SECURI TI ES SETTLEMENT SYSTEM The present invention
relates to a securities settlenent system and net hods
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has directly inpacted various aspects of the CSD

mar ket sector. A drive foriconsistency and a nore

st andar di zed approach in operations and systens has
TSFYEEGEd b M dRErg | S continuous pressure on
partici pants and operators to i nprove efficiency in
all elements of the transaction value chain. CSDs are
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and systens nust now be nmuch nore adaptable . In such
a dynam c environnent "speed to market" of new
R dpservices is critical. The CSD systens

must facilitate this "speed”, which can be achi eved by
flexible, generic functionality for the different

eps .i,n the settlement qr qther processes.
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directly froma trading (exchange) system or other
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parti ci pants. adé nat ching and ¢ i'rmati on prepare
eantsadpaots bmd spetdacorst tacdopdiong edfappencgblia all

settl enent rules. Assets .and financing are
eﬁements of %%e transaction value cka n.

CSDs are exposed to more complicated securities and
resultant activities, e.g. Corporate Actions, because of
the global perspective and market refinement. Processes and
systems must now be much more adaptable. In such a dynamic
environment “speed to market” of new products and services
is critical. The CSD systems must facilitate this “speed”,
which can be achieved by flexible, generic functionality
for the different steps in the settlement or other

processes.

Transactions between market participants require matching
and settlement. Trades can be captured directly from a
trading (exchange) system or other external system, such as
a CCP, matching service or back office STP system or
manually entered by participants. Trade matching and
confirmation prepare transactions for settlement according
to applicable settlement rules. Assets and financing are
verified, and securities may be locked-in in the investor

CSD prior to settlement.



verified, and securities may be | ocked- in in the
investor CSD prior to settlenent.One inportant factor
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there is one or nore paynent systens present. A
paynment system could be a eentral bank of a country;
it could be one or nore connercial banks of a country

Ser%ﬁsf)l;r@eq{é’%{/tsffé%éélr (fsgg:ﬂn% Sys e<£n eﬁcig dleC%//cash/

coreslists OfNcarnediihi hathexre dfs tdie @rewiones .pa'ﬂﬂ&rma)é?lslﬂems
steminterfaces the securities settl enent sgft em

T e S RAEHY SHFED 153 R Sedntidrkuddd 2
Thauddfpst 1@‘1:%u1d§ i dril &4 ARt MiRlerdhid vails Weme

sett | enfent no del, where no cash is handled at all in
tdmugasuan |se3ness:ttthee¢rmtnswst(efmr |1rr§tt@ax¢ea tings sggairiig ies

S t he sten1e ch ti.me sf.er of
Isleetrq%lael?eyr{ﬁ sspyn%tceéngsary se@éﬁfeﬁb&&ul az}so consist of
dedicadiath tmgelof Oﬂqe?lpﬁfeiifmﬁ.ng nmodel , where cash is
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| ocked during the entire settlenent period (normally a
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liquidity transfer nodel, which is a conbination of
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settl ement, system DESCRIPTION OF THE INVENTION It is
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to the payment system each time a transfer of liquidity is
necessary. The second model is a dedicated model, or a
prefunding model, where cash is moved into the securities
settlement system and is locked during the entire
settlement period (normally a day). The third model is an
integrated model, or liquidity transfer model, which is a
combination of the first two models, i.e. cash is prefunded
into the securities settlement system but not completely
locked, thus enabling further transfers of liquidity
between the payment system and the securities settlement

system.
DESCRIPTION OF THE INVENTION

It is an object of the invention to achieve a securities
settlement system in which handling of cash is reduced to a
minimum and/or credit handling is made more effective.
It is also an object of the invention to achieve a
securities settlement system in which liquidity

requirements and usage of credit limits are minimized.
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achieve a securities settlenent systemin which
liquidity requirements andsusage of credit limts are
m ni m zed. These objects are achi eved thorugh the
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based on settlenent instructions.

or hierarchy of credit nodes (ranging from zero and up).

It is in one embodiment of the invention advantageous to
include a zeroth level connecting the liquidity nodes to a
balancing node, or balancing account, that is connectable
with a payment system via an interface of the securities

settlement system.

An advantageous improvement in accordance with the

invention is achieved when the control system is adapted to
forecast future transfers based on settlement instructions.
Forecasts can be based on matched, but unsettled, trades as

well as on unmatched trades (or both).

In one embodiment of a securites settlement system
according to the invention more than one credit line
structure are used in parallel, each credit line structure

handling different currencys.



