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AUTO SUBSTITUTION COLLATERAL MANAGEMENT SYSTEM AND METHOD
RELATED APPLICATIONS

{3001 ] This appheation clams priosity o US. Provisional Application senal No.
617300714, filed on February 2, 2000, This application also incorporates by reference
commonly owned PCT Application Senal No. PCT US09/52420, filed on July 31, 2009,
which claims priosity to U.S. Provissonad Application Serial No. 61/0853,563, filed on
Angust 1, 2008,  This application {uerther incorporates by reference U.S. Patent
Application Serial No 12/713,532, filed on 0340270, which claims priority o US.
Provisional application serial 61/157.962, filed on 03/06/09.

TECHNICAL FIELD

(0021 Embodiments of the invention are related generally to systems and methods for
managing collateral involved in tri-party repurchase (repo) agreements and risk involved
in the tri-party repo {TPR) market,

BACKGROUND OF THE INVENTION

{0003 Repo agreements mvolve contracts {o exchange securities for cash for a himited
time period,  The arangement may be characterized as a loan in which title to the
securities does not change hands.  In the tn-party space, an independent agent bank or
clearing house oversees the standard two party repo transaction. The responsibilities of
the independent agent include maintaining aceeptable and adequate collateral and overall
maintenance of the ouwtstanding repo trades.  The TPR transactions can be overnight
trades, term trades with some fixed future matunty date, or open trades, which remain o

place until either one of the parties elects not (o renew,
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{0004 Currently, a limited number of institutions serve as intermediary clearing banks.
The TPR market serves as a mechanism for financing securities nventories held by banks
and dealers that wake securities markets and contribate to the Hguidity of those securities
markets.  However, despite the fact that the availability of the TPR market enhances
flexibility for both dealers and lenders, a large volume of exposure being handled by a
smatl muaber of institutions creates substantial liability for dealers,

[000S] Farthermore, from an operational perspective, curvent market tade practices do
not clearty differentiate between tenm, overnight, and open transactions, and therefore,
clearing banks do not receive this information from their clieats in a timely fashion and
are forced io treat all TPR transactions smmilarly,  Thas, wsing corrent collateral
management processes, TPRs are unwound each morning when collateral s transferred
from lenders to one of the existing clearing banks, with allocations beginning i the
afternoon.  Between the sawinding process in the moming and the allocation of new
trades in the afternoon, the clearing banks are subject 1o substantigl counterparty and
market risk. In the event of a market disruption, the risk could be amplified.

[O008] Thus, a solution 18 needed for improved collateral management with respect to
TPR transactions in order (o minimize risk exposure. To facilitate participation, the
solntion should preferably be fully automated and incorporated in or accessible to the
infrastructare of the clearing bank.

SUMMARY OF INVENTION

[O007] Embodiments of the invention are related to an awto substitution method for

factlitating fulfilhment of intraday trading requirements by implementing collateral 1

encumbered shells of tri party repo agreements. The method may be triggered upon

o



WO 2011/097200 PCT/US2011/023289

I72167.020082

notification of insufficient unencumbered collateral to sausfy delivery instructions for
required collateral. In one aspect of the invention, the method includes receiving, at an
auto substitution system, a request for the required collateral upon failure to locate
pnepcumberad required collateral and implomenting computer processing components of
the auto substitwtion system 1o perform actions i msponse.  The actions include
searching for the required collateral in the cocumbered shells and upon finding the
required collateral, searching for replacement collateral for the required collateral. The
method further includes implementing the required collateral found i the encumbered
shells to fulfill delivery instructions and substituting the replacement collateral for the
required collateral found in the encumbered shells.

[O008] In a further aspect of the Invention, an auto substitution method is provided for
factlitating felfithment of intraday trading requuirements by implementing collateral in
encumbered shells of i party repo agreements. As set forth above, the method may be
triggered upon notificaton of insufficient soencambered collateral to satisfy dehivery
instructions  for required collateral.  The method mclodes receiving, at an auto
substitution  system, a request for the required collateral upon falure to locate
unencumbered reguired collateral. Upon seceipt of the request, the method ncludes
implementing computer processing components of the awto substitution system 1o
perfory actions including searching for requived collateral in the encumbered shells and
ppon finding the required collateral, searching for replacement collateral for the required
collateral. The method further includes locating available cash upon failure to locate
replacement coltateral, implementing the required collateral found o the encumbered

shelly to fulfill delivery instructions, and substituting the available cash for the required
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collateral found i the encumbered shells. The method further includes dynamically
scanning encumbered shells for cash upon receipt of secarities and re-collaterabizing the
cash with the received securities.

In a further aspect of the wvention, an awo substitution system s provided for
facilitating fulfillment of intraday trading requirements by implementing collateral in
encambered shells of i party repo agreements, Operation of the system is triggered by
notification of msufficient unencumbered collateral to satisfy delivery nstructions for
required collateral. The system includes an interface for veceiving a request for the
required collateral upon failure to locate snencambered required collatersd and a required
collateral locator module for locating the required collateral in the encumbered shells,
The system further includes a replacement collateral locator module for operation apon
finding the required collateral, the replacement collateral locator module including
components for searching for replacement collateral for the required collateral.  The
system further ncludes an auto sabstitotion engine implerenting computer processing
components for utilizing the required collateral found in the encunabered shells to fulfill
defivery instructions and substituting the replacement collateral for the required collateral
found in the encumbered shells.

