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[0003] In recent years, the combination of decimalization and market fragmentation has
triggered a significant rise in algorithmic trading within the financial industry.
TowerGroup defines algorithmic trading as, “placing a buy or sell order of a defined
quantity into a quantitative model that automatically generates the timing of orders
and the size of orders based on goals specified by the parameters and constraints of
the model’s logic.” An increasing number of traders are turning to algorithms as a
lower-cost and theoretically more efficient way to cope with the proliferation of
liquidity pools, ever-shrinking order sizes, and “penny-jumping.” Celent consulting
predicts that the overall trade volume attributed to algorithmic trading will increase
from 14% in 2005 to 25% in 2008. Not surprisingly, the increased interest in

algorithmic trading has also been accompanied by a dramatic surge in the number of
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algorithmc trading, there are still many traders who
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[0004] Second, the use of the complex algorithms which require less input and
management from users has necessarily implied a loss of control for the trader. In
using these complex algorithms, traders have been forced to hand their orders to a
“black box,” an opaque system that takes inputs and gives outputs without revealing
the logic of how it works. While the lack of transparency helps prevent the
information leakage that can happen when an algorithm’s logic is known or too

obvious, it also disintermediates the trader; denying him crucial information about the

nature and quality of his executions. As a result, many traders who use these more
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di stanced from "market feel,” the very value that he
adds as a human trader. [0005] Wat has been m ssing
fromthe algorithmc | andscape is a systemthat uses a
simple, intuitive jnterface to enable the automation
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with real -tine feedback regarding changi ng market
Wihewt Eiese obsgrvasions. iptrder ndiswperst fr@me‘élaﬁrl%%rfgt?l,” the very value
Existing prior art has attenpted to address this
thaebk adsistas hdsnfaaittadel, provi di ng only text-heavy user
interfaces with information that is hard to
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by these executions. [0009] Together, the subject
system s conbination of sinplified initiation and
real -tine feedback offers traders a "user-centric"
approach to the automation of conplex trading
strategies. As such, the subject system enhances
rat her than supplants the value a human brings to the
tradi ng process; expanding rather than limting his
perspective on the market and how his orders inpact
the market through real-tinme visual indications of
changi ng mar ket conditions, the tactics his algorithns
are using



and the |l evel of market inpact caused by these
tactics. [0010] To achi eve the above and ot her
wo@bjogaemss7t he present invention is directed toPEI/US2007/067528
nmet hod for inproving the process of algorithmc
trading by sinplifying the tasks of initiating and
managi ng al gorithnms while providing the user with
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to use a sinple, intuitive graphical interface to
[000°Ai It isatnethec olmjpétent tharimventical tgmsé b lgmphicabliseg is¢nfare agingswith an
t hrough drag and drop notions, (2) enabling users to
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enabling users to nonitor both their trading positions
foedbacheoffas kieddess poaisti-amtricigapprsichatob erec hmamldatiom of eamplex
time, and (6) providing users with a perspective on
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context of the market. [0011]  One inportant defi nlltjl on
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of market inpact for use in this application, there
amcethardawvel oft inerkef impetci onsdd bydhesertagticons of mar ket
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[00B)]dTAké€hieve the above and other objects, the present invention is directed to a
method for improving the process of algorithmic trading by simplifying the tasks of
initiating and managing algorithms while providing the user with real-time feedback
regarding his automated trade executions. Preferred embodiments of the subject
system overcome the limitations of known algorithmic trading products by (1)
enabling market participants to use a simple, intuitive graphical interface to initiate
complex, multi-algorithm trading strategies through drag and drop motions, (2)

enabling users to monitor informational market impact costs in real time, (3)

automating the selection, management, and cancellation of algorithms according to



her eby covered by scope and spirit of this
application. [0012] In their paper Farner and Zaman
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prices - orders to buy drive the price up, and orders
to sell drive the price down." However they then go

on to deconpose the concept of "market inpact” into
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event. On the other hand, informational inpact is

Gl@thblﬁleﬁhggénﬁé'] edd@sial QRarRét infadd cdsePasdughhidtoréRfAbBAtlediage, (5)
expl ai ne 5 WD 2007/ 127857 PCT/ US2007/ 067528 by
Qf?&hﬁg'lﬁ@}s fonﬁﬁﬁhor BB@l &E{fpﬁ’ﬂﬁﬁ'% p%&tl@% lﬁﬁ& th@gﬁ'ﬁkett§1@581tlon
I's nost sensitive to changes in trading tactlcs
OOls%la I ar}l\ql ?rp te%[ m% uat%l [@ b%v} tll;seersc OP ]tggpteru ective on where
1er en RO Bét When B carllg Mpac EndP
|nfornat|onal i npact s expl ai ned .in F rmer and
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[0012] In their paper Farmer and Zamani note that, “it is well known that trading impacts
prices — orders to buy drive the price up, and orders to sell drive the price down.”
However they then go on to decompose the concept of “market impact” into two
distinct components: mechanical and informational impact. Mechanical impact is
defined “in terms of the change in the mid-point price when an event is removed, but
all other events are held constant;” meaning that mechanical impact is the inevitable

change in price due purely to the presence of the event. On the other hand,

informational impact is defined as the portion of total impact that cannot be explained



to the algorithm s order placenent activity. Abnornal
execution rates can logically be attributed to
wez@gaemsss factors influencing the price of a BECDUK2007/067528
the nost comon of which are information | eaks about
pendi ng or potential trades in the market. These
information | eaks are the nost common drivers of
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arrogeeidrtradilefactiss: t he wrong side of potential price
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a result, information | eaks often cause a reduction
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or above what woul d have been 6 WD 2007/127857

E(gﬁ{ %9&74@1@3 ﬁ%&em‘?t‘ﬁgﬂé& ﬁﬁpa@?ﬁ’p %‘Hs@&j in Qi]sl %ﬂﬁcﬁfotﬁ,eft will refer

and 1 f the execution rate I's normal, 1t ogical to
ssunme that, infornati .S not [ | eak or if jt .
RSt nsid B bR PReP o P PTG ol goantify
effect of discouragin gotentigl trade count%;parties
Brarkes HuRAst ayith Rlfsstnieralavegsparse st lajaganisibepat atpsaments;
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eoreclgtigie becamscanpxRestedly lput @gcefongrtesaiggisuilhynthe clearest sign
execution is greater than one standard devi ation, then
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-defined as causi ng enough information | eakage so

to the algorithm’s order placement activity. Abnormal execution rates can logically be
attributed to exogenous factors influencing the price of a stock; the most common of
which are information leaks about pending or potential trades in the market. These
information leaks are the most common drivers of trading anomalies; because when
the leaks occur it becomes more difficult to fill orders as the leaks simultaneously
discourage potential counterparties who fear being on the wrong side of potential
price moments, and encourage potential competitors who hope to profit from these

same potential price moments. As a result, information leaks often cause a reduction

or increase in the rate of execution to a level below or above what would have been



as to drive noticeable market inpact. As a result,

this neasurenent serves as an indication as to
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operation, or if it is failing and needs updating. To

mnimze the need for such updates, the subject system

utiIizes a predictive nDdeI to pre-enpt tactica
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failing and needs updating. To minimize the need for such updates, the subject system
utilizes a predictive model to pre-empt tactical failure based on real-time market
information including the market response to the algorithm’s orders, and whenever
possible, updates the tactic before it is found to fail.

[0016] The rate of execution of a tactic is defined as the number of shares executed by
the tactic during the time interval for which it was in operation, divided by the total

shares printed to the tape during the same time interval. To determine the expected



actual rate of execution at the end of intervals

conprising the greater of one mnute or 5 prints on
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greater than one standard deviation then the subject
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which the tactic was selected. [0018] In addition, it
Netwoarkgtisen Regrensibe niddals omothee pidaéctive efi@ieisdchown in the art can
enbodi nents of the subject system described herein

behiddenChap hiquBkthatva@Brdsththttsh bf Maradht stABGf ke market to an
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hﬁﬁklélelml%&@e Sgﬂféﬁ exegufegdhyen dgehmcdipidpd by theitekl gages printed
into a plurality of smaller orders. 9 WD 2007/ 127857
ORE UHRODIthO Bty 2@ system, the expected rate of execution is compared with the

actual rate of execution at the end of intervals comprising the greater of one minute or
5 prints on the tape; if the difference between the two numbers is greater than one
standard deviation then the subject system either adjusts the tactic or cancels it and
selects a new tactic accordingly. Alternate embodiments employ an exponentially-
decayed moving average of this execution rate measure. Importantly, the subject
system also anticipates tactical failure by monitoring market response to the
algorithm’s orders, and predicting the likelihood of low execution rates based upon
this conditioning information; if the likelihood of a low rate is above a pre-configured

threshold value then the subject system preemptively adjusts the tactic or cancels it



Brief Description of the Drawi ngs [0019] Preferred
enbodi nents of the present invention will be set forth

w0 noodarmst with reference to the draw ngs, i nP@iUSINN7/067528
[0020] Fig. 1 shows a watch list having synbols
representing securities; [0021] Fig. 2 shows the
watch list of Fig. 1, except Wi th an enl arged synbol ;

002 . 3 shows hhoard; [0023] Fig. 4 sho
FHD RSB (B O TIBEN RGBT Pk Ppibeaigiige orders
di splay of execution rates for a selected tactica
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fi shbone (i.e., a dynam c, vertical price scale);
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on a desired participation rate to |aunch the

fi shbadte Wil easiBalimbginpadthen mahedsalf@ordetebing [WEO]the actual
Fig. 7 shows an operation of dropping a synbol on the
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in the strategy-progress area; [0031] 12 shows
pirticplasithd cAvitioy mawletwithih aweritive epuddradsq ge nised iip| @ range of
synbols; [0032] Fig. 13 shows the positions w ndow
frelustaies yorlpohd whd Hfimamtinl phakact inctadalg bt trorsljimit¢d @3 3financial
Fig. 14 shows the positions-w ndow tool bar; [0034]
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pel i ne enbodi ment; 10 MD 2007/ 127857

J Yol h 16Fu§1 (03 vhadd ar}gle§ oMe nff'arkét 'él?é? %egéjﬁ large
E e al gor m % gl ns

n acti aunc romthe posit

order can be broken down into a plurality of smaller orders.



wi ndow, in which the fishbone shows a limt price for

the active algorithmand the current bid/offer;
WO 0@368278F gs. 17A and 17B show an order box | apeinszo7/067528

fromthe active fishbone used to alter the

al gorithm s operating paraneters; [0037] Fig. 18 shows

the fishbone for the active algorithmlaunched from

N pasitio i ndow t ool bar, in which the fishbone
—ﬁ%ﬁ—%ﬂ@hﬁ@%ﬂ%—ﬂw“ Ll 0 ¥ ed orders [0038] Fig. 19 shows

the fishbone for an active algorithmlaunched fromthe
[0y direferrd emboddesits ebtheppiesent pygrRtiem Wil def se6 hpyghén detail with

shows liquidity Iines representing the effective

dépthcead thehdrabyog, in[vdid8] Fi g. 20 shows the fishbone

in a strategy-progress area with a "D splay Benchmark
[00261THig OF sHohwala wdreh harh,avi[ngQﬁ&bolﬁqu;res%ﬁuﬁ@ caErifleddenchmar k

di al area below the fishbone in the strategy-process

[0024] q:q% ' ?sh%w% 'tﬁé"@"éﬂcﬁ Misd & M@ 'C @xéé@?w‘i’tﬁ G QHBEé‘ed%kﬁlbol S

I nacti ve, 41] Fig. 22°shows the active benchmark

lLow th i shhone in a strategy process area
[OOﬂ]aélg%eShoPVSc?(ﬁﬁ}gj 14t ors | abel ed; [0042] Fig. 23 shows

active benchmark di al bel gwthe fishbone in a

002l ¢ chyhpvsdEsdhipwd o g raphf CeNEPT BREES aind a display of
| abel ed; [0043] Figs. 24A-24F show a series of active
peasutiomrakesdpni scleqt@buadijcaFplgerithasBA and 25B show t he use
of the "rotate” arrowto flip fromthe benchmark di al

[0024] Hife shamkehe dshbexd withQOEhboikd @.c., 26l yainaivs varticapaikp kele);
of a market context; 11 WD 2007/127857

[OOMIW%WS%F&%%&UOEIQQ% pihga sgmbolonPa BERek ggftﬁﬁfaﬁﬁh rate to

show ng a system on whi ch the preferred enbodi ments

ERRcPhe R SHTRBE £ 9art1c1pat10n rate algorithm;

[0026] Fig. 7 shows an operation of dropping a symbol on the pipeline algorithm to
launch an order-entry box;

[0027] Fig. 8 shows a positions window;

[0028] Fig. 9 shows the positions window with an overall-progress information box;

[0029] Fig. 10 shows the positions window with a trade-details information box;

[0030] Figs. 11A-11H show examples of tactic update messages in the strategy-progress
area;

[0031] Fig. 12 shows the positions window with active orders in multiple symbols;

[0032] Fig. 13 shows the positions window for a symbol with multiple active algorithms;

[0033] Fig. 14 shows the positions-window toolbar;

[0034] Fig. 15 shows the positions-window toolbar in a pipeline embodiment;

10



[0047] Figs. 28A-28C are flow charts show ng an

overview of the invention; and [0048] Figs. 29-33 are
wa@ergaersshot s showi ng a variation of the prefeP€PUS2007/067528

enbodi ment in which the trader can control the speed

of an algorithm 12 WO 2007/127857 PCT/ US2007/ 067528

Detail ed Description of the Preferred Enbodi nents

49]  Preferre nbodi nents. of .the present invention ..
10030 SEVY BritwBPRe St el ptinee Heo P FRRGlsd §oiae Fositons
drawi ngs, in which like reference nunerals refer to
milndovie |1 yriehs ther fishbergyshomsr p ligHtoRpice oo thsoictive falgarithppad the
of Strategic and Tactical Al gorithns as used in the
Subgnebid/@fst em A tactical algorithmis a
conmput eri zed process to execute a | arge order by

[0036 844, adlAyandpl 78S Hogv SiBidef bod UiinSedStedrh tRe &@Fve flshbdre used to
the total quantity is conpleted, wherein the

2hGMhd glgwighﬁl,pgg;grm difRetbg; Most effective in

specifi ¢ market” conditions, wthout regard to the
I bid ity that. | ot _functio roperly.in other.
r00 AR ok P8 s borkRog o AP uRRERRe iy e fbicons
i nvoked to execute part but possibly not all of an

B ogap 1 Hiqh the gé&%éhqwen&mg@@mf\}]@d@ S as

mnimzing informational market inpact in the current
[003 Higt 1 % phdvsomadishbonk for rmatasgive atgogdm tiawnched fom the positions

conmputerized process to execute a |large order by

windokil ngolobe, an wWick thacfishbahe ahgws iliduidity lidepesdesegting the

on the nmarket conditions, to ensure that the process

EffeGiv QBSthQPtHBIoky at any time. A strategic
algorithmis invoked to execute an entire order, and

[00%% iefﬁg.l""j[()nsh@ws i ﬁ'strlrl_g)ghg inoé)itlea%éry\é@‘o gllég&r@as wﬂ:h Qi ‘giéig%?Benchmark

mar ket | act costs he entire

051] I n, preferred enbodi nents, the user can
@ﬂw&g%D tQQEW’a sel ection of “strategic" algorithns

and a sel ection of "tactical" algorithnms when deci di ng

[004H Figin ko phoaysgb Perdhmattp digh arerdielqyy she Hgthiong ins theattiagngy-process
For the purposes of this application, a
area in a situation in which the benchmark dial is inactive;

[0041] Fig. 22 shows the active benchmark dial below the fishbone in a strategy process
area with numeric indicators labeled;

[0042] Fig. 23 shows an active benchmark dial below the fishbone in a strategy process
area with graphic indicators labeled;

[0043] Figs. 24A-24F show a series of active benchmark dials;

[0044] Figs. 25A and 25B show the use of the “rotate” arrow to flip from the benchmark

dial to the market context;

[0045] Fig. 26 shows an example of a market context;

11



"strategic" algorithmis defined an al gorithm capabl e

of automatically selecting, initiating, and then
wOorewages§7 a group of tactical algorithns accorPCTyS1007/067528

pre- progranmed |ogic that dictates which algorithns

are best suited to respond to specific 13 WO

2007/ 127857 PCT/ US2007/ 067528 mar ket conditions or

i f{c. changes in rket conditions. . In the case of..
(004} e 75i @ik g RR(NE 1 NatBLe] BRichdl PRt egpodiments
three strategic algorithns: the "Adaptive" algorithm
eHebe implementerth Rate" al gorithm and the "Pipeline"
algorithm [0052] In this preferred enbodi nent, al
[004HrIegs. 38 Aal&€Gare flwgdmarts kineving en exgecived thairyenfion; and
execution as defined in the summary section to sel ect
[0048]05iNi201 3B fe tsbRe@ kil khdWinB@StariaGoh bE thet refeirell ethbodiment in
user"s order given existing market conditions. Then,
Fnlchtelt 85 lal BSRAI RIHBLES & AGRhit 1B use a neasure
of market 1 npact defined in the Summary Section -the
di fference between expected and actual rates of
execution as an indication of whether or not the
sel ected tactical algorithmis succeeding and shoul d
be left "on,"™ or if it is failing and nust be turned
"of f." However, while the preferred enbodi nent
enpl oys strategic algorithnms that use execution rate
and execution rate anomaly to drive the selection and
managenent of tactical algorithns, one skilled in the
art could easily inmagine an enbodi nent where the
strategic algorithnms enploy other |ogic and feedback
mechani snms to drive the process of selecting and
managi ng their available wuniverse of tactica
algorithns. [0053] Wiile a strategic algorithmis an
al gorithm capable of initiating and then managing a
conplete trading strategy in the face of changi ng
mar ket conditions, a tactical algorithmcan only
pl ace and manage a series of discreet orders according
to pre-programmed instructions. A specific exanple of
a tactical algorithmis an algorithmthat posts 100
shares on the bid, cancels if unfilled after 2
m nut es, posts

12



again on the new bid, and so on until the total
desired quantity has been purchased. Therefore a

wo a@viiemb7 al gorithmis a relatively sinple al geeT/UBI007/067528

that follows a single behavior which is characterized

in howit reacts to events and data fromthe market.

14 WO 2007/ 127857 PCT/ US2007/ 067528 [0054] It is

i yportant 1o e tng di.stinction between strategic

ANELH ERCEIRIOLL Y NG, e B2 Wien a user

selects a strategic al gorithm he does not have to o

[004f dirgfisrredusmbedinggits ehtheaprgennt dmvetian avihhdt sek fprthedn detail with
the existing market conditions, nor does he have to
reicrage tolhtbe dearahgnfin wihecht ldct ietatncalngorerdlhmdfer to like elements or
aggression as the market noves. The only pieces of
btepothrdighein. t he trader needs to provide when he uses a
strategic algorithmare his trading paraneters, for

[0050f avt iR W shafe glci arﬁidt"l%gtiéa@)A:I%‘ocﬁtﬁﬁs 8RR itl?eeSub%llg ﬁ?ﬁfém: A

ot her hand, when~a trader uses a tactical algor

SePmatisond op S toat Bt Piced B B ROh 1 ongay gpeatedty
he nmust manual |y change these operating paraneters to .
REFHEAMHIRT Bu oF atle gireasuntd Pk dalcBRAND I§rrempirfyevherein the
[ 0055] The Subject Systenmis Strategic Al gorithns:
plgosém s ophiraized s by meitesdfectivre ip sedeeia adtietisonditrent, without
of the subject systemoffers users three strategic
sdggal tottherpossitiibtyAtlat mag nat Goictivin propeiie ilExther tiaddet Badditions.
algorithmand the Pipeline algorithm As a strategic
Ak Qe t hpactitd el AaRkl Mandbl@ar ot dXetits paR bl f@39dibilyNiBt all of an
that uses a neasurenent of market inpact as defined in

. t i . . i
biler UIREY T8 hftal BB ATRLR boBrRkEE! O Bln purice
with a strate t hat can be su rized jn.two.goal s: .
bt i Ao oo R PRy Rk eI i S Rgputerized
mar ket inpact while the order is being worked. [0057] .
MPCcealfs eagEte BekiegchpFier | Ry dpvoksw eng rfir omgreg dactical algorithms,
executions, the Adaptive algorithm uses a cal cul ation
dépeapstipgcingtie exadow comhtiors; & ¢rputtethetr thie peooaks mnctiastaptadally at
algorithmis
any time. A strategic algorithm is invoked to execute an entire order, and maintain a

strategic objective such as minimizing overall market impact costs for the entire
order.

[0051] In the preferred embodiments, the user can choose between a selection of
“strategic” algorithms and a selection of “tactical” algorithms when deciding on
which algorithm to use for his trading strategy. For the purposes of this application, a
“strategic” algorithm is defined an algorithm capable of automatically selecting,
initiating, and then managing a group of tactical algorithms according to pre-

programmed logic that dictates which algorithms are best suited to respond to specific

13



best suited for the current market and to define a set

of operating paraneters for that tactical algorithm
wab@sa2mper ati ng parameters include but are noPCT/URIDBOG7528

tolimt price and aggression |evel. Then once the

sel ected tactical algorithmbegins to work 15 WO

2007/ 127857 PCT/ US2007/ 067528 the order; the subject

system npni tors both changes. in rket .conditions and
FYEKET ZoBRIP R 9T o PEGifiE AP ST cinoMathe b S GRUANS- ar Wijodsq §f the
its operational paraneters or selects a new tactica
arefrsrad pabediment uthe fubiact tsatema pEfersf theped strategis cugpathans: the
stays inline with the Adaptive algorithms two
pAdapsivy” glgatithm, Mor ‘€ xepecirf Ratel hlgorithive aid thet‘iPieeline” algorithm.
algorithm wll select and then manage its tactica
[0052]gArthis (pFefe b Bmbbaimdnk) ema@ltdéadtrate'gﬁcﬁalgfarithmgafsatdxpébted rate of
does not fall nore than one standard devi ati on bel ow

Q{ec{d%h §§ é&ﬂéﬁqn tﬁj@wrﬁ{lhg%c@@{)%eseﬁ&? afid Hﬁ‘&z{t@ ‘ijher ﬁ%gritﬂfn best

execut 1 on, based upon thé assunption that a stro

m. t bet ween ;expected and actual rate of exgcutiq
R B SRR BT ST R P ByS. Pragr SRk PE mese
it willl always term nate any tactical algorithpms th )
plealeqic algAridopyue eReastts Jrimpkee@ngel Giinsden F@o%@}m%fﬁectwn
cal cul ate the expected rate of execution within
ethie slififergnaeehekecencaxpeited ambadtenl ratesehexscuti¢re—t acan glication of
algorithmw thin its universe of control, the Adaptive
ahgbet dihimt thks ededidibtactial @lyoriviah uie soéceadihgahdsloaild pe ilefe“on,”
moment um i ndi cator which the subject systempulls

bf @00 i8 iR $ndShSdE tiufed REIT COMRMIOEr, SYhiTB IR Prefeli®d embodiment
popul ate this table, a historical database of past

%ﬁal?]g)?g fs{rgtgglgﬁaq%garg?llﬁglt HIRL %x&gﬁoﬁir§treoarnidc%:g:c1ﬁ%%rﬁ%e%r%omaly to

or vari ous ranges val ues
ric ment um, Then onceth.Al:JI tive Al gorjthm
Hites g SSleT A B B SRR T ol g Rt e art coutd
execution calculated for each of its tactical )
gdsfyimeging apicpivpAintans wairresthe sigatagie igoridpyempley Sthar dogic and
conmpares such expected rates to the overall average
featleachf mesheuinims am dofe sha protess toif celectal ggordi inhmaging their available
order to determine the marginal effect of the nonmentum
OfliveRE oLtpeE algodNeEIt | on
[0053] While a strategic algorithm is an algorithm capable of initiating and then
managing a complete trading strategy in the face of changing market conditions, a
tactical algorithm can only place and manage a series of discreet orders according to
pre-programmed instructions. A specific example of a tactical algorithm is an
algorithm that posts 100 shares on the bid, cancels if unfilled after 2 minutes, posts
again on the new bid, and so on until the total desired quantity has been purchased.

Therefore a tactical algorithm is a relatively simple algorithm that follows a single

behavior which is characterized in how it reacts to events and data from the market.
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rate. This difference between the expected rate given
the current market conditions and the overall average

WO a40g/1278657 t his tactic will be called the rate PCDIHL0Y7/067528
bel ow. The Adaptive algorithmselects the tactica
algorithmwth the | owest rate anomaly -and 16 WO
2007/ 127857 PCT/ US2007/ 067528 by correlation the

[OO%ﬂgeéq fr{l]g%teaggfto Hgﬁe R%e (ilS-t aﬁé&lbgt%v%%% Cs?rlaﬁég g(?r\llt rr.n% and tactical
according to their deS|gned speed of execution; the
algpatimsg %’Yl@ﬁnea e fpdectsy asiratericr dgerithgk thecdagh et higee to decide
| onest rate anomaly will be referred to bel ow as
Wheodl-thetival’ algatihmsi dre bsstaujpedosoy thieoexisthe magrhesinditaine, nor does
one woul d expect to acconplish w thout neking the

Bt gavd thmhmabe aH RGepnof ikhd tagti€asdlgotitiRt LeEaIstonbYs the market
ot her market participants. [0059] Once the tactica

ﬂloggsr gtﬂa%ﬂlyﬁrg%%{ @f irﬁ*gpmdtltoﬁ tﬁ@'iﬂzl@ér ﬂe@ﬁ@ tcpgro%ﬂfsc%}hérpﬂe uses a

ared wth the expected rate of execution

atfat%;(gl r(])gith%fl .are glr ){ral(.ﬂ %%agargaelish}(or E: blal{: ralt%& ?o) size

on I'S term xecu
t he tactlc |thn1d|V|ded by the t | share
ﬁl}dr BYed Qrb h‘gﬁ? g]baéld Wélﬁ%llal t{,adﬁ; B%soee@cg%a a’l gorithm he must both

percentage. If the actual execution rate falls nore

seat el geyithmd and seidld parhwntesy for theedgoritomes apgeationwis addition,
standard devi ati ons from expectations, that particul ar
haahuse ahanvall g ahbiigenthese dpsatihge pamntetere pb angidtary his memegy as
tactical algorithmselected via the sane nechani sm as

SRk LORELGRQUEncelO0 prevent itself fromselecting the
same tacti cal %gorithn1tmﬁce in arow, the Adaptive

[ooﬂggﬂ{e% c[%*“t{qq%fs‘%raﬂ ‘E‘g‘ﬁﬁhem asrecently di sabl ed

ctics not Iong as they are

10088) AL Frgsiots; ﬁwespr%tf%@ FRRBAEG oo ARBR R offers wsers

algorithm enmploys this nmeasurenent of execution rate
Briemuiajesis algoridaira hestyilansive atgoiting, tha&xequioadiate plggrthm and

managenent of tactical algorithns, other mechani sns
fher Ppeliec tlgogithrh ac s calstrategior algbmthui, nthei Adugptiby dgmgem is an
skilled in the art also apply.
algorithm that uses a measurement of market impact as defined in the summary
section to automate the selection and management of a set of tactical algorithms in
keeping with a strategy that can be summarized in two goals: ensuring that an order is
completed and minimizing market impact while the order is being worked.

[0057] To translate these high-level goals into order executions, the Adaptive algorithm
uses a calculation of expected execution rate to determine which tactical algorithm is
best suited for the current market and to define a set of operating parameters for that

tactical algorithm. These operating parameters include but are not limited to limit

price and aggression level. Then once the selected tactical algorithm begins to work
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[ 0060] The "Execution Rate" algorithmis also a
strategic algorithm However, while the purpose of

WO b@7Aempt i ve algorithmis to automate a tradi PQI/US2007/067528
strategy based on mnimal market inpact, (neasured as
the difference between actual execution rate and the
17 WO 2007/ 127857 PCT/ US2007/ 067528 expected rate for
that tactic given the current market condigions),.the
B poge Bt sthect EREEUMOBH ORIt éF‘@lB%FF R AR4rEet pngitipgs and the
the user the flexibility to automate a trading
aleprthayy agtuelgpigioh gx ey tipheand apistsiits opeiaipna fParppakess or selects a
i mpact with which he is confortable. For instance,
tére tdexiedutlgaithiRab enalrg Grak tHemateodlodddrexeaiahs $tays ialine with the
trader who has nore tinme to conplete his order and
Wanptsyel AgoiSBmAN veX PEiktak P Bodl&t Mot @ecifRally, aheTAdapavt hllg6rithm
Adaptive algorithms stated participation rate target

V\(V/Ifill@ rseRXAARA Qherf Qi%’nagi €G Utk @Al ra@é(ﬁ)thmg’ subRMth@ e _ag&ﬁal rate of

o has less tineg, not worried about market inpact,
gxnet%u{ign Woé:sl hod Fatllomaot%é: %?atn Snd R0 RaF8 UeTRpbYy %e?o)%x?%lflttlw%nstandard
rate 1Tn order t'o get nore doné in a shorter
timeframe. [0061] Just |ike the Adaptive Al gorithm .
e e gBiFi Heain Phied yhoasili avumpton that a
mar ket inpact as defined in the summary section to
stednge misgpadch hetweeneraepted hed gniugkrate obfexeaudiondala reflection of
algorithnms at its disposal. However, when a user
infoimagibesl lehieagExBatiidranreRatvelladlgayd telminatehanystabfient talgorithms
system does not assune that the wuser's preferred
B FLTk fadtdl BxdchitibR eatdOsl @M 592l ue (20% in the above
exanple) for the Adaptive algorithm Instead, when

(03I BEP b Hin i SALR JBE Q0L BB cBiftitions for
rate;. anywhere from5% up to 40% he nce the.user .
Fibrac PR B KB dcuitrgte popatfnBe Aput Heoritm
system selects the tactical algorithmand associated
Biserthe icHECHay e PE A Segmigal wiice nipaentypdpdicpier whidy the subject
i nput given the existing market conditions. Again, the
syhjne pulls iretmeariabkegoretien thearmmpwitrbbadsméigyr Toglopulatt thisgrable, a
the expected rate of execution for each of the
Bieiricalbli/abase of past trades is used to calculate the historical average rate of

each tactic for various ranges of values of price momentum. Then once the Adaptive
Algorithm accesses this table containing the expected rate of execution calculated for
each of its tactical algorithms within the existing market conditions; it compares such
expected rates to the overall average rate of execution of said tactical algorithms, in
order to determine the marginal effect of the momentum on the expected execution
rate. This difference between the expected rate given the current market conditions
and the overall average rate for this tactic will be called the rate anomaly below. The

Adaptive algorithm selects the tactical algorithm with the lowest rate anomaly —and

16



tactical algorithns described in the summary section

and in the description the Adaptive algorithns
wWop@rdarissy procedures. 18 WO 2007/ 127857 PCT/US2007/067528

PCT/ US2007/ 067528 [0062] Then, as the tactica

al gorithm begins to work the order, the subject system

nmonitors the actual rate of execution, determ ned by

he nuphe shares e ecuted by a rithmdiv

by Soieene afe (ke npaaet ompire T agitl et flaghed o

each mnute interval. It then co res t he expected

el it nopMplatands apgies e accoiding Wethe rigsigherk speed (pf| execution;

execution rate, and if the difference between the two

thendxpested gatg rafathe  noidn ran dacsicawilartie tevasatadto anomaly will be

makes adjustnents to the operating paraneters and/or

tel@rddB©tbeltodl aetB@line hid: ix iva@réxy RREeBgHdalate diR would expect
Execution Rate algorithm maintains the rate selected

K
su%%%?tp‘ﬁé@s?%{%gﬁ HikindRe AISFIANE AR R Bk Ritectable by
Eﬂwy aﬁ?l rEmrmhn the embodi ment aSSOC|at§d mﬁth the
I pel'ine BHEPRLE ve tradi ng systen1 i's inportant
pnote that while there are many fi ures exanpl es
[00%‘%30%6& Bretecal r?l&%t%malapmeé%mgoﬁwt 2l iafee b sEeFugAn is then
enbodi nent of the subject system adapted for use with
torepPpg evithndhe Txaaitedy rafg of erpcution afhg eed of wsernmingite interval.
designed to work as an adjunct to any proprietary
Thadctgl sys oéraxetutionaidideg:rpliratdf oy the siadest diecusé byothe tactical
exanpl es fromthe enbodi nent devel oped for Pipeline in

AIgoMehYn ldivIHdS by e S6@P&haRf pRRRI EAtHOMpef ubik@ySpolRed as a
system [0064] The purpose of the Plpellne algorlthm

B cétﬁa%el. (&)@E’ ac £lsext681tlo%|r5fegal? @oféttﬁlgﬁ § sthHa?&de\)%t n or rises

ace ers on the I'ne tra ystem

t di :
Fitt it e cfap PR, faids, frﬁmo%éle’é%gg"é‘ﬁ wﬁ%ﬁ%ﬁ%%@m fgetical
mant to place or cancel a block order on Pipeline.

algarithan i %F%Déﬁds@@cﬁepl)accfd@ gingw tagtica} plgorthae Rf‘slect“‘r‘fht’laath‘%e same

pl aced, as well as the frequency with which bl ocks are
mephaanins ke dlescribed above. To prevent itself from selecting the same tactical

algorithm twice in a row, the Adaptive algorithm remembers the three most recently
disabled tactics and will not select them as long as they are on the list of the last three
tactical algorithms selected. While this embodiment of the Adaptive algorithm
employs this measurement of execution rate anomaly as a mechanism for driving the
selection and management of tactical algorithms, other mechanisms for selecting
tactical algorithms imagined by those skilled in the art also apply.

