WO 2004/017244 A1 ||| 000 00 00O 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

26 February 2004 (26.02.2004)

(10) International Publication Number

WO 2004/017244 A1l

(51) International Patent Classification’: GO6F 17/60
(21) International Application Number:
PCT/US2003/019177

(22) International Filing Date: 18 June 2003 (18.06.2003)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

10/219,131 14 August 2002 (14.08.2002) US

(71) Applicant: GE CAPITAL COMMERCIAL FINANCE,
INC. (A DELAWARE CORPORATION [US/US]; 201
High Ridge Road, Stamford, CT 06927-51100 (US).

(72) Inventors: KEYES, Tim, Kerry; 16 Topledge Road, West
Redding, CT 06896 (US). DOGANAKSOY, Murat; 956
Hope Street, Apartment #1C, Stamford, CT 06907 (US).

(74) Agent: HAYDEN, Scott; Patent Counsel, General Elec-
tric Company, 3135 Easton Turnpike (W3C), Fairfield, CT
06828 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,

AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,

GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,

LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,

MX, MZ, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SD, SE,

SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,

YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),

Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

EBuropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,

SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,

GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

[Continued on next page]

(54) Title: SNAPSHOT APPROACH FOR UNDERWRITING VALUATION OF ASSET PORTFOLIOS

29

X 28
- ‘Assign Baslc Financlal Afrfbutes »
Segmenting & Sampling 10 Assets within Portiolo I

K]

Financlal Attributes include:

Amount of Unpaid Principal Balance - 32
Collateral Type - 34

Whether Loan is Secured - 36

Whether Loan is Unsecured - 38

Real Estate Security - 40

Non-Real Estate Security - 42

Litigation Status - 44

Borrower Operational Status - 46
Payment Behavior - 48

* 50

Create Table Showing Financta!
Aftributes for Each Asset

' ~
Segment Portfollo into Groups Having
Similar Financial Attribuies
L~ 54
Select Reprasentative Sample
within Each Group
/ 56
No "
Schaduta Portion of Sample
to be Underwritten
62 60 * 58
Stopping
Val Yas
a u?:r:;::sse‘ i Criterla -+ f Perform ing Procass |
Satisfied? 1

(57) Abstract: A method for valuing portfolio assets (12) using a snapshot approach system is provided. The method includes
segmenting (52) portfolio assets into a Predetermined number of segments based on financial attributes (30) of each asset, selecting
(54) a representative sample of assets (56) from each segment, valuing each asset in the representative asset sample, and calculating
a value (62) of the portfolio assets for bidding (178) purposes based on the value of each asset in the representative asset sample.



WO 2004/017244 A1 [N H0Y 0000 0000 0000

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.



WO 2004/017244 PCT/US2003/019177

SNAPSHOT APPROACH FOR UNDERWRITING
VALUATION OF ASSET PORTFOLIOS

BACKGROUND OF THE INVENTION

This invention relates generally to valuation methods for financial instruments, and
more particularly to analyzing portfolios of financial assets for the purpose of bidding

to acquire those assets.

A large number of assets such as loans, e.g., thousands of loans or other financial
instruments, sometimes become available for sale due to economic conditions, the
planned or unplanned divestiture of assets or as the result of legal remedies. The sale
of thousands of commercial assets or other financial instruments sometimes involving
the equivalent of billions of dollars in assets must sometimes occur within a calendar
month or less. Of course, the seller of assets wants to optimize the value of the
portfolio, and will sometimes group the assets in "tranches." The term "tranche" as
used herein is not limited to foreign notes but also includes assets and financial

instrument groupings regardless of country or jurisdiction.

Bidders may submit bids on all tranches, or on only some tranches. In order to win a
tranche bid, a bidder typically must submit the highest bid for that tranche. In
connection with determining a bid amount to submit on a particular tranche, a bidder
often will perform due diligence, including engaging underwriters to evaluate
judiciously selected assets within a tranche and within the available limited time. In at
least some known cases, the remainder of the assets within a tranche are given an

estimated underwritten value with the underwritten assets used as a basis.

As a result of this process, a bidder may significantly undervalue a tranche and submit
a bid that is not competitive or bid higher than the underwritten value and assume
unquantified risk. Since the objective is to win each tranche at a price that enables a
bidder to earn a return, losing a tranche due to significant undervaluation of the

tranche represents a lost opportunity.
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Currently, business enterprises assess an acquisition or sale of assets and portfolios of
assets on rapid schedules and often at great distances and varying time zones from the
general management teams and functional heads which typically approve the offers
for purchase or sale of these assets. Employees, partners and collaborators associated
with due diligence regarding the purchase of the assets are typically brought together
for a relatively short duration of time to accomplish the due diligence. Typically due
diligence activities are conducted in physical proximity to the sources of information
associated with the assets. In at least some known cases, the collaborating personnel
do not have the benefit of training or knowledge of the complete set of analytical tools
at their disposal nor do they have “best practices” from previous efforts of a similar

nature.

Consolidation of employees and collaborators into a remote physical location for the
duration of the due diligence effort is time consuming and expensive. In addition,
persons on due diligence teams rely on a small subset of other personnel who have
detailed information about information sources, underwriting, analytical tools, reports,
and completed analysis. The subset of individuals who have the information become
bottlenecks within a due diligence time line, driving up due diligence costs and adding

time that could have otherwise been invested in more value added due diligence.

In summary, there are several factors that typically prevent a substantive analysis on
portfolios of financial assets. Some of these factors include incomplete information,
limited time to bid date, alternative possible dispositions or resolutions of each asset,
expense associated with gathering information, issues related to underwriting and
legal, variation of expected assets resolution, uncertain future expenses related to
collection on assets, large number of assets in a portfolio and model development for

financial analysis.
BRIEF DESCRIPTION OF THE INVENTION

In one aspect, a method for valuing portfolio assets using a snapshot approach system
is provided. The method includes segmenting portfolio assets into a predetermined

number of segments based on financial attributes of each asset, selecting a
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representative sample of assets from each segment, valuing each asset in the
representative asset sample, and calculating a value of the portfolio assets for bidding

purposes based on the value of each asset in the representative asset sample.