Forecasts can be based on matched, but unsettled,
trades as well as on unmatched trades (or both) . In
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according to the invention nore than one credit line
structure are used in paraklel, each credit line
structure handling different currencys . BRI EF

DESER BH-N 187 okCHRE I§5%F§1 di scl oses an exanpl e of

a ¢ash recorgﬁ‘or cre% e structure, Fig. 2
di scl oses an exanple of a paynent systemflow, Fig. 3
di.scl oses gn alternative exanple of a %g¥nent system
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el ereRlcthired credit line structure, Fig. 5
di scl oses a second exanple of a flow for settlenent in

Figredit Idiselosescem exarpde efdiesphysestasylten flow,

l,e of;.a fl far tl i di i
Eietur o aipegole dn Mlrer e BAnRAR0LE 5 Bivprpy
feosteal ttllement in a credit line structure, Fig. 8

exanplifies a_flow structure for _conputation of
Br8padat eFIFELOFES GalfitdRS, SXREPRLyCtoashdry &RT

exemRlmedl anSECYnlyies 198kt Lemprkusyst em according to
the invention. DETAILED DESCRIPTI ON OF EMBODI MENTS I n

g -f 8l | owilsg losgmploe sesonchexianmpdst odnawtlpwphéor
desehanedd 1o &4848 hanlPllly digeeted to an

Fig. 6 discloses a third example of a flow for
settlement in a credit line structure,

Fig. 7 discloses a fourth example of a flow for
settlement in a credit line structure,

Fig. 8 examplifies a flow structure for computation of
propagated net obligations, and

Fig. 9 shows an example of a securities settlement

system according to the invention.
DETAILED DESCRIPTION OF EMBODIMENTS

In the following examples of the invention will be
disclosed in more detail, mainly directed to an integrated
model securities settlement system. It should however be
emphasized that the invention is equally suitable for other

models, such as the interfaced and dedicated models.

As established above the securities settlement system (SSS)
should provide a low-risk way to settle security
transactions. This means that settlements of securities
combined with cash (for instance delivery versus payment)

should be performed with minimal risk that each transaction



nodel securities settlenent system It should however
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nodel s. As established above the securities settlenent
system (SSS) should provide a low risk way to settle
security transactions This neans that settlenents of
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T I B i RSO BT Bk S b

Mdﬂéy,T@%h%hah%sSQ%%rwa@%@e&ﬁskorT%%EBOEEbngeveral models
settlenent in central bank noney for a SSS. The ECB

FEGT@y@@@r@e@eraﬁtsé@anmdeﬁtpﬁmégaﬂhbaéknmpnewoé@rsa SsS.

0 308!y Bl el e 0 oL LEGDE bOS,

|ntegrate I NSour cée
mbde$§8foan®emmluh@t1ma¢ehamdﬂeBahk conplet e
transaction clearing and settlenment within the SSS. In
this way the SSS has the full responsibility for the
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risk.

Liquidity risk is minimized when the clearing process can
process all transactions optimally, as all cash and
security is under direct control, also the cash liquidity
tied up in the SSS can be transferred back to the payment
system in real time. Allowing the SSS to control both cash
and securities and thus guaranteeing as simultaneous DvP as

possible minimizes transaction risk.

To minimize systemic risk, the primary concern is to make
sure that the risk taken on by the cash providers is

managed and kept to a minimum.

The risk between cash providers once transactions reached
settled status in the SSS should be nil Therefore the
account keeping of the liquidity that the cash providers
has transferred into the SSS from the central bank must be

fail-safe and transparent. In every moment, each cash



possi ble mnimzes transaction risk. To mnimze
systemic risk, the primary concern is to nake sure
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managed and kept to a minimum The risk between cash
provi ders once transactiong reached settled status in
the SSS shoul d be nil Therefore t he account keepi ng of

Eey o SR BB PRl RS PSR BECEP B ana

ae tardns paryentthilsn peoodr ynayo dringeedeh vdas Itipiamiféer f$‘om or
[iquidit pool within the SSS nust be clear, and th
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k@s%h%reeqk@aL bank, or as a settlenent agai nst
anot hér cash provider. The SSS nust al so manage the

risk that the cash provider takes on for its clients .

i e [ hi a artici ts_and
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for the cash provider do this, a system of managed
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flexibility is required to all ow the cash providers
&¢¢ itome -users of credit, to adopt the credit structure
to their own participant structure, and not |east, to
allow credit users to also pose internal credit limts
mot kil cwh&ior ane ebganipzatiider. dbhehdkediat sgeeemnbifN@lanaged
systemnust be clearly separated from

redit lines to clients is required. The credits should be
possible to manage in several levels. This flexibility is
required to allow the cash providers and the users of
credit, to adopt the credit structure to their own
participant structure, and not least, to allow credit users
to also pose internal credit limits within their own

organization.

The credit accounting system must be clearly separated from
the liquidity accounting. As the credit lines are multi
level, the ways that the credit balances may change on a
credit account, is by direct settlements against other cash
records, by credit used by depending cash records or by

adjustments made to the credit limits.