BRIEF DESCRIPTION OF DRAWINGS

The purpose and advantages of the present invention will be apparent to those of
skill in the art from the description (n conjuoction with the drawings, wherein:

FIG. | 15 a block diagram illustrating an operating envireument for an anto

substitution system in accordance with an embodiment of the invention;
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(00121 FI1G. 2 is a block diagram illustrating interaction between parties (0 a transaction
in accordance with an embodiment of the invention;

[O013] FIG. 3 is a block diagram iflostiating an anto substitution system in accordance
with an embodiment of the invention:

[0014] Fig. 4 15 a tlow chart illostrating operation of an awto substitution system in
accordance with an embodiment of the invention;

[O015] Fig. 518 a flow chart illustrating a method for seeking requived collateral for auto
substitution in accordance with a an embodiment of the invention:

[0016] Fig. 6 is a flow chant dlustrating a method for locating replacement cotlateral for
auto substitution in accordance with an embodiment of the iwvention;

{0017} Fig. 7 is a Hlow chant Hustrating a method for awto substitution 1w accordance with
an embodiment of the invention:

[O018] Fig. 8A is a How chant illustrating s method for dynamic cash release in the auto
substitution system in accordance with an embodiment of the invention;

{O019] FHG. 8B 1s a flow chart illustrating a method performed by a re-gueue manager in
accordance with an embodiment of the invention; and

{00201 FIG. 9 is g block diagram illustrating & computing environment for implementing
a method and systemn in accordance with an embodiment of the fnvention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

(0021} Embodiments of the present invention are directed to managing collateral by
implomenting anto substitation for TPRs 1o allow desders o access securities in TPR
atrangements in order 1o trade and meet infraday clearing reguivements,  The proposed

system includes a dynamic collateral sobstitution capability, referenced herein as auto
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substitution.  Aunto substitution enables dealers to extract reguired sccurities from
encumbered shells, where a “shell” represents the requirements {amount, profile, term.
rate, ete.) of a TPR deal.  As will be further explamed below, the auto substitution
process will substitute equivalent or better quality of securities of cash ensuring that
fenders are fully collateralized at all tumes.

00221 The proposed auto substitution system may be mcovporated within or operate in
conjunction with a larger collateral management system, soach as that deseribed 1w ULS.
Patent No. 7.480,632 o Fudali et al., or the systems described in provisional application
Sorial No, 61157962 filed on March 6, 2009, PCT Application Serigl No. PCT
US06/52420, filed on July 31, 2009, and US. Provisional Application Serial No.
61085563, filed on August 1, 2008, the discloswres of which ae incorporated by
reference.  This application further incorporates by reference and may operate in
conjunction with the svstem deseribed in ULS. Patent Application Serial No 12/715,532,
tiled ou 03402710, which clatras prionty to ULS. Provisional application seral 61/157,962,
filed on 03/06/09. However, the auto-substitution system described herein may be
emploved specifically for TPR collateral management activities, while the overall system
operates across a larger umverse of products and obligations,

[0023] FIG. 1 s a block diagram illastrating an operating environment for an auto
suhstitotion system in accordance with an embodiment of the inventon. A dealer system
10, a lender system 20, and a clearing bank system 30 may be connected over a network
40, The clearing bank system 30 may inclade or access a collateral management systen

50. The collateral management system may include an auto substitution system 100,

_6-
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(0024} The dealer system 10 represents a collateral provider system and lender systems
20 represent collateral receivers, Although only one of each system is shown, it should
be understood that multiple systems of each type may be connected over the network
Typically, dealer systems 10 and lender systems 20 may be required (o be enrolled in the
collateral management system 30 operated by the clearing bank 30 in order to participate.

[0025] The clearing bank system 30 may operate as termediary for the purposes of TPR
agreements, but further may include traditional banking services and systems.  The
cotlateral management system 30 may be incorporated i the clearing bank system 30 or
may be a separate system accessible to the clearing bank svstem 30, Similarly, the asto
substitution system 100 may be incorporated in or accessible to the collateral
management system 50 and the clearing bank system 30.

[0026] Network 4G may include varions networks in accordance with embodiments of
the mvention, including a wired or wireless local area network (LAN) and a wide arce
network (WAN), wireless personal area network (PAN) and other types of networks.
When used in a LAN networking environment, computers may he connected {o the LAN
through a network interface or adapter.  When wsed in a oetworking environment,
computers may include a communication mechanism.,  Commaunication devices may be
internal or external, and may be connected to the system bas via the user-imput interface.,
or other appropriate mechanism.  Compuoters may be connected over the Intermet, an
Intranet, Extranet, Ethernet, or any other system that provides communications.  Some
suitabie communications protocols may inchude TCPAR, UDP, or OSI for example. For

wireless communications, commanications protocols may include Bloetooth, Zigbee,

“J
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ItDa or other suitable protocol.  Furthermore, components of the system may
conumunicate through a combination of wired or wireless paths.

{00271 The collateral management system 30 allocates securities as collateral from
participant long boxes and collateral accounts to lender collateral acconnts.  Eligibility
selection conponents may be avatlable o both borrowers and lenders and may provide
the oppontunity for both counterpardes to adjust eligibility settings,  The ehigibility
selection components may allow lenders o specity eligibility criteria by detailing the
assets that they will accept. An interface may be provided to allow lenders 1o designate
cligibility at a product level, so that certain assets may be considered ineligible across all
participants. The eligibility selection components may provide leaders with self-service
capability allowing them to set up eligibility schedules. Alternatively or additionally, an
interface may be provided through the financial institotion at an administrative level In
order to allow setup on behalf of the puticipant.  Additionally. the eligibility selection
components allow borrowers to specify the assets that they would like to be considered as
incligible. Borrowers may designate individual assets or an entive clasy of instruments as
ineligible or as unavailable to specific lenders. Both the borrowers and the lenders will
be able to independently view the actual eligibility schedule that s in force. the pending
changes, and for the pending changes, an indication of when they will be effective. A
web and a graphical user interface preferably allows participants to view positions via the
weh and o input and manage the eligibility data across all collateral management
products, From the user interface, the user may be able to make adjustments to eligibility

criteria definitions doring the trading day,
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[O02R] An interactive ranking engine mayv allow borrowers, who are the collateral
providers, 1o use collateral types as the basis for assigning a relative guality of collateral
or asset class priority.  In preferred embodiments, borrowers have the capability o be
able to update thelr priorvity  of assets intraday, and to allow multiple settings to be
changed through the day. Thus, the borrower 1s successfully able to specify its own order
for sorting the assets, thereby overriding any existing svstem default order,

