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(57) Abstract: A collateral management system and method for managing collateral of multiple participants including borrowers
and lenders. A global long box available to each borrower, configured for storing all types of available assets possessed by each
borrower. An eligibility database storing eligibility and concentration limits, the concentration limits defined by lender rules con-
trolling the acceptability of the available assets as collateral, the value of the assets, and overall acceptable composition of assets.
An interactive participant interface for accepting collateral use preferences trom the borrowers, the collateral use preferences in-
cluding ranking components for lenders and assets, and allocation run type selection components for facilitating collateral alloca-
tion. An allocation engine for selecting a collateral allocation sequence based on the collateral use preferences of the borrowers,
and in compliance with the stored eligibility and concentration limits in the eligibility database.
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COLLATERAL MANAGEMENT SYSTEM AND METHOD
RELATED APPLICATIONS
[Q001H] This application claims priovity to provisional application Senal No. 61/157,.962
filed on March 6, 2009. This application alse incorporates by reference commonty

owned PCT Application Serial No. PCT US09/32420, filed on July 31, 2009, which

claims priority to US. Provisional Application Serial No. 61/085,5363, filed on Augost 1,

2008,
TECHNICAL FIELD
{0002} Embodiments of the invention are related generally to systems and methods for

facilitating collateral management in the financial industry.
BACKGROUND OF THE INVENTION

[0003] Currently, available collateral management systems are limited in multipke
respects.  Collateral refers 1o @ security or a physical gsset that can be pledged to secure
repayment of what one party owes another party.  Most collateral management systems
include diserete platforms for operating on different types of collateral assets, such as
securities or cash or for different obligation types, such as repurchase agreements {(repo)
or derivatives,  Therefore, to manage different types of collateral and obligations, a
participant may be required to access multiple platforms through discrete user nterfaces,
systems, reporting, ete. Excessive manual intervention is typically reguived ny eligibility,
allocation, and reconciliation processes.

[0004] Furthermore, existing collateral management systems typically only account for
fresh  collateral and  single instances of  rehypothecation  or  collateral  re-use.

Rebypothecation is the ability to re-use assets that one has recetved as collateral against
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an obligation of one’s own., Existing systems do not have the capability for multiple
rehypothecations of collateral,

[000S] One known system for collateral management is disclosed in ULS. Patent
apphication No., 7,480,632 1o Fadali et al., which 1s hereby incorporated by reference.
Fudali discloses a process for allocating specific assets from a pool of assets o secure a
tighility. Information concerning each of the assets i the pool of assets is received from
at least two soarces. A set of validation rules is applied to the information for each asset
i the pool of assets and those assets not meeting the validation sules ate rejected. A price
is assigned o cach pon-rgjected asset. A subset of the non-rejected assets s allocated to
the hability as a function to collateralize the Hability.

[0H008] The system of Foadall is a basie system that does not handle rehypothecation. The
systern of Fodali further does not include multiple selectable pre-defined types of
allocation runs.  Other drawbacks and deficiencies are inherent in Fodali and other
existing collateral allocation systems.

(G007 Thus, a solution is necded that provides a fully awtomated, collateral eligibility
and allocation management system that allows for re-use and for multiple asset tvpes.

The system should be operable regardiess of the type of underlying obligation,

SUMMARY OF THE INVENTION
[H008] In one aspect of the invention, a computer implemented collateral management
system i provided for managing collateral of multiple participants including borrowers
and lenders. The system comprises a global long box available to each borrower, each

global long box configured for storing all types of available assets possessed by each

o]
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borrower. The system additionally includes an cligibility database storing eligibility and
concentration lmits, the concentration limits defined by lender rules controlling the
acceptability of the available assets for vse ag collateral, the value of the assets, and
overall acceptable composition of assets. The system additionally inclndes an mteractive
participant interface accepting collateral use preferences from the borrowers, the
collateral use preferences  including, lender ranking components, asset wanking
components, and allocation run type selection components for facilitating collateral
allocation,  The system addinonally Includes an allocation engine nwplementing
computer processing components for selecting an allocation sequence based on the
collateral use preferences of the borrowers and in compliance the stored eligibility and
concentration {imits 1 the ehigibility database and allocating collateral from each global
fong box in the selected sequence.

(0009 In an additional aspect of the invention. a computer-implemented method s
provided for managing collateral of mwltiple participants inclading borrowers and
lenders.  The method comprises maintaining a global long box available o each
borrower, wherein each global long box configured for storing all available types of
assets possessed by each borrower, The method additionally includes storing eligibility
and concentration limits in an eligibility database, the concentration limits defined by
fender rales controlling the acceptability of the available assets for use as collateral, the
value of the assets, and overall acceptable composition of assets. The method further
mcludes accepting collateral use preferences through an interactive participant interface
from borrowers, the collateral nse preferences including, lender vanking compouents,

asset ranking components, and allocation run type selection components for facilitating
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collateral allocation. The method further nclades selecting, using an allocation engine
implementing computer processing components, an allocatdon seguence based on the
collateral use preferences of the borrowers and in complhiance the stoved eligibility and
concentration hmits in the cligibility database. and allocating collateral osing the
allocation engine implementing compuier processing components in accordance with the
selected sequence.

{0010] In yet an additional aspect of the wvention, a computer-implemented method 18
provided for mapaging collateral of multiple participants including borrowers and
lenders, the method comprising maintaining a global long box available to cach borrower,
each global long box configured for storing all available types of assets possessed by
cach borrower, and storing ehgibility and concentration Himits in an eligibility database.
The concentration limits are defined by lender reles controlling the acceptability of the
available assets for use as collateral, the value of the assets, and overall acceptable
composition of assets and the eligibthity and concentration Hmmts mclnde paramcters

established for the requirement of acceptable collaterad by lenders including eligible types

of collateral and an amount of collateral. The method additionally includes accepting
collateral use preferences through an interactive participant interface from the borrowers,
the collateral use preferences including, lender ranking components, asset ranking
components, and allocation run type selection compovents for facilitating collateral
alfocation.  The method further includes selecting, using an  allocation  engine
inplementing computer processing components, @ collateral atlocation sequence selected
based on the collateral use preferences of the borrowers and in compliance the stored

eligihility and concentration limits in the eligibility database, The selected allocation
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sequence inclades at least one ofr an optimization allocation sequence including either
allocating to achieve best coverage of assets or allocating to achieve best value for assets;
a top up allocation sequence including the steps of keeping existing positions locked and
alfocating only unallocated assets from the borrower global long box: and a puntmum
movements allocation sequence mcluding the step of calculating an optimal allocation
based on a minimum armount of asset movement. The method turther includes allocating
collateral vsing an allocation engine mplementing coraputer processing components for
allocating collateral from each global tong box in the selected sequence.

{001 1] The present invention is deseribed in detail below with reference to the attached
drawings figures, whereny

(0012} FIG. | s a block diagramt Hlustrating an operating environment for global
collateral management system in accordance with an enibodiment of the invention;

[0013] FIG. 2 & a block diagram illustrating a global collateral woanagement system 1
accordance with an embodiment of the invention;

[O014] FIG. 3 is a block diagram fHustrating a collateral allocation system in accondance

with an embodiment of the invention;

[0015] FIG. 4 1s a block diagram illostrating fromt end iteractive components in
accordance with an embodiment of the invention;

[G016] FIG. § 1s block diagramy ilustrating collateral flow between participants in
accordance with an embodiment of the invention;

{0017} FIG. 6 is a flow chart ustrating the use of cligibility requirements doring

allocation in accordance with embodiments of the invention;

[V
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[O018] FIG. 7 1s a flow chan dustrating an allocation process in accordance with an
embodiment of the invention;

[0019] FIG. 8 is flow chart iHlustrating a process of allocation by asset in accordance with
an embodiment of the invention;

100201 FIG. 9 is a flow chart iHlostrating a process of allocation by lender in accordance
with an embodiment of the invention;

{0021 FIG. 10 is a soreen shot sllustrating a display of participant positions in
accordance with an embodiment of the invention;

(0022 FIG. 11 is a screen shot tHustrating an additional display of participant positions
in accordance with an embodiment of the invention; and

[0023] FIG. 12 s a block diagram ilHlostrating a computing environment that may be
incorporated in accordance with emtbodinients of the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODRIMENTS

(0024} Embodiments of the present invention are directed to a collateral management
system that operates across multiple products and implements mualtiple types of selectable
allocation runs.  The collateral management system incorporates a rehypothecation
engine for re-using received collateral that allows lenders o generate returmns on held
assets rather than holding a long inventory. For borrowers, the rehypothecation engine
facilitates collateral apgrade trades.

