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A combination order is listed as a single instrument on the

market. Thus, 1in order for a combination order to be
executed, all the involved instruments must be traded aé a
single order. This combination instrument could be a or a
standard combination defined by the system operator or a so
called tailor made combination (TMC) defined by a party
trading in the system. The strategy is the specific relation
between the different instruments making up the combination,
i.e., the ratio between the amount of the respective instru-
ments traded. The number of different instruments, or so-
called legs, could vary from two, as in the example above,
up to four or even more, although two is the conventional

number of legs in a combination order.

When a combination order 1is executed, the price for the
different kinds of instruments traded has to be determined,
the so-called leg prices. In the above given example, there

is one leg price for the two instruments A and another leg



is one leg price for the two instrunents A and anot her
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deternmine leg prices is because the different
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as real orders will be placed on the serieés and/or
trades take place (i.e. a "last paid" exists), the
Opgedieet ifal fyadliieawiche weadomyeice bealised as seedlook at the

cBEEgﬁtvﬁhﬁeand ask prices on the market for the individual
instruments and assign the leg prices accordingly in any
desired order. In the situation where the market has just
opened and there are no orders and there have been no trades
on all the series, the seed price value for the last leg
will be the theoretical value or default values will be
used. The theoretical value is the value of an instrument as
determined by a specific model based on the model's input
parameters. This could clearly lead to the legs trading at
prices totally out of the market. As soon as real orders
will be placed on the series and/or trades take place (i.e.
a “last paid” exists), the theoretical value will no longer

be used as seed price wvalue.

A market maker is a trader responsible for providing quotes.
Thus, the market maker is obliged to give an estimated bid
or ask price for an instrument on demand. This is another

way of finding the seed price values.



A mar ket maker is a trader responsible for providing
guotes. Thus, the narket nmaker is obliged to give an
webinmaeed bid or ask price for an instrument POWEP2004/005793
demand. This is another way of finding the seed price
val ues. WD 2004/ 109570 PCT/EP%OO4/005793 3 In current
stock mar ket exchange systens, all calculations are
conput er generated. In sone prior art computer
Iﬁysm&m&nt\Mﬁﬁb@emarabtngﬁdhaﬂgg)systemstomki calculations
conmbi nation trade, 't gorithms are used. First
a¥fie COPPHE REr YA éﬁlﬂﬁQIﬁﬂWe PEifgedr QWP%F?%SSYStemS'
wﬁenugénéﬁsglﬁal %%evqeufsﬁpfﬁk@@ tpompt hemymiketod itade, two
bid, "ask, theoretical | ast bid or ask etc.). .
al@orhéhM$dam&anﬁdceFamgﬁmtﬂhﬁf&@rééﬁérye@§ﬁ¢e algorithm"
fails dar rice algor
l% Fﬁeg mﬁ%ﬁcal %eﬁpts naﬁ% dtgéycé narngkgﬁ tfom the
matgeti time.f abdd, ThekuwﬂhébféﬁﬂéﬁmevbeUWeemagmabmd or ask
al orlthns s that the |latter does not make use of

eFﬁe cur Fentthar KA r @46 défioRe 15 8eedOpri EaMe reason

e and general es \whatiever  Kisnd.@kdpri GBSch 4
f%ﬁgg dggnafgﬁ&?ﬁg£§%n§¥ﬁ§%%o%’netl'When tfadﬁng s

cegbdibilnatheon ot Hered teawd panadeular | Yhe ai'logdinggd’ algorithm
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the price or rate. An exanple thereof is given in

nggletéfhlng combination orders, and particularly tailor

made combination orders, a few situations could lead to the
legs trading at incorrect prices. In this case incorrect
prices do not necessarily mean that the combination net is
not matched but that the leg prices are consistent with the
market picture but do not comply with the tick step rules,
i.e., the rules relating to the minimum price fluctuation
available in a marketplace expressed in terms of points,
ordinary fractions, or decimal fractions of a point of the

price or rate. An example thereof is given in Table Ila

below.
Table 1la
Action Instrument Ratio Leg Prices Net Pay/
Price Receive
Buy A 8 859.0

Sell B -25 0.4 6862.0 Pay



bel ow. Table Ia Action Instrunent Ratio Leg Prices Net
Pay/ Price Receive Buy A 8 859.0 Sell B -25 0.4
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"Action" is either Buy or Sell, "lInstrunent" is a
kind of financial instrument in the respective | eg,
"Ratio" is the nunber of instrunents traded, "Leg

Price" is the price that could be generated by the

wielreE my ‘bzkcts:'ecndhdasy eifthece BLigordd hgell Net" IRstaeinarns” is a

the tota ce et the order, and "Pay/Recejv “ .,
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The rrarket ?‘i cthJr_e for the instrunents A and B is

PGSt Ven 9% P§93td VBel ow. Table 1c Instrument Bid Ask
A 938.0 938.0

An example of tick size rules for instruments A and B is
given in Table 1b below. It reports the allowed tick steps
for different interval and it also indicates that only one

decimal is allowed.
Table 1b

Step size Lower limit Upper limit

0.1 0.1 0.9

0.5 1.0 49.5

1 50 999

10 1000 9999999

The market picture for the instruments A and B is given in

fig. 1lc below.

