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met hod and a system nodul e for use in conjunction wth
a conputerized clearing system and in particular to a
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adverse position can be anticipated to

In the event that collected margin of the defaulting counterparty, and possibly other
resources relating to the counterparty (e.g. insurances), are not sufficient the clearing house
has to cover the loss with its own resources. In order to present a viable impression the
clearing house needs a clearing capital that is backing up the clearing guarantee of

considerable amount.

The total clearing capital of the clearing house should cover very high losses, which can
result if there are very rapid changes in the market particularly in a catastrophe scenario. In
such a scenario a number of counterparties with an adverse position can be anticipated to
have financial problems. On the other hand the capital should not be too large because

assets are locked that could have a better use elsewhere.
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It is a further object of the present invention to provide a method and a system for
determining a required capital-at-risk for a clearing house that can cope with rapid changes
in the positions of the parties associated with the clearing house as well as changes in the

market.

These objects and others are obtained by determining the required capital-at-risk using a
model receiving input data from the actual positions taken by the parties utilizing the
clearing house and that may also use historical data associated with the different contracts
underlying the positions. The credit rating of the different parties can also be taken into

account using the model as described herein.

The algorithm for estimating the required capital-at-risk of the clearing capital used by the

system as described herein will receive a number of positions for accounts associated with
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fig. 2 DETAILED DESCRIPTION In Fig. 1, a view of a
computer systemfor determning a clearing capital is
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ule 10 for providi systemw t
algorﬂbmlaStdlepletedanﬁgtébase 12 conpri sing updat ed
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PETaU B DESCrRIPTION connected to the price nodul e 10,
t he database 12 and the database 14 for calculating a
]}nelagj 1,eajv1§/a\ppf alcomputer system for determining a clearing capital is shown. The

computer system comprises a price module 10 for providing the system with market prices
in real time, a database 12 comprising updated information of current positions, a database
14 for storing different user configurable parameters, and a calculation unit 16 connected to
the price module 10, the database 12 and the database 14 for calculating a required capital-

at-risk.

In Fig. 2, a flowchart illustrating steps performed when determining the clearing capital.
First, in a block 201, the actual positions of all accounts associated with the system is input
for a particular day. Next, in a block 203, a number of possible future market scenarios are
input to the system. The scenarios can be established in a number of different ways, and

some preferred ways will be described below in conjunction with fig. 3.

Next, in a block 205, collateral posted for each account is subtracted from the respective
accounts as resulting from the scenarios established in block 203. Thereupon, in a block

207, the accounts associated with the greatest loss are identified.
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every single financial instrunent separately would

create processing problens not possible to solve with
Thst&P Q?eb ls?stgrg SUtdgsrcnrbec‘? WeL&iF Sakes use of a technique based on market

movements. The technique relies on the fact that individual financial instruments in the

—

same market tend to move together. In other words there exists a correlation between the
price movements on instruments on the same market. This is in particular true in a

catastrophe scenario such as a market crash.

In one exemplary implementation the markets are defined as one market for each country
and type of financial instrument. E.g. a system handling positions in the U.S. and the UK.

and in the instruments types: stock, interest rate and electricity, would have six markets.

If processing power exists to process a larger number of scenarios, it would be easy to
expand the number of markets to an arbitrary number of markets by sub-dividing each
market into smaller markets, for example market sectors, with a higher correlation. For
example in the example above the U.S. stock market could be divided into one market for

pharmaceutical stocks, one for telecommunication stocks etc.
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instrunments in the sane market tend to nove together.
In other words there exists a3correlation between the
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% of the current market values. The scenarios are then output for use in the algorithm of

Fig. 2 in a step 307.