[0060] The “Execution Rate” algorithm is also a strategic algorithm. However, while the
purpose of the Adaptive algorithm is to automate a trading strategy based on minimal

market impact, (measured as the difference between actual execution rate and the
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after fills. In addition, the Pipeline Al gorithm
allows the user to coordinate the entry 19 WO
wWQO@7n1BFB57 PCT/ US2007/ 067528 and cancel | at i p€T/082007/067528
bl ocks on Pipeline with the user's other algorithmc
activity conducted via the subject systemin the sane
synbol . [0065] FinaIIy to further reduce the nunber
of times rrustrsp nd t Pi pel.i ne
Sycelefiots Tor b Fettnreaft ROt stirkslecoatsBin i mepescof the
a price limt for automatically accepting passive
Esenvtion -t algoritiatis flaigive Beewsst dhe flgxibilife te eptanee @ trading
price but fall within the NBBO, and/or to designate
sthegpecedrilimge ko ahastpanfies lenbermf harkebuingpabe with [wingh he is
to accept a trade outside of the m dpoint-for exanple

vhefdtablee Foelkiaard, tid EReREon Ratealigsrithel Ouldge ideal for a trader
10-minute trailing average price, or other price

l)'hqgtrﬁd?@ it J&O&ﬁnﬂla@thls‘:@ﬂaelbgnd {grglgﬂs & dsd 8 ERQSKon rate that is
s i1led 1n the art [0066] In addition, those Skl|| ed

! é’Teé tt K &%EOA? ave dl orgh Ko s? clacg éil 1<r:1d g@ %fgﬁ:lzt;\ 7famaple 20%
i ncl uded here_ but re covered in .the scope nd spirit
BYCHHPR rasH P (OARIUBACT Wik RaUSeime it B rrEier GRo rpdket impact,
either the Adaptive algorithm the Participation rate
andyiorwilllng toraceapy a pfiore hegressetd Garutiingoici inlprger to gefemore done in
Pi peline algorithmensures that a user will not mss

t kisorap piatefamet y for a bl ock cross while he works his
order in smaller increments through the subject

[006M Tusimiike &Ehﬁﬂa]?i@:o%ﬂg&ﬁhﬁl aht eEkagon [ RAE 7highiithed |ites the
it is |nportant o note that while the preferred

ﬁ%or 2! f QHAr et 1111% nsgrago({eﬂlgé 11%/\}21?%%11{[111’%? %%rﬁfoEIQE &01e6t and then

i ments ch 1nc
gorl e th 9s§. 00|at ddMAthlt e subjeg
“ﬁdi“‘fr%f‘r 8 ?E E}St 3, (B8 ordketsVamy @ et
|ndependent vendors), can easily be inmagi ned by those

yRtiatesethej Breeptgon Bﬁ&e Aeriithime theng i?&ééYStfﬁntdﬁéS gehpsumpdhat the
spirit of this application. In addition, one skilled
iiyer'shpeefarred exaghdoratasoisitheapd e amuce@Beidinrtha tbave@xeinple) for the
the subject systemincludes a
Adaptive algorithm. Instead, when the user initiates the Execution rate algorithm, he
must select his preference for expected execution rate; anywhere from 5% up to 40%.
Then once the user indicates his preferred execution rate, the subject system selects
the tactical algorithm and associated operating parameters that will best meet the
user’s input given the existing market conditions. Again, the subject system uses the
same methods for calculating the expected rate of execution for each of the available

tactical algorithms described in the summary section and in the description the

Adaptive algorithm’s operating procedures.
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strategi c al gorithm which enploys the sanme nechani sns
used by the Adaptive and 20 WO 2007/127857
weANWEBRSD7/ 067528 Execution Rate al gorithnms POI/US2007/067528
sel ect, manage and switch between the subject systenis
uni verse of proprietary tactical algorithnms to select,
manage and switch betmeen a set of third party
rithms, Such a str ic algorith i m.nate
(0041 e 8 R BECHC RO GHn B6EnE o0 Chisboeviten (B¢ SRR Srstem
hundreds of broker-sponsored/third party algorithns
mogitpisdthe gefpalagte of Guseution determined hydhe agmbey pfgsharsicaecuted
conditions, rather he could rely on the subject
byaneﬂgaithmatﬂiv'tdiedﬁ)ysthb gothl emremnprimed 4génetape, at the end of each
mechani snms to choose and then switch between a set of

el i@ hly l@h@DEdrhpii®s @8 ek R ted¥xd@itiopah@neleeted bgnkk user and
mar ket conditi ons evol ve over tinme. [0068] The Subject

@ésic%ml %x&%@ﬁ)h (}Qt!e ﬁllcg i t'hE @Eﬁeretﬂ&o@e%}veéﬂqt}@qq}ot ﬁtﬁﬁbér? 1s greater

the Strateglc al gorlthns descrlbed above, the
bj ect ste k S a selectian
82118 tolng g an gor V{a 101, it Bar eC%dJ U érélgrgts% the é:gaelntg é)a ametc,?rs and/or

algorjthns are prOV|ded for the_user mho wants to use
cditicnhlEorbmalitin EBiedhit hERKeaptinh RatrEoriibe meiRtins the

to turn over the selection and managenent of tactica
titgenleatdshley tho userst rat egi ¢ al gorithm As previously
defined, a tactical algorithmis an algorithm

[0063]rer Pipelivd Alzopittaa i in gheamnobjaangabmirgthindderasegic algodihng but is
to a single set of pre-programed instructions.

BRIGVAvilMle an SBE @&tHcAMH: dsdsclidtéhvitl @Rr PibbINe AkdrPWive trading
thé wuser to automate his trading while maintaining a

E&s@?ﬁr ¢dg %r%%rt?lftt P HBtrethF.to Wflﬁe (e fb %ﬁgﬁ %ut%@de)lg]amples and

ancel atio orders nmpor t ant ote
en the ser oys ta tlcal r|th ﬁg )

BRI he e e eﬂee%? 3 aidfie Fibiegtopystem
the aI orithm s operation. In addition, he must

oy Ush atgethe Parcing Jarding systerpaths ribisetssystsm is designed to
na|nta|n his strategy as market conditions change. The
vobj ecan gljsic o agnpivpestatheadisgsystan setrading pdtfoem, and the use
these paraneters through sinple drag and drop
of examples from the embodiment developed for Pipeline in no way limits the scope
or application of the subject system.

[0064] The purpose of the Pipeline algorithm is to allow users to initiate a strategy which
will place block orders on the Pipeline trading system when certain conditions are
met. For example, a user can indicate specific prices or price ranges when he would
want to place or cancel a block order on Pipeline. A user can also specify the size of

the blocks that are placed, as well as the frequency with which blocks are replenished

after fills. In addition, the Pipeline Algorithm allows the user to coordinate the entry

19



notions, as will be described in nore detail below 21

WO 2007/ 127857 PCT/ US2007/ 067528 [0070] However,
wobiora218ie use of these tactical al gorithnms doRGI/US2007/067528

require greater involvenent fromthe user, a trader

can use these tactical algorithnms to automate a

conpl ex trading strategy by initiating a plurality of

tacti ca go re is.an ..
oikE el GO S PIGRRE o ing S i U TS HTe g GBRTE Hiiviey
to buy 800,000 shares of EBAY up $30.55. However,
F@tdugteéa@a thp sebjedteustenan fhei semses@behat al gorithm  he
realized that the stock was nore volatile than he

[006x]iFgnalh, [ty fultberghedncd nist eacbaf of ¢mmsed itragert hatst fidspsid to the
buy algorithm he decides to |ayer a few nore tactica
BIp@Dhd saiem, honddeeah® Be NE PipdlmRCAZosthiAtegdt 4 Qrivatiahit for
the volatility of the market. So in addition to the

Qﬁtbﬂl‘aﬁ@eﬁl b&aé Vﬁ’( r%o sk 1@9] cohﬁteﬁgff&satﬂﬁ’tt ﬂ@lr toaé)&eﬁﬂ%tenrfhé Qeference

buy aggr éssi en the price drops bel ow

ﬁ%%t g@rfaltlo ano eplgﬁﬁ Vel %P%A'p (ri]es¥ I?l%tept e Is CC-l flc %%cun?stances when

aggr SS|ve
poves ﬁh$31 60. [0071] Once the S initiat

ag pop %@saéC?PéetqaésPuﬁ}dg&f R Bwar% Whére the
subj ect systems "unified" setting ensures that the

owreant cdierevapagre isabdlow e d O-ingtey frafiliak avaxage qaice, or other price
algorithnms as part of unified strategy. This unified
saidatiog nfetledt shat emebeyintugiter tb froe skills@in-thantti at ed

tactical algorithmassociated with a given synbol as

[006FTh Riditfon! WHETskAGAr BOMHCarP IR infa@incCSRBP bRler 3tr§ @ents
as two or nore algorithns are associated with a

RN fo G Sé’!)li;] iell8 aﬂgjﬁg{eg‘ft\!ﬁ{ I?CE] %angﬁﬁé& figk e are crgrgered in

coordi nate t|V|ty eac e algor

ainst a sin ItIO oal Tha
R R S duBfnimetionadn tisr e
trader |aunches the first r|thn1for t hat
pappt el garitBnthe| Rarticipatjoq fé@@aﬂ?@r@hmr?é agy @é thet tactiggl algorithms,
800, 000 shares of EBAY. This coordination is
Fheel?ipﬂ'abtl lg@rthinl @duisy thaepuseg willaok nofs tielopppewmity for a block
orders, the position goal, the achieved position, and
LioBd tvhilBeheSWaiks Qfis BRI O dRhBert DcReeptsa@athgh the subject system’s
other algorithmic offerings.

[0067] Finally, it is important to note that while the preferred embodiment only
incorporates these three strategic algorithms, other embodiments which include other
algorithms, either those associated with the subject system or offered by third parties
(e.g. brokers and independent vendors), can easily be imagined by those skilled in the
art and are included in the scope and spirit of this application. In addition, one skilled

in the art could also imagine an embodiment wherein the subject system includes a

strategic algorithm which employs the same mechanisms used by the Adaptive and
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22 WD 2007/ 127857 PCT/ US2007/ 067528 on the market in

such a way that the sum of the achieved position plus
wop@n/1e18der s never exceeds the initial, aggrepar/@s2007/067528

position goal. [0072] In cases where both buy

algorithnms and sell algorithns are being used, the

algorithnB that are working in the opposite di rection

o the sitio oal are . limt to pl ace. ,
bRereGn i SRRt Sle ey Syt suted it M 3iject system's
original aggregate osition goal. For exanple, if the
yaixersg of mou)rlaqarsa@gwg aleerifas tpu sglecly Hunagesandosviigp between a set
800, 000 shares of EBAY, and the achieved position is
B0V B0 hadgeithok. SBAY; sttedic alg@iflonOvsiid cksipentienged for a
(potentially leading to a position of 600,000) at the
hioierot heve asdl@hboenahichhbeehdlhgadicihng BioRei dpohidédthird party
then an al gorithm seeking to place a new buy order

Igbhth% drk %Et%lt@:@ tAWERK hHBPﬁe%n&&Oex%Q Stﬁéﬁ(@tsconﬁﬂg)ngr}ather

gorithmseeking to sell wl [T mted to

har e 1L3f073] t-l;:hesql fegtr es s%emas rrfe:a 1t Ofs ltec 10n a a ement

t%lng, *helsi j ec szs en1autonaf|calf coor |n Pé%

the or der |V|ty riven all user-initiate

fgehanisaes Q) %8?%%% %?Wléch PEFEY FErofd V%B?rt%aléﬁﬂ@%as the

those algorithns will only place orders that both

puslel pwametges andpnarkefreogdisioneevdloydver img. keep t he

trader's position inline with that original position
[0068]alhe Stibjest §eadmitselaetiedd|Adgorithesi r ader to enpl oy a

plurality of algorithns with specialized tactics in a

[006ANB@8iof k6 e BYraWigidTo orBYE BBschiBedhbdvRNMBRAUB B §/stem also
order position. In-addition, the subject system

Bffé’%I q{gsustep% L] 9(91%5 (yi‘ Ia@ efl%c\%tﬁn% me ﬁegce(!e S Yé %He%% tactical

cues descrlbe iIn deta

trac hi s pr relativ hi s aggre

alsifithrngte BrARE for bk ethoctonug e uiieHES RS ¢ bl o
si mul t aneousl pul | the trader away from order
F@@éIbuhid(??%nﬁ%ﬁ‘é?@ér?%rftlrf\/\/ﬁwreth@nﬁé‘?%lloﬁgalﬁﬁ glanagement of tactical
capabilities for higher |evel strategy managenent.
plgoidhmsDeci shiategionlganthil.ghr prehmwusly defined, a tactical algorithm is an

algorithm concerned with placing and canceling orders according to a single set of
pre-programmed instructions. Providing a selection of tactical algorithms allows the
user to automate his trading while maintaining a higher degree of control over the
placement and cancellation of orders. It is important to note that when the user
employs tactical algorithms, he must both select the algorithms and set the parameters
for the algorithm’s operation. In addition, he must manually change these operating
parameters to maintain his strategy as market conditions change. The subject system
enables the user to set and alter these parameters through simple drag and drop

motions, as will be described in more detail below.
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23 WD 2007/ 127857 PCT/ US2007/ 067528 [0075] As

previously noted, a user has the ability to choose
whednagmssstrat egi ¢ and tactical al gorithns whePCTIEB2007/067528

t he subject systemto automate his tradi ng strategy.

Because the direct selection of tactical algorithns

requi res nore thought and managenent by the trader,

subj ect stemincludes two.tpols to help the
IOO@S?%W%% W&@%d@et 8% eqfeg}ese rfﬁ‘f’r’tféfl %lg‘%rﬁ]g’inF Cg&s fequire - greater
al gorithnms rather than relying on the strategic
HvgbemeRhEomothgatigie 2 tragies cate pesc thiegm tacigal tafgopthnp g gutomate a
two tools are the Execution Rate Scal e and the
Bahplek dradivigt stiasegy bt initefinghi @hradityeofdestighetforithefqp the same
the trader understand how each tactical algorithm

Wollt. Haieas ag txathle: 4 iRr MtidBlactibABY Slingleerl forREmtt 80y 800,000
Rate Scale is a tool that provides users wth a

COMRASEAEBXS ulTBH5 5 H Qe e 8eCX iE’c{égtlthEéjaﬁéi‘th% iﬁftia%ﬁecﬁéh’téahgﬂ}ithm,

for each of the different tact algorithms. T

Hfl:’l rrc?a 1%&1 agat ttlli]el Stoslgalag rrll Sre tv%}art]i% H}aﬁ eer gri %Hﬁ@r tofalgl%q hl(r)l\SIYead of
aggressi ve eac actl ca al gorl mis n re | ve

basis b resentipng .a scale that |ndicates where each .
e g thab B Bey aledsthen. fes}dgé) i [ feay oo ctical algogithms
of aggressiveness- both relative to the other

toagredte almerk goanoe ntatagy teamatsh iraydatility of theenadat §gén addition
scale that represents expected rates of execution.

tththe sciginal buppdgosthor) ht hédssanbjtec hlgsyidine rd suyRaghdssiaclg when the
whenever a user drags a synbol froma Watch List over

?ﬁ@e afopk R14AGH0CR! ansth6iOtd kO Mpassivel wiRE el BrEadoves up to

actical algorithmhighlighted in yellowto ensure the

{ﬂ?ﬁé@‘%ﬁ%@%@ﬁ%%eﬂh@&égﬁ% f78hd ﬁﬁ%%&ieg %P&%gﬂsﬁ%d he

or t pur pose of i's application,

iy ch List" js defin qb S a resent ation. 10300%
00T, P e hEy e T 3o BT BRE] ldfuuradoripRy. the
monitoring (Figure 1). The Witch List may also be
sEuerE ctysEm ® tuRieds efettingoeaaesviid gdire Ater Spast amnagve)l these
in such a way that the synbol -representing cells
widixhdunl tthaticaslgbrithinst asapast bf niigedd tsorategpf Bhisanifonl sbiowg treats
the user's order(s) in that synbol. The exanpl e shown
ever{ofler €roln a user-initiated tactical algorithm associated with a given symbol as
part of a larger aggregate order. For example, as soon as two or more algorithms are
associated with a single symbol, the subject system automatically coordinates the
activity of each of those algorithms against a single, aggregate position goal. That
aggregate position goal is always established when the trader launches the first
algorithm for that particular symbol—in this example the order to buy 800,000 shares

of EBAY. This coordination is preferably enabled by keeping track of all open orders,

the position goal, the achieved position, and limit the size of new orders to be placed
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24 WD 2007/ 127857 PCT/ US2007/ 067528 is a Watch List
used in Pipeline Trading Systenis G aphic User
wo ndogntmse (GUI), but any other version of a POWUSIW07/067528
List" as known or could be inmagi ned by those skilled
in the art can also be used in conjunction with the
subject system [0078] When the user rolls over the
2 in he Wat ch List that s .t.o trade,
B ite wykgin Tichahi 140 Ui oh oL et A 65 9 P g orders
to make it clear to the user which synmbol he is
Boyce exGeRds thriigjtipleaggregaihpesitiqn 48k user clicks on that
enl arged synbol, the "Dashboard" 300 appears at the
[00Bdde oifsest héierdabath buys talgoFitlgoy @nd)sell Fdgorithime grertpogessed, the
of this application, the "Dashboard" is the el enment of
hilgerigiul] @et are SYSKRIF i8 tHS @ppdsitt @lifedtén WheesstdtdtBposition goal are
avai l abl e algorithns are presented to the user. In tﬁ

an%@ "'th %ﬁa&n&ﬁgﬂs MR wﬁlh %e{jé%hb%}%a%n E)Yce@(ﬁ’ R Bﬁgﬂ’@f} Qg g?egate

user clicks on an enl arged In the Vﬁtch
the. a nt of r eal
B%Séfa %r} éaalbyﬁ%r %Xamé)u%rgglge 1SJ§/eSrtse1 1a a§%regalltﬁ tpé)rs 138 egoal is to buy

B Y S SO G SEEEREA wi
|nterface vi si bl e whenever the subject systenis user
100.00¢ sheesi pendiper(potantial yslendisg de s lppeioB Of KBP.APNait the time the
[0079] In the exanple shown in Figure 3, the dashboard
3d0tiomat threkes|gbtdtinfsald miangl; tienenmmeaigsithmbeckic®rsplicra new buy
al gorithns include those for strategic algorithns (an

BRRPYIN Be 13hGQ fot HMaRPRum df RDOODO RBardd, 4Ad Iah fmn%o%ﬁﬂm R8Eng to
tac

an execution rate algorithm 306) and for i cal

[ | gorithm 308, a reservist
Qﬁﬂ&ﬁi%ﬁﬂﬁg%gu) éﬂ&§§$~glgorlthn1312 and a sloth

thn1314% ario orithns are e

[00@415 PE g fingl g B Bn el dinee T o] SR B aarcally
shows what it |ooks |ike mhen a usen.has drag ed a
s9mBipntep Hog erdepativitygavery by Ak usesupitigied tpetisiab algorithms for a
tactical algorithns, the "Socialite" tactica
pargoulat kymbol rsgute dak tipsb atgorithmes #xlé oulyi WaceRaders Sbatl twth follow
402 (descri bed above) and the Behavi or
their pre-programmed logic and keep the trader’s position inline with that original
position goal. This feature enables the trader to employ a plurality of algorithms with
specialized tactics in a coherent strategy without having to micromanage his order
position. In addition, the subject system provides the trader with multiple high-level
visual cues (described in detail below) that allow him to track his progress relative to
his aggregate position goal. As a result, the subject system is able simultaneously to
pull the trader away from order level micro-management while enhancing his

capabilities for higher level strategy management.

[0074] Deciding on an Algorithm

23



25 WD 2007/ 127857 PCT/ US2007/ 067528 WMatrix 404. It is

inportant to note that while Figure 4 depicts an
wendod2sent with four tactical algorithms (theCT/US2007/067528

"Socialite,” "the Reservist", "the Spray," and "the

Sloth,") Iimtless other enbodiments with any nunber

and variety of tactical algorithns, both proprietary

he sub ect yste provi de rd part .
10071 et Sheediding haene ARG e kS Rtk qelandactical
the art and shoul d be understood as enconpassed
aieoAthmst Weehpdas Hie juRisshyséin t¢ gutigmateThis todmgnyraiegy| Because
for hel ping users select a tactical algorithmis The
Behhnecoseleduan rof Xactio4l. algdhrehiBe heqiies nie thoughsargimanagement by
el ement of the subject system s user interface that

Gletrslet, e bRt $yRieAl Meludentvabeuls tb helpahataes #ho dbdide to select
behavi ors of the tactical algorithns available via

Bﬁﬁuﬁ &&dal §1§5hﬁﬂs Ilz:tﬁl%FHlaﬁSregtn &?ﬁl@ strateglc algorithms to mange

behaV|or defi characteri stics n1g et her

1s se orl tfornlheﬂlosf se Otr de %1505 € ecu%[)rqellligte Scale and the
aces reserve ers or ITHI n al ns

presence it. plac ers
BBesrior v %e%?—wlegh & caief %h]é?lﬂ e fé%fieawa%errﬁt@mrbow each
"kicks" or "punches,"” "ducks" or "blocks," "stands"
tactical glgorithm @@@JZ]teﬂaGt wigh thepearketnt to note the terns
used above are only exanples of characteristic
[00TiEsKtei Bkedusion aRatet $rate &Ny et ther pevican uers usell 4 @omparative
descri be behavior-defining factors, assum ng they

RRYSirEBRME RApdRId laleotekadRioh f6NCheh OF UR difedBSEEHAAEalBEMIhmsS.
t he algorlthns wi |l behave in dlfferent mar ket

Ef’ﬁ@ %'utdo?é‘ of il %Cﬁy tp 903 ﬁlel fuste{]éeul{@f vf gg%%%s?%eﬁ efth tactical

used e tra
how each hn1MA % era e W t hout

et R Fﬁl%teeﬂaﬁalé S g SCE 1y B0t esgy cach of the
logic that drives the algorithm s operation. [0083]
Teilgblectagtioahalegauny BYls gt # psale phasgiseiveaays- épthheslative to the
roll the nouse or drag a synbol fromthe watch Ii st
other tamiealofilgbhithniscems as hatmpaepk 63 @nperaerttagst sedd that represents
al gorithm
expected rates of execution. The scale appears on the subject system’s Dashboard
whenever a user drags a symbol from a Watch List over one of the tactical
algorithms, with the selected tactical algorithm highlighted in yellow to ensure the
user knows which algorithm he is considering at the time.

[0077] For the purpose of this application, “Watch List” is defined as a representation
100 of a collection of symbols 102 the user is interested in monitoring (Figure 1). The
Watch List may also be connected to the user’s Order Management System (OMS) in

such a way that the symbol-representing cells within the Watch List are linked to

information about the user’s order(s) in that symbol. The example shown in Figure 1

24



26 WD 2007/127857 PCT/ US2007/ 067528 (Again, see
Figure 4). Wen the user takes this action, that
wo a@viiemb7 al gorithms Behavior Matrix w il app&RUS2007/067528
behind the algorithmis icon. For exanple, in Figure 4,
the user has dragged the EBAY synbol over the
"Socialite i con, one of subject systenis the
or i.t hos.. By | ook
LRI Aol DR kUL D ST A58k e g, b
t he user knoms whi ch combi nation of factors
amaptet waipige of Be YWeRAAsSr a0knawiher ¢uddbe impgingdbk thege skilled
at the Socialite exanple, the user knows that that
al thonitichmalsb bk ulquostconjondemswitiatheesnbjebaystemak e”
orders, place orders on both "ECNs" and "DOT"
[007 rwneh @ 108r {18 ofatahé afzhBoll 10QUh eid WatcdNdsd th@thel wakh td trade,
mai ntain a VISIb|e "presence” on the market rather

Hﬁ@@yﬂlﬁ'@ltls @h@\%‘l '39 an e‘ﬁisa?%e esgnﬁfo@* 803, so As toarngl&t 1tfc‘?éalr Yo the user

I nside a m ddl e arrow, as it does

hj np! ans al.gor i thn1 a
SRS bl BRSSP gl e
on the circupstanc s inpportant to note. that
AR 6 T PR o Y bapRss Bi(he bHE Ghdbt V}é%@géal%éﬁgure . For

problens in algorithmc tradin the need for traders

the pwigesest efnthis ahpligginer tie e bpwd? ipfthe ebranant cafl e subject
al gorithm w t hout having to know or understand the

sy sgoi s tubkrlistetfackewhare ig: dvagatde algoOBvs & agsamed Orthpuser. In the
Al gorithm Sel ection and Initiation [0085] Once a user
PrgerfRcd iR iMmbi Ghe 84864t RN NS PaRRtWhdnO e cBOE dnSan enlarged

ready to initiate an algorlthn1 all he has to do is

Qifh aleswgaﬂ'ua%ﬁ%m RimfeQné AAG8y o Ut rMEGke debified by

onto the icon on t
Eepr sents he al gor.i he.wants .to us

T .
&' RtdiharuirinlelBhl o i ans SBend@, FRGofca: e
background of the selected algorithmis, hlghllghted.

fiashberrd uis et ' peTogieah appest qfsthe ofihicst susted hinser acpy, Vvisible
the preferred enbodi ment, this action of dropping the
shaixyer die sabjectalysfomi’ s dmer mépfass enepengniaooar’s desktop or terminal.
automatically | aunches the algorithm As a result, the

[0079] In the example shown in Figure 3, the dashboard 300 includes the following
elements. The icons for algorithms include those for strategic algorithms (an adaptive
algorithm 302, a pipeline algorithm 304, and an execution rate algorithm 306) and for
tactical algorithms (a socialite algorithm 308, a reservist algorithm 310, a spray
algorithm 312, and a sloth algorithm 314). The various algorithms are explained
elsewhere in the present disclosure.

[0080] Figure 4 shows what it looks like when a user has dragged a symbol (here EBAY)

over one of four available tactical algorithms, the ‘“Socialite” tactical algorithm,

revealing both the Execution Rate Scale 402 (described above) and the Behavior
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27 WD 2007/ 127857 PCT/ US2007/ 067528 subject system

allows traders to initiate conplex trading strategies
wowao/120887T ngl e  notion; here a "drag and drop, PBCHus2007/067528

ot her single notion techniques as can be i nmagi ned by

one skilled in the art also apply. Wth a sinple drag

and drop on one of the three strategic al gorithms,

M}t%iug%S% IOE%%E%&S%P Ore g%tp E%a %@’ t 0ctss eatn emnbodlment with
automatically selects |n|t|§yes and thep‘gd usts the
EQug otlamq@ln adgorislams dfheal SRsialitns thfzed%ﬂsw&t te%%pm " tapg “the
user's order based on the user's order inputs,

Blolh, "t ilmatlessabthst sndfodimperketwittorrliyt nombgr amdl variety of tactical
rei nforcenent feedback on the algorithnms' inpact on
hillgerifiaisk @joth || feharfl foethratuby@k Ysystefn th@ prs@tied boMRiidS party
not connected to his Watch List, or if it is

?Rﬂﬂ{%%t ggh Bithy b0 ‘%mb!%ﬁéd 9&‘&10@@ ﬁﬁhéd’ i &€ ake Qﬁd %‘h&ﬁ’d beURgRstood

eature draggi ng the synb over any of

orithmre nt i i.con except the Plpellne
Al %ﬂor mtpﬁrrsfd\)ﬁv)loﬁliI t%r \r/eengt 1nven§| 1éhbone 502 at t he base

the alg r|thn1 jcon or its behavior matrix

[00%)1;1 s @Cel)l (b riof gl pRsse selsst %ﬁ%%lcglpﬂg%%}m &fnTh? tRehavior

Fi shbone is a dynamic, vertical ©price scale that
Maiie deh et Brrbarior Mattix b afselementctfiths sibjest systesn’s user interface
sel ected synbol. The trader can then drop the synbo
gtat hyjivees| thai dseoinfoleatpmi aleous e ehaitabierietixy bsletviorn gft the tactical
algorithms Iimt and initiating the algorithm In the

h1gsHMRxesyAMBBIeeyih NBe UaBjectS sy, EfargIBN 8¢ tugde tiRhhVI6r-defining
subj ect system but the ‘'user has di sabled the

%Qcter?s ag Qn ﬁ@i}g r\@het]ilérhﬁlel: 1% Hle“?({slt m@rdggeof"s‘ﬁ[(est’ ’oorders

or the algorit S nore passive
m t conta|nedi

BC“F%Se rﬁ?%‘feec‘?rdS‘iﬁ Vot At oh “SFWE BEEFCee a‘angtlt B@ﬁest figlers on
Fishbone to set a limt for an algorithmthat is nore |
aggNes er v Ak "t Qeder pxamplet gpildi hsewhetheha algomthnygkicks™ or
make the |imt nore aggressive, the user nust nake
thaichestiaiyeksit ariblockhé “OBds "t €lins.”28

[0082] It is important to note the terms used above are only examples of characteristic
descriptors, and that any set terms can be used to describe behavior-defining factors,
assuming they have meaning for the traders and serve to describe how the algorithms
will behave in different market conditions. The purpose of the matrix, regardless of
the terms used, is to give the trader information about how each algorithm will
operate without requiring him to understand the specific, detailed logic that drives the
algorithm’s operation.

[0083] To access the Behavior Matrix, the user can either roll the mouse or drag a

symbol from the watch list over one of the icons that represent a tactical algorithm
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WD 2007/ 127857 PCT/ US2007/ 067528 [0087] Wile
draggi ng and droppi ng a synbol anywhere on the icons

W0 bao/1278pT esent t he Adaptive al gorithm or any PET/UR®07/067528
tactical algorithns will either initiate the algorithm
(if watch list is connected to the OM5) or |aunch the
fishbone (if the OVE i s not connected to the watch

St. i f. the onnect aut o- . aunch
%%%ﬁ“ﬁrr e diguig; 9 blééléﬁnt U5Chit1 eétt lst ‘t‘ﬁéloﬁg@bf*t‘:&lﬁalR%lﬁ%mhm s
orithmor to | aunch |ts Fi shbone, the user nust
BP iofnMagpopilt prpesy hefund die YeemEmepicont Fer eseamleiipdigure 4,
rate that he wants to set for the algorithm (Figure
6ie. uden had didgiged thad EBEGY mgmbnldodhrathpi‘idgcialiey nbwl, amataf subject
the Pipeline Algorithmin the instances where the

WRter s| ihat tabGeal OdlgSrime CB3d 1dckiddhe@r QMach Odells t the S“dotd” of the
the auto-launch feature is disabled will not |aunch a

gbé'ﬂh@’@q{:m{ B§ u‘ggqn the I’IMIJi)! th@HQz‘fh(n@QIs Qﬂﬁﬁ{ c@rﬂBl'hXtulﬂPESf factors

700 where the er can set al | of the paraneters t

8he I z?cttcfer 1zt§ Q&laV O? gf a Iqh!lf)l‘lp 11’1% rag le}er%SJOﬁlath?CSg)%%p c, %he user

ove)
Iace or canceled Q‘PI el i ne e 1), 088
Khave ot leanpnsosh o 1 lfergltﬁ“ ¢ @aftoeé% Pl%‘epﬁ@rs on

user s OMS or it is connected but the user has

bothaiEls't ned aRQLT daprandifee an uhe, availeble Jiguidityn and that it will
initiate an algorithmby hitting the buy (or sell)

bairitgin ai visble pidsendel’ ohhiba madtet thkerahdejusepinciyg bexervé’dorders.
the algorithm he has selected. [0089] The Provision of

Readiot Than®inkRie dhafdiiRegiRk dh AGoHbB AN RGP aba! inQRis@R8mple), it
Order Execution [0090] Once an algorithmis

hltt§ @t g%omﬁtntt Qﬁl(ﬁj 8@%83%% &ah! Xhaqcruﬁgﬁ/s dtgsﬁrgﬂﬁletgat I%g depending

OSI tro | aces t oar

LSO B Pedl POl e s e

mnndom1is defined as the aspect of the subject system
theamosy pisrrige Preleps inplgpritheds tradipg: the sagshtok tiadefate upderstand
29 WO 2007/127857 PCT/ US2007/ 067528
the general behaviors of a particular algorithm without having to know or understand
the algorithm’s underlying logic.

