10

15

20

25

30

WD 2004/ 109451 PCT/ US2004/ 017128 Securities Trading
Simul ation TECHNI CAL FI ELD This invention relates to
wGeeaunouses trading, and nore particularly to PE¢EUS2004/017128

provision and application of a securities trade
simulator. 5 BACKGROUND A securities trader receives
orders to trad -2 | ecurity and,

in response t < ,ﬂ' ]fgglﬁMAll buy or

sell the security in one or nore transactions nmade

over the course of a certain tinme period. For exanple,

a trader may receive an. ord uy 50, 000 shares of
| BM stock that he orTgr‘(ré”}[r'y‘&%nggkﬁjp in 10 different

t r amseiekbRibh réliedto ye%ﬁﬁhé&&ra@[f%J BREmaRch a‘x‘ﬁélﬂérﬁgtoﬂﬁé ﬁl%%lsmn
over the course of a trading day. At the end of th

and gpplgiatign aby secprities radgsimylptior. have obt ai ned 50, 000
shares at a certain average price per share. It is
often useful to neasure the quality of the price
obt ai ned by the t r aderBAGKGROUNRler . Various tool s
ar & YREHOAQE RREHHE b, [ACLa QRHICA QRIS in

respBHEOL ke OFdlRY, $he ttatier Wy bif orRHShY deb@itpen baE SRR tRisactions
an executed order iis.to conpare the actual trade

madgoveiethgicowrse aga WW?@M ipr&Famplgea trpdapRy TgpeiYan order

to b&igd)' bbd ghaﬁ)%flﬁ(ff Ikgf sthbRaPR! 6r%ﬁﬁ m&%ﬁleaﬁ(ﬁﬁ) glrle(él?fferent transactions
ecut e e order or over ourse“of the entire

of vanyacy a]godﬂyartdh@ryangj pricasawvcethe cotrselof Atradinvi\ddy. | At the end of the

ut .easily b ing the total doll
wadfrgi s G oo wiae ol S0.000 shees i v s Piice per
sharshares. 20 Amother way of measuring the performance of

an executed order is to conpare the actual trade
pr iltie offien msefhbtomegagese tg quakityodf thﬁpﬂ@ﬁe@iﬁmnc@/bmﬁradﬁefor an

d t.h d
ordrr SeprE BOGaE her R P ich opee RN P g of e
perfofkatick bY oh&1at moterBxBélited @dersp 09 8RS inisiirid BBy e fdem @It an
was received. Alternativel ig the market price maybe

exeqiiiccharderigéo pompae e achel & ceyvithghe golumetvegighted W%erage
L r t
(VVBSE| SRS i 5T U SRS o g oroves
the Ctru(iISH of\ths erfitire @iattiag day Sici drilerathexecdyds Tife EWaRUa tcom@uted most
qual.ity of a trade include c rrparlgl? the trade

easi rbse@wdén% o tefplednliag valpe @f Adkiralgs By i triqige ¥e ip ghares.
Andti¥r &ﬁ%ﬁﬁéﬁsﬁﬁh\ﬁqﬁg PhifQhan¥bt & e@é&ﬁe@grd‘épﬁst@ compare the actual

techni"ques provi de sone nmeasure of performnce of
trada priexeith ttlesimerkdepricet dfélye @oum@twheacth@mder feveived éne order. This

ffects on executio er f or mance, of rket . monent u
R N S R e
imnRAH&Y prekeded the time the order was received. Alternatively, the market price

may be an average price of the .security for a certain time period before the order was
received, e.g., the average price for the five minute period before the order was received.
Still other ways of evaluating the quality of a trade include comparing the trade price to an
opening or closing price of the security for the day in question. While each of these
techniques provide some measure of the performance of an executed order, they do not
account for the effects on execution performance of market momentum and volatility that

occurs during the trading period.
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WO 2004/ 109451 PCT/ US2004/ 017128 A securities trading
sinmul ator as described in nore detail bel ow simnulates
wa@reooenewst ed trade and provides for another wapCT/US2004/017128
nmeasure the quality of a trade. Such a trading
simul ator accounts for the effects of nonmentum and
VOl ddelifidh tradith sitnl¥or R MesdBbEY InfifoR dBRiRydi R kinfifldt€s an
measure of trade quality. A securities trading
exeaiitediitasle angd proovdesdor, anbtlies wagto mieasurethetqualiypif b datle.oBuchsa

a benchmar ki ng, t.0o0 t rather ma |'s us in a
trad g ARG ichtis Bnbe s PP Reaie volerde it rimay
provid@sndes ehhdtcahisurFRf ta8e 4Saiy.t A sefifrRItE Ghdiap BRA1MGE, hdwever,

and risk before a trade is made or used in fthe

is netdinytedite applicatien by abenchmarkaupioniRbut 1athes may adsodetused fea
[ y ur. o) - S t:
oY G 9Rnf FA T8 Rl oS M oy WA B
predidt@ppoiemiityeindeisk bgfoae piradeis aiadewr kedd idalicavdiuaionaf dadvatives.
of market data that reflects ane or nore actual or
pot enti al transacti ons of me of the security at
a B bh&adhebt BQ ihtibh MBS £h¥@bd bf sRAFANE SPIR 0?5 sBlirity at
of the volune reflected 1n the piece of Selected
volumes ¥ evedkatime titerval B tlrat inelwies skl eating mgpierstof mmrkst detadranh e pool

I d i t.h |.at ed v.ol i.t h
or et T ST SaS SRR SOt Vb orine
sectE¢ BB hradeRirnglthéBmb mé@&lsr,tahaﬁgtsbﬁew b @R thé, voliigsreiB&ed in
steps of selecting a piece of ata and adding to the

the pigeaefiseleried maskeldetade an pepaztieed vpltie noh eeeadlip selage V,

e AR 8 YPUHES O ORI BRI BB crcls
the aceum@Redddeturh b & lessapirethe RbBinte ', thén the stéps bNselecting a piece of
accunul ated vol une. Enbodi nents rmé i ncl ude on?

| or
dataand @dding o therasryrawiated voBmre Are sepeatsd uph the goqymulated volume
Ll Ak a [ f KA &
caul B 40077 SR ROpABREL Al ERAIHE D
tradel atiee isaekabirdxgl that repiesantcthoptied efthe etammilatedngameng t he

ac | ated vol u wth the volu V,. and . recardi ng,a
it St Y ToTndetOris e Pfore, S L AH AT SrEs o B3 of
simfiBling a & S8 Kelii9MmAf fuRh&§GESuSE re?@dtﬁ%tth@ Abss STR¥REting a piece

randomy sel ected fromthe pool of data or " selecte
of nipyket date, aiding torthe accumwlajed vdlyme, adetpering thestcrwmulated volume

..selection,algorithm 1§ ra m.25 .sel ection is U .
wit] e SPhantiov B et sy SRS S B e byl ¢33 g s et
TheGkletiddrPof fledeb 8f AREet d4ta a3 beeSMRIMIG BelBsed BbmiaBe Peol of data or
sel ected) or through sone weighting function which

selegied by ispag other gleaks, ¢&-Pycistebarminigticofelesipp algprthng Jiradam
. | . '
sele?{l]cg{'ig Irugs%fé ltlgealraﬁ?o 1 Eaie(ﬁ;g)ﬁivl? u%elnlﬁ{dlsgf? S(fj @.E Qacﬂ'?ec'e 3¢ listd 311 the pool

quot es, or ggr egat e
has i eduml oliange of Baing Stlectéd)roe thirotgr soaie weightingfuabtidnwehich

simul ation is

I span 30 one t i ng day, a
 desqriies p grlatdre pyobahal 0 Sela 1ngﬁd}1%cetqrfal?ﬁrfs%g‘a$a? adi ng day,

or _"ﬂﬁrﬂob%‘ﬁn&fkd@’e{t& frdd Sndld RIDAYidd AV roteE NBAS ARSI HibRS, &N
whi ch ‘the sinulation maybe run is not limted to

aggregated ticks or quotes. The time interval over which the simulation is run may span

one trading day, a portion of a trading day, more than one trading day, or portions of

multiple trading days. The security on which the simulation may be run is not limited to
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2 WD 2004/ 109451 PCT/ US2004/ 017128 any particul ar

type, and may be a stock, a bond, a derivative,
w@osnalissly, or foreign exchange rate. The netPOOUSEY4/017128

sel ect only a randomfraction of the volume of each

pi ece of selected market data. This random fraction
sy i R By B SRS L AR BB i
excheange bate.det er i ned according to the ratio of the vol une

\% the sinul ated trade to the.t ot vol une avail abl e

ov e By Aot s B SO e SO ot e of
seletedBaring dhiae TH8 QRAGA FRLEGEMY be PRHWKE] a HRhithuil H/ENBaximum

pool after each gl ece of market data is selected. The

valupde-Bodetiepn Ocngrlas $he manigumfiaatiovaltvalugenay badotersinge
acc&gfngqgfh%%g be ﬁle PFLRAIE oF Eﬂecs%n&?{?d%gﬁé o ﬁ?lfe tct>thlevo][0 available
accanub ated  vol ume or- I n some ot her way, "Such as thé
ovet the adadippiigierviadT. (Tihe natlieodrihyaineliide vephavigg thEheloveidisiete of
al so include forming a sinulated trade price

y Y
margetders fiom thmpand pfigr Gara Picss efar@rhdatas salsrtsdr The method may
Rk feli iLERFhANAuRE W IR L PE
P an{aﬁﬁyt ifnglgia ?%ﬁ%g{l at fso n SO(gln th ee%}?éw%g%l%g pt91 Fgggr splalﬁecoef the
accuinglited yolunonor iFeome wthepivey, subleantbe hajal privg fd5he acquardated
&0 actual securities trade price to the sinulated
VO'tfP%de price distribution and deternine a neasure of
perfiRrmRRcEemal aRb nﬁﬁﬁdéafonﬁﬁg Wisihhil8d tadé Britd\distribution using the
conparison to the simulate tradeeotgrl ce distribution.

predefesminedienben gf simulatediiradeipaices andeesiopoinguratioys aflyticel
conflyTb AL S AER RGBS GHRRIGE RO AL ACAEL Ay

