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Mindyigu-NumeriX Host Integration Accelerator
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MiNX™ is a generalized integration platform for the NumeriX® analytics
library. MINX™ introduces a completely new approach to the complex
challenge of exchanging market data and valuation results with an
external valuation library. The graphical studio environment allows
financial engineers and quantitative analysts to incorporate NumeriX®
valuation in their trading and risk host systems with a minimum of pro-
gramming efforts. This innovative approach together with pre-packaged
product templates and the proven track-record of Mindwell’s implemen-
tation team, allows you to dramatically reduce the time-to-market for
engineered and structured products.

Integrating 3™ party
analytics — challenges

Integration of external pricing libraries with
host systems for trading and risk man-
agement comes with many challenges and
potential pitfalls. The basic interfacing
requirements include a mechanism for
exporting the necessary market data and
other relevant parameters from the host
system to the pricing library at the moment
of valuation. Another basic requirement is
a mechanism for capturing the valuation
result in the host system API.

For a limited and fairly static set of exotic
products requiring external valuation, the
logic for passing data to the pricing library
and handling the return values can be
implemented within a custom made inter-
face itself. This means that for each valua-
tion call from the host system, the interface
would determine which product type it is
requested to price and subsequently
would pass the relevant instrument pa-
rameters and market data to the pricing
library. The interface could also use its
own centralized logic to determine how the
result should be fed back to the host sys-
tem, if it would need to be scaled or con-
verted to the correct quote type, ex-
changed into the accounting currency
etcetera.

For a more extensive set of exotic prod-
ucts that change over time, reflecting con-
stantly shifting market opportunities for
engineered structures, the interfacing logic
becomes increasingly complex. The very
nature of object based pricing libraries
such as NumeriX® makes it inherently
difficult, if not impossible, to build a com-
pletely generalized host interface, simply
because of the infinite number of different
structures that can be created through the
NumeriX® object model. Consequently,
interfaces need to be constantly upgraded
and thoroughly tested introducing exten-
sive lead times for new product structures.

MINX™ concept

In order to reach the full potential of an
object based pricing library, MINX™ trans-
fers the interfacing logic from the interface
itself to the product definition. This means
that the structural definition of the product
also embeds the necessary logic to popu-
late itself with the relevant market data
and resolve the return data to match the
data model of the host system API. This
approach dramatically reduces the need
for constant interface upgrades, and at the
same time significantly improves the time
to market for structured products.

Numer_i}( "



Detachment of the instrument data
model

The storage and representation of highly
structured products requires an equally
flexible data model, both in terms of the
number of data fields required to represent
exotic features, an in terms of hierarchical
depth needed to manage nested struc-
tures with complex data types, such as
vectors and matrices. Such flexibility is
intrinsically difficult to reconcile with a table
structure in a traditional database. More-
over, the data model for structured prod-
ucts may require continuous change and
complete flexibility to accommodate new
structures and to seize windows of oppor-
tunities as they appear in the market. It is
often difficult to achieve this within the
typical release cycle of a host system.

MINX™ takes another route, and directly
reflects the virtually unlimited flexibility in
NumeriX® allowing its users to combine
financial data objects in an infinite number
of structures. The entire instrument repre-
sentation is detached from the host data
model in an XML object. This XML object
is stored, either inside the host system
database as a text-object, or outside the
host in a separate database.
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MiINX™ Engineering Studio

The Engineering Studio (MINX™ ES) is a
user studio environment, giving Financial
Engineers and Quantitative Analysts a
versatile tool for developing product struc-
tures with embedded data objects from the
host system, or any other data source.

The studio provides a tree representation
of the underlying (Numerix®) data model
and a context sensitive menu system,
allowing the user to add, remove and con-
figure individual data objects from the data
model with a simple mouse click.

Embedded dynamic expressions

The Dynamically Evaluated Expressions
(DEE) concept introduced in MiNX™,
allows users to embed valuation-time data
in the NumeriX® object structure. The DEE
is based on the Python scripting language
and creates a link between a particular
NumeriX® object and a data source —
inside or outside the host system. When
the NumeriX® valuation is called from the
host system, the DEE's are responsible for
fetching real time market data and other
parameters into the valuation from the
relevant data sources.
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MINX™ Engineering Studio provides a user friendly, intuitive environment for
developing NumeriX instrument structures
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The use of Python makes the DEE con-
cept platform independent, and allows
MINX™ to work seamlessly across Win-
dows and Unix. It is also open towards any
host system API exposing a Python,
C/C++ or Java interface, as well as any
data source providing an ODBC connec-
tion.

Standard expressions

A large set of DEE-methods are provided
as part of the MiINX™ software package.
Depending on the host-system in use,
these can be altered and modified to fit the
specific host API functionality. Customized
specific DEE methods are easily imple-
mented to override or extend the standard
set of expressions.

Binding the NumeriX® product structure
to a host system instrument entity

Once the product is finalized, the deal is
set up in the host system. This is normally
done by defining an instrument entity in
the host system, to create a physical
instance of the product that can be recog-
nized by the host system reports and STP-
rules. Finally, the MINX™ product repre-
sentation (XML) is linked to the host
instrument entity and the host API is con-
figured so that the core valuation is over-
ridden by a call to the Numerix® valuation
through the MiNX™ run-time service.