In a modified integrated model, the handling of central
bank liquidity within the SSS requires an interface to the
central bank where cash can be transferred from a cash
providers central bank account into the SSS and from a cash
providers account in the SSS to the cash providers account

in the central bank.



the liquidity accounting. As the credit lines are
multi level, the ways that the credit bal ances may
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agai nst other cash records, by credit used by
dependi ng cash records or by adjustnments nade to the
credit limts. In a nodified integrated nodel, the
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w&t&ﬂmmemtﬂor ot her paynent |nterfaces such as to
comerci al banks for FX settlenent. The genera
sol ution nmust also provide a base for settlement with
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means that the settlenent in the SSS involves a direct
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that has been transferred into the SSS.

The primary cash providers that have central bank accounts
and provide settlement in the settlement system with
liquidity require a mean to handle their liquidity that
they will provide in the system. The representation of the
liquidity on designated liquidity cash records; clearly

show what the cash provider’s liquidity is at every moment.

All cash provider’s liquidity in one currency is pooled in
one liquidity cash record. This means that all settlements
that the cash provider is involved in directly or
indirectly through client clearing participant, will affect
the liquidity cash record if another cash provider is
involved on the other side of the transaction. This is
always true although there may be several levels of credit

cash records below the liquidity cash record.

The in-sourced central bank liquidity must not limit the

settlement banks total liquidity management outside the



they will provide in the system The representation of
the liquidity on designated liquidity cash records;
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every nonent. All cash provider's liquidity in one
currency is pooled in one Igiquidity cash record. This
neans that all settlenments that the cash provider is
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ot her side of the transaction. This is always true
al t hough there may be several levels of credit cash

reasAse iph ovedderd Ui di dng cagh geaad. sym%m, the only way
i n-sourced central bank liquidity nust not limt the
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tra nor out of amn system
a:tas%nypmm:l&r O:her than transfers in and out of t he
system the only way a bal ance may be updated on a LCR
is thus when a settlenment is perfornmed that consists
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handl e the requirenent that liquidity cash records
vl zeefi resska tiedregh ian st gh va e ween theatk b‘axrl«rency, and to
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System a paynen systen1ca Tecord
raecpayrmht Tystdeeepssia dtaaiad hiad arepuiafedash in the
system which is debited when cash is transferred into
the system and credited when transferred out. At any

PRLIY ldbgdd B ddht@ PHANGR Ol RAHEH SSt8Bre@sN which is
record can be used to
debited when cash is transferred into the system, and

credited when transferred out. At any point in time the
balance of a payment system cash record can be used to

reconciliate against the balance of the NCB.

The credit cash records are required as a way for cash
provider to limit the liquidity risk taken in settlement.
The cash provider should be able pose limits on the
liquidity that each clearing participants may use. The CCR
should also allow the cash provider to control limits on a
finer level with limits for different purposes and internal

organizational units.

It is required that this flexibility is also extended to
the clients of the primary cash providers, allowing
participants in the SSS to set up internal credit limits by
creating additional levels of credit cash records to

control credit usage within the own organization.
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credit cash records are required as a way for cash
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settlenent. The cash provider should be able pose
limts on the liquidity that each clearing
participants may use. The CCR should also allowthe
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transactions. The possibility to intervene should be
based on the possibility to do tenporary credit limt

aifRNGASHOR AT GRIsES HaRd Ltk akk! keatseht beRBNthe

obligations as is possible in known settlenent systens

cagayt THaidash ter e addemist manege wivedirarédskent Fblis means
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to 'inpactivate'. a cash record nust be_possible to

BUStorh PRRSIPAECy PRECSITy IS8 tray i PEToERMY t he

cash records are ordered in a clear hierarchica

structure, so that the distinction between
It is required that the cash records are ordered in a clear

hierarchical structure, so that the distinction between
liquidity and credit cash records is clear, and that the

several levels of credit lines are possible.

The structure will unambiguously link the payment system
cash record to the associated liquidity cash records. In
the same way, will any number of credit levels added under
a liquidity cash record will unambiguously link back to the

liquidity cash record.

The structure must cater for that the responsibilities for
the levels are handled correctly. For example, the Cash
Provider of a cash record must have the control of any
limits and may only create ‘child’ cash records based on
cash records where the cash provider is owner themselves.
In the example below, a tentative example cash record

structure has been illustrated in Fig. 1.
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the several levels of credit |ines are possible. The
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cash record to the associated liquidity cash records.
In the sane way, will any pgnber of credit |evels
added under a liquidity cash record will unambi guously
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Provi der of a cash record nmust have the control _of

YRR - anbifaFash ¥ Scr &8Pe MOBRYI dWDd 580 1PeEBPISIBEE dXo be

Q@r?a%ho%%Cde%eWﬂ§%q baﬁkcﬁ%ﬂeQrQﬁ'@@Embsoﬁmﬂﬁék as the
thenmsel ves. In the exanple below, a tentative exanpl e