In another aspect, a method for valuing portfolio assets using a snapshot approach
system is provided. The method includes segmenting portfolio assets into a
predetermined number of segments based on financial attributes of each asset,
selecting a representative sample of assets from each segment, performing an iterative
and adaptive valuation in which each asset in the representative asset sample is
individually valued, and valuing the portfolio assets for bidding purposes when a
stopping criteria is satisfied by comparing the asset characteristics of the assets in the
representative asset sample to the portfolio assets and extrapolating the value of the
portfolio assets from the value of each asset in the representative asset sample. The
iterative and adaptive valuation includes underwriting each asset in the representative
asset sample to generate underwriting data, valuing each asset in the representative
asset sample based on underwriting data, segmenting each asset in the representative
asset sample based on asset characteristics such that each asset in the.representative
asset sample is categorized with assets included in the representative asset sample

having similar asset characteristics, and applying the stopping criteria.

In another aspect, a portfolio valuation system for snapshot valuation of portfolio
assets is provided. The system includes a centralized database for storing information
relating to portfolio assets, a server system coupled to the database and configured to
perform valuation process analytics, and at least one client system connected to the
server system through a network. The server is further configured to segment
portfolio assets into a predetermined number of segments based on financial attributes
of each asset, select a representative sample of assets from each segment, value each
asset in the representative asset sample, and calculate a value of the portfolio assets
for bidding purposes based on the value of each asset in the representative asset

sample.

In another aspect, a portfolio valuation system for snapshot valuation of portfolio

assets is provided. The system includes a centralized database for storing information

o]
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relating to portfolio assets, a server system coupled to the database and configured to
perform valuation process analytics, and at least one client system connected to the
server system through a network. The server is further configured to segment
portfolio assets into a predetermined number of segments based on financial attributes
of each asset, select a representative sample of assets from each segment, perform an
iterative and adaptive valuation in which each asset in the representative asset sample
is individually valued, and value the portfolio assets for bidding purposes when a
stopping criteria is satisfied by comparing asset characteristics of the assets in the
representative asset sample to the portfolio assets and extrapolating the value of the
portfolio assets from the value of each asset in the representative asset sample. The
iterative and adaptive valuation includes underwriting each asset in the representative
asset sample to generate underwriting data, valuing each asset in the representative
asset sample based on underwriting data, segmenting each asset in the representative
asset sample based on asset characteristics such that each asset in the representative
asset sample is categorized with assets included in the representative asset sample

having similar asset characteristics, and applying the stopping criteria.

In another aspect, a computer for snapshot valuation of portfolio assets is provided.
The corhputer includes a database of portfolio assets and is configured to enable
valuation process analytics. The computer is programmed to segment portfolio assets
into a predetermined number of segments based on financial attributes of each asset,
select a representative sample of assets from each segment, value each asset in the
representative asset sample, and calculate a value of the portfolio assets for bidding

purposes based on the value of each asset in the representative asset sample.

In another aspect, a computer for snapshot valuation of portfolio assets is provided.
The computer includes a database of portfolio assets and is configured to enable
valuation process analytics. The computer is programmed to segment portfolio assets
into a predetermined number of segments based on financial attributes of each asset,
select a representative sample of assets from each segment, perform an iterative and
adaptive valuation in which each asset in the representative asset sample is

individually valued, and value the portfolio assets for bidding purposes when a
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stopping criteria is satisfied by comparing asset characteristics of the assets in the
representative asset sample to the portfolio assets and extrapolating the value of the
portfolio assets from the value of each asset in the representative asset sample. The
iterative and adaptive valuation includes underwriting each asset in the representative
asset sample to generate underwriting data, valuing each asset in the representative
asset sample based on underwriting data, segmenting each asset in the representative
asset sample based on asset characteristics such that each asset in the representative
asset sample is categorized with assets included in the representative asset sample

having similar asset characteristics, and applying the stopping criteria.

In another aspect, a computer program embodied on a computer readable medium for
performing snapshot valuation of portfolio assets is provided. The computer program
includes computer code that segments portfolio assets into a predetermined number of
segments based on financial attributes of each asset, selects a representative sample of
assets from each segment, values each asset in the representative asset sample, and
calculates a value of the portfolio assets for bidding purposes based on the value of

each asset in the representative asset sample.

In another aspect, a computer program embodied on a computer readable medium for
performing snapshot valuation of portfolio assets is provided. The computer program
includes computer code that segments portfolio assets into a predetermined number of
segments based on financial attributes of each asset, selects a representative sample of
assets from each segment, performs an iterative and adaptive valuation in which each
asset in the representative asset sample is individually valued, and values the portfolio
assets for bidding purposes when a stopping criteria is satisfied by comparing asset
characteristics of the assets in the representative asset sample to the portfolio assets
and extrapolating the value of the portfolio assets from the value of each asset in the
representative asset sample. The iterative and adaptive valuation includes
underwriting each asset in the representative asset sample to generate underwriting
data, valuing each asset in the representative asset sample based on underwriting data,
segmenting each asset in the representative asset sample based on asset characteristics

such that each asset in the representative asset sample is categorized with assets
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included in the representative asset sample having similar asset characteristics, and

applying the stopping criteria.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a flow diagram illustrating a known process for valuing a portfolio of

assets.

Figure 2 is a flow diagram illustrating segmenting and sampling a portfolio of assets

in accordance with one embodiment of the present invention.

