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20 is critical. The CSD systems must facilitate this “speed”,
which can be achieved by flexible, generic functionality
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processes.

25 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 sexvice or back office STP system or
manually entered by participants. Trade matching and

30 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.
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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
30 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.



15 or hierarchy of credit nodes (ranging fromzero and
up). It is in one enbodi nent of the invention
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liquidity nodes to a bal anci ng node, or bal anci ng
account, that is connectabl® 20 with a paynent system
via an interface of the securities settlenent system

An Ettanbageods atpraoNerert thoacgiordendevent ot ey a

I nvent 1 gQn en the Contré%l %egaes in central

iSRS e gl T

setddperm@mbriynst s et OI’&:S)mpEQBQﬁ@Si Scmiitbelbase’drtmture

nag%Ped, but unsettl e trades on quP H‘ h
r PSS 205 RS . S IO eeﬁB‘é}E’Fh%Jrﬁg oaf né‘mg%u?u reeers Wi

setitiloemeant ySystes 361 /aac et-ding m@démandn\aenbnbmmtem

th§£>one ¢rediit line structure_are .u |n par al ts b

ea n Y

T PearPIFRE Y JEeeeEShantl FHY HEEPEN f‘ccou
CUMJreMeyatL :LnM\D)BDQ?a(tJJlB&l@BGTéaE&QQQ:?deOE&B@Ke4tB& Efructure
DESCRI PTI.ON OF Fl GURES Fi g. 1di scl oses an exanple of a
cadt? PeldPBeSbr CRPEYL t qve e structure, 5 Fig.

2di scl oses an exanple of a paynment system fl ow,

10 In one embodiment of the invention the credit line
structure may preferably comprise one level comprising
liquidity nodes representing cash providers and one level
comprising a credit node substructure for each liquidity
node. Such substructure may include any number of sublevels

15 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
20 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
25 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
30 according to the invention more than one credit line
structure are used in parallel, each credit line structure

handling different currencys.



Fig. 3discloses an alternative exanple of a paynent
system flow, Fig. 4discloses a first exanple of a flow
fwo @ettid3enent in a credit line structure, 10PCHVEP2007/053307
5di scl oses a second exanple of a flow for settlenent
inacredit line structure,4Fig. 6discloses a third
exanple of a flow for settlenent in a credit line

st rasotper eEsERgpTToN S egesrasfourth exanple of a flow
for 15 settlement in a credit line structure, Fig.

8exanplifies a flow structure for conputation of

prapagated AetcobidPHald erampaddofil.cashewsoan, exanpledit
of a securities settlenment systemaccording to the

i nVierte glructure,

5 Fig. 2 discloses an example of a payment system flow,
Fig. 3 discloses an alternative example of a payment
system flow,

Pig. 4 discloses a first example of a flow for
settlement in a credit line structure,

10 Fig. 5 discloses a second example of a flow for
settlement in a credit line structure,
Fig. 6 discloseg a third example of a flow for
settlement in a credit line structure,
Fig. 7 discloses a fourth example of a flow for

15 settlement in a credit line structure,
Fig. 8 examplifies a flow structure for computation of
propagated net obligations, and
FPig. 9 shows an example of a securities settlement
system according to the invention.
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DETAILED DESCRIPTION OF EMBODIMENTS

In the following examples of the invention will be

disclosed in more detail, mainly directed to an integrated
25 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)
30 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
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15 risk.

Ligquidity rigk is minimized when the clearing process can
process all transactions optimally, as all cash and
security is under direct control, also the cash liquidity
20 tied up in the S$8S can be transferred back to the payment
system in real time. Allowing the S8SS to control both cash
and securities and thus guaranteeing as simultaneous DvP as

possible minimizeg transaction risk.

25 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
30 settled status in the S8SS should be nil Therefore the

account keeping of the liquidity that the cash providers

has transferred into the 888 from the central bank must be

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



15 risk. Liquidity risk is mnimzed when the clearing
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internal credit limts within their own organi zati on.

oo to also pose internal credit limits within their own
organization.

20
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

25 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
30 central bank where cash can be transferred from a cash
providers central bank account into the $8S and from a cash
providers account in the 5SS to the cash providers account

in the central bank.