CE&SR meped disr gongridelgd b@eheuuseéatadeéorntFEgCS@ in the
%@%r@ y g& systeminterface will Lcreate' cash in

nent system when the cash is transferred
into the system This cash is | CSD noney' which is
considered to he very close to central bank noney in

CerrEadfyr FoR, 1aSSriacesBUREnEFVE 81gBnSPABF&EY 02Be

?%Q%ﬁ%@ﬁlf%&rbg% Q§Dmbﬁ1EE%u%eaEE§Ek§aH5re (BuenabkYect
he interface nust have high security, as potentia

greaits moneralklycivedsiest.t acks here woul d affect great
nonetary val ues. Wen cash is transferred into the

settl enent systemthe flow could be as follows. The

st eseht ibatkappfieriey d¢ash phevedet)lemeguesystbm the
NCB to transfer cash_into the CSD account

flow could be as follows.

The settlement bank (primary cash provider) request the NCB
to transfer cash into the CSD account

The NCB transfers the cash in the NCB from the settlement
bank’s account to the CSD account.

The NCB forwards the transfer instruction to the system as
a message.

The system ‘Increase’ cash by debiting the payment system
cash record and crediting the liquidity cash record of the

settlement bank.

Potentially a confirmation message to the settlement bank
could be included. This is subject to customer requirement

and is not included in the settlement system.

In the case of a fall-back scenario where the link to the
payment system is unavailable, a manual transfer could be
initiated directly in step 4 above when the CSD operator
has got physical evidence of a transfer in the payment
system.

The flow is illustrated in Fig 2.



The NCB transfers the cash in the NCB fromthe
settl enent bank's account to the CSD account. The NCB
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message. The system'lIncrease' cash by debiting the
paynment system cash record and crediting the liquidity
cash record of the settlenent bank. Potentially a

C r h et gl n coul
TR e (EPEAEe 0l P SRE e e A e e
iﬁlamtmnabuﬂetilomsthe settlenent system In the case
of a fall -back scenario where the link to the paynent

systemis unavail abl e, a nanual transfer could be

| Thé | 8éed] &heREt BNk N(5E BRafy abOYe PSP dde) GLuests the
o erator has got phyS| cal evidence of a transfer in

p&9 nerrnslier et ahrn faeupyrt |¢if ushe deamk i in Rile ayment

t%%g??lg(?vsﬂgs 2551[ Igﬂéf%e se%l efent &gér?km(aﬁlshgﬁ’e one

celstopglovildergy s esuesssr t het &8 d®, tomnafera Irﬁ&ésafg’é

t of the bank in th t stem. e.q.
NS GRAP CRBni TS RS ( IERE  BYTIAGDS i n iehq STt cash

SYSESRA USET thdll S4f @ldmerdf MA@ A RSP SAGR1 1ty SR §Byment
'decreases' cash by debiting the liquidity cash récor

oY trm seagh aregrrdank, and crediting the paynent

system cash record. The settl ement system forwards the
transfer instruction to the NCB and the NCB transfers

tTee casthc Tenem it hey E5h afmoriitds the transfer instruction to

the NCB and the NCB transfers the cash from the CSD account

to the settlement bank’s account

Optionally the NCB may confirm the transfer to the
settlement system or the bank, and the system may confirm

the transfer to the bank.
The flow is illustrated in Fig. 3.

The settlement system interface to the central bank should
comply as far as possible to international standards and
practices. There are no international standards, but
European de facto standard is the TARGET network definition
that defines the central bank communication using

proprietary MT198 messages with subtype 202.

A single platform is foreseen for the European central
banks, and the messaging decided on there for the
settlement model allowing outsourced liquidity to a
securities settlement system would rely on proprietary

SWIFT messages.



to the settlement bank's account Optionally the NCB
may confirmthe transfer to the settlenent system or
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the bank. The flowis illustrated in Fig. 3 . The
settlenent systeminterfacexto the central bank shoul d
conply as far as possible to international standards

rAact i . ere._a i nt.er i gnal _s ,
R i s P B o et S Aes PR B o
deliikitieired tdrdmadef icaeh phevdeetisal (Tadk denmimeealiyodbr
ysi n% proprietary MIri98 nessages wi,th subt ﬁpe 202. A
SPGHE it t PSERCHSS 5P0 50N OMBETERd PEGEofedn AAALFY| cash

harksq ard of R JmISR0IRGdechded on there for the
settlenment nodel allow ng oufsourced liquidity to a

securities settlenent systemwould rely on proprietary

T HEes es. r.re St be_f ornmed to
UG (TR 38 Ral AASERSFEMNE LRy Ea; Bke HEMB0LNORY v
@Ehi erieatd mewt maiataindichectlliyudtiaghedved bliecash
ownership of a li gui dity cash record in_ a specific

EEFPERSy) Thignly gNaressersly PiaitheaCaPt Reirgnthal chahk

GRRBES! bRerTRA thd pahfdhe aPdc@Ri Bhahn ERe ki quidity
| evel of cash records. "This i S guaranteed by the CSD
bei ng the cash record owner of the paynent system cash

SRR AR Rl an mes LB, JUBL, e ok ks

adindnietiren iah Wl thes cbatead dankl LinRntAEokhguidht s well
nmovenents initiated C s
as forced on all manual liquidity movements initiated

though the user interface.