[0084] Drag and Drop Algorithm Selection and Initiation

[0085] Once a user has decided which algorithm he wants to use and is ready to initiate
an algorithm, all he has to do is drag the symbol he wants to trade from his Watch
List and drop it onto the icon on the dashboard that represents the algorithm he wants
to use. To ensure the user is aware which algorithm he is selecting, the background of
the selected algorithm is highlighted. If the user’s Watch List is connected to his

OMS in the preferred embodiment, this action of dropping the symbol on an

algorithm representing icon automatically launches the algorithm. As a result, the
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the algorithns' order activity, the execution tactics
bei ng used by the active algorithns, and the
wetdogarisgeness/ i npact of these tactics. [0091]PCTUBINE7/067528
first colum within the Positions w ndow, users are
given a button 802 that they can use to cancel all of
the orders that have been placed by the al gorithns
kln on that or Looki at. the remain . .
SR fﬂﬂ %36@3 & SRSl BRmPIER dFchngt Ft“lti‘)gltgﬁ gfith a single
the user can see: the side of the order being worked
Bptippe herg| yoidraghand sloap., bukeotBsyntipgle paptien Egepyas can be
the algorithm (806), a list of trade details for
enexnddeley oredeiléed(i80Be art mbvepbbd Wittea sinipde dexgrandldregk sn one of
on the binocular icon, nore detail below), how nuch

@e thie s@hdgl dasithagnhe oampbetirdubfect HOWNMMLCBIOD sehid motion a
or der renalns unfilled (810), the average price across

8bth 1%?&6&2&511?? st?ﬁtgﬁf hicdh dudthaticaN Qllect@ Sﬂigt}atestﬂﬁ then adjusts the

alg rithm set o algorlthns el ng used to wor k

El%tr)ltl ug}ja Let oIg %g?rlth ST nlgre\gl tQ e ecu?e @V 5 ar Calélg:(i on, the user’s
ee r egar I ng € I CS

and whet her or not these ctics, are successful or

AElst Ry tat s mes el s is( % G@?]%etﬂﬂngltlp%.apﬂdﬁ@? Hed fegiback on

unique in the world of algorithmc trading products in

thead garithips’ovipdetron thegraskepi t h the "Details," "Overal |

Progress,” "Routes", and "Strategy Progress"” columms
[0086] Ajitarmativiely, U éte ugef’e rOMSI i@ moalkoniecwddi whhialVgach tlhsts or if it is

are working a particular synbol, the shares those

B RE el HYB (HRAKEr has deakivddiPihbagid- ﬁﬁn&ﬁfeﬁﬁnéﬁﬁﬁ’%%ﬁg tHeN§mbol

active algorithm or algorlthns the inpact of ese

B@&t eln foﬂﬂetamﬁrmlﬁrg}gre% 1@&18 3&&%& {h\éelﬂ éﬁleoﬁgfoﬁﬁﬁﬁ) will

actlv al gori Ehan e ers

IS bRy AP AN Po SSotiEar ;{28;{ tgr s Byt 404

doing. In addition, the Position w ndow al so provides
fiigurgsar Fou R mytRasks ahhis apigatiens die Fisibeper is iigdyngpic, vertical
functionality for managi ng active algorithns. 30 WO

ROGT $ch7 88T rdpCReUSADO ¢h6n388s afidod8is fon thehgelatddusymbol. The
| abel ed "Overall Progress,"” the subject system uses
eydxdad théd 8rdpnthe symbol at his limit on the price scale; thereby setting the
algorithm’s limit and initiating the algorithm. In the instances where the user’s OMS
is connected to the subject system but the user has disabled the auto-launch feature,
the Fishbone allows the user to set a limit for the algorithm that is more passive than
the limit contained in his OMS. However, as a price-protection precaution, the user
cannot use the Fishbone to set a limit for an algorithm that is more aggressive than the

limit contained in his OMS. To make the limit more aggressive, the user must make

that change within the OMS itself.
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different colors to provide a real-tine representation

of how nmuch of the user's order has been conpl eted
wae@7howsnuch of the order remains unfilled. |PCRUSM0B067528

8, in the overall progress nonitor 810, the blue bar

818 represents the portion of the order that has

al ready been filled by the algorithm the orange bar

resents th ortion of the order that is

10087 WhEE 458 M EoRiae bOVFDPY wy hstiuos i 1ot iy regissent the
represents the portion of the order that is unfilled
adartiveadgentbm arpny of e, actienl alpgaittapy wilk githes ligifiptgghe plgorithm
used in this exanple, any other colors or patterns
Gbuwetchdistsecbnherted ke thea@® 9 fdrdainch[tB 9idhbdne (ddie tOMA,is not
each of the colored bars 818, 820, 822 contains an
thegeRl it hé Ratch Gitv@sif ane GNIS AXicomidcRd Wt dubelalbidid dature is
of shares represented by that bar. As shown, there

@fs@bl@d)';' gosmggartrfn ﬁletlﬂfec@l!idheRg’@ ra’lgo"ri?l%ﬂmf t&® Thuhbl? it FARABEne, the user

bar, an on the red bar; nmeaning that on the

r%%ﬁY 2y gr?({ ﬁilr.roe Fg}qeessye nbto? gntlo {1t Ié] Ie%'f{cl e&gcu(%f .trgt% tl?(%?llet R0 set for
W NdowP i n |8ure gPNEre ThAT FIVEHINIBN "Ehar 88 rav e
heen filled, nore than two mllion are unfilled and

et dlgerithgy FiggieeOr Hana et digaineAnd ipeang cesymbol onto the
unfilled and inactive. [0095] In addition to seeing
Phreliap pigoxithratie theahnsferces grheshthe egitdh list édnotgennageed to the OMS
unfilled and inactive unfilled on a particular order;

bha iz ber theantcalaanchufeatrh & Gvarial ilPhogiaessh a Eshbone. Sdsead it
to see the exact nunber of shares and the percentage

Qi1 thBch ah dhded reel&g bok EMDESIRNE Bt ¥ 8AL et Al SMBS PatalieREs that
categories. Wen the user scrolls over and pauses on

ﬁ te & G .ti%in%ggqué%ﬂ cEr{:Q&Et?'E_nféé g%le&ég%}le%latgﬁveﬁ Eoer when a block

nid
ormat i on appears
f%%| W information: the exact _nunber of shares that
it Selibhs PRk sapseloda DEPRECEIIE (bt al nunber of
shares in the order, the exact nunber of shares that
[008§1nfbe icpes ke |the avalid Hifsif 1eé cppaegiednigntberuser's P ey it is
in the order, the 31 WD 2007/127857 PCT/ US2007/ 067528
exmetted b gre wer biadissbleh dte ateldundle féahee, hafusél ea initiate an
versus the total nunber of shares in
algorithm by hitting the buy (or sell) button inside the Fishbone or the order entry box
for the algorithm he has selected.
[0089] The Provision of Real-Time Feedback Regarding Algorithm Operation and Order
Execution
[0090] Once an algorithm is initiated, either automatically or by the user, a “Positions”
window 800 replaces the dashboard and fishbone at the base of the Watch List

(Figure 8). For the purpose of this application, the “Positions” window is defined as

the aspect of the subject system that provides users with real-time feedback regarding
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the order, the percentage for each of these
categories, the average price across all of the
wo pdovaersshar es and whet her or not there is a "REF/KBS1007/067528
Partici pati on Warni ng" 902. [0096] A Market
Participation warning 902 is an indication that the
subj ect systemuses to let the trader know that the

unber .of unfilled.shares on the arder | reater than .

ke 2Gpftuny wifst ahiStpr O c Bt Rt 0] Brb T Ppdctive

mar ket for that synbol for the remainder of the

pleaethmy, and the pHeethiepeisampaciiob these tagticsnot it needs to

i ssue the warning, the subject systemcal cul ates the
[009U b elne Hifst sdblamaswitttin ¢hepRasiteonaouihdbvbeisesxec giver a bugon 802 that

time period extending fromthe current tinme to the

ﬂieQS@nOﬁsettbecanﬁarzﬁBbf tHe0 otdeiS tan thavd bedEHJFIabéﬂ beshé fﬁ@gonthms

expected execution rate as previously defined herein,

Q%rl&ﬁ'% OH : tﬁ&to(;rki&a lLo@Kﬁgaag §he/ %rﬁﬁfﬁng rc%ﬁffﬁjnsdlﬂr the QDO"si!?l%ns window

time period I n days pas taking“the average over the

0. tra days, The rket Particjpation r
kro lestS boe lfqgfh &S nruc Can  seg . the g1 IdT: & Cﬁl% r?éreersbeilg lworfge(f] gy the
the n nber of (ﬁhares it expects to cute

%J@amh.nbﬁfﬂ% MesemibohPetnge VREER €ty Bsr %1;%%‘?%31 %’ﬁ)v%lhﬁ? Rfy trade

at the base of the information box, the red bar that

fetpil elos aresutddeordert i(808edr,evea1thhvletl}90mﬂ digkeon thediagcgbar icon,
in the Overall Progress colum also flashes red where

trioey écthid baloviy ket nidah tof ciepatieoims béan nompletddOBIKPw hakohrof the
together, the elenents contained within the Overal

B¥RPTERSin€ AhHNEY §108r thé R@eds@hride fad®hs YBlexd@lt@ bRI1rs in that
perspective on the status of his order. However, if

%Pnﬁb 2 bioft J? Al 'ﬂﬁﬁ 'lefn rdE@ 18Ny AR barticul
1S @ l)f\g@{l %86[‘ S, eecgn !‘[‘1 on t ?COI’]QV(?.OC& alalcu ar
col umn the i tiaons,w ndow
e IR EGH T 1 &R G n G 1900 AGIREk ERGnE the tactics
i nformati on box 1000 gFLgure 10). The purpose of this
imyss g theepengt shase tagtigeare yeccgedyl apeed ppdating.(316).
i nformati on on each order executed 32 WO 2007/127857
[00R2TTTHUSPOOHH1D6WBRBW ibynidue ialtigowitlAmf aFgwritleaichraies proddcts in
order, the Trade Details information box gives
that it providers users with the “Details,” “Overall Progress,” “Routes”, and “Strategy
Progress” columns to give the user information about which algorithms are working a
particular symbol, the shares those algorithms have filled, the tactics being used by
the active algorithm or algorithms, the impact of these tactics on the market, and the
effectiveness of these active algorithms; rather than expecting users to trust what an
algorithm is doing without giving them any specific information about what it is

actually doing. In addition, the Position window also provides the user with quick and

easy access to a range of functionality for managing active algorithms.
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the user the "Strategy" that executed the order (in
Figure 10 this is the Adaptive algorithm, the tine

wo b@702788T was executed, the nunber of shares PET/UR®07/067528
order, the average price of the order, and the nane
of the specific tactical algorithmthat executed the
or der. [0098] I n sone instances, i.e. mhen a user has
'|t|ate thm "Str

ool ki S tn 1t f‘fih@V%ﬂgl%Pg AT e ey SR g bars in
the sane since as a "strategy" a tactical algorithm
giifeyent gplosine PIpwWde areadtingrereaiaseyationgffiaye much of i user’s order
i nstances when the user initiates a strategic
basgloeen tdompldtérbarst haw egycharfdhabgler rdoams umfildmit Figore 8, in the
will be different. For exanple, if the user initiates

bigalgaidsy enonb@8I10, tidlut Ber ﬁtgﬁfm%géhwmle poRioM ofl the order that
reflect that it is the Adaptive al gorithmat work,

WaN Aheeagl? Beer QS ﬂ)}t 3l tlll’tﬂnth\é"dring'éq;alr 884 réﬂﬂés@ﬁs Qlfle %'lcnﬁon of

specifitc tactlcal al gor | thns t he "Adaptive algorith

tf‘xrsﬁ:g(grdérothaonpl burae}ltas Syg %f t h% tlha (? Ii)arl()%igf e res Qnts the

xanp}e of Tlgu tiove gor m

the "Reservist” tacti.cal algorlthn1 0 .execute th
poitiop Oggmré?r e et ard Igefiyee WI%I{CLI&% oyffige and red coloring

"Socialite" tactical algorithm to execute the second
sriged i this qrempleoary ether dpdors pil pattery eopldibcegped liprsthe sarag effect.
of information regarding a strategic algorithms

[0094]dh cadditibne xsdudf tie dodorad rbarsof LEt i8330ABY2 caewiak apn\eajguality that
the world of algorithmc tradi ng products-for the

bives tin tappRxinkdiRnUTRhe nhimbBebMNehaldRf 1OpRRGH tRDOH that Bsr As shown,
Specific tactics the algorithmis using to conp ete

Eﬂ%?e a,rgr d%gaﬁ Ohn ﬁ{enfﬁhé’ b&X %&d %Qhé b ?ige gar 91'1(?05 mm on the

For 'even nofe specific In rnaflon about

e bre? Ghepie abtath R KRk, %%?m gt ah s gy e g icions

Progress” colum 816 on the Positiaons mnndom; V%lle
wiice RRbicare Nemprexhis Hys aelllion THess Dasnbeal flled mayg gy two
2007/ 127857 PCT/US2007/067528 allow the user to

meNibewere hefilddtbaal s@ivies tid moeh thain shse ahillidreshasast dre ainfilled and
al gorithns before

inactive.

[0095] In addition to seeing the approximate values for shares filled, active unfilled and
inactive unfilled on a particular order; the user can also use the Overall Progress
column 810 to see the exact number of shares and the percentage of the total order
represented by each of these three categories. When the user scrolls over and pauses
on any area of the Overall Progress column 810, an information box 900 appears
(Figure 9) with the following information: the exact number of shares that the

algorithm has filled versus the total number of shares in the order, the exact number

of shares that are active, unfilled versus the total number of shares in the order, the
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they are active, when it is used in the Strategy

Progress colum, it allows the user to see the
w@b@raeissTi sti c behaviors of the al gorithns af PEr/USINOY067528

have been initiated. As previously noted, exanples of

t he behavi or-defining characteristics that can be used

in the matrix are whether the algorithm "posts" orders

or "takes" order e" orders. or

Riacho R of e e BredaianoutalRg e sn e il Blgbey ofahares n

on "ECNs" or on "DOT." [00100] In the "Strategy

teqyfes §ie pereeatage dor eaghof ghese kasaoigsa igcaverags tries agtgss all of

represented by a cell |abeled with the nanme of the

thedrkdtsbares anccwhé&heporeno8thstrows “dMarRaPartcapdtio8 WMarnag™ 902.

Take call 826, a Reserve call 828, a Pres cell 830, an

[0096IM 0drket8&2ticipaith Warkdl 302l ik aB3ddicAnahixaht isGbje@rsystem uses
tacti cal algorlthn1morks an order, the cells that

fdefet R dPRr KAGH IR nﬁrﬂ@ér drffl 191@1‘11'6& AL 6n lfﬂeg(l}ljdélgﬁtg‘?gater than

Iettlng t he user know wh kinds of tactics
ale%o eEthsr{/]tsiil%rsn y érotle%te% argmél?rlrlﬂ%n gr?l??rp Ehe I&aaarﬁ?tl}er that Symboli for the

Algorlthnf as descri bed. above, he aut opat ed
ganander g the deadingn dget Mﬂ@@at@h\gbetﬁﬁew 8Okt Rpedsde isspe the

i npact caused by an active algorithmis too high;

waenng, Hbe sybieetrsyséan fealsglatasethg yaimbef of rdagh goekpdst ould be
(or tactic's) failure to neet the order requirenents
atduictiSoyeendiimg paiodeddtatdim fioyn diet burrdnngine to €lek clobe of the
cell(s) in the Behavior Mtrix that represent the

fraklet.NDo Hac the/iahadipiiedthe WiRRtdiN&ec i Q&L aSHSURMIy defined
cancel s t hat algorlthn1or that tactic, the sane

ﬁg@ﬁ?iﬁg Elt(lée {Q%ﬁlt g\gexro?umg %gédwgl%ﬂgth%%gné‘?ﬁ‘éod in days past,

ackgr ounds once

Bl e ey SRR LR -

condj ti ons/dynam cs, the characteristics of that newy

Isvad i theqnuanbys of pAflehshares iadess tHinghe NYRPEIET shaggs degxpects to
34 WO 2007/127857 PCT/US2007/067528 [00101] By using
tireutsl &chkddaak gr mwertngitlghMadiet Paitivipponj Wanhingmtwhe base of the
the red and

information box, the red bar that represents the unfilled, inactive portion of the order
in the Overall Progress column also flashes red where there is a Market Participation
Warning.

[0097] Taken together, the elements contained within the Overall Progress column offer
the user a fast yet detailed perspective on the status of his order. However, if the user
wants even more detailed information about his executed orders, he can click on the
icon located in the “Details” column of the Positions window 808. Clicking on this

icon launches a “Trade Details” information box 1000 (Figure 10). The purpose of

this information box is to give the user specific information on each order executed
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green col or signals, the user knows which tactics are
being used to conplete his order, as well as which

wo a@viiessar e successful or need updating. Pl uspCT/ig2007/067528
user is given valuable information regarding market
color (feedback on how the market is performng in
real tine) each tine he see that t he subject system

as de.a c i n ti nows .
b5 dreo e e 45 S aitsufoidto firafeds DB ThsrRaton box gives
event significant enough to warrant an entirely new
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tlgotithoal theafigeorthd bner svasekeantsd, Wieenuhbarad shgrea ic lzngeler, the
in tactics, and the reason for that change. For
@‘)@ﬁgﬁ ritdof UB€lorddrghhd SBE nameess &@espii:f:ﬁcl figtical algorithm that
"TranS|t|on to Sloth due to sensitivity to postings

O EeNShe 0d@0102] Figures 11A-11H give a series of
exanples as to what a user night see while the

aptive al gar thntma wor Ki n e 11
[00%0\,{}5 SQme . anélfl SR Gl 4 Otlhse%&léls tlgl‘%lsageEiSI ttia\c/t:(iJ ol algorithm, the

sting on ECNs. Fjgure 11B sho Sloth v rk|n
£ t@%}??éfgllﬁl@”%lﬁ%% angl &tﬂar@gtrﬂ%ﬁl dBtosetan b g e fege since as a
sensitivity to taking on both ECNs and NYSE. Figure
Tsttagyoves tastienl all garghmoriky dgllowr gue eet1afEbgdagiess. dlowever in the
transition to Reservist due to heavy market presence.
Hsguee Thén sivowser Resiatey i s ktraegik iahgprithrk] ¢ier @ratde® shbowgorithm
a transition to SlothSocialite due to excessive fil

[i#:@hatih OWiIE Bel diffgOAWFoDI @tat@@l &l tHe€ V' Kiithes the Adaptive
[00103] In addition to these rly sinplistic

Qﬁﬁjﬁr?sthé)g rgtfe 86llu ANFRCeRt Vth etglsbtlﬂe Acﬂ t15ee£’1 Qﬂt‘ﬂm at work,
5“? ik 251"

een él gna In anl sm an ssa

%&op LS gttélfl , esssgﬁllch rfhﬁf‘gg@ﬂg Pﬁj{l’ éft?gorlthms

Ilcated contlnuous neasures of effectlveness
nﬁ@ﬂﬁtwe algairtmersad tgxoppleso et soggent of the larger order. In the
PCT/ US2007/ 067528 signaling lets the user know if an
exrahiple @b dilgutedd tthe Adrptategdlgotibm usedudie KRegsrvistieseical algorithm

to execute the first portion of the order, while it used the “Socialite” tactical algorithm
to execute the second and third portions of the order. Providing this level of
information regarding a strategic algorithm’s logic and execution is a revolutionary
development in the world of algorithmic trading products—for the first time, the user
is being informed about the specific tactics the algorithm is using to complete the
order, not simply expected to trust a “black box.”

[0099] For even more specific information about the tactics being used by the algorithm,
the user can turn to the Behavior Matrix included in the “Strategy Progress” column

816 on the Positions window. While the Behavior Matrix is used in the Dashboard to

33



nore conpl ex nmeasures of effectiveness serve to

provide the user with a real-tine assessnent of the
woe@rabisssuccess/ failure of the strategy as a mMDUS2007/067528

For exanple, the Strategy Progress colum could al so

i nclude a graphical elenent that displays a

particular algorithms participation rate in the

rket since initiation. O, it coul incl.ude a rati
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well the strategy is neeting the user's intended

gole m_'aﬂixagl‘é' WhQfer ﬁ’lt‘:r%ﬁ%orﬁﬁﬁt 1‘%&9%&&@%&"‘%&6@ orders, places

effectiveness can easily be imagined, including any
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subject systemallows traders to enploy conplex
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insight into how the algorithnms work and how wel |
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to anticipate either automatic tactic switching or the
ppoasested byaf catitlaketd eadthothe ramedifabk chidractaddict | Bigure 8 shows a
ot her systens known in the art fail to anticipate

P5Q\caligng, a FHkAMIC PR HAEeXxRBRLE M PRLReRR3OXALHENRIL 832,
or expected market inpact in order to help a trader

5%%)1’"@&1 Al aQri LM § 9 KR 0] 'hB{g N e SERLEIIS that
%%Pt e narﬁg%. 86f§ u&?gurealﬁgﬁgé ggn 6}ov§%éélfb >
ive cifj X &F of .a Positjons gYndo 800’ :
fefinea i daricupt abrarem Aredliptiahie itduacdie ergkay ppat kinds

al so offers a good _exanple of what the Strategy

pF Bgtesstie gleenthng byusing el giteh MomenpHRHney &. Mrgerampkamthe user
is executing orders and nmaking tactical adjustnents

hay omplayedths yiiltlopsve Bogkithip” B6daA0BEDIbA27 85T the automated
PCT/ US2007/ 067528 specifically at Figure 12, as the
Ad@gioh Vien &l goddtEiith o thHes tHehRvelSef k@t d@padtncaWdd, by fan active
algorithm is too high; then the system notifies the user of the algorithm’s (or tactic’s)
failure to meet the order requirements and its pending cancellation by outlining in red
the cell(s) in the Behavior Matrix that represent the failing tactic/algorithm. When the
subject system cancels that algorithm or that tactic, the same characteristics that were
outlined in red are highlighted with red backgrounds. Then once the subject system
has selected and initiated a new algorithm or a tactic better suited to the new market

conditions/dynamics, the characteristics of that newly initiated algorithm/tactic are

highlighted in green.
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has sel ected aggressive tactical algorithnms that are
"taking" rather than "posting" orders. In addition

WO bh@3a2mgyr essi ve tactical algorithns had beenp@i/asiongo67528
orders on both ECNs and DOT, but the Adaptive
Al gorithm determ ned that the tactic of placing
orders on DOT was failing, so that tactical was

celled, as in ted b ed backgr ound
[OOf:(gllr]] ﬁfgx g%an)lfl%olﬁ%?%ppﬁl F]rgél 1ﬁlét§(1m Sergglilctlog wﬂl %he red and
Adaptrve Al gorithmworking the user's order in CALL
Bﬁietllcﬁl%cﬁlﬁmb@aé%? viéert kenawyscwhich| tgefiast mbergt used to complete his
"posting" rather than taking orders, and is only
nmlientaaiwelllneg varicke tastiessart sesessfigssy need hedatinpalPlus, the user is given
mai ntaining a visible "presence" on the market. This

vagible ainfah@asn tﬂagarha% alasieet begor yebdighcRobi HoNsthan@larket is
DOT when it places order but the red outline around

g&?orgﬁjﬂ_ filehi ﬂn'ﬂgj ERh8End H@tseet A& th@q{i‘l@EétVs st@n%r by d change

bout to adjust tactics and stop I ng orders on
1n ta té(és{algor%qﬁrlntsl %e krltor\}rllssthf:srterhaalts %%eyrbfle?lgn eesl%..tWe ntlarﬁ\ét..or a market

e algorithmresponsi

reserve orders in CALL has been recently injitiated
Burh SieBilicRR CNosglk i FERAR! V¥ CRIKEY drepelRFic afne GHiRe the user can
[00107] By sinply | ooking at the Strategy Progress
Wabliow, fentyee wdeeh hees tecwréegyoprograsptareyf to displaprawvhigh tactical
about both the algorithnms working his order and the
elighadini ikeress wind thlieiis atcaaigeda . tadtios,aahdithé erasort foe thug ehange.
can gai n valuable informati on about market color and

£b2RU NSl "RE kbr @ngmris&sahﬁe < RianBg arrkafOASH A8TSIHW due to
whi ch tactrcs are failing an mhrch are succeeding in

L&gﬂgqgfﬂﬁaﬁﬁgie P Jtntolerance As a result, users

can ect systemas both a

hi st ated ted tradin m and an )
(00T cat JFEUF ARAHGTRG el KD A7 SREES 5o YRt a user might see
2007/ 127857 PCT/ US2007/ 067528 [00108] It is also

P theandantiye mégosithmayas workig hiserdepakigupg 1A shepvs a transition
multiple algorithnms for a specific synbol, all of the
_&I:S],Oﬁe da¢ gorérshivatywo| jostieg pe gi(@Sentegirdy 1B hdbws iStagthsworking.
IFir:gure 11C shows a transition to Socialite due to sensitivity to taking on both ECNs
and NYSE. Figure 11D shows Socialite working. Figure 11E shows a transition to
Reservist due to heavy market presence. Figure 11F shows Reservist working.
Figure 11G shows a transition to SlothSocialite due to excessive fill rate. Figure 11H
shows SlothSocialite working.

[00103] In addition to these fairly simplistic measures of effectiveness provided by
the red and green signaling mechanism and the pop-up messaging system, the

Strategy Progress column can also expand to provide the user with access to a range

of more complicated, continuous measures of effectiveness. While the red/green
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the "Routes"” columm 814 as in Figure 13. To see the
specific information offered by the other columms
w@bwati2sarh al gorithm all the user has to do PET/TB100%067528
on the icon in the "Routes"” colum that represents
the al gorithmhe wants to see. Once he has clicked on
that icon, the information provided in each of the
ot her co t he |nforna [ ahout fhat
Sr ey el (B b kb ie FBGTUSINEE O ong ST BRgyprking: these
Access to Tools for Al gorithmand O der Managenent. .
O $OTPlax fefsires o sEecthienesiesenter ot RgyIdprtar) pess svish ageal-time
is the ability to use this section of the Positions
Wsadownt of timmagalltshecead/Galnie dinthewsrkiegygad hathopakFor eulngrle, the
order. Scrolling over any of the cells in the
Striege Profte SOt AeSnacRid hBveiakmda d gRlphRar efefient that displays a
managi ng the active algorithms) related to that order

fﬂtlgﬁ’iﬁuea 6)1thn:f Q &ﬁrﬁ thIHaIrategi V&R mARE( Sin&E GG sidn0 #, it could
ange of functl y with the C|ICk of the nouse: it

%nﬁ:éu \év‘rsa ?10 l’bet een t e(alc ;:(} ig%)cgaﬂ)gn %%rrl(h Ehe € V\Dteg P%I%Clpatlon

cancel gorithirs Work

or der, re start (1406) any al gorithns that have

s8R, CYSRURCH S?leg)ategh%xm BevpRe 9 & ﬁ‘?%?ﬂ%t\fagw of the
Box for that order, open (1410) a Fishbone for the
keniithen af dor rationef evhidved crartimipatiantisteetet expected Angtjcipation rate,
addition, in the enbodi nent designed for the Pipeline
ahichr nauldv eravidedianesyse exf) the heeldtivel differenaé Setwenmt actnsl and
a button 1502 that allows the user to accept a

Q?Qteﬂemfe@lﬂht géo(pfrfd@dfatl@ﬁ S WBRY theFit@tes idIheeting the user’s
0111] An au entry i s when the user forces the

ﬁl%ﬂdé& égh 94 'a&(ﬂm)ltl ﬁ&t (%Eltlhltlo%s :}gégsurep of %g@{;u\%Bgs% fcan easily be

Y, overri |ng any r-entry

ull?‘iird[? ﬂ}#‘—élff%ad}ycn%%ﬁgv?gggjg ;Fﬁéﬁz}sﬂgs 1&%41{%%2(]9%%/ gﬁleg in the art.

|nstances when a trader knows there is size that he
[0010ddt s t dHevuger apdmareBantReintysjthatt the wabigcts yptephallows traders to

algorithms logic to
employ complex algorithms to automate their trading and gives them insight into how

the algorithms work and how well they are performing when active. Other systems
fail to anticipate either automatic tactic switching or the provision of market color
feedback. In addition, other systems known in the art fail to anticipate providing
guidance on the expected rate of execution or expected market impact in order to help
a trader decide which algorithm to use given the current state of the market.

[00105] Figure 12 has been provided to give a specific example of a Positions
Window 800" for a user with orders in multiple stocks. Figure 12 also offers a good
example of what the Strategy Progress area looks like when the Adaptive Algorithm

is executing orders and making tactical adjustments across many symbols. Looking
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determne that the time is right to enter the order.

It also ensures that even if a trader enploys a
w@awgilyssal gorithm or an algorithmw th a | owPCT/US2007/067528

participation rate that he still has the ability to

enter orders aggressively if circunstances require him

to do so. [00112] Opening a Fishbone for an active

ives the us the ability t see f

S sali g eEder 8 e ahsetiv AR Hhn i 68 S8 i VLO. i
the algorithms limt price. As soon as q user o
haf sqleateds aggrestiotactigihalgarithyas thafraseglakinge wthes-thaunegsting
or by manually dropping a synbol onto a Fishbone in
piersDdis iidisiod , thesh atggedssjoe itdchinali @gonitbpis dmdriteenl placsngabidgrs on
on the Fishbone with a color-specific vertical colum
béxat ECRXt&adpOap st tHOVKUapli on Mlbsiethie betefiRine@th&ethe tactic of
scale (depending if it is buying or selling) to the

giagi‘ﬂ 'otr@i'ids 8n DAY ak i sl) Mt *E&:u%%l% &nbﬂleﬁ' SUingicdd by the
n order i1 n EBAY |s be ig  wor ked by the Adaptive

t hm uy up to twenty cents. To
#%nggmn%%EEC rac dm% ?%Palgorlthn1|s represented on

fi shbone 1602, the color of the wvertical co

[0(’{1%534 matlBHE8 Nk oSt ofn orlaptiy AlgAithenweking die i prigder in
Dashboard. Again, |ooking at the exanple in Figure
Ce\LLt inétiagesl dpassive tasticalengarislan thdt goFosting” 1atisr Beatakingorders,
colum is green to match the background of the
Aathpt iondy Ahgotinikgriosders con redervdsh efagher Sham meaihdamingrae visible
al gorithm working on a synbol, these vertical colums
%@sd%@(?&{jt}ﬁfh?ﬁrk&toTﬁﬁ(iﬁbtféhl%goﬁhﬁh%stah;% He®R ukiflf both ECNs and
bottonm) of the price scale Such that the col umms do

BRIT QUE t%?acgg o.?i@rqsc Hi&nE o&ﬁ&eﬁrou&h&l‘éq}@f lep Hﬁ(fq{]ﬁ}tes that the

representi n ums ar e SO Interactive to
an be e t%# $ To .chan e th

AR o TR G AP e e e 2%, ab “Rielecife s 68 DOT. In
catch the bottom (or top) of the bar and pull (or
pidinon.t fis SHnategy Kearesewingdew tindigpies rthetalgsithm regpongghle for
2007/ 127857 PCT/ US2007/ 067528 the user can alter the
apgong’t Himssnepeoraleisngn paAbhethes sbeby doerslye-igikineki heraose the
any of the algorithmrepresenting bars.
Bl emad btkedeketina dvegn. Wi | | di splay a box 1702

[00107] By simply looking at the Strategy Progress Window, the user has access to
a lot of information about both the algorithms working his order and the effectiveness
of their tactics. In addition, the user can gain valuable information about market color
and changing market dynamics by watching and considering which tactics are failing
and which are succeeding in light of market impact tolerance. As a result, users can

look to the subject system as both a sophisticated automated trading system and an

indicator of changing market dynamics.
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(Figures 17A and 17B) which contains information about
all of the paraneters that the user can set/alter for

wo b@v/1pmsti cul ar al gorithm The two exanpl es | PCHUSM0B667528
17A and 17B illustrate the boxes 1702 di splayed to a
user when he double clicks on a colum representing
t he adaptive algorithn1(the first image) or the

cuti te a orithm 3
1005 o s et RS RS Sicisror i aiali i Aaeg s
orders that each of the algorithns_have placed and ,
Eracedtic synbel. ath obthgaetiyhaeplithes villbedeprasentedbysthgir ficons in
bl ock 1802 appears on the price scale next to the
fhei ‘Roupsi’ noluom §lHeasandégure (1Bi Gases thd)specihie idbonatioa offered by
bl ock represents a collection of pending (active,
thaf dthdred)umishoase@h a@gcﬁitﬁl@ &1 fel &er P totdo IWSEEIS off @k icon in
manual | y cancel any pendi ng order by double clicking
AR RAR Qgfh Ak RbRGKS PR HBNVATIRE OF ORK he has
of an order has been | [ ed, the bl ock or blocks hat
81r1 &d zeglhsag 6%0212?126 1n|}a IOH oﬁr%ﬁd@? Ve\%lcré}}e 0?3 ¢ or}%r columns will
enting the f|IIed shares appears (Figure 18).
fﬁ‘é’%ﬁ&f@f AR EPBH 0 PR e ALESF A eady noted, the
Fi shbone al so includes an indication of the bld/ask
[0 ead dhdvidingepises eResat i deessf tohdoelst dett | Adgorthm hargk Order
Book. Small grey arrows (1606, 1608 in Figure 16)
Mppegsmant. t he price scale next to the price points
that represent the bid and ask, while the Effective

[ooBant h of A BagkKasp&ct of aﬁrﬁfaeégtyqﬂogf%ssaargd A¥hd hlﬁﬁty(té %@e?mmsecuon
Flgure 19) indicating the anount of size likely to be

t [ t
BN SR AGPE DLSESEEL o SHRIE U HSRP e
ff ctlve de %g ed as_the d
Sriofe oAy 057 tobps B N RDOBPEGETS8 "ELEt gég?le%ﬂr for
over nultiple market destinations, as is known in the
Aenagingisastve plgpgthnahielseshiodhatowdest(Fisyik | He bhis toelibag gives
to capture hidden liquidity (reserve orders) or |atent
users access to a range of functionality with the click of the mouse: it allows users to
pause (1402) any algorithms working the order, cancel (1404) any algorithms
working the order, re-start (1406) any algorithms that have been paused, launch
(1408) the Trade Details Information Box for that order, open (1410) a Fishbone for
the active algorithm, or force an “Auto-entry” (1412). In addition, in the embodiment
designed for the Pipeline alternative trading system, the tool bar also contains a
button 1502 that allows the user to accept a passive counter offer at the NBBO
(Figure 15).

[00111] An auto-entry is when the user forces the active algorithm to enter its next

pending order immediately, overriding any order-entry delays required by the
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liquidity (orders that have not yet been placed on the

market). For a long tine the trading conmunity has
wezprasset the need for a depth of book indi capGr/Ustvat/067528

i ncorporates an estimate of reserve and | atent

liquidity along with the aggregated displayed

liquidity. The subject systempreferably attends to

this need b al cul atin he anmount of uidity tha .

SR TES ot ddt BB brRe L Tt aRstgteet hoed fdiadet Hioighere i

various price points. Mre specifically, the nunber of

sirartey hehwentioql take padigoat nat Wap 0o 01aibiferethe gty yéogic to

price nmoved up to $20.02 would be the "effective offer

détzatiine dtat §ROO4 is Mihtlte ender Sheamdemit aksyensares that even if a trader

consi derably | arger than the displayed liquidity, it

e@plods alpagieenl garRhinebr dh@toritheh Witk Rliey @artiRIPAUBA rdté tHat he still
turns out that the displayed size was only a fleeting

Axahe ablhgr t%reﬂﬁér o}&r§?%g‘fé§|s@%§ P8 &frh fffcb VR B Bim & dPso.

at a given ter pri subject systgn1looks back
pric and chapges t r8G

002171 BRI R FRPERATD it Y S s cbf ity o

of fer and sai d best offer was, conpletely fill

Pl HgIARROGHSHIFS- £25ce PRAGINSI YHER: Peddiugiihe fﬂéarlthm s limit

price. It then calculates the total nunber of shares

phet s aoertaswhiubes initietes ah gilgeaithof ¢ither girpegh thgsto-launch or by

avai |l abl e, counting shares printed at any price but

onhyaludiopginihe sypaboloshtofa Fisheonedinr thagDahbedrdt that afgoeithm is

was available. This total nunber of shares is the

ﬁépr@@ﬁtb& &viQfalI§r on §he Fistbbné BREESEBSISr-§RiflcOVakicAUBSIBMN that
shares required to push a securlty s price through

%)ﬂgﬁdsqﬁ; cﬁrr(ﬁ)%npe[lb thb Q/gﬁ cal L:?E éé’epeﬁ(ﬁm%oﬁelt i ?ﬁ{#‘[ (yre‘Selhng)

subj ect ystem ent

e %Hﬁ@h' N B T ew%"i I being

dropped. If there is no prior. exanple in the sane day
Wprlfﬁésw the) AdAPtEFgHEAHBMGVifle A hmltjmd?uyafpr tertwentyecenighie @@lp the
system assunmes 41 WO 2007/ 127857 PCT/ US2007/ 067528

tfve teick echich elgnirdhrfof frepiesaitaie on ghe Hishlzoner Hgl2, the color of the
effective bid (offer) size over all other price
pativilscol@hin MB04£ indtdtRk @h@telopof e EXaANESs icdh SR Dashboard.

el aborate nodel for

Again, looking at the example in Figure 16, the color of the vertical algorithm
representing column is green to match the background of the Adaptive Algorithm’s
icon. If there is more than one algorithm working on a symbol, these vertical
columns are placed next to each other along the top (or bottom) of the price scale
such that the columns do not overlap or obscure each other. These algorithm-
representing columns are also interactive tools that can be used to manage the

algorithms. To change the limit of an algorithm, all the user needs to do is catch the

bottom (or top) of the bar and pull (or push) the bar to the new limit. Alternatively,
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calculating the effective liquidity at each price
point is given in the appendix titled "An enpirica

W@ ads27867 r esi st ance and support on Liquidity PCT/US2007/067528
Dynamics." Oher algorithns for inferring the |ikely
nunber of shares that can be executed before pushing
t he price through a given bid or offer price level can

e inma hos ,Skilled in t 0
H o s e GG oG, i mgErgly o Shiine phany of
subject system enploys an algorithmthat is connected
the Hgerthm reprasertiggbass. Rewlecligkngog abirctill displaygebox 1702
i nformati on about every trade, including the trade
frigwes aAd andel 78)zehiol cofreins tinfdeatim aeportled tho patameters that
tape. Prints are aggregated into buckets, each bucket
el sebéan dedhiedr fbﬁﬂﬁl Fﬂtlaﬁaﬁalgbﬂﬂt}hnb agkao ckaliles P Fiires 17A
nove is up) or a bucket” (next price nove is

ey B 1ﬁﬁﬁﬁt@%k@xep q4508 dhsgﬂygﬁ It& @ 1?s@fj \xfﬁeﬁ“lﬁrﬂdﬁﬂe‘:amks on a

The first two prlces tradedare the om1and hi gh

(ﬂumn represelznﬁltn%gfle tlve a? orltllgm (Ehe firsP RN gef) Ctl]tleh E{ecutlon Rate

ares r hare coun
bucket . The f.irst prlnt above t he bucket high price
@6Pn BHFINdM3EDk et low price) closes the bucket; the

high (low) price is the "effective offer price"

[001%X f ect iQueepirdalgpiide) inadivehéhe Bishbongualsr idisplayp thherders that
bucket is the effective offer quantity (effective bid
euchnifitiieydlgodithmadhdid placed adpakcutaf. Whemamalgyrithne placessan order,
keeps the nost recent value of the effective bid size

anehaff f166¢ 13® @% @fs &t 4R plice {ARMNANLIt6 eh@%&t poinP @t B order
To cl ose a Fishbone | aunched fromthe "Strategy

o3 TRALRAL 1 b cpHRE s GAMBLUGK oP Bedife (dbive. unfilled
(2B TETEEy v et SEBaE Gt SRR by oo
ndo Fi nal. if the Strategy. pro ol
Hives & et B Ui GRLP B el g gorigpe oS by double

2007/ 127857 PCT/ US2007/ 067528 cursor away fromthe
Jdigkangeey 2 peadjpeeides biagk. (THent ise Bardeyi Y papedrag Qe has been
the user scrolls over the area again. This

fided ahpdaodkngr blioks Izt "represeatags osd shaat wwhen vth¢yhiwerd lpending
orders disappears, and a horizontal bar 1804 representing the filled shares appears
(Figure 18).