[0029] Lenders, who are the collateral receivers, use the collateral type 1o define
cligibitity and may also associate concentration Hmits against them.  Borrowers nuay be
provided with the ability to rank or pricrttize assets from “Allocate first’ to "Allocate
last’. The Bowower will typically want to allocate the lowest guality asset it has o
fenders first and then move up the scale. The system evaluates each asset to ensure that
the strictest of the limits 18 not broken and to ensure that none of these hmits is broken
individually, For example, a set of lender accounts could be part of a cross account group
concentration limit,  Ouce the group of accounts has reached uis limit, then no wmore
collateral can be allocated even though the individual accounts’ concentration timits have
aot been reached. An additional check involves calculation of the amount of collateral
that can be atlocated.

100301 The eligibility eniteria will be specified vsing a rules based approach similar to the
manner in which email asers specity rules for managing incoming email, In a preferred
enthodiment, the rules are configured in a tree format, starting with an asset type. and
descending multiple levels, with muldtiple forks en route, as further granularity s

specified. A similar tree structure may also be osed to specify concentration limits and

_9.
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haircuts. The rules based approach altows the participants to specify exactly what assets it
will aceept, without having to separately call out exclusions.

[0031] The system 100 leverages a robust technical architecture to allow for completion
of trades in seconds, While trades reguinng anto substitution may take severad seconds
fonger than trades executed in the existing timeframe without this capability, the total
time will be well within market 1olerances. Furthermore, clearance and TPR may operate
on a shared platform that allows for efficient review of trading and repo collateral activity
in order to further facilitate tmely sabstitutions.

(0032 Embodiments of the system are configured o leverage a moming window prior (o
market opening,  Currently, dealers istruct the vast majority of daily settfement activity
prior to Fed wire open.  Therefore, the clearing bank can begin to execute auto
substitution before the market opens without impacting clearance activity. However,
vartous processes implemented by the auto substitution system may run penodically or
continaously or when triggered throughout and after termination of the trading day.

{0033] FIG. 2 is a block diagram illostrating interaction between parties 1o a transaction
in accordance with an embodiment of the mvention.  As set forth above, a repo
agreement occurs between two parties. One party agrees to loan or deliver securities and
thus provides them i exchange for receiving cash from the other party. A tri-party repo
introduces an mmtermediary © manage the exchange. FIG. 2 illostrates the delivenng
party 210 referenced as a brokerfdealer/sellerborcower 210 delivering securities 220 t
an iatermediary 200, which 1% preferably & clearing bank implomenting an awto
suhstitution system. A huayerfinvestor/lender 230 delivers a loan amount 230 to the

clearing bank 200 in exchange for the securities 2200 At a futwe date, the

-10-



WO 2011/097200 PCT/US2011/023289
I72167.020082
broker/dealer/seller/borrower 210 will retarn the cash and retrieve the secorities 220
temporarily held by the bayerfinvestor/flender 230,

[0H034] The clearing bank 200 operates as adminsstrator of the transaction and performs
collateral allocation.  As part of a TPR agrecment, the three parties agtee to a collaterad
management service agreement that includes an eligible collateral profile that enables the
buyer to define acceptable risk in terms of collateral. In other words, the buver defines
the collateral and the margin reqoired on the asset class that it is prepared to bold against
cash. In embodiments of the mvention, the clearing bank offers collateral ehigibility
filters to faciiitate the creation of an cligible collateral profile.

[0035] FIG. 3 is a block dingram illustrating an auto substitotion system 300 in
accordance with an embodiment of the invention. Three primary substitution vohime
mitigants that can be leveraged by the displayed auto sebstitution system 300 nelode:
{1) the majority of deliveries can be offset with receives, typically before market open;
{2) most dealers have a pool of anencumbered collateral not financed in TPR that can be
leveraged: and (3) CUSIP {cash temporarily substitution securities as collateral) can be
feveraged to ensure timely release of collateral.

[0036] The auto-substitution system 300 may include a collateral management/clearing
bank mterface 310 that receives information from and delivers imformation to external or
integrated systems. Operationad corpponents that veceive and deliver information through
the interface 310 may include a required collateral locator module 320, a replacement
collateral focator module 330, an awte-substitution engine 340, and a dysamic cash
release module 350, These components may be or include both seftware and/or hardware

components and further may be configured in any manner saitable for accomplishing the

-1t -
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functions explained herein, A goene 360 15 accessible to the aforementioned components
and may be managed by a re-queue manager 370,

[0037] The required collateral locator module 320 is provided to locate required
collateral for use in daily trading activity, Operation of this module may be triggered in
order to release collateral 1o process recetved trading requests and may be triggered prior
to the beginning of the trading day. The required collateral represents collateml requived
to execute the trading requests, While the clearing hank will fivst atterapt to locate
unencumbered collateral, if the spencumbered collateral cannot be located from other
sources, the required colliateral locator module 320 will be utilized o locate suitable
encumbered collateral locked in encambered TPR shells.