C

asy e talr vatué o rvatmv
comipatee@l tual fecarifiayi@dde poice fo he kinvidbed rad@piidtsdistéibution and
si mul at ed tradeétgri ce 20 distributjon generated by a
determingiafgeasiiaaaceiqrmanee g ot pepal sspiiies pfrin Ao the
simﬁ]ﬁ%hlffaﬁé Pﬁc%&%ﬂtigﬁ. $hdMbRba BE: %13%3«,%}&{113;& fhe obg&ﬂﬁlity of the
that 1 ncfudes (1) recerving 1 nhpat 1dentifying
simslated tiatly poce ddsiribintidw apof genemating & mehaitre df therfaidealuaof a
desired volunme of the_ sinulated trade, and.a tine
derigpiedy 18%#%@&%& ef adrriyasy e asaipyt aatmylateq drag Biice |
distkibltlondeRelatedDyh h?&ﬁﬁ%(ﬁﬁmpdt@d‘?es of market data, wherein
each piece of 25 market data includes information
i déntndthemagpedicthe aivgneorpfeatuhes ageethod ofsimuptiog ersceditisy trade

o 0 5B e T R
trads &l @&trbdgolaniel oF¢es Giuddieide dida i€ periditove® Gthich(thy $imulated
recordi ng an accumul at ed vol une based on the

tradp it teraeeith G qrepdingiafdpphef nipres obmarket dta.rracreia cagh pigee of
S. . i .
o EOSPROAE Blo B RELES B PLSSR P B v
piec8®f intnaket dhte andsnfoadationl idenifyiay theqmrivealf ithegpiedesof market data, (iii)
accunul.at ed. vol yme with the desired volu

selecting a piece of market data from the pool, (iv) recording an accumulated
volume based on the information identifying the volume of the éecurity represented by the
selected piece of market data, wherein the recorded accumulated volume is not greater
than the desired volume, (v) comparing the accumulated volume with the desired volume
of the trade, and if the accumulated volume is less than the desired volume, and then

repeating the steps of selecting a piece of data and recording an accumulated volume until



10

15

20

25

30

of the trade; and if the accunul ated volune is | ess
than the desired volune, and then repeating the steps
wo@RoogrbwEst i ng a pi ece of data and recordi ng anPCT/US2004/017128
accurul ated vol une until 3 WD 2004/ 109451
PCT/ US2004/ 017128 the accunul ated vol unme equal s the
the SREUEAVRIIHNE eqtdl§ Bicl1BEraGOUAN. aORL tHO héﬂﬂﬁm%é@{roﬁume equals
the desired vol ume, then the nmethod records a
the é¢8ﬁ941 a@blales ﬂ@aéhq)mﬁtbed résardsiasithaleted tade phiee that is based on the

pledemmﬁﬂﬁeélea&@ﬂlaﬂm dgb. data. 5 Enbodi ments may
i nclude _one or nore of the follow ng features. The

nmetheRpdimgnts apydpclpdrongtes mrore pf the(fellewing featgrece of

RS 0l G0 DB SR R Py o
accwilated vohmek, companini theg ascusiubaiédvadme vathethp desded wolunte, and

edet er d condition has, been at|
l‘eCOE&Elaa é@&?ﬁ%@&aﬁa Rijes Ut 2 dFesiearad PR E%gﬁ%@g%ﬁw%ed (cg,a
re&@:?e@ﬂnﬂe@crﬁhﬂ%g bf snlﬂQllaTQﬁtra{@E)ﬁegs HRY biifidEReder m ng a
pool i eces of market from pi eces of market
d atEletrmi o¢ wiay éariudediorning @rpomfemmea bf magket dage fronspieces of

(o etvveenaflrttms
G RE SEES! bl B0 Cpp i eon Bt e and o
secddltied aribthan Yérithhupi ¢ 8sdatiaf tHERJOEELL Slated of hidkkedt @hta8ith pieces
actual or potential transactions occurring after the

of mggleey ﬁatatthafﬁeﬂecrﬁ@uph s petentiyl tippaedipngiegcarriagafige the second time.
e bt A B b S g AP o oYy ey

be mmn;dl@nmm tecldﬁ'qu e s telect pitbes ofalatamraybe @addm or

sel ected pie o%feergzéket data recorded in the

detegmmisis dthed selerted Mecepfrmarket dsta segorded Bothp
GRS PAEERy L HERAIE il HEREL R RSl duor
fractier thedwd. The Iﬁiaeﬁombmlmmb af exth\pidca wf nraslyet kietaaeo”oadmﬂdrmhe

fracti,on, t hat be bet n m ni oum and/ or .
acoymilfioH VOIMAMEY Pia EARdOifanion thgt Hiry Dppetiera amlwawﬁe/or
ma}ﬁﬁﬁﬁv&n@ﬁﬁ@%eb&%@m%@? of market data fromthe

pool after is selecte The net hod aé further

detlermethod Ry semesectach padessedaticorriivaarkefdatn from teaumpnod after it
is sgléc?{aatﬂ*g rggt)ﬁod mvé@%l%%fr d‘éte *rﬂl%? Oa{ te eaﬂlgvt%tof‘ijﬁa[rﬁet datafls removed

froriirafehﬁbl etiethetl tie:Sp D b Berkerddia a;riyalm aoesieak oﬁﬁfaﬂ&t data. Ifthe
ata, then the nethod may 25 returp all rempved 1{ﬁeeces
Poob‘Pf RatkRedatadees nobeenian ﬁ%pwc"ssaf et data, thep Aiesye

retuhPalEFeﬁl{baz gﬂa‘éeg i ) t%ttﬁ@éod?fs&ﬁ{ ea%&urﬂlﬂat%d RbRf 18%ero,

recordi ng an accumi at ed
andconpari ng the accunul ated vol une vvlth the deS| red

repe\ég Jthlé rgFe’ps %? gelec?ﬁl%radﬂlgc% o? 1?1# dgta recording an accumulated volume,
comparing the accumulated volume with the desired volume, and recording a simulated
trade price until a predetermined condition has been satisfied.

The method may include accessing one or more databases containing ticks that
represent actual transactions of a plurality of security, identifying the ticks that represent

actual transactions of the identified security, and forming a pool of pieces of market data
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trade price until a predeterm ned condition has been

satisfied. 30 The nmethod may i ncl ude accessing one or
worsg/10nbases containing ticks that represepCT/as100&017128

transactions of a plurality of security, identifying

the ticks that represent actual transactions of the

fronl #€R4dnkied tiégs‘? Ul fethdhal, ﬂ{cmdégﬁlﬁbriﬁg 8t Bdks PR e Feht a

mar ket dat a WO 2004/ 109451 PCT/ US2004/ 017128 “from
transaiion eleveiahiiod belpwlespreduimmpadiibreshelg vilue o dgsrégating thenticks
ent., a transacti on above and/ or

[ h
that%%tfeo]\tﬁlcér %gtgalglﬁ%?r‘ﬁg‘rﬁg e’ivﬁﬂl’eshol d val ue or aggregating

t hen bhdtker ashdrdithaveiventicdCitted athdthatDfod simulBingteQfitRk -
I n anot her aspect, the invention features a nmethod for

transgeinsthitigelydesneriorainss nlyralivafsiewated equrifipe irades of security S
o RS LRSI Bl GURAGLECARRILf oy g
involkdh@ sddnsity $ & dlgeina medetarmidadtnnndler af¢imalatdd @ibes of security S at

i nval ving securi.ty S to obtain a predeterm ned nunpber
volugie ¥ s i4rBene s Sraileieg ade piics diynabien usies {rampataigaices of
secuki®y QiaPgol@nsiviul ated trade price distribution using the

simul ated prices of security S at volunme V. 10
Enfipahadimenss may inohedeime oo meroef the fedlaying Featfres. | Bwimefhod

f .es. . Th h . f . d '
may, AR Elpds B adt st AR R Ao SR BE b mace
pricé bAGRuri S s:&l SneHEfY bnicdsiPe aNtheGeRAT Ridd1Hice ilBaApHIR oA fvith

the actual trade price in conparison with the )
the smplated tealenviga dispriugiondThe meparre ohthe Tpfaalizds prige Bf copprarison
witfiit Bt Rt o SRINAD. Thcalipll of 6 EUSRNAY Bk
simylated atadd ivowld dbadin a bifeririae kiaihehe idtad erade ot e obdtaif trade that

better price than the actual trade . or the cost,L of. .
refloctshe rqlpagnshipdreiviep dha mean Rifcsaf ShsHimpglad ade mrich distribwtion
and Bd £8P ﬁ{,g]e sinmul ated trade price distribution and

t

e actual price. The nethod may further include _
ex diemetgocmay firtheoinctude esamining edidih afide gmidated trade price

..distributjon to determne a st oppor tuni.t

distyHopip ktenine S S5 REL Ao gy HRbRSaP R P e datis, The

widl JTdhdigRdt s BERIcTIce Bisthtibibh iyl RRRh&BMird Yidth & f BfetdistAbution
wi dth of the distribution or sonme |esser portion of it

or sgrae {psserpodiont afitigred thesthadarddgviationg ee methodayayfiurherdpclude
.inel u . i | Q. ORY RS RY

esilg g 1B i Bt OBl 16 SRl PR BB Wi it B or e
undetydeg kacurigy. security. The details of one or nore

enmbodi nents of the inventjon are set forth in the,. tﬁS

ac dRTSEHIS 96 OBR RIS THOARINES Rfdbe FIVERT AT EFI N & Hher

: |

b P S T P R b
advamaes obthe invention will be apparent from the description and drawings, and from

the claims.

DESCRIPTION OF DRAWINGS
FIG. 1 is an illustration of a networked computer system on which a securities
trading simulator is run.

FIG. 2 is a flow chart illustrating the operation of a securities trading simulator.



