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1 COWUTER SYSTEM AND METHOD FOR CALCULATI NG MARG N
FI ELD OF THE | NVENTI ON The present invention rel ates
to margin cal cul ati ons associated with 5 conputerized
mar ket places. In particular it relates to a conmputer
system and nethod for cal culating optiml margin

requi renments in clearing systens. BACKGROUND OF THE

'dWﬁFu*i*ER SYSTEM ANDEMETHED Pb?@t?\lt@m.AﬂN@MARGIN

| ast few years undergone mmjor changes and a | ot of
noney has been invested in research and devel opnent in
order to inprove the systens. However even though the

c e t i e are very sophisticated there
Fég{—étaheﬂ%é IWEM?@R# urther inprove conmputerized

systens associated with is conputerized market places.
Thieep oeganit mwmmﬁelaates doi maéalmcamulaam@twscz@ated with

BhurShariact Hamket oice’” TMaditicliaf Tt éiBtes ta K E8Fputer
sggaém g%étw@d Fof caﬁr@&lg'tﬁgggpﬁrgwﬁi B di 9 relaMehBsts in

e activities an syst rrBthat are

ckhﬂn$g$w6n§nﬁhat traders uses in order to send in 20
orders to the central exchange system |In order to
trade different financial instrunments such as stocks,

o0k GRRuN P O ERE RIS ooy ¢ LLPCQFFy”ESb” °

associated with at | east one clearing account i
Carappterized markaia! aﬁ%‘éﬁp'@v@o’lnl ‘%Itee[aeﬁ %e%\ée@'?a% eFQ}Pne

n%%ozré@fd% ‘é@t ¢t &arﬁ]‘led?‘g@ §§ b‘@éﬁkﬁnﬁ&tgﬂ in regearch and

dBKld&{nthna\lﬂlrdﬁbh ath .aﬂynﬂ;ra:erm:f cbhe-rpar Hh&&:\ﬂ:fr' évdr adeug
“defaults so that an agreed t rade can not be executed
thecurtentr sysjieons én use are very sophisticated there exist needs

even further improve computerized systems associated with
computerized market places. The computer systems associated with
computerized market places are for example the central exchange
system where the actual matching of orders takes place, clearing and
settlement systems for handling post trade activities and trading
systems that are the systems that traders uses in order to send in

orders to the central exchange system.

In order to trade different financial instruments such as stocks, options,
futures, forwards and so forth the members connected to the market
place must typically be associated with at least one clearing account in
a clearing house that keeps collateral. The reason for this is that the
clearinghouse works as an intermediary between the seller and the
buyer and in order to avoid that any one of the parties of a trade
defaults so that an agreed trade can not be executed the clearinghouse
needs collateral stored in an account. Usually this collateral is stored in
a margin account and can be divided into initial margin and variation
margin. The initial margin shall cover heavy market movements of the
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needs collateral stored in an account. Usually this
collateral is stored in 30 a margi n account and can be
divided into initial margin and variation margin. The
initial margin shall cover heavy market novenents of
the 2 positions and the variation margin is the
positions' accunul ated profit and loss, which is

pheBi o%%léﬁfr@ﬁgkf@?iaa &%gngg Mf;rfﬁfeﬁa sg’lcaﬁgyé%?uﬁ'ﬂlﬁted profit

aR83bks ORRidH ity dieappsubjean® aldailynsiarkrientrarkatl Phe initial
nettlng positions. 5 A problemthat the clearing

nargie caarbe tatﬂui@teds using differensipasiliong in differantfinancial
there is e inin order to cover heavy
ingdrywaent ﬁ@v”éﬁg\ﬁtrke%&g %Ogggﬂﬁed nunber of |ead days
but also that the margin requirenent is not over
conservative since this will restrain the market. 10

A%ﬁém tHatattd tielalrthgrhooises mrddasinguishtias issBanof ®idking

and TIMS calculate initial margin per contract.
sux& teatthemsisunoueh tmuﬁ@éma@ﬂrla&rﬁe&rt@ eovRN bgavy market

NETERES o o S s iaeeg s PLD s Bl argin
r%@fréh?édtqg -notovel &aﬁéé%%nﬁeaém@é&hl@ il pettraln BBe $harket.

contract 1s not opti nal certain instrunents
such as FX forwards and |nterest smaps S|nce t he

total risk can be closed out b co
Copvmasrialiaveaable Masght TSI Sur aeatPAl: .Cf!ﬁﬁoﬁhand TIMS

FRsR AR TRBAT hePsahtife rtF ol 2Slsan these

cBAficed bos hatlliiseigetdiotle B Hn&-m&dﬁ\eﬂtbcfnohﬂrﬁ'lhlt rtdveagbneral

TTLl Gl

met hod and system f or prow di ng nmargin requi renents.
alt are ill suited for markets that exhibit very strong correlation.

Furthermore calculating initial margin per contract is not optimal for
certain instruments such as FX forwards and interest swaps since the
total risk can be closed out by a combination of several different
contracts. Calculating initial margin per contract wiil therefore give over
conservative margin requirements for these types of portfolios.

Hence there is a need for an improved method and system for providing

margin requirements.
BRIEF DESCRIPTION OF THE INVENTION

Thus it is an object of the present invention to provide a solution for an

improved clearing house.

It is a further object of the present invention to provide a solution that
is able to handle multi currency products within the same margin

system run.
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BRI EF DESCRI PTION OF THE I NVENTION 25 Thus it is an

obj ect of the present invention to provide a solution

for an inproved clearing house. It is a further

obj ect of the present invention to provide a solution

that 30 is able to handle 3rulti currency products

wWthin the same margin systemrun. 3 It is a further

oRj f..the j i : [ | &1
R FirieniHert Tl prokits Mychtict REfEvued s6iLon that
is’ goldl FEEBIMUIAY ahnsptittaE thargivs rédoirementaforansoturnens

It is a further object of the present invention to
ppsibidngeimapdAaeadWit.that is able to calculate an

optimal margin requirenment for an account associ ated

with FX forwards. It is a further object of the
Itp%eé?gFtHé?V@%‘]l‘éc?fbf%eOBPé@ RVERItiSr 08 dridide aOsolBition that

able to calculate an optimal nmargin requirenment for an
isagbleutd calRssaiE aheoptimdl matrgite seéquibmenviafor. anfadcoumt

further object of the present invention to provide a
asepciptesh WithtFX ferwids.t o cal cul ate an optimal margin

requi renent for an account is associated with nultiple

instrument types. It is a further object of the
IP1sE8 FOHHEP SR b thePpAYdEft Mvaditiin @5 grodide iaSs@ldkdn that

to netting contracts in a new way. At |east one of the
isabblect@opmtlaté anobptimadriaygirheequizesment foreaniagcound

as set out_in the appended clains. According to a
assoainted yuEh igkerast rg'ﬁ@ér‘f‘f‘?% this is achieved by a

conputer systemfor cal culating margi n requirenents,

t he conputer
It is a further object of the present invention to provid

Al Iwd o H i ¥ L]

a solution that

D

is able to calculate an optimal margin requirement for an account

associated with multiple instrument types.

It is a further object of the present invention to provide a solution that
is able to netting contracts in a new way.
At least one of the above objects is obtained by the present invention

as set out in the appended claims.

According to a first aspect of the invention this is achieved by a
computer system for calculating margin requirements, the computer
system comprising

~ a memory comprising one or more accounts, the accounts

comprising one or more positions comprising contracts,

— a processor associated with the memory,
wherein the computer system is configured such that the processor
divides the contracts in the memory into cash flows,

Letting the computer system break up the individual contracts into cash
flows has the advantage that margin amounts can be lowered without
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system conprising 25 - a nmenory conprising one or nore
accounts, the accounts conprising one or nore
positions conprising contracts, - a processor
associated with the nenory, wherein the conputer
systemis configured such that the processor divides
the contracts in the nenory into cash flows. 30

i TR )
ok 148 LORsCRIIE WL SRBCFRICNE ot B dfebring
haasgi n anounts can be |owered without 4 being |ess

conservative when managing the risk of e.g. a clearing

house. In one enbodi nent the conputer system can be

configured . to nettin S e di.fferent .
13 e S Ecryiet the RemBulal sVt phaon g fo gltting
tHEIdHrBAEN{ BESRUNARE 38 eaﬁga%trgqaﬁngpbtm cHBR Fidws of other

requi renent can be achieved. Furthernore the conputer
copttaats f Thisheas dche ddvaniefde thatd atmoreasptimad macdin

cash flow separately. This has the advantage that a
regrisemens edle besgshigveshn be obtained. 1n anot her

enbodi ment the conputer systemcan further he
configured to net currency exposures across future

FUptHE nilgie ghé Q:brﬁb@t@%?sﬂ‘érﬁ%rtﬁé' e&nthrecenflyuped Lo treat
This has the advantage that margin can be cal cul at ed

eanhaastr HowssapalratelypoEhis bas thevadiggptagsskhakposore flexible

I n one enbodi nent the conputer systemis configured to
SKeteINEaRn PE Obi@iPeEncy products within the same margin
systemrun. 20

In another embodiment the comp
to net currency exposures across future value dates for the cash flows

of the contracts. This has the advantage that margin can be calculated
on contracts and/or positions having a risk exposure.

In one embodiment the computer system is configured to handle multi
currency products within the same margin system run.

The computer system can be a computer system configured such that it

can be used for a clearing house computer system.

In a further embodiment the contracts can be divided up into their

relevant currencies.

In accordance with second aspect of the invention, the above object is
obtained by a computerized method for calculating margin
requirements implemented on a computer system, the computer
system comprising a memory comprising contracts and a processor
associated with the memory, the method comprising the steps of:

- identifying the contracts in the memory,
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The conputer system can be a conputer system
configured such that it can be used for a clearing
house computer system In a further enbodi nent the
contracts can be divided up into their 25 rel evant
currencies. In accordance wth second aspect of the
i nvention, the above object is obtained by a

¢ cuPrERHECPRAh il AlIFG Bl &% fowsne
BYOIERE hE tha0 cE iy @ zetPirethod Bré@lﬂﬂgyUpQﬁEr inglividual contracts

contraCts and a processor associated with the nmenory,
intoecash flodvs baprihe agvantage épst onargin ameuntsygaiybeHewered

itk Biing s Fagsenvatly < utien noaeoms Pof Hikof eo- @

fégﬁ“@ . zed met hod breaking up the individual
CEShT gﬁgﬁﬁ?nto cash flows has the advant age t hat

mar gi n anmounts can be |lowered w thout being |ess
conservative when managing the risk of e.g. a s

Inlane engbodirgent themnawgerdzadrmemd CApE@BArs&) the steps
Fpthod can conprise the steps of: netting each cash
Of1 ow of a contract against other cash flows of o

i . .
otf e@g‘;@gbg@fégﬁ cab¥ RO Rinthect 8§afft Gthaliceh Bdws of

sub e contracts the quite” cunbersone set up
of aothber ebatfamtsstructure in the existing margin
nodel s can be avoided. This will facilitate the
under st andi ng, and is acceptance, of the nodel both

B ESh O EC U RElHBatiPos Y S afrtego i PAnDAAE the quite

ﬂfn%&:ﬁc@ﬂﬁﬂtc&i@uaﬂ of a corrslation structure in the existing marain
AT EE Al W T Tl W W oW W W LIRS T LR bl e ) oo
models can be avoided. This will facilitate the understanding, and
acceptance, of the model both externally and internally for e.g. a

clearing house.

The computerised method for calculating margin requirements can
comprise the steps of:
— list future payment flow in a table,
— calculate net present valued payments,
— apply a scanning range parameter to each net present valued
payments, and

— calculate margin requirements.

In a third aspect of the invention, the above object is obtained by a
computer program product according to any of the previous described
embodiments, the computer program product being stored on a data

carrier.

These and other aspects of the invention will be apparent from and
elucidated with reference to the embodiments described hereinafter.
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conprise the steps of: 20 - list future paynent flow
in a table, - calculate net present val ued paynents, -
apply a scanni ng range paraneter to each net present
val ued paynents, and - cal cul ate margin requirenents.
25 In a third aspect of thesinvention, the above
object is obtained by a conputer program product
according to any of the previous described

enbodi nents, the conputer program product being stored
BRIEE UBSERIPFIONEOF BIGURESE and ot her aspects of the
invention wll be apparent fromand elucidated with
reference to the enbodi nents described hereinafter. 6

BRI FF DESCRI PTI ON OF . FI GURES Fi g. 1 .i!l
Fichrp i ESEratRs BrOIRRURER sxs ey andinetivr Spb&riin fae present

iﬂ Wi SAnCh iH‘?pI' PbprRnted. Fig. 2 illustrates a
C

eari ng system'wherein the present invention can be
Figrn? ¢ilestrates Bi geaBing systonatvelsegeinetha presersthiniention can be
~of a SEK fixed-for-floating rate swap. io Fig. 4
implersen4eds a stressed swap forward curve. Fig. 5

Fid-1 33003 Bted 0B heEaREL coPRRIERERNE S e fal fopging rate

sﬁa%. 7 illustrates a stressed swap forward curve.