All payments that are cleared and settled, must be cleared
and settled on all involved levels of cash records, based
on the dependencies between cash records given by the
structure. This must be done in order to guarantee that
all involved credit limits checks are imposed, and that
liquidity is checked and updated. Fundamentally, the
location of the direct source and the recipient cash
records of each payment transaction will decide how far up

in the structure the payment must be cleared and settled.

The basic algorithm used for one-trade clearing should be
aimed at minimizing the usage of cash on higher levels.
There must be a possibility for each cash record owner to
prioritize between transactions on the ‘own’ level, both
with settlements directly on that level, and with indirect,
propagated obligations. However, the priorities need only
to be Active and Deferred, constituting an on and off tool

for the cash record owner.



t hough the user interface. Al paynents that are
cleared and settl ed, nmust be cleared and settl ed on
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dependenci es between cash records given by the
structure. This nust be domeg in order to guarantee
that all involved credit limts checks are inposed,

ﬁ%@ H@%B %ﬁ'  O% F&5§E§%E%@ ?%g%@?@tQQallable to the

Fundanent a tion rect source and

tdashr e@qmreintommh mu@d:oﬂa@s lafnleadh ipayirensatmeawsgchison

wi_l | %lde ho n the s cture thg Eaﬁneat

|%£5P%§ & “ci8art Qﬁ%§9§9ﬁ|¥§d 1?& adCE SP§Or PER-EEES
fcirreme 1411 a0 sChRamisn@ hsftowhd Fe1ai RednahcliBhNMiAFBgmation
t he usage of cash on higher levels. There nust be a
ﬁé%§¥ﬁ1PWﬁ&lﬁéﬂeeaéﬁrb§§ﬁmpé@o#@féwméﬁlpa PRI 6Ppt ppspose of

Q@km@ggng gggtlons on the '"own' level, both with

settl enents irectly on that level, and with indirect,
propagat ed obligations. However, the priorities need

|y to be Actjve and Deferre t|n an. on and
U 2B 5,300 Do erred. constifuting ao.on gnd .
RhEPagabad ipay Mahes haktbrakhe hafbhaaﬁqah becehd pWPRENt
must be limted in the sane way as transaction

iSRPEAfafiler s eanpddy tseaggash providers currently.

Thi s means that the full transaction information is

not available, for exanple information on the purpose

Gﬁgthe tildnsactites. theeefifepagated paynﬁamsnte¢nvd$ving two
e to_view a

b d
B SR PR RGP of bt CRRD BEy EBA: CuRoBRACASo be

equally treat ed.

The purpose of position forecasting is fundamentally to
allow the provider and the owner of cash records, to
predict the future cash need. This is always based on
future transactions, i.e. represented as settlement
instructions that are yet to settle. Note that there might
be nessecary to distinguish between settlement instructions
ready for settlement, and settlement instructions that ar

not yet ready (unmatched, lacking information etc).

Position forecasting must be possible to perform with one
cash record as the viewpoint and for a specific settlement

date.

When position forecasting is done, calculated cash
positions must cater for the propagated effect on all cash

records in the structure.

As discussed above, cash transaction will have to control

potentially several credit limits and a liquidity level in



Fig. 4 illustrates the effect of a settlenent
i nvol ving two paynent destinations for each of the two
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fundanentally to allow the provider and the owner of
cash records, to predict the future cash need. This is
al ways based on future transactions, i.e. represented

Csr{etcﬁ e&ﬁg 'J!fsté Ictions that are yet to settle.
t hat er ' ' '

em g it be nessecary to distinguish
tandeimas etetdle ramtl JJalsiI]rjmy( i @nsy.r eq:d;inficzratstem lcarenflations)
and settl| enen stru i ons that. ar .not

ARk e, oa Al o R0)ing B & bettlement)

fﬂ@fﬁ%ﬂmmsme(p@owﬂa& 0¥ RESR Mt Q&%n%a%t&mn
record as the viewpoint and for a specific settlenent

daese WiaPosilli dnvicorter &5t imagle s nddie, medlonditat ed all
t t.
SRR TP (S e R Rl 86 9fBace

cas lpdrfansaaideon W | | have to control potentially
several credit limts and a liquidity |evel ineach of
t hese cases: Checking cash availability (E g

