CLAIMS

1. A computer implemented method of collateralizicounterparty credit risk by
modeling both linear and non-linear data setspibthod comprising:
receiving as input, by at least one computing deftiom at least one first computerized
data source, data defining at least one first firdnproduct belonging to a first data class
defining non-linear financial products (“a non-laredata set”) and at least one second financial
product belonging to a second data class definimaaf financial products (“a linear data set”),
said computing device comprising memory and attlea& processor executing computer-
readable instructions;
empirically modeling, by the at least one computiegice, the linear and non-linear data
sets by a same empirical modeling process that nse%p
decomposing the at least one first and second diahrproducts into their
respective components;
selectively identifying, for each of the at leasteofirst and second financial
products, at least one of the respective compornbatdrives profitability, the identified
respective components each representing at leagiskfactor;
retrieving, by the at least one computing devicemfrat least one second
computerized data source, historical pricing datate at least one risk factor;
executing, by the at least one computing devicgskafactor simulation process
involving the at least one risk factor, said rigictbr simulation process comprising a
filtered historical simulation process;
generating, by the at least one computing devioegyzt profit and loss values
for the at least one first and second financiatlpots based on output from the risk factor
simulation process; and
determining, by the at least one computing de\aocdnitial margin for the at least
one first and second financial products based ermptbduct profit and loss values.
2. The method of claim 1, wherein said decomposimgprising mapping each of
the at least one first and second financial praxltctthe at least one risk factor identified as

driving profitability.
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3. The method of claim 1, wherein the risk factamulation process further
comprises:

determining, by the at least one computing destatjstical properties of the historical
pricing data;

identifying, by the at least one computing deviasy co-dependencies between prices
that exist within said historical pricing data; and

generating, as said output, normalized historicading data based on said statistical
properties and said co-dependencies.

4, The method of claim 3, wherein the filteredtdrical simulation process
comprises:

executing a co-variance scaled filtered historstadulation that includes:

normalizing the historical pricing data to resembierent market volatility by
applying a scaling factor to said historical prixidata, said scaling factor reflecting the
statistical properties and co-dependencies oftsatdrical pricing data.

5. The method of claim 3, wherein generating thedpct profit and loss values
comprises:

calculating, via a pricing model embodied in thdeatst one computing device, one or
more forecasted prices for the at least one fingt second financial products based on the
normalized historical pricing data input into spiiting model; and

comparing each of said forecasted prices to a usettlement price of each of the at
least one first and second financial products terd@ne a product profit or loss value associated
with each of said forecasted prices.

6. The method of claim 5, wherein determiningittigal margin comprises:

sorting the product profit and loss values, mosfitable to least profitable or vice versa;
and

selecting the product profit or loss value among Horted values according to a
predetermined confidence level,

wherein the selected product profit or loss vak@esents said initial margin.

7. The method of claim 6, wherein the historicatipng data comprises pricing data
of the at least one risk factor over a period ofeast one-thousand (1,000) days, the method
further comprising:
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calculating, via said pricing model, one-thousame¢asted prices, each based on
the normalized pricing data pertaining to a resgeaine of the one-thousand days;

determining, by the at least one computing dewacproduct profit or loss value
associated with each of the one-thousand forecasieges by comparing each of the one-
thousand forecasted prices to a current settleqméce of each of the at least one first
and second financial products;

sorting, by the at least one computing device,pteeluct profit and loss values
associated with each of the one-thousand forecgstegls from most profitable to least
profitable or vice versa; and

identifying, by the at least one computing deviedenth least profitable product
profit or loss value,

wherein said tenth least profitable product profitoss value represents the initial
margin, and

wherein said tenth least profitable product profitoss value represents a ninety-
nine percent confidence level.