10

15

20

25

30

the clains. DESCRI PTION OF DRAWNGS FIG 1 is an
illustration of a networked conputer systemon which a
waeeawuniuses 30 trading sinmulator is run. FlI G RPCT/ESH04/017128
flow chart illustrating the operation of a securities
trading sinmulator. 5 WO 2004/109451 PCT/ US2004/017128

FI G183 % @mmogia%gﬂﬁ@@radﬂglfﬁé &@ﬁib‘ilﬂoﬁ b€a H'lhﬁlSJr'o? Hﬁﬂtﬁﬁe{’?gnces
a nunber of sinulated prices. ke reference sy

i n Lhikersfenenesgyntholsin tesvarious dlalwengS| ikdicat bke plegents.
DETAI LED DESCRI PTION As shown in FIG 1, a networked
conputer system 100 incl udes several trader 5

term nal s 102a 1O2ldETA11LEBdWS|6RtIHTH)W th a dat abase

104, o net 104 l.udes a market

o iR B R ieoBd AR e peem DS et et Bier
ternkif €18 1UMQOMh@ter>m1ﬁtﬁmé€@é ®ith raaﬁtdbasdlmmfeﬁnetﬁaﬂdﬂma Thatabase

wi |l include information about the trade, including

104peudgsapanketprat (e dickd dor sach sequsidiesitraderihaiyhh e ade on one
f t

or rﬁvﬁ? gr%ﬁi?%‘?nasrfé%g . E%éhccﬁ:k Wil 1}1«51&(1# ﬁlﬁg-mate@lg %qtug ,@neitlf‘ ; hlgdﬁceibrvlg the

ideﬁt’my sf BbaeduriEx tfhdmlg thefvabinhé ¢fthe gade, i ;moacf@r thé trad)@hd the time

i B e b SR EF s B e Houk B Hiak e tats
tradeloie 8,000 sR4EREf M sfdek ﬁ@&ﬁhéee(ff@l 08 bel:ls@l%%j Q-gglgw'il?ﬁé ARSrded on

securities trading sinulator (not
databaseul (g that incladesshisfinfermitoms Greeach itdrimgis] 1@2@102d rstideks

haond comodi ties erlv tive [ t.hese tic
scotts biad i o aios bt sheem BiastiERaigh Edld areiss syilies, c.,
stockS,Bonts, |c@ﬁm‘idcﬁ’tﬁ’és”&erﬁ7'aﬁ%s g BEEL ficke BbcvRRedlin U9EbAsBNOL S

froma 15 trader: (1) t he identity of the security on

whiAshshome BiFIGH 2td ssaurgies adingsimulatof BPGskeiveptree inpyts from a
trad%pe desired trading window, which is the tine interval
over which the sinulation should be run (bl ock 204);

and 1} e idbstityolf tieseadrity be viechthe tsﬁnLQﬁtldM”ﬁhﬁﬁﬂdtbb&’un (block 202);
simul ati on should be run (bl ock 206) 20 Once the

si rig) dedesirod traging wirdow, yhich %%;Sl%ﬁtlmi? tnt%lwa?tve%wawbém
simBfati gllﬁﬁﬁd fg)@ P@ ginulator will use inits
ot f?% K

Si nu at| 208). The pool of narket data
i's (6) el eco:lumblocﬁmetshalrtty ok svhiddrthe sinedation shtveldtbe ah (bdock 206),

datbas 104 in FIG .1). .In agne enhodi nt.. the
o PREe St ST et dvasithis P, 1Rt PO O raga: g Tt the

simhR®ritifkSe EgOkARAih@htiodsBlotRLOD! THGHUbI dDAKEdatd T8 created
desired trading w ndow that are contained in the

from thediicky costangd ab@ngéradmg databagecO4d s g6, Lk Ha opool
emb fdu{lr&tkt%% poc‘?‘lt & mark& d%% 18 (551(1:1%13'1}9 A cglflecftloff 09 aﬂ oﬁ%e ticks recorded for

the target security over the desired trading window that are contained in the trading

database. In another embodiment, the pool of market data is a collection of fixed-time
interval “price bins,” which each represent a volume weighted average price of ticks over
a fixed time interval. For example, if a time interval is defined as three minutes, then a
price bin may be the volume weighted average of the ticks that were traded during a three-
minute window. If the trading horizon interval is an entire trading day, e.g., 9:30 am

through 4:00 pm, and the bin interval was defined as 3-minutes, then there would be a
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interval "price bins," which each represent a vol une
wei ght ed average price of ticks over a fixed tine
WO nioeniv|bl For exanple, if a time interval is Pef/Usmd4/017128
as three mnutes, then a price bin my be the vol une
wei ght ed average of the ticks that were traded during
totaPof 1HBRssiBleBihEowdh AR ursh bf & tdﬁ%q‘loﬁlﬁoﬁ @re' Zl@@ b1ns = 6 5 hrs x
interval is an entire trading (jlay
60 miwlgugl3 M0 pm and the bin |nterval vvas def| ned as

ut | d WO 2004/ 109451
por Estehine Tenas ! of Beset e Jso puuenAcs TEfeHs pBfer fhgero
(blo%Q Qﬁ@)earﬂfraﬁctb?n zrs@lgbtﬁ‘ 9 p'ﬂs% bf—'ﬂﬁrl{e't d&ta ée %3 DplLdGi )‘fr@mscPe pool of

hrs X ng t e poo
relepdnt mwk@tdataa(bhocktzﬂ@) sk hmiramletor m@ use st lsmdtom eelattemn technique
s el e ts a

to sl biteq G pagY ol b ERRRElY S BB e R seeotapicce
of nigk&\Gan! fréfh tikedntidepadl Obhatdet aétg Wwith kin@fosh oAbty (TRY, each

. use an%random sel ection technique to select the piece

piecgfof tdatadn the ol hastherpanee chapee of bpinggednctadhgr through some
ARG ApRltRy el ] A AR o

prol{ability of ededtingfai phee ofiinaniest Keta. dat ainnlatbhmapalsb bbasnfifiged to
sane.chan e of heing sel ected) or through sone

examg}ewqeﬁg YA Y Be ool sqausubigle  §-af 9@%&1&%} Yngpverse
chrctﬂawgaea@@ chfé&sﬁ@ﬁQ&ré&ﬁ% volirfé 8F pi) H4 %&&ﬁg)réeiécve&h

sel ecting a piece mar Ket data.” The sinmul at
examinsd pb@emmglaqmmdﬂlp’é algeritomi. Nk sipvudd be undersrerdkibnt t&,ias@untles

th t .. .. ch | oqgi ly,. ..
tradis S Gla R e B a5 B ieiEadt iy e tarsisgion
techylgidérre or pri ce) and random y sel ect each exam ned
piece using a "coin-flip" algorithm It should be

undbftestraatemliseleeting asm@@rqftrmaéket dtat‘ae(bqulg 2§ thesironlator 200
calcgfa% the cum%ﬁ o%m%g Y/%l%h?e ce and a%u?réutlﬁecg \ﬁ%’}gﬁe );block 214).

ar se |on

In ﬂﬁaeﬁlst:ﬁmrtgroagp It}ﬁﬁﬁnéiflod}ﬁfﬂtﬁé s1ﬂﬁmaaox((bla OBlocksl2IR, 2the16, 218,
simul ator 200 cal culates the accunul ated vol une

220.dheyprcamulitedoelune watghind nrice avsipplithe volymsokeightad pricq of the

L T

randondy istllecibé gievo bfimerkeaedagit Al thersimelatos cgélepthyouigh ¢heinhermivop,

the 0 RulEEL PG s pie CectretPacen oy ahgeroe Rl Ghribrario o
all offthd ARdohANRRTI pFeke6t ARy @é@@a&i‘theraém{ul&ﬁd Polufd® id Seaply

simul ator "cycl es 'through the inner |oop,

the gie Qﬁmea@bana/@ﬁ allef thﬂéplgmsexf maykst dgle. Epr @z@mﬁe,ﬂﬁ@e simulator
cycl\sé§J h’]lf‘gl?%l\gﬁl ? Poog;ﬂ%%g Ofe Icfi:]iangomlal 4[ L three Fea {5‘%8 mn\é of

ieces e accu

1,00008haree at Svslhlfml We1gﬁtétEp1$¢H’f)f$fl 00, hﬁse\t@icwm 00fshatkt with atdw,lme
i eces of marke at a. exa if the simulato

weibhjed prreas SRILowgha ird of ENG9S PGS & Arelinns Weighi arice of $97,
the 40HRMYA vabkE H§s1ﬁ15f3ﬁﬁ,ﬁfo' Brel s, 1,&5@196+10,000 shares). The

accumulated volume weighted average price is $97.31 per share (i.e., [1,000%$100 +
100*$101 + 10,000%$97]/11,100). In another embodiment, a simulator may calculate the

volume weighted average price of all accumulated shares just prior to recording a

simulated price rather than continually updating the volume weighted average price as
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1,000 shares at a volunme weighted price of $100, a

second of 100 shares with a volune weighted price of
w@1@10|8d a third of 10,000 shares at a vol uneCT/US2004/017128

wei ghted price of $97, the accumul ated volune is

sinply 11,100 shares (i.e., 1,000+100+10,000 shares).

shov;rﬁ‘ﬁl bl@&@ﬁ‘m‘&ﬁﬁ@dz VP LR ¥18h th@tgd A4Eh aeriREd é"iﬁlula‘for need not
.31 per share (i.e., [1,000*$100 + 30 100*$

eXprws bb@ sinpdtpd mlc;elm@e)rmsqu tranotltoe weightadi aversge prce of the

accuﬁl}l}qurgg %t?z{r nBXtég% %%pggsts 2ﬁea§11g1§1 a?e@qcﬁ ru?Et &d ? e tgtgleprice

paidrfBE SN 6f the adcun®ilifed saesh. pri ce rather than contl nual 'y
updating the vol unme wei ghted average price as 7 WO

200ve1 tousmulator celsplotra tipacepgulad e weighield ayaageprice
(blogll ﬁéﬁ altt cflec%g %Jieg ol?tlhg Qcé%ﬁn{‘é’c&f ﬂolbﬂl%tls a{ﬁgﬁj {Heitt%%ts:tl \F]olume

need n express e Ssimu
(bloék%ﬁl‘@ of it ish ¢hev ohalas piezie @i ek a detaalge was lramlonﬂy kélented is

rem e i RN 51V ARk bRRk 3| Bl Aot el oL gpasgpata is
sele@EE HAH @E ng,goﬁdaﬁm%12&1@&%&19&%1&&@&8@11@@ h%fh%é @«gcf and

t he accunul ated vol une wei ghted average price _
accmzlatgd volupteerk saltwatsé &lodk 21Hg, aaudcthmdcamstattadosral:me issagain

Lo le t hap. t t volu block 216). If it is,

Checlkﬁ‘zio fer‘?éﬂtéssh]le f?%‘g@l S SR data that was randonly
selcifeh etb dcsumiRBaMRtinhd Riot ta:@s 9ae theGhrgteV WA th&Eifdi@dtor
data (bl ock 218), another piece of nmarket data is

checks :t@e sqedfitheragenmiHatep yolunies G@H@l o1 thy targeieolises (wlacki22d). Ifit is,
T T e

(blovlo izm‘ye If theag@iniulated eclad it ﬁotssqaall tb thet tatgst velsme} thamthiehe
target volune. Once the accunul ated volune is not |ess

accumgpted Nelumerig gteates fhapdhe forast ¥olnneand the sRBlales oply takes the
Volu'.nfl 1&&86(?%? rftlé gl%féﬁeé’eﬁ;ff%rkétsdaﬁo&f Atudl ‘ﬁhé Q%gg ﬁtﬂﬁl{i 801( 224).