Below some examples how the algorithm and system can be used in practice are given.
Assume a number of markets A, B and C. The markets are all valued at +/- 50% of the
current market value. It would be possible to set different valuation points for different
markets. A reason not to change this per market is that the parameters applied on different
markets should reflect the same level of risk. If however by some reason a specific market
has parameters set on a different risk level a different scanning point can and should be

used.
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123 -5 -20 15 -45 50 50 -5 AB 124 -25 10 -2 25 45 30

BA 123 -12 5 -2 50 -39 -40 12 CA 123 -40 -5 2 -7
15_1 tlﬁ)aboye table the result of a fictive test run is shown. There are three markets A, B and
C together with 10 accounts. Each account also has a margin claim. Negative numbers are
accumulated losses to the account. This means that negative margin numbers represent
claims that has been pledged to the clearing house of at least that amount. Start with
calculating the sum for each account given each possible scenario. There are three markets
with two possible movements (+/- 50%) each. This makes 8 scenarios, which are listed

below, in a new table.



CA 124 -12 14 -9 7 -15 17 -17 CB 123 -10 4 -6 2 -5 6
-8 CC123-38-1-127 -4 DA111 -20 -26 0 -44 11

WO 8001/10Db 123 -8 0 -5 2 0 5 -5 XX 123 2 7 -5 PAI/EPE04/@5660
5 1n the above table the result of a fictive test run
is shown. There are three marKets A, B and C together
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@Alg4s 6 17 4114 -PA 111192 51343 -8 - 14621 469 - 788

CB 123 -19 -5 -12 2 -9 5 -2 12
CC123 ‘ -3 8 -6 5 6 17 3 14
DA 111 12 5 -43 -50 -14 21 -69 -76
DD 123 -10 0 -8 2 -5 5 -3 7
XX 123 -10 1 -15 -4 2 13 -3 8

The table above shows all 8 scenarios per account. This represents the market value of the
account given the scenario, respectively. It is seen that typically negative numbers occur for
5 half of the scenarios and positive for the other half due to the fact that a transaction
typically has one winner and one loser (zero-sum game). But this is not the whole picture.
If an account have a negative margin this should be deducted from these numbers because
this amount has already been pledged and will bring the exposure down. A positive margin
on the other hand will not effect the exposure and will be set to zero in the calculations. The

10 result is shown in the table below.
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The table above can now be adjusted for possible rating figures. In this example it is
assumed that the parties are associated with the credit rating as given in the table below and
5 with the corresponding reduction of capital-at-risk. The reduction applied for different

ratings can preferably be tuned by a user as a user set parameter of the system.

Account Rating  Part of original capital at risk that will

be included in calculations (%)

AB 123
AB 124
BA 123
CA 123
CA 124
CB 123
CC123
DA 111
DD 123
XX 123

AAA 50%
AA 51%
AA 51%
BBB 80%
BBB 80%

Not rated 100%
Not rated 100%
Not rated 100%
Not rated 100%
Not rated 100%
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35138 17 65 38006 43097 1460362088 13000126480, 7440" 27.00

CA19% 13. 77 21306 74432818316 25950 1785 2346 13.77 19.38

CA 124 -1479 255  -3.57 1377 -3.06 1428 816  25.50
CB 123 -7.20 400 -1.60 9.60 0.80 12.00 6.40 17.60
CC 123 0.00 880 -240 640 720 1600 4.80 13.60
DA 111 32.00 25.00 -23.00 -30.00 6.00 -1.00 -49.00 -56.00
DD 123 -2.00 8.00 000 10.00 3.00 13.00 5.00 15.00
XX123 -10.00 1.00  -15.00 -4.00 2.00 13.00 -3.00 8.00

This table above is the final result of the calculations and is now used to estimate needed