Figure 3 is a flow diagram illustrating valuing a sampled portfolio of assets in

accordance with one embodiment of the present invention;

Figure 4 is a computer network schematic.
DETAILED DESCRIPTION OF THE INVENTION

Figure 1 is a diagram 10 illustrating a known process for valuing a large portfolio of
assets 12 through an underwriting cycle and through to making a bid for purchasing
asset portfolio 12, for example, in an auction. Figure 1 is a high level overview of a
typical underwriting and extrapolation process 10 which is not iterative and not
automated. In diagram 10, underwriters underwrite 14 a number of individual assets
from portfolio 12 to generate an underwritten first portion 16 and an untouched
remainder portion 18. Before any of the assets are underwritten, first portion 16 is
zero percent and remainder portion 18 is one hundred percent of portfolio 12. As the
underwriting process progresses, first portion 16 increases and remainder portion 18
decreases. The objective is to underwrite as many assets as possible before a bid is
submitted for the purchase of asset portfolio. The team of underwriters continues
individually underwriting 14 until just before a bid must be submitted. A gross
extrapolation 20 is made to evaluate remainder portion 18. The extrapolated value 20
becomes the non-underwritten inferred value 24. The gross extrapolation generates a
valuation 24 for remainder portion 18. Valuation 22 is simply the total of the

individual asset values in first portion 16. However, valuation 24 is a group valuation
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generated by extrapolation and may be discounted accordingly. Valuations 22 and 24
are then totaled to produce the portfolio asset value 26. Valuation processes are

performed on each tranche of the portfolio.

Figure 2 is a diagram illustrating one embodiment of a system 28 for asset segmenting
and sampling 29 utilized in a snapshot approach for valuing an asset portfolio. The
term “snapshot approach” as used herein refers to the feature of the present invention
that includes selecting a representative sample (i.e., a snapshot) of assets from a
portfolio of assets such that the representative sample can be valued and then used to

calculate the value of the assets within the asset portfolio.

Included in Figure 2 are representations of process steps taken by system 28 in
segmenting and sampling 29 asset portfolio 12 (shown in Fig. 1). System 28 is a
phased approach that assigns certain basic financial attributes 30 to each asset within
asset portfolio 12. Financial attributes 30 include, but are not limited to, amount of
unpaid principal balance (“UPB”) 32, collateral type 34, whether the loan is secured
36, whether the loan is unsecured 38, real estate security 40, non-real estate security
42, litigation status 44, borrower operational status 46, and payment behavior 48.
Once each asset within asset portfolio 12 is assigned financial attributes 30, a table 50
is created illustrating this information for each asset. An exemplary embodiment of

table 50 is shown below.
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Operational Status

UPB Bin Security Profile Operating Non Operating

Real Estate Secured

A Non Real Estate Secured

Unsecured

Real Estate Secured

B Non Real Estate Secured
| Unsecured

Real Estate Secured

C Non Real Estate Secured

Unsecured

Real Estate Secured

D Non Real Estate Secured

Unsecured

Real Estate Secured

E Non Real Estate Secured

Unsecured

After each asset within asset portfolio 12 is assigned financial attributes 30 and table
50 is created, asset portfolio 12 undergoes a segmentation process 52 wherein each
asset within asset portfolio 12 is placed in a group or “segment” based on its assigned
financial attributes 30. In other words, the assets within asset portfolio 12 that have
similarly assigned financial attributes 30 are grouped into a selected number of
segments. Thus, each segment contains assets from asset portfolio 12 that have

similar financial attributes 30.

Following segmentation 52, a sampling 54 of the assets within asset portfolio 12 is
taken. Sampling 54 includes a representative sample of assets from each segment
within asset portfolio 12. In the exemplary embodiment, sampling 54 is a stratified
random sampling of assets within asset portfolio 12 taken from each segment.
Sampling 54 includes a selected percentage of the assets within. asset portfolio 12. For
example, sampling 54 might include 25% by UPB of the assets included within asset
portfolio 12. Once sampling 54 is completed, the assets selected by sampling 54 are

placed in a “sampled” asset portfolio 56, which is a representative subset of asset




WO 2004/017244 PCT/US2003/019177

portfolio 12. Sampled asset portfolio 56 then undergoes the underwriting process 58

as described in greater detail below.

A technical effect produced by the system, which is described in greater detail below,
is that a business entity engaged in the business of analyzing portfolios of financial
assets for the purpose of bidding to acquire those assets may more quickly and more
accurately generate a bid to acquire those assets. The business entity achieves this
technical effect by first analyzing and underwriting a representative sample of the
assets within the portfolio, and then applying a statistical analysis to predict the values
of the other assets within the portfolio. This process is iterated until an acceptable
stopping criteria 60 is satisfied. When stopping criteria 60 is satisfied, asset portfolio

12 can be valued 62.

In the example embodiment, stopping criteria 60 includes a known statistic employed
in regressidn analysis that is referred to as an “R-Squared” calculation. “R-Squared”
is a statistic employed in regression analysis that measures how much variance has
been explained by the regression model. It is a measure of how well the
approximation matches the actual data. More specifically, it is the proportion of the
total variability (variance) in the dependent variable that can be explained by the
independent variables. R-Squared is also employed as a measure of goodness of fit of
the model. R-Squared ranges from 0% to 100%. The greater the R-Squared, the
better that approximation. If all the observations fall on the regression line, R-
Squared is equal to 100%. An R-Squared of 25% means that 25% of variance in the
dependent variable can be accounted for by the independent variables you looked at in
the multiple regression analysis. This means 75% of variance in the dependent
variable is due to other causes. The variability in the dependent variable is partitioned
into two component sums of squares: variability explained by the regression model
and unexplained variation. To calculate R-Squared, the regression sums of squares is

divided by the total sums of squares.