8. A computer implemented method of collateralizicounterparty credit risk by

modeling both linear and non-linear data setsptethod comprising:

receiving as input, by at least one computing deftiom at least one first computerized

data source, data defining at least one finanaatfqio, the at least one financial portfolio

comprising at least one first financial productdmgjing to a first data class defining non-linear

financial products (“a non-linear data set”) andeast one second financial product belonging to

a second data class defining linear financial petgl('a linear data set”), said computing device

comprising memory and at least one processor exgcecbmputer-readable instructions;

empirically modeling, by the at least one computiegice, the linear and non-linear data

sets by a same empirical modeling process that ceesp

decomposing the linear and non-linear data setsdamdifying, for each of the at
least one first and second financial productsgastl one respective component that drives
profitability, the identified at least one respeeticomponent representing at least one
risk factor;
retrieving, by the at least one computing devicemfrat least one second
computerized data source, historical pricing datdte at least one risk factor;
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executing, by the at least one computing devicgskafactor simulation process
involving the at least one risk factor, said rigictbr simulation process comprising a
filtered historical simulation process;

generating, by the at least one computing devioedyzt profit and loss values
for the at least one first and second financiatlpots based on output from the risk factor
simulation process;

generating, by the at least one computing deviodfgdio profit and loss values
for the at least one financial portfolio based lo@ product profit and loss values; and

determining, by the at least one computing de\aodnitial margin for the at least
one financial portfolio based on the portfolio praind loss values.

9. The method of claim 8, wherein said composmmgrises mapping each of the at
least one first and second financial products eodhleast one risk factor identified as driving
profitability.

10. The method of claim 8, wherein the risk facsamulation process further
comprises:

determining, by the at least one computing destatjstical properties of the historical
pricing data;

identifying, by the at least one computing deviasy co-dependencies between prices
that exist within said historical pricing data; and

generating, as said output, normalized historicading data based on said statistical
properties and said co-dependencies.

11. The method of claim 10, wherein the filterbi$torical simulation process
comprises a co-variance scaled filtered histosgaulation that includes:

normalizing the historical pricing data to reseenblirrent market volatility by applying a
scaling factor to said historical data, said scphiactor reflecting the statistical properties and
co-dependencies of said historical pricing data.

12. The method of claim 10, wherein generatingdpod profit and loss values
comprises:

calculating, via a pricing model embodied in thdeatst one computing device, one or
more forecasted prices for the at least one fingt second financial products based on the
normalized historical pricing data input into spitting model; and
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comparing each of said forecasted prices to a iusettlement price of the at least one
first and second financial products to determingr@duct profit or loss value associated with
each of said forecasted prices.

13. The method of claim 12, wherein the generatiogfolio profit and loss values
comprises:

aggregating at least one respective product poofibss value from the at least one first
and second financial products in said at leastfio@cial portfolio.

14. The method of claim 13, wherein determiningitiitial margin comprises:

sorting the portfolio profit and loss values, msofitable to least profitable or vice
versa; and

selecting the portfolio profit or loss value amotige sorted values according to a
predetermined confidence level,

wherein the selected portfolio profit or loss vatapresents said initial margin.

15. The method of claim 14, wherein the historipating data comprises pricing
data of the at least one risk factor over a penbdit least one-thousand (1,000) days and
wherein said at least one financial portfolio coisgs a plurality of financial products in said
first and second data classes, the method furtimapuasing:

calculating, via said pricing model, one-thousam@¢asted prices for each of the
plurality of financial products, said forecastedces each based on the normalized
pricing data pertaining to a respective one ofathe-thousand days;

determining, by the at least one computing dewoerthousand product profit or
loss values for each of the plurality of finangmbducts by comparing the forecasted
prices associated each of the plurality of finah@eoducts to a respective current
settlement price;

determining, by the at least one computing dewvice-thousand portfolio profit
or loss values by aggregating a respective onaebhe-thousand product profit or loss
values from each of the plurality of financial puotsks;

sorting, by the at least one computing device,pihitfolio profit and loss values
from most profitable to least profitable or vicese and

identifying, by the at least one computing devecéenth least profitable portfolio
profit or loss value,
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wherein said tenth least profitable product profitoss value represents the initial
margin, and

wherein the tenth least portfolio product or logdue represents a ninety-nine
percent confidence level.

