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ASSESSI NG MARKET CONDI TI ONS Background of the Invention This invention
rel at es tWOa2H89hni que for5assessing the condition of a vaGIVERY1/-H4§86em such
as abroadl y-traded market, which may be a public financial market. More
particularly, this invention is atechnique for determning the state of a
mar ket pricerelative to a normative val ue, and whet her such pricelOis
|ikely to change or to remain about the sane.lt has been theorized that,
absent unduei nfl uences, such as collusion within a market, pricenovenents
wi thin that market should follow a normal distribution typical of purely
random events. That is,15it has been exrected that if the frequency at

-whi ch anygi ven nor mal i zed or percentﬁﬂ@,“““ﬂﬁmmmwnge occurs isplotted in a
hi stogram as a function of price cha t would be a Gaussian

curve -- i.e., thefamliar bell curve repsesented by the fornula:20f (x) _
"(2~ca) ~.seXp(_ ( (x-~) /2a2) ) , -~<x<~The interpretation of such a curve
in the context of , for ex mar kets, astypified

by the New York St ock Exchange or om mwulwmﬂ’mmul |es or contract mar ket s,
is that nost often, 25price changes a prices tend to

remai nwhere they are, small and noder at e*Gooo@r eases or WO 02189-4.t - 2
PCT/ U S111 /-t8-111S decreases are the next nost frequent occurrences, and
very large increases or decreases are vanishingly rare. Mdels used to

predict stock market activity hawppentes aarPeaeedor t he assunption

that price 5 change activity foj\ggmgsgN@qmmrgh@@mf)yfm@@ However ,
enpi rical observations show that the actual curve is a distorted bel |

curve. Specifically, the peak is taller than expected, neaning prices stay
about the sane eBackgnound teh tHeinveitdde expected 10, from purely
random changes, and narrower than expected, meaning that the frequency of
nmoder at e i ncreases or decr &t invamdsion mﬂla@eﬁed:toe@, tahrtilgpe” faid s"  of

the curve -- s tdusdsdigRs ttrt@tcd&mitcié}? SEXREGAEY ity 1S et istidncald Y
insignificant --_have ung:IF) g E es, 15 meani ng t hat extrene |ncreases

and decreases hapF&ror hich dayede heub Lig itirpees ads
mar ket behavi or fmamkedx.pe Mok rp}mmdvﬂaﬂ-llyq tehhe of ajnlvwrﬂ::.@‘n tilke aknown nodel s

for market asses% uI d . be sirable to _he abI e
to devel op a nodel %e oeL|1Cir§|l='1;:ﬂe arﬁ'g1 ac |\ﬁtta;t/: %te emréﬁ frs PEHE
non- nor mal pri ce X&H@gIitn @ mwldﬁe sadineacieing whetived tsuchr priide a

t echni que foumarﬂsetllame,samer&ha’ﬁyé Rz Hf trighfa 1PASRRN L3 RiameTodel . 25

Sunmmary of the Invention It an obj ect of .the present invention to
devel op a nodel of market i? I%éd’et}ﬁq zed HhAE o APSANSS ungye

non- normal distr |lmft14u§naﬁfs,smh:m(as \dd Iy u sd ek MtMQVIadma&kbtthquu_@ for
mar ket assessnen The invention is
et it FhAC SRl SR Shoack hRkien

based on the prop05|t|on tha ere are no un ces on a
financial mar ket diftFidon Symiaadl 1afsipwredivt mamdome evenitet., Fhiatesscan

be expected 06 bdthapEazdel expedted IThadbayt tHe #3chRedes | 'tahﬁl@:ﬁ'xo%'ﬂ} a

mean in a manner
given normalized or percentage price change occurs is

pPlotted in a histogram as a function of price change,

the result would be a Gaussian curve -- i.e., the
familiar bell curve represented by the formula:
20 £ (x) = (2n0) ""exp (- ((x-p) 3/206%)), -w<x<w

The interpretation of such a curve in the context of,
for example, the United States equity markets, as
typified by the New York Stock Exchange, or other
securities or contract markets, is that most often,