[0038] The replacement collateral locator wodule 330 operates upon location of the
required collateral by the required collateral locator module 3200 If the required
collateral locator module 320 does not find the reguired collateral, the replacement
collateral tocator module 330 has no need © operate.  The replacement collateral locator
modale 330 operates to cosure that TPR agreements remain fully collateralized at all
times. Thus, the replacement collateral focator module 330 attempts to locate collateral
of adequate guality to substitute into the TPR shell. The replacement collateral locator
maodale 330 may seek the replacement collateral m a long box location specified by the
system participants. The long box location may store free wnencumbered collateral as
well as cash. In the event that the replacement collateral locator module 330 cannot
locate coltateral of adequate quality in the pre-specified locations to substitute into the
TPR shell, the replacement collateral locator module 330 may attempt to locate adegnate

cash in the system participant’s long box to temporarily collaterahize the TPR. As will be
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further explained below, if the replacoment collateral ocator module 330 does not find
collaieral of adequate quality or sufficient cash in the long box for substitution into the
TPR shell, the required collateral cannot be extracted from the TPR shell.  Instead, the
trading request will be placed in the quene 360, which will be auto-scanned by the re-
gueue manager 370, as will be further described below, until the collateral is available,

{0039 The auto substitution engine 340 functions to ensure that the required collateral is
provided for the trade request and that the replacement collateral 1s substituted into the
TPR shell so that the TPR agreement remains folly collateralized.

{0040 The dynamic cash release module 353 15 provided to facilitate the release of cash
locked in the TPR shells. Because the replacement collateral locator module 330 replaces
required collateral with cash when collateral of sufficient qoality cannot be located as a
replacement, there 18 a peed to scan the shells in order to re-collateralize the cash with
securitics. The dynamic cash release modale 350 performs this Tunction,

[0041] The queue 360 s provided to enable trade reguests to await receipt of a safficient
quality of required collateral or replacement ceollateral,  When either the required
cotlateral locator module 320 or the replacement collateral locator module 330 fails o
find sufficient reguired collateral or replacement collateral, the regquest can be put in the
gueune 300, Items in the gueue 360 will pertodically be scanned and compared 1o newly
received collateral by the re-goene manager 370 so that the appropriate action can be
taken to extract required collateral and substitute replacement collateral. The re-queue

manager 370 may operate at regular intervals throughout the trading day.
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{0042 In evaluating both required and replacement collateral, the aute substitution
system preferably evaluates the eligibility reguirements as desenbed above that may have
been pre-designated by borrowers and/or lenders.

[0043] The auto substitution system 300 may additionally inchude or access components
for handling General Collateral Finance {GCF) Repos. The systems may mmplement &
combination of auto substitution and secured credit line functions. Secority level auvto
substitution can be osed o facilitate the daily maturing of GCF and preserve the
collateralization of the end lender. The clearing bank svsienm may perform securities of
cash substitution with the end lender (o release required collateral, potentially providing
secured financing via a secured credit Hne.  The clearmg bank retums the required
securities to FICC, FICC returns cash to the clearing bank system, offsetting the secured
credit line extension.  Finally, the clearing bank system regularly reviews avatlable
collateral to replace cash with collateral in a non mataring repe. A separate GCF
handling module may be wmcorporated in or accessible to the auto substitation system 1n
order to faciiitate the performance of the above-described steps.

[O044] A web and graphical user interface may be provided through the auto substitution
or collateral management system to allow participants t© view, input, and magage
positions via the web.  Such an interface 18 more folly desembed in ULS. Patent
Application Sertal No. 12/715,532, which is meorporated herein by reference.  The
interface may be accessed from or integrated with the auto substitution system. From the
user interface, the dealers may be able fo select from a set of collateral prioritization
parameters in order to direct the auto substitntion systemn to optimize collateral for TPR

foans,
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[O045] Through the interface or through a system representative, dealers may be able to
mitiate a full optimization ot the end of the day 10 ensure the most efficient use of
coflateral, In preferved embodiments, dealers also have real time access to thelr accounts
with the ability 1© montior loan composition.  Additionally, lenders also have access to
real time reporting capabilities through the user interface.

[onde] In emwbodiments of the invention, users will also have access to real-time self-
service reporting and inquiry management. So that client service representatives may be
fully utilized, the platform may provide these representatives with a remote deskiop
capability so that the representatives can see the client interface. The oser interface i
designed to enable client initiation of transactions and sumplified viewing of activity,

[0047] In terms of performance, the disclosed system 18 configured to have superior bigh-
speed application performance, flexibility and scalability, and will perform many
functions in real-time, In summary, the disclosed platform includes an improved user
interface, advanced reporting capabilities, minimal manoal processes, and enhanced
awtomated worktlow. Interfaces are also provided between the system and other internal
and third-party utilities.

{00481 Fig. 4 is a flow chart illustrating operation of au auto substitaion system in
accordance with an embodiment of the invention. The method begins in §400. Prior o
the start of the method, a collateral management system of the clearing bank may receive
trading Instructions. The majority of these Instructions may be received prior to the
opening of the market. The clearing bank attempts 1o manage collateral to fill the
delivery instructions. The nitdal management step typically examines available and

pnencumbered collateral or performs matching with pending receivables, If the collateral
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is avatlable, the collateral management svstem performs allocation and the process ends.
However, if the initial matching fails, the awto substitution system operates to perfonm
auto substitution. Operation of the acto subhstitution system may include processes A-E
as shown, Process A seeks required collateral, Process B secks replacement collateral,
and Process C performs auto substitution. Process D can ran concurrently o perform
dynamic cash release. Process E can also ron concurrently for quense management. The
method ends in S420. Each of these processes will be described in greater detail below
with respect to F1Gs 53-8,