R | ifiARinedt GRIgPHraL 'f@is)pa%%@ftv'l%eQ®hTﬁEsgz are set up
physi cal clearing prior to settlenment) Transferring

@’SHWW FRsh glecprda tinkisert ttrie@nsafénelr@n)thv:he@@t cash
%émé%pﬁgggiééjéﬁglgggai'aqgﬁﬁﬂnyé) %%s% e%!cash in the
ave an

transactions an
|samﬁ1enwnuoe;yfsremnaeu.s Rifc:] |anma@mmecsﬂﬂp@mthf oinfinite”
aynent | evels. These are set up by |inking cash

&R0 nﬁgiartéé’e W& Ehe root cash

Each child of the root represents a cash record with real
money, transferred into the settlement system from the
central bank or another payment system (using SWIFT
typically). Such top-level cash records have a zero limit,
and a positive balance, where the balance equals the amount
of cash the owning participant has reserved with the
payment system on behalf of the CSD. Such records (cr5 and
cr8) are shown in Fig. 5. The owner of such a cash record
is a real cash provider, i.e they have a direct
relationship with the payment system defined for the

currency (only one payment system per currency is allowed).

Further levels of cash records represent the credit lines
allocated by the top-level cash providers, where these may
exceed the available cash of those cash providers in the
settlement system. Such setups imply that the top-level
cash providers grant larg credit lines to trusted sub-level
providers (such as branches of a bank or institutional

customers) .



record represents the total anmount of deposited cash
in the settlenent system This is a cash record with
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the root represents a cash record with real noney,
transferred into the settlasent systemfromthe
central bank or another paynent system (using SWFT

tyd C : < | C ' ve ro

TR (R ca ko o | e R YN 24T 2 caen
etplal 5 niunet aconsttdexf  twhees hpd shee roownil enge Jsarda ot pﬁm}]e,ha'.ae. a
reserved with th yment system on behal f of the CSD
SR DI ATTE Thd orAPYS e SHRAP] PG @V Labhis cash
opNes. WaKdtde ar CRSL 1)eG iy Bevel! WiRsh tiddllking from
i.e they have a direct relationship with the paynent

SR8 €HfRidish e IorrednrE e ditg qratditeasheasdy masord.

system per currency is allowed) . Further |evels of

cash records represent the credit |lines allocated by

tTeat aps | eved dﬁhﬂtqﬂ(BmdhﬂELiSMUhéﬂﬁddﬂﬂhIﬁawhEﬁQEEd

the avail abl e cash of those cash_ providers in the

SR S (st éamn%e{fcr?‘%é? ShARP I & Irredited cash

tid Ry el Frehs e K P HAHRY Srll BwrlvA L@l lsahl @it is
trusted sub- | evel providers (such as branches of a

sHfdidred sttt dlandest siwsts)rechns dempleiasieidon as seen
t4H ssisptyp creates is that clearing a cash debit nust
consi'der the payment levels each tine, i.e. a debit is
cleared if it does not exceed the avail able cash (i.e.

55 e S P SO e, 6T e
Hiadurdes vildh@uiRh-td anRpnlaity Ghepsed i e Rpdesent
notifications from the payment system that money has been
deposited on behalf of the participants referenced in the
messages. In Fig. 6, these deposits are made into cr5 and

cr8 (from cr9).

Whenever cash obligations are created, the cash record tree
is traversed, and propagating obligations are generated to
reflect the underlying instructions. Such obligations
represent the net obligation for each intermediate node
traversed while transferring the cash (as in the trades 1,

2, and 3 in Fig. 6).

Specifically, the obligation creation algorithm is as
follows (we use the expression (CR, A) to refer to a
settlement obligation that contains a payment instruction
that updates the cash record CR with the amount A, which

may be a negative amount) .

Let (SI1, .., SIk) be the set of instructions chosen to be



upwards, until a node is reached above the credited
cash record. Fromthis node and downwards the same
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reached, as seen in Fig. 6 . The initial cash is
deposited via SWFT nessageg, or in the future via
automated |iquidity support, which represent

ti.fd cati rom. he nt. .syste t e a
rbggeeentflae éjg oesologil%d‘I eoI?f ble‘hréa'l 18_' %%eg'et léﬁpzoret i@? .tt%gﬁtd;% )Ehlg Bame
reefcereneg@d.i n the nmessages. In Fig. 6 , these deposits
are made into cr5 and crd (fromcr9) . Wenever cash

obligations are created, the cash record tree is

tfAver®nd,, . apk)Piepagal ig oY iIgatins AL RI8H_WEErom the
to reflect the underlying instructi"ons. Such
dghlstgatdtoen s, e e sentrarte afetSQsbl i gati on for each

i.nt ernedi ate .node travers ile transferring the .
R R B o B, A, iy T R PBpaacing
Sracidbldajdtion frokldgntEnye styceatoren ofl @, i theti SsagCrR’,
follows (we use the expression (CR, A) to refer. to a

