SYSTEM AND METHOD FOR GENERATI NG REAL- TI ME | NDI CATORS

IN A TRADI NG LI ST OR PORTFOLI O [ 0001] This application
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Application Serial No. 60/694,668 filed June 29, 2005,
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the Invention EROA2IRAEND TASENDRI PURTEGIID rel ates to
i nvestment portfolio managenent systens. In
particular, the present application relates to a
conputerized investnent portfolio nanagenent system
and nmet hod for recogni zing abnormal conditions in
real -time, for a security being tradgg in,a trading
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Pat ent Application No. 2004/0181479, is directed to an
i nvest ment por t feddxEReRiNDTOR ati® s et hod and
conmput er program product, the entire contents of which
are incorporated herein by reference. [0004] Wen

1tragidigy @ePehbf Bhidn®iora trade list, a small nunber of
securities can sonetines skew the perfornance of the
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2. Description of the Related Art

[0003] Computerized trading systems exist that allow
traders to monitor and eéecuté transactions in trading forums,
such as the NASDAQ. Some trading systems include portfolio
management functions and/or allow traders to execute trade
lists. For example, U.S. Published Patent Application No.
2004/0181479, is directed to an investment portfolio
optimization system, method and computer program product, the
entire contents of which are incorporated herein by reference.
[0004] When trading a portfolioc or a trade list, a small
number of securities can sometimes skew the performance of the
entire portfolio. It would be important to traders trading
portfolios and trade lists to be able to identify, preferably

in real-time, such securities that could hurt the performance



portfolio or trade list. [0005] While conputerized
trading systens exist that allow traders to view
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systemincludeS a conputer with a processor and

prenty dellicedossorhaly allset the Fhehene- T ewdabl aulckly to
tﬁgS% n%ogégggggple by the processor to receive in

rea ronIthe renote source a real-tinme val ue of

a flrst varlable related to a condition of the

security, retrieve historical market data for the

security, and retrgupMaraNOL ME IG&ENGT6fr i buti on of

anal ytic or quantitTative nmetrics ror a peer group of
[G0QE] secur i £y, iahereiaf arise aanpb] ¢efalofditdier PhaEPRR jmvention

a I I I
Sl s i Sl T e e e
s gy s¢rem drivk megdodgatagak ke qfali@@nﬁfifrh@g farr ﬁbmafrﬂuaébl e

cggéf igﬁléé“% security traded on an exchange.

[0007] A first aspect of the present invention is a system
for generating an indicator of abnormality in the condition of
a security traded on an exchange using real-time data from a
remote source. The system includes a computer with a
processor and a memory device storing a set of machine
readable instructions executable by the processor to receive
in real-time from the remote source a real-time value of a
first variable related to a condition of the security,
retrieve historical market data for the security, and retrieve
an empirical distribution of analytic or quantitative metrics
for a peer group of the security, wherein the empirical
distribution is based on a relationship of empirical values of
the first variable for members of the peer group. The system
then estimates the value of the first variable based on the

historical market data for the security, calculates an



hi storical market data for the security, calculates
ananalytic netric (also referred to herein as an
w0 avalogasee result”) based on a rel ati onshi p bepamEEs20061625372
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characteristics to the first security (e.g., volume,
volatility, price, etc.). The system determines whether or
not an abnormal condition exists based on a comparison of the
analytic metrics to the empirical distribution of peer group
analytics. For example, 1f the analytic metric is an unlikely
deviation from the empirical distribution, an abnormal
condition may be deemed to exist. In one embodiment, the
system can display an indicator to a trader alerting the
trader of the abnormal condition. The indicators can reflect
the degree and kind of condition. The system can include a
single computer that performs all of the above functions, or a
network of computers wherein, e.g., certain functions are
performed by a server and other functions are performed by

user workstations connected with the server.
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t he degree and kind of condition. The system can

i nclude a single conputer that perforns all of the
w@bwvmeoRsenct i ons, or a network of conputers WhBCEUZ006/025372

e.g., certain functions are perforned by a server and

ot her functions are perfornmed by user workstations
[G898hect ed Whphheheasaafer | ObORPreFrRitthénvaspéer bt ateethod
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ypes of variables that nmay be received in
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and depth. Both real-time values of the variables as well as
estimates thereof based on historical data can be received
continuously (i.e., dynamically) throughout the trading day.
Examples of the typeé of analytics that can be calculated
using the real-time values of the variables and estimates
thereof include, but are not limited to, relative volatility,
relative volume, and relative cost. The peer group used to
generate empirical distributions preferably includes a
plurality of securities having similar characteristics to the
first security (e.g., volume, volatility, price, etc.). 1In
determining whether or not an abnormal condition exists based
on a comparison of the analytic relation to the generated

empirical distribution, the method may, for example, deem an

abnormal condition to exist if the analytic relation is an
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thereof include, but are not limted to, relative
volatility, relative volunme, and relative cost. The
w@e@r/ogpseup used to generate enpirical distri bRCT/O8R06/025372
preferably includes a plurality of securities having
simlar characteristics to the first security (e.%.,
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vg?@@fee, t&%rieve an empirical distribution of analytic
metrics for a peer group of the security, and compare the
analytic metrics for the security with the empirical
distribution of analytic metrics for the peer group to
determine whether the condition of the security is abnormal.
[0012] In a preferred embodiment, the computer program
product is configured such that, when it is executed, it
causes a computer to receive in real-time from a remote source
real-time values of a plurality of wvariables related to a
condition of the security. Examples of the types of variables
that may be received in real-time include, but are not limited
to, trade price, trading volume, bid-ask spread, and depth.
Real-time values of the variables as well as estimates thereof

based on historical data can be received continuously (i.e.,

dynamically) throughout the trading day. Examples of the
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analytic metrics for the security with the enpirica

distribution of analytic netrics for the peer group to
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[0013] Further objects and advantages of the present
invention are discussed below with reference to the drawing

figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Fig. 1 is a schematic diagram of a system for
identifying securities having abnormal conditions according to
an embodiment of the present invention.

[0015] Fig. 2 is a flow chart of a method for identifying
securities having abnormal conditions according to an
embodiment of the present invention.

[0016] Fig. 3 is a screen shot of a trading desktop
displaying indicators for a list of securities according to an

embodiment of the present invention.



program product includes a second set of instructions

execut abl e by a second conputer to receive indicators
w0 e@moodsed first conputer and di splay them on tPET/Es061625372

conmputer. [0013] Further objects and advantages of the

present invention are discussed below with reference
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invention.[0017] Fig. 4 is a screen shot of a trading
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t he_enbodi nents shown or described herein
[0020] Referring now to FIG. 1, a schematic diagram of a

es%ﬁlbed

system 20 for identifying abnormal conditions in a list of one
or more securities according to an embodiment of the present
invention is shown. The system 20 includes a server 22 in
communication with one or more user workstations 24, for
example via a direct data link connection or a network such as
a local area network (LAN), an intranet, or the Internet. The
server 22 and the work stations 24 can be computers of any
type so long as they are capable of performing their
respective functions as described herein. The computers can
be the same, or different from one another, but preferably
cach have at least one processor and at least one memory
device capable of storing a set of machine readable
instructions (i.e., computer software) executable by at least
one processor to perform the desired functions, where by
“memory device” is meant any type of media or device for
storing information in a digital format on a permanent or

temporary basis such as, for example, a magnetic hard disk,



[0020] Referring nowto FIG 1 , a schematic diagram

of a system 20 for identifying abnormal conditions in
w@2007902824 one or nore securities accordi ng toPENUS2006/025372

enbodi nent of the present invention is shown. The

system 20 includes, a server 22 in conmunication wth
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Microsoft® EXCEL®, an automated portfolio optimization program,
such as ACE®, or any other type of computer program capable of
displaying a list of securities and data associated with the
listed securities.

[0023] Historical securities data used by the system 20 to
identify abnormal conditions can be received from a remote
source 20, such as a data vendor, or from a local database 30
connected to, or maintained on, the server 22. Empirical peer
group data is preferably stored in a database 32 maintained

on, or otherwise accessible by the server 22.

[0024] The server 22 can be located at the user’s facility
or at a site remote from the user’s facility. Communication
between the server 22 and the data vendors 26 and 28 can be
accomplished via a direct data link connection or a network,

such as a LAN, an intranet or the Internet. In alternate
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whet her an abnormal condition exists, and to send an

i ndi cator of the condition to one or nore workstations
wWQ@2007p@822] The conputer software stored on a PCT/US2006/025372

wor kstation (N user software"), when executed by the

wor kst ati on processor, causes the workstation 24 to
erbedinant ndicgst OrsTPFOMIHE tedipar 920 i aw fdigsppadyto

p&PfohHQHﬁﬁk%&%eEOfﬂn&%&%méﬂkd%h”QHoné dé&Hcé%é@”BE%ver is
using a spreadsheet program such as Mcrosoft(r

DEKOE¢;€€¢9d ari tawtiddae &80 Pt tARPILCE 1o peF ni |vm¢k;§rt@§ﬁaﬁ§ can
Q%ff' @%’%ﬂ Mo ceﬁlmaﬂyc@w emndi¥R8uet 1 §opput %fat%r %aamcs
cap of di

i spl ayl ng [ist of securities and
aagé@mhw@d \Mattlﬁiblaﬁéslwls’%fédlts@%ﬁgt hesworlggp3io a Server or

t%g}o& ;gﬁ*gltles data used by the system 20 to
entl nornal conditions can be received froma
[0025Dt e Soqueraﬁ;osLmﬂ1th§ aydaem ¥endordesgribednvath

! QC%Q'mdatab% 39 600NSEL ebhdfh 19 FTBL nﬁa'w}gdchoq,lm@@rates
SEPYRPCO L i Fical “peer group data is pre

askhetkdd i 40 aaﬁjatdahaséySQg naiirmxalaﬁedoomtmnsatlherawlset of
accessi bl e

.server 2 02 e r
°B& PHIATEY a%/ Y le 15277 alcr}q[ S é%)lr a O(gl S'te or%ér%%
p&é@ﬁhthﬁnmﬁﬁmxﬁlfaGhblmgth&bﬂnmnmﬁ&ﬁtOﬂt@@tMEemttM@lch

serve e . data vendor,s 26 .an

til&o ?l%ﬁéﬁf%ﬂ%&lgla%?ec? %ﬁﬁbeﬁloéksg% g Y%%¥109'recelpt

ofietwpt&in siuchv s td chAbhaanwilit renetedr to héedarmemrettbnormal
a ternat enbodi.nents, one .or re rkst.ati ons can

BB e g S er o m P e n, J7 BT PHAN 312400,

f&bﬁtaaréhwhéxﬁdﬂic@ervechl55rundataededdott wadll- tﬂm@ovbéues

ppreci ated that |, kstations .c be. confi gur

O%o n?%dT%F?rﬁﬁ%ﬁg§ggfl?S?W?%?Ef%pglsgn orsééﬁuﬁondltlon of

al eeahrday ahaskes wint hauexbieimge netdoskedes cata Jsa@rS\tersome of

ot her _workstations . [0025

the gRSETT bl NRAN Yr of EF ERCES StoeJ{ %i‘ Qéﬂ%e%hart VR %Te.s that

Bk Goe 2recetirah dir Ireatiraies from remote sources include, but
are not limited to, trade price, trading volume, bid-ask
spread, and depth (i.e., ask size for buy orders or bid size
for sell orders). In a preferred embodiment, values are
received continuously in real-time throughout a trading day
and some of these values (e.g., values received at
predetermined intervals) are used to calculate certain
analytics as described in greater detail below. 1In a
presently preferred embodiment, values received at a
predetermined interval of about five seconds are used to
compute the analytics. In addition, at least some of the
real-time values may optionally be stored in a database on the
server or elsewhere for later reference as historical data.
[0026] At step 46, the system receives historical data on
prior values of the first variable and stores the historical

data in memory. For example, the historical data may include
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a method 40 of identifying abnormal conditions in a

list of one or nore securities according to an
wepdodoasent of the present invention. The net hpdI/Dsmo6e25372

at step 42, at which tine the systeminitiates a

nunber of steps i nvol ving recei pt of certain

apnPBeHRIS OFP fMPaotwitPP BET s ctrtigbdet EPhi hedatricrdalr time

o¢ondi;ti ons Hfp.seewhibli 88bodincteP 44, nt beoSySheMata
receives froma renote source, such as a data vendor ,

ingahdes e WHEINIEY eednee ot ntrldloPaPvan| @s2 hlror iParedd.

