Hybrids

Clients have access to models for all major asset classes, including fixed income,
inflation, credit, equity, FX and commodities. Our cross-asset expertise has also
allowed us to provide the industry’s only hybrid model framework for pricing multi-
asset basket trades.

Market-Tested Models

Numerix models are used by hundreds of institutions around the world, and have
been integrated into some of the most popular trading and risk platforms—making
Numerix truly the “market standard” for pricing models.

Optimized Numerical Methods

Pricing exotic derivatives often involves intense computations. Our quantitative
analysts have developed proprietary methods that have been optimized for speed
and accuracy, enabling rapid calculations for even the most complex instruments.

Interoperable Analytics

If you already use a Numerix-powered partner solution, your system provider can
help you access Numerix models that have been pre-integrated into their platform.
To integrate Numerix models into your proprietary system, we offer the Numerix
CrossAsset SDK (software developers kit) in C#, C++ and Java, as well as add-ins for
Microsoft Excel.

Quantitative Expertise

Numerix's team of quantitative analysts and financial engineers consists of over
60 PhDs in math and science—on the same scale as some of the world’s largest
financial institutions. This team is continuously engaged in active quantitative
research, publishing papers in professional trade journals. Recent articles have
included:

e Analytical Formulas for Pricing CMS Products in the LIBOR Market Model with the
Stochastic Volatility—A. Antonov, M. Arneguy, March 2009.

e A Simple Dynamic Model for Pricing and Hedging Heterogenous CDOs—A. V.
Lopatin, November 2008.

e Generalized Vanna-Volga Method and Its Applications—Y. Shkolnikov, June 2009.



About Numerix

Numerix is the leading provider
of cross-asset pricing and risk
solutions for derivatives and
structured products. Since its
inception in 1996, over 700 clients
and 50 partners across more than
25 countries have come to rely on
Numerix analytics for speed and
accuracy in valuing and managing
the most sophisticated financial
instruments. With offices in New
York, London, Tokyo, Hong Kong,
Singapore and Dubai, Numerix
brings together unparalleled
expertise across all asset classes
and engineering disciplines.

For more information, contact:
sales@numerix.com

Fixed Income

e Deterministic (zero volatility) model

e Black model

¢ Hull-White (single/multi-factor)

e Black-Karasinski (one/two-factor)
e Shifted BK / spot-skew model

e Libor Market Model (LMM) with
stochastic volatility and shifts

Inflation

e Jarrow-Yildirim model
(generalized/cross-currency)

e Stripping of real rate curve from
ZCIIS

Credit

e Gaussian, Student-T, NIG Copula
(correlated/stochastic recovery)

e Calibration of base correlations for

various market conditions

e Dynamic credit models: top down
and bottom up

e Advanced-factor models of credit
baskets

Equity/Foreign Exchange

e Black-Scholes/Garman-Kolhagen

e Dupire local volatility model, also
with advanced fit of local volatility
surface

Heston stochastic volatility model
(constant/time-dependent coeff.)

e Bates stochastic volatility jump-
diffusion model

e | ocal stochastic volatility model
SABR model
e Quanto equity model

Commodities

e Black model

e Schwartz 1F model (mean-reverting)

e Gibson-Schwartz 2F model
(stochastic convenience yield)

Hybrids

Multi-currency models with HW/BK models for
IR components and BS/ Heston models for FX

N-currency LMM
Longstaff-Schwartz method

Analytic/lattice/PDE/trinomial trees/
Monte Carlo

Support for CPI Index with seasonality
corrections

Analytic/generic tree/Monte Carlo

Multi-period simulations (HW)

Twisted Monte Carlo simulations

Direct grid convolution

Fourier/Laplace transform

Asymptotic Saddlepoint methods

Credit spread VaR

Default VaR and Expected Shortfall for credit
portfolios

Multi-factor BS/Dupire/Heston/Bates basket
model

Dupire 1F and Heston 2F models for equity
index exotics

Continuous or discrete dividends
Arbitrage-free volatility smoothing
Continuity corrections for FX barriers
Vanna-Volga pricing method

Fast low-dimensional PDE methods for Asian
and Lookback options

Analytic/PDE/tree/lattice/Monte Carlo

Heston stochastic volatility model

Estimating seasonality coefficients from
historical data

Support of rolling underlying future contracts

The Numerix hybrid framework enables the development of hybrid models of any complexity
using the above models for interest-rate, credit, equity, FX and commodities as building
blocks. The hybrid model includes correlations between different asset classes and provides

a joint calibration of all components.
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