25 price changes are zero -- i.e., prices tend to remain
where they are, small and moderate increases or

&



WO 02/ ~89~~ - 3 PCT/ USOL/ ~8~05 predicted by Brownian notion. A particle
subj ect toBrownian notion is pushed around by the random noti onsof

nei ghbor iwiQ 0pass cl es, and takes tine of to novet hr oughoutPCI/ES01/de0ar

t wo- di nensi onal area of radius r,5and can be expected to take 4[err]t to
cover the circulararea of radius 2r (including the original area ofradius
r) because that area is four tinmes the originalarea (an r-squared

rel ationship).' The sane is true of,e.qg., stock prices -- if prices nove
within a range [err]plOduring a tine interval-[err]t, then during the
ensuing 3[err]t(for a total elapsed tine of 4[err]t), prices should
nmoveerrati cal | y SICUHRRIRG #17 Che text aasin deeguandgPacudaenses,. end i t
-takes four times,eas |1hd CinfMeded G RAS dalsdlet® R&n’I%\fﬁnql%F VR
in fact the range of15pr|% venent %I ng i.he I?:E)?:g interval is .

smal | erthan twice what it v@eﬁtﬁjﬁﬁfﬁit 95‘%6’91"& § VRS e RQHEEY s
‘some ot her infl e, tenddd a0 de drageal enty rthie) axfsumpredion ahateldrdica who
may be actingi ndgpg! Wty .ng, cysl | .byyi ng20and/ or
selling act s%t o] pus'g%igécé/olns tr}g?!rélgﬁ“%g % \342%%%11 :aclusl glbgﬁ:rle(%’%/‘i on, and the
price novement is in acondEnevar.siempiticnl obserastiions show thatt e

rangeof price nmavarRRNt éﬂ&f\}éWQLst*Edi%’t%e:rtéd"?]a‘aerl‘ia!cdrﬁre'.ar %teérﬁ:ln WGe what

it was during the shorter interval, 25then there is sone othe u€rice
such as t heaf or &¥nBSHed T dfddiTe & i §FPECtied) e Meadi nge PXdice sa st avhe

price rrgverr?nt hiaSJdU_t a:H_e:r leszduéiexvlte&iwinmﬁ |dftﬁtnr %mﬁnz'wcm 'd o et:d%c%beip' ute

magni t ude of, . r.eve ether the trend is an upward trend or

a30downvar d r e%&g r*&‘ﬂéf%]}yatrq\{}daqng Cr]i’c?tn'-‘#‘?é’beéé’é# FAEFWSE PGy EXBESESSY t hat

is four tines tmeai®g dhatertihed firequencyarf modgeatgeinodessesberused, and

the range of expeEcadaBACITN 1 dsh RHRROIRITe, 0t (HINALG QA o Il
e, |

rati o of the durations of, the | onger and“shorter35periods. For exanp

the longer peri &G§EY€ et e dRagafhthat woulsy be mepegtes ¢@ benge of

WO |12/ 89- ~~ - s£atREHil¢aQyl imsRgn@F ivarenent hatrel idxpeadedPefilekaroul d

be three tinges h\%% rl%%gg: of. mopvenent .in the shorter, period. This

rel ati onshi ggsh & hat, S<nEsme &pcrelaﬁgsaggﬁ EREGHS IFEPSR the tine

peri ods invol vetore Tmesjuandilyy tham fexpedtedone rati o, the novenent over

the last four minutes shouihde yayiiat ithe BP EEAler BllnaRAG eyl n Lhe
three

one-mnute interval between tour mnutes ago m nutes ago, just as

an
t he movenent ov&XPEFE G ICTH L aRcute %&Giﬂélrﬁ/\,io@e thiee kipyen@eded® t hat
occurred in the forenaaket Risdesdmdit! R predidtdens ago and three hours
ago and the venment over .the |asf.to days .shqul d be.tw ce the venment
that occurr&d in the one- &Ealt:y%llorlftaleé o5 %&’\%%&ef g:ﬁr %ga%tlggg:oar%vtem’)’é’e Hays
ago. By continumodglmed markes priice rhanigengetivity thatcenpiladald \the
compute, based @raibrtial prilcdl Wande iR BT 1A MHNRRES 2 MIRKNYY, L he
.cqongestion situation.