TW%tH1§t$ffégl‘a§¥3|EbﬁnbgfréhéﬁygﬁwfkﬁmtBﬁgegrQﬂnéﬁremote or
exchange, and stores at | east sonme of the values in

Leerbr youBehpinenegrrt he ypeaedstd vRrFabf earefifarabiay be
LeEeLYEL i N f KA TR OM L SmLe tﬁ%ﬁ&ﬁéuﬁ nﬁieuql%y Qut .,

are not limted to, trade price, tradihg vol une,
apogtaske sy rigia S@ﬁ@ndébth i aepre§§P€r§ﬁz@“lfQﬁlmﬁN, at

l%l%_g@r §oxﬁ’é cpf q:h%I %gsftgh_égi ld@t{ad%r S)nalnl:gll cPrﬁ*f &r '&%@abase

odi rent, values are recelved continuous y In
oneghet $¢ﬂevetmramsﬂghl@elﬁtadt fadlng ddy thAadbsoplrnisly tHesbe

t)f%!ﬂﬁ@ {1&;9 theV%'l‘é Srigseiyed ab, %@dﬁéﬁé&lﬁf%an be

I nter are use to calc. ate certaln an ytICS as
ugpdsefedethtin mpmeatesodehat | ithelapwbel Acaepredammegiately by

tB%eggEESH IQERE19M§#H$SU&§ ?F&ggga&a Alternat&vely,

pre term ne I'nterva about ve Seco dS are use
alld conpenne dhdhendliptpcscal rdadddimeivohe aectisest fvomea

fmotcgas&?ﬁée,t iNevakues nay optdQnally be stored in a

ata se on the server or el sewnere for |ater
[06Z7@r ence as lartspowpatlzhajatya;tefnowﬁe}uﬂds steeyy 4Gpuph@ata

m I ece ves ari.cal dat a pr| ar _val ues t he
FETLERE TR e thBor e R BRsr ol = i ¥
sﬁ'emt)liyle§drh663(&fr[@| epnlsli]éehe@ttm |b<eaIW1dalLa emageetm@lm@@anf

BELP05 Y8, o5l B oL RBRLECH B e
gtatia dacd Ltd&SlLaiersuI@mplﬂglaalbrtﬂgﬁ:mﬁoutabUESoﬂ\EHTalq;tZt
«32yperjod. The historical data ¢an.be tessl Vel Laam so
the peer groups. Preferably, the peer group includes a
plurality of securities having similar characteristics to the
first security. For example, characteristics such as industry
or sector (e.g. basic materials, consumer dyclical, consumer
non-cyclical, financials, health, industrials, information
technology, resources, telecommunication services, and
utilities), exchange (e.g., New York Stock Exchange, American
Stock Exchange, and NASDAQ), and capitalization (e.g., large
or small cap) can be used to define dozens of peer groups.
[0028] The peer group data can be received from one or
more remote or local sources whenever it is needed. 1In a
preferred embodiment, at least some of the peer group data is
maintained in a database on the server and updated at least

guarterly. Like the historical data, at the beginning of the
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| ocal sources whenever it is needed, but is preferably

recei ved at predeterm ned intervals throughout the day
w@ eqog/og28about every five seconds) . In a prefeP€BUS2006/025372

enbodi nent, at |east sone of the historical data is

mai ntai ned in a database on the server and updated
tgading Ryt H&ehBEPANYFP I3 1y AP ndpthRASSt IFen be

uPBhSLOLH Oﬁ{tcd%%@vbe hbgodatabasetcap ben upl cadedsiat o

menory so that it can be accessed imediately by the
inpedentaty :myt@renéyawm i Ry ARE; Agripg the trading day.

A&E%Q@Hé/l Yai1dl br0sosongs afnd hechi gton calr0akg may

be received froma renote source, such as a data
reenived {OBDZ] TAMOSE ePOWESE t HECHy SEefh {1 @i NAEs Peer The

pQEQU &1 adnckidi e yalaes Plast Bechhest yald %lkéls.eLrEQrbut
up of securities that are considered to be with

1a Bé@fegﬁﬂ@)ﬂp agicenfieeha t Her§dgterndaedr faye e ls r?élr?@éghout

t atd vel y, ef 9 khcl udes enpiri cal
ﬁgst&??bﬁlgﬁns ag%ngngﬁyﬁ/cf%eﬁgrs%?gﬁgaged on historical

[0029%)es of @helkisbepwakd abiteahndr 48 herpedrovgr 60pEIG. 2 as
bgégé?%?P%gE éJ“inpSSEaQFQPp g"wfﬁieﬁe a %fgéﬂég e%%at two

es having®si m T ar characteristics to t
osenurétyf ’ﬁmseeﬁaaptsec;anhlaaf &mrérqrs@dcsesmwa@n any order-

|ndustr el N dl&ghg 4%at§r|§£33?§Qﬂ%y§%rformed

cycll}3 consurrer non-cy c |caI "fi'nanci
artn;msﬁeta:hs:,nadwfmrtnmrabm technolabgyt eesoyuriies seconds)
%}roug n| catif r¥| ces, and utilities), exchange

W \Fo ocR Exchange Ameri can Stock

[¢03D)ange, anrd smﬁm@) trend yeapint abt zedtiemn a ea*agu;e Far gehe
Qr can be u ed to 0zens

f@FSEpgar’fﬁ%%]ba’Fﬁg pBe h% 5t todrétcgﬁcgn% erefceecle e\}jgd'n step

4f6r. OMFO A B DAMPIH, € 1rfeﬁm:eamtirmac atalseu bﬁesha\kténnea\;tenralruable
is needed., In a preferred enbod

ithgepeereYrouf FREA PR AR Mt #él&l“ﬁ | %5% % S a{lﬁethe

nSekver canddapdated vdks| easéral values for the variable at
the same time of the day (e.g., within five minutes of the
time), the system might use an average value of the first
variable for the same time period as the estimated value for
the first variable.

[0031] At step 52, the system calculates an analytic
metric or result using the real-time value of the first
variable obtained in step 44 and the estimated value of the
first variable generated in step 50. Some examples of the
types of analytic metrics (“analytics”) that can be calculated
include, but are not limited to, relative volatility, relative
volume, and relative price, each of which is described in
greater detail below. In general, the analytics involve some
type of ratio or relationship between the real-time and

estimated values of the variable, providing an indication of
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quarterly. Like the historical data, at the begi nning

of thetradi ng day, the peer group data in the database
w@anw7besepl oaded i nto server nenory so that itPCHOS1HE6/025372

accessed innediately by the systen1at any tine during

the trading day._ Alternafi all__or or
“oﬁégﬁcérgh% Hata may BSiP%C%| é%f Y oM A FenD rl%ﬁﬁjviﬁues
ofsithk asrhaldbt a vendor The peer group data may be

essed as fre tly as d S|r d but, is preferabl .
[oggéessed dt° Bt @%eg ﬁ%ﬁ%dﬂ’ ggFngh?%%gﬁﬁﬁﬁtﬂﬁe%85§lcs
fdr€e@ch abgt&ties &Néiﬁysj{]tll\ée s;ecamls_@eex{ Q@39p Mﬁiﬂlcﬁf’ﬁteel@%ta

n are shown in Fl S in erforne
Okﬁtﬁlﬁsfiawefteﬁ’t‘{% | FPp8RE p PRt lé‘te ?gﬁ 8 F ottt e
dadfpbBesensiepss qantheipelf ostRes sar itakl yakDagly rdehe

In a preferred enbodi nent 4, 46 and 48 are
oS BEPHBASET o quRerr HBE | M riales 8oqIenstnin =n
en@i%rl)éaﬁ_l a@sﬁm&&ﬁn biEr eghetic andtradisngodayhe [Q30]grAup.
step the system esti mates a val ue for the first
AL e Pant Bobls oA B AP SFOT| Lo LA STPAESPYEd | n step

di4R i bak i X3Pk eandifyta cr RatritdoMplniecaf bihged rgﬁ'_toup and
variable is received at a particular tinme during

thter SAPHETIRYY aFRFIHE ﬁPsF’BPFEJa‘FaJdéjtJaStlrﬁE’PEH%% %%&%I

o‘ﬂﬁﬁai:@r tbe yardphhesatpt he ﬁﬁﬂ?t‘hlaﬂel@fl;% heotday
ﬂln five minutes of the tine) , the system

nqﬁegﬁia’ruséo aPe BT @y Arae b2 hﬂewﬁrrl%te/a?. SHPR Foor data

eddie t3aBBLhE B P83d OG dsatbhecestinmated value for the
first variable. [0031] At step 52, the system

[0833]cul at eshtars teralbyt | EhPrEIYS (ETDCORB3ERE UG myalivéic metric
deft%qlm g\baeavaé@@p of thenf *caétemgulac@le qebtai ped; in st ep

the estimated val ue of first variable
r@éﬂérl&t @étrhC%t@@tea@lnsérréte%npl%g Giafpéet ypee Hfstem
mfﬂﬁ@ Yhie  BLE | G5 de %%@|¥Bb§§ )c thatricarbes ol e ated

iI'ncl ude, but are not limted to, relative volatility,
dqaﬂnappwéon in terms of percentlle or standard deviation.

[0034] At step 58, the system uses the result of the
comparison at step 56 to generate an indicator of abnormality
for the security. The indicator can be gualitative (i.e.,
abnormal condition exists or does not exist) or it can be more
gquantitative (e.g., degree of abnormality in a positive or a
negative sense, etc.). For example, a qualitative
determination may be made that a guantity more than two
standard deviations from the mean of the empirical
distribution is abnormal. Alternatively, abnormality can be
measured on a scale (e.g., -5 to 5), with an indicator value
of 0 reflecting a neutral, average or normal condition.

[0035] The indicator of abnormality generated in step 58
is then sent to a user at step 60 for display by the user
workstation. The process 40 is shown ending at step 62, but

it will be appreciated that the process can be repeated
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vol unme, and relative price, each of which is described
in greater detail below In general, the analytics
WO pwoloexs2sone type of ratio or relationshi p bepemEs2oDée25372
real -tinme and estimated val ues of the variabl e,
provi di n ndi cati on of How much the real -ti me val ue

9§§&P5%8%£H¥(ﬁﬂq%9§P8P|CBFGVEE%R%PQOQtheeV%r4eﬂﬂQ¥Y few

k@033 At Wi R4, thhessystemARtiebrl RescNA Yt il an
nmetrics for each of the securities in the peer group

upsPh§ -t he data obtained in step 48. In one embodi nent,
[bduB]PEEr Q@QUBeQé2§9é§Qu{@&%%@§§ Bé@éﬁghﬁﬁl angslndlcator

the varlable for the peer group and t systém uses
ipherede sl sligedevatetantiegmpisarcahn di epremmecm gbrmat in

m@.@@hyg' flé‘@tcff Cs%cfugatg_gg mras%ro%liggleélt E&?}Ea{tl% fare

the dat abase may include enpirical utions o
samabgef clmetavisc angr gahivped- byAmpedrcogr Gl;lpvmwﬁlt Fymbol can

pSY ShEM JBY JLC8I V8 qdR.E0P1 &4 %aJno%éar h@wﬁief?ﬁsm Al

appropriate peer group in step 48 suc I S not
epampssary R@@éﬂéﬁapé an @lrrpicrwrx:atlrrgwstwm il usedmto

ihaWedat %ﬁrﬁ&l&ﬂ iR Lhe ORt h&daolq%gprc@fiakgfgn [soq:f’ls]anA{lpper

step 56, t system conpares the analytic me
O@eﬂeWﬁirﬂﬁrQﬂnﬁmiepOSZthﬁt¢mnin§qeﬁpdnstaib@h£nn|ﬂm;tmba peer

5 t he
STuBDoLil ol LB B8l TR S e FOL SUPTRLCeblEe o
apinthinal ite diBstxeishubiibhets dral/mx @ﬁrpecaerbeluﬁaM'w1th or
witasgerd deuall 99,.l 0034, M SheR g§%%5$ SY LD Y3TRe of

the resul he conpari son 0 generate an
thﬁdematnwcqﬂ dﬂ@ﬁ@nh&tn@y fcﬁhaﬂte,seompr$y shEeng and/or

&ﬂgpgwﬁalcaaqd@echagigg geveen&;lo ey . abnormal condi tion

exli sts or does not exis an'b e nore
[QﬂﬁimtltatlWEe(prgsenthﬁvyatdbnahmprwﬁﬂudqd|1ﬂ @onjunction

wggﬁlt ve or a aglve sen tché E r_ex le, a

GUR PET V& GEUE AT AT OrF e BESTRUBLEREY A eARTPL Y
tradendg hatettiwom with whlch the present invention can be used
is described in co-owned U.S. Patent Application Serial Number
10/166,719, filed on June 12, 2002, the entire contents of
which are hereby incorporated by reference. That application
describes an Agency Cost Estimator (“ACE”) method and system
that allow a user to obtain price impact cost estimates for
any pre-specified strategy, and generates an optimal trading
strategy subject to certain assumptions. ACE further allows a
user to submit a proposed portfolio trade execution and
analyzes the execution according to a trading strategy
algorithm. The present invention may act in cooperation with
or as an extension to platforms like ACE by identifying,
preferably in real-time, securities that could hurt the
performance of a portfolio or trade 1list, so that the trader
can take the appropriate actions to minimize potential losses

to the portfolio or trade list.
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standard deviations fromthe nean of the enpirica
distribution is abnormal. Alternatively, abnormality

w@av7bespeasured on a scale (e.g., -5 to 5), wemnUs2w06/025372
i ndi cator value of O reflecting a neutral, average or

condi tion 003 The in tor of abnornalit
[OGﬁﬁeratedAQ19§F@Blg§ ?ﬁﬂw%&ggtgﬁ % USEFST SE8P %O
trhelingi gphayohy drhﬁe@&ﬁpr\Exﬁ}chﬁﬁitngOﬂndIbet@f@OcESS 40 is
shown_ending at step 62, but it wll ap reC| t ed
PR hBY i S ey T ob 85 St Bt earRal PyEeert
irtRheYghout $hewdt riadirng . day, a:g:hlse\éeeylpﬂew mgOIdata
whenever the system receives, a_reqgest for updzgn.S  Hown

19 Go36] CaspeRER g MIGREPRET . EXGia ﬁprﬁads%eett

tHeNdicgahbnést priefieicebl Yol splayady tihet E@cﬂﬁﬂfléiﬂ i a
spreadsheet format. in which a |ist of securltles and

§§§oéF§FeHr|Pﬁ%ﬁﬁﬁ%ﬁooﬁngr%oePT%ﬁuﬁﬁfH RYBAsCaHE T Symbol

72C0lsURBS 74ANY . & COMAS o¢i sHal) sysial LRrnbeoeapt oy@d S
an |nd|cator of abnor mal condltlons For

e a
timeurcar tySBPr PP o doWE AFr 808 %Qﬂﬂﬁ?aﬁet&§gga? Historical

5idigat %oﬂ@@ii‘ﬂfy tdre sedr Bent rézpding eeadhibodrisaln
an upper or_lower percentile of the enpirica

C‘J&}‘Jé{aﬁlﬁﬁt V@ﬁa’FH‘l‘iihéi taef §P oupnd (I TOEHBEFS 0P att dins

syiRnl @yedereblest ing thendegyeendikeabran mal Ak ysthﬁxeisn
bull ets and/or bars can be used with or

ho
thyjsy ieF@rpPiL P ne R AHF RS GoRh B a¥ T Rige S5 Oﬁ‘eéh va%%a%%heet

td e SMbhbeah1 ot sddiRutdoans: t Ehas tet 1Rl Qisteghadingities.
and/ or other visual aids can also be enp one%}ﬁ%OOB?