(00257 A goal of collateral allocation is o allocate securities as collateral from
participant long boxes and collaterl accounts to lender collateral accounts, both
maximizing the rehypothecation of received collateral and optimizing the use of

horrower’s own, fresh collateral.  The allocation systern may, in embodiments of the
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invention, have functionality simidar to that described in commonly owned U.S. Patent
No. 7,480,632 10 Fudali et al, which is hereby tncorporated by reference. However, the
allocation system in accordance with embodiments of the ivention includes improved

and enhanced functionality, which will be explained in detail below.

10026} FIG. 1 is a block diagram illustrating an opeomting cavironment for global
collateral management system 200 in accordance with an embodiment of the invention.

The global collateral management system 200 may be operated by a financial wstitation
100, The financial institation {00 and global collateral management system 200 may be
connected over a petwork 30 with system participants.  The system participants may
mnclude borrower participants 10a..10n, lenderborrower participants 20a...20n, and
fender participants 30a...530n.  Participants are emolled in the global collateral

management system 200 and are actively involved in collateral management.

100271 Borrower participants 10a., . 10n are collateral providers and lender participants
30a... 300 are collateral rveceivers. Lenderfborrower  participants 20a...200 are
participants  who  both receive collateral and  provide collateral, Thus, the

fender/borrower participants 20a. .. 20n re-introduce assets that they have received in their
role as lenders.  Lendew/borrower participants 20a...20n enrolled in the system actively
re-use assets received throagh the lending business.  Despite the fact that 1w order to
participate, parties mast be emolled in the system, the financial mstitution or other
organization operating the collateral managenent system 200 can operate on assets that ot
does not hold as tong as the parties grant contractual control over the assets, Storage of

the assets will be further described below with reference to FIG, 2.
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Network 50 may include various networks in gecordance with embodiments of
the mvention, including a wired or wireless local area network (LAN) and a wide ares
network (WAN), wireless personal area network (PAN) and other types of networks,
When used 10 a LAN aetwoiking environment, computers may be connected 1o the LAN
through a network interface or adapter.  When used in a networking environment,
computers may inclnde a communication mechanism.  Communication devices may be
imtermnal or external, and may be connected to the system bus via the wser-input interface,
or other appropriate mechanism,  Computers may be connected over the Internet, an
Intranet, Extranct, Ethernet, or any other system that provides commuanications.  Some
suitable communications protocols may include TCPAP, UDP, or OS] for example. For
wireless communications, commuanications protocols may include Bloetooth, Zigbee,
ItDa or other suitable protocol.  Festhermore, components of the system may
communicate through a combination of wired or wirgless paths.

FIG, 2 15 a block diagram illustrating the global collateral management svstem
200 in accordance with an embodiment of the invention.  The global collateral
management systemy 200 18 shown as including a rehypothecation engine 202, &
projection and  simulation  system 206, eligibility roles  database 210, reporting
components 212, a pre-allocation engine 220, a post allocation engine 230, a collateral
allocation system 240, front end interactive components 2530, and participant/asset data
270, All of the aforementioned components may communicate over a network 260.
Alfernatively, the components may be integrated or may communicate over nmultiple

networks,
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(0030 The rchypothecation engine 202 is described in greater detail in co-pending
apphication PCT USO9/532420, which has been incorporated hercin by reference. In
summary, rehypothecation refers to the rease of collateral recetved from one counterparty
to satisfy the collateral requirements from another counterparty.  Thus, participating
collateral recetvers have the capability o become lender/borrowers or rehypothecators
because they are given the ability to use collaieral they have seceived 1o meet collateral
obligations they may have where they are a collateral provider.

[0031] The projection and sunelation system 206 performs hypothetical allocation runs
to allow borrowers and lenders 1o view a post allocation snapshot given hyvpothetical
preferences for lenders, assets, types of allocation runs, etc. The projections and
stmmulation system 206 does not perform an actual allocation and instead merely serves as
a valuable informational tool for system participants.

[0032] The cligibility rules database 210 may include rules input both by lenders and
borrowers regarding eligibility of assets for allocation. Eligibility parameters are the
parameters established to identify acceptable collateral. The parties specify the types of
collateral they are willing 10 accept or allocate.  Furthermore, the eligibility rules
databgse 210 may include concentration Hmits established by lenders. Concentration
hmits specify the quantity or percentage of that collateral in relation 1o the oatstanding
required value (RQV) or issue amount to be met with collateral from the borower. The
participants may have the ahility to specify, where appropriate, a number of shares as the
concentration limit in addition o the ability to specify by wmount {in any currency) or by
percentage.  Furthermore, in embodiments of the invention, lenders have the abihity to

specify concentration {imits on a number of factors including line, country, region,

9
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tssuer, indastry sector, issue rating, 1ssger rating, maturity range, and asset type. The
capability may also be provided to specify concentration hmits per deal {which may
inclode an mdividual loan), cvoss deal, cross account, and cross counterparty account.

[0033] The reporting components 212 may generate and provide participants with a
variety of reports,  The reports may include, for example, a headroom report, which
tHustrates how much further borrowing the borrower's remaining assets would support,
The reports may further include information pestaining to unutilised concentration humits
which the borrower can specifically target by bringing in relevant assets. Reports may
further cnable participants 10 have the ability to trace back the settings that dictate
whether a specific asset has been deemed eligible or ineligible and has been allocated to a
specific lender and also if the conceatration Hmit was breached and what hmit was
hreached. The reporting components 212 may further provide an optimisation matrix,
which facilitates the efficiency of collateral providers, Using this information. borrowers
can determine which asset would be the most optimal pontfolio to meet thelr lender
commitments.  Forthermore, after an allocation ron has completed, the reporting
components 212 may produce a report that wticulates which assets are ineligible across
the entire lender universe. Such a report allows borrowers to group assets logically so
that they can pegotiate eligibility with their lenders.

[0034] Users will also have access to real-time selfsservice reporting and ingury
management.  So that service representatives may be fully utilized, the platform will
provide these representatives with @ remote desktop capability so that the representatives
can see the materface. The aser mterface is designed to cnable participant intiation of

transactions and simplified viewing of activity, The reporting may encompass eligibility

10
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schedules, real and hypothetical aliocations. Other reports aseful to system participants
may also be generated.

[0035] The participant/asset data 270 may inclode information accessed by the alfocation
system to deternuine an appropriate allocation of assets. Such information may inchade,
for example, asset locations, global long box mformation, external long box information,
notional long box information, and other information relevant o user assets and the
location of the assets.  Withun the collateral management system, the storage of
participant/asset data 270 may be or nclude a global long box, which that pernuts
aggregation of cash and securities collateral balances for a pasticipant across regions and
collateral management products. The global long box serves as a custody or holding
account into which assets are delivered for eventaal allocation, whether this be for real or
hypothetical.  The stored collateral may be allocated or available, already m the host
system or on s way in, or pledged to counterpartics of participants and held outside the
host systemn, The global long box is agnostic of anderlying castody platform or asset
class.  For example, the assets may include stocks, loans, structured deals, repurchase
agreements, or secured credit hines,

[0036] The participant/asset data 270 may also include a notional long box, which 18 not
a physical long box, but a representation of a long box for housing assets that have been
allocated from different borrowers, so that these assets can be osed by pavticipants for
rehypothecation.  The participant/asset data 270 may further include or access escrow
gccounts held by participants and  independent  third  partics.  Additionally, the
participant/asset data way include or gccess extemal long boxes held outside of the

collateral management system.  Furthermore, the participant/asset data may include or

1}
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access one or more shared long boxes jointly owned by participants or other legal
entities.

{0037 In embodiments of the invention, the global long box stores both external and
internal assets and allows participants to view both sets of assets. Participants may be
able to access both internal and external assets through the global long box or
alterpatively, while being able to view both mternal and extermnal assets, the pamticipants
may be restricted 10 access internal assets only.  Access to external assets may be
provided through an altemative interface. In vet further embodiments of the invention,
intemal and external assets may be bath stored and accessed through separate long boxes,
both accessible to the collateral management system.