Table 1lc
Instrument Bid Ask
A 938.0 938.0
B 18.5 27.5

In the above example the current theoretical value for the A
leg price is 938 and the combination net is 6862. The
ordinary algorithm sets the A leg to the theoretical wvalue

and calculates the B leg price as follows:

B Leg price = (8%938 - 6862)/25= 24.72



B 19.5 27.5 In the above exanple the current

theoretical value for the A leg price is 938 and the
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to find valid prices. Wienever the "ordinary"

SEPEor ‘fails and the secondary price algorithmis
called prices that are totally unrelated to the

TRRIKet api eirde prewidnPeigensFraded.ards k9BEeas the that the
conbi nati on net price IS ,

calculated leg prices do not comply with the tick step
rules. This in turn results in that the system is forced to

use the secondary price algorithm.

The second problem is a result of the use of the secondary
algorithm as all the attempts made by the ordinary one have
failed to find wvalid ©prices. Whenever the "ordinary"
algorithm fails and the secondary price algorithm is called
prices that are totally unrelated to the market picture
could be generated, as long as the combination net price is
matched. This is done in order to make the trade possible.
The "incorrect" leg prices will then need to be re-booked

manually by the market control to more appropriate prices.

When calling the secondary algorithm usually no checks are
made that the generated prices are compliant with the
allowed tick steps but the system only checks that the

prices have the correct number of decimals.
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replacing the original seed price value with seed
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provi ded a nethod of calculating leg prices in trading
ogf agfew tick steps away from the original seed price value,
the number of combination trades that have to be manually
rebooked is dramatically reduced. By using this method the
step of wusing the secondary algorithm is avoided, thus

improving the result in regard to the market picture.

According to a first aspect of the invention there is
provided a method of calculating leg prices in trading of a
combination order on a market having set price rules,
wherein said combination order comprises a combination of
instruments of at least two different kinds that are traded
for a single net price, and wherein each kind of instrument
is associated with a respective 1leg price, said method
comprising the following steps: a) assigning seed price
values to all leg prices but a last leg price; b) calculat-
ing said last leg price by means of said assigned seed price
values and a net price for the combination order; <c)

checking whether said last leg price complies with the



conmbi nation order on a market having set price rules,

wherein said conbi nation order conprises a conbi nation
wofoo4imst7ounrent s of at | east two different ki nBSTiER2104/005793

are traded for a single net grice, and wherein each

kind of instrunment is associated with a respective
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mar ket hHaving set price rules wherern the g prices
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the use of secondary price algorithns, thereby
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texampbeoMd hcombination order on a market having set price
rules wherein the leg prices comply with the tick step
rules. This din turn avoids the wuse of secondary price

algorithms, thereby avoiding manual re-booking.

BRIEF DESCRIPTION OF DRAWINGS

The invention 1s now described, by way of example, with

reference to the accompanying drawings, in which:

Fig. 1 1is a flow chart describing the general method

according to the invention;

Fig. 2 shows a system arranged for performing the method

according to the invention; and

Fig. 3 shows a data carrier for storing a computer program
product with software code portions for executing the method

according to the invention.



reference to the acconpanying draw ngs, in which: Fig.
1is a flowchart describing the general nethod
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invention; and Fig. 3 shows L data carrier for storing
a conputer program product with software code
portions for executing the nethod according to the
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financial instrunment in a conbination order. Leg price
value - the fjinal calcul ated value for a

si ngl
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section with reference to Table la, Initially, in ste
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val ues can be based on any rel evant avail abl e i nforma-

Net price value - the sum for which a combination order 1is

traded.

First, the general concept will be explained with reference
to Fig. 1, which is a flow chart of the inventive method
applicable on a combination order, such as the one described

in the background section with reference to Table la.

Initially, in step 100, seed price values are assigned to
all leg prices but one of the combination order. These seed
price values can be based on any relevant available informa-
tion, such as current market bid or ask wvalues, a
theoretical value etc. Thus, by this all leg price values

but one are assigned in compliance with the tick step rules.

Then, in step 200, the leg price value for the instrument
that has not yet been assigned a seed price value is then
calculated as follows. The total leg price value 1is
calculated for all legs but the one that has not been
assigned a seed price value. The sum of all other total leg

price values is subtracted from the net price value and the



tion, such as current market bid or ask val ues, a

theoretical value etc. Thus, by this all leg price
woabuaeIs7but one are assigned in conpliance w POTER2004/005793

tick step rules. Then, in step 200, the leg price

value for the instrument thaf has not yet been

assigned a seed price value is then calculated as

follows. The total leg price value is calculated for
rakhlteds hlitvides dne thatnhmbemobfbammtﬁumémﬁmdn@t assigned

seed price val The sum of _all_ other tota
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divided by the nunber of instrunments not assigned a

seed price. The result is the leg price value for the
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will be described further below. Steps 200 - 500 are then
repeated until the last leg price value complies with
current price rules or the predetermined number of attempts
have been made. If, after this number of attempts, no wvalid
last leg price value has been found, an alternative way of
finding the last leg price value is used in step 700, such

as by a secondary algorithm or by manual input.