IR qAegeAt: | Bventh e atRy ehbe 1 0SEHS S Com nc

1 B8 AR gxtensi Ay tig addbadhnge phad am@ phesexenpl ary
trading platformw th which the present |nvent|on can
ingeeniden i sPaesEt Fhd i IEBCoRARHCY B S Poreniiinute

v&ﬂgﬂlﬂﬁﬁy QRaSeLt&ts NTh Lm0 166 Alfuatfiillied oAddedteors
, the entire contents of which are hereb

19heonpicat 8d BCFeF AITOSTATAS! L BPHTR RS R2 and symbol

v. market performance indicators 104. In this example, it was
determined that security MRK currently has an abnormally high
volume, while PZE currently is performing poorly versus the
sector.

[0039] In particular, the real-time volume for MRK at the
time the screen shot was taken was 59,007,900 as compared to
the historical cumulative volume (e.g., over the last 21-days)
which was only 15,943,258. The ratio of current to historical
volume was therefore, 3.7. When this ratio is compared to the
empirical distribution for the peer group, it falls in the 96%
of the distribution spectrum; that is, it is only 4% likely
that the real-time cumulative volume of 59 million would
occur, and therefore, the volume indicator is set to level 4
to indicate a severe abnormality. The trader can consider and

react appropriately to this important information. Thus, it
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descri bes an Agency Cost Estimator ("ACE") nethod and

systemthat allow a user to obtain price inpact cost
we@gio7ioeases for any pre-specif ied strategy, aneCT/US2006/025372

generates an optimal trading strategy subject to

is St Ao uAsSUEPAADNSow AGELLUr Lhelcadd g ededaeiqt O
supbmt a Er oposed portfolio trade execution and

accopghing; £ the %&%%%Rti JRVEREOPT TR RS &£ PadFAgSEt r at egy

[0046§ gor it hin ﬂgﬁ%ﬂyﬂ%ﬁeﬁkebﬂyﬁgﬂﬂ’O%n@aXc@ﬁtofnv1sual
cooperation with or as an extension to platforns |ike

indisEr sy crdlehei e9R FrRieDrtef eiabL§Y i FPreialt cgpditions. For

exaﬁ%ﬁ%yr|tb@ﬁr&b@%y(%¥“d% %%fhokﬁeaf%%ﬁéﬂayﬂi ebgfuéed o
portfolio or trade list, so that the trader can ta

indidpdcappesperatlee HHITORE £ONAL bl on Zes gt ent baber o@zse?sower
perddhti® Ber tHOl 40508 1 4tadg EF%&P@&BJ AR 8XeMpL AL Yo r

screen shot WU or a screen froma trading platformor
bullgds losptenpbeyd nee iurdidc a6k sobf walirortmal diyidesolding

indi c%t%@lge%ﬁedw@Pégé)foﬁ e .Rr sent éf‘Vt%@ 'e%%,lk§c§f°"‘“ in

: nthis exarrp e, streamng data i1s used to
istpopuitare -a MOREEOFPLors, EXCELLY o mtdadseeral Asids

can SNt BR-SRLEgdsheet includes rows |isting the
securities in a trade list or portfolio and col ums

[004¢) spl ayi hydidaicers gpnbohtd2, 1r3|ad:@o?41a(1ceew;tﬂou:yueorpresent

.l order. 76, r [ torical
inve eﬁ O)n %’bég %I %‘%ﬁtk}eraﬁ-steéngoa%%% s%rzgﬁvgcal Qégm nut e
usezx//diraatdlelrl by 82ngenb 84, comgdkibnse afwk kisstnpiecal changes in

volhfmuemé@'aactt'e%ﬁ Vﬁ%gtféiec e oghggga n% %ﬁ.fr],%q‘i%%ft%ﬁaﬁ € §gi
portfoﬁsosh@mwhantml@ene)eamplsembohdm:actmr(f@ﬁrmbeg a
n S adshe 0 I n
corrde %Bi% 8 FE{Jﬁe rfo[&t ‘13 %ﬁ%i ?c’glsevc\é.e%%%%é/w% éxff‘éﬂt& a
“shdﬂté sa;alseeldshe‘eltle irecl iedeshedl Ubmei di spitayriongoi hmt@rtmasl
levedlet erm ned in accordance with the present invention,
specifically volune indicators 96, 5-mnute volatility

[0042Nndi cat oRSE Oy i rpundl arcved yaliad idyisttygmi BehClsé dd figured
to allow the user to assign alert level set points used to
trigger such an alarm or to configure the indicators display
characteristics (e.g., at what range the indicators change
display levels - such as from 3 to 4 “dots” or “bars”). As
shown, a pop-up box or window 106 is displayed over the
spreadsheet 70 and includes tabs for volume 108, volatility
110, performance 112, etc. Ranges can be set based upon the
empirical distribution spectrum (in percent), but in the case
of normal distributions, could be set by standard deviation.
Note that the entire line for symbol CPN is highlighted and
corresponds to the pop-up box 106. Levels can be set for each
individual indicator or globally for all indicators.

[0043] It should be understood that market data can be

used to generate indicators according to the present
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100, synbol v . sector performance indicators 102, and
synbol v . market performance indicators 104. In this

wex@mobas29 it was determ ned that security MK PCF/D82006/§25372
has an abnormal Iy high volune, while PZE currently is

-, _perform ng, poor. er e r 039 .
lnr%ngCfLSﬁl' ar1;3]Pet)%eljaéréel I’-?#?r%i\%l%lrf‘g}o orLE\I\f/Eé %té?tlh% i me
cdlhecsedeén sdwdt-tiae tffakeinmas 59,007 s960emspeohparied the

t he historical c | ative vol une (e.g., over the
aqaggﬁlﬁi- %y%ﬁn?ﬂ%tgh%&gsl%%Tgﬁﬁﬁf%943,2589 The ratio of
[o@ﬁqrent t(RdalstaméCah%VKHSHﬁ?ﬂMaS maekéfc%ftaiﬁaﬁ.bwhen

this ratio is conpared to,the enpirica i stribut,ion
CHAEOLRE FRBroATOUE UL Y al T & (FPAHE SB0Lbf LT Lists or
foH shini bybhoncispect nedbrihagly s,a idysitemonhnyl dbedit kel y
.that the real -tine cunul ative vol ume of 59 n1l%%q$
N GRECHE CBF SO %IE?rgFSrE?e??ﬂ§\ﬁﬂWﬁﬁglPﬂd?%ﬁf S
cogtligtieelievel rdediord Rdictat ff arsenteire aadnpraaktdyly THa 1l
, trader can, congider and react, appropriately to this
incHpeet ant 1V orShRtt | OF.  THESA™ t‘%g gy 8p%’ﬁjd%‘?]st and
dihewiusef bhsimd) Rl Qlcscganes ab e thral eRAisNgni Osiidield be

present invention can be to a trader. 50040% Ai
a iLEREdEpr EVs GNP -and FROM oY S/iYsudl “FRTF cBtor can
g rammheyedo 1 0 & 1griifsy rabnel s adilli @eB8ldFe¢ included,

exanple, a plurality of uyp or down arrows,could be
whjsdd Co8 LAn8P RATH SwdtHe FLE REL U T ¥t dé’&ﬁB‘FF?gLY ieg5¢ on

it JPReE Qi siomedalpereantile of the distribution of
metrics. Boxes, bars or bullet points could be used
[004%]h or wiThroeed @rovpercat ke idsdiagti ket ldverlags -/

pfgqéygiﬁiﬁéhVeoﬁﬁtﬂé“%é%qgiBEC@$afﬁéﬂéﬂﬂ%%ﬁb@”su@@3&§§ae.g.,
colors, shading or other visual aids can also_be
s easioy e chpogdl |anich dlapatar 2 gehet atd dvRaRé edt Handy

id%r}élf‘yhﬁgpl;Sé@Htii&V@l@kﬁiga coil th befuatheri veeds t a
alert "or 'warn the user/trader of dangerous conditions.
sqiﬂcuﬁﬂa@ppgrittHanﬁe@spne.g., volume, volatility, price,
etc.

[0046] Fig. 5 is a screen shot of another embodiment of
the present invention wherein data is shaded or color coded on
the trading desktop to indicate abnormal trading conditions
for a security. For example, in row 17 of the spreadsheet, the
symbol ATI is shown to have abnormally high volatility by
color coding cells 116a and 116b; and in row 21, the symbol LU
is shown to have abnormally high volume by color coding cells
118a and 118b. The decision whether or not to shade or color
code a cell to indicate an abnormal condition is preferably
based on a comparison of the type described above in
connection with method step 56 in Fig. 2.

[0047] No particular system configuration must be used to
implement the present invention. It is recognized that it may

be easiest to use a web based or client-server architecture
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vol ume patterns may require changing participation
rates in a portfolio, or when a certain synbol is
wW@iopeeRsey mi ng a correspondi ng sector index itPoT/ghL00&e25372
necessary to execute a "short" based on the belief
that it will return to historical levels . [0042]
witet ekt iaTg WG LFP@ Y RIAHENEst eRteah B idenf S§LVed ¢ onto

adbl @ 1NE, USeL L 0-ASSi b I1akatt baNekl SStpdQiants 14888 on
to trigger such an alarmor to configure the

thadékmmwy sidiesprayetharacteristics (e.g., at what
e the Lndic har i evel s - . .

AERY 5" (g BoRpr et p AR RoEh SRl el Srps SHtly Birained
foomwilaidowelOBriss displ Zredxovedet he detiemisidedtingQoanever

i ncl udes t.abs,_faor I 1 ohatili .
a%e?#%? mnce fsz_g %%lgwé{%'ngggvggnhbé“é&%yblgé% Spgﬁt?h%an
benps«d calExgingtleisbuf i bevspdctdagm (hnlpée ceémt) arepboetin

t he case of ma I, StHd buti@ns. _coul et . "
Y ar%o’deval&g%‘l’o%.s%tfek?’hglt&t@hgre%?i ?aéﬁleelcﬁettfl?rker
isyobodt GRN i SelvieghRi ghtad et sc Gheespbuds aly Uiy to

op-u ox 10 . ke f -
PREFVF N T SaPbr Tt o onatrsEy 7 P sraret e
ah004B¢ dquarshioy o fbenexdertsidod sthayednt kett dardgreéantbany
used to generate .ndicat di ot -
Iprese %T%voe]f}tt?lgné “Br g?ér‘%&?f?ﬁ %E{%%Elﬁggu%\hd/ fol'jre TRURLg trade
adatall sacdllecireldri infeahatiare (fogdeirnpessdIr=o aPosyEst em

(
rformng t .anal.ytics_to _qgener i ndi.cat.ors .
B h AT et P iy Seb R EGhOE Sl GRIDL
peeklectedl f oraldachosecimi¢ymdtnica peybhdl tloe dresttr dgwels.

list, or for all securjitiegs, c rg' g#{ a, syshemy

1€ t
RFﬁ-ErEh%%t?rh”blyﬁcﬁ&chi%r iy S’n%n 8% e pr LRy me data
ahaveniti pnish@id beatohétgur ed dnelseeeevéesuctd from the

informatjon and preferably will] in d "l feed! . .

' - ; “h h
oGP Lo L Feh D ST et i GRPrEpe e i nic
igenarat edsdyi amn mEaRs andoshoultinbgement system (“OMS”)
client. The client interface is preferably robust and
flexible enough to enable the users to create their own custom

analytics.

Analytics

[0049] One skilled in the art will understand that the
analytics used to generate indicators according to the present
invention can vary. As described above, historical and real-
time data may be collected from a number of sources for the
calculation of analytics generating stock signals such as
Relative Volume, Relative Volatility, etc. Indicators could be
generated according to the present invention for any stock
signal that is displayed on a trading desktop.

[0050] Empirical distributions can be generated a number

of ways for a number of periods. Quarterly distributions are
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accessible to the system Alternatively, a neans for
generating enpirical distributions locally could be

w0 p@i7iesely whi ch coul d generate such di stri but PONES2006/025372
dynam' cally based on up-to-date historical data.