5 capital under different assumptions.
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123 -2.00 8.00 0.00 10.00 3.00 13.00 5.00 15.00 XX
123 -10.00 1.00 -15.00 -4.00 2900 13.00 -3.00 8.00
This table above is the final result of the

calculations and is now used to estimate needed 5

Expiglal Osaldeetediht fphaitataikumdet s assWRpBOR4hak 07 286t cover the
PCT/ EP20 4/ 005660 10 Exanpl e._ Calcul ate the
capi t al -98taulf ek2QYdrthe Aecousis Rhisorrse Fath 1Q agegunts, take out the

cover thg, %Slfs’?%ctouﬂlfs fgxoc,/ cﬁfscérﬁﬁoaﬁ& Byf]éesthaé &sﬁtmesvalues are set

case Wt accounts e out

account stofzero mmrﬁycmsmmam ofdntemst.l ce that positive
values are set to zero since only | osses are of

i nterestScegamario 1 2 3 435 6 A28 No. 1 652.007 8
-69. 00 -23.00 -30.00 -40.00 -62.00 -49.00 -56.00 2
-17.00 090 -15.00 -4.00 -10.00 -1.00 -32.50 -5.00

Sum - 69.00 -69. 082:088.4900- 328.60 -36:00 0040613 -8£00 84990 -56.00

-61.00 The worst scenario is in this exanple scenario

No. 7 (R-50% B1768090.80d -13.0604P0wi t19.¢ecblht s3DAR15.00
and AB12g @i Vi ”Qpéobosé o‘bf 30 294, o@ 0.00. -63.00 -81.50 -61.00

capital -at-risk t hese accoun
paraneters set as above w II then be 81.50. In these

e BB b S s

scenari «C H30%)evitiaaoidiars PAG] Brané ABIHBOgividgNs 163360f -81.50. The
val uati on p0| nts afre sel ect ed based on the anount of
mar gi n <@PitEAtEigk ey thepe 1P @s¢nmmts weh by Rasiametesy set as above will

exanpl e 4§ 56%1 80.AfhdsE U&l@ﬁla ﬁ%tsﬂitvg )Q/Ialilgﬁ Elgfstz%?eﬁ;. Do notice

is set to a va a marg nva

mar ket vchdttua;odd}be didifersatt amounislfmt@chs&naﬁ‘b.ect ed in a
range correlated to the margin value. For exanple, the
val uation

In yet another preferred embodiment the valuation points are selected based on the amount
of margin collected for the respective market. For example if for a particular market the
collateral is set to a value, a margin value, say 20% of the market value, the valuation
points are selected in a range correlated to the margin value. For example, the valuation
points can be selected in a range set to +/- 150% of the valuation points in the margin
calculations. In this example, where only two evaluation points are used for each market the

valuation points will be set to +/- 30% of the current market value.

One reason for making the valuation points dependent on the amount of margin collateral
posted for a particular market is that the margin reflects the volatility of the market if the
margin, as is common, is dependant on the volatility of the market. Thus, the extreme
valuation points are offset by a greater value in markets with a high volatility than in
markets with a low volatility. Another way to select the valuation points would therefore be
to set the extreme valuation points based on the volatility for each market, i.e. the historical

market movements for each particular market or market sector if market sectors are used.



poi nts can be selected in a range set to +/- 150% of
the valuation points in the margin calculations. In

wao biog/1era0pl e, where only two eval uati on poi nt BCHER2004/005660
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used for each market the valuation points wll be set
to +/- 30%of the current markkt value. 10 One reason

aor maki.ng .t he .val uati on paints d ndent, op t. . .
1 B S Lot B AR B PR o g s cautations
d¥Einkaé maginhalculdiRnMegie tef krd Sotveativ@il ahdrkint dal@flations can be
the market if the margin, as i s, common, iS dependant

1aefle; fqe these diffarentyvales apd thenpalatlations paly perd texhermpde once, since the
L unt . : . . ]
BB LO PRl U 5 SR PSRRI a4 Bl i i