For vxndmp'te smppcghtt]mﬁasgc&vdgme ps 3@,800 shar%cand thechcagmalated volume is

25 S L Loy SPL0 2220 o o MBS LB or vt oy

take@@w&&*tﬁ& 26l oY@ LHARR dnd vEIT1@BfuBY tht BeintulBed PS16@E wWedsliEPaverage
he sinmulator only takes the volume needed Trom

pncc h@colr@agIYp iAdtee thef finmhpices obimerket dateesbaccuplategrpbyme weighted

2 , th
wverff B 5 0350 B0 i, e SRR E ARy Doy Blapres
averdge PRE: 8hedoaded asfa sihiglate@ pticp (B6ek 292).mar ket data is for

10 000 shares, the. sinulator wl]| onlg 20 take 2,000
fies aponpetsdPrise isreenideditlh sinyjatpsi20 mcr%re%m F%\%%r (block

B4 0y B SECEA B i
N magibghltlected &y dteag;er Ipmnmg thessiajabstoe dt thay ‘mqpraprogtmned. In any

cosey agibop N oI Do E6 FURHELE £ LODAP BESEH=0P FRBS 8l b

mea%ﬁ'?g)ful set of simulated prices. If the simulator has not recorded N simulated prices,

then all of the removed pieces of market data are returned to the pool of relevant market
data (block 230) and another simulated price is obtained. Once the simulator has obtained
N number of simulated prices, it then analyzes the distribution of simulated prices (block
232).
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After a simulated price is recorded, the sinulator 200
increments a counter (block 25 226) and checks to see
WO tooshegsspunt er has reached a predet erm ned nuP@EUSI04/017128
The nunber N nmay be sel ected by the user running the
sinulator or it may be preprogrammed. |In any case,
QLR 0
pro uce ?eﬁﬁﬁgﬂtg&%&}ﬁ%ﬁ n%; imgggt?n%?n&mn%hg
predatarmwd nipfnbehef simmatedttoade pasesnbut macgmemte Nnwiated @adegrices

h || .of th d f dat
untifoge Qe telpiarraiopanfich FUAsA/ DRI A b feeaice
similRfi@skyZathe SRflAGIRSRirtds Mt al @dokl kkfulatsd BRASHARE are only

Once the sinul ator has obtai ned N nunber of sinulated
marginpideaffeqting dreshappef the &ade praceglisiributiu i 1w @y b pedompdighed,

.ces . 5
or Gl sy SR EonE I A RIURIEE Tusap, metizn stpdpes
devf@flaﬁiiva@al‘idemﬂdahé likeeften @dchGihhalated araﬂdé ?Ki&; efidrihe8 @ausing the
nber of  sinul ated trade prices, rr?y generate

simulaign fo.staRite Piggatiop;vees t %ﬁe@aﬂcgldmaswﬁ StchpRaeRy 2 certain

amo‘ﬁﬁf‘&@e& 'a?ﬂnib%r Sﬁmuﬁféﬁg) Ordr R feoé‘ 515‘&1 Ihﬁh}tf fecB{giaﬂﬁOO
rice simulations when the similator term nes that

s1mlaidtebdttnadc1ph0®|and| fateach Blnaﬂiz&ecbtrad:aqmca tieerenfley, ibmay measure the

r.gj nal.l fectin h the trade pric
standrgdePtiod e S e S bridie dic e Rty Sihmmter (o2
10) %S@@ﬁﬁ/@ lsBhh1Rgd %ﬂ@pﬁée@tﬂuﬂd &@ﬁgé‘fﬁ@%ﬁ&arﬁ ﬁe\@iatlolﬂ'@ﬁﬂlore than a
nmedi an, standard deviation, variance, and the |ike)
certaifiigYOUB(S!E. :Sllml}@tsgdulatl@@létOWI ce, and then causing the
Si Iatorto st.Q lon 1en .t he, stati
, negﬁd}e en?bé}dilrgellt (]ﬁ e& dn g:;(l}ai 1}g sim ator{tﬁtg \}%‘%& € Whole

voluhT®RdacRhieté bTHlaali Gblyelecrd mdﬁaét dataaimhg each ﬁselcfcﬂ.shrﬁﬁl@ﬁon
record 1,000 10 sinul ated trade prices and

(excgnbdor derient pidea of raadempr sedsstadiecs of p@rket ﬂﬁtaffabwhré@é @fiusted to
reacgiqﬁ? targct Qgﬁﬁn%) (ﬁc W@&érogl s1ﬁgle%1qn c %@F&lg’e@%s 55@1%%5 & defi he full

ut1on. e a cert ,
Volmmsﬁtmltels VQJrssemﬂ:H at e dick bactéleercdstlcka,i and ttleerefoem) g einietor may

be BRBRired 1o ity ke drasiv AT B YEPGRROT opf PHAPBHOBRErRicce of
markulatl déﬁi rf%tr %Qarhf)"le 1!f§sm¥ulattof‘ %aﬂcfoﬁﬂy @&ec?té E'Ehé’é I‘Sih 02QD00SRskes at

vol ume of each p1 ece of randoni Yy
$10§/eh@c tﬁ@m armdd@tf bitat the dunnulwtgr marc knlyrtalcten rendarh dtacaen, e.g., 25%

ot f | ast
ot tFHRER, o B Rt RS sk RRTHTSh. DERERLGoh B i e
prick dirieded ot béEhdoriBVRKR ed, ButSh BeLerhbRRENts WRAEBS b Yixed
does not buy or sell the full volume of shares

fractian pa kngwee vatipble- t i ck or col l ection of ticks, and

t he\xzﬁﬁgge%ctﬁfg%' g@éﬁ o} RbctlBRor eacﬁe%ﬂefd e msgffna 1RNMa hike

a fractron o umso yse ected
proyitde e aqhore Qeditik satmﬂkabﬁ thactmdn@mnr[plamr mdy ran sihed @ew@s of
rice |n of 000 shares

andonly sel ects . .
mar S P ane POk A UG GFING] S188 DEHESSS Pl G Beemagiey vl
only BBk RIAMRakh 3t 8Pmafkeldata 2H% e simulator runs out of market data

when performing a simulated trade, it is not able to record a simulated trade price, but

rather must return all of the market data back into the pool and start the simulation over.
In order to reduce the probability that the simulator will run out of market data during a

simulated trade, a simulator may be configured to ensure that the trading simulator takes at
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of the shares, fromthis bin in performng its price
simulation. The fraction taken of the price bin need
woeishe4sandon y sel ect ed, but in other enbodi PERNUS2004/017128
may be a fixed fraction or a known variable. 25 Wiile
sel ecting a random fraction of the selected pieces of
1easF§ﬁﬁﬁ§mﬂ?ﬁ§ct%yof tﬂé\?dlhﬁ@ of erQndl’)H{ sé16@Ld gﬁeb&o market data. In
simul ator, the trading sinulator y run pi eces
one @mbodmdnetth@mmwmﬂmnﬁmdtima npydie sef accetdingatotthenmtietf tlthatoémne of

the %Z)lgﬁl?aﬁgf %25%% yeetrg v utg{qjagw%;l %?\}ggghe%hlategf%%iﬁbg window. For
exa®bBUhibpOse 4 tiEnOsiinPftioNBHik&w ddetto pMR AN REHAALNEF 60,000
sinmulated trade, it is not able to record a si mul at ed

shares aBM stask overig 2 Bourngring pn gpstticular day; agdl,| dugingtthas 2 hours

Uadwg?\ggﬁn%g% ;6?%06) Pé(ﬁ) %ﬁape% o??% st dpq( :}éie%rgbﬂ%s (fasef the ratio

the iihﬂﬂlatéd‘ﬂ@adfd Woluadeoto thé toltal voluntelis 60%6. r‘leelSﬁhuld’air ﬁla@lﬂelcﬁgﬁgured

Si edtr mul at or may be caonfigured to
to tbg aatomh et %e%?eﬁ&%q HvhpEFach aikss ohmaskepgnta. By
contBiih %Q%Aréﬂd a%%%%@@%d 106 %fceﬁt fﬂe%aﬁ‘ﬂ‘@ dsnnulator will,
pl ece

fractton of t vol une the ran on1y sel ecf
on averagertilet 6¥abhtheltotal voleme b’ﬂfod& mening onhef mankiehdata in the pool.

fractl on et accor rati o.of .t he ,
SR Bt p R OF Pl e Sorting o B O e Gpame of the
s1m@multﬁaé & DY etal iurié muilﬁt)ré%vturtﬁ@ Sig Wb B8 g Khdow, but may
exanpl e, suppose a trading sinulation windowis set” to
be fp@dfooumraelgbtndn ation of 60,000 5 shares of |BM stock
ﬁer € Sr d? ’?lé{lgfg‘ sec(:)l{]rlti’Jl ar tn'g%iﬁl%l% %‘rf)ld g%lay ngg%%%ﬂrd {(])gdraw
plec%h af mérk@f ddtBNofi the bo&‘l@ﬁottrﬁlﬂﬁ)ﬁﬂy, Hub atdokding as£detbi@inistic
ratio the sinulated traded volume to the total vol une

seleptiorptgoritipe For giaraplesa deigmpaisioaleratmetpuld be engdbatattempts to

oS Gl AT ARA B o B S0 R

and beltotagypidies aﬁmaﬂ&ﬂdaie baeserdton thdse tendsdi Emg esampﬂle,azt gimulator could

be chufgired %q?%%fq}@g@s%?%ias Rk Gk 3 bt €F ﬁ%taﬁtam%%om the

begﬁ!&ﬁig’ﬂf@lﬁé fiad At dw Q&i Weid @@1@6{ ariﬁ&cebﬁ n$Lket AoAF 4O Qoﬂs@cutwe
the ratio of the vol unme of sinmul ated trade to t

plem_smémaxl@t dateslovai aisteasiog écvr deh@asngbmmm@w@mdwgerage pnce
Anclfl 740 AP R Pl s e L TPy el

eve@QBﬁth Pice Of hrarleht au¥a sthbtindl 68 SheBegiiteedf tH@tlﬁlefwmﬂb\if aed
pool , not random y, but according to a determnistic

selegi@ g picemo N GG daﬁfmf twe coRsapIedIccs a%@@mmw @ﬁﬁkét data show

t

on s GWRCEAN) i R Aol R SORE S it pAR6IS tham . cotain

amdune@ds, 199). t hehoudd ketindeadicbdthabhtantiynghei decesimticseidcdon
dat a bas on these trends.. For anpl e, a sinulator
techggpesjco ige B¥Rdi g drseerTitiss Brding ST mtﬁ%lééie g frogh the

inveéhBl& adpdofs B¢ 1A 0BS erBS Amehid dbdcRYed hQEM he

A securities trading simulator, such as the simulator illustrated in FIGS. 1 and 2,

may be used in a wide variety of applications.
In one application, a securities trading simulator is used as a trade quality

measurement tool which measures the quality of the price obtained by a trader in a