0045] The peer groups can be defined statically
*é@ht@npléﬁfré@dépér AiReH) Clry + hO@ThgSTEsdf kedc Car pEprEsr

pgyfé;‘déscmﬁﬁg pe 36680F0r e@%@!@%&;@ng ands capidialdnzat i on,

r dynam ca by identifying sécurities having
HSEmtmaJCW@rt@cFéfll ke exed ¢-ca gsEPERERACBRICUIAy Ssuch

dggtrfbékroﬂ%o%%qegr¥g%€gfﬁﬂﬂéﬂ (@réce'ségéic QOéQLaﬁiQally

I's a screen sh anot her enbodi nent of
dpteswitied mesmt GonuRber ef re aER s Bﬁ%ﬁe@rm%@lr@r created

f§9d§9e %ttm 1hr gﬁgﬂgtﬂséktme%@rl ngh&%ﬁla%% M8kand that

I Ng con itions or asecurlty For exarrple I n rpw
dlffe)felt’fh@eﬁm gardghee@oulchéoesmél faT| di Efestemin ang Lkbies -

rmal |y h yol ati |t c c
[@%3?11% énag T ow ffe“%é%?%g %ﬂy%ﬁd& Ig&seh%/r%érfjél ¥ below
whave @d&nmma]rdpyetneghe@oehmdlylgcubothe qdzrem;rrtelllnsemlwan.
b The deci sion et.her. oQr t shad
§8I]8? o [ Ol e o]<?|"?‘11¥\,nl lecsagL aggorrl}r)m eacr:}%ngl "t egﬁie? to
1pnet eriad|yrxased 1oneat1:@n'pa:r icgdry ohotheanaing idescesbedbed
aPgove i.n connectl on VVI t h

t 5
naqrﬂrgﬁflar sys ém comh% LR J:eat%llé

uratiron nus
uhderﬁpdlreﬂ’eﬂ’tatt behprresealyt:mﬂem:tom@d betused rt@ccg@mezede
hat it may,.he easi st 1o Use a
a%i“%?ﬁ‘{ sceorr}/vdelr “Frchi'te ?E?%S\Ahaecrcglr\&?gﬂa?ytl cs present
ipregtasared onto a central server or onto a pI urallty
of servers. Analytics can also be cal culated on the
client side as well. [0048] Real-tinme and historical
Reakaive Yolptcdlilty obt ai ned from data vendors, via, for
exanpl e, a dedicated |line or over an electronic data

[Gw2or K. anee&nvxmwﬁd lenele 2 daga can

(a) today’s return over time r-Ar through 7,and
(b) today’s return from “open” to 7; and

o,is the historical volatility of the same time period in a

day. .

[0053] For meaningful analytics, the time interval Arin
(a) above should be appropriately set; for example, 5-minute
intervals could be chosen. The historical average statistics
can be computed based on the analytics which provide 30-minute
bin volatility distributions. The historical average
statistics are preferable dynamic or “moving” averages.
Historical estimates may be updated periodically or on a
monthly basis.

[0054] Relative volatility or risk can be based on the

following data for each stock:
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be used. Exanples of level 1 data include, but are not
limted to, FITCH |ISSM TAQ TORQ or so-called

wO oockeas29 i nf or mati on. Level 2 data offers thePQniUsee6/025372
ability to observe the amount of market liquidity, the
price structure, and the quantity of unexecuted
di spthysst ERFENBrRfetr &2Yady CyPvEnd ti eSSt t he day
for anmy JrBrdeelia¥enliokiy)coBL at ASe t Yok 125 t¥e! knas al |
order information (order nmessages about additions,
rmdiJfrrfcreﬁ-id@rf{sméﬁaq‘é%%aqléttiléﬁgy and t hus

[o@8kf | cul ar &MF Al - AuRb ek RE QR oBd i ey eRy theybast by.

l'evel s . Real-tine analytics are preferably input into

a real -time;data gmfpapalytics API. Qualitative
signal s e ér:,.szed—ff?m-t-he higLoeLical and real -tine
data and bbtput to the'elient, ichinthis case is

an EXCEL or order nmnagenment system ( OVB") client.

The client interface is preferably robust and flexible
enought% d:hﬁnﬁﬁ’fcéitﬂ'ém}f%%r tvﬁléfle\g(ilgg?% i éc\?\lﬁtc 8¥bm
anal yi i2e8 t; Andd,YytreepeE004O] v, One nakipblied &md ttienear(tin

wi || understand that the ana ¥é| cs .used %o %en ratte e
i ndi caf6F8RAREHUITY tho *PhE T RsEHI S nvéht FoR thPt duote
vary. AssdesesidettqalaveopbBhsi@rttal, awdseeat; tdarehe
data may be collected froma nunber of sources for the
cal cul &FPEA2Bf RFTHIAR it¢&Sgenerati ng stock signals such

as Reglatd veolelsuaee KefatdvesVahatelivysh eic.or valid

I ndi cators could be generated according to the present

i nvent ICORAEEOAMRPEDOER3Si gnal that is displayed on a
tradiag m@arihe@?%oﬁrmwei gal dhstadbuidiors .can be
generated a nunber of ways for a nunber of periods. 4
Quar tler | Yhafiss SEEBGEL Bk BHS3d a8 Xt tPap B "RihfRS dicggssed or
O cour se,odigghosts Shiost Rl HReekedsdieoul d be used for
generating distributions . Hi storical data can be used

to géﬁbréFéméﬁﬁFﬂFEéV positive bid and ask sizes for

specified markets.

(d) are not second level quotes (a second level quote is
defined as a quote that has a market maker 1i.d.).

(e) have time stamps within regular trading hours or,
for USA only, represents the last quote prior to
regular opening time reported from the primary
market for the stock.

[0056] Stock-specific and aggregated binned volatility

“distributions” Q}), j= 0,1,..,13, can be retrieved or derived.
The value ¢, represents the weight for the overnight
volatility. Note that the sum of the weights of @}) does not

equal to one, however the sum of the weights for @f) does.

Certain stocks do not trade at a volume sufficient such that

meaningful statistics can be generated from the data relating
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di stributions for predetermned (i.e., static) or

dynam cally determ ned peer groups. Preferably, peer
w@e@aps2s2ay e created for use with all anal yti cSPCT/US2006/025372

however, one wl| underst and that di ffer ent peer

scoldb u 0 |fferetan tlcs
SRR § et AE PRy Al SorE” P Boahe e b aPuraTe
sﬁﬂ@d:ilﬁcﬁlafbﬂé?ﬁllﬁﬁbleﬂﬁmafk a&@oag‘gaggﬁﬂed ft@ p‘ﬂe_sieltglty
| nventl on e bel ow SCcussi.on. o n tics Is
DR (g ot T Ao e e PR he S Errition S hnl Sor
ekhases andallytsiteskgdessat hathdanteanechasn-prortiatacya day

skill in the art will readily understand that other
PRIt IS CEPd BECused to generate abnormal condition

[00BE] Cat Or STACEQH Oi 1h t @rkhei PEESEAd1 IAMERE kBNatility of a
Rel ative Vol atility 0052 Rel ati ve R sk=-, where rt

steck, sepld &&ayoglp%%r n el e voLlat W 5t HF oy teapped

e 2k D)o 0GR 28 vk & Nbd rpueRaNbat&d tori tRd s$1k 8-~
the historical volatility of the sane tine period in a

28ayst¢DOBI G tHERRAI Aigftte &ﬁﬁtyépcgra?%;t s and is

interval Dt in (a) abpve sho e\appropriately set;
qgketnexaygpl e, 5-m ng@&%&iéhs,&:o&l d be chosen. The

hi storical average st T)stli@s cad be conput ed based on
the anal ytics which provide 30-mnute bin volatility
wHesér i buyj eqs,)/a",hle $i/$Toei,gal aVer a@elstﬁllrlst1$tsbl1éde is
gr ef erabl e dynam c qr "novi ng" averages. Historical

8t Faet B ndP™p& “updat@d eriodical Iy or on a nonthly

[dvy%! . [OO@ﬁE Relaty e v ol-gbkhi hyxOhudk |8 1GaNvheubasethns

he foll owi ng data for each stock: 60 nost recent
thert obhelalargedtogiefyrpr i P s daitley Vet Be wat dRaresKd ) the

séggﬁé'yg%@ggﬁmféthgﬁ 1RNbsolute value, then adjust by sign.

That is, if the largest return in absolute value is -0.3 and
the second largest in absolute value is 0.2, then the largest
value will be replaced with -0.2. 1In the case that less than
10 return observations (i.e. 1f |T| <10) exist, the forward-
looking volatility can be used.

[0059] The real-time data for the relative volatility

measure (a), includes the last trade price P, within the last

5 minutes and the last trade price P_,, before P.. 1In the case

that there are no trades in the last 5 minutes or if P,

does not exist or was reported more than 30 minutes prior to

P

» , the return is set equal to 0; for the relative volatility

measure (b), data includes the last trade price P, and today's

open price P .. In the case that there are no trades, the

open

return is set equal to 0.
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intra-day md-quote volatility [0055] The intra-day

m d-quote volatility i s given by: where n is the
wao odoalooasearber of valid quotes for that day; P PE€MUS2006/025372

are, respectively, a mdpoint and tine (in seconds) of

the i'th valid quote. If the first quote was before
[006QLI ar opEmirfay mefume sen ke irepreskatedghy ar

0 [ time. Vali t r efin S . qu i
A Paat s il £ BoREe T () s o FrBrTyehthd by
nQQELL?MQ/P%Q and ask prices. (b) have strictly |arger

ask than bid prices (crossed or |ocked guotes should
[0061Exc| udeByr . HisHotimed yotdtilitposithiiveone dregitlagsiein 1
(2hZe3.{ chiv%p%h%‘cﬁi"i{gfrr&%ts%re( dd) Arecot, ;5econdch evel is

quotesE?a secon evel quote is defined as a quote
déhatedas @, rag ket ThekBrminuke volee)lhhyeld igm: Stoabpsequal

within regular trading hours or, for USA only,
tbepredant )t he | ast quote prior to regul ar opening

time reported fromthe primary market for the stock. | ,
[q068E6] St oERr sPeeidyicadnd Caght B F WSTnEYOVERAEET t_A1S 1

aégiftf£$¥nﬂé1%%gvé b%latf&iﬂ& %easurelga)ﬁ¥“iﬂ3%he interval

i eved or derived. The value Vo represents the
rweh ghthf@rgh e ascerseisghtovoteidy fyinsNese Artrd; t Ae Brfh
of the weights of V J does not eCuaI to one, however
d

he.sum af th i V j_ [d&esz , 8Bt &ien st ocks
ehg Aot T e S b Bl A e s ionC et
meani ngful statistics can be generated fromthe data

[00834t i ngsoFeryHiseotiral godekilTherad dihe, cppacksot heglative
vglgt99£¥€3M%m§ﬁ%ckg5?,YP%at%liéﬁxﬂﬂﬂk§ﬁ@:@b§m and 9:35am,
aggrega y "liquidity

r. is defined as the return over time from open to 7 and

o%z[fiafjuz, where A is the number of minutes from 9:30 to
30

T.
[0064] For Historical volatility from open to 7 (for
relative volatility measure (b)), if 7€ bin I and AT is the

time from the beginning of the bin i to 7, the historical

& At
volatility from open to 7 is defined as 072[ af+§60fJ”2.
j=1

[0065] For the mapping of gquantitative statistics into
qualitative signals, “cutoffs” can be group-specific, where
the groups are classified by sector (ITG Industry
Classification based on FTSE), market, and addv. Cut-offs are
parameters used to define peer groups - stocks that are
grouped together for specific indicators. For example, all
stocks that are in the information technology sector and
traded on NYSE and have an Average Daily Dollar Volume (ADDV)

bigger than X can be grouped together.
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bands". Volatility is, then, calculated for this

group. For exanple, all stocks that trade between
woRM0I0Mszhar es a daybecone one group, etc. [O00BFI/UBI06/025372

addition, the historical daily volatility o f a stock

should b e conputed. The daily volatility s with

capped maxi mnumreturn value can b e conputed based on

réVge SRl iIvAGirest ed daily returns o f the last 60
trading days and i s defined as: s - where ri \qgt -

rxel<)| J | FhE %%Ve VYlh VY. T _hé}fe VJ)Z’ i? @o()%ayrs actual

i sts\ an e carpdl hal number o
[0058] The term "with capped maxi mum return val ue"
tredhsg thrtueh & rodr geet FetUr ntednrvalss gctel varading golume

a ed t.0 rgest refur
S§2PRE 45 0 18 SHRREY S BESLor BT ID.A0S0 WhEree
vilhlblé No £ rtlrﬁabsmhmt eimal preriods w-lﬁihEnaﬂddehhe second
Iar est in_absolute value i s 0.2, then the |argest
8e wi || Rﬁlét%‘é‘bl‘éft]é’&lewltshan@l%go‘%% th&edaseve hat

vb§§§li 1 R 1Rt vENvODSRS il 8BS célc@la’iecf With €46)
exi st e forwardl ookl ng volatility can e used.

ffébg@}ngrw@%aflort PRED gl SE 0P TERE %Vamﬂeowgaﬁrllp?yq/

2@9@%@ endan doighudesiihe a8kt bade PR Ly dis19 £Bi AcE,
the Tast 5 minutes and the |ast trade price Pr

Dr
thef ot edéPx medignt ﬁéaéas*eohh@t aehebe deélred as doedPhi/y -
Iast5mnteso Pr At does t. exis or.
G881 ¢ 2por ¢ SHoRGr SR TS 676 ARAPERS I D o TgnBre (iR
vb 8L ndistsrﬁﬁlttl%g%il % RrOpe f:@{rmeed &)ralicVeved.
volatlllty neasur e (b data includes the |ast trade

[oveoge PT andet 95@Y—1§1r@0%1@tﬁr i6e1@Penche ldratiBes€ase of all
that there are n o trades, the (feturn I s set equal t
semd-v§DOB0Jradesr 448y PRRUITP canltry T eprinient &xf by .

aﬁ%&%é‘%&e OR:%% t gmltllgé{]v@e( Je?h&r %E%depé/dlﬂ Ivoﬁ)gﬂgnfrom

open to 7 (fromopentoz’) on a minute (or a few seconds) basis.