Some examples of the inventive method will now be described.
In these examples, several attempts are made around the
selected seed price values. Thus, in a preferred embodiment,
the method shall try not only at the selected seed price
value, but also +/- 1 tick step and alternatively also at
+/- 2 tick steps away from the current seed price value. It
can be shown that the number of combination trades that need
to be manually re-booked will then be dramatically reduced.

The actual number of attempts is determined by a configu-
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manual input. Sone exanples of the inventive nethod

will now be described. In théfe exanpl es, severa
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gﬁ£-%?%%9§%¥ﬁeﬂﬁ?@ﬂ%w fromthe current seed price

value. It can be shown that the nunber of conbination

O ades Haral ineefs d8sbeawpaugd| Yrieabopkad webl theRe values
be dramatically reduced. The actual nunmber of .
3%t tRMPIP IS get éenitrredibyrea sonthgu PAB S2G04/i100570 arrive at

RCT/ 4 3 rat | fi S d..n the
TSR0 005157 A abhan, LA SLALES UL Bk sveo e
amet hode @mmwreet haaduek.i sOdesihcabbehéd tHahdBStABNYseed price

seed pri.ce val ue S possible so as to increase the
‘@§§§P&?W?§l$on %Hé%y te | E§OpMU vAF OBs Hifat OEbEPRyL Seed
piitlesbordn dde hingl, Stedd rghes Andoidie nprkel %ﬁloldvesdown the
On the other hand the seed price values should not

SYSFPRt et it fihem ehkcwlagloml déedis phienes val teade-of £

t t sl ow-down .t he, system
8585r! 98B AL DL B UBUL S ORI s SYEL STt o na
thetraeers accliiaty aod w@fdf isdencyri dbsoalivksi xdasi ¢abl Be set,

.that A there j limt to the seed price val ues that .
Lofn e SRS 1T, EheaVeaHa FRCERESVATIE cxidedtst b System will

reiBtt theesysdpme W lilog rehest iﬁeeyah%%* k@getrg%?iléé%ume a
log file and assune a™ default value of 2 Instead. In
dafppist vRAyeande 2 tihstalegorit hm according to the

inven- tion rejects solutions found for the | eg prices

Ihf5r¥¥¥%@r§nstance, the algorithm according to the inven-
tion rejects solutions found for the leg prices if these are
not compliant with the tick step rules and do more attempts.
If the algorithm fails to find correct leg price wvalues
within the predetermined number of attempts, it is preferred
that it returns to the first solution found, even if that is
not compliant with the tick step rules. If, in the previous
attempts, no such a solution was found, it shall proceed by

calling a secondary price determination algorithm.

Thus, 1f the seed adjustment value is set to 1, the system
tries with 3 different seed price values: seed price, then
seed price value + 1 tick step and finally seed price value
- 1 tick step. If all attempts with these seed price values
fail, a secondary price determination algorithm will be
called. If the seed adjustment value is set to 2, the system
shall try with 5 different prices: seed price, seed price +

1 tick step, seed price - 1 tick, seed price + 2 tick steps



not conpliant with the tick step rules and do nore
attenpts. If the algorithmfails to find correct |eg
worb@aossabues within the predeternm ned nunmber POT/EP2004/005793
attenpts, it is preferred that it returns to the
first solution found, even if that is not conpl i ant
wWth the tick step rules. If, in the previous
attenpts, no such a solution was found, it shall
Frdceeddbyrisal | tng aisecomdapy. prifceaidet 8t peMAEEORith these
%aé&%rlthirge Thus, | f thelseed adj ustnent value is set .
o 1, Hhe SysFem®s ritédiwi t A FeFPrerENt REERe prdgtermination
alagaies:hiseedl Priv&ecal hed, seed price value + 1 tick
step and finally seed price value - 1 tick step. If
]glbl ﬁtten}gts W th these seed price values fail, a
cohGar YL PEECHet ERrRHDS D altger | thfiewilkl deed adjustment
vwAldedigl fo th ed adj ys I is set to 2, the .
sysdtfmlsshzal I §Pr§$ \?\/Llsta’h % ﬁg@u\éﬁt 8gri5§e§.ee§eé30rlﬁqscewlll be
sewrydradefor dach clegteh, tiseatbnbine: tod di@ky. seed
price + 2 tick steps WD 2004/ 109570 PCT/ EP2004/ 005793
2 tick If all attenpts with