In the example embodiment, sampled asset portfolio 56, which is a representative
subset of asset portfolio 12, is valued based on the underwriting process. From the
underwriting data collected on each asset included in sample asset portfolio 56, a
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valuation model is generated. The valuation model is then used to calculate the value
of portfolio 12 for bidding purposes. To determine whether stopping criteria 60 has
been satisfied, a user may utilize the valuation model to re-value sample asset
portfolio 56, and then compare the value of sample asset portfolio 56 based on the
underwriting data to the value of sample asset portfolio 56 based on the valuation
mode] to determine whether these values are substantially equal. If these values are
substantially equal, then stopping criteria 60 has been satisfied, and the iterative and
adaptive valuation process is complete and portfolio 12 can be valued for bidding

purposes.

Figure 3 is a diagram illustrating one embodiment of a system 128 utilizing a snapshot
approach to valuing asset portfolio 12 (shown in Fig. 1). Included in Figure 3 are
representations of process steps taken by system 128 in valuing sampled asset
portfolio 56 (shown in Fig. 2). The technical effect produced by system 128 is
achieved by first segmenting and sampling 130 assets within an asset portfolio as
shown in Figure 2. Segmenting and sampling 130 is a phased approach that assigns
certain basic financial attributes 30 (shown in Fig. 2) to each asset within the asset
portfolio. Once each asset within the asset portfolio is assigned financial attributes
30, a table is created illustrating this information for each asset. The asset portfolio
then undergoes a segmentation process 52 (shown in Fig. 2) wherein each asset within
the asset portfolio is placed in a group or “segment” based on its -assigned financial
attributes 30. Following segmentation 52, a sampling 54 (shown in Fig. 2) of the
assets within the asset portfolio is taken. Sampling 54 includes a representative
sample of assets from each segment within the asset portfolio. Sampling 54 includes
a selected percentage of the assets within the asset portfolio. Once sampling 54 is
completed, the assets selected by sampling 54 are placed in a “sampled” asset

portfolio 56, which is a representative subset of the overall asset portfolio.

System 128 individually evaluates ("touches") all assets in sampled portfolio 56.
After segmenting and sampling 130, system 128 includes collecting 132 financial and
other information relating to each asset within sampled portfolio 56 so that each asset

within sampled portfolio 56 may undergo an underwriting process 134. Prior to
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underwriting process 134, underwriters may also perform valuations 136 on collateral
relating to at least one asset within sampled portfolio 56. Collateral valuations 136
enable the underwriters to better evaluate assets within sampled portfolio 56.
Additionally, the underwriters may also obtain and utilize external data 138 that
relates to at least one asset within sampled portfolio 56, for example, credit bureau
information relating to a borrower is oftentimes used (e.g., Veritas; The D&B

Corporation, and Credit Bureau Services).

During underwriting process 134, each asset within sampled portfolio 56 undergoes
an iterative and adaptive valuation in which the assets in sampled portfolio 56 are
individually valued, listed individually in tables and then selected from the tables and
grouped into any desired or required groups or tranches for bidding purposes (as
described below.) As in diagram 10 (shown in Fig. 1), where underwriters begin a full
underwrite 14 (shown in Fig. 1) of individual assets in portfolio 12 (shown in Fig. 1)
to produce a fully underwritten first portion 16 (shown in Fig. 1) of assets, in system
128 underwriters begin a full underwrite 134 of individual assets in sampled portfolio
56 to produce a fully underwritten sampled portfolio 56. The information generated
through underwriting process 134, including the value of each asset, is referred to as

“underwriting data.”

After each asset within sampled portfolio 56 is valued through underwriting process
134, the underwriting data is stored in a master database 140. In one embodiment,
database 140 is in communication with a database server (not shown in Fig. 3) and a
server system (not shown in Fig. 3). Individual asset data for each asset in sampled
portfolio 56 is entered into a database 140 from which selected data is retrieved based
on a given criteria for an iterative and adaptive process 142. Iterative and adaptive
process 142 includes grouping 144 the assets within sampled portfolio 56 based on
like underwriting values and asset characteristics. Once grouping 144 is complete,
iterative and adaptive process 142 extrapolates 174 values for “like” assets or assets
with similar characteristics so that a valuation model 176 (described below) may be
generated for use in bidding 178. The values extrapolated may include a nominal

recovery percentage, and recovery strategy timing.
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In one embodiment, database 140 is connected to a computer (not shown in Fig. 3)
that is configured as a stand alone computer. In another embodiment, the computer is
configured as a server connected to at least one client system through a network
(shown and described in Figure 4), such as a wide-area network (WAN) or a local-

area network (LAN).

In one embodiment, once the groupings of assets is made, the number of samples to be
taken and submitted for further underwriting review is calculated by establishing the
confidence level with which statements can be made about the total recoveries in each
segment (k), establishing the precision with which one wishes to estimate the total
recoveries in each segment (h) and providing an a priori estimate of the level and
range of recoveries as a percentage of total Unpaid Principal Balance (UPB) ( R ),

according to:

- n
Var(Yp) = nl:l ~ W} X X

n = sample size
N = cluster size
x; = UPB for sample i

»,; =recovery for sample i
N
Z Vi
_
=—

2%

1

R

= cluster expected recovery %

-12-



WO 2004/017244 PCT/US2003/019177
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k = constant in Tchebyshev's Formula:

7, — 15| < kofVar(F,) with probability 1~ 7:—

By solving Equation A for », the required sample size for the given cluster is obtained.

PiXxi  y
L—xY'x, (Equation B)

=]

Solving Equation B further allows the user to state, with probability the calculated
sample size, n, and associated underwritten values will estimate the total cluster
recoveries to within an error of 4, assuming that estimates of total segment recoveries

are determined using Equation B.

In practice, it is difficult to estimate variability in total recoveries without available
data. A spreadsheet tool implements the above by generating data in a Monte Carlo
simulation, and guiding the user through an analysis of the results until a favorable

sample size is derived.