{0049 Fig. 5 is a flow chant dlustrating a method for seeking reguired coliateral for anto
substitution in accordance with an embodiment of the mvention. Process A begias in
S500 and the requived collateral locator module searches encumbered TPR shells for
required collateral in 8510, I the required collateral is found in S520, control passes to
the replacement collateral locator modale and Process B in $330. I the required
collateral is not found s S520, the method proceeds to 8330 to place the delivery 1 the
quene. In $340, the system activates auto-scauning capabilities to match items in the
gqueue with receives. The aato-scanning s performed in Process K by the re-queue
manager and may continue o operate periodically at regular wmtervals throughout the
trading day. While 8340 is shown in a specific sequential order, 1t may alternatively
ocear m a different process, i a different ovder, or may take place continwously durning
operation of the anto-substitution system. The scanning process may, for example, be
triggered upon release of each new security, If the reguired collateral locator module
does not find collateral, the process ends in S560 and no search for replacement collateral

ix conducted.
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LINI Fig. 6 is a flow chant dlustrating a method for locating replacement cotlateral for
auto substitution in accordance with an embodiment of the invention. The process begins
in S600 and the replacement collateral locator modale searches for replacement collateral
in $61Q. The scarch for replacement collateral may be conducted on locations iy a long
box which are preferably pre-defined by svstem participants. . To be gualified
replacement collateral, the collateral must be of equal or better quality than the collateral
heing replaced. I qualified replacement collateral 1s found in S612, then control passes
to the anto substitution engine in S660. If quabified replacement collateral 18 not found in
5612, the system searches for sufficient replacement cash in 8620, I the cash s
available in S630, the system passes control 10 the aute-substitution system in S660,
which subsequently replaces the requived collateral with the replacement cash. I cash 18
not available iy S630, the system places the delivery in the quene 1 3640 and activates
auto-scanning 650, which is performed by the re-queue manager in process E, so that the
gueue will be scanned when additional securities and/or cash are received. As sot torth
above, the anto scanning may occur in a different sequence and further may occur
continuously or periodically during operation of the auto substitution system. The
scanning process may alternatively be triggered by receipt of each new security, The
process ends in 8670,

[00531] Fig. 7 is a How chan illustrating a method for awto substitution 1w accordance with
an embodiment of the invention. The method hegins in $700 and the auto substitstion
engine delivers required collateral in S7100 In 8720, the anto-substitution engine
substitutes replacement collateral or cash for the required coltateral, The process ends in

S730.
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(0032 Fig. 8A is a flow chart illustrating a methed for dynamic cash release in the anto
substitution system in accordance with an embodiment of the invention. The process
begins in S810 and the dynamic cash release module scans encumbered TPR sheldls for
cash i S810. If cash is found in S812, the dvaamic cash release module looks for an
appropriate replacement for the cash n S&820. If an appropriate replacement is found in
SR30, the dynamic cash release module veleases the cash and re~-collateralizes the TPR
with a security as the appropriate replacement. The process ends in S830. The dynamic
cash release process may be triggered upon receipt of gach new security.

[0033] FiG. 8B is a flow chart illustrating a method for re-queue management 1n
accordance with process B as performed by the above-described re-queue manager. The
process begins 1 S860 and the re-queue manager compares a list of receives with
deliveries in the quene i S870 to ook for matches. To make the comparison, the re-
queue manager scans the queue for transactions that have been previousty attempted to be
settled, it then checks to see if enough avallable positions have been received i this 1ssue
so that the Hem can be directly processed for setdement  In embodiments of the
mvention, if immediate settlement Is not possible, the item may be re-sent to the auto
substitution system and if suitable collateral cannot be found, 1 will be returned o the
guene.

[0054] As set forth above, a match is found when collateral of the pecessary guality is
received. The quality should be equal to or greater than the quality of the collateral being
replaced. If @ mageh is found in S&80, control is passed 1o the aute-substitution engine in
S882, It a match is not found in S88Y, the process repeats. As set forth above, i the

transaction cannot be settled immediately with a match that s found, auto substitution
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may be attemipted again and the process may repeat if the tem ix returned o the queue.
Even if a match is found i SKRO, the process will repeat within system parameters. For
example, the system may discontinee the process if the guene I3 empty, if certain time
constraints exist and have been triggered, orif a pre-set number of execution cycles has
been reached. However, 1t s not necessary for the system 10 implement constraints and it
is possible for process B to execute continuously,

[0055] The methods Hustrated above with reference to FiGs, 4-8 may begin prior to fed
wire opening, for example between 4AM and 8:30AM. However, the auto substitution
may continue throughoat intraday activity between approximately 8:30 AM and 3PM or
throughout the trading day. Final optimization procedures may occur during end of day
processing between approximately 3PM and 6PM.

[O056] The process is tHhustrated with respeet to a single item of collateral. However, it
should be understood that the process is capable of execoting multiple cycles n order to
cover all reguired deliveries with collateral. Each tume a oyele ends, the system proceeds
to another delivery instruction for fulfillment onill no delivery instructions remain.
Fuarthermore, with respect 10 new securities received, auto substitution logic dynamically
scans shells to release cash and re-collateralize with securities. Thuos an additional step 18
executed for revisiting cash substitutes in order 1o ve-collateralize. This step may be
perforued by the dynamic cash release manager deseribed ahove,

[037] In the event that a pending receive has been implemented to support a pending
detivery and the reccive s not received, the system has the capability to cancel the

finkage and leverage auto substitution 1o attempt a conaplete delivery.
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LINNY FI1G. 9 15 a block diagram Hustrating & computing system 900 implementing auto
substitution components in accordance with an embodmment of the invention. This
configuration s merely exemplary and should not be construed as Hmiting, Itis likely
that multiple computing systems or devices will be utilized to implement the method and
system in accordanee with embodiments of the mvention, The computing system 900
may nclode a processing unit 910, a peripberal imerface 920, a user input interface 930,
a system bus 940, a system memory 950, a network interface 990, a connected
comumunication device 992, and a memory interface 994, The system bus 940 nmay be

provided for coupling the various system components.