PRI g BLISKPLPR LT ALl 2l emis Wih

ese
Adeteramitiait othe adgeod | ddHydhdnbeygalleds etcy :
preferred enbodi ment, the default sléed gdj ust ﬁg%tnhgﬁg on the
NFHIEE i Lhermsglegted srad nemi ot Bateed, piiees okl the seed

be ccgepgiakedyfor : copbipation order.
pTh_e above descr?bﬁsbggg?}z@%bgghm%%%E%Jée? ridfefusted  seed
pEAREnved.ue sAssiene stelthta ddoer csierd tadjulsd eIt odalge, is 2.
Dependi ng on the nature of the selected seed price

al v <L~8. .. how the see pri.ce val ue has been
Igetegfe?ri %é%s éﬁsffeafse%(f a4 g&’teeat}%ee%*ﬁe%“pﬁjcevé‘é}lﬁe§rar‘éhe last
pasdd vadeey,di tigeh 0 thBe Jralilewinta14bribenseed ailslo%ti‘ﬁdto make
en

Bn %hi t heoretical value or the last paid val ue,
PRelBldPHARY At§6PPLRm L€ AFESREd to nake

1) initial seed price value, i.e., the theoretical value or

the last paid value;
2) seed price + 1 tick step;
3) seed price ~ 1 tick step;
4) seed price + 2 tick steps;
5) seed price -~ 2 tick steps.

This means that apart from the first value of the seed (the
theoretical value) the algorithm will try also with +/- 1
and +/- 2 tick steps away from it.

However, 1f the seed price value is based on a bid order,
the algorithm shall be allowed to make the following
attempts, if needed:



the followng attenpts, if needed: 1) initial seed
price value, i.e., the theoretical value or the | ast
woabd/ved70e; 2) seed price + 1 tick step; 3) BEEP2004/005793
price - 1 tick step; 4) seed grice + 2 tick steps;
5) seed price - 2 tick steps.~This neans that apart
fromthe first value of the seed (the theoretica
value) the algorithmwll try also with +/- 1 and +/ -
12 tsiecid strEys angdynd r(@md tarddaever], ifclkt hecgeed price
value IS based on a bid order, the algorithn1shall be

I make e follqw ttenmpts, if needed: WO |,
(?%/mé%gég%c 5&‘&%06’4/208%17‘3% S%Pi) i’é%d OﬁHYcelgaFBE bigger
(bt@amwﬂﬂ@ askl diidek strepiny?) seed price value + 2
tick steps, but only if not bigger than the ask side
|f any; 3), seed price value + 3 tick steps, but on

)t se5C b7 VRHAR the dskClsi HECPSf BNP. OFHiIY% 8 fohebigger

'nt%%%E%hkOa%@§%& & hate g,3eed is within the spread,
i.e., the values ranging fromthe current bid val ue

to the current ask value on the market. This neans
Thagt ispderef Adomadeern i tet enalue dfrhat’cheaseeetd(kijaj witthin the

| h | h
BFER St OB vy PR Fhot Rk BT it <Crar T RS vatue

St eps ‘dwa fromit
tal gmetmma:iesﬁ_tases wilide t Be sleed nprrkee VaTH@sttlé!ﬁls that

the bid order, w thout incrementing
aﬁgﬁ% |%th11} fthelitet BriEE Wil ue sS%ﬁ@edbéﬁl é’ a]skthk step)

t8ed@gorithm will try also with +1 and +2 tick steps away

from it.

If these attempts fail, the algorithm also tries with the
seed price value being equal to the bid order, without

incrementing it.

Finally, 1if the seed price value is based on a ask order,
the algorithm shall be allowed to make the following
attempts, 1f needed:

1) seed price value (ask order) - 1 tick step;

2) seed price value - 2 tick steps, only if not smaller than

the bid side, if any;

3) seed price value - 3 tick steps, only if not smaller than

the bid side, if any.

Also in this case this is done in order to ensure that a
seed is within the spread. This means that apart from the
first value of the seed (ask - 1 tick step) the algorithm
will try also with -1 and -2 tick steps away from it.



the algorithmshall be allowed to nmake the foll ow ng
attenpts, if needed: 1) seed price value (ask order) -
wa 2004c9F0 ep; 2) seed price value - 2 tick stepeT/Eezioy/005793

if not smaller than the bid i? if any; 3) seed

price value - 3 tick steps, onfty i f not smaller than

the bid side, if any. Also in this case this is done

in order to ensure that a seed is within the spread.
I‘[fl"ni*@hﬁégn@tttﬁa@t@paﬁail,ronhehealcjd;n'stthmahmeooftﬁm with the

i.ck .ste | gorit will try also
SEh PSRy Tol bR tihs SHiudy T iom Fhe ViS00 dos e thout
dRCHem204/P05793 13 If these attenpts fail, the
al gorithm also tries with the seed price value being
eque to the ask order, without decrenmenting it. As
Asnet %nﬁ’éllmb@f 2P f e APESTON Syeher ASNET Até@dr 1 €8s Drdsas has a
cdideea! hipact Ofn!Neperfaimpneenl bhe suslefyollyls 1o 5

presently preferred tha I's not be allowed
pes¢ntdd) wstafentradl et aigelist hant 41e l2lliswept efersed a seed