Table A provides an example output from a study of a group of 20 loans, with
estimated (expected) recoveries between 20% and 30% of UPB, and a range of UPB
between 1MM and 2MM. Eight samples are needed to estimate the- total recoveries

for the 20 loans to within 10% of actual, with 75% confidence.
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Table A: Sample Size Spreadsheet Wizard

Samp)el ‘ Cume l " Expected
Size Exp Rec Exp Ret Cume UPB | Exp Rec %] . Residual N {cluster size} n{sample siza) | Recovery %
1 778,131 779,131 2,936,279 26.5% -] 20 i) 27.5%
2 716,951 1,496,082 5,447,831 27.5% 27,259 |- Face Range [ ER % Range I Face Value
3 358,327 1,855,409 6,702,090 27.7% 12,042 ,000,000 5.0% 44,160,328
4 481,798 2,337,206 8,538,875 27.4% (20,956); [ MinFace © | Min ER % | -Expected Rocovery
5 606,774 2,943,980 10,706,452 27.5% 10,750 3 1,000,000 25.0% 12,123,821
6 418,899 3,362,880 12,207,495 27.5% 5,397 |- Confil [ ] Precision Precision %
7 622,516 3,985,396 14,609,180 27.3% (32,666)! | 75.0% 2.00 1,212,382 10.0%
8 694,799 4,580,195 16,911,278 27.1% (28,694), *
9 713,922 5,294,117 19,440,132 27.2% 25,241 |
10 494,230 5,788,346 21,163,615 27.4% 25,363 1¢
1 735,334 6,523,680 24,031,814 27.1% (45.983)‘(
12 683,185 7,206,835 26,387,193 27.3% 39,857 |
13 748,413 7,955,248 29,256,251 27.2% -(31,730)}
14 419,885 8,375,133 30,726,773 27.3% 19,068 | ;
15 757,050 9,132,183 33,682,971 2711% (44,439) "
16 553,674 9,685,857 35,690,262 271% 5‘
17 761,579 10,447,435 38,234,459 27.3%
18 677,811 11,125,246 40,756,944 27.3%
19 563,811 11,689,057 42,688,952 27.4%
20 434,763 12,123,821 44,160,329 27.5%

The appropriate variance adjusted forecast is made for each asset and the valuation
tables are constructed to include every asset in the portfolio. The recovery is valued
with continuous probabilities at the unit of sale, which in one embodiment is a
tranche. In the use of system 28, internal rate of return ("IRR") and variance would
then be assessed. Preferred tranches have lower variances for a given IRR. The
probability of each tranche’s net present value ("NPV") to be above 0 is assessed
using the project’s discount rate. A discount rate is determined from the opportunity
cost of capital, plus FX swap cost, plus risks in general uncertainties inherent in the

variances of forecasted cash flow recovery.

"Underwriting" as used herein means a process in which a person ("underwriter")
reviews an asset in accordance with established principles and determines expected
cash flows, subsequent to purchase, for the asset. During underwriting, the
underwriter uses pre-existing or established criteria for the valuations. "Criteria"
means rules relevant to asset value and a rating based on such categories. For
example, as a criteria, an underwriter might determine three years of cash flow history
of the borrower to be a category of information relevant to asset valuation and might

give a certain rating to various levels of cash flow.

Figure 4 illustrates an exemplary system 400 in accordance with one embodiment of
the present invention. System 400 includes at least one computer configured as a

server 402 and a plurality of other computers 404 coupled to server 402 to form a
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network. In one embodiment, computers 404 are client systems including a web
browser, and server 402 is accessible to computers 404 via the Internet. In addition,
server 402 is a computer. Computers 404 are interconnected to the Internet through
many interfaces including a network, such as a local area network (LAN) or a wide
area network (WAN),  dial-in-connections, cable modems and special high-speed
ISDN lines. Computers 404 could be any device capable of interconnecting to the
Internet including a web-based phone or other web-based connectable equipment,
including wireless web and satellite. Server 402 includes a database server 406
connected to a centralized database 140 (also shown in Figure 3) which contains data
describing sets of asset portfolios. In one embodiment, centralized database 140 is
stored on database server 406 and is accessed by users at one of computers 404 by
logging onto server sub-system 402 through one of computers 404. In an alternative
embodiment centralized database 140 is stored remotely from server 402. Server 402
is further configured to receive and store information for the asset valuation methods

described above.

While system 400 is described as a networked system, it is contemplated that the
methods and algorithms described herein for examination and manipulation of asset
portfolios are capable of being implemented in a stand-alone computer system that is

not networked to other computers.

While the invention has been described in terms of various specific embodiments,
those skilled in the art will recognize that the invention can be practiced with

modification within the spirit and scope of the claims.
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WHAT IS CLAIMED IS:

1. A portfolio valuation system (128) for snapshot valuation of

portfolio assets (12), said system comprising:

a centralized database (140) for storing information relating to

portfolio assets;

a server system (402) coupled to said database and configured to

perform valuation process analytics; and

at least one client system (404) connected to said server system through

a network, said server further configured to:

segment (52) portfolio assets into a predetermined number of segments

based on financial attributes (30) of each asset;
select (54) a representative sample (56) of assets from each segment;
value each asset in said representative asset sample; and

calculate a value (62) of the portfolio assets for bidding (178) purposes

based on the value of each asset in said representative asset sample.

2. A system (128) according to Claim 1 wherein said server (402)
is further configured to segment (52) portfolio assets (12) into a predetermined
number of segments based on financial attributes (30) of each asset wherein said
financial attributes of each asset inclﬁde at least one of an amount of unpaid principal
balance (“UPB”) (32), a collateral type (34), whether the loan is secured (36), whether
the loan is unsecured (38), real estate security (40), non-real estate security (42), a

litigation status (44), a borrower operational status (46), and payment behavior (48).