Fig. 4 illustrates a stressed swap forward curve.

Fig. 5 illustrates a stressed swap zero curve.

Fig. 6 illustrates future cash flows of the swap portfolio.
Fig. 7 illustrates a stressed swap forward curve.

Fig. 8 illustrates a stressed swap zero curve.

Fig. 9 illustrates computer readable medium for storing computer code.

DESCRIPTION OF PREFERRED EMBODIMENTS

Figure 1 illustrates a computerised exchange system 2 connected to a
computerised clearing system 1. The computerised exchange system is
connected to trading terminals 4 and an algotrader 5 via a computer

network 3.

Figure 2 illustrates a clearing system 1 comprising a number of
subsystems. The clearing system comprising a:

-margining subsystem 6 for calculating margin requirements for the
participants of the clearinghouse, i.e. its members and its clients. The
collateral each participant must provide reflects the total financial risk
to which the participant is exposed when trading in e.g. options and

futures contracts.
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Fig. 8 illustrates a stressed swap zero curve. is Fig.
9 illustrates conputer readable nediumfor storing
conput er code. DESCRI PTI ON OF PREFERRED EMBODI MENTS
Figure 1 illustrates a conputerised exchange system 2
connected to a conputerised clearing system1. The
conput eri sed exchange systemis 20 connected to

. nal .
SRR RBRE SRR, B SR It S fhimeters
neeapsarsi iy sat niprhad @infiguisitsd efmaringsystenr.i ng

system conprising a: 25 -margi ni ng subsystem 6 for

-dfaaci?gasm!n@yst@r@i&fmreqmrﬂMna@% ermaidaipiac accqmissand

L I ' i.e. i nb d

oBbike AT S04 € stk cBPPREERTB L o ce

déﬁﬁtt‘?&rﬁé ¢deuldtededd mﬁbﬁ*\eﬁﬂ glﬁd d@ivédries, pRRside data for
particigant Is expose en trading I1n e.g. options

statistidaltanaysisoand grovid€ clearing rdatat imfasmw atidrs e ohe

for storing information and paraneters necessary to
sgbsystierandnsh e iyieenaheserseavengheyAtlem - cl eari ng

- SETRIAEBh tnserbRfibs It fRE o I Rirch @08 SBf RGN

ré&eivBa PHRTektemdlahiarikbtiBses G ¢ M ARSS providers. It also
settlement and deliveries, provide data for

ceeatieisstaprats avish yestorical ipfovndtiool aier rytréating day is over.

L8, ey o B B RS bl tioct®

ol B 280 BRI RS 10/ BB BE' B tor fauiaty

atbealiearepetdscinbtibnhi storical information after a
trading day is over. - settlenment subsystem 10 for
- leppdiciatip rppyegraramingsiniestace (API) 11 for providing an open,

consistent interface to participant and third party applications accessing
available service functions in the system.

Figure 9 illustrates a computer program product such as a DVD for
storing executable computer code according to the invention.

Below will the present invention be disclosed together with a number of

examples.

FX forwards are different than stock forwards since they will always
result in cash flows in two directions. This is because one currency is
always exchanged for another currency. There are two main
requirements on a margin model for FX forwards, firstly; the margin
model must give enough margins i.e. the margin requirement shall
contain the portfolio’s accumulated profit and loss plus additional
margin to cover heavy market movements for the desired number of
lead days. Secondly the margin model must consider the portfolio as a
whole. This implies that the model shali net between several positions
that combined closes the future payments in one currency.
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transactions and accounting details. It may al so be
used for liquidity analysis and reconciliation. -
application progranm ng interface (API) 11 for
provi ding an open, is consistent interface to
participant and third partygapplications accessing
avai | abl e service functions in the system Figure 9
illustrates a conputer program product such as a DVD
for storing executable conputer code according to the
invention. zo Below will the present invention be
B@d@mdtﬁatwmmag a nunber of exanples. FX
forwards are different than stock forwards since they
will always result in cash flows in tw directions.
FXHDStmghb%Oauéédone currency is 25 always exchanged

faor ot her _currency. There are,two Pn r i nts
AJK SURaF e 3 nessicrenat, Atmd VAT BHE GRsnange
al b U r (e AxBAURICIRY FoP%r afhotieofBAgivariable currency
requirenment sha contaih the portfolio' s accunul ated
torodontraoted exshphge ratei tThenabmemogiventiore sy Bixaweavy

mar ket novenents for the desired nunber of 30 I@ 9)
CysxenCygVasile GwaengyyiThanasio e SUTEMIeg are § » EUR and
tfolio, as I This inplies that the nodel

N@ﬁéﬂm%hSﬁ”%EP@gaﬁgg%ﬁﬂra| positions that conbi ned

cl oses the future paynents in one currency. 8

Background and formulas FX Qutright Forward A FX
EOR/USIPt Forward is an agreenent to, at the val ue

dat e, .exchange s an anpunt of the fixed currency for
GEP/EHRnt of the variabl e currency to a contracted

x,c,ha(gﬁe rate. The nanme convention is Fixed

<&
D&'J\/F‘ency/ Vari abl e Currency. The variabl e currencies
are USD, EUR and

A FX Outright Forward may be priced using Equation 1.

Definitions

t - is the time to the value date expressed in the defined discount base.
FR - is the forward exchange rate for the given currency pair and for
time t.

SR - is the spot exchange rate for the given currency pair.

reurr - is the risk free interest rate for time t in the fixed currency.

rcurv - is the risk free interest rate for time t in the variable currency.

FR=SR- e(”CURF"’CURV M (1)

Spot FX
A Spot FX is a FX Outright Forward with value date t =T + 2. Here T
stands for the trading date of the Spot FX contract,
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NOK in the exanples below. io EUR/USD GBP/EUR SCK/
1.4 11 AFX Qutright Forward may be priced using
Equation 1. 15 Definitions t - is the tine to the
val ue date expressed in the defined discount base. FR
- is the forward exchange rate for the given currency
pair and for tinme t. 20 SR - is the spot exchange
e_for the given currency pair. rcuRF - is the risk
F*?%@apnterest rate for tinme tin the fixed currency.

AlERdBWap cantdidvayssbefirekerniipringsd tha EXfforwariiecdntracts. The
the variable currency. FR =SR e (CU 'CUR Y> 25 .
famardsxcontspots sanifsrthandehnokgin upasvdeacribed asgun this
date t = T + 2. Here T stands for the trading date of
doREMENYt FX contract. 9 FX Swap A FX swap can al ways
be broken up into two FX forward contracts. The
forwards contracts can further be broken up as

d ribed later in this docunent. s PnL Bought
P@Efﬁ?"é@?‘éc%‘&rmﬁght Spot FX contracts and bought FX
Qutright Forward contracts the ﬁrofit and | ass

Foepuahtcopoh FKHeonarb REARPHBNE F XoP UEHEhEX Qpuaryl eantracts

the profit and loss (expressed in the variable currency of the FX pair) on

day t is calculated according to Equation 2.

Definitions

PnL - is the profit and loss of the position.

CR - is the contracted exchange rate.

Fix(t) - is the fixing exchange rate on day t for the relevant FX contract.

Q - is the quantity (expressed in the fixed currency).

PnL = Q- (Fix(z)— CR) (2)

Example
Consider a bought Spot FX trade.

Currency pair: EUR/SEK

Date, t: 2009-01-08

Quantity, Q: 1 000 000 (EUR)

Contracted exchange rate, CR: 11,0 (SEK per EUR)
Fixing exchange rate, Fix(t): 11,1 (SEK per EUR)

PnL=Q-(Fix(f)—CR) = 1 000 000 - (11,1 - 11,0) = 10 000 SEK.



10

15

20

25

30

day t is calculated according to Equation 2. 10
Definitions PnL - is the profit and | oss of the

position. CR - is the contracted exchange rate.
Fix(t) - is the fixing exchange rate on day t for the
rel evant FX contract. 1is @p- is the quantity

(expressed in the fixed currency). PnL = Q (Fix(t) -

) e Consider a bought Spot FX trade. 20
P@;ﬁé}l 090@%[@& [

EUR/ SEK Date, t: 2009-01-08 QJf';mtlty,
ki AR (B RNt A0t B X IA00R Bl S1a T gtralts the
Pt SR R BT teSofle Lt the vROR fu I the FX pair)

ohOday @lid canallabted Gutbratic teFywtich BX Qutri ght
Forward contracts the profit and |oss, PnL,

(expressed in the variable currency of the FX pair)

d cul ated according to Equation 3. 5 PnL
P”L(?ay(%%”ﬁm(t)) (3) Present Value The present (3)
value in a given currency of a future paynent in the
Peesent Value

The present value in a given currency of a future payment in the same
currency is calculated according to Equation 4.

Definitions

t-is the time to

rcur - is the risk free interest rate for time t in the given currency.
N - is the amount that will be paid or received on the value date.

P - js the present value of N.

P=N. e(—’CUR“J (4)

No Arbitrage Assumption

The exchange rates for all currency pairs are usually not independent of
each other. In order to avoid an arbitrage situation Equation 5 must be
fulfilled.

Definitions

CURA stands for Currency A.

CURB stands for Currency B.

CURC stands for Currency C.

Rcurx/cury is either the spot or the forward exchange rate for the
currency pair CURX/CURY.
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currency is calculated according to Equation 4. 10
Definitions t - is the time to the value date
expressed in the defined discount base, rcuR - is the
risk free interest rate for time t in the given
currency. N - is the anmountiithat wll be paid or
received on the value date. 1s P - is the present

val ue of P=N, e(7.,£.1 4) No Arbitrage Assunption
REWBex%Fé‘ﬁ@@U'?BaZgCUF%JFS% | currency pairs are
usug y not independent of each other. In order to
avol d an arbitrage situation Equation 5 nust be

fulfilled. Definitions 25 CURA stands for Currency A
CURB stands for Currency B. CURC stands for Currency

W%(IZQF,{% |Icui%t|s ei ther the spot or the forward

IP8S t he currency pair CURX/ CURY. 30 11
RCURA/ CURB = RCURC/ CURB ./ RCURC/ CUBA Mar i.n
Acapedingt §basPEORaED e i Nt eih g §HCBrQS 'ﬁSnEt mthod,

038 i e R S Cwat e P P @[rﬁ%&ﬁgﬁﬁ i} the
pg?i'gefﬁg @ﬁ?@ﬁﬂmét‘hdcﬁs ﬁ%r&méﬁtIQfﬁMyt@hm@aﬁlN yossible to
define a market with one currency. Hence, with the prior art margin
method OMS II, one FX market would have to be defined per variable
currency. All relevant currencies could later be defined as underlying

instruments in each FX market as described by the example below.

Example: EUR/SEK
The Spot FX currency pair EUR/SEK would be defined as a spot contract
of EUR in the SEK FX market.

OMS II would only be able to handle correlation within one currency.
Hence, OMS II will give over conservative margin requirements for
po'rtfolios that have netted their future payments by buying and selling
several positions with different variable currencies (for example bought
USD/IPY, bought EUR/USD and sold EUR/JPY).

The present invention solves this problem. The computer implemented
margin calculation method (NOMX CFM) of the present invention
preferably calculates the initial margin per currency. This procedure is
divided into the steps described below.

Variation Margin

A variation margin will be calculated per position and this will be equal
to that position’s PnL calculated according to Equation 2 and Equation
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define a market with one currency. Hence, with the
prior art margin nethod OM5 |1, one FX market would
have to be defined per variable 1o currency. Al

rel evant currencies could | ater be defined as
underlying instrunents in1each FX market as descri bed
by the exanpl e bel ow npl e: EUR/ SEK The Spot FX

cﬁﬁpﬁgﬁ‘%d"i@vﬁ%ﬁ,ﬁﬁgﬁﬁ?ﬁ gé@f ﬂﬁ“nggg pfes@nfRalue calculations

oPthy ML AR Baltamnstis G:ﬁ@@éﬂhtl@h ilrbim one
currency. Hence, OV5 wi Il give over conservative

mar gi n requi renents for portfolios that have netted

Tl A A i S e iR s
f@ﬂ% B8HSHh th'é%fgtikguntbw{ot%p@apﬁl Rjoﬁl will be given

resent 1 nvention solves t
péh@u? er inplenented mar gi n calculatlon nethod
of the present invention 25 preferably

the initial margin per currency. This
p@%ﬁgﬁﬁﬁgﬁls divided into the steps described bel ow

TR ASE I Pl BBt 1 el GRS o (o ™

position's PqL cal cul ated according to Equation 2 and
SRR roka3h Flew Tebigesired, it will be possible to

r t I
LREIPEBRE i 89{1 é;tl“éabﬁé‘ ﬁén@?h@%lﬁné Répriddeht the
cMArdritlyl Qﬁdrmrecrdwéqepeégeﬁ@@@@%meldatbe TiHie tabre & called the
the PnLs s for all positions in that account. The
Cashaﬂ:lomafﬁabie érefianrtgi hakia I) bRogitivhangenegativemayments on
the same vM?ug cpate and in the same currency will be netted in this

step.
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T + 2. This is because the closing

It should be noted that the closing fixing rates will be used when the FX

future payments in the Cash Flow Table will therefore be equal to zero.