10
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20 begi nning of the tinme w ndow and woul d select a

pi ece of market data if five consecutive pieces of
wornokao94dat a show an i ncreasi ng (or decreasi ngPCTOB2008017128

wei ght ed average price. Another way to configure the

simulator is to select a piece of market data by

tran§actiBh.N his @ﬁﬁﬁétmhe@&&uﬂh@sc@aﬂg RGBS i9BER1 R il RE name of
fromthe beginning of the tine w ndow and selecting a

the gricutity, 8t tradetk woluthet and ﬂhe dogired tradimgwingew pilbe desitsfl trading

w8 B, B Bl DR 0PSB Sl oo R hacing
dayC E‘hé sinfulatermbei fur(se sefles oflirddl sinhiilatidiQUd grddacdnsiafugdt@Pskice
many ot her determ nistic selection techniques

dlstelal&rmﬂl Jaomdiig distribptioncihe peifemnanpef the agtuphiradesray be measured
arting fromthe inventive aspects of the
in avwgﬁl?tg&tsf“% odi ments descri bed herein. A securities
t r akhi ihlgstsatertiissapplicationg buppesd dzadsir rededied an iokdew $d sedit D00

shaip g T Qa0 O gl daw- BousuEoRsE St e dipding oy

the &hdBkalQN 05000SB ka5t @vaﬁﬁe%v ?%!@éd d¥raglBRist Bﬁﬁrﬁ@tpe} 91%
whi ch neasures the quality of the price obtained by

Thetsirguletor imayde rag to e lmmmmme LIS o HsaFes26 50, 000 shares

ction ths i,cat uri.ties tra
of IENAR 8L 3ok P el ARRb SR b SR PR ES! [ g i
obtdifkel By thel @EdsrGhay e confshrddWithl eeireRts OF 8 sieultod ONnuhb& of
desired trading wi ndow may be the tine the order was

wayjs |t Ewasusg therpstiorsansewd therdtade. t he end of the trading

day T [ €1

si 1) ea‘?i%ﬁ tﬁ)srﬂ%gs&teQB%é%Z&gfag&sn% ?g%deplg it(g Iéxagﬂlﬁgﬁle cost” of the
traddibgtuking ilid mBan Iﬁﬁwmélbecs&dmshé sibrldtion (e.gh 81 082S Gy FI®GPas a

of the actual trade may be neasured in a variety of
benglyark prige prq eRepasing it fﬁ.tée aghwalipEss-i Dhe castiphibs trade tﬁ.azaéer
expfe@geﬁ' Q% %Qh@EbSPﬁé}%ﬁlaIteQrﬁ%@& lv&alﬁ& Qggn ﬁ?fefé&cé BMs@bn the actual

: amon a partic ro ghout the course of

pncb Iaad theanh:amg)rm:ayof thetsmaulatedeﬂ@tnbmod dlhius,50 {109 Sxagide, dle exst per

shaff g LS e B (R B rafRlete B PGt B Sy br e
cost®e shard Rfe pate §ﬁh%§ tdthe 5%%@&@6&% £, Qf?./ 1I 1BMr 312%;1'@ UPhese

produce the price distribution s
raturzﬁrm@ebgmnyamq/mt@bassﬁ Irediefs Byy mulbiptyizgley 1@:@90)k9e1d espisesed dn
re simulator in a nunber of ways
bast S’Hht fwﬁpééﬁgoztr%ghce of the trade. One way to

e dEie dostl df@ tiecle ity ECles exfprdshe] dsraadiio redative te Xteniideh dfithe
"cost" of the 5trge by usi ng theé%ﬁnplc

simlated feade prigplisHDUEPR A apsasire Of ﬂg@ widgiy qfghe simylateq distrijition
mayBe the eﬁﬁxﬁmﬁﬁf& tﬂf% Hit%ﬁg)ﬁ??% ge‘é)g’!'fn’ﬁﬁ; i‘gﬁﬁG‘ 8), 1R & aﬁp&é’&ﬁa{tlon a

price. e cost o expressed as a the’
multipkstofitler stadarddéviamador iviag be sems bthet frattiva ofithd @‘xtlemwaith

h
For %)‘?ér‘r’iﬁ% no&e rgaya&xoose to measure the width of the distribution as the difference in

price between a point on the simulated price distribution where 20% of the simulated
trades have a lower price, and a point where 80% of the trades have a lower price. In this
example, the width would be $4. If the width is defined as the entire width of the
distribution, the cost as a fraction of this width is $2/$8 = .25. If the width is defined as

the difference in price between the point where 20% of the simulated trades have a lower
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price and the nean price of the sinulated
distribution. Thus, in this exanple, the cost per
W@ h@ra0d4s1 $112- $110 or +$2. The cost of the tradEUSHY4/017128
al so be expressed as a ratio of the 20 cost per share
to the price paid or to the benchmark prlce e.g
hd 862 i
pricf 2 Ut s rel RS R B T8 w05 6 %&%?é%@%@dfh i
5. There bes bf cqpusay sy manlger of wajﬁ @ndatpay chcmatdadﬁme’ﬂltﬁewtddins of the
di q%t trade may al so be expressed as a ratio relative
ISHIRIHOe Wi dth of the simulated trade price
di SFHe!o?BbIt@rﬁty A dBR@IHs ShPhal L RRINO HHHB pRike HRRGibwLIOH baked Thus,
distribution™ 25 may be the entire width of the
follgwisg thib gxample i thy. widghgis measyred agthe entive veiddrfdheiprice
I%ﬁ t I h Lat |
dis Lg glg"r% ﬂ%t‘ﬁ% fr{;ﬁ 81%1%%(@4 %eﬂgﬁ)’ (ﬂhq %%e%rhs F_J?J ditherence

betv@éeﬁﬂ]ilé FoinBVEer8RY%ehA 9% dfahdradddhavé Memﬁ&da it opta@tum
distribution as the difference in _price between

WO%IWZ nathe vayrinmaagye e Restogmnange;inin qaéfﬂl%ﬁw&pzmw ratio

o 8 QYT USRI Oy B LOUSEIO By SO, B e

In thex aa:spl the cosief thektchmahbredad $HE2)Sdlativé totthermalﬂ(ﬁ 10¥is $2. This $2

relafrg prcad Therle alied by the gppetvniis (g B¢ ey il
mea%a%niehgw Klel?d Q’?éﬁﬁ%@tﬂnﬁ?raﬁb%@ 9IIOIB@%eI1ﬁﬁns Ehs@ [thé 6p dportumty

bet ween t oi nt where 20%of the sinulated tra
ratidh stwevsathatdhetradqrtachmezlmleﬁ Poias thaPeds wdbooy betyeer the mean and

the b BReC RIS bt gl T TG of phEHE ey Sl h whih

the Bk@lts Sifth€ SidliSor ABYbOUEIRS nRhsu@HSdORRLINBYer INasE isihg
define the width of the distribution. The opportunity
varipys fadistigalpnglysisilaat geg nowndn thet-t he price distribution
cur I
s AW o itan e g0 Aol Dl i SHPIRIcBine ophifio/ M mlator
would stm’—péafttﬂmhe actnaldraden dn dipp oxdople tt}le Bmuilajomwéut-pe&formed

e e SR S B SRR o

WOLﬂ&Io rf&rﬂﬁh@@&ﬁﬁltt%bltﬁ 19Wulse, be $2. Another way to
e the performance is to calculate the

op pArsteqmtte,s tradingsimplator h@ytaisad@ usvmtq:assmtsa trasdsr beforechepdr she

e har to. t rt I
malf e oy Y s Sl e PR AR o Hhafh e [ e
mark&1de?) ret6idad bv& th@pichiduspaur o(f &&&ﬁg) i Eor$2amiﬂm ssifiPrecent market
relative price can then be normalized by the

datap ghsdradgh ISta}ale(tMe@ﬁxeﬁ@eapméw@ Aed GusTaRt apne &w@h&ﬁ 5., the
|
hal%\glsdélﬁ 8{ 1%8 %gkggﬁﬂ H{Uy Yorr aa?:&&tg the t?’ad%f is EAQﬁﬂt th Ba g‘g rﬁy
examiding ﬂ&cbp@oﬂ&htaﬁavpﬂabie fdrhid seoastyhtheftraderyis Ia‘elb\meesw hawemuch
n t he best price achi ved b¥%the SI

an a tor.
sboyrenEbre thepregRResaie Grahs VoL HRPoR DS oR e g aus the

oppbREihySsiOfvbied § MUkalor may be used to measure trade
qual ity performance using