16. A system for collateralizing counterparty d¢tetsk by modeling both linear and
non-linear data sets, the system comprising:

at least one computing device comprising memory anéast one processor executing
computer-readable instructions that cause thesysie

receive as input, from at least one first compagstidata source, data defining at least
one first financial product belonging to a firstt@alass defining non-linear financial products
("a non-linear data set”) and at least one secammh€ial product belonging to a second data
class defining linear financial products (“a lineiata set”);

empirically model the linear and non-linear datéssdey a same empirical modeling
process that, when executed, causes the at leasbomputing device to:

decompose the at least one first and second fiagpi@ducts into their respective
components;

selectively identify, for each of the at least dingt and second financial products,
at least one of the respective components thateslriprofitability, the identified
respective components each representing at leagiskfactor;

retrieve, from at least one second computerized skaiirce, historical pricing data
for the at least one risk factor;

execute a risk factor simulation process involuing at least one risk factor, said
risk factor simulation process comprising a filgehastorical simulation process;

generate product profit and loss values for thdeast one first and second
financial products based on output from the risitdasimulation process; and

determine an initial margin for the at least onmstfand second financial products
based on the product profit and loss values.

17. The system of claim 16, wherein the at leamhpmuting device comprises
computer-readable instructions that, when executaase the system to map each of the at least
one first and second financial products to theeatsi one risk factor identified as driving
profitability.
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18. The system of claim 16, wherein the at leastputing device is configured to:

execute the risk factor simulation process by eteg computer-readable instructions
that, when executed, cause the system to:

determine statistical properties of the histormating data;

identify any co-dependencies between prices that exithin said historical
pricing data; and

generate, as said output, normalized historicatinyi data based on said
statistical properties and said co-dependencies.

19. The system of claim 18, wherein the filteredtdrical simulation process
comprises a co-variance scaled filtered histosoaulation and wherein the at least computing
device comprises computer-readable instructions wWizen executed, cause the system to:

normalize, as part of said co-variance scaledréitehistorical simulation, the historical
pricing data to resemble current market volatibty applying a scaling factor to said historical
pricing data, said scaling factor reflecting thatistical properties and co-dependencies of said
historical pricing data.

20. The system of claim 18, wherein the at leastputing device is configured to:

generate the product profit and loss values byuwkey computer-readable instructions
that, when executed, cause the system to:

calculate, via a pricing model embodied in theeatst one computing device, one
or more forecasted prices for the at least onedingl second financial products based on
the normalized historical pricing data input ingadspricing model; and

compare each of said forecasted prices to a cusegtiement price of each of the
at least one first and second financial productdetermine a product profit or loss value
associated with each of said forecasted prices.

21. The system of claim 20, wherein the at least computing device is configured
to:

determine the initial margin by executing computaEdable instructions that, when
executed, cause the system to:

sort the product profit and loss values, most pabfe to least profitable or vice

versa; and
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select the product profit or loss value among tbees values according to a
predetermined confidence level,
wherein the selected product profit or loss vakmesents said initial margin.

22. The system of claim 21, wherein the histonrating data comprises pricing data
of the at least one risk factor over a period déast one-thousand (1,000) days, said at least one
computing device executing computer-readable ins8tms that, when executed, cause the
system to:

calculate, via said pricing model, one-thousan@dasted prices, each based on
the normalized pricing data pertaining to a reggeaine of the one-thousand days;

determine a product profit or loss value associatgld each of the one-thousand
forecasted prices by comparing each of the onestml forecasted prices to a current
settlement price of each of the at least one dinst second financial products;

sort the product profit and loss values associatiéldl each of the one-thousand
forecasted prices from most profitable to leasfifale or vice versa; and

identify a tenth least profitable product profitloss value,

wherein said tenth least profitable product profitoss value represents the initial
margin, and

wherein said tenth least profitable product profitoss value represents a ninety-
nine percent confidence level.