market is in a trend situation or a e can chdose to
moni tor only th&75r &A BFOVSE anteehadaus fom pauket, AegempersuRsburs, or

both the previ opyredidtdwn PasdEdmrthidhhe Riodeious four hours, or days, or
nont hs, or years, or any other conbination. Instead of, or in addition to,

nmoni t ori ng e ange i,ces [ n interval and treating that

i nterval astzghes}%c Sy b s I?wenr'} $back and t aki ng 25 the first quarter

of that interval as the shgrtigf I\ o3 5 he ranhge
) ;flﬁ?lgﬁ?hs%{te 1@%51@

during an interval qnd treat_that interval a orter Inter . From

that range neasF¥EIAR ihFded SomagkethPIieg SaRge Ak ipidy dhathe
expected range ewpilag 30 tiHee ronsticighallonget dibudrictl of suuichdtie igherter

interval is ap . For emai,nder .of t | onger . interval aone could
si npl y noni t or %#g %(?t ggfoqﬁr#epreéaattecz.‘g&ﬂ%%g’rﬁ “ﬁeﬁg Q%eeﬁsdrf?dﬂ:r aP”rfferval ,
.1 ooki ng f ora@r d pnestiedd aif besied g ftdvatt modelt.erval to be conpleted and 35

| ooki ng backward to cal culm@fe it ; |5 |4 t I Vg, out si de
t he expected rarg:%%t then cl earﬁdﬁlﬁ\cﬁdgllfz argd. J_n %%%lﬁus

if there are no undue outside influences on a

financial market, and there is no collusion within the
market, prices can be expected to be haphazardly pushed
35 about so as to oscillate around a mean ia a manner



t he magni tude of the actual range is going to be larger than that of the
expected range, and one can assune that a trend has begun w thout having to
det er m newvvaH8t#e actual range is. If the actual price i POWEWIASORe 5
expected range, however, it may remain within a snmaller range (indicating
congestion), so in that case it would be necessary to wait until the |onger
interval is conplete and determ ne the actual range. As an alternative to
the "square-root-of10 tinme relationship j.uss described, one could conpare
price novenments agai nst a generated Browni an notion standard. Such
standards are i peeeddtyd )bycwmmlran petional Boppmtécie Bubwecthtbhey may
be provided in the farm of separate,chip_the 3° U based,
‘e.g., on fluct uéﬁ CE - 23Y Wlﬁr’t éﬁpé’}‘&f‘ﬁg ar&h‘& g SVFS}QIQ"@J‘?;%%?H St at e
encryption al goonft sl ghibfo rsiungh pa rstiadesr, d ang trahds thma thetpi mevent erval s
for which pricey oot & e €90 l&‘im%hghbhﬁ?.yargﬁcéﬁsﬁaaﬁ.h €y

‘ranging is subj ect t r-squared rel ations Pscussed above)
price rangi n§ carhEohsadPecsed fratelgr A6 EPt CO¥RFrchhesCarsslgdver ned

by an r-squar edaf@aaldfonsliims( i2re. (indladiny ,th‘ét bhlgmﬁaqoraeeﬁome exerted
by the star around whi cr] E’he Ian%ﬁa%r bits. l, anet 'bs 25.0rbi ting
S &) 5

about a star w R t RER2t Hé? ﬁ’blgr g%‘-nsau g Porealsr the
star, the pl anetaarleﬁ dramn tr-siduaried celatismshipleyvelhef samhn@mtphan@tfs

there i s always o2 %'%dﬂ I thr&%% _whi, %hwﬁcte@e ek @iekihatl egal té % ce

exerted by the Feé niverseé ere Is such a se
i nfl uence, fRe plklaﬁ@tga@ tams inferyeds Adli.steneduring sheagnsnandePitpt i cal