atdg Sttlcr)ﬂf attc%ﬁ}zeqed]r%%ust nt vaI ;ﬁé Eél%/ﬁghanc tl’slat if the

séeﬁcaﬁ@déﬁméﬁﬂl#éﬂﬂ@jB#ﬂaﬁ§mbh£ﬁ%@nﬁée§eﬁot@ QGEQQhE larger
vaI ue of 2 and log this change. A nunber of exanple
thepng? thetfa%o@é/S&@@crﬁB@alerf%m@@ad é‘lfgbr vehte V\qui set the

pRYWRE G \(:%n a Hershi1 W R 1hef gﬁ@c%é)bqo hf the.L)%almjla%ge

given in the backgroun section a-c are
repeated here for convenience. Table |l a Action
Al ngepbaentoRateixampegsPr heesgNethPaydboRe | cesRadéiade enhanced

algorithms will now be given, first with reference to the
example given in the background section. Tables la-c are

repeated here for convenience.

Table la
Action Instrument Ratio Leg Prices Net Pay/
Price Receive
Buy A 8 859
Sell B -25 0.4 6862.0

The allowed tick step is given in fig. 1b below.
Table 1b

Step size Lower limit Upper limit

0.1 0.1 0.9
0.5 1.0 49.5
1 50 999
10 1000 9999999

The market picture for the instruments A and B is given in

fig. 1lc below.



Buy A 8 859 Sell B -25 0. _
stepis giveninfig. Ib low. Table Ib Step size
waavariodizoi t Upper |imt 10.10.9 0.5 1.0pr¢9FEP2001/005793
50 999 10 1000 9999999 The market picture for the
instruments A and B is given i fig. Ic below. WO
2004/ 109570 PCT/ EP2004/ 005793 14 Table Ic Instrunent
Bid Ask A 938.0 938.0 B 19.5 27.5 As al ready
expl ai ned, prior art netho@lsbwsulld lead to invalid
|l eg price value for instrunment B. However, if thed
enhanced net ho cordl 0, the vention is used,
wherein the sge pHn%Iél vaﬁ lf]és W|1+q‘be based on the
theoretical wvalue, it is not possible to get a
correct price Aor the B logp.d nsg®ad of calling the
secondary algogithm the seed price value of Ais
adj usted, conplying with the tick step rule for this
price range equal to 1. The seed price value is thus
increased by 1 tick step to 938 + 1 = 939. By
Pss sidgfisrgit he¥rdgimnesbed Adicte \edltue metinodaal weuiche lead  to

begfopriseoie yould b el A e oiiler Lo o

amianagrusnathrod eaatotibngolot ithre invention is used, wherein

4 6862.0 The allowed tick
bel o
0.

the seed price values will be based on the theoretical
value, it is not possible to get a correct price for the B
leg. Instead of calling the secondary algorithm, the seed
price value of A is adjusted, complying with the tick step
rule for this price range eqgual to 1. The seed price value
is thus increased by 1 tick step to 938 + 1 = 939, By
aésigning the leg A seed price value this value, the leg B

price value would be calculated as follows:
(6862.0 - (8*%939)) / 25 = 26.0

The inventive algorithm will thus arrive at the solution
reported as in the original manual rebook described in the

background section.

In a second example, the combination order is the same but
the other parameters, i.e., theoretical values, the net
price, and the market values have changed, see Tables 2a and

2b below.

Table 2a
Action Instrument Ratio Leg Prices Net Pay/
Price Receive
Buy A 8 862.5

Sell B =25 0.8 ©6880.0 Pay



reported as in the original manual rebook described in

the background section. In a second exanple, the
woaoddmegst7oon order is the same but the other PCT/EP2004/005793

paraneters, i.e., theoretical values, the net price,

and the market val ues have chéﬁged, see Tabl es 2a and

2b bel ow. Table 2a Action Instrunent Ratio Leg Prices

Net Pay/ Price Receive Buy A8 8 62 . 5 Sell B -25

0.8 6880.0 Pay WO 2004/ 1098ZB1CIZHEP2004/ 005793 15

Table 2b Instrument Bid Ask A 936.0 936.0 B 19.0

27.5 Prior art_nethods d,arrive at a leg A seed
price val ue o?nﬁgﬁ%‘?ng%%i ng zﬁqi h the tick step
rules, but at a leg B price value of 24.4, not
complying withathe tick stoges  org3d.at val ue range
(tick step = 0B5). The al go.igd hm4+ rsst adjusts the | eg
A seed price value by +1 tick step, i.e., by +1 for
that price range, to an adjusted value of 937.0. This

results in the algorithmgenerating the followng Ieg
s rivabeehodesgoudd qigxigny)at/a28eg M. sdedhpsice value

S0 | BB, LB BILCESRLIE B G000 o 20 5
dregeA welatk pof cedval, uendty edmpligknsgt @pthf e theck steps for
t%raitgiv%alueser%% 2 i( elc\ﬂcalsqcee’p t=heO .a5I )g.ori thm generat es

The algorithm first adjusts the leg A seed price value by +1
tick step, i.e., by +1 for that price range, to an adjusted
value of 937.0. This results in the algorithm generating the

following leg B price value:
(6880.0 — (8%*937)) / 25 = 24.64

This clearly leads to a leg B price value that does not

comply with the tick step rules.