[0038] The pre-allocation engme 220 controls pre-allocation activity.  The allocations
process 18 to be preceded by pre-allocation activity, which 18 necessary for bringing In
external gssets and hypothetical assets. The pre-allocation engine captures a pre-
allocation saapshot in order to value the existing collateral ay the curvent market prices.
The pre-allocation engine may further conduct a theeshold tolerance check and a
mingnum travsfer amount check to ensure that the allocation run can be conducted
Other pre-aliocation activities include checking for a simplation ran and ypon the finding
of a simalation, retrieving hypothetical assets. It the pre-allocation engine confirms thar
the ran s not a stmudation run, the pext steps are 1o lock collateral accounts and to lock

collateral credit Bnes. This is 1o be followed by the cheek to see what variation of run is

requested.
[0039] The post allocation engine 230 operates upon completion of the allocation run to

record a post-aflocation snapshot. This is to be followed by vetting, where the
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differences between the pre and post allocation snapshots ame 10 be evaluated. thus
identifying the potential movements of assets,

[0040] The collateral allocation system 240 includes components implemented during an
alfocation run. The collateral allocation system 240 3¢ 1lustrated in greater detail m FIG.
3. The front end interactive components 230 provide system participants with a user
interface for selecting parameters such as chigibility constraints and allocation run types.
The front end mwteractive components 230 further provide borrowers with the ability to
view meaningtol long box representations. The front end interactive componentis 250 are
tustrated in greater detail with reference to FIG. 4,

{004 1] FIG. 3 is a block diagram illustrating a collateral allocation system 300 in
accordance with an embodiment of the wvention. The collateral allocation system 300
may include stored allocation procedures 330 executed by a computer processor in order
o allocate assets, The stored allocation procedures 330 may include gllocation by lender
332, allocation by asset 334, best value 336, best coverage 338, full optimization 340,
top-up, 342, and minimam movements 344, The collateral allocation system 300 may
additionally include run type determination components 310, run execution components
320, and chigibility verification components 350,

100421 In operation, the run type determination components 310 may access stored
procedures based on preferences stored in the eligibility database as venfied by the
eligibility verification compaonents. Ran execntion components 320 may be implemented
te conthine or integrate selected procedures for executing au atlocation run,

[0043] Al of the aforementioned allocation procedures may be selected by horrowers

hased on personal preference. Allocation by lender procedures 332 and allocation by
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asset procedures 334 may be selected by the borrower based on personal prefereaces. In
altocation by lender procedures 332, the first step may be lender selection. The ordering
of the lenders wall be infleenced by any selections that the borrower has made
highlight some lenders who are to be allocated &t a prionity, and the goal of the run {e.g.
whether best coverage, best value, etc.) Allocation by lender is further described with
reference 1o Fig. 9 below.

The allocation by asset procedure 334 first selects a pool of assets. The ordering
of the pools is driven by the borrower’s priovitisation.  Allocation by asset 18 further
described below with reference 1o Fig. 8.

In order to achieve full optimisation with optimization procedures 340, the
borrower will be able to specily the goal of the run in accordance with either best value
procedures 336 or best coverage procedures 338.

With best value procedures 336, the asset could be allocated first to the lender that
values it the tughest, and then to other lenders, moving i descending order of value
given to the asset, Optimisation with the goal of achieving best value entails covering the
accounts while obtaining best value for the assets (e.g. fowest haireuts is the primary
consideration, and coverage 1s the second.) Haircuts refer to the practice of valuing an
asset at a percentage of market value as perecived by the collateral receiver due to marker
volatility.  In embodiments of the invention, for best value procedures 336, borrowers
may select one or more lenders to be allocated at a priority and the remainder of the
lenders may be addressed by the optimized best value procedures in which the system
attempts to cover the accounts while obtaining best value for the assets. Thas, for

optimized best value procedures, obtaining lowest haircuts is the primary consideration

14
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and coverage is secondary. In the absence of lender selections, lenders are antomatically
ranked so as 10 achieve this goal.

[0047] Best coverage procedares 338 aim to achieve 100% lender account coverage from
the existing asset pool. When implementing best coverage procedures 338, coverage 18
primary and value is secondary. The priority is 1o use all of the borrower’s existing asset
pood as collateral.  In an optimized scenario, lenders are austomatically mnked by the
system so as to achieve this goal.

[0048] For top up run procedures 342, specific accounts can be collateralized using only
long box positions inclnding external long boxes, while not disturbing accounts that have
already been collateralised. For the top up run allocation runs, long box positions are
retrieved, and assets are locked 1 escrow accounts. A top up roen is a type of allocation
ron that keeps existing positions locked in place and allocates from the {ong box.

100481 With sunimam moevements procedures 344, the goad is to achiove collateralisation
of the deals while requiring a muntmum namber of movements.  Thus, minimum
movements procedures calculate the best allocation based on the minimum amount of
MOVEMERES 1O assets,

{00501 In preferred embodiments, for all types of run procedures described gbove, the
borrower will be able to prioritise, de-prioritise, include, or exclude extemnal long boxes,
and have the ability to mclode and exclude recalls and credit.  In embodiments of the
invention, these selections may be applied at & specified time of day or up to market cut
off time.

(0031} FIG. 4 is a block diagram illustrating front end futeractive components 400 in

accordance with an embodiment of the vention. Via one or more user interfaces

—
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accessing the front end interactive components 400, system participants will be able to
add assets easily and quickly to the global longbox.  Additionally, participants will be
able to select through their interfaces, which assets they would like to allocate across and
in what order. The allocation of assefs s fusther configurable in that mudtiple runs can be
perdormed, such that cach run is specific to a product, or altematively, a single mun can be
performed across all products.

[0052] The fromt end nteractive components 400 may include eligibility selection
components 410, run type selection conponents 420, simmiation viewing and selection
componcnts 430, long box interactive viewing and management componenis 440,

interactive ranking engine 450, and hmit/threshold controller 460,

Ht

[0053] Ehgibility selection components 410 may be available to both borowers and

h

lenders and may provide the opportunity for both counterparties 1o adjust eligibility
settings.  The eligibility sclection components 410 may allow lenders to specify
cligibility criteria by detatling the assets that they will accept.  An imterface may be
provided to allow lenders to designate eligibility at a product level, so that certain assets

gibility selection components

s

may be considered ineligible across all participants, The eli
410 may provide lenders with self-service capability allowing them to set up eligibility
schedules,  Alternatively or additionally, an interface may be provided through the
financial institution at an adpumstrative level 1 order 1o allow setup on hehalf of the
participant.  Additionally, the eligibility selection components 410 allow borrowers to
specify the assets that they would like o be considered as ineligible. Borrowers may
designate individual assets or an entire class of instroments gs incligible or as unavailable

to specific lenders. Both the borrowers and the lenders will be able to independently

16
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view the actual eligibility schedule that s 1 force, the pending changes, and for the
pending changes, an indication of when they will be effective. A web and a graphical
user interface will allow participants to view positions via the web and to mput and
manage the chigibility data across all collateral managenient products.  From the user
imterface, the user may be able to make adjustments to eligibility criteria definitions
duning the trading day.

Farthermore, the eligibility selection components 410 may offer the self service
capability for borrowers to lock assets to pominated accounts and for lenders fo
untlaterally lock account from movements, via self service, for specified time,  For
example, lenders may want to restrict hours so as to climinate movements alter a
specified tme of day.

Run type sclection components 420 are implemented to select a run-type based on
input preforences,  Multple run-types are deseribed sbove with reference to FIG. 3,
These vun types may, i some mstances be combined.  In embodiments in which
customized run types are available, the opportunity to castomize is provided through the
run type selection components 420,

Stmulation viewing and selection components 430 provide the ability to carey out
simulations o enable borowers to execuwte runs that mirror actual rans without
performuing actual physicad movements. Having the ability to view resolts in advance of
the movements provides a aseful instructiondd borrower tool. In preferred embodiments
of the invention, after completing a simulation ran, the borrower is 1o be able to execute
based on the settings for the simulation by sumply instructing the system to apply the

simulation settings through the simulation viewing and selection components 430, The
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stmulation viewing and selection components 430 may further provide a summary {o
participants showing the differences between the stmulation rans and the actual rons. To
further investigate ssues that are highlighted in the summary, the borrower will be able
to look into all transactions from an applicable long box.