shape, wi th the (Blangl dBRENGILETRS 1HecRs T4A't$ NP4 clkS shibAld Hloveest

when it is furthest from.its star and at its of nedi um_or undr storted
speed 35 sonmewh&F& S Fdtle&F a%zé‘zrfﬂ%@’lfhl%a paRee 85 pagmit
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around whi ch5pr pad aeampviementh urprnawéthte*) 1@rnl§letrs lHFﬁéWéllstl@r §Fﬁdlteé?r ceis

t he congeal ed Qi@ QRVlWQJIx%torltSQsteB%ﬂ;;E el @hoR¢ert e rRivea ,
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enches us {1 1 RR{LIRRS R SO AT & ] deeow Bl By 28 CofseanaPe
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equal areas in mﬁjqu:tcmvamhtkrdnmm hohe |laomgyerha nigedvetl [dre deargewgi ng

took to nove be I [ Jshe market

AR 0B ot S DAY, Baalif e AR AT

pI’ICG rang| ng W I’OI'TII S curren nto rent ‘condi ti on

-- i.e., if 2%ar kdeprtitere akyisene SDﬁheIaJZEﬁ]tW SWEh 3% W49 1 nove into a

congestion peri %ox@éﬁbﬂéldf?é&%ox@éaqed Y df5 Huyer € Prasdi srperi od
when it will break oyt into a trend AIthol?h the i ventron has been

described thus 23 it R AIEDRRK S oHF & FHERH B 30" Pl i ed
to other financitemthtsitwation hathd iamssihate dﬂé@-usumie ast bile qupted or

nmet eorol ogical d {2 P%@é‘f ﬁétﬂ?ex?o{ﬁ éol a/[f Jﬁﬂ%%ré’%'@r%e IS

performng the cd cularons or a se ecte i nt'er our-tirnme-unit
wi ndow i s mdd nglowssvakpdinrnd;. orNote @T%ﬁhuilari& W%d&%ﬁfﬁsﬁﬁﬂéf MR tUSSoR

begin the next CalfddAtdORod¥heXA P! Eour ft Ofes itthe MdFdd2/pdBH8d;

) rather, any longer period can be used, and the range of
expected movement is proportional to the square root of
the ratio of the durations of the longer and shorter

35 periods. For example, if the longer period is nine
times the shorter period, the expected range of



PCT/ USOL/ ~8~05 cal cul ati ng based on a four-hour w ndow, one may want to
sanpl e that four-hour w ndow every ten mnutes, or every mnute,
only oncewemhbsys. |If the sanmpling is too infrequent, one PEAYUSUIAS05he

turning 5 point between a trend and congestion, or vice-versa. But if the
sanple is too frequent, it may sinply add to the conputational bu

little gain of useful data. Thus, sanpling the previous

f our hour

second may be too frequent, but sanpling the previous 10 four hou
every two hours nmay not be frequent enough. 4Sanpling every m nute woul d

appear to be a practical approach. In any event, all of
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| b Ee cCOHp

enbodi nent of sURFCHTEEP

In one

TP yEREST Vel W& eherOWoul d have

t he option of vvheimetesragotand nhkeehmsnmte@eag@prmmteraavtané abdbeemant h

258 stdpindye
i bers 0 not
make their cohpliRat eGEurEefeln the opa-hegr-intervak ikgtwrerrfearon of

the Draw ngs Pm&ﬂ/ﬁa%&hﬁhﬁ@mﬁo@ﬂg 25U @ IR tnfoPetRedd VEnd AOERe OF
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npar 1 ng
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to Browni an ot iGhanges, cne sc@wephlamuﬁgccgmeQ@r b@ﬁ@dr@oanxtbme
prices than woul ghibervd edbet £t SivBI HVWBhECHE ), Wietids tf'hé SmAr&aph

cted Br owni an

showi ng | ess rangi ng of stoc ri ces.than woul d be pr edi
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planetary orbit,cam thebsé ts monrhennmmrytﬁhmﬂprhumpugntdunnnﬂm&ﬂ@bary

har dware system yj t t
conparing the rangln fg Eﬂ?d€€e+£¥§€sf ussranq% {#
a 25 Bromn.a&prmﬁQQ#.@;gmaggdan the prev1ous four hours,