The credit accounting system nust be clearly separated

fromthe liquidity accounting. As the credit lines are
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change on a credit account, is by direct settlenments

agai nst ot her cash 25 records, by credit used by
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al tdwglemeatl SO standard applies. This would allow a
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they will provide in the system. The representation of the
20 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
25 that the cash provider is involved in directly or
indirectly through client clearing participant, will affect
the liquidity cash record 1f another cash provider is
involved on the other side of the transaction. This is
always true although there may be several levels of credit

30 cash records below the liguidity cash record.

The in-gourced central bank liquidity must not limit the

gsettlement bankg total liquidity management outside the
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15 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.

20 The credit cash records are required as a way for cash
provider to limit the liguidity 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

25 finer level with limits for different purposes and internal

organizational units.

It ie required that this flexibility is also extended to
the clients of the primary cash providers, allowing

30 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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It is required that the cash records are ordered in a
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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

30 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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systiem bli1hhge Casernficasf al | -back scenario where the

link to the paynent systemis unavail able, a nmanua

t r Ahsf setedaPgnpaoank (primary cash provider) request the NCB

15 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.

20 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
25 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

30 initiated directly in step 4 above when the CSD operator
has got physical evidence of a transfer in the payment
gsystem.

The flow is illustrated in Fig 2.



30 initiated directly in step 4 above when the CSD
operator has got physical evidence of a transfer in

twe 2@aymermt system The flowis illustrated iBRETAPZ002/053307
WD 2007/ 113316PCT/ EP2007/ 053307 1 1 \Wen cash is
transferred out of the settlément systemthe flowis

as follows. The settlenent Bank (primary cash

pr ovheerdagrequestrant herbeCatt @ft taastettiatemtagystem the

account of th nk in the paynment system e.g. a
?gﬂﬁll%ﬁﬁiﬁﬁﬁﬁggﬁk (NCB). This is done through the

systen1user interface, or via a nessage. The system

decr eases'. cash ing the ui di cash recor
FhE SET TR, Hhahy s Baei FEOT IS FHaESES the
system eastraregendinfbeas eiddment £ sysé evarfiorivards pienent
transfer instruction,to the NCB.a

transfer
t haDRa s 1 Pt BN B it et eag Btk e v o i S i Sane
aCCBﬁi%ugﬁd anel eRakky tbher Ne&mh ceondi rmdat haﬁ nesgaster
to the settl ement system or _the an t st.e
Lo e At nateraneer s e ARkt 38 Him ahED casn
I || ustsad ek igheFisgtt Bement bank, and crediting the payment

10 system cash record.

The settlement system forwards the transfer instruction to
the NCB and the NCB transfers the cash from the CSD account
to the settlement bank’s account

15
Optionally the NCB may confirm the transfer to the
gsettlement system or the bank, and the system may confirm

the transfer to the bank.
20 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

25 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 1s foreseen for the European central
30 banks, and the messaging decided on there for the

settlement model allowing outsourced liqguidity to a

securities gettlement system would rely on proprietary

SWIFT messages.



The settlenent systeminterface to the central bank
shoul d conply as far as possible to internationa
swandanosisand practices. There are no i nter naRUTGH07/053307
standards, but 25 European de facto standard is the
TARGET network definition tiat defines the centra

bank conmmuni cation using proprietary MI198 nessages

Wi thrasisikypec@0@st A @inngeerphadd oy $of beeseesptfat from

t he European central 30_bank and the nessagin
dedioaia CORCONRF TTH e PG BECY ISt (BdEl 18| RO ©

outisureedlli guisinas tt@ 8hsesuiididitiy DEt bl RigEidisystcash
would rely on proprietary SWFT nessages. 12 Transfer

r eFESEE ¢8Bn?b ?%ﬁ%%HCB F§t% be accepted from
regi stered primary cash providers. (This is directly

or indirectlg attached to the omnersqg% OF aliguidity .
casi Ve EBRICPR BP% PRCIERAN EPT eTRBHTE 15 PARICY SRS e - That
My JTRichtats 4he eridadhn Baski L@medy aeveThat ¢ash

create and maintain the liquidity |evel of cash

( eCO@EISTHTE! f 5t FRPARPEEAT LYY (The G5B BELRY the Eidh

I eGRIbravBRhe 8f ot hehPWRBEL S¥ P €N Casth reeerd. 10
Aut hori zation possibility nust be available for all

Pdmini stration of the central bank link i nformati on as

velrdutasrh 0k € e8n Ofo lpimanyahubt Gk diviay 1BBYENESE Sall
initiated though the user interface. 15 Al pa

LS : , - nent s
t h@dmdPd SEraaied AndhSeCEREE! NS bR SRR APR 28 well
setdd edreBaabh i1Valvedll eyelsaofy Gasleneagsr dsit hased

on the dependenci es between cash records given by the

st ripeLgRe thFhPgeidttesdad6ne in order to guarantee

fshat 20 all involved credit limts checks are inposed,
and that liquidity is checked and_updated.