[0070] Assume that 7 is in bin I and Ar minutes after the

end of bin i-1. We define the historical cumulative trading

volume from open to 7 as VT—(Z(//k éO l//,.J-V,

k=1

"l// *V ,Ar)5min
from 7 - 5 min to 7 as Vi= P
(Arll//,,.l +ATy; )-— otherwise

where Ar, and A7, is the tem spent in bin i-1 and i,
, At + A, =5min.
respectively. In particular,

[0071] Note that empirical distributions of relatively
illiquid stocks may have a substantial weight close to zero

(especially for 5-minute relative volume distribution).
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[0061] For Historical volatility within one regul ar
bini (for relative volatility neasure (a)), the bin
waeeloaiiseey i s defined as st-qpr. The 5-m nut ePCT/US2006/025372
volatility is set to be equal to st (D 3q)1l/2 s,
[0062] For Historical volatility across two regul ar
Relasive rfY (for relative volatility measure (a) ),
if the interval t - Dr thpeugh t crosses two regul ar
[00728 as Dr RelBtiweDcostt hT—I—Dz whelde2 P/ s tiie Boiiceutspact
volatxlity becomes s = &7\ s, Uo ' 30 J [0063]
eEBoimbt st ot i Cale WOEa&ihlparEﬂcdﬂai opaBr(f0fe relatidcee is the
V0|atlllt¥ qggsure églé i S betmeen 9: 30am._and
AgE3BAM™F T | T EFFH g ‘ffhee PEEUPAIBT P 11T M fGmPin
copeBshondimnctol tim¥ll , where D is the nunber of
mnutes from9:30 tot . [0064] For Historical
volatility fromopen tor (for relative volatility
PERASUrRp4dd) Maddlf r e bin |l and Dr is the tine from
the beginning of the bini tot , the historica
Qi3dt i I'i ty Pri6m dPeRct T himetesqépr mdadisulay dipe and
ortidr[ 0958] c&0hd kR Aepal Aot HuaRthhaki vepsial i Bidaes =
into qualitative signals, "cutoffs" can be
SHEEag- SPERTRT L ﬁM@éH@l?h@eﬁﬁQﬁuﬁ9m§P€e€Fas%@??%d by
sector (ITG I ndustr @SSlflcatl n based on FTSE)
Wdae@ompwﬂ@ht&dmL t@3ﬂr@r@ﬂaarrahars used to
define peer group Stocks that dre grouped t oget her
for speC|f|c i ndi cators. For exanple stocks t hat

r J r i_on . BederidizegPenidqt on
lﬁ%ﬁ a\%fm %/er agg Desiidre3 Oakid aﬁ Vol ungh%/%%%éfc

bi gger than X can be grouped together. Rel ative Vol une
Vo khp 006} Relzst ilve l¢6Fuian: the Depshe Wot¥e ils roddf
f%rgggF@ néradlng vol unme fron1open tot , today' s

actual trading vol une
[0074] Real-time information required for forecast
includes:
Spread -- Most recent Bid-Ask spread in cents,
Order size -- Order size in round lots with

tolerable Fractional number (Trim the original order size
to 50,000 shares if it’s more than 50,000 for
robustness.)
Depth -- Ask Size - For Buy Orders (Round lot), Bid
Size — For Sell Orders (Round lot)--
Volume30Omin—
MAX (Total share volume in the past 30 minutes,
LowerThreshold) ;
If after 10:00am: LowerThreshold=ADV* (Pctl *T1
+ Pct2 *T2)/3);
If before 10:00am: LowerThreshold= ADV* (Pct2
*T2)/3);
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in the period (t -5mn, t) and Vt is the historical
average volune of the sane tine period wthin a day.

wQ 0G/P)28Rel ati ve vol unme i s anal ogous to rel ati RET/US2006/025372
volatility. Relative volume can be calculated with the
followi ng data for each stock: prior day's closing
price q , 21-days ¥WRf%an dollar volume (addv) DV.

Anal ogously to ACE, thep2l- Qaﬁomﬂimgﬂ%etml eae
be defined as V = DV/q . [0068] Stock-specif Elg@@

aggr egat ed 30-nminute (bin) VOrgke ®isztanbdis ﬁ ?—“\?

can be retrieved Oﬁcgffalﬁ@%t[zooé%r;&l@ F et b%fﬁ@&@ of
i ncludes the trade sizes of all sem -valid trades from

open to t {fromt Pr&mg @H) cgrrelatt%mﬁ'ﬁ%l Pinghe

curul ati \«ﬁol(asc%my@bm 11 aflisg  YRLLUME, FdAM-0P8R L8k
[fromopen to t) On a mnute (or a few seconds) basis.

[ 0070] Assighesthandtlewedtn dfi ASK prdcer fAhEles ogfleep and
the end Q§Ipfﬁ&celfoy%%ﬁﬁﬁ'dyéeEgelﬁ'Sﬁﬂg'éégt 30 minutes,

cumul ative t ing volume fromopen to t "as where Dt,
and Dt 2 iwisch fpeunden (@p¥ht HIDM2B)n iNgterdhdt 0.08 1siused

D, = 5m n. fJxe%fé %‘eEVﬁ %uti%ﬂ% CHhé‘Ee [0071] Note

that enpirical distri |onso rel atlvelyllllqwd
[0076¢ks may IhauédﬁtsmbgttcarthealreaEf’gime clegsle tbezwpdel

A{53PE8% ALY LB FEOUL e Bl LYEcroL U i gk
phSetihen pth€ ecdmmaet i ACED £ estrikert € V8Nt ame YU Or amd two
S(LLoulan sLer g o0 AR c8plhe, ACR it e

AQ@b@éﬁ]p@ﬂdtmet a@et Egertmoddrs,callnpachk Wbedelame function
specification, that are fitted for each of the four sub-
samples. For the model, stocks that traded primarily on the
“JS” market uses the same parametes which are associated with
the “UN” market and stocks that traded primarily on the “UR”
market uses the same parameters as that of stocks primarily
traded on the “UQ” market.
[0076] Volume30min can be obtained as snapshot of intra-
day market consideration and is inaccessible for the early
trading before 10:00am. To solve this problem, the scaling
rules set up as below are adopted:

For orders before 9:45pm: Volume30min= Volume from open -+
(T1/30) *Empirical Volume30min before 10:00am

For orders after 9:45pm: Volume30min=Volume from open
* (30/T2) before 10:00pm, where, T2 is the time window from
open to order submission and T1 is the window left from TZ.
Volume20min of early trading is also subject to Lower
Threshold=ADV* (Pct *T2/30)/3).
[0077] Since the models are fitted separately, a

significant degree of discontinuity is present when a stock
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[0073] Price inpact estimates for a particular tine

and order size can be derived fromthe fornmula : Price
WO aao02829 Spread Conponent + Liquid Demand ConPpOTER1006/025372

where Spread Conponent -Max\ ,0.35* Spread , and -"

Li quidity Demand Conponent -~ *VoI atility3QmC4 . |f
crhesey dete ieF&sits CRRsROERET -he TRepPhVe t Here dissuge Ppdden
cﬁgﬁsgsa%arngae [S%B%Leaieéuﬁ tdtMe nii R QhIRLL %g)t&cfl%qcéﬂy,

forecast includes : Spread -- Mst recent Bi
thpreadndartertidie opders stewectivrder tei Heovar gamihdeshold)
t | erahle a ;SHL%J jm
f%?l g?}rl}\%é %%Fgesfcog?zeagg g&oﬂ 000 rgﬁgfgggéflégﬁ sﬂﬁrsénatl% R
08@s 00D fhs dredbwtrﬁéég ) Depth - Ask Size - For Buy

rs (Ro r ( Round
[(fﬁ?‘é;? , % Q hQ%%)‘n m ?Tot a 8 %é%eéj %l%%gfln t he
pﬁs‘v@%’dm ﬂﬂtz%rkdiﬂ\k\t%@ThE estwlmhre off takt BouddsBParmlue.
Lower Thr eshol d=ADV* (Pctl *T1 + Pct2 *T2)/3) ; If
Thef enel 1 (O amdelower Theéstwlot ADYELPciéh *(7’25’"/‘“’3‘)"’“"”“’) if
where T2 = 1/30 *M nutes in the current 30-mn bin and
myrkey . qgp pet 1208ndepét 2f B RyeIgsyuielpe of iJtderyise, the
pRERYEOUSHANE-SHNnEeRt 304 ndte cﬁﬁnﬁodé@% atdd idy3Q9%en as
Difference in dollar between highest and | owest of ASK
Pgiti ces for BUY orders and

(12 * Boundry - MKTCAP) * (PIS""C0Modely o ( MKTCAP - 0.8 * Boundary) * (PI Lesecanoddy
0.4 *Boundary

[0079] Market cap levels mentioned above are defined

through lowercapthreshold and upperercapthreshold.

ACE
[0080] Numerous stock data is required to ACE calculations
(see, the ‘719 application referenced above), including:
primary exchange,
price impact estimates based on 1 year of tick data,
price improvement estimates based on execution data,
intra-day volume,
volatility and spread distributions,
daily (forward-looking) relative volatility, and
21-days median dollar volume (addv), and average
relative spread.
[0081] ACE cost estimates are derived using a one-bin
strategy, i.e. the whole order size for a stock is executed in
the bin the time 7 belongs to. All ACE calculations use the
latest available ACE files and executables and are applied to

the listed case (i.e., ACE costs should be computed once for
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BID price for SELL orders in the past 30 mnutes, wth
bounds (0.02, BID/20) (Note that 0.02 is used for
woraeokmo28e8 t h avai l abl e quote) . [0075] | n addi P€DNS1006/025372
the real-tinme feed, the nodel requires the paraneter
estimates_of Cx,...., C4 are cal cul ated based on the
tREnBRALL | bhstofo ngtREKS (*TRreBidanUEey anel tTieGlar ket
16aRvk 8yel sy Lower and Upper Capital threshold)
Al together there are four nodels, all with the sane
[90823t i on speEefifeatrorgrauparraréiict tebforcheaghoops are
s euly sibspiilegs. (FORWAAR S Stocks; 10 Liadedy.
primarily on the "US" narket uses the sane paranetes
whi ch are associated with the "UN' market and stocks
T&ggki;l%ag@gltﬂgi@ri ly on the UR' market uses the sane
paranefers as that of stocks primarily traded on the
"UQ' market. [0076] Vol une30nin can be obt e(ingo) as
[Q‘?Lgflshot of Tragkiadayt HerKeicsc dasidbingd e e(gdg@s— -1,
i naccessible for the early trading before 1 B 51‘n) To
Lve thi robl t cal,l ng es. set. el o
B e fopt o rar ChFAet S Bttt & 8 HEn o S ne b7 and
VOl fH58M OPet +ekl-h30F HEMIML Gk MAl BEBROMdY | sector,
bef ore 10: 00am For orders after 9:45pm
iviabe e 30 namdE\KI Fun@E xkhenye pereddB i) bedorehd Gsb@pm
where, -T2 1s the ti i ndow fraom,.open to_order .
SGTERVERT on BnGPSF D8 PRECOA UG APt LT ot T2ontemplated:
aVelk yBe SOy foofrirardiyet hadhtg irt a0 $ADEGOH sdebndsPWRHd a
Threshol d=ADV* (Pet *T2/30) /3) . [0077] Since the
spedefsiar &oF jqumed adéyar aretss Zeitgnpineanyedejidy’ 6f close
. scantj puisty LS en,a ; t
e oo o baanaary et e T T P htao e
delrangeshe aprda tppdrhddnoudanlt- t Bilocbobhedarsal-time returns
ecifigcall n r r | el
f?% f(ﬁ%go:\l}éfr?c a%eiﬁdgigh%ﬁg{) dR5Ys VA U eher s1hesPestd Mely e,
relevant ETFs can be identified in order to approximate

returns of interest. An exemplary list of ETF’s that can be

used is presented in the table below:

Sector preferred pick alternative pick
, ticker vendor/advisor | ticker vendor/advisor
Materials IYM DJ VAW Vanguard
Consumer Iyc DJ VCR Vanguard
discretionary
Consumer XLP SPDR IYK DJ
staples
Financials XLF SPDR IYF DJ
Healthcare IYH DJ - -——
Industrials XLI SPDR IYJ DJ
Information XLK SPDR IYW DJ
technology
Resources IGE GSachs - ——
Telecom I1YZ DJ - -
Utilities XLU SPDR ipu DJ
Table I
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for large cap stocks and (upperercapthreshold) for
smal |l cap ones in the deliverable. [0078] The Large
w@ap7hsed is to get prediction p j L geCcf ModeICT/1S2006/025372
market cap i s 2 o% nore of the boundary val ue. The
Smal | Cap Mbdel is used to get prediction i f market
(08341 s 209Thessxees$ e BETnGaryd ves taouahfietaipsehes Helth an

1Rpedi et Q/icetf}fethhn@r geoand s Ith@agaﬁpdﬁfe&%nb%f the
m xed as PI (1.2 *Boundry - CAP) *( [/

i ww@ppﬂm% FeBgy Agaryltatipe) SP@/QMSMS ’\Btﬁmdhlra)lltatlve
ng95% MY K& 28R4l e}{eéépi@a&té QNS 2ROV E, res f'éﬂsd&ock

rough ["ower capt hreshol'd and upperercapt
mp@eso’}h%\lm@grwéeréndm athiss indgei ped dof f@Eent direction.