Qnd B2
cur pr
or days,

months, or years, or any other combination.
Instead of, or in addition to, monitoring the
range of prices during an interval and treating that
interval as the longer interval, going back and taking
25 the first quarter of that interval as the shorter
interval, one could determine the range during an
interval and treat that interval as the shorter
interval. From that range measured during the shorter
interval one could predict the expected range during
30 the ensuing longer interval of which the shorter
interval is a part. For the remainder of the longer
interval one could simply monitor the actual price at
each moment during the longer interval, looking forward
instead of waiting for the interval to be completed and

35 looking backward to calculate the actual range.

price moves outside the expected range,

o u%ed by
or

If the

then clearly



FIG 8 is a plot showing ranging of prices along the orbit plotted in FIG
5, and FIG 9 is a representation of a preferred output display produced by
the i nverwOo488@ Detail ed Description of the Invention AP@ESWIHBEE above,
the present invention allows one to.nonitor changing data over time
intervals, and to determ ne, fromthe change of the data during the
interval, the present state of the data WO 02/.189a-4 - 9 PCT/USO 1
/-48-411S relative to normative val ue, and how the data are likely to
change in the future or, nore specifical fy> Whether or not current patterns

in the data can be expect ed to_continue. The types of .data for ich the 5
i nvention will EBérﬁ?@na'ﬁéd?thet??p%%t%krrérﬁegé't%rﬂqlgl%&%%@ eI

‘vari ous directipnsnbyhber 6estgevexmectdy zzarfgﬁ ,Aatarehsiniep deas exssumd he

2 smal | parti of EXehepohaent, s FRAR Nuinous Shnd e Adesbidte TAT O
‘i nvi si bl e col | i shenackhah nengeuies off ttHLe |aapral mm & within the

two- di mensi opal o gysteay £§n§9Veﬁ&$§v@b’ At IniBAR eSO A48 KB asmaller
t hr ee- di nensi onal " syste over ned by an jnverse-cube awg Thus, a

stock price, \/\hB%’égﬁeééﬁﬁiéﬁ%F&%go geftion)y (86 W dftah T3R8 d Shal
system does nOIbeChéﬁeesaWetcy wahtamtyil acheédordmeen hrldmexeld, idut noves

based on "colli n S 0 uye n ers who are buying

and selling pr e‘% ?‘iﬁﬁ%ﬂ énﬂa%%%éwﬁ?m%e #lﬁﬁ/agln?rlaqrré%\n |1 now be expl ai ned
with 20 ref erence to FI G&\.slas aFternat sreveo tithe ntaarasre - mota-qﬁ:rrtl cle 10
in a Petri Sht%ﬁﬁlkéfgc f% 5}1%0” riffed] BHd dduld enddFsSt time

interval [err]t e artl out t'he area of the circle 13 of
radius r. The ZBthGam‘B’Fe‘E‘Wét%l?%?bnﬁq %fgqrﬁa.ﬁe‘%rmf%w‘?’cﬂ? TP t he area

01;] ci rﬁl e 13.h TQ@&E&@?@. tswfechllﬁmmma@rm fmcztdraas:mgly cdetmidh tin rTnﬁve

t roug out the area of-cLrc IS t £ [ IS

| onger tine mt%?ﬁsol?n?%cfa‘a% t?ll:l% '37 Jlé}% rﬁ%}; ﬁﬁé} éq('lic{né;%flar% 30 as
circle 13 is whohéyformhoh %I$%IP%I'§EB chimpl Qhﬁjsom @!‘eéﬂlsmh a¥ger the end
of the initigl bigegl né%val oﬁlflu&ﬁu?oﬂéd@f v 0 @émﬁé%ﬁl Cghghanges

over tinme. Tnstead of cifcles of radii s 35 |n$ortant is

an
the range of prPEe BRangeed B‘ét@\%‘éhhat%‘i%?ﬁﬁﬁ)ﬁ?qw - EhMS nt etval and
the maxi mum prigech ¥ &xandard8Pe uséd, tNSH U IHimSCGhitervals t ot