A securities simulator may be used to simulate trading of a security over several
days, weeks, or months, to provide a historical perspective of the security. For example, a

trader may calculate the width of a simulated price distribution curve for trading 20% of
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various statistical analysis that are known in the
art. Another way to neasure performance is to
w@adogb|se the probability the sinulator woul PICT/US2004/017128
out-performthe actual trader. In this exanple, the
simulator only out-performed the trader 150 tinmes out
the %lufn@ ®f i]@quoﬁ éd&lld%f bP&: 4 pHtRd of Bk NdREORRREIE Yo bfSict
si mul at or woul d out-performthe actual trader is
futurel‘Bld@hS Clmome@mn sunder fubweliradessi mul at or may al so be
ilg 9%%%@@%21&%};{5 e%ﬁ% 1egste Sérglrl a];oggtéa?f bgs]ﬁ?c% to eﬁ: aigeathe fair value
of arueae Bf a Heviveile Stinfity, €.¢0.an optién oNBfikg, tﬂaﬁc&pemafnotﬁel
over the preV|ous hour of trading). For_exa

underbing iradipricer  Foygramplepacal @m@n hag a Ryt pH0 gtgbe Meal trade
pioBeE 5 8y 80y 0 R B p ARy Ber

X. Ty thetoptibh eravided @érsutrance foattradeor agaaﬂepayayg memathama pgce of X
t he opportuni vai | ahl e for the se t.he
to agallie ) oY A AR ISHIALT GBIl B PR %%icu?ﬁmg the
foll&{u‘ng%tggrapdif tﬁ@ﬁam id xR &gau{s@a BRYu15ted trﬁ&laepﬂéeatﬂﬁnbﬁ% (ie.,
hus the opportouni yfrls involved in the trade
securltles si mul ator may be, used to sinulate tradlng
of a security er ral {13 nont hs,
to provide a h&i?%y?fif 9[ pﬁéﬁ ?@%fﬁ%@ security.
For exanple, a trader may calculate the width of a
P(Tyigentrated byprtraclngimtilaidyut i on curve for tradi ng 20% of

12 WO 2004/.10 PCT/ US2004/ 017128, t vQl of I BM .
f or® BUERT 5 Rgdea S ROV EHUCE FRaekee e Lisg Fgerthetes, i
w111rb%%h&1§totoe 1R Qatisils mdditiSHiRn¥vhid zhsa nRdde NRPSHT dphftingFrdd the

simlar future trades. In another application, a
spirg@od s¢qp|ee>£ thei invengiponr Fmagxamlm ssecurifies yading sinulater may pe

vat | YE:3E4
ol {51 o ot Bk g Ruf STy ol uRE R iy oo or
mork fsédiﬁltlléﬁ | Aeditibllyex sdtntities tPadiigd élmmlitcbrﬁﬁhyl’tﬁﬁco@ﬁ@abedfté simulate
of if the actual trade.  price, T, is less than or
tradew%nnetqs nRprg pecURECRVEE Sarions HEZaVIndgwS f Fesioxample; p sepurities
tradin% ShaRkd" e[al\%rbon% LW sinfule Qgﬁfcﬁ&e R ‘?U 'OQG Ehares of IBM stock
Surance 1 2 brader agai nst payin an a

bet\man@emxftm)ind BO0pne and aapWGBase of D6,900 éharafsaiféBM:hetween 3:00 pm

the fair val ue of Icu atin
and gl o st g aTas isp ke iy ERs Wﬁertﬁ cfoplsgyp Do of
marREaa85h whish bR h&EnihANELP 'fér‘é%aﬁbl%t filchat cg &R ticks @at are Below
jo .)P(T)ft. 10 P(T)) generated by a tra
or abom threshold Aot ek sesfurit ebivatling simailagér mﬂecrcattv e pagh of market
bed. vert hel

data e L By R or Dy BRCROBIY SR Shiytse Hiigg simulator

mayldBéIEordRRAdttb MPddte eH¥ HoBEof Bked datBidesaRREDYAIditieticks or
i nvention. For exanple, a securities trading sinmulator
othgp@yjecgeof market data to the pool as they are recorded. A securities trading simulator

i

is not limited to simulation of stock trades, but may also be applied to simulating trading
of bonds, derivatives, and commodities. Additionally a securities trading simulator may
perform simulated trades, not only using recorded actual transaction (e.g., ticks), but may
perform simulated trades using pieces of market data that represent potential transactions
(e.g., aquote to buy or sell a Volume of a security at a certain price). Accordingly, other

embodiments are within the scope of the following claims.
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applied to obtain a trade price distribution for a

collection of sinulated trades of one or 15 nore
wGeeaunouses. Additionally, a securities tradi nBCT/US2004/017128

simul ator nay be configured to sinulate trades of one

or nore securities over various trading w ndows. For
WP TP e AREPaYL i ties trading sinulator nmay be

configured to sinulate a purchase of 10,000 shares of

| BM stock between 9:30 am and 3: 00 pm and a purchase
1. of Aoetod of smwlating a B datsaaipity 3t GlupenV eved a4in@0nfsmval T, the

curities sinmulator may alksg filter the ticks when

metﬁ?fgorngéqséﬁ @‘e 68%]Pu%f'lrﬁﬁle'ﬁ;§?t§%§ tegsa?fla in which to run a

Si rgleatinginpieye of @arkeX@Piem o pdol 6f inBkeDddta, twitdtsin lehét piece of

are bel ow or above a threshold volune. A securities
market4ai5g tas peal seilictsrng ok moge actud or pelsntiyfrapsackiaes ofgayoiume of
the SRUAG, faict LALOHR e MRAF iy ading days. Sim jarly, a

securities trading sinulator “nmay al so be configured

t o adgohgtsemiclve ali @f theofolume kediectddirathe piace af sdléate dayrket data to

addinl icks or other pieces of market data to the
anaﬁB‘HPug 'R %‘F‘gt?g’&“&%g Voiugee urities trading

Si nahiphfhg #R dodufi@htel VBIROWHR thelvalrad VOmdar thelaeGdinulated

trades, but may also be applied to si mul ating trading
volushe Isdesd shandbe volinie s shenampeatiogtheditaps of selpgtiigta wersl dfydata and

securities t i.ng simul.ator m erformsi at ed
addHE A Acf pb il St e s Pt ol ffime v ama
(e.dhce tHel aeksnhulakidtyoltiye equelsftid volemEW, adcfling asgamiied fighe
_pieces of market data that represent potenti al
price thgh sepgesepisshe pricep! theacguwplatedyobuye.or sel | a vol une
of a security at a certain price). Accordingly, other
30 enbodinents are within the scope of the follow ng
2. cl afhegnethed Wl2iooh furdgy samPdsiAgIS2004/ 017128  WHAT 1S
sedumrrye e S BB ie Tl D SR i atumtated
volire¢, Rehpesn®theSicigniilbizd Gohpittwith thewotmedV.emdst@pding b simulated
selecting a piece of market data from a pool of market
tradg prige upiHer EonPiRhetdgiwde nst: 5 narket data in the pool
reflects one or nore actual or potential transactions
of a volume of  the security at a price_ during the
3. ti reheiaethed af claim 3 adiersin thesoppinggopdigen isyaet e
' ' ata to an
prodfer B holy b Snh R8Pl RS OEBhCBPISlach”
conparing the accunul ated volune with the vol une V,

andgy f . Ny
4 ooy RESHPL B MUY A o i 18 hEa oot o
marfietadaen @fmsiisearaiddmlystiscligg b pidch ef markenditatfieeh & pbolwf market
until the accunul ated vol unme equal s the vol une V; and
Apnce the accumul ated vol une equal s the vol une V,

recording a sinulated trade price that represents the

price of the accunul ated val une. ) .
5. The method of claim 4 wherein randomly selecting a piece of market data from a

4

pool of market data comprises randomly selecting a piece of market data from a pool such

that each piece of market data has the same probability of being selected.

6. The method of claim 1 wherein each piece of market data in the pool of pieces of is

a quote.
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2. The method of claim1 further conprising: 15

repeating the steps of selecting a piece of market
waladoa/10|ddi ng to the accunul ated vol une, conpeCT/N§24e17128

accunul ated volune with the volune V, and recording a

sinmulated trade price until a stopping condition is

met. 3. The net hod of claim2 wherein the stopping

conditio n a predeterm ned nunber of
7 si rnlﬂ} o4 P%%{E g’é’é?“h%?&@ pisse Rt maptst defa m e peol ofipieces of
mar¥Bi 3e0isAftick! ai m 2 vvher ein selecting a piece of market
data froma pool of market data conprises randomy
selecting a piece of narket data froma pool of market
dat
5 ol D RerbdL B AR P Ulero 2 ke WPRRAIL ARERR Yol ropresents an
aggregnicetf tidkt wcadag dirsesa fimetttimt yntewblect i ng a pi ece of
mar ket data froma pool such 25 that each piece of
mar ket data has the same probability of being
9. sel'Hetractho®of dhien heihbeth it tiedetinterdal Bhene moeakdn dieatling
of market data in the pool of pieces of is a quote.
day14 WD 2004/ 109451 PCT/ US2004/ 017128 7. The nethod of
claim 1l wherein each piece of market data in the pool
of pieces of market data is a tick. 8. The_ nethod of

10. c| athpmethpd peelamp hafersinbe seruriiaeaeprisacee pifhe Flloydes: 2
t d d
stock P HERER Erilhlv RO o trd b SRnbRAED HLTL M

wherein the time interval T spans nore than one

11. t r aﬂ{e ethg@Xf 01&191 1 m%re%%d@ﬁ%eﬁﬁnﬁ +raa.|11r8f]fhé‘ %%ﬁ%: peff(elaﬁed in the
ecurity conprises one o ol T'owi ng: " a ock, a

p1edemfdeleetedi atarvch tiataeo arc acvnmaidted voluhe cemprsesx change

rates 1. The nefhod of claim1 wherein adding sone

or ROy SPREMER RROPRr VB A the. 10 pi ece of

sel a‘%i%%che{é%ﬁﬁtvaﬁ@tlﬁof{tﬁe FluE Featatia %e‘iﬁéd&r@ selected market

conprises: randonly selecting a fractional value F;
datagodinaddimyglafed yotunemal val ue F of the vol ume refl ected

in the piece of selected market, data to an

accurmul ated vol une. 12. The method of claim 11 wherein
12. t hel'fermethpd nfdlamal Lwhéreinsthd ftvieral Galenb islhetwéenlBandThe

nmet hod of claim 11 wherein the fractional value F is

no less than a m ninum fractional val ue.
13. The method of claim 11 wherein the fractionallvalue F is no less than a minimum

fractional value.

14.  The method of claim 13 wherein the minimum fractional value is dependent on
ratio of the volume V of the simulated trade to the total volume available over the trading

interval T.

15.  The method of claim 1 further comprising:
after selecting a piece of market data from the pool of market data, removing the

selected piece of market data from the pool.