;Agtqq%ﬁts sHsadad dP1 IFRch aRcESte a cﬁzﬁ’né’ﬁlc_ord'
it i 10 Rt gIRARIRS {He ARt eRd %B th%ihﬂ%? each

anmount A, which may be a negative anmount) . Let (Sl
pair Qfkodd gata ot tdfati metfiegc tticotdiec Isegen cegh record CR.

set t.l ed _t oget her, -i.. ...t he il ke settled th
IR D R oM (2738 R B Ve (o,
ahlE)gatwhene edetHeted for0B g RStiedeltiers, to be part
o f SOG _For each obligation SO (CR, Amount) , create
§qmqﬁ%“i%ylﬁfopagatlng net obligations (CR, A), where A=0.

The remainding net obligations are added to SOG.

Consider the following example in relation to Fig. 7.
First, consider the list of selected settlement

obligations.

There are thus 6 obligations that transfer 120 in cash in

the group.

To complete the group, the propagating net obligations have
to be computed, which is done according to the steps listed

in Fig. 8.

There are thus 14 such obligations created initially, and
then netted into 4 non-zero obligations (POl, PO2, PO4,
PO5). The final list of obligations in the group are thus:
(so01, .., S0O6, POl, PO2, PO4, PO5).

The above algorithm can be used for propagating payment

obligations in both gross and net setttlements.



net obligation for each ancestor CR of CR that is
(CR , Amount) is created for each ancestor cash
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conmbi ning each pair o f obligations that refer to the
same cash record CR That i1g, replace obligations (CR
A) and (CR, B) with (CR, A+B) , where either A or B

G : ;
g%%sflgalfel ons (ECI\IQ%SAE , i[/aéer g&diz%r iaﬁee%ﬁeﬁg tryﬁleet
aleh gatd el mvesadueb R tSOG.  Mons fderc ttigy frdid d\ar?tg that

e | | ati t iqg. 7 . First, . i der e ..
G G R R RS PRork dpet Lon.
thaised, obl igal iRmddalidd ansherfol?@ddh Gadbridy,t ke 1ist

group. To conplete the group, the propagating net
ol i RIS IR A B @ BoHARKE MRy dhere fgdige include

: [ . . ere are
t'hu %4%5% %k{)!]ell%{atﬁ%nés f:%oggtvgg Cfﬁn igtthlegflel )? :D%arﬁl % t hen
ngtgtedhdtitans) femceer cheblvigat imurss (tR@Re, tPA2, iP@é, account) .
P) . The final list of obligations in the group are
thus: (sd, ..., S06, PO, P02, P04 , P05). The above

igpr i1 AN e daRE PN AL AN GRITRAs settlement
obligations in both gross and net setttlenents .Cash

rREoT (3N FRAATHAIMIST the |igteniiernha@an e set up. The
el s AigReagat ey 4SS Lol raaing
Ghistgat iR fHemcehiiah tile atr dresadt irecedivew fioif ccasition
Lecords g he 4oty of, 1 ANsqeli ong 100 3,8a3 £e50rd may
settlement system 901 can be connected to several trading
systems dealing with same or different kinds of financial
instruments and/or any other source of information
regarding a trade or similar to be settled on the
securities settlement system 901. Also, the information
provided from the trading system 902 (and any other trading
system connected to the securities settlement system 901)
may also include information regarding orders and quotes

that has not been matched.

The securities settlement system 901 is further connected
to a first payment system 903 and a second payment system
904. The payment systems 903, 904 could be banks or other
institutuions/organizations. A typical example of a bank
that can be connected to the securities settlement system
901 is a national central bank. The number of payment
systems connected to the securities settlement system 901

could be more or fewer than the two shown in the figure.

Internally, the securities settlement system 901



propagati ng obligations (for which there are no
instructions, hence, the view nust take this into

weaeeounds)e . Fig. 1 shows an enbodi ment of how BCT/EP2007/053307
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securities settlenment system 901 according to the
i nvention may be set up. The securities settlenent
system 901 is connected to a trading system 902 from

' i t ; Y i_nf_ar. ion.fr, r.di_n
b e A o R e e R
systdeirmn A0hec et rhes tooren ectied 906 seMEe kalcontadilngndy s verrs
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ARG ot Soariprth i Sery " T SAIRCe GRY/ Ao peciaRe in
rREAHINGaR . ade 0F Maid1Rr the PR rkileethadn cbR@ist of one
securities settlenent system 901. Al so, the .
i FIORR ISEF VRISV (G o evhere bimead) nd ozy webmseg icesd

t . j .SySt e t eGulr

B EAI SR RS BRES! Bd BetvBaRo iR g tucture.
regardi ng orders and quotes that has not been matched.
The secur.ities settlenent system 901 is further