o ooy 68 pEIbE b Sha S s S B Qe LRy L0 and 2
range 20 between nini nrum Bedawssi pricrrangingrisgubiect to an
20 r-squared relationship (as discussed above), price
ranging can be compared to a planetary orbit, which is
also governed by an r-squared relationship (i.e.,
gravity), with the core force exerted by the star
around which the planet orbits. When a planet is
25 orbiting about a star with no influence other than the

inverse-square force of the star, the planetary orbit
will be circular. However, for known planets there is
always another influence, which is the net
gravitational force exerted by the rest of the

30 universe. Where there is such a second influence, the
planetary orbit becomes distorted into a familiar
elliptical shape, with the planet moving fastest when
it is near its star, slowest when it is furthest from
its star, and at its prior medium or undistorted speed

35 somewhere in between.



5 longer interval to be twice the range 21 between m ni rum and maxi mum
prices during the shorter interval, if the changes produced by buying and
selling oxowexgd+in a purely Browni an notion fashion. FlI GPCA/U188405] ar to
FIG 2, but range 30 is 10 nore than twice range 21. This is a situation
where an outside force is tugging against the novenent of price and
distorting it fromexpanding at a uniformrate as depicted by the Browni an
notion circle) and represents a price trend, In this particular case, the
trend is 15 upward, which can be seen from#he magni t udes of the changes.

FIG 4 is simlar to FIGS nd 3 ut range 40 is .l ess than tw ce.range
21., This is a situation vﬁfér]go%ﬁ’%ﬁ&sd@“@&p i PTIGHEARFHNG Bk B
‘movenent of pri comnideatted ad i fiugl idwiiprare )gddnighitrigradt cacbdrt,f orinolr aftee as
depicted by the i I Mol o] r ﬁﬁp i C tion
condi tion. Not eﬂrgm%dﬁ%%nﬁ e |n% ef?\%g‘] stef}%;\ I &%'a%‘ oatt:ﬁ'(;%nsgg))\%necseas
‘bei ng rel at ed bexenadd ify ¢hg MEK ofivbuying anse@edd ind ce dasge mhgiple

of 2, the mulgti plgg Hn thendddByd e el GRMGIAE @he Wql1uhetH)t h the
expected price range rrultllfle ,belL&%_the square rotg_lt of the multiple of_ the

time intervals. WHdder , T8 HEYPRIRY cfr?}r?@eslsar S EWMFRIRUFPUR of
gener at ed 30 Br @uyteafs roxt i il Sdmndandnd en nove tihee pritcey widnceart dai wised.
The graphs of FI,GS. 2-4..can be repr.ese oy bi t\al el s .as .di-scussed
above. The conditio Zeofdllﬁae@tblfniﬁel |eg}nq&1§’5rr éirlog&é-‘)df pr:igllchesor thlaf:iLg t he

| onger 35 tine iamadrogy tieachestus fiiviste thad revapry drendy must deorter

interval nonmal lanG e ~ - W R iR R rsal L -
PCT/ US01/ - 4§'THI1( %lolﬁ%%e%p{%#ét##e%g i.%a‘las:l:fléﬁodndi :Aiqons Vr%o%t%rvs\eaén t he