[00114] In addition to the features already noted, the Fishbone also includes an
indication of the bid/ask spread and a representation of the effective Depth of Book.
Small grey arrows (1606, 1608 in Figure 16) appear on the price scale next to the
price points that represent the bid and ask, while the Effective Depth of Book is
represented as a gray line (1902 in Figure 19) indicating the amount of size likely to

be available at each price point at and above the current best offer and at and below

the best bid. The effective depth can be defined as the displayed quote sizes
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Strategy Progress area as it gives the user inmredi ate
access to a wde range of functionality w thout

WO e@ailzissy use of permanent desktop real estatBCT/US2007/067528
[00117] Provision of Real Time Benchmark Monitoring
[00118] In addition to providing real tine feedback
regardi ng the operations of the active algorithns and

order executiaons, the subj.ect system al so _provid the .
Resregd et Pl M RGeS HREIE BN BTG g Figgfever. this
time benchmark nonitoring is provided via a dynamc
Hpgseptaen efbpolalegihsiailatpecapire biddey ligefisy(tespave prelptspaelatent
in the strategy progress area by clicking on the

lignidpy agrdBenbhmigavic ddbryet bech patcadoon ({R0DAkeFi Hoir & lor@0lime the
if the user has elected to turn this feature "on."

Whdihge @sirmhiisity hae eRprepasietef nédide fordh adepkts dfObgpkOMidd&tor that
the trader with visually-enhanced, real-tinme feedback

frﬁgﬂfogs.lt&g aft REmAB! JOLIBIC ang flat@f.ltsliél_ﬁ@f#ﬂr 'ag)ngt Wi G8Y agﬁg gated

the 'performance of the market relative to

BRSO3 R G A0S i

texture within the dial and its surrounding area. It

1S SRt PhyBHCIRN ot s i PG st b Uik PR s Bl srough
t he benchmarks he uses to nonitor his trading, and

gais gxisapHoays.i Melausieciicallar the mymblei of skates that meuldetrade at a
price, market average price, P&, vol une-weighted

8@ hgffeipbdfor, the priee wevghtipt SA@OAgeur bekre “effagivedffer size”
price, opening price, or one standard devi ation of

sE0L0 1L SV EReVi@lsainhdunt Ynay [HQbAQHerlbIgUABePthall &R Ki{fayeliquidity,

benchmark dial 2100 in"its "inactive”™ state before an

\f}vlgrg rdi atlgz)rﬂeo ér}aﬁllle%ﬁ{a.{ {hlé rﬁ’sg@\é& a%%%ﬁﬂf h%ﬂﬁ% %ﬁj?tr}]lg{ t;ﬂg Ei%gfraged size

an or en onc orithm eg
a user's_ order, the dynam c. benchmark nonitor. noves.
b R g ety Foortey GBI LR AT Ses o @G rigy at & Biven offer
(Figure 22). For illustrative pugﬁoses the 43 WO
pOee7 the pegert prsteydodishagk 2% pgice B A8 rrharges dp ifjnd; mast recent
of the operation of the dial will use VWAP (vol une
timieghtledpasawbemthes pmicelferggice veassbnbéntrafiks asbitaidibest offer was
previously indicated this is just one possible
completely filled leading subsequently to a new higher best offered price. It then
calculates the total number of shares that traded while the original offer price was
available, counting shares printed at any price but only during the period of time
during which the offer was available. This total number of shares is the effective offer
size; it represents the total number of shares required to push a security’s price
through that offered price level. Similarly for the effective bid, the subject system
identifies the most recent time that this bid was completely consumed and counts the

number of shares that traded before the bid was dropped. If there is no prior example

in the same day of pushing through the given bid or offer, the subject system assumes
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benchmark a trader could use and is in no way intended

tolimt the scope or application of the subject
wayawanssf 00120] Looking at the active dial i nPEI/8I007/067528

22,, there are three nunbers at the top of the dial,

"+4" "8" and "-4." The nunber closest to the fishbone,

here a "+4" represents a neasure 2202 of the trader's

ecuti.on nst. t he benchmar has sen for
et DiskHRIE e its M irhite SyieasyDRHENE Hee over all other
benchmark, in this case the nunber represents how
Bilech POHYS tfpladdicl shase aare ngyisr exangdesngA Vinare gtibarite model for
average price per share basis over sonme predeterm ned
paculathgthetdffeetivd hiquiditg at paoht proagl intes gnpdnein thheppendix titled
trader is beating VP by four cents per share, and
tRe émgiticall bally e t8isk@at 1apd, suppbiiedn tingidity SByRgnivYARDther
i's connunlcated by both the green color of the font
@% s ﬁ§ 1h%mg+ theS 188 yi kB Sardsh@a AP GE Jx@éﬂted before
0121] The nunver cl osgst to the dial, here a "-
: sﬁ?&lnﬁjglece rterlogslllfl\r/%n{ze% 4iﬁ eorsog%rfrztre pggh !: ef el eulrnrlaegnnned by those
beca se thls exanpl e is using VWAP, thls neans t hat
sillehindheditnt in tinme the market is missing VWAP by
four cents a share, and the fact that this is a | oss
[001K5] 1 ef | &kt ealcilpteisfihctiveequote size"qw defingd gheveothetshibject system
nunber and the red color of the font. [00122] And
emphlyk vin digeeithini thak {sndoddéa@dd ruabedl tivep feedestt maikbe prints which
spread 2206 between the other two nunbers, and serves

aRli@el lfathatRnl dﬁ)@h@&te@% trh@¥, ih16diHS Phe QﬁdJ‘Mehzirﬁl the size of the
pOSI tion conpares to the nmar ket's current posi tion.

gﬁ&i‘lﬁ)ethg % 963&@&@ agé‘n#{&i’]ow %tsa‘éaéhh&c et will be

enc i S nunber repre frone

iﬂﬂf‘éﬂgbreﬁde i TG S vy Hvads A oo gl b&l&k%@ext price

2007/ 127857 PCT/ US2007/ 067528 the nunber is

POt it dews) dach bugkat das pdgwimiee ad a h@hrﬁﬂ?én'{he figs two prices
trader is nmaking eight cents per share.

traded are the low and high of the first bucket. While a bucket is open, add all shares

printed to the total share count for that bucket. The first print above the bucket high
price (or below the bucket low price) closes the bucket; the high (low) price is the
“effective offer price” (effective bid price) and the total quantity in the bucket is the
effective offer quantity (effective bid quantity). In addition, a pair of in-memory
vectors keeps the most recent value of the effective bid size and effective offer size at
each price point.

[00116] To close a Fishbone launched from the “Strategy Progress Toolbar,” the

user can click on the “x” (1610, Figure 16) in the upper right hand corner of the

window. Finally, if the Strategy progress tool bar is not used and the user moves his
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[00123] Because these nunbers represent cal cul ations

that use the trader's average price and the market's
w@eowaptsspri ce, they are dynam c netrics that POEO§®07/067528

along with novenents in the market's position and the

trader's aggregate position. In addition, the

infornation communi cated by these nunbers is al so

dis r aphi cal | nsi de of nitor. First

S B e P Be Stk BErE R areBate ORLRA AP gH! the user
the center of the dial rotate about the central axis.
syolloover Hig aea agien.r Shigt TispPRsAriag a9l barr iy @ uggfphfgatuge within the
its horizontal or "0" position in the inactive state,
Shrategy dblegresameq uis ck Igyveastbe sseibonimedib@wadchss tran k\e'tdeimnge of
currently performng relative to the benchmark and how

fuietibhBity i@t rtQIEn@0@ JIPefRinEhngesk@Ipatil\eetated t he
benchmark. To assess the narket relatlve to the

[00PERChmargo,itiag IR Fiald ﬁ&ehmaltk Mgﬁltﬂir%pl acement of

the red bar 2302 fromthe p03|t| 2304 and the
[OOﬁ tGe ra N g%l G ﬁ%l(tllon g‘; gtor\]fle elag Errng % Eugﬁreégr% at&le toggrations of the

Iabel and with a |ck lance it is eV|dent th

ffive af&ﬂrw@%ls pad %dgg?wgutmﬁhsyu@e%t. SYHPR aésgrﬁmw&?@ﬁhﬁ user with
i ndi cated by both the size of the pie shaped wedge

eoatl tintgebangimairaionigorings iTdes reahtimadepgehmuomonitorifigeis provided
assess his position relative to the benchmark, the
tiaadeynagda diadbakat can be higspiiyep|dueethe béloof the Hzhbdneeinkae strategy
2308 fromthe "0" position 2304 and the size and

pRIeRss QfeatbeclickMBeAOhE m% REIB &HcBmMaASMdnabONEtbR?2000, Figure

outer edge "of the di al . is area is also |abeled on

Eﬁ))gﬁ’ % gs%r hyy élgctgd E&Ja{u%]i( t}ﬁL Hafiffe a[)n b %ll@ Sfi‘ve ng{seaof the

SO easy to see e trader i s beatln

Aot e gadﬁfhgl‘ﬂ%:é&gﬁ%‘éﬂg%ﬁs R (RIS

area. As the difference between the narket or the
perfierange pbBisttradingasitntegyeansethe mseprNInge od dhe Markph refative to a
the size of the area 45 WD 2007/127857

PGl WS2 BOith0B G hBoughndalt tiree sberstipisyinodpatifleorghatiomgshape, size,
within the area increase. Likew se, as the difference
babreRitel bed fRfdcetvidin theelidlraadess' ssrrposditd ARadle 16 important

benchmar k decreases, both the
to note that the user can customize the benchmarks he uses to monitor his trading, and
some examples include but are not limited to: market price, market average price,
P&L, volume-weighted average price, time-weighted average price, closing price,
opening price, or one standard deviation of short term volatility.

[00119] Figure 21 depicts the benchmark dial 2100 in its “inactive” state before an
algorithm or algorithms have begun to place orders to work an order. Then once an

algorithm begins to work a user’s order, the dynamic benchmark monitor moves from

this “inactive” state to an “active” state (Figure 22). For illustrative purposes the
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size of the area and the severity of the shading

Wi thin the area decrease. [00125] Finally, the trader
w@an7akms67 get a qui ck visual indication of how@®EUB200B067528

is doing relative to the market by |ooking at the

size and color of the band 2312 fornmed along the

perinmeter of the dial in between the red market

R B PBaB St AL G ENARS e

to the trader if he is making or |osing noney

pedrage Rrice) as theeepghmek; bysis\pagyioysdy fndécatpdfhisds gist opppassible
gain or loss. [00126] In addition to Figure 23,

Bérgphmask 24ade4 Feoate usema@hddedntm welypinidnded tto dtreit thé gcope or
dynam c nature of the benchmark dial and denonstrate
Qﬁmkﬁhﬁlaﬁmehmg@ksﬁuah woul d | ook over tinme as

anges occurred in both the narket and the trader's

[OO%ZI ti 0N,k fe AdtivE! 'dgﬂ @F?gdﬂﬁz 23, h@lefer A %{reé ﬁurgﬁé}g af'@e top

P by 4 cents, the mar ket 1S n133|ng

8?'&% S 1a?nq-4”a§ ]_afél] h l”t them%érzd ose%éo r{ﬁe flS a %Qrtesa “44”

per s are |gure mar ke

noved further |n the trader's favor. Now t he ader |
BRIy AP Ut 2202 ehthe radges gxequaens againsd dhe ge fw?mpﬂbﬁe has
5 cents, and the trader is nmaking 10 cents per share.

qh@emrﬁ?rnbe diabdrassenstthiygxomplgarsand WAR as the benchmark, in this case

trader-representing trapezoid are larger, and the red
ardngheenrepleactithn Gewamachlahk erader] B082%hg lor misgunge VAP on an
the market has turned. Now the trader is beating VWAP

BYer@Y Yride GRAtsRaret BRIMBI&EtorhS PRRERIrREneMVRidY o2 time. In this
cents, and the trader is only nmaking 4 cents per

gm{:@la é!a?r?pl the trﬁdgg’q E%gc\g%/% ggg %ehd ptet1 ?ha‘?@ afi@%he fact

reas ave chan e

CT/ US2007/ 0675 00130 ure 24D
FGh £ s iy ERB: 18 Rt P Y ABSh ninsitil By bt g ereen
even, both beating VAP by one cent. As a result, the
ngﬁ@frthe fonv gyl ap thi ‘tHh sign in front of the number four.

[00121] The number closest to the dial, here a “-4” represents a measure 2204 of
the market’s current performance relative to the same benchmark. Again, because this
example is using VWAP, this means that at this point in time the market is missing
VWAP by four cents a share, and the fact that this is a loss is reflected in both the *“-*
sign in front of the number and the red color of the font.

[00122] And finally, the third (middle) number represents the spread 2206 between
the other two numbers, and serves as a relative indicator for the user of how his
position compares to the market’s current position. Again, because this example is
using VWAP as the benchmark, this number represents how much money the trader

is making on a per share basis relative to where the market is currently trading. Here

44



the market. [00131] In Figure 24E, as the market
continues to nove, the trader is now mssing VWAP by
wQ2@entms7 whil e the market is beati ng VWAP by BCT/ER1087/067528
As a result, the trader is nowlosing 5 cents a
share. [00132] In Figure 24F, in a total reversal of
fortune, the market has noved such that the trader is
in th ver osi t iti.on fromwhere he
Bl 98 B gty PRIl i G i sk die PaaSi Ts making
beatlng VWAP by 4 cents and the trader is losing 8
@@ht%mﬁﬁﬁfgﬁa?e [00133] In certain enbodinents, the
col or of the background behind the benchmark di al
[00K3d 0 chdbayesseithesealuotbemndpidepit kaloflagadsahattupe itlef frater’s average
the trader's positive or negative deviation fromthe
peachiemnk makl&t’tsh:ﬁﬁen@mdthﬁﬁ AfeSdynamic peich ifat CRANEE along with
and shade matches that of the trapezoidal area forned

%VEIB@[HQ% Ble R9QEr QFgloélH@n gl'l(ﬂheq}’adef Q%ggﬂegﬁE %%Q%Htlnozfddltlon

t he bl ue bar fromt 0" position an nply serves
fhre alafé)rrmgé’l 1QIL 0 r]i%lelglfcgttreg %ngtigq%/se|n§1m\§é{;sclé & ooc{lsp?zéyed I,%aéphlcally inside
ckground) or is failing_and in need of an
fg@i‘ekﬁ%‘&%@FoEHat s f@d&@@fs Hogutifethe bap hygprip ﬁlérgégl fhel e of
el ements give a user real-tinme nunmeric and visual '
thealit aetaterabgat die wgnttal @xist By lepkotg Hi de petaiien ofeack bat jelagive to
to a benchmark and the market. |In addition, the
behotimandd cl 90 pgsivies id e ihaaderstae, ths vaderdapiquidkbnagéss both
how close he is to neeting his aggregate position

H6R! thé Makdas theed B p&¥oFhRhg AllatARYtoGhY ®Bnd¥@hdik ah@ how the his
tlne To di spl ay thls |nfornat|on t he background area

gSH hﬂ% ark Egrfmg% %latﬁ/eqb EHl I‘E‘Chlnaﬁi % as?erss }%;@T%%Ft relative to

as the tra overa OSltlonlna
T B hreticAl l%g?ea% 91%741 1@@3&5? ot PRI E R the 0"

goal. It is inportant to note that this |nd|cator S
paséen 3304 Myl the sizrpol sAlr 9E thsapie-shaped seandiio as thes center of the

background area
dial. In figure 23, this area is labeled, and with a quick glance it is evident that the

market is missing VVAP by a significant margin, indicated by both the size of the pie
shaped wedge and the red shading inside that wedge.

[00124] Then to assess his position relative to the benchmark, the trader can look
at the displacement of the blue bar 2308 from the “0” position 2304 and the size and
color of the trapezoid shaped area 2310 along the outer edge of the dial. This area is
also labeled on Figure 23. With a quick glance at this area, it is also easy to see that
the trader is beating VW AP by a significant margin, indicated by both the size of the
trapezoidal area and the green shading within that area. As the difference between the

market or the trader’s position and the benchmark increases, both the size of the area
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represents the "zero" position where the trader has

made no progress towards neeting his aggregate
w@omti2™87 goal , while the top of the dial's bapkyusundos7528

area represents the 100% mark where the trader has

conpl ete that goal. Figures 24A-F denonstrate this

feature as the gray-col ored background area behind

di al Ln ea successi ve | i.ne as t
E St o B ThaBa T8 F SEGAT o B ghge difference
course of these six images until it is totally filled
befwepie the market padhe trigdegsrrostion andothg Ppnghinagly gieerieasesy both the
the real -tinme tradi ng perfornmance feedback, the
ae pf e asdasod ther @vemky of theadeding wiithin thegureaptecrasdat
indicates the liquidity ratio between the nunber of

[00EIRr es avadllyaleardder biyal(@s@enjuicndsidiendichtidar ofow well he is
shares available to sell (red) at the NBBO A green

8bin rél%r?&e%%é R rileP bgz m(%lén’f'g & tﬁé 8196 Qﬁ(gccgllnn@f the bgﬁd ¥4 Bfformed

as the ava! abl'e shares on the | each
grl]on tl%r[celt)eera D 8 &16 4il15R e eenetnI ma?ke%1 e r): englil%ancg the blue
are e rli g represents t ales a

the offer. This graphjc can a een t he base

o Aot htER B et e Sigk &1 qi%rg%féhas apd apégmmmte to the
The purpose of the liquidity ratio is tmofold. to

tyhdas if heistmaldes onlosiaggeonsy relngvaiel the owrl{ebrasi whlbdsathe degree of
as the case may be) in the avail able shares on the bid
aidgdiher kf.er, and by extension to give hima sense

of the volatility of the stock. If there is an even

[00125] Cl 0S8 ddaitRWaB)Figiht M3e FiRiesSHEN 03F Qe fldfidbd do AR illustrate
t he offer, then it |s reasonabl e for the trader to

E%?%mgqul%t € of tﬁe %elfuﬁl'n{alrly dﬁaté ?Rh ?F o Bﬁs%té H%ﬁ\é hénc*ﬂﬁmrk dial

ressed to nove 1 n elt

other hand, if there is a distinct ‘gb Ianc | ets ,

PRAE JRer P rgrEeoStReR RaboPrepBisst i fo tader's

be volatile and serves as a warning to plan

BRUEMi ngly. 48 WO 2007/ 127857 PCT/ US2007/ 067528

[00136] Alternate enmbodi nents al so include a neasure
[00127]" pri de Figewet 248, thortradee is padsolg. VAP dnyi éecentsettte market is

as defined by the inventors, is the nunber of shares

missing VWAP by 4 cents, and, as a result, the trader is making § cents per share.
[00128] In Figure 24B, the market has moved further in the trader’s favor. Now

the trader is beating VWAP by 5 cents, the market is missing VWAP by 5 cents, and

the trader is making 10 cents per share. The market-representing wedge and the

trader-representing trapezoid are larger, and the red and green shadings are darker.
[00129] In Figure 24C, the market has turned. Now the trader is beating VWAP

by only 3 cents, the market is missing VWAP by 2 cents, and the trader is only

making 4 cents per share. Also, the sizes and color depths in the shaded areas have

changed.
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required to nove the stock one cent, and the purpose
of this indicator is to supplenent the liquidity
WO 2407021857 gi ving the trader a nore specific  PCT/US2007/067528
under standi ng of the overall volatility of the stock
he is trading. To calculate the price inertia, the
subj ect systen1 tracks the cunul ati ve nunber of shares

print _to t as. Io as the best bid nd
00F83: OF HErFiks PR B einEn el e b e R B garket are
this nunber of shares is recorded as the |ast. )
avuicVetb|bethhensing & WAP hysenertenef A aupypdt, theduadgr tsynoat even with
this point, and the cumul ative share counter is
thegearketThe price inertia is the trailing average of
the five nost recent effective liquidity val ues,

[00E31gned ky fﬁ%\ﬁe dUEest the madket cbRtiAGIEEHRVE thPtrhdes i€haw @Eissing
over these five perlods (positive if the price has

ng c&ﬁg aJilllll‘l’eeth'efmérket i %%atﬁl?é VWAP bg k) géntgm AW f3ult, the

of pr| |nert|a can easi |y be Imagi ned"to those

?ra(ﬁrl Sl Doside el s ¢, 90137] Providing users with
V%n(% R R o1 syn%ol s traded [00138] Whi | e the

pose of .the dynam c benchmark ponitor is to

lﬂﬂfﬁé {1 adBrFiZE AT fivd (#RLEBSER lslorgng Hoe SREEadds groved such
his algorithmc trading strategy, the flip side of
that thei taddep rsoni the genyrappasitar pasitidn omushaserhe etrtodl.eleos missing
mar ket data that gives the user a unique perspective
VW ABWydopatehtisc the anarkétac kedting SV WAlPob yt heedta ragé cheatemteeitlosing
of the market. In the subject systen1 this custom zed
Yiceivs pér dmafeket data is called a "market context,” and
it is specifically designed to give the user a

[OOPﬁ]ipeCtth‘ée@ﬁn e ibOfifhefits, RRS! Edl&lq FNEhdTO @E&Gﬁnd "behil the

rel ative to other stocks that neet C€

BT L 5B P S P S S e Ui

PCT/ US2007/ 067528 |imted to: market sector,

e Pesstize deviatiom fiRay thedisnchipgrknin (hesq prybpdimentsy thgispgrific color
style and basket. Mre detail ed descriptions of these

pat shade eragchas thapeiohe tiepedoalabwrea [[@@E89]n the oaec eds dfhedial by
"mar ket context," in Figure 25A, a user sinply clicks

e dif}Bacement of the blue bar from the “0” position and simply serves as a visual
reinforcement of whether or not the trader’s selected strategy is succeeding (a green
background) or is failing and in need of an update (a red background.)

[00134] Together, all of these elements give a user real-time numeric and visual
feedback regarding the status of his position relative to a benchmark and the market.
In addition, the benchmark also gives the trader a visual depiction of how close he is
to meeting his aggregate position goal in a particular symbol at any given point in

time. To display this information, the background area “behind” the monitor’s dial

“fills up” or “drops down” as the trader’s overall position in a symbol moves closer or
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"rotate" arrow 2502 at the top of the benchmark

nmoni tor. Wien he does this, he will flip the
whemwchamsk nonitor over and reveal a "market cPOTI/E%1007/067528

2504, or a group of cells oriented around a central,

enlarged cell (Figure 25B). In the illustration in

Figure 26 this central, enlarged cell 2602 is |IBM
Fach of the.cells 2604 incl uded Q rket context .
Pt g reeting,toe dnifia %gr@ﬁ‘?cﬂ?smioﬁ&o& ‘tftelél 1%901?% t%?r‘?fBﬁTat this
name inside the cell. The central cell, also called
tecapest isrhavied opethp aspurppfiony reebasacel Sgnbenitorrseprekgenng area
the stock being traded on the associ ated fi shbone and
pnchmmithe ‘frori”’tpositioagdiere tha tratdriss exampb @rogddds tdwards meeting
speci fic group of synbols displayed on a particul ar

BRNg8kate qaosﬂaaﬁ @daloWhil& ehendp dNeeatis’ §lﬁicﬁgﬂbﬁﬁ’d M¢a trépResents the
user, while the particular arrangenent o those cells

(‘i)?(')%tnha\fﬁ wWikrd B8 dRECRENGE AL hd §BHIE F%’ﬁ}és 24*AeFQﬁﬂ{o‘ﬁ§crate this

paraneter correlatlon bet weefm each cell and
ge&glierfré,g?sc §{aé/ I,rcl:o&osr(fe:(si I']t\)e/:clicgr e{,ll’? L Lagfga %ni“tl)l{l? L\tﬁg nm&l%ll Is Elgher in each
|nfornat|on in way consistent with el f organij zing
PRESCE BEHABB G [IRAR SRR S 1§k§fﬁ“f By it oRg thf coutrse of
[ 00140] The user can return to the view of Figure 25A
Hysesik eipgry vorl it frctotally dilled 26 08, firphwnagei Eigatesita gr een
and red liquidity ratio 2606 at the base of each cel
[00135]t he Imad#igibn cotheexd]-tinldeading katoranntekedback) thel@snitor also
either the NBBO or in the enbodi nent for Pipeline

FoR el Grads tvaiBa gAphit SR ARGtk Rhd-TiQUERY ZRicASetw&IBthe number
he Bl ock Price "Range. Cicking the "c%ange

?ﬁglﬁ?&t a%raﬂ% eé 5(2 }9’}1& gérg lalngvéﬁ’e hGodSR snhls ‘3‘1951%![6 to sell (red) at

rough 0 ntext paraneters that

50 WD 2007/ 1278 07/ 0 7528
?ﬁa@b%% Th e RhBiA raPre§$n6%GE§ o {hfe e-gs Bf)éc’i‘mﬁy‘%ﬁ Liyfis wide as the
di splays in any given market context can be custom zed
yn]lah]@ shaisp oart'l%/p blﬁéwﬁﬁﬁam milliggtey ip @dgthgeprgsenting 100 shares); a
acconmodate the nunber of stocks the user chooses to
redcrerd®. th¢ fightt repreyenpoihatshaessenlablesindbs offbia fThbsegraptan t& also
to add a stock that is not included in a context, al
bée sdraed thetas€lof é&hdf @@ ‘@bdve” dial images in Figures 24A-F. The purpose

of the liquidity ratio is twofold: to give the trader a sense of the balance (or imbalance
as the case may be) in the available shares on the bid and the offer, and by extension
to give him a sense of the volatility of the stock. If there is an even (or close to even)
number of shares on the bid and the offer, then it is reasonable for the trader to
assume that it is a fairly stable stock that will be hard pressed to move in either
direction. On the other hand, if there is a distinct imbalance, it lets the trader know
that the stock has the potential to be volatile and serves as a warning to plan

accordingly.
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drop that synbol fromthe watch |list onto the market
context. When the synbol is dropped onto the context,
wo eocguemsamti cal ly "snaps™ into the appropri at eP@Ei/a8®07/067528
relative to the other synbols. [00142] In addition to
showi ng the rel ati onshi ps between the reference synbol
and the other synbols every market context also
vi des, t he user eci.fi |nfornat| abo .
005300 sy rbiImatR é’P}E’&g"&nﬁinﬁs ? e “2:%‘1’14 eX (e 1 Yprice hertia” for the
specifically, every market context displays the
Rarbindihe Brie Briiaany dofingd byNBBOPVERSPrsedt ithes pumber of shares
included in the context or in the version of the
supjret to mywt dmswpkont cad) dng thepurgnedf thisindi el is esupplement
Trading Systens (as in Figure 26), the Block Price
Renggidioplaicas; tivte NBBRAdeEaGbE @Fécﬁﬂé uAllEQandifg Bl ek averall
"liquidity ratio" for every synbo This ratio | ooks

g@lgtlﬁtgq{f‘ﬁlée Stobht tfketrg'(ﬁ TRENE 2B Shd Eﬁcé i!ngﬂiad tHeYsub FH Kstem

base of the hnark di al dis represen
Cg(ﬁ{%e culﬂélaaﬁe %ﬁr%bbgﬁfg s%mres %ﬁa‘t“t I'lI]t% (t)or thselnt&tgg g% Hglgpa& rtB% E%St bid
of the idity ratio is to the user a rou
%F%@ﬁ@h hae %ﬁ%ﬁt}ar@ﬁ%%@e%beﬁﬂawg%thés Bwnt)tteofbﬁhares is

and on the offer at the current NBBO and serves as a
tricgtiefl @y ¢he lagidavadablo meafurg wif angtarttoffeotivet lguidist afcthis paint, and
an alternate enmbodi nent, the market context al so
diesqinaysivdi sheet ¢cooned iid yesetf The @cihe $iedik & the itedingomermeatof the
t hrough the col or of each synbol's font. If the

AVEMABE recBBVEFRAVe AquidityIVAGIEs SsiPRddCBy Biéedirétion of the aggregate
user-specified period i 5 upward, the synbol ' s font %?

/ I
gVP%eZQ{%égel gz&qgesf ﬁg\l :6%%93 é&){g t%ﬁ%h}{espg&egﬁg tro%]l(&&?neﬁatlve if it
d d f.ont
Bt Do e B PO WRRicad v By Proetien 36 L alited in
system adapted for Pipeline Trading Systens, the
et maps al so convey information from Pipeline's

proprietary watch 1list, called the Pipeline Block
[00BYar d. [Ryokiding wmersavithamkdet coraxestor kyrkeolt hredesk anpl e i n

[00138] While the purpose of the dynamic benchmark monitor is to give the trader
real-time feedback as to the success of his algorithmic trading strategy, the flip side of
the dial provides the user with a customized view of market data that gives the user a
unique perspective on how a particular stock fits into the larger context of the market.
In the subject system, this customized view of market data is called a “market
context,” and it is specifically designed to give the user a perspective on a stock’s
position and movement in the market relative to other stocks that meet certain

parameters. These parameters can be customized by the user, and include but are not
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Figure 26, the user can tell for each synbol whether

or not the stock is currently active on the Pipeline
w®k@ck2Board (the symbol's cell has an orange PCT/US2007/067528

background), if it is currently inactive but was

active earlier in the day (the synbol's cell has a

grey background), or if it is inactive now and has

een inactive all day.(the synmbol's cell  has a ite
EE‘&% AyURBket ?fi‘ftoéd&‘?‘%/fﬂ%}ﬂn’ L SAbe fln}tﬁotﬂ@é“tr ega%ﬁ’?lg style and
Pt@gline has printed a block in a particular stock by
baskepth Meoistailed dpserintipny efdhesic parispessiapreappededblew.
[00144] Individually, each of these indicators

[001¥9 s ent sTaaceessythini“ghrkeevedtexsf” iniFidue AdA ] onser Howdy elicks on the
when these indicators are presented in concert, across
Makdté Pdreow S5OT kiSthe R e bedhniLk aldn@da WhRE! BéTBSIthis, he will
they provide the trader with a valuable snapshot of

hgﬁh@%e%a{rhﬁkgﬁ&{iwr QRe PR felvSal L4 AbIMESTRAE MBEY4 or a group of
[ 00145] As noted above, the user can choose from a

T R R S SN
. . market sector, correlation, market cap ffinity,.

B dhie G nrglr el e 203rn 1BALREEE orre cfbedhinstudetlin the

behi nd the market sector, correlation, and market cap

parketreeriexs rapresentrea pabivilausiotlo indiented bk thel ssghbohnarhe inside the

art; however for the sake of clarity we will provide

oal. Ghdetatrd] edl] e ctad tlensfetarce thleoafhtirefetepnce byrbdl erepresents

and trading style paraneters. The basket paraneter is

ARSESdPBANS FradeSEP AALBoSREY IfRAbGR dnld A&k monitor, again in
functionality that is distinctly different fromthe

DS, wedBiord il Paprienlr goneext
BESTPAIGL M, ek Bl D85 e AR, B et Py goneext i
araneter refers to i securities based on
BRGaTE: g FHRae el bt OF sgerhieSie BRARHRS Smapesgent of
of stocks representing conpanies with divergent )
Bess i gehrtivetosthe prfercigs el gpesaibiheclegies of Raraggtas correlation
system c economc risks (i.e. interest-rate
howeere nia), catinardgthe pefecase celil.c Ih the predatfedTénebodpinentt €re’ subject
paraneter sinply creates a context that includes al
Ofstdn@ises visual cues to transmit information in a way consistent with “self
organizing map technology” as known to those skilled in the art.