Step B - Net Present Valued Payments

A new row is created in the Cash Flow Table. Each column in this row
contains the net present value, NPV, of the future cash flows in that

10

be calculated using Equation 4. For most currencies the present value
calculations will only be performed to T + 2. This is because the closing
fixing rates will be spot rates and hence most of the times have value
date T + 2. The number of days that the present value calculations are

15 performed to will be configurable in the system

Table 2: A new row, containing the net present values, is created in

the Cash

Flow Table.

| SATl

e

contracts are fit into the Cash Flow Table. The market value of the

currency. If no interest rate shifts are considered the present values will



fixing rates will be spot rates and hence nost of the
times have value date T + 2. The nunber of days that
the present value calculations are 1s perforned to

will be configurable in the system Table 2: A new row,
contai ning the net present i¢alues, is created in the

Cash Flow Table. 14 Date\Currency USD SEK ... EUR
2008-12-17 (T+2) 200 -800 ... -90 ... .
2009-01-14 100 -700 ... ... (T+30) Net Pr esent 30 2
30-2 200+100e r"sD 360 -800-700e s~ 3e0 Val ued -90
Daymantc For EX Qutight CO - . - _A- there i sk related
Datemeuly‘enﬁm the i MSPact For F» SEK R] 1]l U EUR

WA '1“""a|iun|uUL'u to—t+utk: HHT: S

ra: U%ut%‘epa Thi s r| s accounted for.in NOVK CEM by

si nmul t| dlfferent ifts i|in the @d%rest riate -90
curv s IQO\/K CFM is flexible and each exchande nay
choose_their own way to stress the yigld curves,.. |This...
text present three.different methods to stress-the

yi 2009c0ivEd In the preferred enbodi t of tlhe

pres tgb'b vention (N@@@CFI\/D the 1lo ‘|7ﬁ@rest riat-e

shi f | be|perfornmed by the "Rolling Val ue
'VEN'%?qlDreseﬁ"t storical Si mul af1 oNns 30-2

200+100-¢ %0 | —800-700-¢ 30
Valued -90
Payments

For FX Qutright Forwards there is a risk related to shifts in the interest

5 rate curves. This risk is accounted for in NOMX CFM by simulating
different shifts in the interest rate curves. NOMX CFM is flexible and
each exchange may choose their own way to stress the yield curves.
This text present three different methods to stress the yield curve. In
the preferred embodiment of the present invention (NOMX CFM) the

10 interest rate shifts will be performed by the “Rolling Value Method”.

Historical Simulations
In this method a number of actual yield curve shifts between an
appropriate numbers of days are stored in a database (let us say 500
days for the discussion). One way of doing this is to calculate the
15 percentage shift for each day in the interest rate curves and store that
number. When the NPV are to be calculated the interest rate curve of
today is shifted in the 500 possible different ways and Equation (4) is
used to calculate a NPV per currency. The interest rate curve that
produces the lowest NPV would then be used and that would also be the
20 NPV to use as the margin figure.
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In this method a nunber of actual yield curve shifts

bet ween an appropriate nunbers of days are stored in

a database (let us say 500 days for the discussion).

One way of doing this is to calculate the 1s

percentage shift for each dagy in the interest rate

curves and store that nunber. Wien the NPV are to be
P& |.culated the interest rate curve of today is

fted in the 500 possible different ways and

TR B o S A RSO
aﬁﬁdﬂ&%gfe@@%iﬁ‘éldﬁéﬁjjﬁ@ etfﬁéufé?gﬂr%pm so be the 20 NPV

€ margin ftigure. ros: The advant age
is that the correlation pattern of the past 500 days

Prifcipil tQormiposwrityAhalylsisled in the cal cul ati ons,
Princi pal Conponent Analysis s In this nmethod the
Imbhisnmatiods thenaovemesnts offhe mievest wte guaigs ate analyzed

oSBT S BRI ¥

"faglk\égst f ghange in the slope of the curve (pivoting).
1 cnan

ge in the curvature (bending the curve in

the en . LRce ement generally explain

nﬁstﬁdgi%ﬂgﬂggggﬁgﬁ?ﬁ%?ugﬁ¥ interest rate curve these

factors can be used to cal cul ate rgins Wwth a

r asBriANOR M e JPPESH TR RHEVE TRVCHTILT ent

movenments are independent of each other which nmean

t mat Actieange ir sheutunvatuse dbrading thercinviegintiaeeds) s

defi ne each novenent. Wien the NPV are to be
Shridec thede tndhermartegestralbt explainenost dfdtieymanement of an

shifted according to ) )
interest rate curve these factors can be used to calculate margins with a
reasonable amount of confidence. The different movements are
independent of each other which mean that one can calculate margins
by having parameters define each movement. When the NPV are to be
calculated the interest rate curves of today are shifted according to
their principal components and Equation (4) is used to calculate a NPV
per currency. The interest rate curve that produces the lowest NPV
would then be used and that would also be the NPV to use as the

margin figure.
Pros:

The yield curves will always look reasonable (no spikes or saw tooth
shapes). It will be possible to introduce correlation between yield curves

in different currencies with this method.

Rolling Value Method
In this method the swap forward curve is shifted in a rolling fashion

starting with the cash flow furthest away.
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their principal conmponents and Equation (4) is used to
calculate a NPV per currency. The interest rate curve
t hat produces the | owest NPV would then be used and
that would al so be the NPV to use as the 20 margin
figure. Pros: The yield cueves will always | ook
reasonabl e (no spikes or saw tooth shapes). It wll
ble to introduce correl ation between yield
D%%rﬁﬁaﬁb in different currencies with this nethod. 25
CRY| |9 ftge Valwe ofeiihasture ddvis flovishtcuhermyepldter wrad date j
curve is shifted in arolling fashion starting with
dtﬂﬁ?@l«ktﬁgd hacole @atedst away. 16 Definitions CC,,j is
t he h_f in n
s herik fipe datiest BleiniHigpe) j ToF thE e p@HiBd from
rnS, interest rate in currency i for the tine
dﬁggﬁ]tg#atfé datej to date j+1. dri,j j+1 is the
Arptier issthe nterebt rote shkt pislapatrametet. Ehshéll represamt the
the risk of shiftsinrijj+i tlis the time to date j
rlék\ﬁé‘nsmfﬁtsthbﬁdﬁﬂ ned di scount base. io Al gorithm

s e gt aai gt Bt rinae ﬁfégﬂtﬁff?"fﬁﬁ he

wor st possi bl e

Algorithm

Ccl',j = Ci,j + CCi,j+1 . e((’?,},nﬁsr’gﬂ(ccr,ﬁl )A'}',j}lj,ﬁx) (6)

NPV, = ZCCL}. -
h

Pros:

The rolling value method is robust and it will find the worst possible

interest rate curves for the portfolio. The yield curves will show periods
with increased numbers and periods with decreased number depending
on the complete portfolios exposure. It will be possible to stress the less
liquid and/or more volatile parts of the yield curves with a higher risk
parameter compared to the interest rate curves’ more liquid and/or less
volatile parts. It will be straight forward to introduce correlation
between different interest rate curves in the same currency.

Step C - Spot Exchange Rates Stressing

A scanning range parameter is applied to all net present valued
payments. The scanning range parameter should be expressed in
percentage and it shall cover market movements of the currency
compared to the account’s base currency for the desired number of lead
days.
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30

interest rate curves for the portfolio. The yield
curves wll show periods wth increased nunbers and
periods with decreased nunber depending on the

conpl ete portfolios exposure. It will be possible to
stress the less liquid andfor nore vol atile parts of
the yield curves with a higher risk 20 paraneter

Tﬁ%(';gtadrrﬁ'ﬁ éoratr@% 'E?Ffrﬁfegg:r' t@ta%p%érv%"ﬁﬁ tg'éoéﬁoﬁ hﬁmcjj exchange

rater vatke tgvéntduodeney @@rmﬁiaeéd @0 thl@ebmrcudrérﬁ@,r efithe
interest rate curves in the sane currency. Ste C -

aspotnEiNt kanjiencter Vith e er§ing H&%mtrtyasm@e/alue in that
t lied t t
[ & the SREHTTas oS e EhEREY Mok diiag ange
PAISRASFnED bRBRATRLALCORTnL 1ooRaltERI) T Hion )
base currency for the desired number of |ead days. 17

The scannlng range parameter is applied on the spot
18xchange rate of the given currency conpared

S BB A et oo, e

FRYL),98 Bhet Mxihbes g?@géxéﬁéhgé%t@foﬁ herrefepompbted to the

scdnni ng rangeé ramet et shall be applied according

base Equaenon o(f&‘ﬁe—a&mmﬁ on (9). Definitions SRP is
t he scannl n rang/@lpar anet er is the fixin

Pephe Reh AP B e Bed BB FOk GFraay { GiYafRim yrrency |
Pf/""’"s Qs g%rﬁé‘f:é{@gef‘ﬁpﬁaﬁﬁiﬁ%h f%wé ?OF %ﬁrf?ﬁcff ?ﬁﬁ%ﬁ in the

al ue payne or currenc In cur

Rt ek £ F B

currency Y glven in the haca riirranry of tha
arrniint

Algorithm
If Pj > 0

PP#se = (1 - SRP) - Fix(t); - (8)

IfP,< 0
pPese = (1 + SRP) - Fix(t); - P; (9)

It will be possible to consider correlation between different currencies in
this step. This will be applied through the window method which is the
same algorithm as is used in OMS II to account for correlation benefits
between different underlying instruments.

Since the market value for the future payments in the Cash Flow Table

is equal to zero the initial margin i.e. the margin added by the risk
parameters is equal to the sum of all converted net present cash flows.

Initial margin = > B™ (10)
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1s Algorithm IfP1> 0 Pbase = (1 - SRP) Fi X(t)i Pi
(8) IfPi<0O 20 phase = (1 + SRP) Fix(t)i Pi (9) It
will be possible to consider correlation between
different currencies in this step. This will be
appl i ed through the w ndowiget hod which is the sane
algorithmas is used in OVM5S Il to account for

FROREARPE ML o arket vl ue for the futurs
ﬁ%.y”aergéﬁﬂépratﬁﬂgemcggﬁtqﬁb%\ﬁgpﬁféﬁo@b%C?waﬁ fEpeclifulated
abd f [ V2 h%}:%%“ﬁ'{aﬁggr&tarrﬁo%@f%nﬁéh ggge”rﬁ(att%r of

presen rtial margl

tH&ir vialudeaddtee TNt rivigtdi mofThe switabls for ifuetuge rstylmt aua’somers
the PnL of all FX contracts accunul ated as a nette

singe partopf thelgimedesdmoltaterabmigpbdia used, OHéeﬁHemnt at the
o[H heir val ue date. This m ght not be swtable for
ValH&iF8t%t yl ed customers s since part of their pledged
collateral m ght be used for settlenent at the value

date. It will therefore be possible to incorporate a
IH:W1l$eher@ﬁmetbemogsrble¢o NCuKpGFRiMe 3ifeX BEtidenterdnmargin to

inis referabl defi ned er to d.it
NI CEY. (the Fat settiass @@5 Tardis siteerel dehngdiper °

0 I T
S P S R e bR e
pb5itiBis hﬁtfﬂrﬁﬂﬂ@@ia‘té%@é aBkY BSt a configurable amount of days.
If FX settlement margin is used then it may be pledged preferably as

cash in the relevant currencies.

Margin Presentation and Collateral Handling -

The following margin information is preferably presented to the

customers.

"« PnlL per position (currency pair), calculated according to Equation 2
and Equation 3.

« Variation margin per currency. This wili be the net present value of
the combined PnL:s in that currency. These net present valued
calculations are preferably performed with the unadjusted interest
rate curves.

 Total margin requirement. This will be the total margin
requirement (initial and variation margin}. In this calculation the
interest rate curves will have been adjusted with the configured

method.