3. A system (128) according to Claim 1 wherein said server (402)

is further configured to:

-16-
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assign financial attributes (30) to each asset in said portfolio (12)
wherein said financial attributes include at least one of an amount of unpaid principal
balance (“UPB”) (32), a collateral type (34), whether the loan is secured (36), whether
the loan is unsecured (38), real estate security (40), non-real estate security (42), a
litigation status (44), a borrower operational status (46), and payment behavior (48);

and

categorize each asset in said portfolio based on said financial attributes

assigned to each portfolio asset.

4. A system (128) according to Claim 1 wherein said server (402)
is further configured to select (54) a representative sample of assets (56) from each
segment based on a predetermined percentage of unpaid principal balance (“UPB”)

(32) of said portfolio assets.

5. A system (128) according to Claim 1 wherein said server (402)
is further configured to perform an iterative and adaptive valuation (142) in which

each asset in said representative asset sample (56) is individually valued.

6. A system (128) according to Claim 5 wherein said server (402)
is further configured to perform said iterative and adaptive valuation (142) by:

underwriting (134) each asset in said representative asset sample (56)

to generate underwriting data;

valuing each asset in said representative asset sample based on

underwriting data;

segmenting (144) each asset in said representative asset sample based
on asset characteristics such that each asset in said representative asset sample is
categorized with assets in said representative asset sample having similar asset

characteristics;

applying a stopping criteria (60); and
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valuing (62) said portfolio assets for bidding (178) purposes by
comparing said asset characteristics of said assets in said representative asset sample
to said portfolio assets (12) and extrapolating (174) the value of said portfolio assets

from the value of each asset in said representative asset sample.

7. A system (128) according to Claim 6 wherein said server (402)

is further configured to store said underwriting data in said centralized database (140).

8. A system (128) according to Claim 6 wherein said server (402)
is further configured to underwrite (134) each asset in said representative asset sample

(56) by:

collecting financial and business information (132) relating to each

asset in said representative asset sample;

performing collateral valuations (136) for at least one asset in said

representative asset sample; and

utilizing credit bureau information (138) for at least one asset in said

representative asset sample.

9. A system (128) according to Claim 6 wherein said server (402)
is further configured to apply a stopping criteria (60) by performing an R-Squared

analysis.

10. A system (128) according to Claim 6 wherein said server (402)
is further configured to apply a stopping criteria (60) by:

valuing said representative asset sample (56) based on said

underwriting data;

generating a valuation model (176) for valuing said portfolio assets
(12) for bidding (178) purposes by extrapolating (174) the value of said portfolio

assets from the value of said representative asset sample;
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utilizing said valuation model to re-value said representative asset

sample; and

determining whether the value of said representative asset sample
based on said underwriting data and the value of said representative asset sample

based on said valuation model are substantially equal.

11. A system (128) according to Claim 1 wherein said server (402)
is further configured to calculate a value of said portfolio assets (12) for bidding (178)
purposes by:

segmenting (144) each asset in said representative asset sample (56)
based on asset characteristics such that each asset in said representative asset sample

is categorized with assets having similar asset characteristics;

comparing the asset characteristics of the assets in said representative

asset sample to said portfolio assets;

extrapolating (174) the value of said portfolio assets from the value of

each asset in said representative asset sample; and

calculating (176) a total value of said portfolio based on said .

extrapolation.

12. A system (128) according to Claim 1 wherein said server (402)
is further configured to generate a valuation model (176) for use in bidding (178) on
said asset portfolio (12).

13. A portfolio valuation system (128) for snapshot valuation of

portfolio assets (12), said system comprising:

a centralized database (140) for storing information relating to

portfolio assets;

a server system (402) coupled to said database and configured to

perform valuation process analytics; and
-19-
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at least one client system (404) connected to said server system through

a network, said server further configured to:

segment (52) portfolio assets into a predetermined number of segments

~ based on financial attributes (30) of each asset;
select (54) a representative sample of assets (56) from each segment;

perform an iterative and adaptive valuation (142) in which each asset
in said representative asset sample is individually valued, said iterative and adaptive
valuation comprises underwriting (134) each asset in said representative asset sample
to generate underwriting data, valuing each asset in said representative asset sample
based on underwriting data, segmenting (144) each asset in said representative asset
sample based on asset characteristics such that each asset in said representative asset
sample is categorized with assets included in said representative asset sample having

similar asset characteristics, and applying a stopping criteria (60); and

value (62) said portfolio assets for bidding (178) purposes when said
stopping criteria is satisfied by comparing asset characteristics of the assets in said
representative asset sample to said portfolio assets and extrapolating (174) the value
of said portfolio assets from the value of each asset in said representative asset

sample.

14. A system (128) according to Claim 13 wherein said server
(402) is further configured to:

increase the size of the representative sample of assets (56) when said

stopping criteria (60) is not satisfied;

perform an iterative and adaptive valuation (142) in which each asset
in said increased representative asset sample is individually valued, said iterative and
adaptive valuation comprises underwriting (134) each asset in said increased
representative asset sample to generate underwriting data, valuing each asset in said

increased representative asset sample based on underwriting data, segmenting (144)
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each asset in said increased representative asset sample based on asset characteristics
such that each asset in said increased representative asset sample is categorized with
assets included in said increased representative asset sample having similar asset

characteristics, and applying said stopping criteria; and

value (62) said portfolio assets for bidding (178) purposes when said
stopping criteria is satisfied by comparing asset characteristics of the assets in said
increased representative asset sample to said portfolio assets and extrapolating (174)
the value of said portfolio assets from the value of each asset in said increased

representative asset sample.

15. A computer for snapshot valuation of portfolio assets, said
computer including a database (140) of portfolio assets (12) and configured to enable

valuation process analytics, said computer programmed to:

segment (52) portfolio assets into a predetermined number of segments

based on financial attributes (30) of each asset;
select (54) a representative sample of assets (56) from each segment;
value each asset in said representative asset sample; and

calculate a value (62) of the portfolio assets for bidding (178) purposes

based on the value of each asset in said representative asset sample.