By then adjusting the leg A seed price value by -1 tick step
from the original seed price value, the algorithm generates

the following leg B price value:
(6880.0 — (8%935)) / 25 = 24.0

This 1is an example where the system managed to generate

correct prices after just two seed price value adjustments.

In some cases the inventive method results in values that
are not compliant with the tick step rules. In these cases
the algorithm shall roll back to the first result found. In
this case we still provide a leg price value that is not
compliant with the tick step rule but at least the enhanced

price algorithm has not been called.



the following leg B price value: (6880.0 - (8*935)) /
25 = 24.0 This is an exanpl e where the system nanaged
woOao@gangs7at e correct prices after just two seedT/EPRm®a/005793
val ue adjustnments. In sonme cases the inventive nethod
results in values that are not conpliant with the
tick step rules. In these cases the algorithm shal
roll back to the first result found. In this case we
Iat i the preoemgdes | @gveni coorad Ue thieat combwdticonuidets only
h,the tick step rule but at |east, the enhanc

th . .
CHRtedatHor EhRhas At Dedh Cal e, | WS 260%F 1668981 thn, one
oPCELEP2QQ4/ Q5793 1 gHad ratstgee@w%@svgiu@naﬁé%ﬁ% tBg price

conmbi nation orders only contain tw legs, A a
vlvl tafe thwenthes dlgorisheplomdatel tarcordsngby. However,
Si . _see ice valye,and the leg price . val.ue
t%?‘ tjﬁgﬁ%}tﬁl@% I gﬁgﬁgacajisguflgz:egu%%ﬁ%i %al yc.o l\/\I/le‘—’l\a/lcelro,rl orders
cbheripyant iHuestrethowdlegsnotrfl ithdwed &oecapienation two legs,
orders conprising just two legs, If there are nore
athartt id'q e4895 RPF 61 e egSSbabe8nécare Pisiiyneylues and

tBeed Jf ihe Ml pesuands the legsPrice val ue ofuthed asts this
leg is calculated. If this leg price value is
leavalrige tiedud fferénvaseddd pheceivdersnt czeedeprice values

adj usted.i.n ny _ways. One se val ue, can be adjusted,.
B PR S e R A i T o s v “EVEY s 6P o3 “Sausted
akegxher kepeval L, taevwer phiseedovaheaesreas ke adiugt ethst leg
si.mul t aneously, generating a vast nunber of possible
PEGARBI nalFORR:  TheSVdyat he IRY valadesSsar e CAd) usPed i @djusted

s%ﬁHﬁltléneEﬁég?, gf ifqef}(%ﬂ’@@{hcfc%{r aGy, and RELHALMANGe. oggiple

inally, Fi ustrates a system 10 conprising a
coobhpoteiongn Bhiecwagn thet crestd ovatlnede systadiasteddiagthus a

cb8acLhe Present, i nuention L gl enented, and Fig. 3

Finally, Fig. 2 illustrates a system 10 comprising a
computer, in which an automatic trade system according to
the present invention is implemented, and Fig. 3 illustrates
a storage medium 20, which stores a computer program product

for performing any of the methods of the present invention.

By using the inventive method, it is possible to get the
duplicated benefit of reducing the need for calling a
secondary price algorithm and the generation of leg price

values compliant with current tick step rules.

Preferred embodiments of a method, a system, and a computer
program product according to the invention have been
described. A person skilled in the art realises that these

could be varied within the scope of the appended claims.



a storage nmedi um 20, which stores a conputer program
product for perform ng any of the nethods of the
wonresanes7onventi on. By using the inventive nmePOoaP2004/005793
is possible to get the duplicated benefit of reducing
the need for calling a secondary price algorithm and
the generation of leg price values conpliant with
current tick step rules. Preferred enbodi nents of a
ChRtHM8d, a system and a conputer program product
according to the invention have been described. A
person skilled in the art realises that these could
Ibe varifed"QFEPH n ofhecaskdplea ofng héedpperidasd ciai yaddpg of a

c%@géa%c ?ZO 5¥§%EP2894/905¥§§ke%7 hg%f$&6 éetA Rggd rules,

ating Teg prices 1n tradin conb nat 1 on
whedetnorsaidrackebihaving setder | cempmhess ahergiination of

.sajd conpi nat.i on arder, co rls a conbi.n tio of

AR P piREPe e oor ok it CE uifTeRent € e traded

fbfage@ln%Q%i%éﬂfﬁﬂfb@etaﬂﬁlﬁﬁeréﬂﬂ @Q@ﬂﬁuauﬁﬁcafkiﬁgtrument
of instrument is associated with a respective |eg