[00140] The user can return to the view of Figure 25A by clicking on the arrow
2506. There is also a green and red liquidity ratio 2606 at the base of each cell in the
market context. The market context includes either the NBBO or in the embodiment
for Pipeline Trading Systems, as displayed in Figure 26 as 2608, the Block Price

Range. Clicking the “change parameter” arrow 2610 allows the user to scroll through

the various context parameters that are available.
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synbols in a user's blotter. This map offers the user

a quick way to get a high level perspective on the
woweerss7 and position of all of the stocks i np¢l/8S2007/067528

blotter, or to build a basket with synbols fromhis

blotter (as described below). [00148] The "tradi ng

style" paraneter is a concept specific to the subject

tem . This paranet s the et of .st ocks
mof‘ﬁit " ety REmbey of dp S| ? ﬁé\'ﬁ etySted! ﬁBIaY? &F dP¥iieen market
stock when traded by the sane algorithmor algorithns.
Terdex g8 de tcustgipized fysthp juserginid the agp|veidtquieerasize de aagqngpodate
about how a stock reacts when it is traded by one of
theenusnbiej eCstockpshendes cladayer fotihetadé. 3f atsmgl poot ankardectdas ghat he
paraneter. In addition, when a user selects this

Ganis e tadd i Bdtk tht i€ kbhfhcludisd G atcbptegQ Al @¥tnedliSR &YH dag and
ranked |ist of the subject systenis algorithns

Fog%gﬂ %ﬂo@ fldRe itte wHch9R® ohfd thE afHRG Jolﬂ?etxt S\Q’qleﬁfthe symbol is
cks. "This context Is a partlcularly i nnovati ve
eatu trader.

e § 508 sl TRERIE MY PndPS e SRl tBacive

Har d"CEMTS iRy
tells himthe best algorlthns to use on those
gi gR&er pymbals,i pportant to note that any conbination
of paraneters can be used in a single market context.
[00142¢n norle addisien émehqydng et relatipashipsdistiyeanttbe saigyerest symbol and
system si nply aggregates and correlates the data from
éeC hthep asyaieisereveanandrkencdisedtdsls@ movidextthdased with specific
the final output of that correlation. Because of this

friEainHiion 4036t ShdN eFhbSYREREAES if UBE RBhied MBlcK§ecifically, every
contexts can range 53 WD 2007/127857

Elgléep§glqtg¥( g G&E%Btheflﬁ%ggnﬁirgg tq_%ldsel ﬁelp("}g]gﬁég%rseach symbol

contexts ure
ext raor.dinari l ; er cont ex

b Re S WRron i SR esisation o Lﬁé@ b ShR ohE iy, designed
he chooses a default set of paranmeters for his market

turftipsding Trafing Systeas| @s sleﬁtg% 20) theBlaskthrics| Rapgg gerjaces the

to build a context as soon as the user initiates an
BIBJR.i Edun cohbet efsoriacluddren “tipedug eatid| fgpsveryvemtbioheThis ratio
benchmark nonitor to access a market context, he

Wokomatli @rldtys HL@% Same manner as the liquidity ratio at the base of the
benchmark dial and is represented graphically at the base of each cell in the market
context. As on the benchmark monitor side, the purpose of the liquidity ratio is to
give the user a rough indication of how many shares are available on the bid and on
the offer at the current NBBO, and serves as a high level indication of volatility of the
stock. In an alternate embodiment, the market context also displays directionality of

each stocks price movement through the color of each symbol’s font. If the average

movement of a stock’s price over a user-specified period is upward, the symbol’s font
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context based on those default paraneters. |If the user

deci des he wants to change paraneters and see a
waledo7aemat context, all he has to do is right pCT/UR2001e67528

"change paraneter”™ arrow on the top of the market

context (Figure 26). dicking on this arrow

autonatically shifts the paraneter for the narket

cqnte the n araneter is icated i.n t

oSt AP Rl Bt R e e sinay O G S s £VeT that period

enbodi nent a "chan paraneter” button is used

isrflopeaard the ﬁenteﬂlnsgw is ofang&i ng on this button

| aunches a list of all of the paraneters with check
[00BBes ndiinaltyp ire ehvepaomnt ther subjEbesyistead edaptainfor lPgreline Trading

select all of the paranmeters he wants to include in

BisteigWhe atiRx inap@aldo t@eyhhfortigon {ro@MRIpdItheCOsTbEXdtary watch
button at the base of the list to create a new

ﬁ&néﬁféh thd PRLEN Bio@k Hadl, tL%Bﬁﬂ% &t & Rk BitExt 1Bkt tﬁ@gﬁzfmple in

can | aunch nar ket context before he initiates an
| |n1to ss, t.he def ul t t.i
ﬁl&% ebu{s’l ausgro (r:] e?l a §1<é}a s%ﬁ{lggl h?tp%rr %rn tlh s E< 1s rrently
par anmet er s, unch a nmar ket cont xt dlrectl rom
M{ave Weth Rlﬂe 13§ B?%h@%gde@hedfrya@%o‘ftsﬁe -hﬁ%%meqan%f‘o%%céﬁ%oun@ if it
icon |ocated on the dashboard and drops it onto the
st @eienfly ipdesivedut ap jastive ¢ratiethia thaday (the syswols celhédas a grey
reference synbol for the context. In our exanple, the
bsdigromad), dr dff wps inhetivenmovk ahd hanbeextiadtieonllaiay t(te syoibol’s cell
IBMin his watch-1ist to make a nmarket context for

h8M vwAYite @ackdiSutS €n SHARMRSH ttl'i\i@cont&&ﬁﬁﬁ%at@@fﬁlﬁﬁéhne‘ 1¥printed a

onto the reference cell (in our case IBM in the

e S e

eren e ce Xp e surroun
i de an shri

list ‘
(00 'ﬁﬁ%%ﬂ@ﬁg% o dhesst Tt PPsAe oy high level of

mnthout i npacting the specific order or arrangenent )
srfommpsiogallepeyarsyher thaswe ipdicparsarg prepeyited @rﬂoaﬁfagﬁéws magltiple
to nake it clear to the trader which synbol he had

protks orgamaek by relanbesd tpanmokeers) thay provids thoimder wile a valuable
"mar ket context" feature has been engaged, and the
bkEPEhat @ tHeUBARER Zositidheangasasmii e Sof@fnedti s mar ket

context. Right-clicking inside the expanded reference
[00145] As noted above, the user can choose from a range of parameters when
customizing a market context. These parameters include, but are not limited to:
market sector, correlation, market cap, affinity, blotter, trading style and baskets. The
concepts behind the market sector, correlation, and market cap parameters will be
obvious to those skilled in the art; however for the sake of clarity we will provide
more detailed explanations for the affinity, blotter, and trading style parameters. The

basket parameter is described in a separate section as it enables functionality that is

distinctly different from the functionality of the other parameters.
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cell in the watch-list displays a |ist of the context

paraneters along with a check-box for each paraneter.
w@r@e/121867 user has sel ected the paraneters he BeRUS2000067528

use in his context, he clicks the "build context"

button at the base of the paraneter list, and a

mar ket context is launched in a separate window. It is

i porta to.nate that there is no limt.to.the )
[00 er g#henﬁ‘iﬁﬂf&{y BB HR {0 BroYRIR SEAHIFAPASK T Flastering
at any given tinme. Wen a user is not |looking at a | )
pap thdtitfagtor Biedelx For gaarppls, aisehek stefl feppsenrtiig companies with
context or close it conpletely, but in the course of a
tlivaciengbwangsamodas, bwawhaditary atbgect enthe ramatgitemascomoyic risks
contexts, for as many reference synbols as he sees
filel intdr88%bkImdvenich8, saiey padesidiay a trader can use the
benchmark nmonitor to access the narket context if he

[00143}} nchesry.he, pmu Eglrarﬂceiterr Ssﬁr'n%l CrEAL MBndREMIRIHEEldes all of the

context to access the benc rk monitor if he

| aunches t he, market context . first. By clicking the ..
PR o b B AR R B nel Bl Bt migh tevel

context, the user can flip.over the map and. see the
BIRRATHYT IO HBRIMYETERT 21t BOTideR PEAL LTPFBIACKS [ g@s‘ﬁﬂ% or to
addi tional feature of the subject systemallows the
beiét a baskst wishanyhbeds fromehip blottes@s describethbéipwy
custom zed "market contexts." Every tine a user

[00B48)0ses Ene ‘Canbignale’d paamepaliamebrrept spreifita® théi@ubject system.
option to save and nane that particular conbination.

Fafs ¥anRbedisplalis Ble B PAtstideROAER “benRbT lid aaimAmt 8%hner to the
based on the market 55 WD 2007/127857

Fégllaﬁéz 0B QP2 Brad S %g Othe saaMe! ﬁf&%%’lhhﬁ Eﬁ%‘off‘tiﬁﬁlﬁgg%e subject

trading styles parameters know

that particul ombi_nati.on on regul ar basis. To

SIS Pispte FlPeF e P US08 sbpuc habpPRlyTeRHS “Hisaidagraded by
context" icon and selecting that conbination each tinge
fiee oAk tsabieet systemas algatithmris ussd @rinfasmy; tBist pargaeteia pln addition,
choose to nane and save that conbination, using the
Whaw e usg seleetatthis eomtextt hghtpdicking tesdestbé ecrtexynliglayp .a ranked list
Once he has named and saved that conbination, it wll
appRafubfst dydtahsl Agorith@e adevitinigOrot their 's0®dekein trading that set of
stocks. This context is a particularly innovative feature as it simultaneously gives the
trader a group of stocks that share common trading characteristics and tells him the
best algorithms to use on those stocks. It is important to note that any combination of
parameters can be used in a single market context. When more than one parameter is
used, the subject system simply aggregates and correlates the data from each

parameter, and then builds a context based on the final output of that correlation.

Because of this feature, the subject system’s customized market contexts can range
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context" icon on the watch list. Then the next tine he

wants to use that sane paraneter conbination to build
w@2@onemsxt all he has to do is drop that conbi PEL/USW0F067528

icon onto a reference synbol, automatically generating

a context with that conbination of paranmeters in one,

easy step. [00153] A final feature reIated to the

rket contexts is the abi Q, use nte
BB S ekt ah i a ontrats D STARECHE TsGh e gt 26 o
avai l abl e algorithns, If a user selects the "basket"
peFaondinaily camply; mekt-PYAMGICE FOAXs.of t he ot her
paraneters (market sector, correlation, market cap,
[0 i ni t YWhen Gtet wer confemirasgths tsybjedt, syblema bt ichadses a defmlt set of
feature that enables himto create a custom zed

pasteters 08 hihhilteecdndsde Thifadlh@tinghia ak@matit ARt Wee to build
I's enabl ed, the user sinply left-clicks on each of the

S ¥Bheke a§ Ebdﬂ' & tthglefmt?a%’st %Elgbﬂﬁ'ltrn hpne‘f‘@@fes v&thgn the user flips

Include in the basket. a usér wants to include a
st ock that not a on_hj S Sont.ex
PYET 43 tlfle benglgn%lrlé rélﬂ‘c]tg%ﬂ a,cx:{ashs mar fOI]rtr o,m}n% aulomattlc%ﬁ]y Sees a

list onto the con When the new synbal is dro
BeNtEHePaseh AR dhese 465 i pYRRETCEllf $her %%?é&emd%tl% waRbs to Cchange

appropriate place relative to the other stocks, and
patAMEteen sk s¢ene [diffirent epntdré. Yhdkdws tOroeistright whigk the “change
selects all of the synbols he wants to include, he
paesetelitarieave tiestopioé ateunarkencankest (Fipke 26¢.dlliokikig drothis arrow
56 WD 2007/ 127857 PCT/ US2007/ 067528 nane and save the

R@sh@tical ThSts' §RViSrdfctell RAUHE Sharifet RoWRYE altl BRERHw Plrameter is
the narket context; however it |s only "active" when

L a%s ﬁ%ﬁe at mteqéf of t naqﬁlv%d In %Oa]tégrl (Ilﬁl%nt a “change

een narre and saved, ecorre

PRI T

and nanmed that basket MONEY, the reference cell woul d
pbalbAbthrEREMeters pithahagk P naxt toisachs parameterrel hegtppger can then
nane of the basket al so appears as synbol on the

vatat lll ofsthe pensgtdarnge mhats @ ioslede onhiy neascdantext,r el them hit the
particul ar basket one tine.

“rebuild context” button at the base of the list to create a new context.

[00150] In an alternate embodiment, a trader can launch a market context before he
initiates an algorithm, allowing him to bypass the default settings and build a context
based on a different set of parameters. To launch a market context directly from the
watch list, the user drags the “market context” icon located on the dashboard and
drops it onto the stock in his watch list that he wants to use as the reference symbol
for the context. In our example, the user would drop the “market context” icon on top

of IBM in his watch-list to make a market context for IBM. After the user drops the

“market context” icon onto the reference cell (in our case IBM) in the watch-list, the
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Once the basket beconmes a synbol on the watch list, it

can be treated in the sane nmanner as a single-stock
w@edo7/121851 he board; thereby allowi ng a user toPEpPpbE3007/067528

the functionality behind any icon to the entire

basket of stocks with a single click. [00155] For

exanple, if a user has created an icon for a

rticul ar conpi a i on of rke aneters

e HEE O OR e s shey AT lide and

create a market context with those paraneters for the

gtk b0 aeomprodateotiesexpantipime! the sfeienceceel] withqpt Hapacting the

exanple, if a user drops the MONEY basket synbol on

speeifafordéthe aataggemdérttiof theprastehsti (e moprse of Hes enlaitgement is to

will automatically begin trading every stock in that

gk et clwirttd thd Gadanehiah gahbsl® hal piaah “nfarkpt @berbyde.”) At
enabl ed to set a percentual tolerance |evel for

@ﬁ@g@lﬁ@ kRO rﬁa{rkg' JOB%;(?%M{II%':}?&% Dok Qng‘é éd QHa the user can customize

constituents of basket. The tar get’ nunber of

ﬁhhggat?gr{w Frsafmr%ls mar tete r%r{té]xtt F &hg cIschqn gn81 th% e)'\il}o)anld%d reference

er o alr es € acC

tion multipli ed b he aver age co | etion rate
G e it B sibiast 2(abpl <ot iesteRmpERBLAOTE With 2 dheckbos

mar ked-t o- mar ket dollar value of the basket); the

faweeh aardmgspePndsothn aserdras tsplectdeé sha paspmetorsstiet Wans kqruse in his
IBMis set by applying plus or mnus the tol erance
patteanhagkcksaht Hbwld esmyedt” bundent thé bakmokthe padgaiter list, and a
taki ng the above exanple if the IBM order for 100, 000
SRR Sontt8xtAdunBieddin aSEpMRe20RA6W2 18R Important to note that there is
PCT/ US2007/ 067528 basket t hat has achleved 15%

g(g 'ﬂ?lluﬂd g‘% }@(ﬂl%?lolf ari%&l ﬁte§&dth‘ap§ uts &5%9@ aL:&w%’ee L.t é@ given

en the su Ject syste s current
tion for es an

G Ben B Bt PHG &@@rlt}CHPag SonEa hes et ﬁgtlertrnlénmlze the

sum of achieved position plus open buy orders wll )
FOted xE sdase igcanpleishiabas imihg conse ofi i teTdingcfayed Beer an @stivate
open sell orders will not fall below 12,000 shares. In
tivhinaingain ag menycdntents,foids rmanyplefaraice symbbls ag bersess o
both sides of each constituent of a basket can be

[001519r di nah ekt sdngnaiithabg haddticag use theibdbehrek entinitdNto access the

trajectory with set tolerance on relative rates of
market context if he launches the monitor first; he can use the market context to
access the benchmark monitor if he launches the market context first. By clicking the
green “rotate” arrow at the bottom of the market context, the user can flip over the
map and see the benchmark monitor for the reference symbol.

[00152] An additional feature of the subject system allows the user to streamline
the process of launching customized “market contexts.” Every time a user chooses a

combination of parameters, he has the option to save and name that particular

combination. For example, a user might choose to build a context based on the market
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execution of the constituents. [00156] Figure 27 shows

a bl ock diagramof a system 2700 on which any of the
waleachessed enbodi nents can be inpl enented. A SPCT/ER2007/067528

2702 communi cates over the Internet 2704, or another

sui tabl e communi cation medium wth a user's conputer

(or other device such as an Web-enabl ed cel | ul ar

teleph 6. The software t | enent any. of
FHOaREIYS TR 68 S0P THEORYSRIE abTe Btk Wil use
readable medi um 2708. The conputer preferably includes
ghapipastisplap cogbyration 1 a gegyar ngqlsay Boy apoidl gepeditig p| thg ipresess of
the user interface described herein, input devices
drophingsthe & ‘rhakdtoamtex2’7 1¢bna mat aelmiil%ethﬁ? témbanadom each time he
comuni cation device 2718, such as a cable nodem for

Ganeat ibaddt ®at Pperticolaerdditex?70é . cahOHRE¢ tANnaverandeyve that
of the operation of the preferred enbodinent will be

§(§H1b1n£t%ﬁ tﬂls Wgttﬂe r‘s%@@ 5@%%u}eoatttﬂ§ ggulaﬁl\é’te? @@IEétldﬁf stel,: gfnce he has

h shoul d be under st inrelatio

dC slao S(P {hat &) ll?lﬂatﬁ)%o}/tewﬂl Rggft:a?nga ?a%{efe% 1coes eer)u to t%e r‘market
ac I ons | pseS repr system ac

[00158]. In F| . 28A tep 2802, the user |n|t|ates t he
EPUPHI dean eprite fatsthish ¢ 5@@1 PN time fen@ant; Qpysgydat same
to the trader. In step 2804, the system displays the
B8amMEIepQOMbiNRtgs o PO UsPOeR AERERS todlesiaiseerr that egrhlination’s
includes a display of all available strategic,
icaat ool aamefetehcd dsypeiol,y au@hgacaltynrngenehtingt € pcad@36, with that
the user reviews the available algorithns by rolling

B Bhinkileh of faeiSect¥Riif€ Bnd, BRyRIGNt each strategic,
tactical and third-party algorlthn1 When the user

[0015%4' S o‘gﬁrﬁrﬁg f@a\fﬁ]el I%Elltﬁgi an?ﬁel ﬁl@drke cgﬁ)trektts hl'én thé tﬁ%ﬁtt% t& use the

e system e execution ra

S0 B RN o S S OB B

user selects one of the avail able algorithns bé@
Hicagelienty thaebaskeh ParappfterHntgeaiwisEen wathtanytas the qBer pagpeters
the watch |ist and

(market sector, correlation, market cap, affinity, blotter, trading style), he activates
the feature that enables him to create a customized basket. To build a basket when the
“basket” feature is enabled, the user simply left-clicks on each of the symbols in his
market context that he wants to include in the basket. If a user wants to include a
stock that is not displayed on his context, all he has to do is “drag and drop” the
symbol from the watch list onto the context. When the new symbol is dropped on the
context, it automatically “snaps” into the appropriate place relative to the other

stocks, and can then be included in the basket. Once the user selects all of the

symbols he wants to include, he uses the “save as” feature on the market context to
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dropping it on the icon in the dashboard which

represents the algorithmwhich the trader wants to
wois@®7/1pB8159] If it is determned in step 2812r¢Tras200tias7528

user watch list is connected to the OMS, then, in

step 2814, the systemautomatically initiates the

al gorithm when the user drags and drops the symbols

onto the ic order ,paranmeters fromthe .

Rie and Sage i Pt TP Shi s B R6R 4 “Bre® Blbrtin G marke

list is not connected to the OWV5, then one of the

NPV VSR H uepi B Sagive e ydak hedragkat aragpicsds ¢riblede

user's choice. If the user drags the synbol over the
[00R4del | neOmdeghei basketi mssbep 2BAB] andeayed, rthatshasket2B20mes the

the system di splays the order entry box, and in step

28&ncd o, HpRIcingnthebSginhinefepdide kelpah Bt Lingple,lif tHehBer created
user drags the synbol onto any al gorithm other than

El%gskeP hl&?hétﬂ@d @aggﬁskEMONE§t &R rgf%?eﬁce EQ?%uld%e%Bﬁ@ MONEY

826, the system displays the fishbone, and, in step

l?acingoﬁﬁYI UREt d r 2 estlrkclg Ghe %ame .of %]t l?askeﬂealsdqe%)lpré%% talﬁlsp/m%ol on

i'ce one ’S dynan1c pri'ce sca
systen1|n|t|ates th gorithmin ste .

ﬁwawetﬁlé %éﬁr EPSTINgIALC R ISCHPHY Z]éa 40 frpate; § pagigglar @6@% gpe time.
The system generates the nmarket context for the

Opath die( kaskgichaggmes adwaibohon sheyarg83pt.ahdrwbe tieatedtinghe same
2834, displays the positions wi ndow contai ni ng

mahogrnat & aingld GoMOc0®n/ the Aard; Redebi2006wWiH6d 528 tooapply the
the progress of the active algorithns and checks to

B8R YRBNBEN AR EichS tPRO Bl babit®e of &bdksivith Neinleadtrg
day to conplete the user's order. If it is determ ned

[0015%(1St ep 3F§2 %%%mf)féa}f t&%f ﬁa§ SetOd ;,u? %lﬂ%r Eﬁﬁleufap %Qm!bﬂlat,lon of

e S stem 1 ssues a ticipati

R A * Eb%ﬁﬁfﬁt%aﬁwwaol will

|n the trading day to conplete the order. [00161] )
pepisra siagket xppext ygduthese ppramgfms iferaticegntipg 3gt of pfecks in that
user reviews the information provided by the system
basketh ©rpo shothens<amphel aiva aswt/doopst the M@Nkdt basket symbol on one of
the algorithm representing icons, the system will automatically begin trading every
stock in that basket with the same algorithm. A user is preferably enabled to set a
percentual tolerance level for proceeding at different rates with various constituents
of the basket. The target number of shares of a given item in the basket (e.g. IBM) is
the total number of shares to be acquired at completion multiplied by the average
completion rate of the entire basket (dollars traded versus marked-to-market dollar
value of the basket); the lower and upper bounds on the desirable position in IBM is

set by applying plus or minus the tolerance percentage to this target number of shares.

Again taking the above example if the IBM order for 100,000 shares is part of a
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context in step 2840. [00162] The user can then click

on or roll the nouse over the "Detail s" area of the
WQ@OEI7HR2TSAE W ndow i n step 2842. I n step 2844, PEEUS2007/067528

system di splays a "Trade Details" information box

whi ch shows user-specific information about each order

generated by the algorithnt Alternatively, the user

t he 0 "Overal | .
BBt adiis drudhest Pk o pefes BreSiinabin e &F Eitaapgdovel s e
In redﬁonse to step 2846, the systemdlsplffi%4 an
pn BlecybissisySieRr pewrEat SHelsRmPHtion dor B svoujthbe 5,000
gi ves exact nunbers regarding the nunbers of shares
winrcshandarderb glh bé plagel] omthieaharketrie sadt a wey drad thersiinl dfegthieved
and which are inactive and unfilled, as well as

poetifieplu® bp&iPbuy dildefsavillsnok ek@del 88,0081shireé Pl heRum of achieved
warni ng (as deternmined in step 2838) [00163] After

?fu@ F?Jg@t?é&l ordafiAw Al n(%%ﬁ’@ beltoweli"@(ﬁf sHagdd, ﬂpt}ﬁt (VQ?rthQ Cttl\h%/ of a

W ng. In step 850, a ter reV|emnng

ft]lrzﬁl(%o I gentits gn ﬁl El gsl (t) eac con ueﬂ,‘ otfl?cteb uﬁeet can coordlnated
eCI make any ahnges e ers or h

active al gorithns. Alternatlvely _in ste 2852, after
FOBRAT Cﬁgevmea PN RECHEM THOGARY Wik st t%lﬁganeﬁ Pl ERIAt verfates of

user can decide to |ook at the order progress in
grasutien ofgbe apnstisedtsor nake sone changes to the orders
and/ or the active algorithnms by clicking on or rolling

[00136 nouddgue 7 dhoes BRloMDIRGAM bR Z8Fstem 2700 on which any of the
PCT/ US2007/ 067528 "Strategy Progress” area of the

BRSlbEd O b RERYVcaNBE BPRARNIAE AKAGESS7( QrfaHSicAtes over the
Fig. 28C. [00164] In step 2854, the system di splays a

ﬂ‘lt%@?tf’?@%%&gﬂngﬁl%t sﬁ%lef c%mtﬂﬁﬂ@ﬂio%%&ﬁﬁao@ﬁfl ia\{les‘?r’s %orrépeuter (or

n response, user can one O

bt Bhuies o &l sBon eha it aiWe’ Beishtior e e tofiare 10

a orithn(s), whereupon the syst em pauses or cancels
RINERE étxep?f A emhodimenty, capay sypdicd st apypuitplle qomputer-

buttons in the tool bar to display the fishbone for

teadatde meodeinaRg08.i Thertehputer preferably includes a microprocessor 2710, a

display 2712 for displaying the user interface described herein, input devices such as
a keyboard 2714 and a mouse 2716, and a communication device 2718, such as a
cable modem, for connecting to the Internet 2704.

[00157] An overview of the operation of the preferred embodiment will be set
forth with reference to the flow chart of Figs. 28 A-28C, which should be understood
in relation to the disclosure given above. Rectangles represent user actions, while
ellipses represent system actions.

[00158] In Fig. 28A, step 2802, the user initiates the graphical control interface,

which is then displayed to the trader. In step 2804, the system displays the
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wher eupon the system di spl ays the fishbone in step
2862. In step 2864, the user can use the buttons on

W b@7te7m857 bar to force an "auto-entry," wher euporUS1007/067528
step 2866, the systemautomatically enters its next
pendi ng order, overriding any order entry del ays
required by the algorithms logic. [00165] In response

r.can f the.foll.own )
HouPoTH Rgen mﬁtlw?egt Bmaat af el supiision fsHcdan a-party
t he verti cal bar on the fishbone which represent

flgaridhasi \Ja sgp é@@ ’tt sy revéeveshthp geaitahle glgerithps py s9llipgever the
al gorithm(s), whereupon, in step 2870, the system
inodawdcht lepreabigforaich hstrategivi tacpicalcamdbthgdepay algeithmseWhsn the
mani pul ati on of the vertical bars. In step 2872, the

USeR rolGadv e€ ARG abltetabri e il go A ind WRArE fisS stby 2808Ih&€system displays
clicking on the vertical bars whi ch represent the

feldx¥8utiodl 9RIHIBLE knd E’eh%%%? SRRl PrLEididds %@%bb N 2808 the

box wher eupon, in step 2874, the system updates

d h whi
Hser proc%gcﬁslatn s{tfﬁ)(re% @?ﬁgm}cﬁf% ﬁ%%lsg rf]:g% Sone oI ztlvaelalglg .f%gorlthms
he user can cancel d|Sé{eet orders by

d
Yidrggiee & erabelowhighnge orsaérwan&of&éraeﬁoff% the Srsghdist and

wher eupon, in step 2878, the systemcan cancel any
drogeing it @prtbg eqoneidl thy d@ﬁ@cp@nwhm@ ropigesnth thieedgeith@hwhich the
the user has double-clicked. 61 WD 2007/ 127857

Pader uB2006/u867528 [00166] The fourth option is nore

i nvolved. In step 2880, the user can click on the

[ooisy] spl ayf hapah@BhitedRNitOLE1 Dt BR Bbr Wheh PRSR Bhndch@ to the
fi shbone. In response, in step 2882, the system

gﬂ\é%l tﬁ?r‘? 15 Qﬁegn a3, gh HHRY s§r Eﬁ‘p hﬁtQﬁifagéa Efa&é 'gtgé g%ﬁrlthni}] when the
Bt i e gps MiessiibheSop aRG e Pl eo%i«;r?n”a%ﬂ%&ws from the
be hnark In step 2884, the user uses the rotate

h

QMémﬂfaf is CF?éﬁffnél??ddfl stope 8 6rhaH e Rscriahglst ipnetspanested to the

n
the dial to display the market context. In step 2886,
OMMES sthsit enme difsthe dyBowing segndosts obrventt ogamer bisedl onnthe user’s

choice. If the user drags the symbol over the Pipeline algorithm in step 2818, then, in
step 2820, the system displays the order entry box, and in step 2822, the user enters
the order parameters. If the user drags the symbol onto any algorithm other than the
Pipeline algorithm in step 2824, then, in step 2826, the system displays the fishbone,
and, in step 2828, the user drops the symbol onto the desired limit price on the
fishbone’s dynamic price scale. Either way, the system initiates the algorithm in step
2830, and the overall process proceeds to Fig. 28B.

[00160] The system generates the market context for the symbol(s) being traded in

step 2832 and/or, in step 2834, displays the positions window containing information
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step 2832. [00167] The user can choose not to make any

changes to the market context in step 2888.
w@\doenemsi vel y, in step 2890, the user can nodP€TUBINE7/067528

mar ket context by adding or renoving synbols, using

the "change paraneter” arrow to change the paraneters,

or building a custon1basket of synbols for trading. In

ste 2892, ste dIS | a user-nodified .

R ro2t Bhine 1005 GHOTRIDE HEt cOokRs 48 S BFhhere is enough
Erefer(ed eandlnent will be set forth in detail wth
ipedeldag dhe Bading day socaplegsthe megirs pider; i, it podetergened in step
trader clicks and drags a synbol onto the Pipeline
B ¥cthat dwre BOdotamoanglt tiow, theans stap 2838pdhdbsyrstenp issues a “market
participate in the market. The trader can configure
%tl@fpﬁtl@ﬂ’a&kzaﬁﬁigﬁﬁ th®p&ditadis vaaldw @ﬁ@lﬁyl \ﬂlﬂch\fteﬂl@ thd i@ eHat there
settlngs di al og. The followi ng action icons appear

g%@&! Adul H@in{%\é‘é‘ﬁlafnﬂ?g 1n/ﬁ169ﬁ’§@§% &y do%ﬁg#é%@%e JHig.
el 1 ne Bl ck 304 places a bloc order Pi pel I ne,

[0013(216l the fp erpste %3’%‘ l%%g% S¢ e Za%ggcef% %)Sa é:olfslé ?«%ngvrvs the

Plpellne and S eou acces

usi ng algorlthns Addi ti onal |cons can be rOV|ded
BYPERAUGR PrREINED iy e BYSR ARRNE AOEIRRT rSngPY S @5. arket
partnershi ps. 62 WO 2007/ 127857 PCT/ US2007/ 067528
fooaadp step g84B0 shows the operation of dropping on an
icon to launch Pipeline + Algorithns. Three speed

[00B2]t i ngsThensebamaterodidkhen aubtleld monsdeer e ‘Ixitals” (ads of the
defined in paragraph 0057) for the stock. Red-line

F@dlt‘ﬂ@fﬁ @h@o@wﬁus{egbisazi fIn ShepBl4] e APstbhedisgBRR avaf@lle Details”
ist. "Trickle" 3002 indicates Pipeline + best tactic

[rRbenh it %&k@ﬂlefﬂ)gﬂé\ﬂ ushQPLAP i Bkl abolPIROGGer generated

|cates I ne + art|C| pation as

BEsEnaRRgun AuletettveBoRe bie rftgpfkgg st (P Bt over e

t akes 30- 609@of the market untll hal f the order is
derall Frogratss taaait plathe rRositiona mardave i AleB A8(Her Bl retpress to step

alternates with "tag al ong" nmethods to
2846, the system displays an “overall progress” information box in step 2848, which

gives exact numbers regarding the numbers of shares which have been filed, which
are active and unfilled and which are inactive and unfilled, as well as whether or not
there is a market participation warning (as determined in step 2838).

[00163] After step 2840, 2844 or 2848, the user can do either of the following. In
step 2850, after reviewing the information in the positions window, the user can
decide not to make any changes to the orders or the active algorithms. Alternatively,
in step 2852, after reviewing the information in the positions window, the user can
decide to look at the order progress in greater detail and/or make some changes to the

orders and/or the active algorithms by clicking on or rolling the mouse over the
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allow price to find an equilibriumbut averagi ng at

| east 20% of the narket. A red- |line bar 3008 shows
wo b@7nzsst i ne rate; of course, other indicatorBRCTOs007/067528
be used as well, such as a car tachonmeter. [00170]

Referring to Fig. 31, in a nodified Pipeline Positions
bar 800' t he Strategy graphi c 3102 shows a narket

| or ed li,ne 3104.simlar to the red-

St SRty et FR S oviniate M bl {6 0Ty Hgoceds to

Pipeline route icon to see an alternative display

Eigodfg a Bol | i nger band/ XVA graphic and

Pi pel i ne-specific controls. The switching action is
[00164i bl e lorsteptd85Khthk eystéioldmplays aplkiappdafiagttoa)bad i@¥6nanaging the

Automatic al gorithm swi tching mnimzes information

hapksdyriteis.t IN@s e 3BEBse@ican ab %nPos tirdd @irds! IOKSp 2856, the

(such as "Peg", or "Take", ...). The interface

REL VhAESKE SAGE Hutt SR R §)of Qaﬁés\';qﬁﬁsfé HRAGRM el a@t1§fpﬁggpithm(s),
such as the up/down arrom1butto s 3108 and 3110, and

rd buttons ch ver S|V I n
%ﬁrgr LS 3terrlé°au%f‘ﬁ8f el Ui [ 20 A1 ﬁ?ﬁ%@a‘ﬂe fser can
down) 5 cents (button 3114 The rader can r

qu e Rustoanan e inghivar t%fﬂlseéart e faﬁb%@proa.th%actbva Faprithn(s),
or save other default in trader conflguratlon 63 VO
hozpey$s ByRAT/ digAac the 7ERee if oeR 2892.Af sthp@pho4, the user can
Fig. 32, the trader can use a fast-forward limt price
oxeethe ibdeonssomige aod rbag teafotcedinoupae oy, g wherEhpord éi atap 2866, the
limt is 5 cents (configurable) from NBBO The trader

GyAfenk h%hraawgkerﬁas @tl@aeagp BBt 5v&f1d1%§ %? ordd? AR delays
exanple, a pick list 3202 appears The I'Tm it price

RQ({iJg eelall_%({rﬁ bsr!log'i:(i‘a(.‘iy, mar ket prices may

rice-scal e can change with price

. t.ick h ts f )
l‘“’@n) %h%eigﬁreotpo*?%@&éb £ GRasre of S E'QWPB% four things.

nple forward to revert back to normal node or
Irhéteaf?rfﬂéﬁ the wash¢an preh of it the oE1tical bags)seb i ﬁﬁhbrvrl@ which
33, a mouse scroll over the market col or graphic
repvasaits the active algorithm(s) to change the limit(s) of the algorithm(s),

whereupon, in step 2870, the system updates the algorithm limit price based on the
user’s manipulation of the vertical bars. In step 2872, the user can change the order
parameters by double clicking on the vertical bars which represent the active
algorithm(s) to access an order information box, whereupon, in step 2874, the system
updates the order parameters based on any changes which the user has made in the
order information box. In step 2876, the user can cancel discreet orders by double
clicking on the “pending order” boxes on the fishbone, whereupon, in step 2878, the
system can cancel any orders represented by the pending order boxes which the user

has double-clicked.
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the nmeaning of the tactic display in a display 3302.
On switching, the elenents swi tched off show a red
woeoitemss8304 for 5 seconds, and new el enents BECEUS2007/067528
shared green. The interface uses color rather than
gray to convey that this is market color. |In other
enbodi nents, the colors can convey addi ti ona
or mat o such.as. the . t.res to the
0Ly O RSB THERH i e oERGE W FERQRGA TS cick on e
where "sensitive' indicates a stronger-than-average
r &isplan Benchmagy mgpitor” dutfor abthe bapriof thgdishkgngedn response, in step
i ndicates an increase in counter-party activity or a
28R, elzes gysiom displags ihel wmchmadkt momiatridid] yroviEngreiskadty enhanced,
response can be neasured as the ratio of the aggregate

tel-tifhe fe@dbayk Qégieding itlZeepdfdro@acesf by dsbes alagokidfdes and the
orders to the algorithm s own aggregate order size;

g&’for%ﬁwl)@th@ nﬁa@ﬁ&%ﬁﬁvé %35 gﬁm@ﬁlalsge{?cﬁﬁﬁﬂé fnhs'%é S¥EI Yhe user
OOO shares placed by the algorithmpronpts other

es l%l?e e %Uﬁg\l)vpa? nhesto%) (éf ?het bhe%rchlgr)ll Crgalglpor%g go tte(%fl]e %hﬁé% display

War&s'oh or cance shares on
contr sid course, both the _use of color rather

theanar ?%B%P%F eInaSﬁ%P 15 dsevntemdispiportie gyt gaext generated in
illustrative rather than limting. 64 WO 2007/ 127857
RET2882007/ 067528 [00173] Wiile preferred and
alternative enbodi nents have been set forth above,

[00167dse sKiHelselr ¢an chheseatot tonmakdaechaeydsaveltt mhdepsomnsamin step
disclosure will readily appreciate that other

et dA TBRALGvERANN RRpBBD] HEe s daRinfodifiehs GRRRet @bnlek€Eby adding
present invention. Some possible variations have been

#}I;etﬁ{q%ﬁ@gs ﬁ%zse alls a e “%ﬁﬁ%@gﬁﬁmg{er 1 ﬂ?ow %"9}%‘5 ﬁarameters,

bee | ose rate can be us

%\aﬁcg {lﬁust?rﬂ%ﬁ ? Pgmng%o S é %ra&ngo &t trf]:g [%Srg? EPC f}ﬁgerr? gisplays

dlsclosed functionality can be used in any given
Brpuer-wegificd mHekacontext. t he present invention shoul d

be construed as linmted only by the appended cl ai ns.
[00B18] Another variation of the preferred embodiment will be set forth in detail

with reference to Figs. 29-33. As shown in Fig. 29, the trader clicks and drags a
symbol onto the Pipeline Block icon 304 or action icons in a toolbar to participate in
the market. The trader can configure an optional delay to start participating with
trader settings dialog. The following action icons appear when scrolling over the
AlgoMaster icon 2902: The Pipeline Block 304 places a block order on Pipeline, and
the Pipeline AlgoMaster 2902 places a block order on Pipeline and simultaneously
accesses the market using algorithms. Additional icons can be provided to bring up

news wires or technical charts via strategic partnerships.
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WD 2007/ 127857 PCT/ US2007/ 067528 Appendi x: An

enpirical study of resistance and support on Liquidity
woywamems? [ 00174] The purpose of this enpiri cBET/E8200Y067528

is twofold. Firstly, we exam ne whether there is

evidence of liquidity clustering around reference

price |evels. In a second step we test whether the

dlct ar _to thase .al so ..
toofsfcy i e 3 Mok Sobronn of st Y igh Gmatch pypetine +
literature on trade clustering focuses on how trades
Adgraithgs.gdhree speadoigkingp areckased pathesgiarepp iisd-ling ppfer sas defined
(OGsborne, Niederhoffer, Harris) or psychol ogica
baparagmaph 0GHNemiesstodbonBEdision valuds Kiendvail8danepymalvd is on the
devel ops an enpirical strategy to test between the odd