16. A computer according to Claim 15 programmed to segment
(52) portfolio assets (12) into a predetermined number of segments based on financial
attributes (30) of each asset wherein said financial attributes of each asset include at
least one of an amount of unpaid principal balance (“UPB”) (32), a collateral type
(34), whether the loan is secured (36), whether the loan is unsecured (38), real estate
security (40), non-real estate security (42), a litigation status (44), a borrower

operational status (46), and payment behavior (48).

17. A computer according to Claim 15 programmed to segment
(52) portfolio assets (12) by:
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assigning financial attributes (3) to each asset in said portfolio wherein
said financial attributes include at least one of an amount of unpaid principal balance
(“UPB”) (32), a collateral type (34), whether the loan is secured (36), whether the loan
is unsecured (38), real estate security (40), non-real estate security (42), a litigation

status (44), a borrower operational status (46), and payment behavior (48); and

categorizing each asset in said portfolio based on said financial

attributes assigned to each portfolio asset.

18. A computer according to Claim 15 programmed to select (54) a
representative sample of assets (56) from each segment based on a predetermined

percentage of unpaid principal balance (“UPB”) (32) of said portfolio assets.

19. A computer according to Claim 15 programmed to perform an
iterative and adaptive valuation (142) in which each asset in said representative asset

sample (56) is individually valued.

20. A computer according to Claim 19 programmed to perform said

iterative and adaptive valuation (142) by:

underwriting (134) each asset in said representative asset sample (56)

to generate underwriting data;

valuing each asset in said representative asset sample based on

underwriting data;

segmenting (144) each asset in said representative asset sample based
on asset characteristics such that each asset in said representative asset sample is

categorized with assets having similar asset characteristics;
applying a stopping criteria (60); and

valuing (62) said portfolio assets for bidding (178) purposes by

comparing said asset characteristics of said assets in said representative asset sample
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to said portfolio assets (12) and extrapolating (174) the value of said portfolio assets

from the value of each asset in said representative asset sample.

21. A computer according to Claim 20 programmed to store said

underwriting data in a centralized database (140).

22. A computer according to Claim 20 programmed to underwrite

(134) each asset in said representative asset sample (56) by:

collecting financial and business information (132) relating to each

asset in said representative asset sample;

performing collateral valuations (136) for at least one asset in said

representative asset sample; and

utilizing credit bureau information (138) for at least one asset in said

representative asset sample.

23. A computer according to Claim 20 programmed to apply a
stopping criteria (60) by performing an R-Squared analysis.

24. A computer according to Claim 20 programmed to apply a
stopping criteria (60) by:

valuing said representative asset sample (56) based on said

underwriting data;

generating a valuation model (176) for valuing said portfolio assets
(12) for bidding (178) purposes by extrapolating (174) the value of said portfolio

assets from the value of said representative asset sample;

utilizing said valuation model to re-value said representative asset

sample; and
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determining whether the value of said representative asset sample
based on said underwriting data and the value of said representative asset sample

based on said valuation model are substantially equal.

25. A computer according to Claim 15 programmed to calculate a

value of said portfolio assets (12) for bidding (178) purposes by:

segmenting (144) each asset in said representative asset sample based
on asset characteristics such that each asset in said representative asset sample is

categorized with assets having similar asset characteristics;

comparing the asset characteristics of the assets in said representative

asset sample to said portfolio assets;

extrapolating (174) the value of said portfolio assets from the value of

each asset in said representative asset sample; and

calculating (176) a total value of said portfolio based on said

extrapolation.

26. A computer according to. Claim 15 programmed to generate a

valuation model (176) for use in bidding (178) on said asset portfolio (12).

27. A computer for snapshot valuation of portfolio assets (12), said
computer including a database (140) of portfolio assets and configured to enable

valuation process analytics, said computer programmed to:

segment (52) portfolio assets into a predetermined number of segments

based on financial attributes (30) of each asset;
select (54) a representative sample of assets from each segment;

perform an iterative and adaptive valuation (142) in which each asset
in said representative asset sample is individually valued, said iterative and adaptive
valuation comprises underwriting (134) each asset in said representative asset sample

to generate underwriting data, valuing each asset in said representative asset sample
-24-
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based on underwriting data, segmenting (144) each asset in said representative asset
sample based on asset characteristics such that each asset in said representative asset
sample is categorized with assets included in said representative asset sample having

similar asset characteristics, and applying a stopping criteria (60); and

value (62) said portfolio assets for bidding (178) purposes when said
stopping criteria is satisfied by comiparing asset characteristics of the assets in said
representative asset sample to said portfolio assets and extrapolating (174) the value
of said portfolio assets from the value of each asset in said representative asset

sample.
28. A computer according to Claim 27 programmed to:

increase the size of the representative sample of assets (56) when said

stopping criteria (60) is not satisfied;

perform an iterative and adaptive valuation (142) in which each asset
in said increased representative asset sample is individually valued, said iterative and
adaptive valuation comprises underwriting (134) each asset in said increased
representative asset sample to generate underwriting data, valuing each asset in said
increased representative asset sample based on underwriting data, segmenting (144)
each asset in said increased representative asset sample based on asset characteristics
such that each asset in said increased representative asset sample is categorized with
assets included in said increased representative asset sample having similar asset

characteristics, and applying said stopping criteria; and

value (62) said portfolio assets for bidding (178) purposes when said
stopping criteria is satisfied by comparing asset characteristics of the assets in said
increased representative asset sample to said portfolio assets and extrapolating (174)
the value of said portfolio assets from the value of each asset in said increased

representative asset sample.
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29. A computer program embodied on a computer readable
medium for performing snapshot valuation of portfolio assets (12), said computer

program comprising computer code that:

segments (52) portfolio assets into a predetermined number of

segments based on financial attributes (30) of each asset;
selects (54) a representative sample (56) of assets from each segment;
values each asset in said representative asset sample; and

calculates a value (62) of the portfolio assets for bidding (178)

purposes based on the value of each asset in said representative asset sample.