other states sh&@fauferites orhifd 18 Jiemasksr unlesshehomitiside of FIG 2
wegﬁ to. 5per Si stj,lnﬂ'dltuéaomé Cﬁ.fi%midbéédm:thdtlr :tihé Qﬁé!{igﬁsl }[@.E!lg._pb\ﬁ Qitpeﬂ?g Qi an,
Wi no 5 congeal e rou uyers or sellers acting t.o distor e
i nver se- squar e I%ﬁNaef %E%pPOOLﬁ]@%MO%'bi%N g’srelrﬁeeﬁ fffjlry Cﬂéélﬂﬂ? a
pri ce- expansi on exmhditdmashwoul ahdela atr dud anfa tards ltlar ywretadirus( g pt, strown)
representin n i rfg%y; a Si Uuh fr G rse-
force, V\,ith(::l“r?(ajl éjl%}tal};rebxﬁng or'ce.ﬂ ﬁ’ﬁ%ﬁeb@gnﬁr&rﬁ&q ?ﬁe%ana %Lee dth
situations, ill (F$t rat &l P8 .cones qafy detedarng: it harae Pl dhwdonci rcul ar
el liptical planefiaripdd i witerHl THIRd cllGdse Witicd hearmnimy
i nverse-square | aw Brrazfvwl an notjon 15 "force",| ocateg af..one focus‘_Iof the
el lipse in the rOARFCHY P st A510h KeREE M TAYE G FLAIR- %GBT MRy
"force." resultiwig dlr qrogthel atom gaw te carg raxyl toifndh (Plaretorwiskl |sveep amat ed at
the second 1R Uslat Nrdid | 1Pyl siRidics A7 dlaYfith AKPT AN dife LNe
present 20 inventton represent velocity al'ong the elliPptical orbit. Such a
non-circul ar el MagketalPBrGR tranging 4ok th Mg betwgem the BrIwrdn
"star" 51 at ongdiamis, el ddre dwiemifras twindn tilee dﬁﬁmﬁimd@rmﬁgm%i ng
at a second foc%si 5. Just_.as i.r]:[il anret ary 25 dT'EliCh nifc')s, t&e J,:orbiti ng body
w il sweep equal a{%o‘f)eet%cgﬁli ST (RS n aeqdaﬁ ST
Theref ore, when adnslidrimint i ng baoly, i claodeett Eristanrramding hiss oitbia al
velocity w lJe bg Ju ,‘ﬁ{gh Nty | I " as Pilord jt
vel ocity wil > bgf’%'lo ‘ow. \g\ﬁi %%lverﬁ?o(%é;;‘tlyﬁtgﬁ i%énﬁ%%s of . oﬁ%‘f’{%‘%’ nd
represents condiitfi FREKRHeREIR TARFNDI I i KARIREEHAN | Rewgked i WeeR val
excee;:lsdt Be rgnglq: Mjlnggﬁé'@{smtmti?{%cgrgam@-lidfy m)Lga thaﬂ. }Nou![d be a5
expecte ased on a "squarge r.00t .0 I ne" _relatianshi e e Low
vel ocity portion 53 of or bﬁit%@lg%p%éﬂ%em%ﬁsgmr e?%{l’?%‘hge of
prices during thhdsnfpr witlkerredgard to market price data, it can be

30 applied to other financial data, or to non-financial

data such as biological or meteorological data.

Because time continues to move forward, while
one is performing the calculations for a selected
interval, the four-time-unit window is moving.

35 Depending on the granularity chosen, one must soon
begin the next calculation. For example, if one is



WO 02/~S'1-4-t - 12 PCT/ USOL/ ~B~0OS exceeds the range during the shorter
interval by less _ than would be expected based on a "square root of tine"
rel ati onswOP2/489He | i ne 54 represents the points where . tRET/EHUASOSr oot of
time" relationship is net exactly 5 as one noves fromregion 52 to region
53 or vice-versa. To a gross approximation, if only one point were to be
neasured -- i.e., only one conparison between a shorter interval and a
| onger interval was nade, region 52 coul d.bg considered a price trend
region) while |10 region 53 could be considered a price congestion region.
Eowever, fgyv us efalll cyl £t red imme@?ﬁ dsa bzeauiadﬁnﬁasﬁdadml,?mdoma@t wazdirewhat
etter predictiqns ased on t oi_nts. t wo_consecutive
‘points are 15 t engﬁgieje. &q}a{m%dﬁo&}%g}?%roﬁ?%q "ﬁ%&ﬁ&f‘lw &g Hnd
short interval severe wimute ace Qerhans corldh tdrmores am beoupar t ildultdre quadr ant
of orbit 50. Th b 5 : pal ; #{Féq.ﬁdﬂ %h f “square root
of tinme" expect %ﬁm n%l%%%ﬁde%?cﬁ% S |’gﬁ%xret ] nn?h%e%glef r&(raéﬁrﬁqjt en the
measur ed pheRomBSIL -befaaiera & xant lanthraangastt isehe odt Wdceplivenrsgenon
including a nat ghal Pheflimaitipre i Hdb GUadnaHt | i@Wéﬁéﬁf'd&ﬁ“’!ée
I's
w