BPRG@atlly DOt MEsicile” 300Xihdica@s Pipelid i GaschadiRITer Rfwl-fiafliét Bnpact
nore weight to the first digit of each nunber, and the

?Al{tlﬁg Q@tlb%g h‘ﬁﬁgﬁsﬂﬁ b §0hd ﬂ{dléa@é% Al D AMBcet gﬁlgfc‘{patlon as fast
prices for thei ¥ ho dings. H's dlngs suggest ‘th

b ERE 7 é&%ﬁﬁﬁ cdfife' g "‘e&%’.ys Brae ERecFsEhTRE T maket
| evel s. Donal ds Kimfind eV|dence t hat
F%Wéql@satAg%StVep |3§%6d Bres oot ;S%%/@H‘E#Fb@?t%lﬁﬁﬂéf‘r Pridgy g done
to the Dow Jones Industrial Average and act, at |east
pepporeariill ipsistascesisppepunternd thes pkerates withy #4ss alopgdmegiods to
This study focuses on intraday fluctuations in

hilepaipdict yo fiad ae @guili®cdubybit heeragingiae lcasf 2h aif else tadaded A red-
required to push a stock through a certain price

{i8¥ Bhr 30(@%0%83@1@ GediNide SARPEf tolrY &)tferah@iciefs could be used as
asynptotlc prices at which trigger strategists buy or

1 @hﬁggggwggﬁm%gﬁKrugnan) but, instead, prices that

can’ be crosse ough perhaps W th nore

00figr Cnetdiprog & Fishutn ButimPO0ET ?le%gﬂ'eaﬁg%%ﬁf’ﬁ%ﬂﬁb& the

and Kimor Bertola and Caballero). The propaosed
egreERErphindHE shoms| 3 ar@rﬂéﬁttcquy;(rﬁé#ﬁnaeé graphic ghp similar to the

general one than those found in existing literature
sidAloe, baf 300 pshdgyciiled. T dtadenvmnedink bdére Prpglore rputeagon to see
events and associated quantities as potentia

e hREmhtaNdisplay shewiagLd Bolli@Reroband>XAVAGithyhic aB® Pipeline-specific
controls. The switching action is visible on the Market Color graphic (Tactic) 3106.
Automatic algorithm switching minimizes information leaks by cutting out some of
six possible actions (such as “Peg”, or “Take”, ...). The interface provides trader
controls to switch up/down in speed, such as the up/down arrow buttons 3108 and
3110, and Fast Forward buttons to launch very aggressive trading (smart sweep) to
the offer (bid) (button 3112) or up (down) 5 cents (button 3114). The trader can right-

click to change number of cents, as explained below, or save other default in trader

configuration.
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WO 2007/ 127857 PCT/ US2007/ 067528 Resi stance and
support levels, in which an unusual anmount of
WO p@ailetissy i s avail able on one side of the naP&BUS2087/667528
a particular case of historical price |levels under
consi deration. [00176] After proposing a set of
potential key predictive drivers of quuidity at each
Lce | eyel fi ri nodel s n
100Fcr uarhorionrindrirel s GEET pilt oSt Rrpai i alife gremice
the significance of each individual predictor. .00177;
PRBE 2a07ag 9Bt Kool PapdEy g T howlefd Yt irey ks enfigrighle) from
the period between Decenber 18th and Decenber 28w,
R@IE). dke kradémmnafghechtiowr changathengnthee of certthen loowerample, a
liquidity levels and frequency of trades at that
Eiclmlst 502 dppese. FTREEniERFeRFaphdWill RnaeS Ueflyd nfadltet Ip¥ices may
onbgenous set of tickers where liquidity dynamcs is

AREEak! ek ?rﬁ:@ sc,ocl?é:éhrn’ chWfge Wik [‘ﬂ:é: ee ﬁcﬁ& sHQﬁl&%%eceﬁfs for PG,

stocks to those wth an average vo me- ME|ghted price

€SP b, 00 300 0 AN 095, IV RITRER R R o

1,519 stocks over 8 trading 0017 Wth the
E?rVé%%é%k tornormahyaodls gfhhen the ngsw ’étaPPYet e 3fmfa stock, the

nore likely it is for two consecutive prices Ievels
[00tR2]be t rAsmthosnas Higred3s ampousoecrel @ysr Ge anarketeolostgraphiat rgveals

into buckets that include all prints within a price

thet @emahg déftha edtibydisphey ireandispdmd 3862.1 e ewathihfethe elements

spread of each stock. [00180] We excluded fromthe

ARRENEI otf hdw QdRd SduRsee3 304 'S (dtbndd) @hd%wed@mtent@fare shared
line with adjacent prints i.e. [00181 I P,,

ORCE G ar *%@?*b@&gwr%ég&%ﬁ@%‘e%%g A o
pﬂ%{lgg g} a n%s tﬂg Slors 245 cgh\ffefyearl(?({] tiona nfg?matlonr,] such as the

market response to the algorithm’s orders. This can be defined as a flag where
“sensitive” indicates a stronger-than-average response, ‘“normal” is average and “two-
sided” indicates an increase in counter-party activity or a decrease in competition.
Alternatively the market response can be measured as the ratio of the aggregate third-
party order size triggered by the algorithm’s orders to the algorithm’s own aggregate
order size; for example a response factor of 50% means that every 1000 shares placed
by the algorithm prompts other market participants to either place an additional 500
shares on the same side or cancel 500 shares on the contra side. Of course, both the
use of color rather than grayscale and the specific colors used are illustrative rather

than limiting.

64



subsequent prints and std is its standard devi ation.

For first and last prints in the day, the exclusion
w@reooraeisar are, respectively, | P,, - P, 1 |> (sSpCpas2067/067528

std) and [00183] | P - P | |I> (spread + std) [00184]

After filtering, we take the first print of each

synbol on each trading day and include in its bucket

100 SO DR DM B SO B 0B above,

spread + std) (2) £00186] Every time a print does not
¢ skilledoidihic] 8rf V9 havaeigvisuer ethei presang rdiggdosureywill readily
buckets are classified according to the price novenent
efpredigte ghatnathethahbodimentatoad bet realized. wahibubk etopesof the present
classified as an uptick (U when it is started with a

Hveston, NEorBap&siblOvdrREBhSItave heb dist1asdl dboe€l A%oafeatures of the
downtick (D). We then classify each bucket as a type

ehbo@MRAs ASCRREIHAEN R clos&d tsécp%}‘atég dah _rﬂ)@tus;g(i téé@ﬁler, while those
subsequent bucket: If the bucket's price is "an uptick

nd the |last price change al so_an ti,ck then we
Aot pePier BOLTE R 2%l 210 et L Spiol e of the
downtick that follows a downtick is classified a

diseisret fupeRlipicaniraiicdh i 1 EiNghgmiodmeat Thsrelprc Heapresent
uptick to a dowmtick it is classified as a resistance
irvgeiiongthouldrbetdeastrusdens dignited wwly kisthg appgided clainavel |

[00187] The enpirical inplenentation involves the

pooling of all stocks for nodel fitting, which

requires the prelimnary step of correcting for the

het erogeneity of stocks. For this purpose, instead of

| ooki ng at the absol ute val ue of nunber of shares
executed, we consider instead the adjusted volune in

each bucket by taking its ratio to the average traded

vol une in each synbol in each tradi ng day. Table

di spl ays the frequency of each type of event as well

and the nunber of executed shares at each event in

absol ute value (quantity), relatively to the average

vol ume of the stock on 68 WO 2007/127857

PCT/ US2007/ 067528 each specific date (g/gavg) and in

| ogarithnms of the relative value to the average
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(Log(qg/qavg)). [00188] In our sanple, price novenents
are nore likely to change direction from one bucket
w0 eooaneisker than to persist. Wien price novenmePCEUS2007/067528
persi st, the nunmber of executed shares is higher on
average that at turning points. This finding is
consistent wth the fact that turning points reflect
-sldednthUId t thiM?s.nP Sexha st-q

novenent s drlven g%tﬁ hi gher than average nunber of
rthigs

[00EA cut edlhshawpese enpEichloptugy de| avoixld) &iistly.nve examine
evi dence nore thoroughly by | ooking at the
fvhethtu gtereisseviidengo lofi guidity hilustaagharbypk refetne@vpndte lemels. In a
testing its correlation with prior clustering at a
SdcBhd aep,pié Get whélR&8R¢ preakek@s dimilky pethobe &VlﬁﬁﬁdIWSO determine
Executed Shares Freq Quantity Q Qavg Log(Q Qavg)

éﬁc/é’ diecfiéB Fnd §§lk dt- tﬁ@é’;(lstglfglﬁe/?aglge 68 %ra&c ngg’teng%%ses%n how
7% 9, 602 0.948 -0.

Ero(g) ]Sgtg c} 0 r‘r%a Fer a Iglcgela%ctﬁg ezﬁrlg &Ioe Gife num er""gg)%%? I(}%Bderﬁoffer
t he nnedlately precedln event and respectlve vol une

SAEise RE MRSy ChHeB I BRTIES (PPaRRZRANSt DOPAFQ apf JH1BY; Sgmemnans
price levels. In an anal ogous process to the

dovedaps wotanmiriofl spitagy tavestchateeaiethe ode ppee bepothasispaccording to
simlar when the absolute difference between the two
whichmahrhars hdaduté heos pweight pl dise ifirs dipAansfacath number, and the
devi ation. The proposed set of determ nants includes

hiR@ndifle PbMGsiY Bfat aRk&Srs Ha00 &9ddt priEvedt: tﬁeYlpfﬁ)l&lBgsI b5 findings

prior bucket: Et I (S) where Sc{ U D R is an
éi?fé% g\ég{] ¢ %theegiﬁltﬁrnqﬁ%gl %@%«%& I%t%ggés% Ql?e‘”@&de?&nd act

apg;g:élgélrzlgeozzr{dos%z)gozé levels. Donaldson and Kim find evidence that price levels at

multiples of 100 are psychological barriers to the Dow Jones Industrial Average and
act, at least temporarily, as support and resistance levels.

[00175] This study focuses on intraday fluctuations in liquidity as measured by the
number of shares traded required to push a stock through a certain price level.
Resistance and support levels are not asymptotic prices at which trigger strategists
buy or sell a stock (as in Krugman) but, instead, prices that can be crossed, although
perhaps with more difficulty, if the number of shares is large enough to push the price
through such levels (as in Donaldson and Kim or Bertola and Caballero). The
proposed estimation model of liquidity dynamics is a more general one than those
found in existing literature since, for each price level, we consider major prior events

and associated quantities as potential determinants of accumulation of liquidity.
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respectively. For exanple, E -,(U is equal to 1 if

event type was a double uptick and equal to O
worhenwsse. [00192] Quantity traded in the preCEUBINQG7/067528

bucket interacted with respective event type XEE |

(S) where Sc{ U D R S1l. This termallows quantity

traded in imediately prior event to have a different

,mpact on curren unber, .of shares traded.. . dependi ng

B SRR By ha TRt ALPLRE gDy Biegable on

downtick, a resistance or a support |level. [00193]

e tder Phdheraaket. | He e tPapiquiss edsai Plahistyicalmirisat levels under

price Eprjce(S), where SC{ U D R S 1. EprilCe(V

tonselgumiont o 1 if event was a doubl e uptick and equal

to O otherwise. In reference case, current price has
[00TT®] beenfdrgrdRdingh dehef pasitialey hredictve {944 liquidity at each

Interaction of the quantity tracf,ed in |latest bucket

%283”1@9619%5 R R pidial HRI¥ &R lgﬁlﬁﬁitsaﬂ@uﬁ%ﬁgin P o estimate the
E SC¢{ U DR S1. 700108

prjce(s), ere : _
}’r‘ﬁ‘uﬁ@tgt‘%d tlfegt the sibNGic G a5 e sLhali hNe S bR L extraordinary
n er o shares rade ar oun curren pr| ce at any

nstance within the prior 24 hours (BigQ. W
0043s ] dorPUprIhBeSde ext r aor d narily high if quantity
is strictly larger than two tines the average for

[00178dt syrW¥el amahat wasket The fardihe apasiodybetivadn destmberr 8th and

hi gh volume around current price is interacted with
Becdmistr @8t p200G@rkebdiag fabter-evmen tratiingaduefto thatoesat liquidity levels
instance. (BigQxE) Sc {U D R S}. BIgXE(U is

ahd heklencPR$ivtati¥eat thal imbSFé@escCaBR febB@ns CAd ®Mssure a fairly
price has been visited within the prior 24 hours and

WA 08 by bEB0RF SeBls B BaMS B RIER o o we
LSP108) e ML REr LR R 25y L 0 DSBS v
Elé%llgrr ziln%rant z{V?:gaigg gdaic{}{il )rllur?l%grkoeft g){em'l\{eac)i( s}?arr]eds (')\gferr] 486,%00. The resulting
subset includes 1,519 stocks over 8 trading days.

[00179] With the premise that the higher the volatility of a stock, the more likely it
is for two consecutive prices levels to be treated as the same, we cross-grain market
data into buckets that include all prints within a price interval defined by the mean
and variance of the spread of each stock.

[00180] We excluded from the analysis all odd single prints (n) that were out of

line with adjacent prints i.e.

[00181] | P, —P_, I>(spread + std) AND | P, — P, _, I<(spread +std) (1)
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i ndi cator variables for each case. [00197] Wet her
current price is in the nei ghborhood of the first and

wo a®/127861 umre- wei ght ed price of the prior tradP@mUSEY7/067528
buckets. Open and Close are indicator variables for
each case. [00198] Wether current price is in the
nei ghbor hood of the whole dollar or 50 cents. Dollar

Hal ves are dIC or var s for _each respectiv
100 BB [ k0] Picath & Sty COEERHES hRRCH Al Y Chet, O
proposed varlable b pe of event , which for
Prhspeusnbprints AR pidds lté één@@é dRvigtieny Hop &irgtaag dash pyintsfin the day,
the event in question. [00200] Table 2: Tabl e of
theamslubipn kyipeiaafe, e&@a&tlv'dlyDl R SP EIXcsphdd) +0d Bidd - - -

0.438 --- E t-1 (D) --- 0.485 --~ 0.441 E t-] (R) ---
1--- 0.5 1 373 --- 0.553 -- Q'E t-1(U)
[00&37'?332 -'fg‘-; léééfpre‘gds)o"és) | (D) --- -0.317 --- 0.441
QE t-] (R --- -0.376 -0.428 0.55 QFE t-1(S) -0.373

[00184] - E Afitércd(cdngOw 48keOthd SiFstprib86f Gach6§mbEpon ee¢tiyading day
0.189 0.145 0.171 0.137 Eprice(R) 0.33 0.299 0.374

EnPBdludERT iteBicREt 41 &%Zecple gﬁhrﬁs R &ht OatRBAhEnditibee (U)
-0.097 -0.109 -0.096 -0 QXE price (D) -0.116

(001851102 - Qe bhee 1 WA P ) — Min{P ) 1<= (spread + std) @)

[00186] Every time a print does not satisfy condition (2) a new bucket is started.
All buckets are classified according to the price movement of the print that initiated it
i.e. a bucket is classified as an uptick (U) when it is started with a price increase,
otherwise it is classified as a downtick (D). We then classify each bucket as a type of
event according to its tick and that of the subsequent bucket: If the bucket’s price is
an uptick and the last price change was also an uptick then we classify the event as a
double-uptick. Likewise, a downtick that follows a downtick is classified a double-
downtick. When price changes direction from an uptick to a downtick it is classified
as a resistance level or, in the reverse case, as a support level.

[00187] The empirical implementation involves the pooling of all stocks for model
fitting, which requires the preliminary step of correcting for the heterogeneity of
stocks. For this purpose, instead of looking at the absolute value of number of shares
executed, we consider instead the adjusted volume in each bucket by taking its ratio
to the average traded volume in each symbol in each trading day. Tablel displays the
frequency of each type of event as well and the number of executed shares at each

event in absolute value (quantity), relatively to the average volume of the stock on
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XXE price (R -0.262 -0.221 -0.321 0.225 XE price
(S) -0.236 -0.266 -0.238 -0.338 71 WD 2007/127857
wWEONWBRSD7/ 067528 Bi gQ*E (U) 0.179 0. 184 0. 1¥Sr/0s287/067528
Bi gQ*E (D) 0.179 1.174 0.174 0.172 BigQ'E (R 0.173
0.171 0.184 0.175 BigQE (S) 0.157 0.158 0.161 0.17
Open 0.023 0.023 0.024 0. 024 Cl ose 0.035 0.036 O 037
0. 036 . 18 0.019 0.02 0,019 0,.035 0.
65}%3%’661&/’% “Dg figye) (ﬁﬂg?@ lﬁg%ﬁémé ?ffgle gelgier VPE%Fx}Bsthe average
0.146 0.146 0.149 0.15 [00201] The proposed set of
&xq(¢aaxoty variabl es of volune traded is included in
a linear regression, predicting nunber of shares
[00188dded rleloat sareply, pricet neveanartage mdratlikedaty dhanget dhiadction from
symbol . For each specific event, only two inmediately

pid Blickey ®Nirfotied ehanp@qfdrﬁétewmnfpafce exARRleatsqRmidtethe number of
uptick can only be preceded by another doubl e uptick

Ofectcd YRRAS §s h1 Ly Jnhdv%rar € ARA ¢ tlﬁﬁlll ﬂﬁs.'"ﬂﬁié ﬁﬁ&lﬁ% 1S consistent

variable for gged event iIs defln when a const ant
n ti,on wth
Stgotgcle af%cqggz&utgn}m% yomgs relﬂeés one> %eg(g e%ulaff It}%:aé s not exhausted,
ri ables can be identifi [00202] In the linear
e-_v gieAhOPYc mpHErs il dawein iétaée PFFélSFfIE}E)QWWOcVémemS driven by a
“sandwi ch" estimators of variance, which are robust '
highehthas @rerage hambemnefyexgiwted searey 4w estigbes models egplore this
the sanple-to-sanple variability of the paraneter
esitiematrecre av@dugitieby lbblengradalk flwtntissprcvdlumee within each type
several instances, such as when there are m nor
Bf QRhEMRI testing its correlation with prior clustering at a similar price.

[00189] Table 1: Type of Event and Executed Shares
Freq Quantity Q/Qavg Log(Q/Qavg)
U 23% 10,678 1.085 -0.561
D 23% 10,698 1.065 -0.583
R 27% 9,602 0.948 -0.761
S 27% 9,072 0.906 -0.804
[00190] In the empirical specification, we hypothesize that volume traded in each

bucket may be affected by the immediately preceding event and respective volume
and events and quantity traded at similar historical price levels. In an analogous
process to the construction of bins, we consider two prices to be similar when the
absolute difference between the two is smaller than the spread plus its standard
deviation. The proposed set of determinants includes the following variables:

[00191] o Event type of the prior bucket: E, ; (S) where S € {U, D, R, S} is an

indicator variable for double uptick, double downtick, resistance and support,
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about normality, heteroscedasticity, or sone

observations that exhibit |large residuals. [00203]
woemal1ess7 Tabl e 1 di splays results of the | easPCHUBZOBE67528

estimation. The findings indicate that al nost al

proposed vari abl es have a statistically significant

ef fect on vol une traded. CUantity traded in the

evi.o ucket l. as traded i he .
et b P eai ot rearebhe | provbes SREGES g dbubtE tptck and
significant positive effect 72 WO 2007/127857
el (9520906528 on vol une. There is also a
significantly higher quantity traded in the cases

[0014dr e ther e Quamtity padedrinrthg preceding becken gnterhicted witherespective
around the current price. [00204] Al though proximty
beenk @FieSOARGESPRvheHPRQr {UPDI Re SleThisseRsllawh @@adtity @raded in
i mpact on quantity traded, when a resi stance or

SHRP@L L1 C)plg“l cfreeVEl?c\tg lha{fesa Hﬁfétecﬂt ﬁrﬁ?act o QLHEER n'uﬁtber of shares traded
signifi hi gher. Furthernn ['arger the

ngleocrhnvo urﬁleether?%%%ﬁggt éwaas a ouB r}% 18?' n(iou%[ O(&Jowntlck a resistance

prlce e on Vol une
subsequent event around that prlce [ 00205] The
P 2 24APSH 6%t i mes the current price has been revisited
as a turning point (over the total nunber of events
[00E¥3dund that gricoe}ypsagronnd datgst dirfobevimpar fangagentoprice Epice(S),
current vol unme dependi ng on whether the current event
e Sloybl B, Ri, K. B}t isrequaigo 1dbeviint wdoh uoeble siptickneiid equal
when price is revisited in a turning point, but is

IO Rirger In YWISRn&Y b46, d:t%rdfﬂ@?;ﬁ@éi he§ ndt BuYiSitdd fkehe past 24
[00206] Surprisingly, vol ume aded around the

grence prices of the prior trading day is higher
I'N fhe cases where there is a change of prlce

0081 1 Bo7yinekiion 1 By AR é@ﬁ%@éﬁ B R g curren

vari able: Lo Y (1
price with assoc1atged[e(vgent t}%f: ;cEpme .S) ) where S € {U D, R, S}.

[00195] ° Whether it is the case that there is an extraordinary number of
shares traded around current price at any instance within the prior 24 hours (BigQ).
We consider volume to be extraordinarily high if quantity is strictly larger than two
times the average for that symbol that day. The indicator variable of very high
volume around current price is interacted with an indicator variable for event type of
latest instance. (BigQxE) S € {U, D, R, S}. BigQxE(U) is strickly positive if it is the
case that current price has been visited within the prior 24 hours and the latest

instance of that type of event was a double tick.
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Coeff. SE Coeff. SE E t-1 (U --- --- Et-1 (D) ---

--- Et-1 (R --- --- Et-1(S) -0.033 0.008 -0.138
WO2@042%E t-1 (U) -0.156 0.018 0.201 0.002 QEX/USH07/067528

(D --- --t-1 (R --- --1-1 (S) -0.106 0.018 0.255

0.022 73 WD 2007/ 127857 PCT/ US2007/ 067528 E price

(Y 05460065--- - - Eprice(D) 0.58 0.065 --- ---

rice 47 - -- ) 065

[001':969 (E pr %rujur{?ng f]&c%lsol{lst e nelg_?lgorgl&ctogq} @a)flg)um or

03120018--- --- (XE price (R 0.382 0.018 --- ---

OUETE gelupsyweghigd pecmcé the prior tradapg dyoEbyalptsoMpgqand Min are
0. 005 0.145 0.005 BigQxE (D) 0.157 0.005 0.153 0.005
Bidg @t vaRbles b tadh @05 0. 193 0. 005 BigXE (S) 0.212
0. 006 0.228 0.005 Open -0.035 0.012 -0.035 0.012

[001979se - Qs 036 WhOBE: cifdrddf pBcOBOin the neighborhood of the first and last
volume-weighted price of the prior trading day buckets. Open and Close are indicator
variables for each case.

[00198] ° Whether current price is in the neighborhood of the whole dollar or
50 cents. Dollar and Halves are indicator variables for each respective case.

[00199] Table 2 displays either the mean of each proposed variable by type of

event , which for indicator variables corresponds to the frequency of the event in

question.
[00200] Table 2: Table of means by type of event
U D R S
E t-1(U) 0332 0.438
EtI(D) 0.485 0.441
Et-I(R) 0.51 0.55
Et1(S) 0.373 0.553
Q*E t-1(U) 0332 0.329
Q*E t-1(D) — 0317 — 0.441
Q*E -1(R) 0376 0.428 0.55
Q*E t-1(S) 0.373
E price(U) 0.143 0.187 0.135 0.168
E price(D) 0.189 0.145 0.171 0.137
E price(R) 0.33 0.299 0.374 0.281
E price(S) 0.297 0.324 0.281 0.374
QxE price (U) 0.097 -0.109 0.096 0.103
QxE price (D) 0.116 0.102 0.11 -0.101
QxE price (R) -0.262 -0.221 -0.321 0.225
QxE price (S) -0.236 -0.266 -0.238 -0.338
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Max 0.033 0.013 0.034 0.013 Mn -0.056 0.01 -0.058

0.01 Dol lar 0.058 0.009 0.057 0.009 Halves 0.064
w02@0/12B85064 0. 007 Constant -1.075 0.065 -0. 4BCT/0SDOA067528

R2 0.08 0.075 N 460,004 [00208] Note 1: Coeff. is

point estimate and SE is standard error [00209] Note

2 gray shaded estinates are not statistically

FHgreant—at—5%stghrtHecancetevel 002101 Table—3:
ﬁ@@?‘EF@gr essi onQ-”@pr ai nedO{8r i ab) e: .66 [ Q avg( O'F
(thbzﬁ(D)D D (Coef §.179SE CQoeffi1BE H t-1o(M) --r --e61k
t_l'DD\ —=—F=- E_t=1F -O.%%S 01004 —=0, 073 .0081 E
- Big é%E(R)-- Lo RE -1 O 7l wP o7/ 10785%1 7
PCBIgQ3R() 7/ 06[75280.13xE t+-1 (®)580. 198 0.Q@0xa -0.[188 0.17
U. U1 ET-1] (KR ZbUUUZ . 144q| U. 0 -1
-0 1‘32"% 018 L - (_){_))2_3 E price Q#n - __(:}82{% v_o@%&)ﬁ)
Close 0.035 0.036 0.037 0.036
Max 0.018 0.019 0.02 0.019
Min 0.035 0.035 0.035 0.035
Dollar 0.075 0.075 0.078 0.079
Halves 0.146 0.146 0.149 0.15
[00201] The proposed set of explanatory variables of volume traded is included in

a linear regression, predicting number of shares traded relatively to the average that
day for that symbol. For each specific event, only two immediately prior events are
possible: a for example double uptick can only be preceded by another double uptick
or a support. For this reason, only one indicator variable for lagged event is defined
when a constant is included in the model. As for interaction with associated quantity,
only two lagged indicator variables can be identified.

[00202] In the linear estimation model we calculate the Huber/White “sandwich”
estimators of variance, which are robust in the sense that they give accurate
assessments of the sample-to-sample variability of the parameter estimates even when
the model is misspecified in several instances, such as when there are minor problems
about normality, heteroscedasticity, or some observations that exhibit large residuals.

[00203] Results: Table 1 displays results of the least squares estimation. The
findings indicate that almost all proposed variables have a statistically significant
effect on volume traded. Quantity traded in the previous bucket, as well as quantity

traded in the preceding bucket around current price, have a significant positive effect
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E price (D) --- --- 0.454 0.065 E price (R --- ---

0.54 0.065 E price (S) --- --- 0.418 0.065 QXE price
w@f)o7A27857 - - 0.341 0.018 XE price (D) --- --PCODUS28H7/067528

0.018 XE price (R) --- --- 0.415 0.018 XE price

(S) --- --- 0.423 0.018 BigXE (U 0.157 0.005 0.158

0.005 Bi gQxE (D) 0.15 0.005 0.172 0.005 Bi ngE (R)

0.22 0.433 0.015. Bi S) 0.203 0.006

gt déﬁ’d%ee%ebﬁ H3%5% ao%@lﬁffnélgg(g“% ‘?é’an%ﬁyo%aéieddn d%% RS where

0.009 -0.047 0.009 Max -0.026 0.013 -0.026 0.013 Mn

thyrowas HPBYINaGr Pugeanpeivabyne aougd SEFUFEOOTIw; 05

0.009 Halves 0.071 0.007 0.063 0.006 Constant -0.503
[00204004 - AIGEBigD . H&EmifR2to0refifdne 07 SuppodS@i@8Bvels 002 hljegative

Note 1: Coeff. is point estimate and SE is standard

ghpet dnOQeahaly Nat&l, 2vhgr ayresibagad oestipptrt pEcaN&eNad revisited,
statistically significant at 5% significance |evel

\[}%9%%}6 eSl lﬁ{lc%n& \Eﬁgﬁ(@% q]furﬁgﬂfl&\(%;%hgrlarg@( Bleaf)ﬁ@dvolume traded at a

turning point around a certain price, the bigger the impact on volume in a subsequent
event around that price.

[00205] The fraction of times the current price has been revisited as a turning point
(over the total number of events around that price) has a very different impact on
current volume depending on whether the current event is a double tick or a turning
point. Volume is lower when price is revisited in a turning point, but is much higher
when price is passed on a double tick.

[00206] Surprisingly, volume traded around the reference prices of the prior
trading day is higher in the cases where there is a change of price direction, but not

when current event is a double tick.

[00207] Table 2: Linear Regression. Explained variable: Log [Q/avg(Q)]
¢)) 2
U U
Coeff. SE Coeff. SE

E+1(U)

Et-1(D)

EtI(R)

Et-1(S) -0.033 0.008 -0.138 0.004
QxE -1 (U) -0.156 0.018 0.201 0.002
QxE -1 (D)

QxE -1 (R)
QxE 1 (S) -0.106 0.018 0.255 0.022
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R R Coeff. SE Coeff. SE Et-1 (U --- --- 75 WD
2007/ 127857 PCT/ US2007/067528 E t-1 (D) --- -- Et-1

W@ R)o7A27857-- Et-1 (S) -0.033 0.008 -0.203 0. OPAT/URR0R7/067528
t-1 (U -0.156 0.018 0.216 0.002 XE t-1 (D) --- -

XEt-1 (R --- - XEt-1 (S) -0.106 0.018 0.275 0.002
E price (U 0.546 0.065 --- --- E price (D) 0.58 0.065
E-—price—(R—0-478-0-065 Epriece—(S)
0. 8prige @5 --+ --OTPE prjce 999 0.3014 0.018 --| ---——
XEpé@e (D)) 0.35330. 018 --0065-- XE price (R) 0.382
0018 =T XE price (S 03890 018 =+ BigXE
(UERY9®: 0. 005 0%186 0.005 *¥gxH (D) T 157 0. 005~
0. ¥/kicO(SPO05  Bi gQols (R) 0. 19¢0d. 005 0. 208 0. 005
B X Ed®) 0- 212 §,[J06 0f 247,005 [ Open_
QxE price (D) 0.312 0.018
QxE price (R) 0.382 0.018
QxE price (S) 0.389 0.018
BigQxE (U) 0.144 0.005 0.145 0.005
BigQxE (D) 0.157 0.005 0.153 0.005
BigQxE (R) 0.191 0.005 0.193 0.005
BigQxE (S) 0212 0.006 0.228 0.005
Open -0.035 0.012 -0.035 0.012
Close -0.036 0.009 -0.04 0.009
Max 0.033 0.013 0.034 0.013
Min -0.056 0.01 -0.058 0.01
Dollar 0.058 0.009 0.057 0.009
Halves 0.064 0.007 0.064 0.007
Constant -1.075 0.065 -0.467 0.004
R2 0.08 0.075
N 460,004
[00208] Note 1: Coeff. is point estimate and SE is standard error
[00209] Note 2: gray-shaded estimates are not statistically significant at 5%

significance level

[00210] Table 3: Linear Regression. Explained variable: Log [Q/avg(Q)]
(1) @)
D D
Coeff. SE Coeff. SE
E+1(U)
Et-1(D)
E¢+1(R) -0.143 0.004 -0.073 0.008
Et1(S)
QxE -1 (U)
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Close -0.036 0.009 -0.031 0.009 Max Mn -0.056 0.01

-0.03 0.009 Dollar 0.058 0.009 0.045 0.008 Halves
w02@642B5007 0.069 0.006 Constant -1.156 0.06 POT/632007/067528

0.004 R2 0.092 0.086 N 539,399 [00214] Note 1:

Coeff. is point estimate and SE is standard error

[00215] Note 2: gray-shaded estimates are not

ctatictiecall v of 1 fi rant At E0L o

an fioanen | ava
oo al rabl 2] o oihoas o 808 on [ acpbitnoq | “bos
va@x.@bz@) Logl Q avg§ QT | 76 W@:2007) 12785% | oows_
[ USZ UII UO[f OZ0 ) \L) O 9 UL | . DE UJBI 1. SCE =
XFU’IV T E0406) (D) --998. . Hi.| (R -0.225
0 @I}Awe(@]) 073 0.008-Et-1 (S)-—-- -}- QOEét 1 (U 6665
0. ZPF4 802 0. 14870015, QuE -4 {5 - | 0005
Eprtce (R) - - 0.54 0.065
E price (S) 0.418 0.065
QxE price (U) - - 0.341 0.018
QxE price (D) - - 0.345 0.018
QxE price (R) - - 0415 0.018
QxE price (S) - - 0.423 0.018
BigQxE (U) 0.157 0.005 0.158 0.005
BigQxE (D) 0.15 0.005 0.172 0.005
BigQxE (R) 0.226 0.005 0.433 0.015
BigQxE (S) 0.203 0.006 0.589 0.06
Open -0.032 0.012 -0.025 0.012
Close -0.055 0.009 -0.047 0.009
Max -0.026 0.013 -0.026 0.013
Min -0.033 0.009 -0.019 0.009
Dollar 0.053 0.009 0.05 0.009
Halves 0.071 0.007 0.063 0.006
Constant -0.503 0.004 -0.993 0.068
R2 0.074 0.078
N 458,883
[00211] Note 1: Coeff. is point estimate and SE is standard error
[00212] Note 2: gray-shaded estimates are not statistically significant at 5%
significance level
[00213] Table 4: Linear Regression. Explained variable: Log[Q/avg(Q)]
(1) @)
R R
Coeff. SE Coeff. SE
E+1(U)
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E price (U --- --- 0.52 0.064 E price (D --- ---

0.471 0.064 E price (R --- --- 0.582 0.064 E price

W@ 3)07427857 - - 0.47 0.063 QXE price (U --- --- BCBES2007/067528
0.015 XE price (D) --- --- 0.365 0.015 QXE price
(R --- --- 0.437 0.015 XE price (S) --- --- 0.457

0.015 Bi gQxE (U) 0.17 0.005 0.173 0.005 Bi gQXE (D)

0314700050151 00065 BrgoxE{(R1+6-23 060050216
0. 0657 (i gOxE (S) 0. 204 0. 0050. 195 0. 005 Qpen| - 0. 029
0 046028 0011 Closp 0,039 0.009 -0 036 0.003
vaeax i 1] -U. ULJ U. UYUg -U. Uz2Z U, UUI I'tTdl, U. U0 U, UUJI
0. 0k&'6008 Hal v82>h 082 0. B 0. 0g2 0'ddB const afit™
- 0QcH21()004 - 1. 1.825d). 064 R20B. 089 0. 08316 N 536, 46602
lugzgl(" yore [I: gge{/\;j _Is_po Nt estf mate_and bl:7:;§g__
error 2007/ 127857 BCT/US2007/ 067528
[ 0Q2E 8] (Mot e 2: gray-shaded esti mates are not
st ke igal l'y| si gpiipd cant at % 0275 0.002
E price (U) 0.546 0.065
E price (D) 0.58 0.065
E price (R) 0.478 0.065
E price (S) 0.65 0.065
QxE price (U) 0.314 0.018
QxE price (D) 0.312 0.018
QxE price (R) 0.382 0.018
QxE price (S) 0.389 0.018
BigQxE (U) 0.144 0.005 0.156 0.005
BigQxE (D) 0.157 0.005 0.171 0.005
BigQxE (R) 0.191 0.005 0.208 0.005
BigQxE (S) 0212 0.006 0.247 0.005
Open RERVIEN RRE N GO
Close -0.036 0.009 -0.031 0.009
Max RERR SRS SR EEEE
Min -0.056 0.01 -0.03 0.009
Dollar 0.058 0.009 0.045 0.008
Halves 0.064 0.007 0.069 0.006
Constant -1.156 0.06 -0.614 0.004
R2 0.092 0.086
N 539,399
[00214] Note 1: Coeff. is point estimate and SE is standard error
[00215] Note 2: gray-shaded estimates are not statistically significant at 5%
significance level
[00216] Table 5: Linear Regression. Explained variable: Log[Q/avg(Q)]