{0059] 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 imitation, computer readable media may comprise computer storage media and
communication media. The system memory 950 may include computer storage media in
the form of volatile and/or nonvolatile memory such as read only memory {ROM) 960
and random access memory (RAM) 97(L

[0006] A basic input/output system (BIOS) 962, containing the basic routines that help 1o
transfer information between clements, such as during start-up, is typicatly stored in
ROM 960, RAM 970 typically contains data and/or program modules that are
immediately accessible to and/or presently being operated on by processing anit. The
data or program madules may include an operating system Y74, auto substitution
gpphication modules 972, other program modules 976, and program datg 980. The
operating system may be or include a variety of operating systerns such as Microsoft

Windows® operating systen, the Unix operating systeny, the Linux operating system, the
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Xenix operating system, the IBM AIX ™ operating system, the Hewlett Packard UX™
operating system, the Novell Netware™ operating system, the Sun Microsystems
Solans™ operating system, the OS/2™ gperating system, the BeOS™ operating system,
the Macintosh™® operating systeny, the Apache™ operating system. an OpenStept™
operating system or another operating svstam of platform,

[0061] At @ minimum, the memory 930 includes at feast one set of instructions that is
either penuanently or temporarily stored, The processor 910 execotes the instroctions
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 in the appended
flowcharts, Such a set of instractions for performing & particular task may be
characterized as a program, software program, software, engine, module, component,
mechantsm, or tool. The anto substitution application modules 972 may inelnde a
plurality of software processing modules stored in @ memory as described above and
executed on a processor w the manner described herein. The program modules may be in
the form of any suitable programming language, which is converted to machine language
or abject code to allow the processor or processors to read the nstructions. That is,
written lines of progranmiming code or sonrce code, in a particular progrianming laugnage,
may be converted to machine language using a compiler, assembler, or interpreter. The
machine langnage may be binary coded machine nastractions specific to a paticular
computer. Hustratively, the programming laoguage used may inclade assembly
language, Ada, APL, Basic, T, C++, COBOL, dBase. Forth, FORTRAN, Java, Modula-2.
Pascal, Prolog, REXX, andfor JavaScript for example. 1n embodinents of the invention,

Ab Initio™ soliware ts Unplemented and stroctured query language (5QL) is
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implemented for coding. Farther, i is not necessary that a single type of instractions or
single programming language be utilized in conjunction with the operation of the system
and method of the invention. Rather, any nomber of different programming languages
may be utitized as 15 necessary or desirable.

[0062] Also, the instructions andfor data used in the practice of the invention may utilize
ANy COMPression or encryphion technique or algovithm, as may be desired. An encryption
module might be used to encrypt data. Further, files or other data moay be decrypted
using a sutable decryption module, for example.

{0631 Also, the instructions and/or data used in the practice of the invention may utilize
any compression or encryption technigoe or algorithm, as may be desired. An encryption
module might be used to encrypt data. Further, files or other data may be decrypted
psing a suitable decryption module.

10064 The computing environment may alse include other removable/nonremovable,
volatile/nonvolatile computer storage media.  For example, a hard disk drive may read or
wrie to nonremovable, nonvolatile magnetic media. A magoetic disk deive may read
from or writes o a removable, nonvolatile magoetic disk, and an optical disk drive may
read from or write to g removable, nonvolatile optical disk such as a CD ROM or other
optical media. Other removableMmonremovable, volatile/nonvolatile computer storage
media that can be used m the exemplary operating eovivonment include, but are not
himited to, paper, paper transparencies, a compact disk, a DVD, an ivtegrated circuit, a
hard disk, a floppy disk, an optical disk, a magnetic tape, 8 RAM, a ROM, a PROM. a
EPROM, a wire, a cable, a fiber, communications channel, a satellite (rungmissions or

other remote transmission, as well as any other meditm or sowee of data that may be
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read by the processors of the invention.  The storage media are typically connected to the
system bus throagh a removable or non-removable memory interface

Further, the memory or memories used in the processing machine that implements
the invention may be in any of a wide vanety of forms to allow the memory to hold
instroctions, data, or other information, as is desired. Thus, the memory mught be n the
form of a database to hold data, The database muight nse any desived arrangement of files
such as a flat file arrangement or a relattonal database arrangement, for example.

The processing unit 910 that executes communds and instructions may be a
general purpose computer, but may atilize any of a wide variety of other technologies
including a special purpose computer, a microcomputer, mini-computer, mainframe
computer, programmed micro-processor, micro-controlier, peripheral integrated cireuit
element, a CSIC (Costomer Specific Integrated Cireuit), ASKC (Application Specific
Imtegrated Circuit), a logic circuit, g digital signal processor, a programmable logic
device such as an FPGA {(Feld Programmable Gate Array), PLD (Programmable Logic
Device), PLA (Programmable Logic Array), REID processor, smart chip, or any other
device or arrangement of devices that 18 capable of implementing the steps of the
processes of the vention,

it is appreciated that in order to practice the method of the invention as deseribed
above, it is pot necessary that the processors and/ov the memories of the processing
machine be physically located in the same geographical place. That is, each of the
processors and the memories used by the processing machine may be located in
geographically distinet locations and comected s0 a8 to commumicate in any suitable

manner. Additionally, it is appreciated that each of the processor and/or the memory may

1
Yk
1
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be composed of different physical pieces of equipment. Accordingly. it 1s not necessary
that the processor be one single piece of equipment in one location and that the memory
be another single prece of equipment in another location, That s, it i3 contemplated that
the processor niay be two pieces of equipment in two different physical locations. The
two distinet pieces of equipment may be connected in any suitable manner. Addiionally,

the wemory may include two or more portions of memory in two or more physical

locations.
[0008] To explain further, processing as deseribed above is pedormed by varions

components and various memornies. However, it is appreciated that the processing
performed by two distinet components as described above may, s accordance with a
further embodiment of the mvention, be performed by a single component. Further, the
processing performed by one distinet component as deseribed above may be performed
by two distinct components. In a similar manner, the memory storage performed by two
distinet memory postions as deseribed above may, in gecordance with a further
embodiment of the invention, be performed by a single memwory portion. Further, the
memory storage performed by one distinct memory portion as described above may be
performed by two memory portions.