The margin requirement may be covered with any collateral approved

by the market place, such as cash or any type securities may be used.
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cash in the relevant currencies. Margin Presentation
and Col | ateral Handling 1s The foll ow ng margin
information is preferably presented to the custoners.
PnL per position (currency pair), calcul ated according
to Equation 2 and Equatione3. 20 Variation margin
per currency. This will be the net present val ue of

. Prle o | _

I¢ o bR B ARS ettt bR BHREE R i SLRRRARfineRt (5 BRE FX

stftfslinesit a8 atGireties imardhepadeattationTahdl cotiteral handling may
requi renment. This will be the total margin 25

beatjffierentnt (initial and variation margin). In this
calculation the interest rate curves will have been

adj usted wi th the confliqure t hod. The margin
Cpéhﬁ’lurt@r'r'e“? 91%@5%@\)%\%&& Pr?égny col | ateral
approved 30 by the market place, such as cash or any

G%%féﬁ'a ecurities may be used. 19 It should be noted
that tor participants that are configured to use FX
{

O PR Rler TR B ol Bl R R ety risk in -
clgaimirpRiLRe BrifeabRityeio pAcEatepakitdes berHamirterparts to

prerequisite for absorbing counterparty risk in a
the eleaning Hosse.i B vaey ganaray teompriheepace ssoyveriismsmarket

i GoTRIRE Anl oot e thef GelISHtS RTRERALON Aeks Computer
nEERB FroAPPaHoBs' pHicé BBLrEak, SGER dsfrBRiRtheR Btebuterized
exchanges, banks and from other information server systems.

Information regarding derivatives, equities, interest rate, deals and so
forth may be collected, and with these building blocks the price server
is able to construct best effort pricing of other less liquid (or even non

traded) instruments.

According to a preferred embodiment of the present invention the price
handling will be needed in order to be able to calculate accurate

variation margin as well as initial margin.
Exchange Rates and Interest Rate Curves

A price carrier method will be applied to compute accurate exchange
rates. The computerized exchange will in real time or on an hourly basis
(at minimum) provide the computerized price server with at least the

following information through a gateway over the computer network.

e The spot exchange rates for all currencies towards the USD.
» The interest rates per currency in predefined times, fcura: =

rcura,1, tcuraz = Fcura,2 €tC.
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to network fromvarious price sources, such as from

ot her conputerized exchanges, banks and from ot her

i nformati on server systens. Information regarding
derivatives, equities, interest rate, deals and so
forth may be collected, andgw th these buil ding bl ocks
the price server is able to construct best effort

TheaiRufe st A dRn o 0t CobtibuRrERo el 250
R brer o1 R0 APPL L o "Cal cul at e ccurate

variation margin as well as initial margin. 20

Exchange Rates and Ipte esﬁ_‘ Rat e, Cur ves Alpri Cei‘
car 1 168 PRERSEIET Willdake heoaPobexshanoe wites iar each
h . Ceri . .
¢ oal CitEncyidard e B ] £66 £4AIABAT AN caltuiate the

the spopekenbAge mitesdopelIVposyibld carrémaspalrse
follow ng information through a gateway over the

conpliherpriee werker 26l take sogivar integest setes eod iaterpolate
currenci es towards the USD. The inter rate .

cur AT R R FAHBCe TR REr R 1 e i geRver wil

t CURMh & TiskeCH a?ioﬁfj& Y caE”LﬁaEeﬁE‘ﬁéttﬁébFéﬁc f fdi¥vard
server 1S conftigure 0 an e the above I nformat1 on

i n t Brchahbgewangs ey eachhpossibie caerarery pald andikemehe
spot exchange rates for each 5 currency towards the
USD and use Equation (5) to calculate the spot

TRERC R, SRrpa? el RET MEHBUHHER bR atg i frves and

th b Qunal alte 1A thH TRk atAlBI®Hnd At St U, Belforwarded and
LTV ULl WIS TUT VAL W AL TN s T iy N PR VYT e LT
currency. The price server wll

used when calculating variation margin and initial margin.

It should be noted that it will also be possible for the clearing operation
personnel to manually enter the spot exchange rates and interest rate
curves through the Graphical user interface (GUI) to the clearing

system.
Margin Calculation Examples
An Example NOMX CFM VS OMS 11

Portfolio
Consider a portfolio according to Table 3. All contracts are Spot FX

contracts and hence have value date T + 2.



then use Equation (1) to calculate the theoretical
forward i o exchange rates for each possible currency
pair and tine. These spot exchange rates, |inear
interpolated interest rate curves and theoretical

cal cul ated forward exchangeirates may be forwarded and
used when calculating variation margin and initia
margin. 15 It should be noted that it will also be
possi ble for the clearing operation personnel to
manual |y enter the spot exchange rates and interest
rate curves through the G aphical user_interface

(QUI ) Table Be Acpeslifotig withtléwree diffevengiSpatal £ qoatrasts.
Exanpl es An Exanple NOW CFM VS OMS Il Portfolio
Consi der a portfolio according to Table 3. All
contracts FX @act s ce ha al ue
date T + ﬁrgfl&@gbl e w%%lﬁrtfolgrrgowt?h thrggté

di fferent Sp@uyrX cont UsE/PYPor LfE00 @0D Ccyd{ei700
Anobunt Rate Buy USD/JPY 1 000 000 90,0700 Bu

EUR/ USD 703 ®uw 1, 4205EURAUBDEUR 40% 9765 97811%2?05444

as desori bed 39l ool cEWRARN o' WORSHLE R EPT A

end of day T 10

Suppose the fixing rates and the risk parameters are as described in
Table 4.

shila A4 Marain data af the end onf dav T
CFES e Ia A ) ylll Lo el L N BT T NrF T d WAT L* ) .

Scanning Range (all
Parameter 4% currencies)
USD/IPY: Fix(T) 90,0700
EUR/USD: Fix(T) 1,4205
EUR/JIPY: Fix(T) 127,9444
Value Date 2
Base currency EUR

It should be noted that since the contracted rates are equal to the fixing
rates all positions have market value equal to zero. The margin
requirement calculated by OMS II and NOMX CFM will therefore only
contain the initial margin.

OMS 11
OMS II will calculate a margin requirement per position. This will be
calculated according to Equation 11 and Equation 12.

Definitions

Q is the quantity.



10

15

20

25

Scanni ng Range (all Paraneter 4% currencies)

USD/ JPY: Fix(T) 90,0700 EUR/ USD: Fix(T) 1,4205

EUR/ JPY: Fix(T) 127,9444 Value Date 2 Base currency
EUR It should be noted that since the contracted rates
are equal to the fixing rabes all positions have

mar ket val ue equal to zero. The margin requirenent

C CFMwi Il therefore only
C@sﬁgf@&ﬂt@ﬁg%)@hﬁ%rg . OMB Il OVB 11 will
FEEFH BAE i@ 'eXcharRfe raRTBAtdPLE. posi tion. This will

be “ cal cul ated according to Equation 11 and Equation
SRP. is2theDetamirinigorandge iparametarantity. 22 CRis the
contracted exchange rate. Fix(t) is the fixing

BexeheUsnirakss on day t.  SRP is the scanning range
paraneter. Bought Contracts 5 Margin = (Fix(T) (1 -

Margin = ORX(TY- ({11)SRBY o CHAtr@cts Margin = (CR -
Fix(T) (14 SR) Q (12)
)
Sold Contracts
Margin = (CR - Fix(T) - (1 + SRP)) - Q
(12)

USD/IPY
Margin = (90,0700 - 0,96 - 90,0700) - 1 000 000 = -3 602 800 JPY.

=1 i Jroies

™
U/ UDL/

Margin = (1,4205 - 0,96 - 1,4205) = -40 000 USD.

EUR/IPY
Margin = (127,9400 - 127,9444 - 1,04) = -3 602 678 JPY.

Margin requirement
The total margin requirement (converted into EUR with the closing
fixing exchange rates) will be equal to -84 478 EUR.

NOMX CFM
In NOMX CFM the Spot FX contracts are broken up into their relevant

currencies.

Step A - Cash Flow Table
The Cash Flow Table will be created.

usb

The netted payments will be equal to 1 000 000 - 703 977 - 1,4205 =0

USD.



io USD/ JPY Margin = (90,0700 0,96 - 90,0700) 1 000
000 = -3 602 800 ]PY. EUR'UDU Margin = (1,4205 0,96
- 1,4205) = -40 000 USD. EUR/ JPY 15 Margin =
(127,9400 - 127,9444 1,04) = -3 602 678 JPY. Margin
requi renent The total margiaz requirenent (converted
into EUR wwth the closing fixing exchange rates) wl|

equal to -84 478 EUR. NOW CFM 20 In NOW CFMt he

t FX contracts are broken up into their rel evant

r I
THEU MGk o ymeRis Wl SO T3 1039708, iR = 0,53
EWR.! be equal to 1 000 000 - 703 977 11,4205 = 0 USD.
23 EUR The netted paynents will be equal to 703
977,47 - 703 978 = -0,53 EUR JPY s The netted
JPRéynments will be equal to -90 070 000 + 90 070 067 =

67 JPY. Table 5: The Cash Fl ow Tabl e. Date\ Cur ren6y
Thepetbed ey ments will be equal to -90 070 000 + 90 070 067 = 67

JPY.

Table 5: The Cash Flow Table.
Date\Currency | USD | EUR | JPY
T+2 0 -0,53 | 67

Step B - Net Present Valued Payments
Since all payments are for value date T + 2 there is no need to perform

the present value calculations.

Table 6: Net Present Valued Paymentls.

Date\Currency USD | EUR | JPY
T+ 2 0 -0,53 67
Net Present Valued

0 -0,53 | 67
Payments

Step C - Spot Exchange Rates Stressing

The scanning range parameter is applied in conjunction with converting
the net present valued payments into the base currency of the account
(EUR).



10

15

20

T+ 20 -0,5367to Step B -Net Present Val ued
Paynents Since all paynents are for value date T + 2
there is no need to perform the present val ue

cal cul ations. Table 6: Net Present Val ued Paynents.
15 Date\Currency USD EUR JBY T + 2 0 -0,53 67 Net
Present Valued 0 -0,53 67 Paynents Step C - Spot
Exchange Rates Stressing The scanni ng range paraneter
is applied in conjunction with converting the net
present valfggfe payvenPpesdrioVanfed Paymsantent FUR, the
account (EUR). 24 Table 7: Net Present Val ued
Payments in EUR Date\CUrrency USD EUR JPY T + 20 -

6/ ——0+-53--Net—Present—Val-ue 67 yerts—6; Net
Pl esent DRAENCHTTENGY, 0, QBUSQZ"F-'QBM Payrrenigv( EUR)
0453“““0“5135 Tge total —Tmaygi equi TEMENT W I {z€
egual to the gu%1of all net 6fesent Gf)
0,53
Net Present Valued -
0 67
Payments 0,53
Net Present Valued 0 - 67 - 0,96/ 127,9444
Payments (EUR) 0,53 = 0,51

The total margin requirement will be equal to the sum of all net present

i FLIDY

Lo
IS I CUR.

paymen

1<

O

value

Margin requirement = -0,002 EUR.

Interest Swaps

The following example is aimed to describe a second embodiment
wherein the present invention may be used, namely to calculate
margins for interest rate swaps. NOMX CFM (short for NASDAQ OMX
Cash Flow Margin) is a margin model designed by NOMX.

Preferably this method is implemented in a computer system such as a
computer or server computer comprising a central processor, for
executing the instructions that are associated with the method steps

described in the following example.

According to a preferred embodiment NOMX CFM method calculates
margin in the following steps.