Fﬁgjcﬁé% at”&l’%lscu(t%%%s the Maﬁp%@c'ﬁ%' %efsft%{eeg&%qps are

above), including: primary exchange, price inpac
céssbhbied agwedkel tapeand gfeatiogk data, price

Ovenen&a?%g£n@%é}t%&ﬁ%g%lg n§X 0%5%9% data %u (bottom

|ntja day vo di St'ributi Ons,
3dai by NY$Ewwankétoahpmgalxzﬂnmnnve VmbaiumTtynldﬂMé 40% of

days, nedi an.dql;l a ( ddy
Ve &7 SR TE A 9 5BE: 40), Wl CRAY) (oBMOEYS H8r mgeker

caﬁnﬁglfaaMmpdm n NUSEtmgyket aapﬂthélmhbi@ncmskmecmrﬁed as of
or _a stock S execut n the bhin the tlne bhe
8 f%&TtﬁRi? Iﬁcﬁ?gtlon%h%seliegtlgP aval ot A tOff
vhilhes amm;exabawaﬁl§§Sanﬂhzaepanqahteﬂe$0amrmaﬂhrﬂned will

SeeFabhiie RIS S SR Syl HE
threshold” of “medlum size stocks.

[0086] From the above, it will be appreciated that the
present invention provides a system and a method for
generating one or more quantitative and qualitative indicators
that aim to point out abnormalities in a trade list. In one
sense, the present invention is a “tail management” tool that
attempts to predict or warn the traders on abnormal
changes/movements that happen in real-time to certain stocks
in the trade list. Analytics are based on relations between
historical and real-time data. In particular, the analytics
are calculated as a ratio or a relative measurement of a real-
time variable (such as volume traded, volatility, relative
return tracking, etc.) related to a first security traded on
an exchange to an estimate of the real-time variable based on
historical data. Both the real-time value of the variable as
well as the estimate of it based on historical data can be
dynamically updated throughout the day. An empirical
distribution for the analytic can be generated based on a peer
group for the first security. The peer group preferably

includes a plurality of securities having similar
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individually) . [0082] Cutoffs are group-specific,
where the groups are classified by market,

W@ t@rmenased | ooki ng) volatility and addv. Tracki PQI/US2006/025372
Statistics [0083] Tracki ng Statistics is defined as (I
-1, (I [ sthe return of stock I

Clbilﬂ’earctﬁ(ﬁ'}étrlﬁ?e?:&?% felrsﬁi PeERE LY | (Snfl 1| RGEXRE- t FReChange,

md €t st r&:a@ﬁtb&ﬂ@hﬁﬂzﬁﬂﬁ Siedrag® Hankgttrascaﬁigomlumdust ry,
and ETF (Exchange Traded Fund). over, t same interval.

vt 1ids BFLEFAcRTTY st ADFSTFERSr B Ctianpl APeR: o5

chhpStinds ther chheul i vedt matiioe ob-nt €Iy e or{ Rol the3@Onerated
seconds) and a second is for cumul ative excess return

efg%@ecaﬂe&léwayugl%%sa@d(& nj deRgim¥iagy "IshPedepbriyt an

al®fo e domeiefohhexl aisd Hars@dleoﬁuth@g:dr&t%ﬂifseyw OUSn
trading day). . Since the real-tine returns fqQr nmarket

iRgE¢HOT 5&& PRAGSEPIAYEE tRofP AFARTS AN aprdcation of the

abgbayantcJmEksiean be identified in order to
[09% roximate returns o f interest. An exenplary |ist of

s t hafhean Ebé“lﬁ@@ér PE PFetast SFRoPhEcp Y| kave been
f@ﬂfvﬁesmlb%dl £8084] ., ihe r@ﬁ%gw%ﬁcé et E QG 1RE figures.

br ought together with an indicator whether the stock
Ahbvesdht ides dpEedii eethah Rsent HesPhblesd Msssi Hgonr bhese

pgé‘f’%ﬂetoate&n‘t'a%d?&néh‘ét | £5 @ guabbiatdve & gg'ﬂ%é gPySklll

ased on separate distributions when the stock
inpVies atie thaike cart@%-:m i Tearl s cplé ond el i igingt e RBAL

a%émel% FuLthetes the cihef bs AL&e %@%é@%%b&aged

ere the groups are classified by market cap and
exodpren{=0085hinaEket selapitt andzacPon @f dips lavention. For

ex%ﬁ%ilé, a@%&&n@%ﬁgg" %oxl\éYS%uEE@EBSE gﬁpéf %ﬂaﬁ%h@g) could be

(m ddi'e 40% of NYSE mar ket capitalization)
cahduladyigg f(otroighgo%lwosp@(sg wgRRspting indicators of

abnormal trading conditions for a security according to the

present invention.
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capitalization) . NYSE market capitalization is
recorded as of the first trading day of the current
waeearnes29 Current cutoff val ues (30% and 70- % NYSBES®0&€25372
percentiles in mllions) will be presented as the
"l ower cap threshold* and "upper cap threshol d" of
nedlun1 si ze stocks. [0086] Fromthe above, it will
W t the present invention provides a
system and re ieihed fofe@enRy ahi BBnOAR DIcdAIi® ion of a
quantitative and qualitative indicators that aimto
spEFAt Evbutradstorraf Pt ??é%hwea trade™PrRed RIS 18enkRe
stBgspsesent invention is a "tail management” tool that
attenpts to predict_or warn the traders on abnagrm
chanfecs) fidteientee 1t hifte Mapienci Atr eafliitheardable

rEehtad Nt StHehdiRibheot rage gelcetmt@nal ytics are based
on rel ati ons between historical and real-tine data. In

par t PERABRT IR ERENERYEE I dife LaFEhl BREPRS 3556 870r

nast 8k 8 VendmaRzuueEBNtoAftide rRAhityp variable (such
as volune traded, volatility, relative return

t r ackPHePLadting) aPePRREYEYG B i PagRE AT 13 TS RddanER1P

palyweXs hange,419aBnest hoats, ofedine ineahoti 18y ivaY 123kl €he
based on historical data. Both the real-tine val ue of

veheevehiabed &Y ®ReFimakitde estimate of it based on

hi st Pé*&ﬁfévﬁﬁgt anCaRphe: dynaniqalibucypdas thdraugheut rics
the day. An eémpirical distribution for the analytic

feana beegferBiate @ Thhbedsor el Pee Mhgratp Fof MR Ficedt

d§§€yiﬁﬁﬂioﬂwﬁ% RREELJ4IbRUP fgfgﬁyaﬁgh¥F|Bﬁléﬁk¥%f%al values of
securities aV|ng simlarcharacteristics

urality o
tge fhest | yatiaddeufrrymeeoers edh6r Peek chetitRy, amar ket

Cap'E@ﬁégfﬁﬂénlheaﬁﬁéﬁgglgeﬁeﬁ&ﬂa'%@kn9h¥oééﬁﬁ%lty with the
volatilit price, etc.) . The nethod includes a step

e@Pléeﬁ@hr‘%/#@tlt%téﬁpcaf ARl ytaG BebELFel BT ghe FeERegroup
t%ﬁgs%@hﬁﬁn@rm{e@h%@ tHL StEh DUt PN o rFaRbet fed, daterid ni ng

er or not an abnormal condition exists based on
abhermahpari son. An

2. The method of claim 1, wherein said step of
receiving a real-time value of the first variable includes the
step of receiving the real-time value of the first variable

from a remote data source.

3. The method of claim 1, wherein said step of
receiving a real-time value of a first variable includes the
step of periodically selecting a real-time value of a first
variable from a stream of real-time wvalues throughout a

trading day.
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i ndi cator can be displayed to a trader as an

i ndi cation of the abnormal condition. [0087] Thus, a
woeooneesed preferred enbodi ments have been f ul PET/US2006/025372

descri bed above with reference to the drawi ng figures.

Al t hough the invention has been described based upon

t hes®- pr &fher Pedherbedi aerits 3/i haseld telhmsaieating step
1 5 hoser OfnKidalcni Rihbea afdathateCohT &k No#MAd i£G2LE0PS i ap1e
variations, and alternative constructions could be
igagele®-ahe described enbodi ments within the spirit

and scope of the invention. For exanple, as explained

above, nunerous other analytics could be cal cul at ed

for Yhe plrpasehef génelaitt iy WREredr ol dfisdlomdeahl market

dj i t.i.ons e [ r di .t h
L N, B R P A B e
oflepectidicradd valypdpivahg comlidateRase assee uitiet yptreadeds

907 ap; exchange, said method conprising the steps of:
receiving inreal-tine a value of a first variable

related to a condition of the security; estimating the

val ug, of 4. [dchsh ¥arLaPLP 103500000 NSt 1 GahalBAKCL tep
data for the security; calcul'ating an analytic netric
ibasedf omed meirdardonshipy betavsbeuthe veddieoiBEai-ned by
real -tinme nonitoring and the val ue obtai ned by
estimating; retrieving an enpirical distribution of
anal ¥t i ¢ Thet miegbotlopfacheier lgr vhprefnt dwldaafimeying step
. rei i.rical di [ [ i
B e ST
ptede pembiors] plertied péerimg opingahdstonperd mpnkies data.
analytic netric for the security with the enpirica

di stribution of analytic netrics for the peer group
8. The method of claim 1, wherein said calculating step

includes calculating relative volatility.

9. The method of claim 1, wherein said calculating step

includes calculating relative volume.

10. The method of claim 1, wherein said calculating step

includes calculating relative cost.

11. The method of claim 1, wherein empirical
distributions of analytic metrics are stored in a peer group
database and wherein said retrieving step includes retrieving
the empirical distribution corresponding to a peer group of

the security from the peer group database.

12. The method of claim 1, wherein values of the first
variable for the peer groups are stored in a peer group

database and wherein said retrieving step includes generating
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to determ ne whether the condition of the security is
abnormal . 2 . The nethod of claiml1l , wherein said
W@ e@p/0afs2y ecei ving a real -time val ue of the fiP&L/US2006/025372
vari able includes the step of receiving the real-tine
value of the first variable froma renote data source.
the emmheripelhddsbrieraion PL apRérein Bl st &giap values
f£§£e&ﬁglﬂ$é% geslptdgeaypddle of a first variable
I ncludes the step of periodically selecting a
real -time value of a first variable froma stream of

rea'zil ﬂ%h\éah@@ﬁoahwws;mlﬁ 18 Lhading davs 4etr1B8ing step

nmet hod of claim3 , Wwherein Said estinmating step is
opewf ot cddch 1Ly neheowddutt pnErodine &Y tite priedstermined
i¥pLiable is selected. 5 . The method of claim3
erein the historical nmarket data is stored in a
dat abase, and further conprising the step of

per i pgi cakly updaki Hat ahases Isi ng 4 hestteam,o
real??lngh§% EESQQ gﬁ.&#ﬁ% t hod 0 6%%iﬁllth E Hg gtep

isapelr estriqvatiand siep asrqﬁdﬁtgmﬁe@abmi@‘difém Ifyrst varlable

;thropghoyt a trading day. 7 . The nmethod of claim1 ,
mhereln said estimating step includes calculating a
nmovi ng average of the value over a predeterm ned

peri .Pgi of ht | %tH?Hngf héfélqt{ Ilcalwggﬁg £t % %et@:levﬂqs step

met hod’ of wher ei n sai atln
1nnth@@eg&ﬁaﬂ@uhaglﬂgplwﬂqﬁuhmaO¢oEmP¥rl¢§A d;strihetlons for

aﬁﬁégggc@we p% }lt wher.ein $aid cal cul ating step

i ncl'udes calc t|n felative vol une. 10. The met hod
of claim1l , mhereln said cal cul ating step includes

Calcyéatlfﬁé %Ekﬁgavgfcéﬁglﬁl%% EHSrQ?ﬁfgétéJ f&f%hﬁ£§ of

wherern enpirical
empirical distributions are based on a single peer group.

17. The method of claim 15, wherein said plurality of
empirical distributions are based on a plurality of different

peer groups.

18. The method of claim 1, wherein said retrieving step
includes defining a peer group and gathering data related to

the peer group to generate the empirical distribution.

19. The method of claim 18, wherein the peer group is
defined statically based on at least one of industry sector,

exchange and market capitalization.
20. The method of claim 18, wherein the peer group is

defined dynamically based on real-time data related to the

peer group.
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di stributions of analytic netrics are stored in a peer
group database and wherein said retrieving step
WO p@b00asg9 retrieving the enpirical distributi oPCT/US2006/025372
corresponding to a peer group of the security fromthe
peer group database. 12. The nethod of claim1
wher&in Veugstbpdt ok $i3ist lvarhabed forid kempasing step
1 9EPURSs AR Shahed I@h@r@e&{e ghoup: dad abasa and wherein
said retrieving s? i ncl udes generatingtheé enpirica
f@l%%rW%ﬁh%ﬁmthﬁfe@ﬁa¥y@@%‘%%ﬁ#ﬁg§t8§$ng val ues fromthe
peer group database. 13. The nethod of claiml
wherein said retrieving step occurs periodically
t hr cghohea mecadingt dalp it Zgr elBEER R Nl d Hedevalising
stép T@&J@JW%%se&lsiﬁ%m}éene wher ehncsfd cbd eatn%u@\faegmetrlc
step I's performed each tine a real -tinme val ue
faitstviidriratihe esriel ext ebistrabuthen it Hermst Oél a| m 1
¥£ﬁ# D said retrieving step includes retrieving a
pfura ity of enpirical distributions for a respective
plurality of vari ables. 16. The nethod of claim 15,
wherein sagjd lt?{'bél bEYo iR, “wﬁ@keﬁﬁséa{ cbtaelt%@alagsg
based on a single peer group. . The net hod clarm
st&p hekwias siaus@rpbymlwhgﬂranfth@rrsa&i:@hait@i samaalbr@ftpomgtrlc
if t
R e R e A
dsveptiere] udes defining a peer group and gat hering data
related to the peer group to generate the enpirica
di stribution. 19. The nmethod of claim 18, wherein the
peer2gr outhd siedbiined staitn dal Ifprbhsedoorr s ingasheonter

fqll $&ChAh; kefne g £
R e e i e T
abherpekitgrafurhies security condition based on said comparing
step.