[0069] A user may enter commands and information into the computer throongh a user
interface 930 that mclades input devices such as a keyboard and ponting device,
commuonly referred to as a mouse, trackball or touch pad. Other input devices may
mclude a microphone, joystick, game pad, satellite dish, scanner, voice recognition
device, kevboard, touch sereen, toggle switch, pushbutton, or the ike. These and other

input devices are often connected {o the processing unit through a wser puwt inferface that
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is coupled to the system bus, bt may be connected by other interface and bus structures,
such as a parallel port, game port or a umiversal serial bus (USB).

[H070] One or more monitors or display devices may also be conpected to the system bus
via an interface 920, In addition to display devices, computers may also include other
peripheral output devices, which may be connected through an output peripheral
interface. The compaters implementing the invention may operate 1w a networked
environment asing logical connections to one or more remote computers, the remote
computess typically including many or all of the elements described above.

(00711 Thas, in the system and method of the inveantion, a variety of “user interfaces”
may be utilized to allow a user to interface with the processing machine or machines that
are used to implement the wvention. As used heretn, a user interface includes any
hardware, software, or combination of hardware and software used by the processing
machine that allows a user to interact with the processing machine. A user interlace may
be 1u the form of a dialogue sereen for example. A user interface may also include any of
a mouse, touch screen, keyboard, voice reader, voice recognizer, dialogue screen, mena
box, list, checkbox, toggle switch, a pushbutton or any other device that allows g userto
receive information regarding the operation of the processing machine as it processes a
set of instructions andfor provide the processing machine with information. Accordingly,
the user interface is any device that provides commuanication between a user and a
processing machine. The information provided by the user to the processing machine
through the user interface may be in the form of a command, a selection of data, or some

other input, for example.



WO 2011/097200 PCT/US2011/023289
I72167.020082

{00721 As discussed above, a user interface 18 utilized by the processing machine that
performs a set of instructions such that the processing machine processes data for a user.
The user wnterface is typically used by the processing machine for intervacting with a user
either to convey information or receive information froms the user. However, it should be
appreciated that in accordance with some embodiments of the system and method of the
invention, i 18 not necessary that a human aser actually interact with a user mterface used
hy the processing machine of the mvention. Rather, it i3 also contemplated that the user
interface of the invention might interact, Le., convey and receive information, with
another processing machine, rather than a haman user. Accordingly, the other processing
machine might be characterized as a user. Further, it is contemplated that a nser interface
utibized m the system and method of the invention may interact partially with another
processing machine or processing machines, while also interacting partially with a human
user,

[0073] Various networks may be implemented in accordance with embodiments of the
invention. These networks may woclude any of those described above with reference to
FIG. 1. Although many other internal components of the computer are not shown, those
of ordinary skill in the art will appreciate that such components and the interconnections
are well known, Accordingly, additional details concemning the intemal construction of
the computer need pot be disclosed in connection with the preseat invention.

[(074] Further, various techaologies may be used to provide communication between the
various processors and/or memories, as well as to allow the processors and/or the
memories of the invention to communicate with any other entity; Le., so as to obtain

further instructions or 1o access and use remote memory stoges, for example. Such
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technologies used to provide such communication might include a netwaork, the Internet,
Intranet, Extranet, LAN, an Ethemet, or any client server system that provides
communication, for example. Such communications technologies may use any suitable
protocol such as TCPAPR, UDP, or OSL for example.

[O075] As described above, a set of instructions is used in the processing of the invention,
The set of instructions may be in the form of a program or software. The sottware may
be in the form of system sofltware or application software, for exarmple. The software
might also be i the form of a collection of separate programs, a prograny module within
a larger program, or a portion of a program module, for example. The software used
might also inclode modular programming in the foom of object oriented programming.
The software tells the processing machine what to do with the data being processed. The
instractions that form a program may be in the form of a suitable programming langnage,
which s converted to machine language or object code to altow the processor or
processors to read the instructions. That is, written lines of programmiing code or sonice
code, in a particular programming language, are converted to machine language osing a
compiler, assembler or interpreter. The machine kanguage 18 binary coded machine
instructions that are specific o a particudar type of processing machine, 1.¢., 10 a
particular type of computer, for example. The computer understands the machine
fanguage.

[0076] Those skilled 1n the art will appreciate that the invention may be practiced with
various computer system configurations, including hand-held wireless devices such as
mobile phones or PDAs, multiprocessor systems, microprocessor-based or programmable

consumer electronics, minicomputers, mainframe computers, and the like. The mvention
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may alse be practiced in distributed computing environments whese tasks are performed
by remote processing devices that are linked through a communications network, In a
distributed computing enviroament, program modules may be located in both ocal and
remote conmputer storage media including wemory storage deviees.

[O077] Although the aforementioned components are shown as discrete modules, cach of
the wodules may allematively be mtegrated with one another. I the modules ave
discrete, multiple modaeles may operate cooperatively as will be fusther explained below.

[O078] The provided system and method ensure that fenders are fully collateralized at all
times and attempts o minimize the wse of cash.  Auto substitution will allow timely
availlable of securities 10 meet delivery commitments while keeping  leaders
collaterahzed.

[O079] While particular embodiments of the invention have been iustrated and
described in detail herein, it should be understood that various changes and modifications
might be made to the invention withouwt departing from the scope and intent of the
mvention.