Cash Flow Table

In the first step each instrument is broken up into its underlying cash
flows and these are inserted into a cash flow table. The columns in this
table represent each cash flow’s currency and the rows represent each



val ued paynments _Il.. UCUJ cy t_: Il_1 CVRnri In
I[let iw. Margin requirenent = -0,002 EUR Interest
Swaps io The followi ng exanple is ained to describe a
second enbodi nent wherein the present invention may
be used, nanely to calculagg margins for interest
rate swaps. NOWX CFM (short for NASDAQ OMX Cash Fl ow

i n) i ' i : I
e Sl si i el RRifiEE A ARERNRY BSOS HEHAD Shme
vaRicddats, §AdNRtHe SanTe EMAferkgmantonithoiiy sahWirterest rate
central processor, for executing the instructions
riskawilbbe nettediintiéds 6Eep. t he net hod steps descri bed
in the foll ow ng exanple. According to a preferred

Tabhogi: rnfuPcasHflorid ade ¢asertedtieso arsagh Iflow thbée.
follow ng steps. 20 Cash Flow Table In the first step

each i ngt egge 1 nto its ungegpy' ng cagh
fl ows an??%ggdﬁgﬁ%eﬁ ed into a cash ﬁow tabl e

The col umas—in—thi-s—tabls resent—eac} h—ftow s
currency %ﬁﬁé}6${d WS reﬁﬁéég fleach~25 Ugggpa§homl>
val ue dgte. " PoSTt1Vve andppRgative cash fEpg 10n the

same vdlue date, and in the sanme currency and with
the samg interest rate risk will be netted in this

step. Tdble 8. Al future cash flows~are™inserted inpto
a cash fllow table. Date\Currency SEK ... SEK Cash
Y 0SB Cash

. 05- 055SEK Cash
USD | G5y _ 5095k 05- 05 as

Flow X " Flow X

la

JC

]

Net Present Value Calculations

In the second step a net present value, NPV, of the future cash flows is
calculated per currency. The yield curves are stressed when this
calculation is performed. This text presents a rolling value method, a
historical simulation approach and a principal component approach to
the yield curve stressing. Each clearing house may however define and

use their own method to stress the yield curves.
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Flow 1 Flow 1 SEK Cash USD Cash 2012-05-05 ... Flow
X Flow X s Net Present Value Calculations In the
second step a net present value, NPV, of the future
cash flows is calculated per currency. The yield
curves are stressed when thes calculation is
perfornmed. This text presents a rolling val ue nethod,
a io historical sinulation approach and a principa
conmponent approach to the yieId curve stressing. Each

cl earing house h e_and e ther
TSRS, W 5ot i estnt NaTys o ey iurlEe Gih #35: &' GitufatBa per
cRFeRRt t val ue of the future cash flowis calculated

per urrency Dat e\ Currency SEK . USD 2009-05-05

SL T _T 1 OVV ush Caorr I_I UVV J. LULZL US SEK

QtQ\a\%DX)GPXre“CVUSD Flow X Net Presb’ﬁbvm ue

NRV( SEK Cash NPV(USD Cash (NPV) Flows) Fl ows)
S{PR09-05-06 Spol ExGRihGaskablew fln t he t HOLI CasBpFlow 1
each net present valued cash flowis converted into a
mar,gi n base currency...The spot exchange rates are
stfressed in this conversion. The w ndow nethod w ||

be fztrtlﬁiJot;iotso accountse‘s@taswrro@tarl on, bet)greCash Flow X

diff ferent exchange rates.
Net Present Value  NPV(SEK Cash NPV(USD Cash

(NPV) Flows) " Flows)

Stressing of Spot Exchange Rates

In the third step each net present valued cash flow is converted into a
margin base currency. The spot exchange rates are stressed in this
conversion. The window method will be applied to account for

correlation between different exchange rates.

It should be noted that if the NPV of the future cash flows are calculated
with the unstressed yield curves and converted with the unstressed
spot exchange rates, then the portfolio’s market value is obtained in the
margin base currency. However, when the NPV are calculated with the
stressed yield curves and converted with the stressed spot exchange

rates the margin requirement is obtained in the margin base currency.

Now an example on how the NOMX CFM method can be applied on IRS

Definitions
A generic Interest Rate Swap contract can be defined by the following

set of parameters



It should be noted that if the NPV of the future cash
flows are calculated wth the unstressed yield curves
and converted with the unstressed spot exchange
rates, then the portfolio' s market value is obtained
in the margin base curreney. However, when the NPV
are calculated with the 15 stressed yield curves and

USSR St bBE L PSRk SM9pen TRy cOREECUe, Bool

FRQrrency. Now an exanple on how t he I\I(]VIX CFM net hod
can be applied on IRS Definitions 20 A generic
Interest Rate Swap contract can be defined by the
foIIovvi ng set of paranmeters 27 [N, Q to, tend, Atl,

NFX] IKF tQe tr}%nm mm@ﬁ%r(e&é‘ﬁ égsgjﬁ ) %22) | Bole ,

is the quantlty of the swap trade. to is the start
Qiat e &% thacuaRiity of Eha S%a@ﬁéa d date of the swap.

4t1 is the interval between r,'s generated cash fl ows.
tAt 2 i §s the statredabe dﬁethﬂefanap? s generated cash flows.
r, is the first interest rate (given in percentage if

tdl 1Sigthe-endyareld thd ShapB fixed interest or given
as a string, iur sTi ID, if it is a floating

Atme”? the ih I‘vsaltﬂéec ga'qgrféerr%g &< flglvgen 1 n

p rcentage | IS a or gl ven as a

H ;Pg%ltgle inféd/ beet:\j’v'\ée%ﬂrzas generatted S fI8fls. 9

r is the first interest rate (given in percentage ifitis a
fixed interest or glven as a s "‘lg

if it is a floating interest).

2 is the second interest rate (given in percentage if it is a
fixed interest or given as a string, for example 3M STIB,
if it is a floating interest).

type; is the type of the first interest rate (simple, compounded

etc).

type, is the type of the second interest rate (simple,
compounded etc).

Ary is the number of basis points that the ry rate should

differ from the r; fixing.

Ars is the number of basis points that the r; rate should
differ from the r; fixing.

CUR; is the currency for ry.
CUR; is the currency for ra,

Bool is a Boolean describing if the nominal amount will be
exchanged at the final settiement.



=
=

type, is the type of the first interest rate (sinple,
conpounded etc). type2 is the type of the second
interest rate (sinple, conpounded etc). Arl is the
nunber of basis points that the r, rate should differ
fromthe r, fixing. Are is Zhe nunber of basis points
that the r2 rate should differ fromthe r2 fixing.

R, i r hS currency for
Frng. B(')%Itﬁlggf3 égggaggggaéﬁggcrr%it%i@éj@#{{/tge@lﬁ%'m nal anount
will be exchanged at the final settlenent. 28 FXis
t he agreed exchange rate for CURL/ CUR2. Exanples
Fi xed-for-Fl oati ng One Currency Consider a bought
Expaiplesani | | a SEK fixed-for-floating rate swap, for s
exanple a two year swap of a fixed interest for
Fixexbford@Misd | AR Curfensycoul d be defined as [1 000
000, 1, 2009-05-05, 2011-05-05, 12M 3M -1% 3M STIB,
CONSIE: a BARII pliinQartfl SERKixddfep-fideting rate swap, for
Fi xed-for-Floating Two Currencies in Consider a sol
ekispipieYa tivceded o swdmaf ianfixedtiotenasgt. for sloaticegr@M S TBOR.

en S of a fixed interest in USD for floating
TEWC§W£LB(£ﬁ%¢§S coul d be defined as [1 000 000, 1,

2009- 05- 05, 2019-05-05, 12M 3M 1% -JPY 3M LI BOR,
[1 000 000, 1, 2009-05-05, 2011-05-05, 12M, 3M, -1%, 3M STIB,

simple, simple, 0, 0, SEK, SEK, False, 1].
Fixed-for-Floating Two Currencies

Consider

year swap of a fixed interest in USD for floating JPY 3M LIBOR. This
could be defined as

a sold USD/JPY fixed-for-floating rate swap, for example a ten

[1 000 000, 1, 2009-05-05, 2019-05-05, 12M, 3M, 1%, -IPY 3M LIBOR,
simple, simple, 0, 0, USD, JPY, True, 120.19].

Floating-for-Floating One Currency

Consider a bought SEK floating-for-floating rate swap for example a five
year swap of SEK 3M LIBOR +20 for 3M STIBOR +25. This could be
defined as

[1 000 000, 1, 2009-05-05, 2014-05-05, 3M, 3M, -SEK 3M LIBOR, 3M
STIBOR, simple, simple, 20, 25, SEK, SEK, False, 1].
Cash Flow Table

Yield Curves

In order to be able to price and calculate margins on interest rate
swaps RIVA must be able to construct yield curves. The NOMX CFM
adaptations to RIVA include an OMNET computer transaction in order to
send pairs of dates, t;, and interest rates, r;, into RIVA. From this
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sinmple, sinple, 0, 0, USD, JPY, True, 120.19]. is

Fl oati ng-for-Floati ng One Currency Consider a bought

SEK floating-for-floating rate swap for exanple a five

year swap of SEK 3M LI BOR +20 for 3M STIBOR +25. This

could be defined as [1 009000, 1, 2009-05-05,

2014-05-05, 3M 3M -SEK 3M LI BOR, 3M 20 STIBOR

. . | e . .

rtoffietiort KN AL b Bl B5fner pLSiigte shinteidst #te curve
r@dl culate margins on interest rate swaps R VA nust be

able to construct yield curves. The NOW CFM 25

APPSRt P Way B &%ﬁ@gﬁ%&gﬁ%@ﬁgﬁf‘gg]eﬁ% the relevant

transaction 1 n order t sen

swaerers rad=efrom;a thintl paityAverddonsubh as2Reuters or
information RIVA will be able to |inear interpolate an

Blopmibearg, via €ORPVEEr eQMMUAIGREGR NMeansayand usesta {ingar

fiey Qoo a ARl R 5 b ot EE IV L3R oBY 8f Ehstruct 2
SRERPIGISA WA/E ITEL! Plie TGN LRDE, EBRSEII 1y S of

near I nter p0| ation o a swap zero curve,
cB®lrge taok differe( dependirg oot the tgpapffioterast aiesand the

cissinis haa. 1 Phis K dp asaHRREG NPk e, aeaizerd rates are
S|P Fierhet Faie dnb s U grtuEtasd [ b 580 '

S p zeror es are 10 Si

i nterest rates and that the di scount base is
—é'&luégﬂé[) 60. Definitions rf(tl,t2) is the forward rate

fromtl to
re(ts,t2) is the forward rate from t; to

to.
rz(ty) is the zero rate for time t;.
rz(t2) is the zero rate for time t».
At is the number of days

between t; and ;.

Formulas

At At At
T+r () —= [ 1+r,() =2 |=]1+7,(2,) —2
( ”'f(1 2) 360][ r (1) 360} ( () 360

It should be noted that Equation (13) explicitly states that the following

] (13)

relation is valid.

At At At
47 (t,t) 2 || 1k r (.8, 2 [ = | L (0 ) —=
[ ”f(z 3) 360}( rf(] 2) 360 rf(l 3) 360

Cash Flows of a Generic Swap

(14)
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t2. rZ(tl) is the zero rate for time tl. rZ(t2) is

the zero rate for tinme t2. Ltry is the nunber of days

between t; and tl1. Forrmulas 1+rf(tl11 t2). 360

+r,(t,)- 360 = +r~(t2). AtO2 360 (13) is It should be

noted that Equation (13) ewplicitly states that the

followng relation is valid. Cl+rf(t2,0. 4!'-J .

[ t f I ;
Aprintelest e SiER S Al earid . i Papddhoe fRRIrg (BYA flows in
ofer@etmotcureepsiezarge ekampie chse futwe cash divvobf taWw8EK

currencies. An exanple of the future cash flows of a
figed-far-fleatingrrateoswands v v g igyrefown i n Figure

3. Figure 3. The generated cash flows of a SEK
Figwed3 f Ohef entiratged etdsh flovesvap.a SGkafiked-fiatsSiloating&ate

can be used in order to insert a generic swap
SWadtract, defined by [N, Q to, tend, At,, A2, r,,

r2, type,, type2, Ar,, Ar2, CUR, CUR2, Boo[, FX],
Egoationhel 8ash( 8 peandie esedanl orddrotd thsertreogedericaswap

the notional anmount for CUR2 is given by N FX Hence,
ContmcEqdstingd pys5) - (18) are used on the second |eg

8F 18 cSUaRCORET St Y Eyoel, dyBe,cRAIIRT, L eubl;, B, Bool,

‘es
FX], into the cash flow table.

It should be noted that the notional amount for CUR; is given by N - FX.
Hence, when Equation (15) - (18) are used on the second leg of the
swap contract N should be changed to NV - FX.

Fixed Currencies

For all fixed currencies the cash flow table will be filled in according to
the below logic.

FOI’ tO + | " Atu < tend

Cash _Flow Table =Q 7y oy N
_ _ 1y vi- Aty CUR; — 360 (15)

FOF tend

v Al N if Bool = False
Cash_ Flow_Table, , cp =Q- —

360 |(N+1 (16)
( +) if Bool = True

Floating Currencies

For all floating currencies the cash flow table will be filled in according
to the below logic.