10057} Long box interactive viewing and management components 440 may provide ¢
window into assets imto long boxes, including external long boxes. A view into the
global long box would be able to show all assets stored in the global long box housed
within the collateral management systeny that belong to a participant, across geography
and across products.  Extemnal long boxes may be stored outside of the collateral
management system.  However, participants may provide the collateral management
system with access o these external long boxes both for allocation of collateral and for
viewing., The viewing capabilities forther enhance selection capabilities that allow
participants 1o have the flexibility o carry out allocation while including. excluding.
priovitising, deprioritising, or mingling assets i one or many internal or external long
hoxes. Figs. 10 and 11, which will be described below provide further details of the fong
box interactive viewing components 44(),

{0058} Intergetive ranking engine 450 allows borrowers, who are the collaterad providers,
to use collateral types as the basis for assigning a relative quality of collateral or a
borrower quality wanking "BQR™.  In prefered embodiments, bormrowers have the
capability to be able to update their ranking of assets intraday, and to allow multiple
seftings to be changed through the day, Thus, the borrower is successfully able to specity

s own order for sorting the assets, therehy overriding any existing system defach order.

18



WO 2010/101906 PCT/US2010/025903

[0039] Lenders, who are the collateral receivers, use the collateral type to define
eligibihity and may also associate concentration Hmits against them. Borrowers may be
provided with the ability to rank assets from ‘Allocate first” to *Allocate last’. The
Bomrower will typically want to allocate the lowest quality stock it has to lenders first and
then move up the scale, In embodiments of the invention, borrower quality rankings
range from 001 being the lowest and 9999 being the highest.  In additional
embodiments, other ranking schemes may be implemented.  The capability may be
provided o drag and drop rankings through the user interface.

{0601 Limit/threshold controller 460 cnables a threshold test that 18 based on the credit
rating of a counterparty, to be used prior to allocation run. o embodiments of the
invention, concentration hmuts may fall into four groups including: (a) cross account
group concenfration  limits: (b} cross  account concenttation  limits: {¢} group
concentration limits; and {d} concentration hmits. Al four of these limits can apply i
turn,  The system evaloates each assol to ensure that the strictest of the limits i not
hroken and 1o cosore that none of these limits 1s broken ndividually. For example, a set
of lender accounts could be part of a cross account group concentration fimit. Once the
group of accounts has reached its limit, then no more collateral can be allocated even
though the individual accounts” concentration limits have not been reached.  An
additional check involves calculation of the amount of collateral that can be allocated.
The system allocates the asset by board lot size while observing the concentration mits,
caleulates the collateral value of the asset # has allocated, and reduces the collateral wotal
accordingly. The asset movement is recorded Gue. source and destination accounts). The

system further examines remaining assets by establishing if all of the holding has been
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allocated. I there is any holding in the asset remaining, 1t will be assessed against the
next lender. A further check ensures that the RQV has been reached.

0061} FIG. 5§ is block diagram illustrating collateral flow between participants in
accordance with an embodiment of the invention. A lender participant 320 having escrow
522 is shown. A bomrower 510 stores assets in a long box 512, which in preferred
cothodiments of the mvention is a global long box which stores assets across products
and geographies.  The long box 312 may addivonally include multiple long boxes
including both internal and external long boxes. The assets in the long box 512 are
available as collateral to a lender/borrowser participant 530,

100621 The lender borrower 5330 is a participant engaged in rehypothecation of assets,
The lender borrower 530 may have both a long box 532 and a2 notional tong box 534,
The notional long box 5334 i3 a pool of assets that is made up of the securities held 1 the
lender/borrower’s eserow accounts, e those assets the borrowerflender participant 530
has received as part of lending activity and 1 willing to re-ose to satisly its own
horrowing obligations.  Borrower/lender participants 530 can decide which escrow
accounts they wish to include in the notional long boxes 534, The notional fong box 534
containg all the re-usable assets for a given lendev/borrower,  In embodiments of the
invention, daring rehypothecation, participants cannot re-use the same piece of collateral
more than once. Once a participant has envolled, the system treats all the assets the
participant has delivered as a single portfolio of assets. As set forth above, more detail on
the rehypothecation i contained within related application PCT Application Serigl No,
PCT US09/52420, filed on July 31, 2009, as well as U.S, Provisional Application Serigd

No. 61/085.563.
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[00063] FIG. 6 is a flow chart illustrating the use of cligibility requirements during
alfocation in accordance with embodiments of the mvention.  In S600 eligibibity activity
s mitated.  Inidal steps include the definition of eligibility oriteria.  In S602, the
borrower specifies assets that it would ke considered as mchgible. In S604, a definttion
is provided at a produact level of assets that will be considered ineligible across all
participants. This product level definition may be an intermal system definition or may be
established by the lender, The full functonality, described below, which is available o a
fender for specifyving chigibility criteria will also be available when specifyving ehigibility
criteria at a product level, In S606, the lender will specify eligibality criteria, detatling the
assets that it will accept. The leader will have self~service capability allowing it to set up
cligibility schedoles on its own. Altematively, as shown in 5608, lenders may provide
specifications for system administrators who may execute the settings on behalf of the
fenders.  Although described sequentiatly, steps 602, 604, and 606 may be perdformed
simultanecusty or fn any order, Ultimately, both the borrower and the lender will be able
to independently view the actual eligibility schedule established by these steps as well as
the pending changes, and for the pending changes - an indication of when they will come
mto force, Furthermore, in embodiments of the invention, both the borrower and the
lender will be provided with the option o provide an approval sign-off online. At cach
borrower-lender relationship level, the system provides the ability to control settings
regarding approval sign-offs, which may not be required in all situations.  S602, 5604,
S606, and SO08 are preferably executed manually with user input and are followed by

antomated steps performed by the system as set forth below.
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{0004} In S610, the system sclects an asset.  Steps S612, S6i4, S616, and S618
implement various checks against each selected asset. S612 checks o see if the lender
accepts recerved rehypothecated assets. S614 implements a check regarding evalaated
prices. §616 checks regarding stale prices. Step 618 checks to see if the lender acoepts
borrower-priced assets,  Based on the outcome of these checks, the asset may be
considered unacceptable or accepable.

[G065] The system checks in $620 1o determine if the asset is acceptable. I the asset 18
not accepiable in S620, it 1% to be marked as eligible in S650 and a check made to seef
any other assets are available in $636. If other assets are available in S636, the next asset
is to be selected in S610) and the process started agam. If no other assets are available, the
process 18 to be ended m 5600, the system baving tested all available assets.

[O066] The selected asset 18 10 be fested in $624 against the lenders and the borrowers
criteria for excluded assets. In the above test, if the asset matches up with the hist of
excluded assets it is 10 be marked as inehgible as set forth above and a cheek made 1o see
if any other assets are available, If other assels are available, the system selects the next
asset and the process repeats.  If no other assets we available, the process ends, having
tested all available assets.

(00671 In the test of 3624, if the asset does not match up with the hist of excluded assets,
the system tests agamst the criteria for eligible assets in 5628, Based on the oatcome of
the test against the cnterda for eligible assets, and on the setting for the underdying flag
for the asset, @ further test is to be condocted for underlying assets in S634 and 5640, 1n

some scenartos, whether the asset has passed or failed the test against the orteria for
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cligible assets, the test for underlying assets ix 1o be camied ouvt.  However i other
scenarios, only one of the tests of S634 and S640 may be necessary.

The outcome of the test for underlyving assets would either be that the asset passes
and 15 marked eligible in 5642, or that the asset fails and it 18 marked inehigible 1n S650.
In either case, the next step is 1o check if any other assets are available in S656. If other
assets are available, the next asset is selected and the process starts again in 5610, I no
other assets are available, the process ends in S660, as all available assets have been
tested.

The eligibility criteria will be specified using a rules based approach similar 1o the
manner v which email users specify rules for managing mcoming email. In a preferred
cmbodiment, the rules are configured 1 a tree format, starting with an asset type. and
descending multiple levels, with maultiple forks en route, as further granulanty is
specified, A similar tree structure may also be used o specify concentration limits and
haircuts, The rules based approach allows the participants to specify exactly what assets it
will accept, without having to separately call out exclusions.

FIG. 7 15 a Hlow chart iflustrating an allocation process in accordance with an
cmbodiment of the invention, Each allocation is preceded by pre-allocation activity,
which is necessary for bringing in exiernal assets and hypothetical assets. When an
allocation is requested i $700, a pre-allocation snapshot is captured in $702. The pre-
altocation snapshot shows the valuing of the existing collateral at the corrent market
prices. To support the bi-lateral margining process of calling for margin, or difference
between an account value and RQV, only if an agreed threshold is breached, a threshold

tolerance check and a minimum transfer amount check are carvied out in 8704,
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if the threshold is breached m S700, the system checks for a simulation aun In
S708. If the run is a simalation ran, then the next step is to retrieve hypothetical assets in
5716, Following the retrieval of hypothetical assets m §716, the system checks for type
of ran in S714. Simulation runs can be carrded out for the top-pp, minimem movenents,
and optimization runs, and in embodiments of the invention, simulation runs can be
perfonmed for rehypothecation.  In this instance, rehypothecation simulapions will be
mdependent for each participant and a simulation by one participant will not fmpact a
simulation performed by another.  Regardiess of the type of run, after completing a
stinulation ron, the borrowsr will be able 1o cxecute based on the sctuings for the
simulation yun, except where hypothetical posttions have been involved, in which case
there #t will be necessary to wait for the assets to be available.