76



significance | evel [00219] Table 6: Linear Regression.
Expl ai ned vari abl e: Log [Q’avg(Q)] (1) (2) URUR

w@ewmfi7f12788E Coeff. SE E t-1 (U --- --- E t-1 PCY/US2007/067528
--- Et-1 (R --- --- Et-1 (S) 0.008 0.007 -0.062
0.004 XE t-1 (U -0.119 0.016 0.182 0.002 XxE t-1
(D --- -- XEt-1 (R --- -- XE t-1 (S) -0.058 0.016
N ala . o e 0 0 NEQ . o
(D 0.511 0.059 --- ---®& price (R)]0.487 0.089 ---
--- E price (IS) 0.602 0.959 --- -- IXE price (1) 0.314
0.016 --- --- QXEC&HI ce (D) Ge312 0 O16¢cgefi; --| XESE
pece—(R)—0—382—0—0616 E—pFece—(S—0-—389
0. 0E6/{U- - -| Bi gOxE (U)| 0. 166 0. 005 0. 164 0.005
Bi g@cE(ﬂi)D) 0.184 0-005 0. 179 0.005 | BigxE (R)| 0. 253
0 uu:) \(JR)LOJ. Or 05_0.2% gXE (53.0004. 261 00_%.0% 27970 08'0'308
Et-1(S)
QxE t-1 (U)
QxE t-1 (D) 0.215 0.002 -0.188 0.015
QxE -1 (R) 0.274 0.002 0.148 0.015
QxE -1 (S)
E price (U) - - 0.52 0.064
E price (D) - - 0471 0.064
E price (R) - - 0.582 0.064
E price (S) 0.47 0.063
QxE price (U) - - 0.359 0.015
QxE price (D) - - 0.365 0.015
QxE price (R) - - 0.437 0.015
QxE price (S) - - 0.457 0.015
BigQxE (U) 0.17 0.005 0.173 0.005
BigQxE (D) 0.147 0.005 0.151 0.005
BigQxE (R) 0.23 0.005 0.216 0.005
BigQxE (S) 0.204 0.005 0.195 0.005
Open -0.029 0.011 -0.028 0.011
Close -0.039 0.009 -0.036 0.009
Max BEEE EREEN RREER
Min -0.023 0.009 -0.022 0.009
Dollar 0.048 0.009 0.048 0.008
Halves 0.082 0.006 0.082 0.006
Constant -0.641 0.004 -1.182 0.064
R2 0.089 0.095
N 536,466
[00217] Note 1: Coeff. is point estimate and SE is standard error
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Open 0.005 0.011 G ose -0.018 0.009 -0.023 0.009 Max

0.07 0.012 0.07 0.013 Mn -0.034 0.009 -0.037 0.009
w®odo7ae7887 081 0. 009 0.081 0.009 Halves 0. 063 PCD0B2007/067528

0.064 0.006 Constant -0.303 0.059 0.252 0.004 N

999, 403 78 WD 2007/ 127857 PCT/ US2007/ 067528 [00220]

Note 1: Coeff. is point estimte and SE is standard

or | 211 Note 2: gray-shaded estinmt.es are not
00Z LT o1 NI 3 SRyt DR eR e SO Hbe SRagBRnt at 5%
[00222] The results fromthe estimation of the
sigaiicrics lpwr essions for the 80th percentile are
shown in Table 2. The evidence suggests that |arge
[00219¢ unmul dFabde60E.ineap Regeession Jixpdained aariable: Leg yQ&ivg(Qdr
way to average quantity. Al point estinmates are

regression, except for {(J proportijpn of tur );{ng
points aroundthe current price. Tanbe A ndings i npihy
that the 80th| quaf®ffie lof volume i, aelxpected, S
ni gpey (ly)han tlhhe average jand npre affected by each
pt-eti-ct or—thap—the—average—Nonethefess,—the
quaFt{ @i ve findings are virtually fhe wanme. [00223]
Tabbe.fy Linear Regression, Explained variable Log-
LY gY9vP? T U UGdos P 9 2 20607 T = o882 T PR 0004
QxE t-1 (U) -0.119 0.016 0.182 0.002
QxE t-1 (D)
QxE t-1(R)
QxE -1 (S) -0.058 0.016 0.235 0.002
E price (U) 0.479 0.059
E price (D) 0.511 0.059
E price (R) 0.487 0.059
E price (S) 0.602 0.059
QxE price (U) 0.314 0.016
QxE price (D) 0.312 0.016
QxE price (R) 0.382 0.016
QxE price (S) 0.389 0.016
BigQxE (U) 0.166 0.005 0.164 0.005
BigQxE (D) 0.184 0.005 0.179 0.005
BigQxE (R) 0.253 0.005 0.261 0.005
BigQxE (S) 0.26 0.005 0.279 0.005
Open 0.005 0.011
Close -0.018 0.009 -0.023 0.009
Max 0.07 0.012 0.07 0.013
Min -0.034 0.009 -0.037 0.009
Dollar 0.081 0.009 0.081 0.009
Halves 0.063 0.006 0.064 0.006
Constant -0.303 0.059 0.252 0.004
N 999,403
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Et-1(U --- --- Et-1 (D) --- --- Et-1 (R -0.077
0.004 -0.055 0.007 E t-1(S) --- --- XE t-1 (U) ---

WO 200Q4E857 | (D) 0.183 0.002 -0.118 0.016 QXE PET/USRY7/067528
0.225 0.002 -0.079 0.016 XE t-1 (S) -0.058 0.016 ---

--- Eprice (U --- --- 0.468 0.06 E price (D ---
--- 0.468 0.06 E price (R --- --- 0.557 0.06 E
price (S) --- --- 0.512 0.065 XE price (U --- ---

0.264 0.016 79 WD 2007/ 127857 PCT/ US2007/ 067528 (XE
[00220]ce ( DYoted: Coeff. i paidBedindilGaiQkEE pr stoela(dRyror- - - - -
0.326 0.016 OXE price (S) --- --- 0.323 0.016 Bi gQxE

[00224) O. 17ot€. 208rdy-sh8ed) eHkhate Biagddtlot (BkisBealFlsi@gnfiRant at 5%
0.154 0.005 BigXE (R 0.265 0.005 0.248 0.005

Cglggl@égm(ﬁgve@ 259 0. 005 0.246 0.005 Open -0.008 0.011
ose -0.044 0.009 -0.041 0.009 Max -0.012 0.012

[00222] The results from the estimation of the quantile regressions for the 80™
percentile are shown in Table 2. The evidence suggests that large accumulation of
volume is predicted in a very similar way to average quantity. All point estimates are
higher than those obtained from the least squares regression, except for the proportion
of turning points around the current price. These findings imply that the 80th quartile
of volume 1is, as expected, higher than the average and more affected by each

predictor than the average. Nonetheless, the qualitative findings are virtually the

same.
[00223] Table 7: Linear Regression. Explained variable: Log [Q/avg(Q)]
1) (2)
D/S D/S
Coeff. SE Coeff. SE
Et1(U)
E1(D)
E¢+1(R) -0.077 0.004 -0.055 0.007
Et1(S)
QxE t-1 (U)
QxE t-1 (D) 0.183 0.002 -0.118 0.016
QxE -1 (R) 0.225 0.002 -0.079 0.016
QxE -1 (S) -0.058 0.016
E price (U) 0.468 0.06
E price (D) - - 0.468 0.06
E price (R) - - 0.557 0.06
E price (S) 0.512 0.065
QxE price (U) - - 0.264 0.016
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Mn -0.02 0.009 -0.019 0.009 Dollar 0.075 0.009 0.074

0.009 Halves 0.077 0.006 0.077 0.006 Constant 0.225
wO2@0427887 29 0.06 N 995,349 [00224] Note 1. O@Eef/US200%067528

poi nt estimate and SE is standard error [00225] Note

2: gray-shaded estimates are not statistically

significant at 5% significance |evel [00226] Table 8:

| f\ﬂl ot Roarnacci nn l:vn| At nnd- Pr Qo ar anl ( 1\ /2) LR

IOl.IC I\b T SI1T UlTl u\'J AT 1TTO U, LI CIJVCT o0 \ O\
DGErCeP) . SE Coeff. SH Qt-1-1.03p O. 026 - 1. 024 0016

-1~ 1. 03
0.@k3riclrange| 1. 053 0.006 1.062 0.006 Eprsi ce(l) 20696
188 0. 811 0057 FEprice(D - —© 0 6
EoQ’iEd’é’F%s)l 432 0.707 1.058 07075 [Fpri &
0. BRQIEAB7 0.[095 XBpri ce(U)0.005995 [0. 048190. 94 0. 030005

| D) O 924.0,,041 0. 98 042 ice(R 0 7
Eb ﬁﬁg')é 0. qu&)SHm:nr. Cn(éﬁ)d%n 92 8(35%4 0. g:)7 nog[§1
BI BEREE RB) 1. 016 00%7 1 001 Q)O(UOG 80 V@@OO?I 12788005

D «

§

PCRiJdR & 7/ 06[7528 559 0.005 0.246 0.005

Open SRS GO -0.008 0.011

Close -0.044 0.009 -0.041 0.009

Max RN R -0.012 0.012

Min -0.02 0.009 -0.019 0.009

Dollar 0.075 0.009 0.074 0.009

Halves 0.077 0.006 0.077 0.006

Constant 0.225 0.004 -0.29 0.06

N 995,349
[00224] Note 1: Coeff. is point estimate and SE is standard error

[00225] Note 2: gray-shaded estimates are not statistically significant at 5%

significance level

[00226] Table 8: Logistic Regression Explained: P[Reverse]
(1) 2)
U/R D/S
Coeff. SE Coeff. SE

Q1 1.035 0.046 -1.024 0.043
Change 1.053 0.006 1.062 0.006
E price(U) 2.596 0.188 0.811 0.057
E price(D) 0.949 0.068 2.196 0.156
E price(R) 1.432 0.107 1.058 0.075
E price(S) 1252 0.09 1.287 0.095
QxE price(U) 0.995 0.045 0.94 0.039
QxE price(D) 0.924 0.041 0.987 0.042
QxE price(R) 0.937 0.043 0.929 0.039
QxE price(R) 0.926 0.041 0.957 0.041
BigQxE(U) 1.016 0.007 1.001 0.006
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Bi gOXxE (D) 1.023 0.006 0.996 0.007 Bi gXE (R 1.102
0.007 1.081 0.007 Bi gQxE (S) 1.106 0.007 1.095 0.007
W@pen/1178854 0.014 1.018 0.014 C ose 1.014 0. ORAT/USHRAR067528
0.011 Max 1.06 0.016 1.023 0.016 Mn 1.009 0.011
1.004 0.011 Dollar 1.042 0.011 1.032 0.011 Hal ves
1.027 0.008 1.027 0.008 N 996,061 992,719 R2 0.01

©:

o<t~ Po

n n1 rnn')')7] Tg|r\| e N l:vn| rned-

or If\
l_ lul SUT U I\bul LOOI \YA N LLAYA% K]

Flf‘ (3) 1WL3L Coef f. 08K Up 0.993 S(5’6003 Q t 0-po7
131;)@,&; (Q) 031 Pchange 1. 086 0¢0®4 Epr [ cel(,dg) 0.966 ¢.007
053 Eprice( D)y 0.958 0052 _Eprice(R 0,923 0056
E‘B‘F?’&Fe‘c%\ 0lo3 0't%7 uepric®fl) o 966 0-H39 0.007
Q(Emence( D) |0. 9570%. 029 Q(Epm]4ce( R)| 0. 92880. 028 0.014
Close 1.014 0.011 1.022 0.011
Max 1.06 0.016 1.023 0.016
Min 1.009 0.011 1.004 0.011
Dollar 1.042 0.011 1.032 0.011
Halves 1.027 0.008 1.027 0.008
N 996,061 992,719
R2 0.01 0.01
[00227] Table 9: Logistic Regression Explained: P[Reverse]
3)
ALL
Coeff. SE
Up 0.993 0.003
Qt1 1.028 0.031
Pchange 1.086 0.004
E price(U) 0.966 0.053
E price(D) 0.958 0.052
E price(R) 0.923 0.056
E price(S) 0.93 0.057
QxE price(U) 0.966 0.029
QxE price(D) 0.957 0.029
QxE price(R) 0.923 0.028
QxE price(R) 0.93 0.28
BigQXE(U) 1.013 0.004
BigQxE (D) 1.015 0.005
BigQxE (R) 1.104 0.005
BigQxE (S) 1.112 0.005
Open 1.032 0.01
Close 1.006 0.008
Max 1.04 0.011
Min 1 0.008
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XEprice(R) 0.93 0.28 BigQXE(U) 1.013 0.004 BigQXE
(D) 1.015 0.005 BigXE (R) 1.104 0.005 BigQXE (S)
wQa 20122185005 Open 1.032 0.01 C ose 1.006 0. 00BCT/NMB2007/067528
1.04 0.011 Mn 1 0.008 81 WO 2007/127857
PCT/ US2007/ 067528 Dol lar 1.04 0.008 Halves 1.028
0.008 N 1,997,208 R2 0.002 [00228] Qur findings
suggest—that—a—~chanrge+n—direeti-on—around—a—priece
level| is a DobHificant predi'®or of |subsed¥ht vol une
traded at tlpﬁtvessarre pr| ce. Sp@m ficall y, @.008 eS| st ance
( supportr—rtecenrghtThe—am—ndi—cat oSt glll frtant
amount_of liqlidity on the suppl \1f9?70?‘8§mnd\ si de f
t he subsequelﬁz event al so resul ts ioldoA change of
di rec 2 , A t he
mar ket di d not exhaust the |i qui d| ty avai |l able. Qur
[00228] i mat e3urafiielicgr tuapeHt yhat andiasgeit divdctibn taldusd  a price level is a
hypot hesi s since the volume traded at this point is

SiohifiRhntt }18JiSRIBf QiibsegWRE vbhal &R RRERIMEE frite ey }ﬁ&ﬁ&ally,
occurrl ng at prices that were not identified eit

[a%ﬁé g&?ﬁ&r@ éftfce?féi ean ﬁaﬁlcﬁda? of 9 nitfi!zglttt E])Kb%ﬁtt of 11(#%dlty on

sequ ts in price c nges i

recti er  that the ayai |
ﬂw e St ERBL My oieaBnadSunEd Y i B fection
implies that the L . o
we can infer that the opposite side of the market did not exhaust the liquidity

available. Our estimates are certainly consistent with this hypothesis since the volume
traded at this point is either the same or lower than that observed in events occurring
at prices that were not identified either as resistance or support. In the case that the
subsequent event results in price changes in the same direction, we can infer that the
liquidity available on the supply (demand) side was exhausted, which implies that the

volume traded was unusually large. Both our specifications support this finding.

82



vol une traded was unusually | arge. Both our

specifications support this finding. 82 WO 2007/ 127857
wEIN/USBRED7/ 067528 We claim 1. A nethod for BCT/O82007067528

a buyer, seller, broker, dealer, exchange, market,

internmedi ary, trader, or other market participant,

(collectively, "trader") to select at |east one

algorithmfor trading, conprising: (a) displaying a
Wedldlmki cal control interface conprising a plurality of

graphlcal representations of available trading

al dorftmaiod (f9y allewdng,iankpygh shishit biokeymdeplsr.t pedange, market,

when the trader indicates a selection of at |east one
integhedifvy, gadgphocetherr epikesgartiapamneplleatorelye Y trpder'f)dp iselagt at least

the at | east one algorithmselected by the trader. 2.
one hh@riffeh @ cdraing; kémpriding:wher ei n said tradi ng conpri ses

trading for financial instruments or derivatives of

fi St :

MZ?’;?%?# LRl B 5%%%%&%%5%??‘28951“% STty of groohica
els fron1n1n|nally

> 4. The met hod of claim

1 mhereln the set o I orlthns conpri ses plurality

(b} sceiving amingst frPWr@ YgderyBery e iep e 62 ectiof of at

mhereln the set of algorithnms conprises a plurality of
least ppeaefethe graphigaliepiepsntat®ns;Timd met hod of cl ai m 5,

wherein the set of algorithnms further conprises a

pl uepbpdrfoymafg thaat legdlonahigorithinhsmectet bylthe tragéhod of

claim1, wherein the set of algorithnms conprises at

| eastTiRNBethb@©F ichih ﬁ'\glﬂbrrélhmil(ﬁﬁﬁjdlﬁé cb®PitesORling for financial
strategic algorithm 83

h
repre% ntaz%r C éf %Vaﬂ?bul’al rgglné tagg,rélt%\l/

instruments or derivatives of financial instruments.

3. The method of claim 1, wherein the set of algorithms available represents a
hierarchy of automation levels from minimally automated to fully automated.

4. The method of claim 1, wherein the set of algorithms comprises a plurality of
tactical algorithms.

5. The method of claim 1, wherein the set of algorithms comprises a plurality of
strategic algorithms.

6. The method of claim 5, wherein the set of algorithms further comprises a
plurality of tactical algorithms.

7. The method of claim 1, wherein the set of algorithms comprises at least one

tactical algorithm and at least one strategic algorithm.
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WO 2007/ 127857 PCT/ US2007/ 067528 8. The nmet hod of
claim1, wherein the graphical control interface

WO p@baess7 a di splay of a cal cul ated expect ed eRE€/UB100TI067528
rate before or after the trader conpletes the input
that begins performance of the at | east one algorithm
9. The nethod of claim1l1, further conprising enabling

t he, t ader t age th l.i rice and S
parriEeResR e dort ki Jhe SHRLGHI Eardy %r%fg Higjudes a
~the control interface once it is in operation.
dispiieoh chlsalatst aipasted gxeantipe ate hefaieies afiar thedraslar é@mpletes the
that unless the trader alters the m x of algorithns
inpw tight degink perpameumed eff the of lebdt @nahlgorithnhns, t here nay not
be enough tine left in the trading day to conplete

trapimeg méthddef thaaddr figtieucsndAting @nM1HR the @fade @eh8nage the
I't. The method of claim9, further conpr|S|ng enabl i ng

limlft ick ra@lqecfl%gtr&sﬁhnlge{r%ngdefscgf tﬁ%na@oﬂ{h?rp fgratl)ohlcal controls in the

present att on of price scal e, above 0 el ow t

conlrollngerﬁc eeci 1rssl'r(1)5 fgrotlormve the fimt .l’lp or down, Or
4 Coht YOI 68 SbaPate dIMAth t he graphlc

repres ntation qf the gorithmto nodify aggressi

12 107 Fide rRethgs OB EIMad rrw&lfh RS A {HECA B&C welayiethe trader

conprises a liquidity graph. 13. The nethod of claim
altes, themeix edfrplgdrchigs aipﬁ%t theepareeistsaef b abgorghyas.otheigonay not be

of the available trading algorithns is displayed as a
enobghéie deft irthei tadig devealongliate aatiagi tthe aadafs dutganding order

corresponding algorithm 14. The nethod of claiml,
oroyii@sein the trader indicates the selection through a

one-click procedure. 15. The nethod of claim1,

e 890 LR SRR LBl s
on %ﬁ%%@%ﬁ%&}é}% lgf A S}u(:eer sfcglce above oV\@eFo tﬁ/ }12mZt8 perce cursor to move
the limit up or down, or on a control associated with the graphic representation of the
algorithm to modify aggression.

12. The method of claim 11, wherein the price scale comprises a liquidity graph.

13. The method of claim 1, wherein the graphic representation of one or more of
the available trading algorithms is displayed as a behavior matrix to reveal characteristics
of the corresponding algorithm.

14. The method of claim 1, wherein the trader indicates the selection through a
one-click procedure.

15. The method of claim 1, wherein the trader indicates the selection by using a

pointing device to indicate the selection in the graphical control interface.
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16. The nmethod of claim 15, wherein the trader
i ndi cates the selection through draggi ng and

waoele@pp21sg? 17. The method of claim 16, where tPET/EEBP7/067528
of dragging and dropping al so sets the value of
paranmeters conprising at |east one of price |imt and
aggression, based on the drop |ocation. 18. The

nmet hod. of c| ai m.15, erein.the st .of. draggi ng and

cr ogpitig edbd! PR fSaTisfeis i B8 shisind fiksBa" trough

based upon dropping on a representation of the synbol
draggingaangkqrgpping.  The nmet hod of claim 18, where the side

and quantity paranmeters of the algorithmare

detlér theectthtodrad ebimai6, whererthastep vbdraggihg asd dmpeingfalsrsets the

order managenent system and a dashboard in the

vah@r gidr&adte s Wdhippisigtt @édse6fe of Bricel N@it@idnQ@reédtios] Bdstal on the
1, wherein the graphical control interface conprises

moﬁﬂmagﬁiivity di spl ay panel which displays information
about algorithmc activity, including but not limted

to Qrders ecut ed. a the limts of each of e .

ot 4R S REH DTS, ieinh s g EREM A (Repige ets e

the graphical . control interface conprises an activity
valug; %fﬁﬁ%@yrﬁ%éaem&ﬁraéﬁg QREHIURPR droRPoReR 7 SFPIEI5BRH 0B PHEes ymbol

pendi ng. 22. The nethod of claim 21, wherein the
onggrd.vity di splay panel permits the trader to cancel

at | east one of the orders pending. 23. The nethod of

cl aidmT22, methed edfnclhine 18¢twherd yhedsislpl gl ¢paneity pafamietess of the

the trader to cancel said at |east one of the orders

algIRRi 38 dB¥rifilred Khidtg®An SAeftadd td ERhst UM dIfant Hi@er management
orders pending. 24. The nmethod of claim21, wherein

s e
PCTZO%Q 91176/&(1)06(170512 (ﬁaim 1, wherein the graphical control interface comprises an

activity display panel which displays information about algorithmic activity, including
but not limited to orders executed and the limits of each of the active algorithms.

21. The method of claim 1, wherein the graphical control interface comprises an
activity display panel which displays information about orders pending.

22. The method of claim 21, wherein the activity display panel permits the trader
to cancel at least one of the orders pending.

23. The method of claim 22, wherein the activity display panel permits the trader
to cancel said at least one of the orders pending by clicking on said at least one of the
orders pending.

24. The method of claim 21, wherein the display panel displays all of the order

information at once.
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25. The nethod of claim1, wherein the trader input is

i ndi cated through a series of graphical synbols that
w@oopnemse7 gr aphi cal synmbol s for pausing, cancePChySznd067528

restarting the algorithnms. 26. The nethod of claim 25,

wherei n the graphical synbols conprise buttons that

the trader can click with a pointing device. 27. A

b Mol G0 B, bty o Faoingudi® “feanidiBiciieh a seres

narket partici pant collectively, "trader") to select
of giaphiggls symbple tgﬁtg@@mpﬁffﬁ feePhiGah yRolsc &ofp PRusilteg : cagceling and
di spl ay device; a user input device; a comrunication
Iemdﬁngdﬁnﬂgnﬁhmmnunicating with an external system and
a processor, in communication with the display device,

t NQEUTRE niefVdlof@RNINCHS, dMhdreirdt the LHRBAN L EABA]S BorEl i detittons that
t he processor being progranned for: (a) displaying a

the&ﬁ@e?'&h&@l'lckcxfaﬂﬁE?bmhﬂgﬁé%@&e on the display device, the
grap |cal cont terface conpr|3|ng a plurallty of

gr aphi representati ons of a et
31 oor it e SEET RN R Bl Rl BB 5 st Pishapee, marke

t hrgugh the user input device whepn th 1

inteReqleia; BRI Fe B EHCOPIHE PIEa S0 erEoby &rﬁfgrg}rtaﬁﬁlieeta%t least
representations; and (c) performng the at |east one

oneal gyoithrn hon teadings cemphying:he trader. 28. The system of
claim 27, wherein said trading conprises trading for
f i nadigplay deviicest runents or derivatives of financial
instrunents. 29. The system of claim 27, wherein the
seta @br dboddvidens avail able represents a hierarchy of
automation levels fromninimally automated to fully

AUL QMR fiShicfn ¥ RO9d/ c%&mzcﬁﬁy“uﬁfz&p&taﬁm@&em and

a processor, in communication with the display device, the user input device and
the communication device, the processor being programmed for:

(a) displaying a graphical control interface on the display device, the graphical
control interface comprising a plurality of graphical representations of available trading
algorithms;

(b) receiving an input from the trader through the user input device when the
trader indicates a selection of at least one of the graphical representations; and

(c) performing the at least one algorithm selected by the trader.

28. The system of claim 27, wherein said trading comprises trading for financial
instruments or derivatives of financial instruments.

29. The system of claim 27, wherein the set of algorithms available represents a

hierarchy of automation levels from minimally automated to fully automated.
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30. The systemof claim 27, wherein the set of
algorithns conprises a plurality of tactica

wa@bk@onesins. 31. The system of claim 27, wher eP@I/UR®07/067528
set of algorithnms conprises a plurality of strategic
algorithms. 32. The system of claim 31, wherein the
set of algorithnms further conprises a plurality of

tactical algorithns, 33 The system of. claim 27, .

whelle The $RATS af B 27 oShsrei i $ed o AleQH iy Comuiises g plyrality of

tactical algorithmand at | east one strategic
tactignbpdgerithms. 34. The system of claim 27, wherein the

graphi cal control interface includes a display of a

calldullat egbteax péclaal 2@xwelartinahe seaoé algefidmes @mpaistea phundity of

trader conpletes the input that begins performnce of
strateBR adorltRB@st one al gorithm 35. The system of claim

27, further conprising enabling the trader to manage

thesy hipgi s"yst;glrni Geciland 3R0ULERH AR &95@%%&%9%&1&? comprises a

al gorithm'via graphical controls in the contro

lu&ﬁge%ﬂa %MQTQ§1.ﬁmiS in operation. 36. The system of

P Th' %o, Wit €h "Mcl udes an indicator that unless the
trader. alters _the mx of algorithpms and/ or the
parRmatesEEr of K818 o FER &etsﬁb?%alﬁ‘é@/t ABtCoBwrisen gt one
time left in the trading day to conplete tradi ng of

tactichkal gorétbierand aplsasttandirpiggisratgarithior or ders. 37. The
system of claim 36, further conprising enabling the
t r @&deMht aystemgbdfeelaint QK, wharedn greaghplticalenask iftaticorindfides a
a price scale, above or belowthe [imt price cursor

displ#y 8DY Ralchiiedl dxpbdted BxQutifR \Mie Hefor®Br AftEOMe! tPdder completes the
associated with the graphic representation of the

o BRELLIT AR 408 €38 A g The oyt om o

H qB%I ‘ng: )blysgfgnzil %P 'clainslg 57}’9%99 Zérr:ll})ers%?g?enagﬂlg&%q(r)a?c{ep t607r§1§r§age the
limit price and aggression parameters of the algorithm via graphical controls in the
control interface once it is in operation.

36. The system of claim 36, which includes an indicator that unless the trader
alters the mix of algorithms and/or the parameters of the algorithms, there may not be
enough time left in the trading day to complete trading of the trader’s outstanding order
or orders.

37. The system of claim 36, further comprising enabling the trader to single-click
on a graphic representation of a price scale, above or below the limit price cursor to move
the limit up or down, or on a control associated with the graphic representation of the

algorithm to modify aggression.

38. The system of claim 37, wherein the price scale comprises a liquidity graph.
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39. The systemof claim 27, wherein the graphic
representation of one or nore of the available trading
wa@bk@onesins i s di spl ayed as a behavi or matri x POT/US206AN67528
characteristics of the corresponding algorithm 40.
The system of claim 27, wherein the trader indicates
the selection through a one-click procedure. 41 The

of cl ai ein ader indi cat

s ThS vl ol il 27 bt g SebRoEP T Hi gt R anore of
selection in the graphical control interface. 42. The

the 3yaglable teding Agerithms isgisplayed asHebehpygematrydiodayeak chaggcteristics
sel ection through dragging and dropping. 43. The

of tystrespofding dgonith®, where the step of draggi ng and
droppi ng al so sets the value of paranmeters conprising
at 4oedat sONem At dMinCE7, lvitiBrdin AR ragg rieEsdt@NtheB@ReGod through a
the drop | ocation. 44. The system of claim 41,

one%ﬂ@ﬁgkﬁe&ﬂﬁ.Step of dragging and dropping sets the

val ue of the synbol being traded based upon droppi ng
t t f 45. he .
g;sétﬁem ofsy en ? Lfl ﬁ there e SI 8r gln a&eg a%frll seilec%on-lhyeusmg a

par apet ers, of t orlthn1are det er m ned through an
PoiRtRgLIeY e &0 ingicate ‘ﬁ%ég?g’é?ﬁén&fe HRPTEr U SPNFRIARGE ANt

system and a dashboard in the graphical contro

i nt4gr fTacesystad. ofTelaing wdt siergin dleairadep Indigiies tiersetdgtion through

graphi cal control interface conprises an activity
draghisgamydrpppieg. whi ch di spl ays i nformati on about

algorithmc activity, including but not limted to

or dgr $hexRedHh eflcians 4b hehdrk Md siePbf d@ﬁ% ©hnd HRppH |a‘1/s% sets the

al gorithms. 47. The systen1of cl ai mhereln

Val%{ngfséyrﬁﬁeteﬁ ({6%{\&? rhg%zfs Gfte 89 Eé fifnft él'd é%?ésls%hty sed on the

ay pane a S |1 or mat i on out
Ig){en nng 88 WO 2007/ 127857 PCT/ US2007/ 067528
drop location®

44. The system of claim 41, wherein the step of dragging and dropping sets the
value of the symbol being traded based upon dropping on a representation of the symbol
on a grid.

45. The system of claim 44, where the side and quantity parameters of the
algorithm are determined through an interface to at least one of an order management
system and a dashboard in the graphical control interface.

46. The system of claim 27, wherein the graphical control interface comprises an
activity display panel which displays information about algorithmic activity, including
but not limited to orders executed and the limits of each of the active algorithms.

47. The system of claim 27, wherein the graphical control interface comprises an

activity display panel which displays information about orders pending.
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48. The system of claim47, wherein the activity

di spl ay panel permts the trader to cancel at |east
woeer@7at7sshe orders pendi ng. 49. The system of PCHUA0M8067528

wherein the activity display panel permts the trader

to cancel said at |east one of the orders pending by

cIicking on said at |east one of the orders pending.

The system.o imA47, erein the displa an
o 48t a5 SHRe oy 2l 2 oy HEGHeRily Bitpy AU fhe tader
The system of claim 27, wherein the trader input is
to cquirgl %td@?éthtwfdh@ﬁrdﬁrwﬂ@g of graphical symbols that
conpri se graphical synbols for pausing, canceling and
r estOailhe ngstethef alagords; imsreirbthe atheits ysplmpahelgleanits Bik, trader
wherein the graphical synbols conprise buttons that

to chi®@] kiiddeleaSaBnCHi Gl Shtidrl pandiag By dligk@e\onCeid BBleadbne of the
article of manufacture for allowng a buyer, seller,

mﬂggggﬁﬁm deal er, exchange, nmarket, internediary,
der.>or other market participant (coIIectiver,

t r53)|d ﬁ%l,e) ot%%roﬁjscﬁ%l%n 2’9 o%%ltrjlttgf? %%sgaag'géﬁnte Jtsgla}/is all of the order
nedlun1 and code stored on the conputer-readable
infogmafiofh MEGi um the code, when executed on a
conputing device, controlling the conputing device '
f or5l. Ty syhitesp IOéylarrg 24, wheighi @altrademinpel is invlieatddatheough a series
conprising a plurality of graphical representations
of gfaphkival kwahbds tthadicogpabey@riphivasb ;sy(ibplsr émepaisivg, adanceling and
i nput fromthe trader when the trader indicates a

rest®@he gkhggngﬁm@t | east one of the graphica
representations; and (c) performng the at |east one

lc-%%ugég 83??%% ?E %@ﬂn @f tfvﬂgretnr t‘ﬁg %Eaphlcgt? sm&g leélﬂl‘gs 8tj':_thons that

the trader can click with a pointing device.

53. An article of manufacture for allowing a buyer, seller, broker, dealer,
exchange, market, intermediary, trader, or other market participant, (collectively,
“trader”) to select at least one algorithm for trading, comprising:

a computer-readable storage medium; and

code stored on the computer-readable storage medium, the code, when executed
on a computing device, controlling the computing device for:

(a) displaying a graphical control interface comprising a plurality of graphical
representations of available trading algorithms;

(b) receiving an input from the trader when the trader indicates a selection of at
least one of the graphical representations; and

(c) performing the at least one algorithm selected by the trader.
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54. A nmethod for trading goods and/or services, the

nmet hod conprising: (a) receiving, into a conputing
walew7ae78sa sel ection of a plurality of tradi ngPCT/US2007/067528

al gorithnms; and (b) executing the plurality of trading

algorithnms in a coordinated or concurrent manner. 55.

The nmethod in C aimb54, wherein the goods and/or

seryices co S fingncigl instrugents

cor T B T B0d B Pl inaonar Srft e et B M e aisitgoo

in Caimb54, wherein the plurality of al gorithns

corfpl FeEivéie B0 aneRmePHingofewietnes oplegtimuot ¢ Blaradily ofnigading

or nore algorithns on a sell-side. 57. The nethod in
algcCitlamsnadd, wherein the coordi nati on or concurrent

manner depends at least in part on the success of, or

mstIr(lsyabxcfcaaﬁ%1 it plualitP BE tAHINGDI orthmb NE a @oddihted BB .concurrent

58. The nethod |n Cl ai m 54, wherein the coordination
marer.concurrent manner is based on a history of trades

nalntalned by, or acceSS|bIe to, the conputlng deV|ce

59 ‘5 Thleh 54 Vr\é]lgr s an rd € 1ces I’c]:omprlse
Oncurren rranner pen S at ?%

ying to maintajn the same relatlve success of , or
fmaﬁe@k@ﬁtmmeﬁ%ei Ivagves e AingpcifigpErsRethe al gori t his
across a plurality of goods and/or services or a
bas¥eThemetlnsnin Gaim Yheviaseindbe pluralitaohmigarithwsesosipiise one or
the plurality of algorithnms are charged with buying
moreilgeithrmngn abugeddandnad or meeralg@tbms and stiheidgoal of
the coordination is to maintain the overall rate of

coryl efthieORe@bd tiRaCIaine &4, ReteWERNh@ chbOWRTatiBA r WRBErrent manner
percentage lint of the whole order within a set of

dep%delea&gt@{]slt gﬁj sp*curt Cfﬁia %%Qg ijogZ §1|5 %nag> / rgagélgg Zt?,o t@%ez 6P mdid of the

algorﬁﬁ)r di nati on or concurrent

58. The method in Claim 54, wherein the coordination or concurrent manner is
based on a history of trades maintained by, or accessible to, the computing device.