25. The method of claim 24, wherein the indicator in
said displaying step includes a numerical value related to the

degree of abnormality.

26. The method of claim 24, wherein the indicator in
said displaying step includes a number of symbols, wherein the

number of symbols is related to the degree of abnormality.

27. The method of claim 26, wherein the symbols in said

displaying step include at least one of up and down arrows.
28. The method of claim 27, wherein the arrows in said

displaying step include at least one of up arrows representing

a condition in the upper half of the empirical distribution
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defined dynam cally based on real-tinme data related to
the peer group.21. The nethod of claiml1 , wherein

W@ 200d/0exsepar i ng step i ncludes determ ni ng wher BCT/0182006/025372
calcul ated analytic netric falls within the enpirica
distribution. 22. The nethod of ¢laim 21, wherein said
aget 8P rff TPt éﬁpFﬁEFHEe%g &e%dBFh@nmh%r@@t Hewer half of

rgal gﬁﬂjgfﬂglaraﬁlsﬁrllgu@gﬁl c falls within the enpirical
distribution in ternms of percentile . 23. The et hod

of claim 21, wherein said determ ning step includes

descpbbi nehahenecthercal i ated \@Babyhi endedyrioifsali hSsaig
Wi thin the enpirical distribution in terms of standard

ddepiayieh stem inphedfeP#BY- of claim 1l , further
conprising the step of displaying an indicator
reflective of the degree of abnormality of the

secupPty BohdixtiPoR Basetrbh Zhi dhesRpar P stigplaygng step

1heuaBt hod9fa 8l Mh2dpayheseidl thide Lndicat of diRidkdto
di spl ayi ng step includes a nunerical value related to

repEc el e GRHEHBAORMAR| F)e BwerTRE AerYRBdRDEL Gfaithr24,

awhereh-1he indicator in said displaying step includes
a nunber of synbols, wherein the nunber of synbols is

related to the degree of abnormality. 27. The nethod

of chai m26 Whelei Brt Bﬁaﬁy@pl ShkResAl @Ihéilﬁmleéﬂt%g in
step include at Ieast one of up and down arrows .

sThE ARERHbY BT9 AtePmip7ludhereidelofecafidhs in Sald
di spl aying step include at | east one of up arrows
representing a condition in the upper half of the

enpi BZ cal Thit siatihodt Pénahaimcith aheeRdnr eptesEmlagiag step

1QQQQHEéO§hé§l§JY%& Qﬂ@rlﬂ@iéaﬁgr1d%eaeﬂph{t@§|of a computer
di stribution. . The nmethod of claim26 , wherein the

whenbohe ¢¢mggﬁq; executes a program showing a listing of

securities.

33. The method of claim 1, further comprising the step

of executing a trade based on said comparing step.

34. A system for generating an indicator of abnormality
in the condition of a security traded on an exchange using
real-time data from a remote source, said system comprising a
computer including a processor and a memory device storing a
set of machine readable instructions executable by said
processor to:

receive in real-time from the remote source a real-time
value of a first variable related to a condition of the
security;

retrieve historical market data for the security and
estimate the value of the first variable based on the

historical market data for the security;
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di spl aying step include bars . 30. The nethod of claim
29, wherein said displaying step includes displaying

W@ b@7jeassy on either side of a divider to repreBENUSA06/025372
condition in the upper or |lower half of the
di stribution. 31. The nethod of claim?24, wherein the
i ndi 2t BHLat SBi anat Kot ayisid st QBS?ﬁC?IbCPe§%La€6PBFhlP

pERHERY. 132 valhe PBtoOF®fic!@dlam-24me Wae 6iHE SAl1de obtained
dlsplaylng step includes displaying the indicator on a

boRFEHia 6% conput er when the conputer executes a

Pr 00f 3 ShRMART efiph t $EA NG 1S8GHE LT 88 anad3tiFNGetrics
nmet hod of claim1l further conprising the step of

feZed URTHY FFAWPalE BAS et GH IS4l d VEsHPER | Hy stwprisal A

asy st emd Qfn geneLatingn an i dieahahi Bf o ALY MBI Y vhMues of
the condition of a security traded on an exchange

thsi Ryrvlearattiahd cdapa FEhAe Cdmbhe BORF ¥ O @Syst em

CONPELSH L &HEORRHE 61k NG HHING 20PN OLESKAULARY Gith the
menory device storing a Set of "machi ne readabl

eRsE Rt | Bt rdpatiicabre Hplydilg pedebssofot &her SEerveroup

tbndéE@meﬂé“%bE%QHb&B€yrfﬂ“%ﬁ% SRWHS e 8n I &2l rHd @%cﬁ%&%?
of first variable related to a condition of the

securlty, retrieve historical market data for the

secussty and £stbpmbe éi‘&r&’éﬂzluew%rébﬁ ééfcﬁtsyé%%kna%gelves
based on the historical narket data for the Security;

acareuiiat @t dirednaiyei vahery if Fhgedisnt avaeiadhliconsHi p

pQ§£$@§£bii§9ééﬂe%%sf§0§éyfﬁklﬂé Q%@hetbﬁetﬁg“kﬂﬂy% vakUgpie
obtal ned by estinmating; retrieve an enpirical

fepmt tlil%mmnbpfaﬁaﬁht@nwarhuc@ fhroudhaer yrggsisg day-
the security, wherein the enpirica

36. The system of claim 35, wherein said system
estimates the value of the first variable each time a real-

time value of the first wvariable is selected.

37. The system of claim 34, wherein said system
estimates the value of the first variable periodically

throughout a trading day.

38. The system of claim 34, wherein said system
estimates a value of the first varilable by calculating a
moving average of the value over a predetermined period of

time using historical market data.
39. The system of claim 34, wherein said first variable

is return and wherein said analytic metric is relative

volatility.
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distribution is based on a relationship of enpirica

values of the first variable for nenbers of the peer
w@e@apo28and conpare the analytic quantity for PEEUS2006/025372

security with the enpirical distribution of analytic

metrics for the peer _group to determ ne abpormality in

the A8ndi TTom6r SPna’ Soltrt (i 35S THS S5 oo eF&iAple
134t rfEf @i Vo lSiied agMSRET ¢ BT &iaiels afa syt eamafrifeadls- telMBtive

values of the first variable and periodically selects
VQLPBSt - time value of the first variable fromthe

streamof real-tine values throughout a tradi ng day.

36. The systen1of clal W? in said system

ost | frat et ih S WAAEIROBf CHHAE 117/ PAGAP FAE & bt e mECge Ve

iheakballvBnyadiign of rbhetéi mxrdearﬁeabl-elmé welest ed. a37.
The system of claim 34, wherein said s sten1est|nates
PEREA LAY eTof e DLPPS & YAt Thtice SpePTodt gt |3 the security.
t hroughout a tradi ng day. 38. The system of claim 34,

wherein said systemestimtes a value of the first
vari 4Bt e BYP SHEEFaltEngl A RoVi g 5vEFRgR2 YT tate-aParge

iavenda p{&%@é@rg@sﬂé@d pesbe, afoltim@e HSHNgotHstardyGaknd
mar ket data. 39. The sgsten1of claim 34, wherein said

WPRFEEN 57 I RATR HYE ICeRGF AL GnkP \iferEi e aPET anal yt i c
metric is relative volatility.40. The system of cl aim
34, wherein said first variable is trading vol une_and

wher éPn sER affdioyt PE At s W@Fﬁﬁpvﬁa%l‘{ﬁ%a 128,

ihbeugystemaf o ain® 3dcunhey elvisal ¢isyst SRILRIMESd time
inreal-time froma renote source real -ti ne val ues of

perpPar and t¥etofrv afi abPeschma st dd9eg Vesntht it the

pSeAHELENind? ¢ itRE Syat fReodiclAlim éilaal €& Bhdt1Sd dncludes
varlables i ncl ude bi d- ask spread, dept vol une, and

tyar&ingi syatifdcs -

44, The system of claim 41, wherein said system is
configured to retrieve a plurality of empirical distributions

for a respective plurality of variables.

45. The system of claim 44, wherein said plurality of

empirical distributions are based on a single peer group.

46. The system of claim 44, wherein said plurality of
empirical distributions are based on a plurality of different

peer groups.

47. The system of claim 34, wherein said system includes
a database containing values of the first variable for the
peer group, retrieves values of the first variable for the
peer group from said databases and generates the empirical

distribution using the peer group values from said database.
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wherein said analytic netric is relative cost. 43. The
system of claim4l, wherein said variables include
WO edoaomesed the security over a first predeter nPCEUS1006r¢25372
period and return of a benchmark index over the first
predetermned tine, and wherein said analytic netric
i ncludes tracking statistics. 44. The systemof claim
41, whor il 3l sy st ea e Conf Loureds ! 0. {IJRUG Fnciudes
plurality of enpirical distributions for a respectiv
apParabisy wbadpiiabl ey emps;icEie déyé,relmbiorclfaqrmaMeer
g%@ﬁ%ebp éﬁﬂ‘%ﬂySQrggbﬁ¥19f %ﬂﬁix%@?gﬁgl§£{é é%%%?rg£§ieves
ased on a single peer e systemof claim
the, emheriedal %Sdtrpbutabmtij/r@ﬁ seippl ldﬁéa]ba%ﬁ% stributions
are based on a plurality of different peer groups .
47. The system of claim 34, wherein said system
i ncl 4lles i@lﬁ&i@ﬂ/&b&@e@éoﬂl@imi}ﬂg vakgesnofaides fsitegt
g e :
T SRR R e e s T L 1P s dBgnone
aahdagfemr@}es the enpirical distribution using the
peer group values from sai d database. 48. The system of
claim 34, wherein said systemincludes a database
cont ab ni rithears yerpey béabl@lilstiﬁ Jbwhiegrifiosasd pasrtegr oup
he fi r: i_n d te
e R e
veléttAabaéetheﬂfgflr'ErtevsyStalehe ofs clediewt84,. wherein said
systemretrieves said enpirical distribution
periodically throughout a trading day. 50. The system
of cbai mB swsdrel nfsaldirsyfsﬁ,emhleeeihes'@sdtfhﬁstem is

O%@lg’h??l gog?%e;flﬁﬁét:g ?Chﬁgulc?n%@% ggﬁe system oﬁ%tg

thkapaeB4gravrert® @esardtsysmannmp;rlcal distribution.

52. The system of claim 51, wherein the peer group is

defined statically.

53. The system of claim 51, wherein the peer group is
defined dynamically based on real-time data related to the

peer group.

54. The system of claim 34, wherein said system is
configured to determine where the calculated analytic metric
falls within the empirical distribution in terms of standard

deviation.

55. The system of claim 34, wherein said system is
configured to determine where the calculated analytic quantity
falls within the empirical distribution in terms of

percentile.
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configured to define a peer group and gat her data
related to the peer group to generate the enpirical
waele@yoodsed i on. 52. The system of claimb51, wheP€l/NS100€025372

peer group is defined statically. 53. The system of

clai m51, wherein the peer group is defined

dynam cally based on real-tine data related to the
peerc-gro e,sYy clzal - [ aid._ .
e i e R L R S
anfabystt emadhihgl Fsadilkls ninsiauehppns catecutable by a

' i eI e . Of bation.. .55,

B ey of ol AT da whr b Sl ey et eI S CaRTiSures ©f
abpodes biry et Wiher eechel tal culdittddnanal yeid mpnartot.y

falls within the enpirical distribution in ternms of
percentile .56. The system of claim 34, further

i ncl 8@di ngltze mumiteor odndlaimelé off upibhi neomezideiside 2 second
[ t e b ut t '

R R gLk R A R R
stheisgcars¢ly comdichion oerdaile nosittortisys <Hesudpbiienby
sQhaChBbOL o T LHBLICONMY | 511022 SEERNGLCOMPULRL, Wl Bre
a processor, a nonitor, and a nmenory device storing a
ssetirdty nec hiatel meadabke i nstructions executabl e by

sai d processor to display an indicator of abnormality

of the security on said nonitor. 58. The system of

cl ai 856, Thwhensitems aifdci ath ¢t ,omhiemelindesia indigriteoal

.val ue rel a .0,_th r 0 l 59.. The
lélﬁsflg?hso %‘f%‘gelltrﬁcgé, g?ﬁggefeﬁl%ﬁagk&i%nggga{i% re|encc1fudes a
abunbeelofy synbol s related to the degree of

abnormality.

59. The system of claim 56, wherein said indicator

includes a number of symbols related to the degree of

abnormality.
60. The system of claim 56, wherein said symbols include
arrows.

61. The system of claim 56, wherein said symbols can be

one of up arrow and down arrows.