It confirmed that the ran is pot a simolation ron in 8708, the next steps are to lock
collateral accounts in S710 and to lock collateral credit lines in S7120 This 18 to be
tollowed by the check to see what variation of run is requested in §714, Apan from the
simulation ran that has already been addressed, at least three basic ran varjations are
provided as selectable options to the borrower. These selectable options, which were
described i detail above with respect to FIG. 4, include at least, optimization, top up. and
AHHNUN NOVenents runs.

After execnting the optimization or minimum movement runs and [loshing back
agsets and unwinding automatically created credit in 8718, the system covers negative
settled positions in S724. Furthermore, if & top up run 18 performed, the system retrieves
fong box positions 1 S720 and locks assets in oscrow i S722 before negative settled

positions are covered in S724. The system then addresses negative settled positions in



WO 2010/101906 PCT/US2010/025903

5724 by placing assets in the lender long box or other accounts o cover negative settled
positions.  The system locks assets to nominated accounts i 8726 as requested by the
borrowers, so that these locked assets will not be considered for optimisation.  In S728,
the system calcalates the minimum fresh collateral amount that each participant has
avatlable to introduce for the specific cyele, This calcudation can be carried out multple
times as vequired, but will be limited by a specified number of maximam allowed cycles.
For a i party repo transaction in which an independent agent bank or clearing house
oversees a standard two party repo transaction, the caleulation will only be carried owt
once, and will indicate that the borrower 1s responsible for providing 100% of the fresh
collateral.

[0H074] The borrower may specify the order in which different sources of assets are 10 be
constdered during the allocation process in 8730, The different pools that can he
considered would be: (1) Available; (2) Unvavailable; (3} Reserved for market trades:
{4) Reserved for Internal trades; (5) External Long Boxes: and (6) Projections and
Simalations Assets; and 7)) Credit,

[O075] Available pools with reference to item (1) above are those that are ready for use
by the allocation algorithmy. Unavailable pools with reference to item (2) above mcludes
long box collateral that cannot be ase for allocation, e.g. a market delivery pending
settlersent, Reserved for market trades with reference to item {3) above refers to trades
eceived from borrower bat not yet instructed to market, With reference to item (4}, the
pools reserved for internal transfers include mter-account movements nstructed by
borrower, With reference to item (5), external toug box pools may include assets from

external long boxes other than the borrower global long box ntegrated with the system.
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With reference to tem (6), projection and simulation assets or cash mcludes those assets
used for projections and simulations as well as cash. With reference to dem (7)
embodiments of the wvention may also be used as an asset pool during allocation.

[0076] In §732, the order of selection will drive the process of allocating fresh assets.
The system will order the assets within cach pool based on the borrower’s specified
BORs. Fresh assets will then be allocated, based on the sequence of pools described
above. This activity is described below in forther detail. As will be further desenbed,
two fundamental approaches involve {inst selecting a lender, and allocating to all of its
deals by cyvcling through available assets i the available pools, and alternately, by first
selecting an asset and allocating # 1o vanous deals of differeat lenders before moving on
to the next asset.

(0771 In 5736, the systemy will check 1o see whether the selected mm 8 2
rehypothecation run. I 1t is not a rchypothecation ran, the system will check for
coverage in S740. Addidonal allocation will be performed in §746 if everything i not
covered.

[O078] It the run 18 a rehypothecation run in §736, the system address received assets by
assigning the introducer’s BORs to the notional long boxes, A bowower could have
samerous notional long boxes, each carvying assets received exclusively from one other
individual rehypothecation participant. In 8738, the system allocates the received assets.
In S740, the system checks o see if evervthing is covered. I all ftems are not covered in
S$740, a check for completion of maximum cycles is to be carried out in §742. I
everything is covered 1 S740, the next step will be to record a post-atlocation snapshot 1

S750.
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{0079 In evaluating the completion of maximum cycles in §742, the system determines
if it will be possible to carry out another evele. I the maximum cycles have not been

completed m S§742, then # 15 possible to run another cycle wm S728. If the maximum

cyeles have been completed, then the next step will be to attempt final allocation in S746.

[OURO] The final allocation attempt of 5746 will aim © complete the collateralisation
using fresh assets only, effectively abandoning any further attempts at rehypothecation,

However, if collateralisation is not achievable asing fresh assets only, credit can be
obtained as the final alternative.

(00811 Following the allocation of S738 or S746, the next step i o record a post-
altocation snapshot in S7S). Netting follows m §752 where the differences between the
pre and post allocation snapshots are to be evaluated, thus identifying the potential
movements of assets.

[O082] Before either the instruction of any movement of assets, or the setting of
movements 1o null, a aurber of checks are o be performed. First there will be a check 0
see if it is a simulation run i S754. I it i a simulation run m S754, then account
movements are to be set w null in 5758, effectively abandoning any changes to the
account. I it is not a simulation run in 8754, the next check will be to see if the account
will be left worse-off in S756.

[D0OK3] i the account will be left worse off 10 87536, then the movements are 1o be set to
null in S758. It the account is not worse off, the next check will be to see if the run 8 a
rehypothecation run in §760. I the run s a rebypothecation ran in §760, the next step

will be to instract the settfement of movements to the target platforms. If the ran s not a



WO 2010/101906 PCT/US2010/025903

rchypothecation run in 8760, the next check is whether approvals have been recetved in
S762 in the case that third party approvals are reguired.

[H084] H third party approvals are required and the reguest for third party approval either
times out or 18 rejected, movements are set to null, I the request for third party approval
is approved, the next step instracts the settlement of movements to the target platforms in
S764.

[O08S] Subsequently, the system unlocks the previously locked credit lines in S766 and
collateral accounts in S770.  Ulumately, the system prepares reports based o the
allocation in S780. The reports will be able to present information captured within the
altocation process. The process finishes fn §790.

[H088] Within this allocation process, a number of steps may be taken in the case of
default. The pre-allocation snapshot records the default and the defaulting participant is
aot inchuded m the “calculate fresh™ activity, The system locks the assets. records and

treezes the value of collateral, and mantaing the value independent of changes in market

value.
[0087] HIG. 8 is flow chart Hlustrating a process of allocation by asset in accordance with an

cmbodiment of the avention, The process begins in S800 and the pool of assets is
selected in S802. As described earlier, the ordering of the pools is driven by the
borrower’s priontisation. Sources may include the global long box, notional fong boxes,
external long boxes, assets reserved for market trades, assets reserved for intemal
transfers, projection and simulation positions, cash, credit, or other sources, Having

sefected the pool, the system identifies the next asset within this pool in S804
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[O08R] in S806, the svstem identifies the next lender. The ordering of the leaders may be
influenced by several factors. One factor is the selections that the borrower has made to
highlight some lenders to be allocated at a prionity. The system additionally considers the
goal of the allocation run, e.g. whether best coverage, best value, etc. Having selected
the lender in S806, the system identifies the next deal for this lender in 8808, In S810, the
system tests the selected asset aganst the borrower’s ineligibility schedule that identifies
assets which the borower has designated ineligible. It the asset matches coriferia
specified, it is considered incligible 1 S844,

[0089] if the asset is considered ineligible in $844, the system determines if there are further
deals avatiable with this lender. I further dealds are avatlable in 8844, the next deal i3
selected 1y 5808 and the process repeats.  If there we no wore deals avatlable with this
lender 3n S844, the systern determines i there are further lenders available in S846. It
lenders are available in S846, the system selects the next lender in S806 and repeats the
above-described process, I we more leaders are avalable 1w 5846, the process ends
S650, ay the system has tested all available deals with all available lenders.