FuddanBavBaenys EpRE |33Cariienref e T eed sBUFtParfdeared

thekecbPL 88l Gasih 1 eeRbLASaf 18ACH: RAYBRL LEaDS@L! ifked
will decide how far up in the structure the paynent

musn BeechenredeRtie s detiegn cash records given by the

gstructure. This must be done in order to guarantee that
20 all involved credit limits checks are imposed, and that
liguidity 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.
25
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
30 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.



25 The basic algorithmused for one-trade clearing

shoul d be ainmed at mnim zing the usage of cash on
hvgher/1iawel s. There nust be a possibility fACTEReH7/053307
cash record owner to prioritize between transactions

on the "own' level, both 30tWith settlements directly

on that level, and with indirect, propagated
obl'ﬂ}gaatlmmmatbmm privhegptédrpdimestreedadhilyld c-cbehe

and ferred, constitutin an and_of f_tqQl
f or'3he 2GRS SEbTH Biepe L ihl T M Aentnd reh
pr apagatedipayhefdisuenian abl Eim:btetmefoaaslashepm\didaamer
must be limted in the ransact
RORAREEOR | ShHT AR FORCchh PlovIGBr ot b Pk Emscion
Thiiss mbansvahaibiéuaﬂaﬂ bthﬁnsatﬁﬂdnmaudbnrnnttMH1ﬁﬁnp@se of
not _avail able, for exanple informati on on the purpose

of e “CPRAREEI?™N.  The propagated paynments records
shoul d be possible to view and reconcile. The

h| storlcal i nformati on of the paynent shoul lso .,
LR PR PV S HEPPTOE RS DRoDaFFEufE ap yiew
Setatrideli‘éﬂbnb!i]!l@l VitRg HiwbopayaEnin fesiduiahi opstiorpsaeht
artles 15 The ur ose of position

r%’é’é(‘%fil ?sb? it &FPYE aI | ow t he provider and

the owner of cash records, to predict the future cash
nee This_is al ways baseg on fu ure trz_aLnsactl pns

el a3bie e FERE Phet AREELBRERE Gt i ny tvo

yetpatyﬁle&@t tteciNot rddhabrt bete & gite 2cbeanessecary
to distinguish between settlenent instructions ready
for settlenment, and settlenent instructions that ar

1@0t'1‘h)éebu&$@§é’ fonp@tiched, rbaskhagidnfior mhieneRtL)ly to
Posi_tion forecasting nmust be possi bI e t%fgerfo mw th

oné138Vc 58R PERGIIPASChEDG QDT M &7FF 6FC8 <pediF i c

setdrlgnent tdat eaturdeRhpasktdi omforecastihng bsssonm
cal cul ated cash positions nust cater for the

pr SPEYECeBF RRFREH LT all Sc alAPRBF FHSST 8 FﬁtPheﬂent
St riekWi8tions that are yet to settle. Note that there might

20 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
25 cash record ag 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

30 records in the structure.

As discussed above, cash transaction will have to control

potentially several credit limits and a liquidity level in



14 each of these cases: Checking cash availability

(E.g. optimzation cal cul ati ons) Reserving cash (E. g.
phQ2Pwal33td eari ng prior to settlenment) TransfRGI/ERQYP7/053307
cash (As a part of a settlenent transaction) 5 These

steps will have to be nade th the mpjority of al
settlenent transactions and this step will have an

i mpeth ot peeker magee: To i npl enent support for

paygent. | evel s, These .are . set,_up 10 by .inking .