16.  The method of claim 1 further comprising:
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14. The nmethod of claim 13 wherein the m ni mum

fractional value is dependent on ratio of the vol une
w/2@i/109381 si nul ated trade to the total vol unme PORUSZDI/€17128

over the trading interval T. 20 15. The nethod of

claim1l further conprising: after selecting a piece of

eI i et fede cTArRE dARAk s@éctém chRbutsia & act@RMtdaG dhlife
sel ected piece of market data fromthe pool. 16. The

weighte guerage piicgihesed grthe pequnpbatpd velimg:and {8 mage reflected in each

piegeoo%g%ggﬁ LaBSd4 %?6%9_17128 after each piece of

mar ke ata I's selec conputi ng an accunul at ed
vol une wei ghted average price based on the accumul at ed

I b C ' h. pi f
172, 05 S80S ESAE ekt LS b0 5B Briodh 5B 1t
voldmeheightetl dvbeags pritd péretlatelofde ftiraelated vekpiessed as

the 5 volune wei ghted average price per share of the
accumrmul ated vol une. 18. The nethod of claim 1 wherein

18.t heTlsd wrhad eficlpin ¢ evhiefeig #iRisehslerdd %ﬁcé hexpbald Rthe@tal grice
for the accunul ated vol une. 19. The nmethod of claim1l

for thgracepulaedyplugraag: after each piece of market data is
renoved fromthe pool, determ ning whether the 10
pool of market data contains any pieces of market

19. dat Bhe mefdiod pf ¢lpien po&irthst corapricdng:dat a does not contain

of R BT IR 0 Rronh B0 SRR} R Hen e ggr e

poopoDmarkeb@dts cor@aink enyapiecosldif aiagickt datauri if theRbDof @ftet data does
repeating.the steps of selecting. a ﬁi ece of nmarket
not ggmtain agy digegs plomenket dat them periemingshe gersRY: conpari ng

t hereﬁ%?ﬁ%’%ﬂl?érﬁ@'ve\ﬁ%é&@o% of B8 HESL ﬁ@&i- vol ume, and

recor a simulated trade price untif a
pr esttingrthe admuiatdskevolwmhe $o rarb;atndd trade prices have

PRGBS b Pelp e i el PR Ty (i ocumulated
volith8 (RBnphrife RGOt il Sblvial with heMBsiAICHhaBE r¥QrUAB a

. hot to exceed the volune V 20 conprises: selectin
simylgtad teade price witiliamedaierorieed ambee ggsimumtqchtéaq@im@és ve been
recd@0fom y selected narket data; determining if the
accunul ated volume with the selected vol une woul d
exceed the

20.  The method of claim 1 wherein adding some or all of the volume reflected in the
piece of selected market data to an accumulated volume not to exceed the volume V
comprises:

selecting some or all of the volume reflected in the piece of randomly selected
market data;

determining if the accumulated volume with the selected volume would exceed the
volume V, and if so, then reducing the amount of selected volume to an amount that would

cause the accumulated volume to equal the volume V.

21.  The method of claim 2 further comprising:
forming a simulated trade price distribution using the predetermined number of

simulated trade prices.
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volume V, and if so, then reducing the anmount of

sel ected volunme to an anount that would 25 cause the
w@eaumod4at ed vol une to equal the volunme V. 21.pdmnes2004/017128

method of claim2 further conprising: formng a

sinmul ated trade price distribution using the

predeterm ned nunber of sinulated trade prices. 16 WD

2

00 {’_ﬁlogfi]?’% PCT/ U§2 04/ 017128 . 22. The nethod of claim
ot O5Rigim &f _:m%ﬁﬁ%BFﬁﬂ% an actual securities
t 1 aglninG @n laRtub N c 81l 1Rle ?n’&é 46 Qﬁﬂlﬁﬁe@%ﬁ‘&er r#rﬁ:‘étd'is‘ﬁ]%ution;
and determ ning a neasure of performnce of an actua
andsecurities trade in conparison 5 to the sinulated

tra rice distribution. 23. The nethod .af clai.m 22
wney SRR ashetre ! g R N Save ey B ppparison
to thdgitnulAediriad pHRWidiRARNPr | ce on the sinulated trade
price distribution would be greater than the actual
securities trade price. 24. The nethod of claim21

23.f UrTheheheaRr thim a2 wHerdeihe mda8h8 & hBForaRRes UM b¥bMility that
the sinmulated trade price distribution. 25. The

a sippd dieshiiraste gicaiom the simwlatédkirads pmige distrhyrtion mtoslyt e gmgfernthan the
e derjvative against a sinulated trade price
wﬁ%ﬁé%%%gggygklﬂggherated by a tradi ng sinmulated; and
generating a neasure of the fair value of a
deriyvatiyve. 26 thod of. sinulating a securities
241rzﬁkﬁHT%%dﬁé?ﬁgﬁz&£W@§?g@ﬂﬁm?ﬂ% conput er- i npl enent ed
st e@erffining BeLdppoRBnityPithe kidfiMdted ¥hdtOprice G Fition. ON
which to performa sinulated trade, a desired vol une
of the sinulated trade, and a tinme period over which
25.t heTisd mphel 86 clalrRd€ finther EOMPGGHY:; 20 creating a pool
of pieces of market data, erein each piece of market
datiategratiegadwyoffiof 8 darvatiyn apainsite sipitlatpdittade prtedistribfition
urit.y represented by the piece of narket data
ga%%ﬁ%ﬁﬁ%%#%%¥ %ﬁﬁﬂgéﬁﬁﬁ ying the price of the piece of
mar gedbradaf a meehre of tHedfaiz vRlue 0€a dbrivadiviset data from the
pool ; recording an accunul at ed vol unme based on the
information identifying the volume 25 of the security

26.1 epA esstiddest sulehife & edcafitieftrileSte ntthdPednfiristditBe computer-

. wherein the recorded
implemented steps of:

22.51

receiving input identifying a security on which to perform a simulated trade, a
desired volume of the simulated trade, and a time period over which the simulated trade is
to occur;

creating a pool of pieces of market datﬁ, wherein each piece of market data
includes information identifying the volume of the security represented by the piece of
market data and information identifying the price of the piece of market data;

selecting a piece of market data from the pool;

recording an accumulated volume based on the information identifying the volume
of the security represented by the selected piece of market data, wherein the recorded
accumulated volume is not greater than the desired volume;

comparing the accumulated volume with the desired volume of the trade, and if the

accumulated volume is less than the desired volume, then repeating the steps of selecting a
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accumul ated vol une is not greater than the desired
vol unme; conparing the accunul ated volune with the
waleaunedsvol ume of the trade, and if the accuptil/asmd4/017128
volume is less than the desired volune, then repeating
the steps of selecting a 17 WO 2004/ 109451
pieéseqi’l 9‘%&4&#1%%11 abd atQ(?] voIRhR v3RfnE 86 18484 90ume equals
accunul ated vol tine until the accunul ated vol une equal§
the tlberedeslumeg vol une, once the accunul ated vol unme equal s

the desjred vo , .recodi a.simylated trade price
| hoE B m ot oS aSP sy ra ik Sppyisied

tradtpritB Heh id BiRePbE AR iRbrmaidMBHKRLNHBHRE RS of WBRARALE Blece of
each piece of random y-sel ected narket data. 27. The

marjet ¢edalwe$ tradeali fior @@h piact kérand omjyr-sedéotagh makspledatd.ng t he
steps of selecting a piece of market data, recording
an accunul ated volune, conparing the accunul at ed

27.vol Timemeihoé of tleingl26 furthdr varhpiisng:and recordi ng a

sinmul ated ,trade pri.ce.unti.l a predeterm ned,.condition

nacengtedis FaR et SajecctyB R Bl ROt i wgvilated
volithie Rinpafin® tel Ad6urAulRRa voRimdw Rl 8% RbirdBfdhghe, dal fecording a

conprises: formng a pool of pieces of market data

simplagaéh trride paise vntilpprréaterauned qondition &ps been satidiedal or
potential transactions occurring between a first tine
and a second tinme, continuously updating the pool of

28. pi eElesmethodraf kletm g whersin ¢regingrappod b praedsof nieked dag

co tha%,reflect actual or potential transactions
ngfgu%ring after the second tine. 29. The nethod of
cl afoRnily ARl 6f pieses lof alarlty data Fioae fietds oTRiAIRd defatthatireedt
the pool . conprises randomy selecting a piece of

actyph pketerRfial frapsaghonsipscysag b %@.en FHEst g aorecnding2 6

wher ei. . _ L . .
nurgso a6 BEAR B Foas RAREbLpe) fuf b RAREFE e duta
thata6fledi actmainorgmtdntipl teamsacdionsracduetingleftea thersetdel thoal
represents an aggregate of ticks recorded during a
fixed-tinme interval. 32. The nethod of claim 26
29. WheTles methed of claing 26 whatiugeldctitig d piwek ofithaties d4ta dont the pool
information identifyjng the volu of the security
compIisFERBAeBY I5iectipge Biece et warkst R ign thigedlet dat a
conprises: 25 adding a random portion of volunme of the

security represented by, each selected piece, of market,
30. gat Hhe @ethad ofelaimmgd whetein/be predeteppined gondition is a predetermined

number of simulated trades.

31. The method of claim 26 wherein each piece of market data in the pool represents

an aggregate of ticks recorded during a fixed-time interval.

32. The method of claim 26 wherein recording an accumulated volume based on the |
information identifying the volume of the security represented by the selected piece of
market data comprises:

adding a random portion of volume of the security represented by each selected

piece of market data to the accumulated volume; and
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WO 2004/ 109451 PCT/ US2004/ 017128 after adding a
random portion of the volune to the accunul at ed
wo odumegd4stdet erm ning i f the accunul at ed vol unmeP¢BUS2004/017128
greater than the desired volunme, and if so, then
reduci ng the random portion of the volune to an anount

t héh_tfteﬁ alrdiﬁoﬁ%ﬁ@ﬁ @ﬂtﬁ@'vol\éﬁﬂelﬂ@ﬁqeta%cl;ﬁﬁﬁﬂﬁiedtvhﬁlmq,
desired volunme. 5°33. The net hod of claim 32 wherein

determéningifdanaqeumpiated Yaube isgresierchamidie fesigd, volthee, #ad Hog, then
£ clali [ e he, ra 1l IS o | ess t
reo fing ARk R /A0 b VG O BB R ke B gl R

volidBe fousqubiethe dediedivelungs. after sel ecting a piece of
mar ket data fromthe pool of market data, renoving the
10 sel ected piece of market data fromthe pool. 36.