@ldubationol atility. Another way to select the valuation

points would therefore be to set the extrene

val uati on points based on the volatility for each

MBfekPdr, blsifes shliig moﬁfg)ﬁfa&i6ﬁlmd WBAdEEthe BB IBAD Sl 1Md GREI computer
particular. market or market sector if rket sectors

wed aleidwel\Buadetkisl 02226 bPGIY wRaBOt) ©05 660 diffstertipertéolio valuation
Q%E(%gvan ages tf use the sane portfolio valuation in
TPHEOEBTE A "af™Pi°%¢® cal cul ations as in the margin

cal cul ati ons because the sane conventional margin

cal cul ations can be made for these different val ues

Heomethed @ad systami asndeserheyd heaein widl fyethempreviskkceusesifinensly software
. . r. . n . .
R3PS0, S LA B, e it
caRubttibad aremadititegibletind R@dedariessith #gompleRity pddsibie @y out with
hence the conputational |oad on the conputer used,
ogBeHtioRal compisTSy EFE haying reasoprble BIOCESSISAIREt o i f

two different portfolio valuation nethods were to be

enpl oyed. 10 The nethod and system as descri bed herein

will further provide a user-friendly software

i mpl emented solution for providing a capital-at-risk

for a clearing house. The capital-at-risk

cal cul ations are made fl exi ble and can be nmade with a

conpl exity possible to carry out with a conventiona

conput er system havi ng reasonabl e processi ng power. 15
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5 a) inputting positions for accounts associated with

the clearing house, b) deternilding the market val ue of
m?‘i's“ét R D 18 nunber of valuation points, c)

umrart Zing accounts associated with | osses to a sum

[ nd| cative of a potential loss, d) outputting said

sum as the required, ca ital-at-risk. 10 2. The method

bf cfdnethed of\Aeteanining ine canitab-pt-tsk 1equired by atalespingthouse comprising

is sumred into a potential loss. 3. The
ﬁggﬁggggf claim1, wherein the loss for a particular
@daputtihg pesitajsifet sdots edodated avit thd cleating hdng;e
st abli.shed for . the holder of said partic accoynt .
@54 anwag ey Righe Teles of i ACCOYHE ALY R o rltormppints
r% RASEHs Mo8aR@Wailb&ks & 4 S ifdficatide BFAPGENR loss,

<ets . The method of claim4, wherein additfona
fé)\ﬁaitmtlngmtbsiilmtastmrreqmmdmepﬁdfbas-eldkon 20 potenti al

of fsets in a nunber of sub-narkets. 6. The nethod of

claim1, when nore than one set of eval uation points
B e EHAhUAbLEds claith ] @héteinhif seBlc) Bhlyavlddabh 8fladeimts & summed into
provi ding the great est loss is used as out put sum 25

gpotenfal jgs6hod of claim 1, wherein the potential |oss

is adjusted by margin posted by the holder of an

account. 8. The nethod according to claim3, wherein
3 h e Fhemethbd ad claiih tewhedetr tha [@arfot € phsiculat sduit i§ aﬂjlu@t@d based on

user de a 30 9. .The net hod
%@8 Hing B t&gaﬁgrl‘&e gﬂ?ﬂé?re‘? frraidparticigaceoinghi ch sai d

eval uation points are |ocated wthin a range derived
fromthe current market val ue.
4. The method of claim 1, wherein the valuation points are based on a potential offset of

a number of markets.

5. The method of claim 4, wherein additional evaluation points are formed based on

potential offsets in a number of sub-markets.

6.  The method of claim 1, when more than one set of evaluation points are evaluated,

wherein the set of evaluation points providing the greatest loss is used as output sum.

7.  The method of claim 1, wherein the potential loss is adjusted by margin posted by the

holder of an account.

8. The method according to claim 3, wherein the size of adjustment for a particular

credit rating is a user defined parameter.