rec %ﬁyﬁq%:Saght?g%?f%ﬁﬁ%%gytHg'gbo?p%%hﬁgﬁﬁﬁggr88?§£hatlons)
I epreesentisict keshot Bl g amoynticafl deposidedrdashtbnsetiglement)
settlenent system. This is _a,cash_recaord w th .
R ELg FUhR U oAy BT bal SHod SR EEERP AT i)
of Thesd ealepceptiebeidse acaehneecotd wd marjeal t pooeygll
transferred into the settlenent. systemfr t he .
cemSHHLBERE GF DT DA HoAr: Syt e (e RG SvPRT-Toact

t ypbic ddnformSueb. t op- |1 evel cash records have a zero

limt, and a positive bal ance, where the bal ance

equal s the anmount 20 of cash the owning partici pant

hasrd esgieedne biphder pyrmpalmsyst eevars bahealsk atetder up

CSE. Such record cr5 and cr8) are shqoqwn in Fig. 5.
o6 Sheh sovoudy athr b FESe Paiateabh Joot cash

pr ovd deid dep@ekBRYs have ttdilr asbuniel @f iduishiipew tdsh hih the
paynment. system defined for the 25 currency , nk¥ one. .,
payifrit STFSte Y PEF™ cutHehdy PsCaff o= Mirtherntinite

| evelsi tofan@ashneggel s yapmesent the credit |ines

all ocated by the top-level cash providers, where these

may exceed the avail abl e cash of those cash providers

i ghe I0iset bEeprat r SYSePreSHEDs SETaH IvdRbydt hath real
the top-level cash providers %rant larg credit |Iines
t 0 MYt e drefBiPEvRY SV ither SCEELRIFHs BELTENESOBr e

bande iraiNphihk Ubi 0fdd t 1eUS RRRES} - sydSent NR1sGRRPECRLT ON
this setup creates is that clearing a cash debit nust, |
corfsiRdér e - pAYFRNECR e\FdIed €38R FFFRrds heveaagapre Tty

cl eed ihshtideesaicexcredet bRe ayaidadld @®ash {he amount

bal ance + limt) at any |evel, when tree-maIkLng from

20 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

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

Further levelg 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

30 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) .



5 the debited cash record to the credited cash record.
That is, the debited anmount is checked in each node
uyeerdg33until a node is reached above the crEgVER3g)7/053307
cash record. Fromthis node and downwards the sane
amount is 10 credited until 1fhe target cash record is
reached, as seen in Fig. 6. The initial cash is
dep@Bét@QmpmﬂEaSWbﬁTthESS&gﬂﬂp c&batﬁsth@ ﬁhHUJwéeﬁkang a cash
aUt8n§t€Qmﬁng%|%st¥ ort, n e res%ﬂl me i.,e. a
not i TTcations Fromth e pa¢h€ﬂf § sFe T hat~ho y'has™’
beedcdepas tcddaondbehalf diedt Imetparctem pere swallable cash
referenced.in the ssa t hese deposijts
e hidie KEDeEr s TROSER et ABmier} P igney an ELth Tom
obl tigatdansealr eacheatedyd tthe thashre@tosd dasee riegord.
traversed, and propagating obligations are generated
to reflect the underlying instructions. Such
obl Tigat iions theprebendd tdwouiat 1ebbhgakédnnﬁ(yaceaabde
internedj ate node_tra ersed whil e transferrin
casﬁpY%ﬁéﬁ n et FaRee 115 f?af% §nab?W?r1 §I%§fted cash
Specéddwal Iryont bRigbhdb@atdran demﬁa&m@ taiegcyamtehambenasls
reSS|on A) to ref

LG TR SRR aP R rEPHRT CORPATREOR iy e hed.
I nsif ucitg.om .30 t hat updates the cash record CRwth
t he amount A, which may be a negative anount). WO
2007/113316PC1 / EP2007/ 053307 16 settl ed together,

. €Thd hiey twlll chehsesd tdasbdiy eiheisagMIOr MéRsa89, or in the
Let S01, SOKL be the set of obligations, derived
fr ofHHE §ifng FORR T oSt 19U &Y pa PPt Seich represent

15 notifications from the payment system that money has been

a
, as seen

deposited on behalf of the participants referenced in the
messages. In Fig. 6, these deposits are made into cr5 and

cr8 (from cr9).

20 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,

25 2, and 3 in Fig. 6).

Specifically, the obligation creation algorithm is as

follows (we use the expresgsion (CR, A) to refer to a

settlement obligation that contains a payment instruction
30 that updates the cash record CR with the amount A, which

may be a negative amount).