[O0u6] I the asset is considered eligible in §812, the system tests the asset against corporate
action dates and board lot sizes in S81d, I the test fails i 5816, the system again
scarches for more deals or more lenders. It the test of S814, succeeds, the system tests
against product level eligibslity rules in SBIS. Hf the asset fails 1o meet these product
level eligibility oriteria, it s considered ineligible in SR20. I the asset 1s considered
meligible in S820, the next step will be to check if there are further deals available with
this lender in SR44. I additional deals are available in S84, the process described above

repeats. I there are no more deals available with this lender, the next step will be to
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check if there are further lenders available in S846. I further lenders are available, the
system selects a lender in S806 and the process described above repeats. I no fanher
fenders are avatlable, the process ends in 5830,

[0091] it the asset 1s constdered eligible in S820, the system conducts ehigibility testing
against {ender selected cligibility critenia in S822. If the asset fails to meet the lender
specilied cligibility criteria in S824, it is considered ineligible,

[0092] It the asset is considered ineligible 1w S824, the next step will be to check i there are
further deals available with this fender in S844. If additional deals are avarlable in 844,
the process described above repeats. I there are no more deals avatlable with this lender,
the next step will be to check i theve are further lenders available in S846. It funther
fenders are available, the system selects g lender in S806 and the process described above
repeats. It no further lenders are available, the process ends in S850

[0093] I the asset is considered eligible in S824, the system applics the appropriate discount
variables in S826. Sohsequently, in S828, the system identifies the amouont of the asset
that will be allocated. This amount may be calealated as the minimum of: (1) the
available amount of the asset; (2) the strictest concentration Hmit applicable to the asset:
or {3} the RQV shortfall.

100941 In SB30, the system allocates the asset and updates records. The updated records may
veflect reduction in the record of the avallable amount of the asset, reduction in the record
of the RQV shortfall, and/or an update to the record reganding the amount of
concentration hmit utilised.

{0005} After the updates, i SB40, the systemy determines whetheor the asset has been

depleted.  If the asset has not been depleted in S840, the system determines if further
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deals are available with the lender in S844. If ves, the next deal s to be selected and the
process repeats. I there are no more deals in S84, the system checks for additional
fender in S840 and if there are additional lenders available, the process repeats. If not,
the process ends in S830, having addressed all available deals with all the lenders.

[0096] if the asset has been depleted in S840, the svstem checks for further available assets
for the pool in S836. H furnther assets are avalable in S836, the next asset for this pool is
selected, and the process repeats. I no further assets ave avatlable in S836, the system
checks for additional pools in 8832, I additional pools are available in SK32, the next
poal s selected in S&02, and the process repeats. I no further pools are available, the
process ends in §834, having tested all available assets from all the available pools.

[H097] The approach described with reference to FIG. 8 15 best suited (o a run where the goal
i3 best value, as for each specific asset, the lenders can be ordered according to how they
value the asset. Therefore, to achieve best value, the asset could be allocated first to the
tender that values it the highest, and then o other fenders, moving i descending order of
value given to the asset,

0098 FiGL 938 a How chart ilustrating a process of allocation by lender in accordance with
an embodinent of the invention. The process begins in 8900 and the system selects the
next lender in $902. The ordering of the lenders will be influenced by any selections that
the borrower has made to highlight some lenders who are to be altocated at a prionity, and

ge, best value, ete.

o

the goal of the allocation ran, ¢.g. whether best covera
[O09%] After selecting the lender v 8902, the svstem identifies the next deal of this lender in
5906, In SO0, the system selects the next pool to he used for sourcing assets.  As

described above, the ordering of the pools is deiven by the borrower’s selections.
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[O0100]  Having selected the pool, the system identifies the next asset from the pool in S912.
Within each pool, assets are ordered based on the borrower BOQRs, In 8916, the system
tests the selected asset against the borrower ineligibility schedule.  If the asset is
constdered ineligible in 5920, the system determines in S952 whether there are further
assets available in the same pool. I further assets are available, the system sclects the
next asset in 8912 and the process repeats.  If there are no more assets available in this
pool, the system determines in $956 whether there are further pools available. If further
pools are available i $936, the system sclects the next pool in 5910 and the process
repeats. Otherwise, the process ends 1o $962.

(00161} I the asset is considered eligible 1n 8920, the system tests w5922 whether the asset
breaks any settings related to corpovate actions dates or board lot sizes. I the asset
hreaks either of these setiings it is {o be considered ineligible in S924. I the asset s
incligible, the process of locating additonal assets and/or pools as set forth above i
repeated.

[O0102] I the asset is considered eligible in 5924, the systewm tests against product level
eligibility rules in §S926. I the asset fails to meet these product leved eligibility eriteria in
3930, it is considered incligible. If the asset is incligible, the process of locating
additional assets andfor pools as set forth above 18 repeated.

(001031 I the asset 1s considered eligible in $930, the next step will be to conduct ehigibility
testing against lender selected eligtbility eriteria 10 S932. If the asset fails to meet the
lender specified eligibifity oriteria in 3934, it 15 considered ineligible. I the asset is

incligible the process of locating additional assets andfor pools as set forth above is
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repeated. I the asset is considered eligible in S934, appropriate discount variables may
be applied in §936.

[00104]  In 5942, the system wentifies the amount of the asset that will be alocated. In
embodiments of the mvention, this amount may be caleulated as the minimum of: (1) the
available amount of the asset, (2) the strictest concentration limit applicable 1o the asset,
and (3) the RQV shortfall, In S946, based on the logic above, the appropriate amount of
the asset is allocated.  After the allocation, the system updates the records to reflect
reduction g the record of the available amount of the asset, reduction in the record of the
ROV shortfall, and the amount of concentration linut utihised.

[001G5}  Following the apdates, the system determines if the deal has been allocated. If the
deal has not been allocated m $9350. I the deal bas not been allocated, the system checks
to see if further assets and pools are available as set forth above and if forther assets
and/or pools are avatlable, the process repeats.

(001067 I the deal has been allocated in S930, a check is made to see i further deals are
avaitable for this lender in 5964, If further deals are available in S964, the next deal {or
this fender is selected in $906, and the process repeats. I no further deals are available
for this lender in S964, the system checks for further lenders in S966. If further lenders
are available i §966, the next lender is selected, and the process repeats. I no fanher
fenders are available, the process ends in S960, baving addressed all available deals from
alt the available lenders.

[00167}  The approach of Fig. 9 i be best sulted to a run where the goal is best coverage.
because it a particular lender 18 not being successfully allocated, the process can be rolled

hack, the sequence of lenders modified, and a fresh attemapt made at allocation. The

(S5
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successtul sequence could then be utilised as the starting sequence for the following
altocation run, increasing the probability of achieving a successful run while carrying ot
fewer iterations.

[OOHDRY FIGL 10 iy a screen shot 1000 iHustrating a display of participant positions In
accordance with an embodiment of the mvention. This display may be provided through
the above~described front end interactive coraponents, Participants have a view of all of
their global obligations, trrespective of type and region of eobligation. Farthermore, these
obligations may be real obligations or hypothetical, These positions are displayed when a
borrower accesses the long box through the collateral management system.  In
embodiments of the invention, the display may also provide mformation with respect o
notional, external, and shared long boxes, as well as escrow accounts.  Information 1010
may be displayed for the borrower and may include asset class, description, and totad
amount. The information may further break down assets into received. rehypothecatable.
unavailable, encumbered, pending receipts, ad total pending.  The information may
additionally include a chart. Functions 1020 may allow a user to flter, search, print,
export, and refresh the display. A menuo 1030 may provide additional functions including
a dashboeard with alerts, reports, search capability, entitlements, and preferences. Search
functions HM0 may also be provided.

[H0109] FIG. 1 18 a soreen shot 10O fustrating an additional display of participant
positions in accordance with an embodiment of a dashboard function of the nveation.
Alerts 1110 may be categorized by type and inclode description, product, status, date.
and/or other information.  The screenshot 1H0 may also include snapshots 1120

providing a graphic view of accounts and quantifying and characterizing  assets.
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Additional functionality 1130 mclndes reports, searching, and entitlements.  Scarch
functions 140 are also provided.

(001104 The components shown 1 the FIGs. referenced above may be, include, or be
implementad by a computer or multiple computers. The components may be desenbed in
the general context of computer-executable mstructions, such as program modules, being
executed by a compuier.  Generally, program modudes include routines, programs,
objects, components, data stroctures, ete. that perform particular tagks or implement
particular abstract data types.