62. The system of claim 56, wherein said indicator

includes a color coding.
63. The system of claim 56, wherein said system is

configured such that said indicator is displayed when the

computer executes a program showing a listing of securities.
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60. The system of claimb56, wherein said synbols
include arrows . 61. The system of claimb56, wherein

W@ 200d/088ebol s can be one of up arrow and down BCT/USZ06/025372
62. The system of claimb56, wherein said indicator
i ncludes a color coding. 63. The system of claim56,
wher @t n Sdied sgypseenef sckif idgur E4rsheh edmmrisand a set of

b B £80Q0 429,141 SREAYEG WEN L. L€ QBPLLSY Q&%C%e%xé‘cute a

program showing a listing of securities.64. The system
tokde}l ai m 57, further conprising a set of machine
readabl e i nstructions executable by said to execute a
trade . 65. The system of claimb56, wherein said set

of n@Thi the eygabhnect nslaictitongheueiheraichelefded machine

rggé H&tg%ﬂiu%%QBHEaPu§uﬁ¥:%%b@uBEQC§§ uéﬂlo éegggguéable
trade.

conputer program product for generating
bansahdimataessofr abnexealte v itragdhe condition of a
security traded on an exchange, said conputer program
product conprising a digital storage nedia and a set
of nBeEhi e qoeaudblerkagtautiocgnststor edbrradding an

i%%;%%@ %%rﬁsﬂ@ woengl %oﬁa%g st f Lsctge%@&l@getraded

execu e by a computer to: esta comuni cat
obeanmﬁﬂphdngecoﬁpuﬂepommmkei menutem399©@M§traamaraelag a

QY g ue; Oétoaﬁ ya r%gdngg 9|§ & %tfeﬁawige condj ti,qn of
tHe Secur in real ron1t e renote source;
1netrueu3nh1sﬁmnedabnnaakéuhdaﬂalfstOth@eseﬂUELtwhandin

R B Sl R o s ar PR b L BN 20N e an
anal g tab hnigthr icompasédabhora reghvaeinonbhi polettweemndhe remote
S%gkgg;received in real-tinme and the val ue obt ai ned

receive a value of a first variable related to a
condition of the security in real-time from the remote source;

retrieve historical market data for the security and
estimate the value of the first variable based on the
historical market data for the security;

calculate an analytic metric based on a relationship
between the value received in real-time and the wvalue obtained
by estimating;

retrieve an empirical distribution of analytic quantities
for a peer group of the security, wherein the empirical
distribution is based on a relationship of empirical values of
the first variable for members of the peer group; and

compare the analytic quantity for the security with the
empirical distribution of analytic quantities for the peer
group to determine an abnormal condition of the security is

abnormal.
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by estimating; retrieve an enpirical distribution of

analytic quantities for a peer group of the security,

wob@reoas2e he enpirical distribution is based OPCHUS2006/025372
rel ati onship of enpirical values of the first variable
for nenbers of the peer group; and conpare the

anal §1i ¢ HrasOerPytebrrIeE e ddrrrgtwf etHa &fpi Wheagin
sdi gt LbRutian 96 g2R4 @!%é&u&@%ﬁﬂﬂthb%slﬁgiud&e iRReLuPE OYRs

to determ ne an abnormal condition of the security iIs
cxpratwale 167 thPhEoBBWERE erC FieGGi-afm prdERa™ off @eailntime
v8OPuc ¥WNeF et S dCORNPULETe %rﬂag;p@n}hgaggyﬁy fAR@r a2 real-

I ncludes instructions executab he conputer to
timeevybua Smedhroftrean -5 meajdaltdes v ludie Hhnogghout a
t¥§&iﬁ$'&éfﬂd periodically select a real tinme value

fromihe streamof real-tine val ues throughout a

trading day. 68. The conputer program product of claim

66, wher ej Sakdd,cOIPYLES By q&ro@mcerqugialfrwédﬂenmerem

i ncl udes 1 nstructions executable by the conputer to
sestli pemeutdre prabgemoprodect  fugtthear fapl edgrerinsdirggkigns
e&Q&g 9hPUL, A dile a%ﬂgugﬁy £ L5t IREtEORRULEI 1 ¥ QT 3RL £irst

uct of cla erein sald conputer program
vpmeﬂgb@ mmqqﬂercanlﬂm'l bdesudtmsitr getirefsngx&ut abl e by

the conputer to estinmate the value of the first

variabl e each tinme a real-tinme value of the first

vari adl e T semputed. PTOIraherociptt € proigr M prbdyein

n
e e e s
egenpuablethyeﬁﬂﬂ Farpube v af e gfimalie ﬁh%sYaLQﬁ|Qﬂﬂt@ebﬁirst
V%%k%HQQtégglglqgvbn e§¥e 1y%h%ﬁV@ﬁQQﬁ8¥ v%rlable is
predeterm ned perio time using historica et
sdaeatedl. The conputer program product of cIa|n166,
wher ei n

70. The computer program product of claim 66, wherein
said computer program product further includes instructions
executable by the computer to estimate a value of the first
variable by calculating a moving average of the value over a

predetermined period of time using historical market data.

71. The computer program product of claim 66, wherein
said analytic metric includes a ratio of the real-time value
of the first variable to the estimated value of the first

variable.
72. The computer program product of claim 66, wherein

said first variable is return and wherein said analytic metric

is relative volatility.
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said analytic nmetric includes a ratio of the real-tine
value of the first variable to the estimted val ue of
wo b@7/0028¢¢ variable . 72. The conputer progranP@r/os006/025372
of claim®66, wherein said first variable is return and
wherein said analytic metric is relative
vol af 1 i t3Pe7 FOrPHESE oPFRATET™ PEOGHam P odtrin o6 cWheRpin
s80a PhELLivh Siaid of hESEré’@lrﬂganlo?Luhé Lh@ding-349] Wik gand
wherein said analytic nmetric is relative volunme. 74.
amhéyebapiteri prcgraht pF ISR -cl ai m 66, wherein said
conput er program product further includes instructions
execut abl e by the conputer to receive in real-tine
fronY4- r hst €csputes pedtan mrogirtest oflainp|Qraheyein
sgidvasmﬁpéeeﬁ Jr@bfdpt 0adc € %wtﬁqlegnl%lw@s SEEH LY 4 ons
. The conput er progran1product of claim 74, wherein
esapdtvlaw anl &ds gerpdeebi R asicedfread, r%l@btwma/élrgmea
rgfal;e&' Lol Yee %%M%@I Pa B Anal yii.calBtyi&r iNghudess
relative cost . . The conputer programproduct of
refarad 740 @Wﬂﬂﬁﬁh@l§al@fv%h¢eﬂﬁQ§§ltMclude return of the
security over a first predeterm ned tine period and
return of a benchmark index over the first
pr edéb er ri¥trre - amipms & r apdo gt el npdsigitdoAnal §dm ¢/ dretihiegein
506! YOPE AT ACKING SLADI SLLES pabha, TRERLOMRM Gne
program product of “clai m Wherein sa conput er
vpilegt antypr crhst twhieget hesaihcinaded licngeruet i nsludes relative
gxecutabl e by the conputer to retrieve a plurality of
enplrlcal distributions for a respective plurality of
vari ables . 78. The conputer program product of claim
77, wher el Salh Ul 8L Yo o ARICE 621 o8l M UGB
said variables include return of the security over a first

predetermined time period and return of a benchmark index over
the first predetermined time, and wherein said analytic metric

includes tracking statistics.

77. The computer program product of claim 74, wherein
said computer program product further includes instructions
executable by the computer to retrieve a plurality of
empirical distributions for a respective plurality of

variables.

78. The computer program product of claim 77, wherein
said plurality of empirical distributions are based on a

single peer group.

79. The computer program product of claim 77, wherein
said plurality of empirical distributions are based on a

plurality of different peer groups.
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singl e peer group. 79. The conputer program product of
claim77, wherein said plurality of enpirica
wale@oioiisee i ons are based on a plurality of di fPEr/E81006/025372
peer groups .80. The conputer program product of claim
66, wherein said conputer program product further
i ncl udes instructions executable by the conputer to
retrggve mal ues, g@ftekhﬁrngdjfaiﬁ el e£fofa e degherein
group froma an enerate the enpirical di'stribution
Sééﬁn@orf%t%é?m@rr@alppva@%% fdferhéngat@dasiastgpctipes
eQ@HﬁHé@Ie mﬁ%@na@mq’é@i o dalikvB6va WK el 3R &5 rst
nput er Bg{an1 product further includes instructions

Vé%ééla%%bf%r & RESEoRPOER TP fcédsvaneiatabdde empirical

ds 98k &b N6h alk iPithiCALe £l LU Whin 08T ProR RREI P QHQe
of the first security stored to retrieve the enpirical

di stribution fromthe database . 82. The conputer

Proggam pRduchof ¢l 810366 pieiekn sad th GO Gherein
program product further includes instructions

sexdcaeapi e hprage agorpetert tiontderi épeledrs dmpitruesiions

eQbéEEé@i@ han B iedbaalbl ved hyQughoyt d§t£}5é?sdé %r#8¥ning an
The conputer program product of claim67, wherein

e@aﬁﬁl@@hﬂﬁﬁr%%nﬁw RIS WreHer of netaiddgr st security
slte%& U@é'ﬁ}?r iexecyhable, by the &%%E%S&&? £85I lgue

enpirical distribution each tinme a real-tine val ue
dér‘iabﬁ%efl rst variable is selected. 84. The conput er
program product of claim 66, wherein said conputer
program product further includes instructions
exec8? abl Brpyrarpategnpueeran eueilichech pewim dfriouphandin

h
sgg’}& gémﬂﬁg% ﬁe.c]ro%%%% %905&1& Hf_ﬁ\l th@EOHRcf_nggber}S{s%E%cyﬂgns

enpirica e conputer program
epﬁgdu@blqﬁbyﬂnhqnc@mpumﬁgrtprretrleve the empirical

distribution periodically throughout a trading day.

83. The computer program product of claim 67, wherein
sald computer program product further includes instructions
executable by the computer to retrieve the empirical
distribution each time a real-time value of the first variable

is selected.

84. The computer program product of claim 66, wherein
said computer program product further includes instructions
executable by the computer to define a peer group and gather
data related to the peer group to generate the empirical

distribution.

85. The computer program product of claim 84, wherein

the peer group is defined statically.
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the peer group is defined statically.86. The conputer
program product of claim 84, wherein the peer group is

waledornes2dynamni cal | y based on real -ti me data rRCHUSZH06/G25372
the peer group. 87. The conputer program product of

claim 66, wherein said conputer program product ,
fur Bier FRE| SRR Ho ERGOTF B ERECUTADREORY §he "herein
tHeO Ry rbOp des eddiiite dighemt &€l aleisleat ed asal ytinge data

metric falls within the enpirical distribution in
reletee 6P SPandetd G&Pation. 88. The computer program

product of claim66, wherein said conputer program
product further includes instrqgtions execut abl e Qy _
wherein

t he 8donpdfer CPBPHeR e AFCHE RNBT &4 He Calcdai Bt &8

séﬂﬁﬂdbhgﬁtgﬁtﬁ£§gf§&|ﬁkd&dﬁhiBuffﬁbﬁ”ﬂﬂdﬂu@@b instructions
distribution in terns of percenti]e. 89. The conputer

SHRFPRIEPPEAERE OPTRY & M B69S Widt g% "Sard SBE pRiculated

arlBGHiRE neeadablgl i Hstiruehi RS Emsiiesali BekYEeBution in
i nstructi ons executable by a conputer to display an
temeh Oft Starerrectd V9 he degree of abnornality of
the security condition on a nonitor. 90. The computer
program product of claim 89, wherein the indicator _
i nci%fdes TReNGRAEPTERY RIA9GE™r BFATRE tF (HE 1 He§Peevdirein

s SRNUIRNI LY p8dgrdM e RRYt 8L PROYI BIBIRIeEUEhs 0Fust BB
89, wherein Fhe i ndicator includes a nunber_ of synbols

exeduadd ot vt Ree derRE- ST tabABFRETIRS Wigre Fhe edhputaied

ard QE@MREedUCE, 0f s Ghiainn9 EneBgE i itd1helisyihBliSion in
I ncl ude arrows. 93. The conputer program product of

tegeg MO PerREFeif- t he synbols include at | east one of
up and down arrows . 94. The conputer program product

of claim89, wherein the indicator includes a color
codiffy. The computer program product of claim 66, wherein

said set of machine readable instructions further includes
instructions executable by a computer to display an indicator
reflective of the degree of abnormality of the security

condition on a monitor.

90. The computer program product of claim 89, wherein
the indicator includes a numerical value related to the degree

of abnormality.
91. The computer program product of claim 89, wherein
the indicator includes a number of symbols related to the

degree of abnormality.

92. The computer program product of claim 91, wherein

the symbols include arrows.
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95. The conputer program product of claim66, wherein

the indicator is displayed when the conputer executes
wa@2@romsam showi ng a listing of securities. 96PCTNE2006/025372

conmput er program product of claim 66, wherein said set

of machi ne readabl e instructions further includes

i nstructions executable by a conputer to execute a

trads .based eBmphiee€MRrafOproduct of claim 91, wherein

the symbols include at least one of up and down arrows.

94. The computer program product of claim 89, wherein

the indicator includes a color coding.

95. The computer program product of claim 66, wherein
the indicator is displayed when the computer executes a

program showing a listing of securities.

96. The computer program product of claim 66, wherein
said set of machine readable instructions further includes
instructions executable by a computer to execute a trade based

on the comparison.
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