59. The method in Claim 54, wherein the coordination or concurrent manner
depends at least in part on trying to maintain the same relative success of, or market
reaction to, one or more of the algorithms across a plurality of goods and/or services or a
basket of them.

60. The method of claim 54, wherein the plurality of algorithms are charged with
buying or selling of goods and/or services, and the goal of the coordination is to maintain
the overall rate of completion of the order between a lower and upper percentage limit of

the whole order within a set of time periods.
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manner is to mnimze the inpact of the performance of
the plurality of algorithnms so as to mnimze the

WO aaar78éh t he market. 62. The nethod in O ai nlPGHUS2007/067528
wherein there is in addition a display in real-time or
near-real -time indicator and/or chronol ogical |ist of
hOM/the coordinated or concurrent algorithnms or the

r ers of t hnms have n changed ove
n(’gm%% %%f W Frgrn,ﬁhgzgoafgf thR&eo ry r‘fancufmm
(c) allomnng trader to vary a speed of operation of
manngkisgp geinjriEshe eyl the geapmagss ot bstlwplilymfagaitlams so as
provi ded by the conputing device. 64. The method of
to nohianine 64 ,imphe oeithe kgkegr aphi cal control interface
conprises buttons for clicking by the trader to vary
t hes2s pae ehe@fodap@Tlaibi 8N viHerdih ehed B0inIaiBit®N aGBspldinid real-time or
met hod of claim 64, wherein the buttons conpri se up
neaRl- RN n@CABWan Bt E%ﬁologﬁal TSR eRt For@habio®4oncurrent
mherern t he graphrca con I nterface further
algorl CPI‘ %S lg}%/ra?rlhe é%'% a%/t ﬁlr}g’lcl):irgaa’reﬁirségrhghatnge Y]@HI' 1tmeon
tradln speed d ternrne for the goods and/or
sertvr dd mafhod ohelaimHo gﬂf&tﬂ CPEPHYIBS, (ClHbpan a ader to vary a
maximumrate is a highest rate at which the goods
specghef/ aperagion wf wesalgarithive thrpeghetigiaphigaliontrakintegfachprovided by the
trading easily detectable by other market
conparihg deygent s. 68. The nethod of claim 63, wherein step
(c) conprises selecting one or nore of the plurality

of @ aeeih&Asd be c&ﬁh'ﬂVQVHehﬁn SRe 8FhpRIcaloRSHuA itBrface comprises
sel ected by the trader. The net hod of claim 63,

69.
butt}%ﬁsefo?' clﬁ{l)fgy () eraG0MRIa y@e%b&i‘gi"tﬂf%go%ﬁ& bf %[go*r‘?hrflé‘St

I'ven r|c S and

e it R e T
bu“%ggtlcal failure of

66. The method of claim 64, wherein the graphical control interface further
comprises a display showing the speed of operation selected by the trader in comparison
to a maximum trading speed determined for the goods and/or services.

67. The method of claim 66, wherein the maximum rate is a highest rate at which
the goods and/or services can be traded without making the trading easily detectable by
other market participants.

68. The method of claim 63, wherein step (c) comprises selecting one or more of
the plurality of algorithms to achieve the speed of operation selected by the trader.

69. The method of claim 63, wherein step (¢) comprises allowing the trader to fast

forward to a given price for the goods and/or services.
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at least one of the plurality of trading algorithns.

71. The nethod of claim 70, wherein step (c) conprises
wa@rooraamss7 one of (i) adjusting said at | east PEEUSI007/067528
the plurality of trading algorithns and (ii) canceling

said at |east one of the plurality of trading
algorithnB and selecting a new trading algorithm 72.

i.ng and/or servi ces, .the syste
Sont 1B mshodo AP sf Wit S8 s dr pRpabu e Bl 1gfie of
conmuni cat| on devi ce for conmuni cating with an
at leastranerphthesyurabify ofdrading PeasetB®sor, in comunication
with the display device, the user input device and
t he/ lcdﬁwumbﬁlaﬂimfncldmwim,whem@'n prtgr éosormipeiengit least one of (i)
programmed for: (a) receiving, into fromthe user

adjusfpgtaidavieas, ond cFeheslutOity 6f tradipg Wigakitinys 4fd (i) @8hd@Bng said at
algorithms; and (b) executing the plurality of trading

leas@l)lgeo(gﬂ thd gﬁmﬂﬂy 8f &%ﬁg hl%@hﬁﬁinsoefnd(‘sgﬁ%ggr £Mtw tlg@ﬂg %[gorlzlﬁ‘n.

he systemin Caim wherein the oods and
serMi Ges co financi
der?évgtsyetse 8 bifinglnd nfles st N Sorprag
in Caim72, wherein the plurality of al gorlthms
,ﬁf}l§1§§y%ff¥éc%r more al gorithms on a buy-side and one
or more algorithns on a sell-side. 75. The systemin
d ause7mpuigericsi n t he coordi nation or concurrent
manner depends at least in part on the success of, or
markeimmedcitioanleviee f@ar@nonuni@itiagofith dreextahgoystemesad 92
WO 2007/ 127857 PCT/ US2007/ 067528 76. The systemin

C &l prodedsoMiLEhRubilRioR HiRadik@Ry abvieQMEAILIL Mput device and
manner is based on a history of trades mai nt ai ned by,

the Qc;ml%ﬁﬁl%§t§31p&e%1ée9thetpp§ce§s%%&ﬁlg r1’590 gqgﬁﬂngg for:

(a) receiving, into from the user input device, a selection of a plurality of trading
algorithms; and

(b) executing the plurality of trading algorithms in a coordinated or concurrent
manner.

73. The system in Claim 72, wherein the goods and/or services comprise financial
instruments or derivatives of financial instruments.

74. The system in Claim 72, wherein the plurality of algorithms comprise one or
more algorithms on a buy-side and one or more algorithms on a sell-side.

75. The system in Claim 72, wherein the coordination or concurrent manner
depends at least in part on the success of, or market reaction to, one or more of the

algorithms.
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77. The systemin Claim72, wherein the coordination
or concurrent manner depends at least in part on
WO eoo7nR78ED nai ntain the sane rel ative success PET/US2007/067528
market reaction to, one or nore of the algorithns
across a plurality of goods and/or services or a
basket of them 78. The system of claim 72, wherein

the plurality of al ithns.are charged with buyin .

or oITME R§ME BASRUT 7 PdFTedb i CRedmalien phgongginiganner is

the coordination is to maintain the overall rate of
basedogfpt bistosy obirades enagitaiaed Bptagaeresgblegaethe gprapufpisetevice.

percentage limt of the whole order within a set of

ti g. géei gdem 79 .Cldine 78y stherain nheCradndind@don win exogtunrdnih enanner

goal of the coordination or concurrent manner is to

depBAdRi 411 1E8t i Pait rmlaﬁyingftotrﬁﬁnﬁﬁf fier smncelffvet fa€cess of, or market
plurality of algorithms so as to mnimze the inpact

reac@i@ntt&%n%ﬁr e oBfhe aTélﬁitﬁﬁ’@ LB fgl%aqftfbg gvod\éﬁﬁﬁﬁl%} Cervices or a

there Is in addition a display 1h real-tTne or
bas@gg;-@g@l-tine i ndi cat or and/ or chronol ogical |ist of
%OM/ghe'coordinated or concurrent algorithns or the

paraneters of the algorithims have heen changed over )
ti n@; T%a Sysfea of gl oV herei mezﬁivralrlurqfr?igor g%@resqlﬁgged with
(c) allowing a trader to vary a speed of operation of
buyingeorstigiog iof Baedstandugervicegreagihe goal ob thercoprdintionfistpemaintain
provi ded by the conputing device. 82. The system of
the ovaalin8d of vérepletion dide grdep betalen adowendnd upper pacantage limit of
conprises buttons for clicking by the trader to vary

the (vABleR@Qitin QR&IALInRpepfods.he al gorithms. 83. The
system of claim 82, wherein the buttons conprise up

per USTBoR 67 S8 b A2y &G B S ion s cargyen
LA TEE RN R S AT N T N
to rrturru?ndl% tlferi]m%gcq'%%rt}ilg r?lgrket.

80. The system in Claim 72, wherein there is in addition a display in real-time or
near-real-time indicator and/or chronological list of how the coordinated or concurrent
algorithms or the parameters of the algorithms have been changed over time.

81. The system of claim 72, further comprising (c) allowing a trader to vary a
speed of operation of the algorithms through a graphical control interface provided by the
computing device.

82. The system of claim 81, wherein the graphical control interface comprises
buttons for clicking by the trader to vary the speed of operation of the algorithms.

83. The system of claim 82, wherein the buttons comprise up and down arrow

buttons.
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to a maxi mum tradi ng speed determ ned for the goods
and/ or services. 85. The system of claim 84, wherein
WO b@7messsmum rate is a highest rate at which PpPOEUSHOTB67528
and/ or services can be traded wi thout making the
trading easily detectable by other market
participants. 86. The syst em of cIain181 wher ei n step

(c) c rises s I e ar t he urality
2t BB b 18 G Ve STHeee SRR i By Ertace furcher
selected by the trader 87. The system of claim 81,
compiisesed Aislay ;shwr)ngékmﬂqeé O operntoR pricaterkby thgdeader i gogaparison
forward to a given price for the goods and/or
to agervinolsradd® speeredayisiieed of thel goiods FiRl/oif sertibesr
conprising (c) preenpting tactical failure of at

| eagst TaASym tohelapth @4alvheigirOthe i@ i raled o aitigH¥st raf%t which
The system of claim 88, wherein step (c) conprises at

the %Q@H%t an@RE sBfvidekdean @gjtﬂéﬁ&d QnsaY ﬂalah ltl?eaéﬁdl %@as‘ﬂfy deBRtable by

lurality of trading algorithnms and (11)

mhmmnmkg nu%§%§ one of the plurality of tradlng
al

gorit selecting a new trading al gorithm 90.

An article of manufacture for tradi ng goods and/ or
serdft {88 SYSHR Carct fi . Shereifh HeP AP B BT LNE @ne gr more of
conput er -readabl e st orage nedi um and code stored in

the plyeality phalgerithms del adlievesho ppege ofrepkiratign selrstegdduethe whdan.
executed in a conputing device, controlling the
coryuThagystken o€ elafm 81, Whdreinesespi (¢) ogmprises alldwimg the trader to fast
conputing device, a selection of a plurality of

forwdra®h AGiveRlpESs fdr MBsoRANendr 3MR,i2007/ 127857
PCT/ US2007/ 067528 (b) executing the plurality of

:T;ﬁ%le ?ﬂe %sg&rg' otftl m gtrlﬁ%?ragfnﬁgglgg (59) dl]arggﬁgtgll{%g@ﬁcal failure of

at least onem%tthe priuralﬁ?yugf t ?ndgsalgaon Cﬂlor . SErvices

89. The system of claim 88, wherein step (c¢) comprises at least one of (i)
adjusting said at least one of the plurality of trading algorithms and (ii) canceling said at
least one of the plurality of trading algorithms and selecting a new trading algorithm.

90. An article of manufacture for trading goods and/or services, the article of
manufacture comprising:

a computer-readable storage medium; and

code stored in the computer-readable storage medium, the code, when executed in
a computing device, controlling the computing device for:

(a) receiving, into the computing device, a selection of a plurality of trading

algorithms; and
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in trade on a conputing device, the nmethod conpri sing:
(a) executing one or nore trading algorithns on said

W@ opaeissy device or a systemin comruni cati oOPCTMIB1007/067528
sai d computing device; and (b) providing a display on
sai d computing device which shows a progress of the
one or nore trading algorithnB 92. The net hod of

clajm 91, .wh n said nd/ I Service.co

1 Rhercehend T b Gralfy & SR%02, oS Ripa IR o T ERER gy COncurrent

instrunments. 93. The nethod of claim91, wherein the
maiespl ay is in real-tinme or near real-tine. 94. The

nmet hod of claim 91, wherein the display conprises an

ai r{l aneedad der- tratiyg endiisplhging 1¥Srmahe abethgebdsfandloasenvices

91, wherein the display includes a graphic depth of

in tRAOKN a cOflbE@iOdeviRbthe BR@hsédi@stispfg: ¢l ai m 95, wherein
the graphic depth of book |nd|cator i ncludes a

di %Qj @Xec‘ﬁtlné h)%etdr al%%f C &a&iﬁg d&§ (ﬁ' Rgllﬂg r01’1S ?2[1& I C% ugﬁg QfC%lCC or a

pendlng and’ or a ready tra ed at dlfferent rices.
e R T

effective quote The nmet hod of. ¢

whePLprovidias al%ﬁsfaam sed Gerputing féfaﬂ@s\@hlflats B afpﬂkﬁr?se@f the

inertia. 95 WD 2007/ 127857 PCT/ US2007/ 067528 99. The
onege tiipoeltrading hlgorh®®s. wherein said price inertia is a

calculation or estimate of the nunber of itens that

cam2b@&ht neded ofictaia ¥, wheieirgsaidhgoqals iaaé/oo seevida cdmpifinancial

The nmethod in Claim91, wherein the display of the

instRIRGFLEHAORBRY D Bharc@AstruhenBart on the success of,
or market reaction to, one or nore of the algorithns.

93. The method of claim 91, wherein the display is in real-time or near real-time.

94. The method of claim 91, wherein the display comprises an airplane-gauge-
style display.

95. The method of claim 91, wherein the display includes a graphic depth of book
indicator.

96. The method of claim 95, wherein the graphic depth of book indicator includes
a display of the trader’s goods and/or services orders pending and/or already traded at
different prices.

97. The method of claim 95, wherein the graphic depth of book indicator is based
on a calculation of effective quote size.

98. The method of claim 91, wherein the display includes a representation of price

inertia.
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101. The nethod in Caim91l, wherein the display shows
the success of, or nmarket reaction to, one or nore of

w0 b@7ak7$6T i t hns, conpared to the current mar kePCEHOS2007/067528
one or nore benchmarks. 102. The nethod in C aim 91,
wherein the display of the progress conprisesan
i ndi cation of the goods and/or services or a basket of

th ssociated with colored. ci.rcles, .band f. .
ol Bt TRR SR et s SOt His SRt 1 Bjeacp tion grestimate
The method in Caim91, wherein the progress of the

of the pranbey of Itgar thak aan hestraded pyiont groxir dhcpricei areanipni t or
overview, which reports the aggregate performance of
t hd O0algomethiedsn Cl0dh. 91T hvberret the dispfaycif dhapi®gress depeheéy at least
conprising determ ning whether there is enough tine

in phi¢oh thdksu@cddk O &t @iaikdd @€hctibie, PAE bOfloteLfGRIHkLEt Bms.
tradi ng of an outstanding order or orders by the

Ur a@gr TheWemheniR! Mainl®19haRlAY O %%a?fe?shno%{%hgl@ di€aLQTof, or

that there may not be enough tine _
ma g R R T ha e SRS st B O3fe Pt Mot andror
trading gay. 106. The nethod of claim 104, wherein
one R B HBFNCAIBES s based on a history of trades
mai nt ai ned by, or accessible to, the conputing device
or ¥¢siThenmegigdip Clon/ol2 résriPAr UsPay pf U87528resd 0Fmprisesan
The nethod in Caim91, wherein the nonitor overview

inditatidnhef theogpyds sasl/w@fseavitdssor afbatiee ol themn] tiposiatednkehl colored
according to their success in trading one or nore of

circlel €oan89BEkS 1) Ho19Fons8 biis R DIRE gfpRRUBRLtOf them 108.
The method in Caim91, wherein the npnitor overview

RSB SES a! Ohggt BKApaiaLy BPYARE g
furtlvl\g}e({isepilz{]yegi r\]f?a :9 irn%g{tgly ov%?w vrv,I vsv eh z}lepdoirtss F%fleaalgg(r)ff:gaEeaIt)e(?"focr)rfnance of the
algorithms.

104. The method of claim 91, further comprising determining whether there is
enough time left in a predetermined time period to complete trading of an outstanding
order or orders by the trader, and wherein the display comprises an indicator that there
may not be enough time left in the predetermined time period.

105. The method of claim 104, wherein the predetermined time period is a trading
day.

106. The method of claim 104, wherein the indicator is based on a history of

trades maintained by, or accessible to, the computing device or system.
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execution. 110. The nethod of claim91, wherein the

di spl ay conprises a display of rate or percentage of
w@arwizispati on of the trader's trades as agai nBCT/U51067/867528

in the marketplace. 111. The net hod of claim 91,

wherein the display conprises a behavior matrix that

changes col ors, popup nessages, or other graphic

det ai | 112. The, nethod of .cl.aim9l, wherei te b
coryi Teetafiopiagifg Aarieieit sigromtor pier e e Guhses of
claim112, wherein the market color is displayed
a ligtipf gheyplgorBingy Binked aqcerding g gipir sugeess M §pding pne gy more of the
tradi ng and di spl ayi ng i nformati on about goods and/ or
goodeand/aesrvicas or nddskeonf themonput i ng devi ce, the system
conprising: a display device; a user input device; and
a PISC ¥5S AiethddNinCONRI M 1G &fhlefin \Mel Mohit@ SheSvbRYFuBM Eaprises
the user input device and the conmmunicati on devi ce,

tradhllrgede@aﬁ@%%éthovP@JcHQgg%h@&ﬁ ﬂﬁggﬁéifdcrﬁ%éi. (a) executing one

o nore trading algorithns sal d processor or an

ext.ern systemin c nication with sai.d processaor;
and 57 e s A e B s Mokt 3Bl P ARG e of
a display on said display device which shows a
CXePH9dr ess of the one or nore trading al gorithms. 115.
The system of claim 114, wherein said goods and/ or
serMiOc&he oefradsd cldindih ovherrein i digplentcemprisager diplay vésate or
of financial instruments. 116. The system of cl aim
perckhthge whpardcipadidreofdths phder’ si teadefnay Galnst dthrersan theaasirkemptice.
time. 117. The system of claim 114, wherein the
di spliayhé eREddSESciai ailf Rhalfr @aUHlay comprises a behavior matrix

that changes colors, popup messages, or other graphic details.

112. The method of claim 91, wherein step (b) comprises displaying market color.

113. The method of claim 112, wherein the market color is displayed through
colors in the display.

114. A system for trading and displaying information about goods and/or services
in trade on a computing device, the system comprising:

a display device;

a user input device; and

a processor, in communication with the display device, the user input device and
the communication device, the processor being programmed for:

(a) executing one or more trading algorithms on said processor or an external

system in communication with said processor; and
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style display. 118. The systemof claim 114, wherein
the display includes a graphic depth of book

WO p@i7aztseT . 119. The system of claim 118, wherPCTUS1967/067528
graphi c depth of book indicator includes a display of
the trader's goods and/or services orders pending
and/or already traded at different prices. 120. The

systemof .claim 118, wherein the gr ic depth of bqgo

b BBl f Ul P E e e BRGr HeRs Berpges ot he one
quote size. 121. The systemof claim 114, wherein the

or e HRAL jalgOritHes a representation of price inertia.
122. The system of claim 121, wherein said price
i nelrlti hiessyateonlof Wlam dhd,owherest isat goodf anldéorniemies cofmprise
items that can be traded wi thout noving the price one

finad&ial insthddentd BedSati € Jf finch@hlmskddnensrer ei n t he
di splay of the progress depends at |least in art on
the 1gugge %?st&% »of WaiFR KEtwHeeah thO ﬁis%r% iORE 1 Ofi - & Rdar real-
the algorithns. 98 WO 2007/ 127857 P 7US2007/ 067528
§24- The systemin Claim 114, wherein the display
Shows the success of, or market reaction to, one or
nore _of the algorjthnms, conpared to the current market
Andl13r The,RER Ohrblaum g AcHEFRsthe frplayTeoEnsizes hipanc-gauge-
Claim 114, wherein the display of the progress
styledisplaysesan i ndication of the goods and/or services
or a basket of them associated with colored circles,
bands. @fe spdtan,ofhdainz b, alhebein sho displaganclgdapdigeaphic depth of
objects. 126. The systemin C aim 114, wherein the
booRiEERSS of the trading algorithnms is further
di spl ayed via a nonitor overview, which reports the

ag9Me9athe s?fgtre];no LR RIS ?IS,t\Qﬁereﬁl aRr éﬁafi'l% "depth of book indicator

tim

includes a display of the trader’s goods and/or services orders pending and/or already
traded at different prices.

120. The system of claim 118, wherein the graphic depth of book indicator is
based on a calculation of effective quote size.

121. The system of claim 114, wherein the display includes a representation of
price inertia.

122. The system of claim 121, wherein said price inertia is a calculation or
estimate of the number of items that can be traded without moving the price one unit.

123. The system in Claim 114, wherein the display of the progress depends at

least in art on the success of, or market reaction to, one or more of the algorithms.
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127. The system of claim 114, further conprising

determ ning whether there is enough tine left in a
w@e@darmssTi ned tine period to conplete tradi ngPGf/US2V07/067528

outstanding order or orders by the trader, and

wherein the display conprises an indicator that there

nay not be enough tinme left in the predetermned tinme

d,.128. The ste f clai 127 wher ei n t he
o i aifrwet ey Thh g hading v Paoscss of. or
systen1of cIa|n1127 wherein the indicator is based on
marketpagtiopyo.gime araeieof the nearitheg wynpasd tadbesyrat amarkst and/or
t he conputing device or system 130. The systemin
one©F aiome bdnthmatlsr ei n t he nonitor overvi ew further
conprises of a list of the algorithnms ranked

acclesdiTAg systerh i i01aisl €L Ssherdin e dispigy @f €hedpro@Rs € cOiprisesan
the goods and/or services or a basket of them 131.

1nd18&ﬁ)ns ¥R d?is qnﬁ}’(ﬁn s%ilv‘}c:esv\&eﬁ %agkett hﬁ tHPrﬁ' L QhcIANE" %ltﬁ“’golored

further conprises tradlng detal [ s about’ how each

ori.t hm has erf d. 9 2007/ 127857
cir B PO B BT o 55 or RiheL BBl 2 aim 114,
wherei n the display conprlses ay rate of
exedft 18R Sysieps In Fams |k athegyn @eamﬁgrﬂwf WRdrding lgithms is

di spl ay conprises a display of rate or percentage of

furtbfarc{) i$pddyed tvicom mehitetheyver viewewhish repedis shazg gaegatnisarfagmpegesof the
in the marketplace. 134. The system of claim 114,

algoshienei n t he di splay conprises a behavior matri x that
changes col ors, popup nessages, or other graphic

det@wl Fhe Jsg’»s'iemWQﬂﬁMﬁl EM1Rfthé! @nPribikd, déeé}ﬁﬁﬁln%‘_ wHe@Rr there is
(b) conprises displaying market color. 136

eno%%ﬁs Elﬁ‘ng]ylg 1§Lr eg%gi%nn% rﬁfsn%: &n}bﬁ Zo 3;?5&?%&):{ ?19&11% dfSin outstanding
order or orders by the trader, and wherein the display comprises an indicator that there
may not be enough time left in the predetermined time period.

128. The system of claim 127, wherein the predetermined time period is a trading
day.

129. The system of claim 127, wherein the indicator is based on a history of
trades maintained by, or accessible to, the computing device or system.

130. The system in Claim 114, wherein the monitor overview further comprises of
a list of the algorithms ranked according to their success in trading one or more of the
goods and/or services or a basket of them.

131. The system in Claim 114, wherein the monitor overview further comprises

trading details about how each algorithm has performed.
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137. An article of manufacture for tradi ng and
di spl ayi ng informati on about goods and/or services in
W0 e@da27m87 a conputing device, the article of PCT/US2007/067528
manuf act ure conprising: a conputer-readabl e storage
medi um and code stored on said conputer-readable
storage nedium the code, when executed on a

co i device,. controlling the computing deyice

£ oD the s Ha e ol Sy hergabe FiBRNGomPgses & Hiheioyaf rate of

said conmputing device or a systemin comunication
CXe@toR- sai d conputing device; and (b) providing a

di splay on said conputing device which shows a

pr dgBe$he efstanmef claime 1d4, winreintthadisply abgpris¢shndispla@8f rate or

A method for displaying informati on about goods and/ or
perc@@tagk 6£PartiBiphti ey, the trideratddesaCaRist SthBg'in (FR)marketplace.

receiving into a conputing device a sel ection of one

or 130l §ne %rs‘%é‘rﬁ &4 8B4, Whdredh B{el'ﬁi%hﬁ}' Yorbrik R8Eehavior matrix
chosen itens; and 100 WD 2007/ 127857 "PCT/ US2007/ 067528

rovi din on_said conputing.devi.ce, a display

thatgc E%Ré% §ﬁ%1\%s’ %%uporrr%%ssa esrr%rrogH TR (g%m;f ems in a visual
context with the ofher chosen itens, 139. The pethod
of IPailhf I38emuRk iR kite VY56 siiRditd reosuries élssp}aymg market
conprise financial instrunments or derivatives of

coldri nanci al instruments. 140. The nethod of clai m 138,
wherein the other itens are automatically chosen.
141136T e rsgithodofoélaimh di3f) ®BSreinvier miarket kelootih displayedrshrough
are manual ly chosen. 142. The nethod in C aim 138,

coloMBf @k Rishh§. one or nore selected items are shown
surrounded by the other chosen itens. 143. The net hod

0 SPoATA R P AT ) AR ARG o s
and}’o(re Fs)ér%lsc%sn }nstrzgcﬁ%rneaeco%{purti%!g %&i@&‘c{ﬁ‘é Reille olf ?r?a%upafcture comprising:

a computer-readable storage medium; and

code stored on said computer-readable storage medium, the code, when executed
on a computing device, controlling the computing device for:

(a) executing one or more trading algorithms on said computing device or a
system in communication with said computing device; and

(b) providing a display on said computing device which shows a progress of the
one or more trading algorithms.

138. A method for displaying information about goods and/or services in trade,
the method comprising:

(a) receiving into a computing device a selection of one or more selected items

and a plurality of other chosen items; and
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rel ati onship between the one or nore selected itens

and the other chosen itens. 144. The nethod in Caim
wa3@;7/1986T ei n the one or nore selected itens aPdI/oR20011@67528

ot her chosen itens represent baskets of itens. 145.

The nethod in Caim 138, wherein the visual context

includes differing sizes, colors, associated text, or

i ndj.cati ons . of |nfor t.i on ut the ite
g(ﬁ{ P‘f?é’“!i%r%’esad‘fl CP@PH?%HHW% ao& g ghagshows ¢ e ShST more
relatlonshlp bet ween t he sel ected Ltentand the chosen
selepted pgms 1 g Vispalspateg ivith thetBey cApsawdtan or mat i on about
goods and/or services in trade, the system
coniBPi dihagmethodliafptlayn d88j ediprean wise igoodwp and/dievérgees anchprise
a processor, in conmunication with the display device

finaafid] ihbeu&RE of dPLhti R\Of ERanciblNBstRmdG@sSsor bei ng
progranmed for: 101 WD 2007/ 127857 PCT/ US2007/ 067528

(2)14peek ﬁﬁ'e@lgd oRERirh 1 94N \;Jﬁ@elH S0 oth&tqtgmsda%’ 'algt%m%tlcally chosen.

sel ection of one or nore selected itens and

pl U ql ’htlé/ oIho almq§§ elrtlg e‘t%tg%r (n?s) arP b anua r?/n osen

salé'dlsp aviéé di'§pt'ay

nor e selected itens jn a.visual context
ot Hér- Ehomgthor i frRaim 5P, WREEINS{E CaRPH MO %qquteﬁzteems are shown

wherei n t he goods and/or services conprise financial
surrppiyted yghe ethow cheer Wems.ves of financial instrunents.

148. The system of claim 146, wherein the other itens

ar e 4aufheahethed liy ihias @p8, whéiBin T hidstaysti@mvedn tleadr® or more

146, wherein the other itens are manually chosen. 150.

seledf38 BV A iR Sehal MoldbiteMbeEs: b%ntsh&%&eopfeﬁfﬁfn%lp or lack of
selected itenms are shown surrounded t he ot her
relaﬁg&%ﬁpbé.t&zgé}ﬁ‘he one or more selected items and the other chosen items.

144. The method in Claim 138, wherein the one or more selected items and/or the
other chosen items represent baskets of items.

145. The method in Claim 138, wherein the visual context includes differing
sizes, colors, associated text, or other indications of information about the items other
than the degree of relationship or lack of relationship between the selected item and the
chosen items.

146. A system for displaying information about goods and/or services in trade, the
system comprising:

a display device;

a user input device; and

a processor, in communication with the display device and the user input device,

the processor being programmed for:
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151. The systemin C aim 146, wherein a distance
between the one or nore selected itens and the other
W@ bwsanrsst ens represents degree of rel ati onshi pPCDUS10aT867528
of relationship between the one or nore sel ected
items and the other chosen itens. 152. The systemin
G ai m 146, mherein the one or nore selected itens
or the hF %Fosen.ite repres ent baskets of
| dfbrecsisie Bl rap e HetineyiienicE Ao IRhap &F Rnt g more selected
vi sual context includes differing sizes, colors,
itempepd @ Phwrabityrdether ghossp ffemsi #dli cat i ons of i nfor mati on
about the itenms other than the degree of relationship
or (bagkowdingebmatsanindtsplpy bistviween disgay eh&cthodsi theomenor more
the chosen itens. 154. An article of manufacture for
seledicd Pledy iMg visnhldoRtkt @ith AROstherdMOGs igeh. or services in
trade, the article of manufacture conprising: a

conpyt Gy ré;@féﬁplo? GLiRf 396 Wﬁ@eﬁmheaggodsl%ypserwces comprise
2007/ 12785 PCT/U82007/067528 code stored on the

code, when
flnan01nP1ntstruC{ne nts or (?erlvaaxiﬁs o?‘%n %‘{}‘.%C%S (%Cn tolling the

conput i ng deV|ce f.or receiving.into the conputing
devi‘eeThe ilcarel %ﬁnb%%g W@%ﬁm U1eR i e P BHAS ATy ioben.
a plurality of other chosen itens; and (b) providing,

on 49i thesiiem oihgaideldt svherpinlihemithey itemaareshanwally shossne

or nore selected itenms in a visual context with the

ot higo. Thoseren ire@Rim 186, wheraiatthodnd or matd @¥dcreg igems are shown
trader to select one or nore algorithnms for trading

surBiisicti ¥y (BX8@Ut dHdGeP@mr nore al gorithns, conprising:
(a) dlsplaylng a graphical control interface on a

conpyt ’I!ﬂg s‘}?t\é ur gie['ﬂ% git?p\bh&gh Cg?s%nrcg lbe't\%e%r {hgccﬁle oL more

conpri sing |ty grap representations o
seleated. 1le?nbs| z(lendt {h%détﬂgr chos 1temg represents degree of relationship or lack of

relationship between the one or more selected items and the other chosen items.

152. The system in Claim 146, wherein the one or more selected items and/or the
other chosen items represent baskets of items.

153. The system in Claim 146, wherein the visual context includes differing sizes,
colors, associated text, or other indications of information about the items other than the
degree of relationship or lack of relationship between the selected item and the chosen
items.

154. An article of manufacture for displaying information about goods and/or
services in trade, the article of manufacture comprising:

a computer-readable storage medium; and
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(b) receiving into the conputing device an input from

the trader when the trader indicates a selection of
woeer@7a02788Dr e of the graphical representations BCT/US2007/067528

al gorithnms; (c) performng the one or nore algorithns

sel ected by the trader; and (d) providing a display on

t he conputing devi ce which shows a status of each of

t he 156. A s mfor allown ra
selvedt Y6l O Difor R dE NP o PR Pt g e 4R {gien Sxecuted
executln%éone or nore algorithns, conpr|3|ng a

on afospuspe devicseongollias the qomrutigadevee fox: conmuni cat i on
device for communicating with an external system and
a prpeesisog,inforthe compniigaddvare avwdértivhef dnes pl enprelssleate] items
t he user input device and the conmunication devi ce,

and aliurdli§CEF S8 ch&ef e ogidanmed for: 103 WO 2007/ 127857
PCT/ US2007/ 067528 (a) displaying a graphical contro

| Nty Fﬁﬁ?dlf?é‘ dh&id 'c%&gﬁbfnéj BWEE 2 Elﬁﬁag five! hshGY%L %084 8 more

|nter ace conprising a plurality of graphica

selecteHrlt%%l%rl]rtl éat is%a ctoHIex? athltl?ebé %rtc%l%(sje!.nnlga al gorl t hms (b)
receiving 1°6 i hpu evice an i nput fron1the
trader mhen t he trader i ndi cates a selection of one
or lwer & Bethed orplonnng a tradeiniPesient G Yngorsralgorithms for trading

algorithnms; (c) communicating with the external system
andﬁWHa@an@hme@mwnmﬁa@aﬁmmw,q@vp@%ngo performthe one

or nore algorithns selected by the trader; and (d)

pr qu) displgyiag di gpplayal @ontrbleinetirfapt ay adewieeinghiccite,sthewsaphical

a status of each of the algorithnms. 157. An article

con@bl M@@QBMP&&BQ% AulafW H0gapRitAdBpreltARNESE aPNRLRY trading
more algorithms for trading and for executing one or

dgﬂgﬂﬁsalgorlthns conpri si ng:

(b) receiving into the computing device an input from the trader when the trader
indicates a selection of one or more of the graphical representations or algorithms;

(c) performing the one or more algorithms selected by the trader; and

(d) providing a display on the computing device which shows a status of each of
the algorithms.

156. A system for allowing a trader to select one or more algorithms for trading
and for executing one or more algorithms, comprising:

a display device;

a user input device;

a communication device for communicating with an external system; and

a processor, in communication with the display device, the user input device and

the communication device, the processor being programmed for:
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a conput er-readabl e storage nmedi um and code stored on
t he conputer-readabl e storage nedium the code, when
we@cuesd7 on a conputing device, controlling PEEUS2007/067528
conputing device for: (a) displaying a graphica
control interface on the conputing device, the
graphical control interface conprising a pIuraIity of
38h|c represeg% tions of availahle tra

FASRARE b FRpBICE) CAmig! P iRl &6%8?,. (bg egpphical
|n ut fromthe trader when the trader indicates a
cong@h iatarfagy compasieg grplwishey of graplacyrgprseasgtions of available trading
representations or algorithns; (c) performng the one
algaythmeyr e al gorithns sel ected by the trader; and (d)
providing a display on the conputing device which
shawprezeis it flsm Qhe 866 nKikt detibe adligk ifilofhe t4Aér when the trader
indicates a selection of one or more of the graphical representations or algorithms;

(c) communicating with the external system through the communication device to
perform the one or more algorithms selected by the trader; and

(d) providing a display on the display device which shows a status of each of the
algorithms.

157. An article of manufacture for allowing a trader to select one or more
algorithms for trading and for executing one or more algorithms, comprising:

a computer-readable storage medium; and

code stored on the computer-readable storage medium, the code, when executed
on a computing device, controlling the computing device for:

(a) displaying a graphical control interface on the computing device, the graphical
control interface comprising a plurality of graphical representations of available trading
algorithms;

(b) receiving into the computing device an input from the trader when the trader
indicates a selection of one or more of the graphical representations or algorithms;

(c) performing the one or more algorithms selected by the trader; and

(d) providing a display on the computing device which shows a status of each of

the algorithms.
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