Let (8I1, .., 8Ik) be the set of instructions chosen to be



For each obligation SO (CR Amount), create a

propagati ng net obligation for each ancestor CR of

ORO 2007413316s (CR , Anpunt) is created for eacHCIACYBI3307
cash record. Net the list of propagating obligations,

by conbining each 10 pair o¥éobligations that refer to
the sane cash record CR That is, replace obligations
(CRetA)laaindofg€RneB) wid.h theR wALl -1B) satlided byt ey shne
or Bronaly ganegative. Renmove all propagating net

obl $'gati on's (CR A, where A=0. The remai ndi ng net
obligations are added to SOG 15 Consi der the

fol] ow exa e in relation_t 19, .7. First
conﬂﬁotde&%tlhé'g&é)[ Bt € ggf:eafsgé)?ﬁ%an%ﬁ SObfi%%ﬁ%nfsr.om the
20 fiareicaient huseo GolddrgabiforsGt hat transfer 120 in

cash in the oup.. To..c lete t group, the .
pr olg%g aetaicE‘g Oﬁifg%ﬁ)ﬁr@ |103§Bh aé%o?'lgte)be CESRpht 2T WY

I S tnekadgattdongido dduh shepstdtr stred A5 Crn Ehgt & (CR',

Th th 14 bl i gati ted initially,
andUEHER Gt BB THCh P maRCDorB DRI Gt ongoTRO. P02,

POyetPA3)e. 1TBe &f natodddsitiah obligaticns by tbebiomioyp each
are thus: 3 S01, - 06, PQ1, PO PO, P0O5). The
]aoooRf"elralogong‘%ﬁ‘?@a‘?f’%eéﬁgeaegﬂ b oy &g Ry eRrere O
oblTigat iiensreplhes hoigriess iand ner, set tardenent sB) wikh (CR,
Cash record transactions nust refl ect whether the

debt't? or 8AFFeWBE rogadst 84 ByPT tT YRy t he f act

t hatedddve tlansachi g Mas nedebbyga: jrapagat i AY, netere A=0.
ggggggég%gﬁggﬁgéﬁﬁeérggfy%agagggagﬁé(ghagde%BfggG?aSh

15
Consider the following example in relation to Fig. 7.
First, consider the list of selected settlement

obligations.

20 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

25 in Fig. 8.

There are thus 14 such obligations created initially, and

then netted into 4 non-zero obligations (PO1l, PO2, P04,

PO5). The final list of obligations in the group are thus:
30 (801, .., 806, PO1l, PO2, PO4, PO5).

The above algorithm can be used for propagating payment

obligations in both gross and net setttlements.



5 of transactions on a cash record may therefore

i ncl ude propagating obligations (for which there are

no i nstructions, hence, the view nust take this into

e 3YM 331K g. 9. shows an enbodi ment of how aPCT/EPZ"W“‘3307
securities settlenent 10 system 901 according to the
invention may be set up. The’ securities settlement
system 901 is connected to a tradi ng system 902 from

whi €361 regPr e AERNF RS s MUAE oF A T Whegardi e
mat ghied 9/%&%@% whatr &ldgat cihepserdfiddi8sigSeht! ea@Ntchat

system 901 can be connected to several trading 15
sy st reesRFREON aP SIRe &Y di Prepasftiagnastopbligation.

fi nangial hn\%kéumﬂ%&q%%@wyf&f @sﬁ%&%@d@f the ldlst

|nforrrat|on regarding a trade or simlar to be settl
on Yvhersecactites Fetd |@mntesgsd dmherafose pelude

' nfﬂ&&@a%@ngg% P%k ddm e §had "t%xetsﬁ(_()asia%g‘ 292 (and

any other tr system connect e

securdtitiuss ignst I@Mﬂ, fst eregonysreiaks $hisnéhbgeaccount) .
i nformati on regardi ng orders and quotes that has not

been matched. The securities settlenent system901 is
furEif%rg-cﬁhn@et@d aBadimenti p§t hpayesscugyistem 968t kaeent

S 9 t 3,
£ Saa BRYMBOL SYSILTBIMU. THEe AP HayS YS! 8BE 803 1ne
i nstdaurtitii ops#of ghamnezdt isgwsemA 0y pi ¢ aloraeatrpbetof a atrading
ba t n ct.ed _to curities .
st P52y P a0 ) akor bag, MR P Spsepmation
nummrdhnpaymmeﬁo:&d@tsenﬁawnmbm edheo seherities