23. A system for collateralizing counterparty d¢tetsk by modeling both linear and
non-linear data sets, the system comprising:

at least one computing device comprising memory anéast one processor executing
computer-readable instructions that cause the sykie

receive as input, from at least one first compatstidata source, data defining at least
one financial portfolio, the at least one finangaktfolio comprising at least one first financial
product belonging to a first data class defining-tinear financial products (“a non-linear data
set”) and at least one second financial produabrizghg to a second data class defining linear
financial products (“a linear data set”);

empirically model the linear and non-linear datéssdey a same empirical modeling

process that, when executed, causes the at leasbomputing device to:
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decompose the linear and non-linear data setsdmmdifiy, for each of the at least
one first and second financial products, at least mespective component that drives
profitability, the identified at least one respgetcomponent representing at least on risk
factor,;

retrieve, from at least one second computerized skaiirce, historical pricing data
for the at least one factor;

execute a risk factor simulation process involuing at least one risk factor, said
risk factor simulation process comprising a filgehastorical simulation process;

generate product profit and loss values for thdeast one first and second
financial products based on output from the risikdasimulation process;

generate portfolio profit and loss values for thdeast one financial portfolio
based on the product profit and loss values; and

determine an initial margin for the at least oneaficial portfolio based on the
portfolio profit and loss values.

24, The system of claim 23, wherein the at least computing device is configured
to map the at least one first and second finaqe@ducts to the at least one risk factor identified
as driving profitability by executing computer-redte instructions.

25. The system of claim 23, wherein the at least computing device is configured
to:

execute the risk factor simulation process by ettegucomputer-readable instructions
that, when executed, cause the system to:

determine statistical properties of the historméting data;

identify any co-dependencies between prices that exithin said historical
pricing data; and

generate, as said output, normalized historicatinyi data based on said
statistical properties and said co-dependencies.

26. The system of claim 25, wherein the filtereidtorical simulation process
comprises a co-variance scaled filtered histosaaulation process and wherein the at least one
computing device is configured to execute the atawae scaled filtered historical simulation

process by executing computer-readable instructiwais when executed, cause the system to:
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normalize the historical pricing data to resemtilerent market volatility by applying a
scaling factor to said historical data, said scphiactor reflecting the statistical properties and
co-dependencies of said historical pricing data.

27. The system of claim 25, wherein the at least computing device is configured
to:

generate product profit and loss values by exegutomputer-readable instructions that,
when executed, cause the system to:

calculate, via a pricing model embodied in theeatst one computing device, one
or more forecasted prices for the at least onedimgl second financial products based on
the normalized historical pricing data input inadspricing model; and

compare each of said forecasted prices to a cusettiement price of the at least
one first and second financial products to deteemeén product profit or loss value
associated with each of said forecasted prices.

28. The system of claim 27, wherein the at least computing device is configured
to generate portfolio profit and loss values byceximg computer-readable instructions that,
when executed, cause the system to aggregatestblea respective product profit or loss value
from the at least one first and second financiatipcts in said at least one financial portfolio.

29. The system of claim 28, wherein the at least computing device is configured
to:

determine the initial margin by executing computsaedable instructions that, when
executed, cause the system to:

sort the portfolio profit and loss values, mostfipable to least profitable or vice
versa; and

select the portfolio profit or loss value among Hwoeted values according to a
predetermined confidence level,

wherein the selected portfolio profit or loss vatapresents said initial margin.

30. The system of claim 29, wherein the histonmating data comprises pricing data
of the at least one risk factor over a period déast one-thousand (1,000) days and wherein said
at least one financial portfolio comprises a plityadf financial products in said first and second
data classes, the at least one computing deviceutng computer-readable instructions that,
when executed, cause the system to:
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calculate, via said pricing model, one-thousane@dasted prices for each of the plurality
of financial products, said forecasted prices dzded on the normalized pricing data pertaining
to a respective one of the one-thousand days;

determine one-thousand product profit or loss \&afoe each of the plurality of financial
products by comparing the forecasted prices assaceach of the plurality of financial products
to a respective current settlement price;

determine one-thousand portfolio profit or lossuesl by aggregating a respective one of
the one-thousand product profit or loss values fearwh of the plurality of financial products;

sort the portfolio profit and loss values from mesbfitable to least profitable or vice
versa; and

identify a tenth least profitable portfolio profit loss value,

wherein said tenth least profitable product praiit loss value represents the initial
margin, and

wherein the tenth least portfolio product or losdue represents a ninety-nine percent

confidence level.
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