30. A computer program according to Claim 29 further comprising
computer code that segments (52) portfolio assets (12) into a predetermined number
of segments based on financial attributes (30) of each asset wherein said financial
attributes of each asset include at least one of an amount of unpaid principal balance
(“UPB”) (32), a collateral type (34), whether the loan is secured (36), whether the loan
is unsecured (38), real estate security (40), non-real estate security (42), a litigation

status (44), a borrower operational status (46), and payment behavior (48).

31. A computer program according to Claim 29 further comprising

computer code that segments portfolio assets (12) by:

assigning financial attributes (30) to each asset in said portfolio
wherein said financial attributes include at least one of an amount of unpaid principal
balance (“UPB”) (32), a collateral type (34), whether the loan is secured (36), whether
the loan is unsecured (38), real estate security (40), non-real estate security (42), a
litigation status (44), a borrower operational status (46), and payment behavior (48);

and

categorizing each asset in said portfolio based on said financial

attributes assigned to each portfolio asset.
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32. A computer program according to Claim 29 further comprising
computer code that selects (54) a representative sample of assets (56) from each
segment based on a predetermined percentage of .unpaid principal balance (“UPB”)

(32) of said portfolio assets (12).

33. A computer program according to Claim 29 further comprising
computer code that performs an iterative and adaptive valuation (142) in which each

asset in said representative asset sample (56) is individually valued.

34. A computer program according to Claim 33 further comprising

computer code that performs an iterative and adaptive valuation (142) by:

underwriting (134) each asset in said representative asset sample (56)

to generate underwriting data;

valuing each asset in said representative asset sample based on

underwriting data;

segmenting (144) each asset in said representative asset sample based
on asset characteristics such that each asset in said representative asset sample is

categorized with assets having similar asset characteristics;
applying a stopping criteria (60); and

valuing (62) said portfolio assets for bidding (178) purposes by
comparing said asset characteristics of said assets in said representative asset sample
to said portfolio assets (12) and extrapolating (174) the value of said portfolio assets

from the value of each asset in said representative asset sample.

35. A computer program according to Claim 34 further comprising

computer code that stores said underwriting data in a centralized database (140).

36. A computer program according to Claim 34 further comprising
computer code that underwrites (134) each asset in said representative asset sample

(56) by:
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collecting financial and business information (132) relating to each

asset in said representative asset sample;

performing collateral valuations (136) for at least one asset in said

representative asset sample; and

utilizing credit bureau information (138) for at least one asset in said

representative asset sample.

37. A computer program according to Claim 34 further comprising
computer code that applies a stopping criteria (60) by performing an R-Squared

analysis.

38. A computer program according to Claim 34 further comprising

computer code that applies a stopping criteria (60) by:

valuing said representative asset sample (56) based on said

underwriting data;

generating a valuation model (176) for valuing said portfolio assets
(12) for bidding (178) purposes by extrapolating (174) the value of said portfolio

assets from the value of said representative asset sample;

utilizing said valuation model to re-value said representative asset

sample; and

determining whether the value of said representative asset sample
based on said underwriting data and the value of said representative asset sample

based on said valuation model are substantially equal.

39. A computer program according to Claim 29 further comprising
computer code that calculates a value of said portfolio assets (12) for bidding (178)
purposes by:
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segmenting (144) each asset in said representative asset sample (56)
based on asset characteristics such that each asset in said representative asset sample

is categorized with assets having similar asset characteristics;

comparing the asset characteristics of the assets in said representative

asset sample to said portfolio assets;

extrapolating (174) the value of said portfolio assets from the value of

each asset in said representative asset sample; and

calculating (176) a total value of said portfolio based on said

extrapolation.

40. A computer program according to Claim 29 further comprising
computer code that generates a valuation model (176) for use in bidding (178) on said

asset portfolio (12).

41. A computer program embodied on a computer readable
medium for performing snapshot valuation of portfolio assets (12), said computer

program comprising computer code that:

segments (52) portfolio assets into a predetermined number of

segments based on financial attributes (30) of each asset;
selects (54) a representative sample of assets (56) from each segment;

performs an iterative and adaptive valuation (142) in which each asset
in said representative asset sample is individually valued, said iterative and adaptive
valuation comprises underwriting (134) each asset in said representative asset sample
to generate underwriting data, valuing each asset in said representative asset sample
based on underwriting data, segmenting (144) each asset in said representative asset
sample based on asset characteristics such that each asset in said representative asset
sample is categorized with assets included in said representative asset sample havihg

similar asset characteristics, and applying a stopping criteria (60); and
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values (62) said portfolio assets for bidding (178) purposes when said
stopping criteria is satisfied by comparing asset characteristics of the assets in said
representative asset sample to said portfolio assets and extrapolating (174) the value
of said portfolio assets from the value of each asset in said representative asset

sample.

42. A computer program according to Claim 41 further comprising

computer code that:

increases the size of the representative sample of assets (56) when said

stopping criteria (60) is not satisfied;

performs an iterative and adaptive valuation (142) in which each asset
in said increased representative asset sample is individually valued, said iterative and
adaptive valuation comprises underwriting (134) each asset in said increased
representative asset sample to generate underwriting data, valuing each asset in said
increased representative asset sample based on underwriting data, segmenting (144)
each asset in said increased representative asset sample based on asset characteristics
such that each asset in said increased representative asset sample is categorized with
assets included in said increased representative asset sample having similar asset

characteristics, and applying said stopping criteria; and

values (62) said portfolio assets for bidding (178) purposes when said
stopping criteria is satisfied by comparing asset characteristics of the assets in said
increased representative asset sample to said portfolio assets and extrapolating (174)
the value of said portfolio assets from the value of each asset in said increased

representative asset sample.
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