S€eq ttle%gn? £§%§Q§ %%%?%‘ &?ﬁé%ﬂéﬁ Q% bgr?Fytrading

fewer than ure
theyseemsi teasisptvd térrearamnesyst ent %ﬂﬁntlglfﬂdﬁcbf ofahdncial

¢ gt
o riiaes ERehih Madidd B IbEE 8560 e Poflat sth
be regmlridied t:tadmrqj:/\mmlaad/ oo sofdamrled opnseker al

%%cuA%t?Qseé tQ?S stgmagglnq%fgpn%k%t18%0?H§tlon
or NMoOré "servers Sther™ br and) Servi ces
ap@no&&dednﬁr&ert&hmes:admtgalsasEerar&bme(tam‘ir kny other trading

|nfratructure dit Ilne struct re unit 906 is
A ARER Bt e dd T R SerkBoe it e ataliRl 528Pgh ou)

onam&hamﬂolMnélqﬁellnﬂnimatlon regarding orders and guotes

that has not been matched,

The securities settlement system 901 is further connected
25 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
30 systems connected to the gsecurities settlement system 9201

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

Internally, the securitieg sgettlement system 901



10 the control unit 907 is adapted to inter alia carry
out the propagation features and other control flows
aEecei’hediaabove. 19 CLAIMS: 1. A securiti ePCI/EP2007/053307
settlenent systemfor settling a trade between trading
entities, conprising: 18 an interface configured

to communi cate cash bal ances with one or nore paynent
sysﬂununlonally c@mp&mnmgylhhat Sltﬂéﬁm.da$hrﬁad80$@ﬂuta

line | gk n.a ? cre 07.
st ririThie 1eRel SaroE et SRaoPEvarE GwePhoEa) Tkt
casthas=ec @adsbérreéa’ﬂ)l Addwiidtint ylaﬁa\&hre’ em@r/ ds anﬂtx@acmjlnrn

y d t led to
T ARG° I MG TPLEnE R B Ceuey | Sl of one

ablégatorensetvepay(HE dreoehee basid)Wicehwabeservices,
associ.ated with the trad reduc
SO 26 SEasT DeRen CBLER FeCUIHe P oo ELett GrEure-

credit line tree structure for participants associ ated

with the trad roduce a resulting cash bal an

whots AZehefofin® ALOMSELLNR e 1Y BRET RS S Stost o

M niddcze theet sansdireofsucashsbynpraragabivagisasiy. 1 and
obligations associated with the_trade in tﬂﬁ%cash and n
W ddi® CPPRECE r B St e i édF‘Bt%dh"r%Hé%te Tch CRYgh out the

r eGiopabatlibe £astund sgiedihetl | dhtrcae F3bHCAMEE€ribed
wher e the cash obligations associated with the trade

carft¥l’e -and wherein the conputer is further
conflgured to send via the interface to the one or
nore paynment systens the resulting cash bal ance. 2. A
securities settlenent system according to claim1l,
wherein the cash and credit line tree structure
conprises a first level including liquidity cash
records, each liquidity cash record representing a
cash provider. 3. A securities settlenent system
according to claim2, wherein the cash and credit line
tree structure conprises a second | evel conprising a
substructure of credit cash records for each liquidity
cash record on the first level. 4. A securities

settl enent system according to claim1l1l, wherein the
interface is configured to transfer cash to and/or
froma cash provider's paynent systems account. 5. A
securities settlenent system according to claim 4,
wherein the cash and credit line tree structure
conprises a zero-th [ evel haying a root cash record
linking to all liquidity cash records, which root cash
record acts as a bal ancing account with respect to the
one or nore paynment systens.



6. A securities settlenent systemaccording to claim

5, wherein the 20 conputer is configured to forecast

future transfers based on settlement instructions. 7.