33. Therhrehdined of clgihed IrvBerefniht h@domaioRtidibis bgtwerh Deimdgach
pi ece of nmarket data is renoved fromthe pool,

determ ni ng whether the pool of market data contains

34, anyTHRiL&RSd 6f c1amd Keivhedindthe sdomlpoktiéh BBIlesRithdid MBfimum
data does not contain any pieces of market data, then

fracjendl gelieng the steps of: 15 returning all renoved
pi eces of market data to the pool; setting the
accunul ated volune to zero; and repeating the steps of
35. selBwtmethodioidlaive2furtingr damprisatga, recordi ng an

oI XL o CETRRL 5 5, BE MR 0, LA e

selebfe@fheech of fRrlks thth fdnPie@ebler m ned condi tion has been
satisfied. 20 37. The nmethod of claim 26 wherein the

simul ated price is expressed as the volunme weighted

36. aVerRafetREd osdlaine3 Pfurtheecagsismy: at ed vol une. 38. The
nmet hod of claim 26 wherein creating a pool of pieces

of afar rash piree! mpskqs dplsdsremayed fommige pael, determpiag whether the
poo?gf ﬁ%ﬁf&a’cg %Ht%hp %%Eéq% 5? g{aﬂ%&/ dgotg,pa[n%‘cﬁ it tpégf éﬁ‘llarket data does

ransacti ons P securi

not cél@tfihiahy pitged bominkekdutd, s peefprimglic stepsu]
transactions of the identified security; formng a
podPiugng alb gaaovs piscek et mapketdats (e ReOl dent i fi ed

ti Ckginot y(\ig]gjgpd LAQ96md PS5t Us4004/ 017128  39. The

met holalgoI?e clarm §8 wher e|t n%rro’r mang a pool of pieces of
repaating éite stkpts & f Seloctinghaepiededdmpdrkdt alelta i‘\ecklsliltgmmdcmlated volume,
comparing the accumulated volume with the desired volume, and recording a simulated

trade price until a predetermined condition has been satisfied.

37.  The method of claim 26 wherein the simulated price is expressed as the volume

weighted average per share of the accumulated volume.

38.  The method of claim 26 wherein creating a pool of pieces of market data
comprises:

accessing one or more databases containing ticks that represent actual transactions
of a plurality of security;

identifying the ticks that represent actual transactions of the identified security;

forming a pool of pieces of market data from the identified ticks.
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filtering out ticks that represent a transaction bel ow
a predetermned threshold value. 5 40. The nethod of
we b@iB81 wherein form ng a pool of pieces of PEr/K81004/017128
data fromthe identified ticks conprises: filtering
out ticks that represent a transaction above a
predeterm ned threshold value. 41. The nethod of

claim3 erei.n formn 00l of pieces of et
9. Gaiherian] e 1t PrBaS e 0RL Susiies oLt 68 fom the
iderfiféll @oBOcdniisks:me i nterval over which the sinulated
trade is to occur into a series of bins, each bin
r egilssisg itiidcks thdt xeptessat 4 behsadtionibhetowk pradatetthimed threshold
ali nterval ; and aggregating the ticks that occurred
W thin the tine peri od of each bin. 42. A nmethod for
sinmulating securities transactions conprising conputer

[ enent e 5 s of : . perform a plural it f
0. | P ar e s B RePisol ik A pBalik g b latel g from the
iden¥ified SickOcongsestied market data that reflects a

plurality of actual trades involving security S to

obtfdtering opf ticks ttleat memesgniatrnsaction abpyeir Rredgtephingd ghreghold
Valuséecuri ty S at volunme V; and formng a sinmulated trade
price distribution using the sinulated prices of

security S 20 at volunme V. 43. The nethod of claim42

. o e ST BB DRS v SRR o EbPIR BR st from the

iderfifed kickyconprisestd generating a neasure of the actual
trade price _in conparison with the sinmulated 25 trade,

pr idedmedhe imgdntarval aver which the sirwdated tradeds e aesuiie apseries of
bin B e P ML o U L3R iR A RIS M o
coneeiegaiing 6 tidky Ra0clfedvithAGhé tis2@edod b 7d:28B bin.
calculating a probability that a simulated trade would
obtain a better price than the actual trade. 45. The
42. met hagtted fot dhnmlAidgwbaritics trgeadiak icompasing asmpeteoimplrmented
actual trade price in conparison with the sinul ated
stensO%de price di stribution conprises: 5 calculating a
eo eﬁfggﬁﬁggﬂggaggﬁ of Shh Bl Seddifict fhddsl RSBy §&t ¥0610me V
using recorded market data that reflects a plurality of actual trades involving security S to

—

obtain a predetermined number of simulated prices of security S at volume V; and
| forming a simulated trade price distribution using the simulated prices of security S

at volume V.

43.  The method of claim 42 further comprising:

comparing the simulated trade price distribution to an actual trade price of security
S; and

generating a measure of the actual trade price in comparison with the simulated

trade price distribution.

44.  The method of claim 43 wherein generating a measure of the actual trade price in

comparison with the simulated trade price distribution comprises:
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the sinulated trade price distribution and the actua
price. 46. The nethod of claim42 further conprising:
wez@wiltoi4ng a Wi dth of the sinulated trade pri cCBCT/US2004/017128
distribution to determine an estimted opportunity
avai | abl e for a proposed trade. 10 47. The nethod of
cl et :
pr BB ATENBLID Eralh i o SN Pl ¥ Brico than the
actugl redeat ed trade price distribution. 48. The nethod of
claim42 further conprising estimating the fair val ue
of a derivative security that depends on the trade
45. pr i'de méthvdef clmdes4d whaginsgmaratihy a ndk@surdof thepatuat trade price in

ragram roduct on. a.cqonput er . readabl e medi um
confignSorEni i St s AfleS Be e AR e vol ume
ov eEal@ulEt‘lﬂEea LAt 8f tYade tﬂ—atcf%ﬁfé thEe felétfb%%ﬁlﬁ GhtvRA thd Bean price of

cause a conmputer to: select a piece of nmarket data
the §inpriated add priske dadiilngiondat dhe adhe price. each pi ece of

mar ket data in the pool reflects one or nore actua

transactions of a volune of the security at a price
46. durThegnethedbfdm’mMﬁxrﬂ)atcoTnpngdd sonme or all of the

vol une.r.efl ec n the pi.ece of. nd el ect ed

o i p S0 o e A Blafaada Stiet SRERRl Fi SR
estifnBRA\6Rp iR ava RIS R alphspRESHAW,. at ed vol une with the

volune V of the trade, and if the accunul ated vol une

is less than the volunme V, then repeating the steps of

47.se€l 'ﬂ%trh&ﬂo@of’élﬁiﬁ?% %el‘éﬁfi Be ¥78n 34 ﬁierbﬂnﬁﬁteﬁ%de price distribution
accunul ated volune until the accumul ated vol une equal s

is thefratipswididls pf e sipalliad tra@mhmmb@nblltt@nac cunul at ed vol une
equal s the desired volune, record a sinulated trade
price that represents the price of the accunul ated

48. vol Theemethad vir12io04? fiodsbdomEisingS200vtiog hed8ir valde ofhderivative

C ut er pr,ogr oduct 49 further conprises
seofi IR SrpBHe oh BB B EH8E o e Sl litler Shorst one

of selecting a p| ece of market data, addi ng to the

acc nmul at ed vol ume,, co ring the accu t ed . vol ‘
19, o R B o b ot B o a o aR R Faatie Sy {ory
mmﬁfaﬁﬂg a Waﬂ@ §f A§dciitityPat RORERI P blAn S ﬁﬁ&{/il"loé'bnlﬁﬁﬁse? fRfuctions

The conput er program product of clai'm50
tocamﬁ@raeqompﬂlmtfpredeterm ned condltl on occurs once a
pred

o SUREE R RABERl Db R e AR A Bce o
markt©daia HShé Péd1Reflectodelor $hdre atthgttrausdctionsoftavolume of the security
at a price during the time interval T;

add some or all of the volume reflected in the piece of randomly selected market
data to an accumulated volume not to exceed the volume V;

compare the accumulated volume with the volume V of the trade, and if the
accumulated volume is less than the volume V, then repeating the steps of selecting a piece
of data and adding to the accumulated volume until the accumulated volume equals the
desired volume; and

once the accumulated volume equals the desired volume, record a simulated trade

price that represents the price of the accumulated volume.
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randomy select a fractional value F, and 10 add
fractional value F of the volune reflected in the
w@k@saowsl randonly sel ected nmarket data to anPCT/US2004/017128
accumnul ated vol une. 53. The conputer program product
of claim49 further conprising instruction to: forma
sifrrulhated-trade price distribution using a plurality
of the recorded sinulated  frad rices. .15, 54. The
50. cohPUESRPHELRP RTINS OF glping f‘%%ﬁﬁ% copyijes instructions to cause
acmﬁg&g{ﬁﬁ!ng instructions to: conpare an actual
securities trade price to the sinulated trade price
di sdpeatiihe steps of saledtinted piecd ofomarketedeta) nddiog todefaorunarated

oo e SO F FOTBE GB00 i el ing
simuEREPHAE privteQBkifIpRUSEHATne @ EordittdnMag beédimbher
conprising instructions to: determ ne the opportunity

of the sinmulated trade price distribution. 22
51.  The computer program product of claim 50 wherein the predetermined condition

occurs once a predetermined number of simulated trade prices have been recorded.

52.  The computer program product of claim 49 further comprising instructions to:
randomly select a fractional value F; and
add fractional value F of the volume reflected in the piece of randomly selected

market data to an accumulated volume.

53.  The computer program product of claim 49 further comprising instruction to:
form a simulated-trade price distribution using a plurality of the recorded simulated

trade prices.

54.  The computer program product of claim 53 further comprising instructions to:
compare an actual securities trade price to the simulated trade price distribution;
and
determine a measure of performance of an actual securities trade in comparison to

the simulated trade price distribution.

55.  The computer program product of claim 54 further comprising instructions to:

determine the opportunity of the simulated trade price distribution.
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