1prizesoghredrethidd conpessianyitiee fleldl omirAgest epsida)method
?g@%@@#gg %ﬁsdf85%§géégcgﬁ s Lo all leg prices but a

price,; |ng said last leg price by
nmeans of said assigned seed price values and a net
aprasceldromd heeednbrhaei oaluesderg )l chegkpmgowsetthear a last
g_d | ast leg price conplies with the price rules; d)
hiff 145t 1 eg price does not conply with the price
rules, nodi fyi ng said seed price values; and e)

bf eRaaiuIng iSieRsa i) Bashk d) eynpich csaby hasind eff Psa L& assigned
seed price wvalues and a net price for the combination

order;

c) checking whether said last leg price complies with the

price rules;

d) if said last leg price does not comply with the price

rules, modifying said seed price values; and

e) repeating steps <c¢) and d) until said last leg price
complies with current price rules or for a predetermined

number of times.

2. The method according to claim 1, wherein, in step d),
said seed price values are modified by a number of tick

steps away from said seed price values assigned in step a).

3. The method according to claim 2, wherein, in step d),
said seed price values are modified by +/- 1 tick step away

from said seed price values assigned in step a).



conplies with current price rules or for a
predeterm ned nunber of tines. 2. The net hod
weacoerd9Ilg to claim 1, wherein, in step d), sSaCWER2®d/005793
price values are nodified by ﬁ nunber of tick steps
away from said seed price val s assigned in step a).
3. The nethod according to claim2, wherein, in step
d), said seed price values are nodified by +/- 1 tick
dstep avElye Meohvdandcseétingrtoecvalimes, ashiegned,i An step d),
step a)., WO.2004/ 109570 PCT/ EP2 04/00579? 18 4. The
SN GE B o g TI T AR FOUer SR Y| 1 st ptapk steps away
fyaid sseed speldC @ rMAlles 18 mRdiiijred B e 4)i Ck.
steps away from said seed price values assigned in
step a). 5. The nethod according to claim1,

Sconpri iy thEheRdiasemding efFof el nilng comprising  the
kst hutd f gund. | teps, ¢) _angd. hav e .
TEISArRa T RO ot et e Hnbe o fTog bl R, founa i
streplod)acuunt dinghévechakem Iepsareel ntisai gredetermined number

redeterm ned nunber of tines is 2. 7. The nethod
Ogcg&Pﬁﬁng to claim1, wherein said predetermn ned
nunber of times is 4. 8. The nethod according to claim
61, whergid), hétBoé€pP arcor8efd PhicCe MalieS Bf € wherein said
assi%ned,based on bid value. 9. The nethod according
predefarm BednRErbrs, oifntdfes ap, 2-seed price val ues
are assigned to bid value + 1 tick step. 10. The
7et hod agcor gl figod o Sbébghgng“h%ﬁe'%léﬁmStfP $erein said
said seed price values are nodified in the foll ow ng
psedercrmigeddnpmbes adsitgmed iis dt.ep a) + 1 tick step
but only if not bigger than an ask side; and

8. The method according to claim 1, wherein, in step a),

seed price values are assigned based on bid wvalue.

9. The method according to claim 8, wherein, in step a),

seed price values are assigned to bid value + 1 tick step.

10. The method according to claim 9, wherein, in step
d), said seed price values are modified in the following

order:

—~ seed price assigned in step a) + 1 tick step, but only

if not bigger than an ask side; and

~ seed price assigned in step a) + 2 tick steps, but

only if not bigger than an ask side.

11. The method according to claim 1, wherein, in step

a), seed price values are assigned based on ask value.

12. The method according to claim 11, wherein, in step
a), seed price values are assigned to ask value - 1 tick

step.



- seed price assigned in step a) + 2 tick steps, but
only if not bigger than an ask side. 11. The net hod
weacoemrd9Ilg to claim 1, wherein, in step a), SEEWEBR(108/605793

val ues are assigned based on ﬂgk val ue. 12. The nethod
according to claim11l, wherei in step a), seed

price values are assigned to ask value - 1 tick step.
WO 2004/ 109570 PCT/ EP2004/ 005793 19 13. The net hod
lar.cor di ngie méhon l2ccuhdiagnto reistiep 121), wBekdlﬁeedn step

rice values are nodified in the follown

eedsﬁ?a i GRedSi V3t apre edtkie eﬂjlbﬁ?eo@?}lOWlng
dfadrot snaller than a bid side; and - seed price

assigned in step a) - 2 tick steps, but only if not
smal l er than a bid side. 14. The nethod according to

cl af mSESduReigien, ashi srep im)stered) prléetWQku§§e@nebut only
assi g S theoy et ¢ ue or | ast

pai d 3gﬁﬁgﬂz%%%%$ﬁ§p gio ggé%rd‘ng t6 ¢l ai m 14,
wherein, in step d), said seed price values are
nnd+fﬂa¢drprheefddsignqﬁ ondertep seed p2i adck steps, but
aSS|gne |n 1 tigk step;, .- seed price

assi g fslné’% %“‘aljfl’c itgiémstaegn,lq ss‘ég%“ price

assigned |n step a) + 2 tick steps; and - seed price
1assi gned THe sh@Phdd acotridelgstiepsc1dbm The wihoth, in step
accordl to claim1, wherein in step b said | ast
Yeg p‘fre?%g .Er%%qacuva?-éé%yawmna@gmt%@ ePpvede on any of