A securities settlenment syst'®m according to claim 86,
catierein the settlenment instructions relate to matched

unsSettled trades. 8. A securities settlenment system

according to claim6, wherein the settl enent
1. | nﬁtﬁébﬁgﬂﬁﬂEi E@%ﬁﬂéﬁeﬁﬂ)é#@ﬂ&ﬁcﬂ&idsgfﬁﬂiﬁ§-a ﬁ%adénbetween trading
ont i eggrk%%e§s§§txlenent system according to claim]l,

wher'ein the nenory stores multiple cash and credit

| i pre inreefastremtfipesd bheofiornicath Crrieieyctshaith gne or more
paym@afdl,@dedyy: the system 10. A securities settlenent
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. multiple |evels with él% credit c?sh records or %%}, ted with
I P TS Y CASH T eUUT dSCaraTer et T TashA e8P andtated
the seddd itpgpdoyluce conputleing icakedalenthre nenory and to the

i n&@r%@ﬁech%aéé?np%éf qgt &:anﬁgt.lpecp@}ﬂ J_Q,rduegcﬁri M@r_li@@é@ the transfer
whi ch are associated with the tra

. , de bX reduci ng or ‘0 th
of GeAI fY TGP E trAnSt B °Of TSR bet WEEN” TS e PASTRR 0 the
casht hed cashiandnertedet stiuwgeuts ee stirigbeksr ecofppn cash record in the

cashpgﬁ&iéﬂeﬁ@gtfﬁn@8§fgg %&?gcﬁMr%hwﬁéyé %Bgdéééhoogffgiggsniiassociated
resul ting cash bal ance, reduci ng or mnim zing

withyghg featorrpliter £He transfer of cash by propagating
cagterebth i gat consitas soeifat gt rwict it iigheed rradeend vitheticaghterface

u;tﬁde%r8P%Er£kﬁgmé&?%y§E&&§EHéQEEQUQnBi&h@ﬁkaﬁﬁﬂﬂpn
cash record in'the cash and credit line tree structure

where the cash obligations associated with the trade
2. camcekypriands settlemesengdydigmbycddreimonputierinvi awhheein the cash

and %QééyEfﬁggétﬁ}eghg%ﬂagguﬁg cgﬁﬁfiSQQY£“¥1ES§Y%év%ﬂsiﬁélﬁding liquidity
resul ting cash bal ance. , _
cash records, each liquidity cash record representing a cash provider.

3. A securities settlement system according to claim 2, wherein the cash
and credit line tree structure comprises a second level comprising a
substructure of credit cash records for each liquidity cash record on the

first level.

4. LA securities settlement system according to claim 1, wherein the
interface is configured to transfer cash to and/or from a cash provider's

payment system's account.

5. A securities settlement system according to claim 4, wherein the cash
and credit line tree structure comprises a zero-th level having a root cash
record linking to all liquidity cash records, which root cash record acts

as a balancing account with respect to the one or more payment systems.

6. A securities settlement system according to claim 5, wherein the



12. A nmethod according to claim111l, wherein the cash
and credit idbe tree structure conprises a first |evel
including liquidity cash records each liquidity cash
record representing a cash ﬁ%OV|der 13. A net hod
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line tree structure conprises a second I evel
ins§yeFifisng a substructure of credit cash records for
each liquidity cash record on the first level. 14. A

7. m:"%h%gcglﬁc‘i%gggl Q&ttlgm%tals@fsgém X@L%&Q][]r(b t&e é rylr@r%acghereln the
transfers cash to an roma cas prOVI er s

Sett&éﬂ?ﬁ%ﬁﬂ“%ﬂéhﬂ’@ aedEnto magshedaupgE o] acedrdi ng to
claim 14, wherein the cash and credit line tree
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recor ity cash tecor
Settrlﬁﬂ?nfca@ﬁtfruééb‘i’r& é%ltasteago alnﬁ'é*fcélﬁél 1i‘\fijdéé(:ount Wi t h
respect to the one or nore paynent systems. 16. A