For all fixed currencies the cash flowtable will be
filled in according to is the belowlogic. For to + |
At;) <tendr. At.. Cash -Flow _Table,o+r NN, ,, CUR
= Q X360 N (15) 20 For tend Cash - Flow - Table CUR
Qr. Ate Nif Bool = Falsg;360 (N+1) if Boo! = True
(16) Floating Currencies For all floating currencies
the cash flow_table will be filled in according to
‘?hg) Bel ofttisyltend 25 31 For to + i At:] < tend Cash F
SIELIREN [, ot G bt B el

t Ar . N )Vr LF edd T rpgy i
CA’{kFIé’ﬁ’da}ﬁ,&llem)MFURNL Bool = Cash 34d ow _ N (17)
-Table, ,CUR, =Q 360 (N+1) False (18) A if Bool =
True s Table 10 shows the cash flow table for the SEK
fixed-for-floating rate swap shown in Figure 3. Table

10; The cash flow table of a plain vanilla SEK
FQr femd- f or - floating

(rf,j (téwd Aty ’ ‘tend') + Arj ) At;j { N l'f BOOI =
360 V+1)  Faise

Cash_Flow_Table, , cipp, = Q-

(18)
A. if Bool

= True

5 Table 10 shows the cash flow table for the SEK fixed-for-floating rate

swap shown in Figure 3.

Table 10: The cash flow table of a plain vanilla SEK fixed-for-floating

rate swap.



rate swap. 32 Date\Currency SEK 2009-08-05 -2 574 +
3 603 2009-11-05 -2 037 + 3 603 2010-02-05 -2 535 +
3 603 2010-05-05 -2 732 + 3 486 2010-08-05 -3 616 +
3 603 2010-11-05 -4 340 + 3 603 2011-02-05 -5 220 +
3 603 2011-05-05 -5 525 +33 486 Net Present Val ue
Calculation s In the next step of NOW CFM net hod a
new row i s added to the cash flow table. This row
contains the NPV of the future cash flows per

currency. It should be noted that if the NPV
calculations are perfornmed wth each currencies

unstressed swap_zero-curve the market value of the
future cash fl oRate\Gureensy pBEKcurrency. [lo Adding
a margining aspect to the NPV cal culations requires
stressing of 2009-08-05 -2574 + 3
603
2009-11-05 -2037 + 3
603
2010-02-05 -2535+ 3
603
2010-05-05 2732+ 3
486
2010-08-05 -3616 4+ 3
603
2010-11-05 -4340 + 3
603
2011-02-05 -5220 + 3
603
2011-05-05 -5525+ 3
486

Net Present Value Calculation

In the next step of NOMX CFM method a new row is added to the cash
flow table. This row contains the NPV of the future cash flows per
currency. It should be noted that if the NPV calculations are performed
with each currencies unstressed swap zero curve the market value of

the future cash flows is obtained per currency.

Adding a margining aspect to the NPV calculations requires stressing of
the yield curves. The Historical Simulation and the Principal
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the yield curves. The Historical Sinulation and the
Principal 33 Conponents approach to the yield curve
stressing can be applied in this context as well.
However, the preferred nethod for stressing the yield
curves will be the Rolling3¢al ue nethod. This text
presents how the Rolling Value nethod can be applied

ChioRBhEhFS BohEhdeT ke AT UrBe ofPpHSpticabe fipblled in this
chatdhioas vdlIfr HbRewdr! thehsrefasted hathiod fdrestresvimy the yield

The NPV of one currency's future cash flows is given
copvesudtl ihentha Raollingwalue(methpe: Thig)text presentohow the

-D.P(g;-1,t,).Co= P(tl) .. + P(t1.t2) . [C2 +
Ralts Valie it can bianplicd oy Ik esioiteraNPR) i
the discnunt function fromtoday tot, and it is aiven
Roylingald@dfiethod rate rz(tl) . p(t;,t;+1) is the

di scount function fromtl+l to t; and it is given by

I thiss weetHoa tae dwap fombdtd curve 13 shiftedtin)a rolling fashion
1+r(t1).4t1 360 (20) 1 P(t;,t;+1 At.. | +r f (t1,
starting witdsghexash Hewafyrtheat sxay . ThaNRY Sf @R currency’s

rfiReugsH el B alvetoy Su P A o 1 o
exposed to a shift in the forward curve since the

wEpe Sopuar docynve b useq. be, n.c,

i=1

= p(t))-[C + p(t,.1:)-[Cy + Py, 1) -[-[C,s + P ,00,) - C, ] (19)

swap zero rate rz(t1) . p(t,ti+1) is the discount function from tiz; to t;
and it is given by the swap forward rate re(t,t +1).

1

i) = Aty
L+Q(a)-366 (20)
1
pltst,) = r
1 t,f- . i+l
+rf(i sa1) 360 (21)

A fixed cash flow is always exposed to a shift in the forward curve

re(ti, t.i+1). However, the complete floating cash flow is not exposed to a
shift in the forward curve since the same forward curve is used to
determine the size of the floating cash flow. A fioating cash flow can
therefore always be divided into one part that is exposed to shifts in the
forward curve and one part that is unaffected by shifts in the forward

curve,

Table 11: Division of a floating cash flow.

Floating Cash Flow = Non Exposed Part + Exposed Part




determ ne the size of the floating cash flow A
floating cash flow can therefore always be divided
into one part that is exposed to shifts in the 20
forward curve and one part that is unaffected by
shifts in the forward curwe. Table 11: D vision of a
floati ng cash fI ow. Fl oati ng Cash FI ow = Non Exposed

AL u

Q' Q (1+1)+'+r'£r£} L

dll +—EXpPo Part—3%4 (71—t ¥ y+Ar = Az N
N AL"-0. [:Hﬂ &z, A i At gy I.1?>60Q []Ar —Sﬁ(llJ-N

"Let™us |nt3|66(J‘uce a terim that 'reéﬁ‘é ents "all N 360

previ ously discounted cash flows". CC
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=Q Fp(t1,tiF)Ca+ (22) s CC can al ways be di vi ded
into one part that is exposed to shifts in the

5§ USTnPr i v ahak PRPLER S i BR sty Ble i cash

flsts® (23) In the roiling value nmethod the forward
curve is stressed with a risk 1o paraneter, rp,

Cc&fe ?d_l_n sign of CC,e"P
P ?t)’—'rlf fL"ti)+rpsign(CC exp) (24) This neans (22)
that the last cash flowis discounted back to the one

(s lcanealwigpe beeadivided snignont part hatdsaskpddd tdehiftdén the
next step the d| scounted cash flow and the cash flow

ferwanheupeen€G S, e anasher art ae dinesTersdnbe shifs in the

| f this h flow s exposed part then di scounted
Qfé(g@rcﬁﬁuf‘ﬁ% G@ flow before that. Wwen the last cash

flowis reached, on tinme tl, the discounting nust be
qeerf 6€ed GCI'A p(ti) in order to obtain the present (23)
value. At this stage the conplete CC, will be exposed

In the roiiing vaiue method the forward curve is stressed with a risk

parameter, rp, depending on the sign of CC*,
rf(ttl’ 1) rf(talﬂt)'l'rp Szgn(CC’ep) (24)

This means that the last cash flow is discounted back to the one before
dependent on sign of its exposed part. For the next step the discounted
cash flow and the cash flow at that point is added together and
dependent on sign of this cash flow’s exposed part then discounted
back to the cash flow before that. When the last cash flow is reached,
on time t;, the discounting must be performed with p(t;) in order to
obtain the present value. At this stage the complete CC; will be exposed
to a shift in the zero rate, r;(t:), and hence r;(t;) should be stressed

depending on sign of CC.
r,(t)=r, () +rp-sign(CC) (25)

When the rolling value method has calculated the NPV of the future
cash flows it has at the same time produced the stressed swap forward
rates re(t;, ti+1) as well as the stressed swap zero rate r,(t;). Equation
(13) can now be used to obtain the complete stressed swap zero curve.
Hence, the rolling value method produces the stressed yield curves in
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to a shift in the zero rate, rz(tl), and hence rz(ti)
shoul d be stressed 20 depending on sign of CC,. r,
(tl) =7r, (t,) +rp sign(CC (25) Wen the rolling
val ue met hod has cal cul ated the NPV of the future
cash flows it has at the sage tine produced the
stressed swap forward rates rf(t;, t;+,) as well as

chRrR 3t HARor i HHE Y ol piaFR! 4B ARSEo the

now b e conp ete stres

ofiféiontatheris tHanGest ddrestioatt anmw@ereomaﬁfm@nmrwé@earves
the stressed yield curves in 35 conjunction with

apdrihempagarhes sirey NRY «aleulpbionsas opprstel seteatidie worst
ot her nmethods that first construct a nunber of
CHi¥%%rent yield curves and then performs the NPV
cal cul ations _in order to select the worst curves. s
SppbExehemgsyRakatstressiegsi ng The stressing of the swap
yield curves gives a NPV of the future cash flows per
Tharsteessingl of the sihaegd yitldpcufveN@iMeSRVNRL bﬁcthtel’feltuee cash
present valued cash flows are converted into

ﬂﬂmsgpﬂr GHEEENGH- righERe lastetephef NQIXaGE]! m&'té@dalzlaee net

oBRAERE A AL IR S TR R Bt drency.

TRE! dRsteakch g8 ¥aees haéeﬁrewécgim AN eSrsTh SThe wmdow
section contains exanples of how nmethod according t

methoehisdidibeeap pliadie @rodund fadgorelatien hetveen d;fferent
i nvention would is calculate margins for two

eyrhargePtesap portfolios. Sold 2Y Fixed-for-Floating
Consi der a portfolio that consists of one sold

Maogin &x@aroples t wo year SEK

This section contains examples of how method according to an
embodiment (NOMX CFM method) of the present invention would
calculate margins for two different swap portfolios.

Sold 2Y Fixed-for-Floating

Consider a portfolio that consists of one sold contract of a two year SEK

fixed-for-floating rate swap.

[1 000 000, 1, 2009-05-05, 2011-05-05, 3M, 3M, 1,41 %, -3M STIB,
simple, simple, 0, 0, SEK, SEK, YES, 1].

This implies that every third month a 1,41 % fixed rate is received in
exchange for the 3 month STIBOR rate. Suppose that the contract is
entered on 2009-05-05 and that the swap zero rates, r;(t;), on this day
is as given in Table 12. Equation (13) can be used to produce the SEK

swap forward curve re(t;,tiv1).

Table 12: The SEK swap zero rates and the SEK swap forward rates as
of 2009-05-05.

T r{t) re(ti,tiv1)




fixed-for-floating rate swap.
2009- 05- 05, 2011-05-05, 3M 3M 1,41 %
0, 0, SEK, SEK, YES, 1].

sinmple, sinple,

[1 000 000, 1,

-3M
Thi

STIB, 20
s inplies

that every third nonth a 1,41 %fixed rate is received

in

the contract is

exchange for the 3 nontds STIBOR rate.
entered on 2009-05-05 and that the

Suppose t hat

swap zero rates Ad_ nk. 0Nt g da ho a5 |given in
Tabl e 12. Equati 5@0((9[19? canlb@iué’edbt’%bp{"oduce t he SEK
25 swap forward|ggve rf(t;,t;+i). Table 12: The SEK
swap zero rates|and the SEK swap forward rates as of
2009-05-05. T rzbnmaHfCt; . b dh oz 36 -08- 1,01 %
0,80 % 08 2009 ??@90,1&0% O,bQ%OO/o0 Og’ggclb% 02- 0,93 %
1,11 % 05 2010{0% 0,99 % 1,41 % 05 2010-08- 1,07 %
1,70 % 05 2010{11- 1,18 % 2,04 % 05 2011-02- 1,31 %
2,23 % 05 2010-02- 0,93% 1,11 %

05

2010-05- 0,99% 1,41 %

05

2010-08- 1,07% 1,70 %

05

2010-11- 1,18% 2,04 %

05

2011-02- 1,31% 2,23 %

05

2011-05- 1,43 % -

05

The rates in Table 12 should be interpreted as follows.

» 1;(2010-05-05) = 0,99 % implies that the one year swap zero

rate from 2009-05-05 equals 0,99 %.

5 ®

equals 2,23 %.

Cash Flow Table

10 The rates in Table 13 can be used together with Equation (15) - (18) in

order to create the cash flow table.