(00111 FIG. 12 15 a block diagram illustrating a computing system 1200 implementing
the collateral management apphcation programs 1202 in accordance with an embodiment
of the mvention. This configuration is merely exemplary and should not be construed as
hmiting.  The computing system 1200 may inclade a processing unit 1216, a peripheral
interface 1220, a user iaput wterface 1230, a system bus, a system memory 1250, a
network interface 1290, a communication device 1292, and a wemory interface 1294
The systems bus 1240 may be provided for coupling the vadious system components.

(00112} Computers typically include a variety of computer readable media that can form
part of the system memory and be read by the processing unit. By way of example, and
not mitation, computer readable media may comprise computer storage media and
communication media. The system memory 1250 may include computer storage media
in the form of volatile and/or nonvolatile memory such as read only memory (ROM)
1260 and random access memory {(RAM) 1270,

{00113} A basic inputfoutpat system (BIOS) 1262, containing the basic routines that help

to transfer information between elements, such as during start-up, 15 typically stored in

[
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ROM 1260, RAM 1270 wypically conmtains data and/or prozram modules that are
immediately accessible to and/or presently being operated on by processing onit. The
data or program modules may mclude an operating system 1274, application programs
1202, which might include variowns cligibility and allocation programs, other program
modales 1276, and program data 1280, The operating system may be or include a varniety
of operating systems such as Microsoft Windows® operating systern, the Unix operating
system, the Linux operating system, the Xepix operating system, the IBM AIX™
operating system, the Hewlett Packard UX™ pperating system, the Novell Netwarg™
operating system, the Sun Microsystems Solaris™ operating system, the OS/2™M
operating sysiem, the BeQS™ operating system, the Macmtosh™® operating system, the
Apache™ operating systemy, an OpenStep™ operating system or another operating
system of platform.

(00114} At a minimum, the memory 1250 includes at least one set of instructions that is
cither permancently or tomporarily stored. The processor 1216 executes the instructions
that are stored in order to process data.  The set of instructions may include various
instructions that perform a particular task or tasks, such as those shown m the appended
fHowcharts.  Such @ set of instructions for performing a particular task may be
characierized as a program, software program, software, engine, module, component,
mechansmy, or tool. The application programs related to collateral management may
include a plurality of software processing modules stored in a memory as described
above and executed on a processor in the manner described herein.  The program
modules may be in the form of any suitable programming language, which 1s converted

to mwachine language or object code to allow the processor or processors to read the
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instructions.  That is, written Hnes of programming code or source code, in a particular
prograpuming language, may be converted t© machine langaage using a compiler,
assembler, or interpreter. The machine language may be binary coded machine
instructions specific to a particular computer.

[O0115] Any suitable programming language may be used in accordance with the varioss
cothodinents of the invention.  [Hustratively, the programming language used wmay
mclude assembly language, Ada, APL, Basic, €, Cs+, COBOL, dBase, Forth,
FORTRAN, Java, Modula-2, Pascal, Prolog, REXX, and/or JavaScript for example.
Further, it 1 not aecessary that a single type of instraction or programming language be
utilized in comjunction with the operation of the system and method of the mvention,
Rather, any number of ditferent programming langeages may be utilized as is pecessary

or desirable.

(00116} Also, the instructions and/or data used in the practice of the invention may wtilize
any compression Or encrypiion technigue or algorithm, as roay be desired. An encryption

modale might be used to encrypt data.  Further, {iles or other data may be deerypted
using a suitable decryption module.

(00117 The computing enviromment may alse inclode other removable/nonremovable,
volatile/nonvolatile compater storage media.  For example, a hard disk drive may read or
write to nonremovable, nonvolatile magnetic media, A wagoetic disk drive may read
from or writes to a removable, nonvolatile magnetic disk, and an optical disk drive may
read from or write to @ removable, nonvolatile optical disk such as a CD ROM or other
optical media, Other removable/oonremovable, volatile/nonvolatile computer storage

media that can be used in the exemplary operating environment include, but are not
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hmited to, magnetic tape cassettes, {lash memory cards, digital versatile disks, digital
video tape, solid state RAM, solid state ROM, and the ke, The storage media are

typically connected to the system bus through 4 removable or non-removable memory

interface.
(00118} The processing unit 1216 that executes commands and instructions may be &

general purpose computer, but may utibize any of a wide variety of other technologies
mcluding a special purpose computer, a microcomputer, mini-compuoter, mainframe
computer, programmed micr-processor, micro-controller, pedpheral mtegrated cirenit
clement, a CSIC (Customer Specific Integrated Circuit), ASIC (Application Specific
Integrated Circnit), a logic circuit, a digital signal processor, a programmable logic
device such as an FPGA (Field Programmable Gate Array), PLD (Programmable Logic
Device), PLA {(Programmable Logic Array), RFID processor, smast chip, or any other
device or arrangement of devices that is capable of implementing the steps of the
processes of the mvention.

{00119 It should be appreciated that the processors andf/or memeries of the computer
system need not be physically in the same location. Each of the processors and each of
the memories used by the computer system may be in geographically distinet locations
and be connected so0 as to communicate with each other n any saitable manner,
Additionally, it is appreciated that each of the processor and/or memory may be
composed of different physical pieces of equipment.

[O0120} A user may enter commands and information into the computer through a user
iterface 1230 that wclades aput devices such as a keybourd and poioting device,

commonty referred o as a mouse, trackball or touch pad. Other inpat devices may
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inchude a nucrophone, jovstick, game pad, satellite dish, scanner, voice recogaition
device, kevboard, touch screen, toggle switch, pushbution, or the hike. These and other
input devices are often connected to the processing unit through a user input mterface that
is coupled to the system bus, but may be connecied by other interface and bus structures,

such as a parallel port. game port or a universal serial bus (USB),

i One or more momitors or display devices may also be connected to the system bug

via an interface 12200 In addition 1o display devices, compuiers may also melede other
peripheral output deviees, which may be connected through an output peripheral
interface.  The computers implementing the mvention may operate i a actworked
environment using logical connections to one or more remote computers, the remote
computers typically including many or all of the elements deseribed above.

Various networks may be implemented in accordance with embodiments of the
invention. These networks may include any of those deseribed above with reference to
FIG. 1. Although many other internal components of the computer are not shown, those
of ordinary skill in the ant will appreciate that such components and the interconnections
are well known, Accordingly, additional detals concerning the internal construction of

the computer need not be disclosed in connection with the present invention.

(00123} Those skilled in the art will appreciate that the invention wmay be practiced with

various computer system configurations, including hand-held wireless devices such as
mobile phones or PDAs, multiprocessor systenis, microprocessor-hbased or programmuable
consumer electronics, mintcomputers, manframe computers, and the ke, The invention
may also be practiced in distributed computing environments where tasks are performed

by remote processing devices that are hinked through a communications network. o a

35
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distributed computing eavironment, program modules may be located in both local and
remote computer storage media including memory storage devices.

001244 Although the aforementioned components are shown as discrete modules, each of
the modeles may alterpatively be integrated with one another.  H the modules are
discrete, multiple modules may operate cooperatively as will be further explained below.

(0012351 Although many other internal components of the computer are not shown, those

“wd
W

¢

of ordinary skill 1 the art will appreciate that such components and the interconnections
are well known,  Accordingly, additional details concerning the internal construction of
the computer need not be disclosed in connection with the present invention.

100126} Thus, embodiments of the present invention are divected a system and method for
offering global collateral management financing and liquidity services and i particular 1o
mmplementing an improved eligibility and allocation platform for global collateral
management. The proposed system will implement a single comprehensive platform for
managing collateral positions, eligibility, and allocation across multiple obligation types
and multiple regions,

13012

o
-3

7/} Participants will have a global view of their positions and obligations in the global

h

tong box. The global long box will have the capability o include inernally held real and
hypothetical posittons as well as those that have been rehypothecated.  Furthermore,
externally held positions that are i the participant’s own account, for example in
Euroclear or PTCC, will be included. The long box serves as a custody or holding
gccount fmte which assets are delivered for eventual allocation, whether this be for real or

hypothetical,
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{00128 The cligibility and allocation svstem allocates collateral from the global long box
in a borrower selected manner across all the global obligations, whilst considering
cligibility criteria set by both lenders and borrowers on those obligations. The ehigibility
and allocation engine accesses a data repository that functions as a centralized source of
cligibility and position data for all collateral management products. The system has the
capability for both actual and hypothetical allocauon, The allocation system uses a set of
algorithms and rales to ensure positions are collateralized according to configurable set of
allocation rules and eligibility criteria,

{00129 Although the platform will be available globally, it may be distiibuted locally
within an organization and to organizational participants.  Furthermore, the platform
enables global management of all different types of collateral.  In order to operate
globally, the platform must sapport many types of currencies and operate across time
ZONES,

{00130 In terms of performance, the proposed system will have superior high-speed
apphication performance, Hexibility and scalability, and will perform many functions in
real-time. {n summary, the proposed global platform includes global capabilities, and
simplifies participant use by providing an improved user interface, advanced reporting
capabilities, minimal manual processes with as much antomated workflow for participant

on-boarding, deal processing, margin management, alongside central and secure storage

for eligibility requirements and a single eligibility and allocation algorithm. There will be
fterfaces between the systeny and other internal and third-party utilities.