”Ekh%gcérl%gég' 0g 49, &lal %% wheretn, the &%”R“‘ier wherein the

forecasts future transfers based on settl ement
nemqrys £ S| BRIl 7cash Ad Ho@Yak clordi Pt 6tErEivARL6,one for each
curmhey ednmatt he hsedidsesenthei Astedctions relate to matched
unsettled trades. 18. A nethod according to claim 16,
wherein the settlenent instructions relate to
10. unfraceped ti padeztt lengit Kypetthodceeedrdi iy t1@1i€l A mwhgrein the
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line tree structures, one for each currency that is
handl ed by the system 20. A securities settlenent
1. sy8t emthet dettIseAgliadt raderbér weehvesradimgient iepfesies in a
secdrflt BeS@EU lickhit @S s§etdd, endiprisysd.em conpri si ng:
means for connunhcatlng cash bal.ances with one or nore
1cat1Fg Palandes via an interface with one or more payment
paynenF
systems;
storing in a memory cash and credit line information in a cash and
credit line tree structure including multiple levels with (1) credit cash
records or (2) liquidity cash records and credit cash records; and
settling by a computer linked to the memory and to the interface cash
obligations to pay or receive cash which are associated with the trade by
reducing or minimizing a transfer of cash between cash records in the cash
and credit line tree structure for participants associated with the trade
to produce a resulting cash balance,
reducing or minimizing by the computer the transfer of cash by
propagating cash obligations associated with the trade 1in the cash and
credit line tree structure to a highest common cash record in the cash and
credit line tree structure where the cash obligations associated with the
trade cancel, and

sending by the computer via the interface to the one or more payment

systems the resulting cash balance.
12. A method according to claim 11, wherein the cash and credit line tree
structure comprises a first level including liquidity cash records, each

ligquidity cash record representing a cash provider.

13. A method according to claim 12, wherein the cash and credit line tree



means for storing in a nenory a credit line structure
formng a cash and credit line tree structure

including multiple levels with (1) credit cash records
or (2) I|qU|d|ty cash recordd and credlt cash records;
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associated with the trade by reducing or nininizing a
transfer of cash between cash records in the g
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to andfdr tthen tar adeh poopirdedue @aaneresual ttiangs cashubal ance by
propagating cash obligations associated with the trade
in the cash and credit |ine tree structur
15. hj gHestod grforfiedste Féatt d r n"thete ddf it gﬂ 8?de<f|rtedﬁ q&ne tree
structes: Stonpctsgseawhere thhéecashaobld gatponscaassoetatdedinking to

all V\ﬂ tqlt] 51 %‘/ tc%éger&&%@' ’w}aﬂ:@ r%gt cash reggﬁpsacft@r as a balancing
send g to the one or nore paynment systens t he
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system according to claim 20, wherein the cash and
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inclu dirty cash records, each liquidity cash

tL“Fé%ﬁ?@a?%bPés%ﬁFFﬁgﬂa 2 UBHVicder, and wherein the
cash and credit line tree structure conprises a second
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each |1 i cash record on the first |evel
rah??'“ﬁm§EEEP1FW%%t *d tFefght system according to claim
20, wherein the cash and credit line tree structure
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linking to |qU| dity cash records, which root cash
reh*@c%&dn%%¥§e%§xéd%%1anC|ng account with respect to the
one or nore paynent systems. 23. A securities

. Sezt-xt | et@l%gt acscy em acCoCOcrlgtlrpgllt 0 w%e 1@ %Qe Mr@i Qt(glré% multiple
securltles settlle nt ssemls In a central
cashdépql)sqrfz@*ty lgy%ttéma structures, one for each currency that is handled

by the system.

20. A securities settlement system for settling a trade between trading
entities in a securities settlement system, comprising:

means for communicating cash balances with one or more payment
systems;

means for storing in a memory a credit line structure forming a cash
and credit line tree structure including multiple levels with (1) credit
cash records or (2) ligquidity cash records and credit cash records; and

means, coupled to the means for communicating and the means for
storing, for settling cash obligations to pay or receive cash which are
associated with the trade by reducing or minimizing a transfer of cash
between cash records in the cash and credit 1line tree structure for
participants associated with the trade to produce a resulting cash balance
by propagating cash obligations associated with the trade in the cash and
credit line tree structure to a highest common cash record in the cash and
credit line tree structure where the cash obligations associated with the

trade cancel, and
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means for sending to the one or more payment systems the resulting

cash balance.

21. A securities settlement system according to claim 20, wherein the
cash and credit line tree structure comprises a first level including
liquidity cash records, each liquidity cash record representing a cash
provider, and wherein the cash and credit line tree structure comprises a
second level including a substructure of credit cash records for each

liquidity cash record on the first level.

22. A securities settlement system according to claim 20, wherein the
cash and credit line tree structure comprises a zero-th level having a root
cash record linking to all liquidity cash records, which root cash record

acts as a balancing account with respect to the one or more payment systemns.

23. A securities settlement system according to claim 20, wherein the

securities settlement system is in a central depository system.