9.  The method according to claim 1, wherein the range in which said evaluation points

are located within a range derived from the current market value.
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collateral margins for each market. 11. The net hod of
claim 1, when the capital-at-rldsk cal cul ations are

de n_canjunction .5 to calculatigns rela to, .. .

i oPE RO 0 el tedle! BRFuet Bt \ugion points are
Eorfedited toctht pobted dodateriTagke ging forceapiphiafi@t.i 0 are used as
a basis for the capital-at-risk calculations. 12. A
computer systemfor determning the capital-at-risk
{£d ufdﬁeiege@)ﬁd 3f Efaﬁﬁ ! %eﬁ] ﬁ#é &HitdtJE%sﬁ%ﬁkﬁmigﬁy 1 A%adkYn gonjunction
a ‘nodul e Tor storing positions for accounts assocCl ate
Wi tdbcuildtivne Irelatedng hatghes, for aanunbdr dfoporteliey, mtrir¢ig thé8ame margin

rket val ye _.of the accounts at,  a. n er aof valuation |,
%Uﬁ%tgzns mage fitiapordplia s 3 %@S&é@&lﬁ@l&é%&lﬁ%ﬁé&u ations.
with losses to a sumindicative of a potential |oss,
and - a conputer output source for outputting said sum
B tAeompyter spderndpi tletbrmaining thi capildh-at-8sk Tymirsg dyeneledring house,
%I aisg1 15 MWherein in the market val ue determ ning unit
g SElyMBavigg, only a sel ection of accounts into a

PoOERBETe Fbr St@SE: pobftiond P& aSYSInBIMs8dcib@ivith Heo clbatidd use,

havi ng a nodule set to adjust the loss for a ) )
pavaif fogdgiermipgmedbe gapget wafslé of the agequnésita numbiengf valuation points,

SRR i L L5 000 AL AGERNGb o

Ked, andn ning unit is set to determne the valuation

poi nts based on a potenti al of({:set of a nunber .of .
TRafQapuer Oz%plliew%@rw%mgoﬁal U 78 the reqpied eRpitad-Alrisk.

mar ket val ue determining unit is set to form

addi tional eval uation points based on potenti al

BE.f sBisssyisterraonclaine d 2 ovherain meih& etasket ¥alue Tetersyshg mibfis set to sum

claim.1 en nore than one,set of evaluation points
‘?ﬂl%aé?/lﬁﬁgq?é‘tv% ?Co%ﬁép |anpcltﬁ‘glaéglss'of eval uation pgi nts

providing the greatest loss is used as output sum 30

18. The system of claim 12, wherein the potential |oss
14 abjesysiet ¢fyclatar b, duthss thevingy module set to adjust the loss for a particular

account based on a credit rating established for the holder of said particular account.

15. The system of claim 12, wherein the market value determining unit is set to determine

the valuation points based on a potential offset of a number of markets.

16. The system of claim 15, wherein the market value determining unit is set to form

additional evaluation points based on potential offsets in a number of sub-markets.

17. The system of claim 12, when more than one set of evaluation points are evaluated,

wherein the set of evaluation points providing the greatest loss is used as output sum.

18. The system of claim 12, wherein the potential loss is adjusted by margin posted by a

holder of an account.
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a user defined paranmeter. 20. The system according to
claim 12, wherein the range i r114vvh| ch said eval uation

0L, et toRE SEcB08 24 MR 530 SRRl B paiut

Gt@i MiADis aver eéfinciharaidget of the valuation points
are correlated to the posted collateral margins for

each market. 10 22. The system of claim 12, wherein

%0'; lec’lg}fés gt@n' act:cgl%ﬁ {3 (Rﬁ Henﬁn l?l‘gegxi ?é 1n%hlch %Lﬁde a/a]tuatlon points

urations 1n Junc ions relat

direloghted afa)\mtlanmuaﬁ@de@lfve@ ﬁbfnfthé cment nadtketwhakieei n t he
sane margin cal cul ati ons nmade for a portfolio are used
as a basis for the capital-at-risk calculations. 15

21. The system according to claim 15, wherein the offset of the valuation points are

correlated to the posted collateral margins for each market.

22. The system of claim 12, wherein the system is set to perform the capital-at-risk
calculations in conjunction to calculations related to margins for a number of portfolios,
and wherein the same margin calculations made for a portfolio are used as a basis for the

capital-at-risk calculations.