Table 13: The cash flow table divided into floating and fixed cash flows.

re(2011-02-05, 2011-05-05) = 2,23 % implies that the 3 month
swap forward rate ranging between 2011-02-05 and 2011-05-05



2011-05- 1,43 %- 05 The rates in Table 12 should be
interpreted as follows. r,(2010-05-05) = 0,99 %
inplies that the one year swap zero rate from
2009-05-05 equals 0,99 % 5 rf(2011-02-05,

2011-05-05) = 2,23 %inplieg that the 3 nonth swap
forward rate rangi ng between 2011-02-05 and 2011- 05-05

eqgF s 2, 23 BERFIRatiAg CARhEFI ne 4 Bdledl
13{ Can be usegaE tog@t#é‘?awd?%hgqt%g]on Fﬁf%-'kgf%?g:sﬁ
orger to create the cash flow table. TEhbp@sl3: The
cash flow table divided into floating and fi xed cash

fl 3 | Rk Oak Sh Flows S €

FI 0@095%9_ 69[':6\}@6?%%? 9@9?360 -0, oﬁ@ﬂgéﬁéﬁ%é
1 008 000 = -120604000090-2074 3 603 20006 100 9306803
92/ 360 - 1 000 000 0,0141 92/360 05 = -2 037 1 000

05, 208851800 0885522136000 990G 90 5 ; 8760
-0,0511 89/3602 039141 89/360 05 1 Q0DOO@DG = 3 663

1 000 000 = 3 603 2010-08- -0,0141 92/360 0,0141

92/ 3690-082-1 -8080890. g2736616 1 000 000 F1414862/360 -
2000-11- -0,017 - 92/360 1 000 000 O, 0141 927360

05 1 000 000 = -2 535 1 000 000 = 3 603
2010-05- -0,0111 - 89/360 - 0,0141 - 89/360 -
05 1 000 000 = -2 732 1 000 000 = 3 603
2010-08- -0,0141 - 92/360 - 0,0141 - 92/360 -
05 1 000 000 = -3 616 1 000 000 = 3 486
2010-11- -0,017 -92/360 - 1 000 000 0,0141 - 52/360 -
05 = -4 340 1 000 000 = 3 603
2011-02- -0,0204 - 92/360 - 0,0141 - 92/360 -
05 1 000 000 = -5 220 1 000 000 = 3 603
2011-05- -0,0223 - 89/360 - 0,0141 - 89/360 -
05 1 000 000 = -5 525 1 000 000 = 3 486

Net Present Value Calculation

The floating cash flow on day t; can be divided in one part that is

exposed to and another part that is not exposed to shifts in re(t;,tis1).
The cash flow table can therefore be divided into a non-exposed and an

exposed part.

Table 14: The cash flow table divided into a non-exposed and an

exposed part.




05 =

-4 340 1 000 000 =

3 603 2011-02- -0,0204

92/360 0,0141 92/360 05 1 000 000 = -5 220 1 000
000 = 3 603 2011-05- -0,0223 89/360 - 0,0141 89/360

05 1 000 000 =

be divided in one part that is

part that

-5 525 1 000 000 =
Val ue Cal cul ati on The fl oatssng cash flow on day t;

3 486 Net Present
can

exposed to and anot her
is not exposed to shifts in rf(t;

yt;+) . s

The cash flowtable can therefore be divided into a

nof=exposed n gse at T ash
fllow t abl e %EWB@%F."?’E% ﬁoﬁaé;tbo@(;?ﬁpg d:?é&?'ed
part. 38 T ﬁﬁ? Non- Exposed Cash Slpfof@osed Cash
Fliows Fl ows f +0,0101) 92/360. 1 000 000 = -1 002
5714 —2009-—+-0—08-08(1—+0,0141) 92{ 360 0
- |1 003 603 = 1 049 2009- -(1 + 0. 463@/%5) W%‘éﬁ)
0,(0141 92/360)  11-05 1 000 000 gogogogg 11 Q2 574
000 = 1 003 603 2010- -(1 + O, 0099 92/ 360) (1
0,/0141 92/360) 02-05 1 000 000 = :& 002 535 1 OOO 000
= | 2@ 603,
08-08 (1 + 0,0141) - 92/360 -
1 000 000 = 1 003 603
= 1049
2009- -(1 + 0,008 - 92/360) - (1 + 0,0141 - 92/360) -
11-05 1 000 000 = -1 002 037 1 000 000 = 1 003 603
2010- -(1 + 0,0099 - 92/360) - (1 + 0,0141 - 92/360) -
02-05 1 000 000 = -1 002 535 1 000 000 = 1 003 603
2010- -(1 +0,0111 -89/360)- (1 +0,0141 -89/360) -
05-05 1 000 000 = -1 002 732 1 000 000 = 1 003 486
2010- -(1 + 0,0141 - 92/360) - (1 + 0,0141 - 92/360) -
08-05 1 000 000 = -1 003 616 1 000 000 =1 003 603
2010- -(1 + 0,017 - 92/360) - (1 +0,0141 - 92/360) -
11-05 1 000 000 = -1 004 340 1 000 000 = 1 003 603
2011- -(1 + 0,0204 - 92/360) - (1 + 0,0141 - 92/360) -
02-05 1 000 000 = -1 005 220 1 000 000 =1 003 603
2011- -(1 + 0,0223 - 89/360) - (1 + 0,0141 - 89/360) -
05-05 1 000 000 = -1 005 525 1 000 000 = 1 003 486

The rolling value method starts with the cash flows furthest away i.e. on
2011-05-05. These cash flows are discounted back to the time of the

5 next cash flow i.e. to 2011-02-05 using the forward rate between 2011-
02-05 and 2011-05-05, r(2011-02-05, 2011-05-05). The forward rate
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2010- -(1 + 0,0111 89/360) (1 + 0,0141 89/360) 05-05
1 000 000 = -1 002 732 1 000 000 = 1 003 486 2010-
~(1 + 0,0141 92/360) (1 + 0,0141 92/360) 08-05 1
000 000 = -1 003 616 1 000 000 = 1 003 603 2010- -(1
+ 0,017 92/360) (1 + 0,014% 92/360) 11-05 1 000 000
= -1 004 340 1 000 000 = 1 003 603 2011- -(1 + 0, 0204

iSSR0 ok /s aR ggbending 0998“%8893" B3psegyposed

péit of Ehd bhshaYWRbm 20 0P 5L 03 AnOEHIs examPRSitSESsUpposed
000 000 = 1 003 486 The rolling value nethod starts

that the riskcparametor is set be 20 Baals powtson 2011- 05- 05.
These cash flows are di scounted back to the tine of

h fl ] 2011-.02- i h
GO Bl T8 B oxnnsen sabhn. fdw o 2hei S Ba808! to SEK
Qééﬂ%]s 9200%er?&ﬂtkh%f&%oardTBﬁnﬁ@gngndoé 3tRs38d hipward in
ndi ng on the sign

ressed wth a ri ar aneter depe

e oseds® pa cash f]pw from 2011- 05- 05.
ofder Fy 5TakS e, 8 e aS §ub%§§§£0%% €t he ri sk
parameter is set to 20 basis points. CC20 1-05-05 i.e,.
e expo casbr fl ow on P011- 05- 05(csmequal, @@xSEK §_
00318 E?“SHen (xa ége rwargh c r\Fé“%*h"éII H1-05-05
stressed upvvard il 04K @zﬁg@icc 2011-05-05 as
smal |l as possible. CCZo 1-02-05 - CZO 1-02-05 + 1 89 '

\CCzo 71-05-05 + CC2011-05- O - 1+ (0,,0223 + O, 002 ;

360 ~1+(0, 0223+(€110(0,B®2)3+®910201 am)omcﬂH((O (DMQQGIQQD }-1000000
[183)01@0220 SoodabQ + 360) . 360

1+{0, 0823+0, 0020) +9(962251669zo§)2823]+0 oozog@(@@ﬁmomm »

CCoti-w-0s hbecomes equal to 1 001 085 > 0 and hence rf{2010-11-05,
2011-02-05) shall also be stressed upward. This procedure is repeated
until the last cash flow is reached on 2009-08-08.

CC2009—08ﬁ05 must be

In order to obtain the NPV of the future cash flows
discounted back using the swap zero rate r,(2009-08-05). It should be

cC

noted that the complete ~2m-08-05 jg exposed to shifts in r,(2009-08-

05) and hence it should be shifted based on the sign of CCom-o-05

CCoums-us-0s = SEK -3 388 < 0 and hence r,(2009-08-05) should be

shifted downward.

i

1+(0,0101 - ()002) 72
NPV = 360 = SEK -3 381.

CC?.OOQ—OS—OS

This is equal to the margin requirement in SEK.



) CC2011-02-05 becones equal to 1 001 085 > 0 and
hence rf(2010-11-05, io 2011-02-05) shall al so be
stressed upward. This procedure is repeated until the
| ast cash flow is reached on 2009-08-08. In order to
obtain the NPV of the futura® cash fl ows CC2009-08- 05
must be discounted back using the swap zero rate

) be noted that the conplete
TRRE IS O R %'f@}?@g%ttég shifts in rz(2009-08 is 05)

io—hence |‘ IﬂUhII d—be e,tpl. ed—b _d on4the
009- 08- 0ECB2009- 08%5 = SEKCG 388 @%ﬂﬁ%eﬁ’é'&ess'“g
r, (2009-08-05) shoul d be shifted down ﬂ 1 f r(t)
CC2009- 08-05 1 + (0,0101- 0,002 92 NPV = 360 = SE% 3
381. This is equal to the margin requi ngilt+i)n SEK
40 Table 15: CC, for different dates. T CC "n CC exp
Lgoeiggssi ng Stressings pgoof rz(t) rf(t;,t;+) pownward
2009- 08- -3 380 Downward O -3 388 QO 2009-11- -1 802
g8B 120 -3917 Upward 05 037 2010-02- -1 002 997 546
-4989 Upwar d
2009-11- -1 002 998 120 917 Upward
05 037
2010-02- -1 002 997 546 Upward
-4 989
05 535
2010-05- -1 002 997 149 Upward
-5 583
05 732
2010-08- -1 003 997 764 Upward
-5 852
05 616
2010-11- -1 004 998 983 Upward
-5 357
05 340
2011-02- -1 005 1001 Upward
-4 135
05 220 085
2011-05- -1 005 1003 Upward
-2 039
05 525 486

It should be noted that since all stressed forward rates and the first
stressed zero rate is obtained Equation (13) can be used in order to
construct the stressed swap zero curve. All swap curves are shown in

Figure 4 and Figure 5.
Figure 4: The stressed swap forward curve.

Figure 5: The stressed swap zero curve.
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05 535 2010-05- -1 002 997 149 -5 583 Upward 05 732
2010-08- -1 003 997 764 -5852 Upward 05 616 2010-11-
-1 004 998 983 -5357 Upward 05 340 2011-02- -1 005 1
001 -4 135 Upward 05 220 085 2011-05- -1 005 1 003
-2039 Upward 05 525 486 I|t4ishoul d be noted that since
all stressed forward rates and the first stressed
gﬁﬁ1lﬁge i s obtained Equation (13) can be used in
er to s construct the stressed swap zero curve.

h
TG 8p JortREd S YesBaS s s Wivipre pebveshidffaas-05 and
The stressed swggazero curve. 41 Summary The swa

203imBbd0BL DEe VS ot rbbeswasmEnes® SakesnOP0R008D8505 the
AR ngos o3It B ST P e i, EXBgSar dorb ety bhE gRap zero

exposed to a shiftebn the swap zero e¥% 5 rate and
rata anddins 0radaange @@mgeﬁl@nswag swap zeroerate, r(2009-08-

(2009-.08- was refore stressed downward. |f
Obﬁ etfﬂﬁg fSE'ﬁﬁs@d QYW Wis calculated with the
unstressed
If the NPV of the future cash flow is calculated with the unstressed
curves the market value of the swap portfolio is obtained. Table 16 lists

the swap portfolio’s market value together with the calculated margin.

Table 16: The market value and margin of one sold contract of a 2Y

fixed-for-floating rate swap.

Market Margin
Value

SEK 95 SEK -3
381

Bought 5Y Fixed-for-Floating versus Sold 2Y Fixed-for-Floating

Consider a portfolio that consists of one bought contract of a five year
SEK fixed-for-floating rate swap versus one sold contract of a two year

SEK fixed-for-floating rate swap.

[1 000 000, 1, 2009-05-05, 2014-05-05, 3M, 3M, -2,52 %, 3M STIB,
simple, simple, 0, 0, SEK, SEK, YES, 1].

[1 000 000, 1, 2009-05-05, 2011-05-05, 3M, 3M, 1,4 %, -3M STIB,
simple, simple, 0, 0, SEK, SEK, YES, 1].