] Il i nstrument and

PHRAIHe i d’é‘%hvta'l%é“aﬁoei stq{] é}all‘?!} w1 'Ld?

dividin e result by nunber i nstrunents not

15. The method according to claim 14, wherein, in step
d), said seed price values are modified in the following

order:

- seed price assigned in step a) + 1 tick step;

- seed price assigned in step a) 1 tick step:;

- seed price assigned in step a) + 2 tick steps; and

- seed price assigned in step a) 2 tick steps.

l6. The method according to claim 1, wherein in step b)
said last leg price is calculated by summing the leg price
value times the number of that kind of instrument and
dividing the «result by the number of instruments not

assigned a seed price.

17. The method according to claim 1, wherein said price
rules comprises rules regarding the number of decimals used

or the tick step for different value ranges.



assigned a seed price. 17. The nethod according to

claiml1l, wherein said price rules conprises rules
woeoard9?I1lg t he nunber of decinmals used or thePCT/ER2004/005793

step for different val ue ranqgi. WD 2004/ 109570

PCT/ EP2004/ 005793 20 18. An “automatic trade system

arranged to calculate leg prices in trading of a

conmbi nation order on a market having set price rules,
18herei n gai dutembitiat itorader derstconpai s&sgad to calculate leg

conbinationég{ I nstrunents | east. two different

: of at .
PEIAES fhat™ 34t 4 ratied FSF‘bén%%ﬁaPeoﬁélterpr‘?rbe? Bpgeet having

swhepgiikeean e Ki Nghotei ASERUARRLILS N2SS06 QM EbnBrises a
respective leg price, said nmethod conprising the
cppblipaicAgnstapsinafrusenygni of sdedlprbte tvel udstforent kinds
| ce a t_ e rice,.b) calculating,sald
t}qggt IO&ffeeg %F?c%tgdby%%?‘eaﬁs Sojfgn@a% dg%sipg%lecde’ s%gg g”rk%%%el“ each
kyabHuesf anth &t hehepti ces f arsddiel condi Ratdon a ordebect)ive leg
checkin%.mhether sai d | ast, Ie% price _conplies with the
PhLFEe Paf-EsMEFROcE COFPFLEASE F8§ FPldO"ddds STEPConpl y
with the price rules, nodifying said seed price

a?’%éﬁ%nﬁ@_@éeﬁe@%ﬁkiengraiﬁl%@ﬁ@ and dhguiidilcesaight a last
ast leg price conplies with current price rules or

f ore Wit er mi ned nunber of tines. 19. A conputer

program product directly |loadable into the interna

AT 0 e rmpal, far in ,
bpflCg?#%Ffﬁidggg&ogaggcg% ihgfggn%gigﬁéﬁﬁ %ﬁn%?g%taSSlgned
headawy seticericalnekesndwher eiet sairdceonbonattiien opgbination

cquIises a conbi nation of instrunents of at |east two
@] er,;

¢) checking whether said last leg price complies with the

price rules;

d) if said last leg price does not comply with the price

rules, modifying said seed price wvalues; and

e) repeating steps c¢) and d) until said last 1leg price
complies with current price rules or for a predetermined

number of times.

19. A computer program product directly loadable into
the internal memory of a computer terminal for calculating
leg prices in trading of a combination order on a market
having set price rules, wherein said combination order
comprises a combination of instruments of at least two
different kinds that are traded for a single net price, and
wherein each kind of instrument is associated with a
respective leg price, said product having software code

portions for performing the following steps:



different kinds that are traded for a single net
price, and wherein each kind of instrunment is
wagsacogtred with a respective |leg price, sai dPOTEEADY/005793
havi ng sof tware code portion; for performng the
foll owi ng steps: WO 2004/ 1095 & PCT/ EP2004/ 005793 21
a) assigning seed price values to all leg prices but a
|ast leg price; b) calculating said last leg price by
Teafsionlsgi deaskigniet webdeprtoeavdl Uesy apeh @e®ebut a last
prigs égrcthe conmbi nation order; c) checking whet her
said°l Bst Fég price conplies with the price rules; d)
if said last leg price does not conply with the price
bjutesculmdi hyi ﬁgi&ail@sfﬁea(égprﬂﬁi&:é/%dyeﬁéaﬁﬁdo@ said assigned
repeating steps ¢) and d) until said |ast leg price
cogﬁ? ePMth valrest 3¢ cé rutes ryideor far the combination

pregdeter m ned nunber of tines.

c) checking whether said last leg price complies with the

price rules;

d) if said last leg price does not comply with the price

rules, modifying said seed price values; and

e) repeating steps c¢) and d) until said last leg price
complies with current price rules or for a predetermined

number of times.