(00131} While particalar embodiments of the invention have been ilustrated and

described in detail herein, it should be understood that various changes and modifications
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might be made to the invention withowt departing from the scope and intent of the
mvention.

[H01321 From the foregoing it will be seen that this tnvention is one well adapted to attan
all the ends and objects set forth above, together with other advantages, which are
obvions and inherent 1o the system and method. B will be understood that certain
features and sub-combinations are of utility and may be evaployed withouot reference ©

other features and sub-combinations.
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CLAIMS
i A computer-implemented collateral management system for managing

collateral of nwultiple participants including borrowers and lenders, the system comprising:

a global long box available to each borrower, cach global tong box conligured for

storing alt types of available assety possessed by each borrower;

an  eligibility  database  storing  cligihidity and  concentration  limits, the
concentration lmits defined by leader rules controlling the acceptability of the gvailable
assets for use as collmeral, the value of the assets, and overall acceptable composition of

assets]

an inferactive participant interface accepting collateral use preferences from the
borrowers, the collateral ose preferences including, lender vanking components, asset
anking components, and allocation run type selection components for {acilitating

collateral allocation: and

an allocation engine implementing computer processing components for selecting
an atlocation sequence based on the collateral use preferences of the borrowers and in
compliance the stored eligibility and concentration imits in the eligibility database and

altocating collateral from each global long box in the selected sequence.

2, The system of claim 1, the eligibility and concentration Hmits incloding

pararseters established for the requirement of acceptable collateral by lenders including

eligible types of collateral and an amount of collateral,
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3. The system of claim 1, wherein the global long box permits aggregation of
cash and secarities collateral balances for each participant across multiple countries and

cotlateral management produets.

4. The system of claim 1, further comprising eligibihity selection componeuts
available through the interactive participant interface for allowing lender selection of

eligible collateral.

hR The system of claim §, larther compnising eligibility selection components

altowing the borrowers to designate ineligible assets.

6. The system of claimm 1, wherein the collateral use preferences include
borrower ranking of assets based on asset pool, the asset pools including available
collateral from the global long box, unavailable collateral, collateral reserved for market
trades, collateral reserved for intemal transfers, assets from external long boxes, cash

assets, credit,

B d
’r

. The system of claim 1, wherein the interactive parnticipant interface
provides Jender selection options to allow borrowers o select an order of leaders for

allocation,

8. The system of claim 1, wherein the interactive participant interface
includes mum type selection components for allowing selection between types of alfocation

FUs,
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9, The system of claim 8, wherein the run type selection components include
a top-up allocation option for specifying collateralization of specific accounts and

allowing collateralized accounts to remain collateralized.

1), The system of claim 8, wherein the ran type selection components inclade
an optimization allocation rum option for allowing borrowers to select one of a best

coverage allocation run and a best value allocation ran.

1. The system of claim 16, wherein the optimization allocation nun option

further provide borrowers with lender selection options.

12, The system of claim &, wherein the nm type selection components include
a minimum movements allocation option 1 achiove coliateralization while requining a

minimum namber of movements.

13, The system of claim 8, wherein the run type selection components mnclade
a simulation allocation run option for allowing paicipants to initiate a hypothetical

allocation run.

14, The system of claim &, wherein the ran type selection components inclade

a relrypothecation option for allowing participants o clect to sehypothecate assets,

150 A computer-implemented collateral management method for managing
collateral of muohiple panticipants  incloding  borrowers and  lenders, the method

comprising:
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nrntaining a global long box available to each borrower, each global long box

configured for storing all available types of assets possessed by each borrower;

storing eligibthity and concentration limits in an eligibility database, the
concentration huntts defined by lender rules controlling the acceptability of the available
assets for pse as collateral, the valae of the assets, and overall acceptable composition of

assets]

accepting collateral use preferences through an interactive participant interface
from borrowers, the collateral use preferences including, lender ranking components,
asset ranking components, and allocation run type selection componeuts for facilitating

collateral allocation; and

selecting, using an  allocation ongine implomenting  compuior  processing
components, an allocation sequence based on the collateral ase preferences of the
bhorrowers and in compliance the stored eligibility and concentration hmits in the

cligibility database: and

aflocating  collateral using the allocation engine implementing computer

processing components in accordance with the selected sequence.,

6. The method of claim 15, the ehigihility and concentration Hmuts including
parameters established for the requirement of acceptable colfateral by lenders including

cligible types of collateral and an amount of collateral,

a6
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17, The method of claim 15, further comprising permitting. in the global long
box, aggregation of cash and securities collateral balances for each participant across

multiple countries and collateral management products.

18  The method of clanm 15, further comprising providing cligibility selection
components available through the interactive participant interface for allowing lender

selection of eligible collateral.

19, The method of claim 15, further comprising providing eligibility selection

components allowing the borrowers to designate ineligible assets.

20, The method of claim 15, wherein the collateral use preferences include
borrower ranking of assets based on asset pool, the asset pools including available
collateral from the global long box, unavailable collateral, collateral reserved for market
trades, collateral reserved for intemal transfers, assets from external long boxes, cash

assets, credit,

21, The method of claim 15, further comprising providing, through the
interactive pacticipant interface, lender selection options to allow borrowers to select an

order of lenders for allocation,

22, The method of claim 15, futher compusing providing, through the
interactive participant interface, run type selection components for allowing selection

between types of allocation runs,

47
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23, The method of clam 22, wherpin the ron type selection components
include a top-up allocation option for specifying collateralization of specific accounts and

allowing collateralized accounts to remain collateralized.

24, The method of claim 22, wherein the run type selection components
inchude an optimization allocation run option for allowing borrowers o select one of a

hest coverage allocation run and a best value allocation nun,

25, The method of claim 24, wherein the optimization allocation nun option

further provide borrowers with lender selection options.

26, The method of claim 22, wherein the ron type selection components
inchude a minimum movements allocation option to achieve collateralization while

fequiring a minimam number of movements.

27, The method of claim 22, wherein the run type selection components
include a sumulation allocation run option for allowing participants to initate a

hypothetical allocation ran.

28, The method of claim 22, whereln the run type selection compounents

include @ rehypothecation option for allowing participants to elect to rchypothecate

assets,

29, A computer-implemented collateral management method for managing
collateral of multiple participants  including borrowers and  lenders, the method

comprising:

4%
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nrntaining a global long box available to each borrower, each global long box

configured for storing all available types of assets possessed by each borrower;

storing eligibthity and concentration limits in an eligibility database, the
concentration huntts defined by lender rules controlling the acceptability of the available
assets for pse as collateral, the valae of the assets, and overall acceptable composition of
assets, the eligibility and concentration limits including parameters established for the

requirement of acceptable collateral by lenders including eligible types of collateral and

an amount of collateral expressed as one of an amount and a percentage.

accepting collateral use preforences through an nteractive participant interface
from the borrowers, the collateral use preferences including, lender ranking components,
asset ranking components, and allocation run type selection components for facilitating

cotlateral allocation;

selecting, wsing an  allocation engine implementing  computer  processing
components,  a collateral allocation sequence selected based on the collateral use
preferences of the borrowers and 1n compliance the stored chigibility and concentration

himits m the eligibility database, wherein the allocation sequence includes at least one of

an optimization atlocation sequence inclading one of allocating to achieve

best coverage of assets and allocating to achieve best value for assets:

a top up allocation sequence mncluding the steps of keeping existing
positions focked and allocating only unallocated assets from the borrower global

long box; and

49
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a minpimum  movements allocation sequence including the step of
calculating an optimal allocation based on a nunimum amount of asset movement:

and

allocating collateral using an allocation engine implementing computer processing

components for allocating collateral from each global long box in the selected sequence.

30, The method of claim 29, father comprising performing allocation rans asing the
aflocation engine implemented by the computer processor, for redistribution of collateral
wnplementing stored rules allowing an unlimited number of re-use instances of each collateral

asset,
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