Suppose that the contracts are entered on 2009-05-05 and that the

swap zero rates, rz(t;), on this day is as given in Table 17. Equation (13)
can be used to produce the SEK swap forward curve re(t;, tiv1).



curves the market value of the swap portfolio
obtai ned. Table 16 lists the swap portfolio
val ue together with the cal culated margin. 1o
16: The market value and margin of one sold c
of a 2Y fixed-for-floatingierate swap. Market
Val ue SEK 95 SEK -3 381 Bought 5Y Fi xed-for

TARIS A2 e o SRt 2 pptedh

one

IS

s mar ket
Tabl e

ontract
Mar gi n

- Fl oati ng

@gtuhgeﬁ?rﬁc%%ﬁ{agg{org{arg rates as

of 20 e8-06s SEK fixed-for-floating rate swap versus
one sold contract of a two year SEK
fixed-for-flo ng rate swa L3 000 ) ¥ L
2009-05-05, 201- 05-05, 3M p’ér@ﬁ- 2,5 %"ﬁﬁ)sn B,
sinmpl e, sinplej; ; 00 000,
1, 2009-05-05,| 2899-88-4%, Lip 1,98 %3m st B,
20 sinple, sinple, 0, 0, SEK, SEK VYES, 1]. Suppose
that the contra%@@gaib'%terw%%zom%s and t hat
the swap zerol rates, rz(t;), on this day is as given
in Table 17. EHo2@l0ed2¢03) @&3 Be uskd 1 & prpduce the
SEK swap forward curve rf(t;,t;+l). 42 Table 17: The
SEK swap zero rapeg-@9c0she G50 sypap { orwesd rates as
of 2009-05-05.| T rz(tl) rf(tuti+i) 2009-08-08 1,01 %
0,80 % 2009- 1l15890%8% 30 0. P74y, 201P-A20P5 D, 93 %
1,11 % ! r
2010-11-05 1,18% 2,04 %
2011-02-05 1,31 % 2,23 %
2011-05-05 1,43 % 2,71%
2011-08-05 1,58% 2,91 %
2011-11-05 1,72% 3,07 %
2012-02-05 1,86% 3,20%
2012-05-05 1,99% 3,40%
2012-08-05 2,11 % 3,41 %
2012-11-05 2,22% 3,48 %
2013-02-05 2,32% 3,40 %
2013-05-05 2,41 % 3,62 %
2013-08-05 2,50% 3,53 %
2013-11-05 2,58 % 3,55%
2014-02-05 2,65% 3,47 %
2014-05-05 2,72% -

Figure 6: The future cash flows of the swap portfolio.



2010-05-05 0,99 % 1,41 % 2010-08-05 1,07% 1,70 %
2010-11-05 1,18 % 2,04 % 2011-02-05 1,31 % 2,23 %
2011-05-05 1,43 % 2, 71% 2011-08-05 1,58 % 2,91 %
2011-11-05 1,72 % 3,07 % 2012-02-05 1,86 % 3,20 %
2012-05-05 1,99 % 3,40% 20@2-08-05 2,11 % 3,41 %
2012-11-05 2,22 % 3,48 % 2013-02-05 2,32 % 3,40 %

RIS Rachidlols 28 e 8405 Bt g i
fANAWIOD O valll@s% Figure 6: The future cash flows of
the swap portfolio. 43 The sane calculations as in

Tabfe REVCOUR AR Witkd, oi ve the fol | owing CC

val ues. Table CC, for dlfferent dat es. TCC " CC
euP StTESHATRonSL T TSP U of
200()'_1“_5 Eo5 -ﬁoc'Dovvn i o Ecy” "Stidssihg ' StrbSSing
of of r.(t)
re(ti tiva)

2005- 0 -5505 -5 Downward

08-08 505

2009- 0 -2686 -2 Downward

11-05 686

2010- 139 Upward

0 139

02-05

2010- 0 2972 2 Upward

05-05 972

2010- 0 5727 5 Upward

08-05 727

2010- 0 8 593 8 Upward

11-05 593

2011~ 0 11482 11 Upward

02-05 482

2011- 0 14 392 14 Upward

05-05 392

2011- 1 006 -989 17 Downward

08-05 931 186 745

2011- 1 007 -989 17 Downward

11-05 428 556 872

2012- 1 007 -390 17 Downward

02-05 844 338 506




0 08-08 505 2009- -2 686 -2 Downward O 11-05 686
2010- O 139 139 Upward 02-05 2010- 0 2 972 2 Upward
05-05 972 2010- 0 5 727 5 Upward 08-05 727 2010- O
8 593 8 Upward 11-05 593 2011- 0 11 482 11 Upward
02-05 482 2011- 0 14 392 ¥4 Upward 05-05 392 2011-
1 006 -989 17 Downward 08-05 931 186 745 2011- 1 007

- 989717 2Downwarghg 11- 059428 556, 872 BOAAward007 - 990
17 pownward 02-05 844 338 506 44 2012- 1 008 -991 16

Down@&-85 05-063003 2¢PF09 709

2012- 1 008 -993 15 Downward
08-05 698 070 628

2012- 1 008 -994 13 Downward
11-05 710 732 977

2013- 1 008 -096 12 Downward
02-05 887 583 304

2013- 1 008 -997 10 Downward
05-05 412 995 417

2013- 1 009 -1 000 8 Downward
08-05 243 438

3
2013- 1 009 -1002 6 Downward

11-05 014 463 551
2014- 1009 -1004 4 Downward
02-05 079 569 509

2014- 1 008 -1006 2 Downward
05-05 585 218 367

Figure 7: The stressed swap forward curve.
Figure 8: The stressed swap zero curve.
Summary

5 The swap forward curve was stressed downward between 2011-08-05
and 2014-05-05 when there were only cash flows from the five year
swap contract in the cash flow table. Between 2009-08-05 and 2011-
05-05 the cash flows from the two year swap contract were also
exposed to shifts in the swap forward curve and the positive sign of the

10 fixed leg cash flows of the two year swap made the sign of Ccfexpchange
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2012- 1 008 -993 15 Downward 08-05 698 070 628 2012-
1 008 -994 13 Downward 11-05 710 732 977 2013- 1 008
-996 12 Downward 02-05 887 583 304 2013- 1 008 -997
10 Downward 05-05 412 995 417 2013- 1 009 -1 000 8
Downward 08-05 243 438 80%352013- 1 009 -1 002 6
Downward 11-05 014 463 551 2014- 1009 -1 004 4
oRg18L05-5 TheBiRa GRJeldsnlr e duBlled upuara
betwmpeha2 000 D210y and FOJdr85805 Thioveevers ssedceswhp fieed leg of
curve. Sunmary s The swap forward cyrve . stre sefd
R ey STb EWRIAODTBEL dichs higher wadedsyiglh Hhen thedieed leg
were only cash flows fromecﬁéuép five year swap contract
of bhé hevec gebr Shwap tehtmactBet viearazil@dyo8e O amadl a0dlon 2009-
05-05 the cash@yée%ws fromthe two year swap contract

I e Sy j
1005 e Rgndh e ; hRsShanded arid e fRvbRY i fe Y R as
thé @eso durt/bentre syesssesvdpwmaderd.he si gn of change

Table 19 shows the swap porifolio’s market value and the margin
produced by the rolling value method as well as by parallel shifting the

swap curves upwards and downward.

Table 19: The swap portfolio’s market value and margin.

Margin Margin Margin
Market
Value (Rolling (Parallel Shift (Parallel Shift
Value) Upward) Downward)
SEK 85 SEK-5494 SEK 5 540 SEK -5 451

In Fig. 10 some procedural steps of a computerized method for
calculating margin regquirements implemented on a computer system
are illustrated. The computer system can comprise a memory
comprising contracts and a processor associated with the memory. In
accordance with the method contracts in the memory are first identified
in a step 101. The identified individual contracts are then broken into its
respective cash flows in a step 103. The cash flows of one contract
resulting from step 103 can then be netted against cash flows from
other contracts in a step 105. The margin requirements can then be
calculated based on the netted cash flows.

In the above description the term "comprising” does not exclude other
elements or steps and "a" or "an" does not exclude a plurality.



45 on 2011-05-05. The forward curve was therefore
stressed upward between 2010-02-05 and 2011- 05-05.
However, since the fixed leg of the five year swap
contract had a higher traded yield then the fixed |eg
Ccexp of the two year swap6contract, + gradually
decreased and on 2009- exp 5 11-05 the sign of CC was
FEREPRbRNthé '%érﬁw%f”lﬁﬁﬂjcfé”%ﬁda%g‘ﬁ’%éin"aé e$ 'h%tzéfé?ude other
curve were stressed downwar le 19 s
elements iop' stepsr ket value and the margin pr oduced by
the rolling value nethod as well as by paralle
shifting the swap curves upwards and downward. io0
Tabl e 19: The swap portfolio' s market val ue and
margin. Margin Margin Margin RA fat Value (Rolling
(Parallel Shift (Parallel Shift Value) Upward)
Downward) SEK 85 SEK -5 494 SEK 5 540 SEK -5 451 In
Fig. 10 some procedural steps of a conputerized nethod
for ~calculating margin requirenents inplenented on a
conputer system are illustrated. The conputer system
can conprise a menory 15 conprising contracts and a
processor associated with the nenory. In accordance
with the nmethod contracts in the nenory are first
identified in a step 101. The identified individua
contracts are then broken into its respective cash
flows in a step 103. The cash flows of one contract
resulting fromstep 103 can then be netted agai nst
cash flows from



20 other contracts in a step 105. The margin

requi renents can then be cal cul ated based on the
netted cash flows. In the above description the term
"conprising” does not exclude other elenents or steps
and "a" or "an" does not exdlude a plurality. 25 46
Furthernore the ternms "include" and "contain" does not
Cexgmsgle other  elenents or steps. 47 CLAIMS 1. A
conmput er system for cal culating margin requirenents,
the conputer systemconprising s - a nenory
conprising one or nore accounts, the accounts

1¢ ATBO hipUterHY&tem fOF EaRWAtihE P a?gIFP FEGLRENTENS 3RES,
- a processor associated with™the nmenory, wherein the
coonpuhesrsysfetresomprisinG gured such that the processor
di vides the contracts in the nennrg i nto cash fl ows.

10" 29 TREBAPLELEMRYSINGORE Ut AIHE FeCRUMSmENE JfQUnts
o : h " € :
tne gggﬂﬂ?ﬁ@\%ﬁéﬁt&%oﬁ‘ét |tzbﬁs°66]%'99i§§rﬁg c‘o?xtP%&t%' ng

t he a contrac agal ns r cas l ows

of- obhmrocessbr askeciatedwith thEpadioryyst em accor di ng
to claim1-2, wherein the conputer systemfurther is

whseinthecampiteasystam issmfigwedeyah shat thesprogessor
ter t according to claim1-3. wherein the
dsAiBs che cdpachy i Fhg ahemositogtasti il her t i ng
currency exposures across future 20 value dates for

the cash flows of the contracts.
2. A computer system according to claim 1, wherein the computer

system further is configured to netting the cash flows of a contract

—— -

against other cash flows of other contracts.
3. A computer system according to claim 1-2, wherein the computer
system further is configured to treat each cash flow separately.

4. A computer system according to claim 1-3, wherein the computer
system further is configured to netting currency exposures across future
value dates for the cash flows of the contracts.

5. A computer system according to any of the previous claims, wherein
the computer system is configured to handle multi currency products
within the same margin system run.

6. A computer system according to any of the previous claims, wherein
the computer system is a clearing house computer system.

7. A computer system according to any of the previous claims, wherein
the contracts are divided up into their relevant currencies.
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5. A conputer system according to any of the previous
clains, wherein the conputer systemis configured to
handl e nulti currency products wthin the sanme margin
systemrun. 25 6. A conputel systemaccording to any
of the previous clains, wherein the conputer system
8. A ESribUtkPRed g dtAVEErgT L RItirfy $PA&FGIn reqii eammRuES T
system according to any of the previous clainmns, )
implerthented or8@ ¢drapadet systamartbedtampedensystam comiprising a
rel evant currencies.

.Cl 48 8. A teri t hod, f
memesy GAMRPTisNGRPHLAGtE ANG én%mé%ggﬁ;ﬂ%%b@emqége WiRgthe”

r em conprising a
mem@@%%&%%@é@{&‘ﬁéﬁ@@ﬁﬁr@été%g%ég?fprpcessor associ at ed
— Wddhtifythg TREIOhtrabe iretie@nenmayi, si ng the steps of:

s - identifying the contracts in the nenory, -

— bbeedking up ingividual conicasts Bdoscastht Hovgsh 1 ows.
9. A conputerized nethod for cal culating margin
requi renents according to claim$8, wherein the nethod
ﬁ-hﬁlfﬁ' AP i mafgin ARddiF&sheR8accordin
9. A égs egw of Ha&lggﬁlt tﬁ%agg?hﬁ nrc])%ﬁgelr 'Fcl:gjshI flows of J

to clalih®, wheteiactrs ni€thodl furthet @omprsivey biod steps of:
cal cul ating margi n requirenents accor di n% to clf?i m
- gnettingeanthcasi flaw Kicp contragt agmipst Sthgr ceshdiews of

of ;, 15 - |ist future paynment flowin a table, -
cathel 59@£r@€&spresent val ued payments, - apply a

scanni ng range paraneter to each net present val ued
payments, and - cal culate margin requirenents. _
10. A computerised method for calculating margin requirements according

to claim 8-9, wherein the method further comprising the steps of:
— list future payment flow in a table,
— calculate net present valued payments,
— apply a scanning range parameter to each net present valued
payments, and

- calculate margin requirements.