The binding of the NumeriX® structure can
be done either directly to an instrument
instance in the host system or using a
template concept. The template concept
allows the same NumeriX® structure and
dynamic DEE-mappings to be reused for
many instances of the same basic product
type. For instance, when creating a
NumeriX® structure for a structured basket
product, it may be desirable to make the
basket underlying names dynamically set
by the selection of underlying names done
in the host system, rather than binding
them statically to the NumeriX® structure.
Similarly, for Power Reverse Dual Cur-
rency Swaps, it may be desirable to
source all the funding leg parameters
along with the coefficients in the pay-off
formula of the structured leg directly from
the host system GUI. This is facilitated by
the template concept in the MiNX™ solu-
tion.
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Pricing call to MiNX / NumeriX
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NumeriX results returned to host

The Dynamically Evaluated Expressions (DEE) in MiNX™
enables embedding of real-time data in the Numerix® in-

strument structure.
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The MINX™ Methods wizard allows the user to intro-

MINXMethods. FindYieldCurve
MINXMethods.FindYieldCurveByCurrency
MINXMethods.GetEventDates
MINXMethods.GetStdObjects
MINXMethods. Pricelnstrument

MINXMethods, SetCapyolatiity
MINXMethods.SetDataHistory
MINXMethods. SetDateToday
MINXMethods. SetEuriborCorrPaints
MINXMethods. SetFixings

MINXMethods. SetForwardRates
MINXMethods.SetForwardRatesByCurrency
MINXMethods.SetFxCorrelationPoints
MINXMethods.SetFxvolByTenars
MINXMethods. SetHistoricalSpotFx
MINXMethods.SetSpatFx

MINXMethods. SetSwaptionVOL_vegatesting
MINXMethods, SetSwaptionsval
MINKMethods, SetSwaptionsVolExtrapolate
MINXMethods. SetValuationDay
MINXMethods. SetfCDFs

MINXMethods. SetfCDFsByCurrency
MINXMethods. StorePaylogData
MINXMethods. tenorSort

MINYMethods, tenor_sort_TEST
MINXMethods, testOfCurrency
MINXMethods, testOfCurrencylist
MINXMethods, testOfDate

\MINXMethods. testOfPricelist

duce dynamically evaluated expressions in the Nu-

meriX® object model. MiNX™ Methods provide a very
powerful and flexible concept for incorporating real-

time market data from a wide range of enterprise
resources into the NumeriX® valuation.

MiINX™ Runtime Services

The MINX™ solution is designed to sup-
port the entire work process for pricing and
maintaining structured products. The
MINX™ Runtime Services is a set of com-
ponents responsible for the low-level
integration with the host API. This part of
the MINX™ installation is customized for
each type of host system.
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Valuation consistency

A key challenge when integrating an ana-
Iytics library with a host system is to
ensure valuation transparency through all
applications of the system. In addition to a
correct price based on consistent market
data, the integrated solution should also
provide correct sensitivities and simulation
results in real-time when pricing parame-
ters change.

Considerable time has been invested in
ensuring that the MiINX™ solution is flexi-
ble enough to support valuation in applica-
tions as well as customized reports. This
allows the user to maintain a consolidated
view of the entire portfolio, containing Nu-
meriX® priced as well as core-priced prod-
ucts in a common view, based on the
same underlying market data. This consis-
tency extends through the entire life cycle
of a transaction including processes, such
as daily MtM, fixing procedures and other
automated tasks.

Mindwell Implementation
Services and Support

Mindwell provides expertise and advisory
services combined with development sup-
port and training as part of the MiINX™
implementation. Following the implementa-
tion, Mindwell provides qualified help desk
support services during regular business
hours

Visit us at www.mindwell.se for more in-
formation about our service lines.

Integrating NumeriX® with Sungard
FRONT ARENA® using MINX

The MINX™ solution is particularly well
positioned to incorporate the power of
NumeriX® analytics in combination with
Sungard FRONT ARENA due to its use of
Python as a scripting utility for dynamic
expressions. This allows FRONT ARENA
users to implement NumeriX®-priced prod-
ucts in FRONT ARENA applications, re-
flecting both theoretical prices and risk
figures e.g. bucket sensitivities, scenario
simulations and other derived measures,
as well as complete cashflow structures
generated by the NumeriX® valuation
engine.

Mindwell has extensive experience and a
proven track record from implementing
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external valuation libraries in FRONT
ARENA. MINX™ is a condensed and gen-
eralized packaging of this experience in
the form of supported integration software,
allowing users of FRONT ARENA and
other trading and risk management host
systems to dramatically reduce the time-
to-market for integrating NumeriX® ana-
lytics.

MINX™ solution overview

MiNX™ Engineering Studio

. Visual development and configura-
tion environment for the NumeriX®
object model

. Embedded NumeriX® script editor

. Method wizard for adding Dynami-
cally Evaluated Expressions
(DEES)

. Import facility for NumeriX® XML
structures defined Nu-
meriX®/Excel.

. Storage facility for storing Nu-

meriX~ products to file or database

MiINX™ Runtime Services

o Component model for rapid inte-
gration with the host API (Python,
C/C++ and Java).

. Extensive set of DEEs for embed-
ding inbound data such as yield
curves, volatilities, correlations,
price history, fixings, dividends etc
from the host system or other data
sources.

. Extensive set of DEEs for return-
ing prices, greeks, call probabili-
ties, bucket sensitivities, projected
cashflows etc.

Contact

For more information about NumerixX® and
MiNX, please contact:
Mindwell AB +41 44 251 15 33

Numerix LLC +44 20 7648 6100
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