FOFn EEEED & &2 ST e M Sy S08miG0segAgngds éQoRgst 2

R 1S¥ &PrR4urEN@uedy BRNt 1Y $heMehd@d, 1804i6§0uhdang

be banks or other institutuions/organizations . A

ttsi eamtadnpind toP0g Bankderdedc &9 Batesnaddpegaryyt hut the
L S I t 01, 1 nati.onal L al

B R S e e

sbove.ti es settl enent system 901 could be nore or

fewer than the two shown in the figure. Internally,

the securities settlenment system 901functionally

conprises inter alia an interface 905, a credit line

structure unit 906 and a control unit 907.



These can be realized with hardware and/or software in
several ways. As an exanple the hardware may consi st
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services, applications services, database and network
infrastructure. The creditaibine structure unit 906 is
designed to host a credit |line structure such as the

Q§§H§R9““ in Fig. 1 and the control unit 907 is
adapted to inter alia carry out the propagation

features and other control flows descri bed above

CLAIMS 1 . A secyrities settlenent syst f or ,
Sot t1ing OF SRSIEIT AEh (SR KRS (o o8y SrEmsettling
GORAd S 10 certredl tadddde tiril GyitRnfsOr Boghra stihgfa credit

structure conprising a nunmber of levels with liquidity
HIYGULG dRrminelés tee Stepntugle spapehsaagpeegumber

L rﬂeq}éTsZ %Iit%e.ltirﬁﬂgietry Qlfodce%s I%.n%gt %%e@ﬁ.@e%ogﬁs and a
propagating obli'gations-“for each node in the tree
starialr svistem Rdgpesd commimindde. the thasweferi bifegsash

ettl enent stem according to.c¢cl.aim.,1 , erein_the .
i‘iﬁetdietenl TR cBH® % &1 IpLigns) &pg) each node in

CHEP e G trivtthdid Y 1edes ghrath donfidindinbenode
representing a cash provider. 3 . A securities
settl enment system according to claim2 , wherein the

(‘2|’_edi t l i Ne UGS %%r&r];e%%%ta.sﬁl%%% dalc?.\é%lding to claim
conprising a substructure of credit nodes for éach
11, quiheirteyi made aredie flinst stevelturé cofpsdeesi bi €drst

ettl ement system._accarding to any of the clains 1-3,
e s S D it O Do 2 eactn Liaui i Ty Hode

representing a cash provider.

3. A securities settlement system according to claim
2, wherein the credit line structure comprises a second
level comprising a substructure of credit nodes for each

liquidity node on the first level.

4, A securities settlement system according to any
of the claims 1-3, wherein the system further comprises an
interface adapted for communicating with at least one
payment system for transfer of cash to and/or from a cash

provider’s payment system’s account.

5. A securities settlement system according to claim
4, wherein the credit line structure comprises a zeroth
level having a root node linking to all liquidity nodes,
which root node acts as a balancing account with respect to

the payment system.

6. A securities settlement system according to any



interface adapted for communicating wwth at | east one
paynent systemfor transfer of cash to and/or froma
w@amh/1 30w i der' s paynment system s account. 5 . PEAI/EP2007/053307
securities settlenent systemaccording to claim4 ,
wherein the credit |ine steocture conprises a zeroth
| evel having a root node linking to all liquidity
Qﬁde&re \Ml'aqpnsr Q.Q%,n%%r%qtns the %okﬁ%lrgric IS%gt@Fangngdapted to
Wi th respect to the paynment system . securitres
Fetrtelcerstn tf usypstee oracededisn fpatsedanyo s etiid eckaitmingtspctions.
wherein the control systemis adapted to forecast
future transfers based on settlement instructions. 7 .
A securi t ipeserirtiltamnts eI leRBnC 69isdieRd akeotiang €o claim
wherein the settlenent instructions relate to matched
5 @gnséethered nt thgesety lemande dmsiteves 19ast Fedafie §psmakrhed
i l.aim6 , wherein the settlenent
?ﬁ%@%ﬂggg%&%aﬁé%éte to unmatched trades. 9 . A
securities settlenent systemaccording to any of the
%Iains 1-8, wherein the s ten1cong;ises a nug?er of ,
redit |i e SSEHTHEEs Sehte P61 e 8¢ L0 AEROY 9tRG: EPsclalm

Randied-iy e $¥Ete®ment instructions relate to unmatched
10 trades.

9. A securities settlement system according to any
of the claims 1-8, wherein the system comprises a number of
credit line structures, one for each currency that is

15 handled by the system.