[O08G] From the foregoing it will be seen that this invention is one well adapted 1o attain
all the ends and objects set forth above, together with other advantages, which are
obvious and inherent to the system and method. It will be understood that certain
featwres and sab-combinations are of utility and may be eraployed withouot reference 0

other features and sub-combinations.
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WHAT IS CLAIMED IS:

1. An auto schstitwtion wmethod for factitating fulfillment of intraday wading
requirements by implementing collateral in encembered shiells of i party repo agreements, the
method triggered upon potification of nsufficient unencumbered collateral to satisty delivery
mstrictions for required collateral, the method comprising:

recelving, al an asto substitution system, a request for the required collateral upon failure
to locate unencumbered required collateral; and

implementing computer processing components of the auto subsitution system O
perform actions including,

searching for the required collateral in the encumbered shells,

upon finding the required collateral, searching for replacement collateral for the
required collateral,

tmplementing the required collaieral found in the encumbered shells to fullill
delivery instructions, and

substituting the replacement collateral for the required collateral found in the

encunmbered shells.

2. The method of claim 1, Turther comprising storing the delivered reguest in a

quene if the required collateral is not located in the encumbered shells.

29-
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3. The method of claim 2, further comprising automatically checking for the
delivered requests in the queue upon receipt of additional securities or cash 1o determine

if the reguired collateral is available.

4. The method of claim 1, further comprising searching for cash if the replacement

collateral cannot be located,

S The method of clatm 4, Turther comprising nsing the cash for substitution with the
required collateral instead of using replacement collateral.
6. The method of claim §, further comprising dynamically scanning the encumbered

shells to release cash upon receipt of additionad securities.

7. The method of claun 4, further comprising placing the delivered request i a

quene if the cash cannot be located.

8. The method of claim 7, further comprising automatically scanning the quene for
the delivered requests in the quene upon receipt of additional securities to determine if
replacement collateral is avarlable.

9, The method of claim 1, wherein the replacement collateral is of a quality equal to

or higher than the gquality of the required collateral.
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10, The method of claim 1, wherein operation of the aute substitution system is

tnggered prior to market opening,

-~

il An avto substitution method for facilitating folfiibment of intraday trading
reguirements by implementing collateral in encumbered shells of (i party repo agrecements, the
method triggered apon notification of nsufficient uneocumbered collateral to sausly delivery
instructions for required collateral, the method comprising:

feceiving, at an ado substitution systeny, a request for the required collateral npow failure
to locate unencumbered reguired collaterad; and

implementing computer processing components of the awto substitution system 1o
perform actions including,

searching for the required collateral in the encumbered shelis,

upon finding the required collateral, searching for replacement collateral for the
required collateral,

locating available cash apon fatlure to locate replacement collateral,

implementing the required collateral found in the encumbered shells to fulfall
delivery instructions;

substitating the available cash for the required collateral found in the encumbered
shells; and

dynamically scanning encumbered shells, upon receipt of secunties, for cash and

re-collateralizing the cash with the received securities,
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12, The method of claim 11, father comprising substituting the replacement
collateral for the required collateral found in the encombered shells if the replacement

collateral is found.

13 The method of claim 11, further comprising storing the delivered request in g

queue if the required collateral 1s pot located in the encumbered shells,

14, The method of claim 13, further comprising awtomatically checking for the
delivered reguests m the quene upon receipt of additional securities or cash to determine

if the reguired collateral s available.

15, The method of claim 11, further comprising placing the delivered request 1 a

queue if the cash cannot be located.

16, The method of claim 15, further comprising antomatically checking for the
defivered requests in the queue apon receipt of additional secarities or cash 1o determine

il the reguired collateral 15 gvailable.

17. The method of claim H, wherein the replacement collateral is of a quality equal

to or higher than the quality of the required collateral.
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18.  The method of claim 11, wherein operation of the auto substitution system is

tnggered prior to market opening,

-~

LA An aulo substitution system for facilitating fulfillment of ntraday trading
reguirements by implementing collateral in encumbered shells of @1 party repo agreements,
operation of the systern triggered by notification of msufficient vaencumbered collateral o
satisty delivery instractions for requived collateral, the system comprising:

an interface for receiving a request for the requived collateral upon failure to locate
unencumbered required collateral;

a required collateral locator modale for locating the required collateral in the encombered
shells;

a replacement collateral focator module for operation upon finding the required collateral,
the replacement collateral locator module including components for searching for replacement
coliateral for the required collateral; and

an auto substitution engine implementing computer processing components for atilizing
the required collateral found in the encumbered shells o fulfill delivery instructions and

substituting the replacement collateral for the required collateral found i the encumbered shells.

20, The system of claim 19, further comprising & guene for storing the delivered

request if the requived collateral 1s not located in the encumbered shells.
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21, The system of claim 20, further comprising an auto scanning module for
automatically checking for the delivered requests in the queue upon receipt of additional

securities or cash to determune if the required collateral 18 avatlable.

22. The system of claim 19, whersin the replacement collateral locator modueke

searches for cash if the replacement collateral cannat be located.

23, The system of claim 22, fwrther comprising using the cash for substitution with

the required collateral mstead of using replacement collateral.

24, The system of clam 23, further comprising a dypamic cash release module for
dynamically scanning the encumbered shells to release cash apon receipt of additionad

securities,

25, The system of claim 24, further comprising a queue for storing the delivered

request if the cash cannot be located.

26, The system of claim 23, further comprising an astomatic scanning module for
scanning the queue for the delivered requests in the queue upon receipt of additional

securities to determine if the replacement collateral is available.

27, The system of claim 19, wherein the replacement collateral is of a quality cqual to

or higher than the quality of the requived collateral.
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28, The system of claim 19, wherein operation of the auto substitution system is

triggered prior to market opening.
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