orbit), neaning that it is .inh a_trend conditiqn and the tren

accel erating. | tASEPEHRLE gnaldindery wish gobt e gadd ok Usedibdr e r oot
of tine" expect atdatom, arhhg hesagdlaongy ithd Eamviidien fdue fhicixts ey t he

measur ed pheno [ t unj I i bi 1.) . Ireani ng
that it is in g%{é?%r{{fct% diq%ag";loacguftxlétqﬁ%qﬁ‘f’endﬁlgssaag%é'g%‘gmat%%n&reﬁ}d'dfﬁf t wo
poi nts are MfashiAdr hWirs AnlY evenmhdiva Hhouns)maye nodoteoff neiquent
expectation, an@ridifyeC Wihg S Werali dfte hdulla atpgfe'&f e Beagured
phenonenon is in %u drant |1l (assumng a clockw se orbit), neaning that it
is in a congest P %d'rﬁﬂrhtiatﬂpré@‘:}hd decel erating into deeper congestion. If
two points are neasured, lmtlamy everss tdlan dfhéHiswent iheell of WO
02/.t89~~ - 13 P -4 ti.e". expectation, t he second is higher
than the first, rtehgégrll%tr%bogfst]?&ed:hpr%gr?&%%&ﬁ"q?q% %gé?r &Y SFassuni ng a
. cl ockwi se @5bi signidddant demputiing rescanoesges tino @ coondianicen width i s
accel erating oulrQft HerC YRl Y e ridradeiend. tHda! Id&nﬁqnﬁiul d be in a
ed,

situation spanning two %uadrants. j tg) pai.nts are neasy e first
exceeds the "sqf&RPYSHE &S iﬂ'ﬁé"‘”éi?ﬁe Yadldn Ofa fdrasSe Usddich ¢ hes metdod han

the "square roobfofthd nieivelk immectzat ipart dfer tdubstrdptieth prengmenon has
just crossed fr quﬂi i jntg a st condi.tion. Simlarly,
if two points a(raegt?rae%eﬁér&g&’, ectefdljgjs% Q;Ih% Imeesq"g1 art %ﬁgsﬁﬁaerre root of
time" expectdt i orefarahlie wadsh@dreetceadsartte d shsdmsbuded tomfian me"

expectation, thes tdhe mRASURRd Hah has Jt hat/eP338d Jrf a2

congestion condition.into a trend _condition. The predictions that can be
made using two FOMRYEER # nm fhe @nalysis. QR ¥y fwthfhdd vl
congestion t owabe @dmeembuldlilies tics hamnes tihee lartel yesief wer formeex amlye, | f

quadr ant 1V, |1 e Thd S it 4 0 Gt DA ik B 1

the price i €5abprodramid@dt apenanes aherertdie jqomputer is in "screen
saver" mode. In one embodiment of such distributed
computing system, a subscriber would have the option of
whether or not to make his or her computer available,
with those subscribers who make their computers

30 available receiving a discounted subscription rate as

compared to those subscribers who do not make their
computers available.



25 is still congested and therefore there may be willing sellers (or

buyers) who do not yet realize that the price will soon turn around. One
can det erwPDr@/H8H¢ direction of the predicted trend based RCTUW1M840&8Ct i on
of novenment of 30 the actual price data at the tine of transition from
guadrant 111 to quadrant IV. That is the point where the congestion begins
to decelerate. If at that point prices are noving up, the only way for the
congestion to be decelerating is for the spked of price increase 35 to slow

until prices start to fall, nmeaning the comng trend will be a downward
trend. If instead at_that . WO U2/.189~~ - 14 PCT/USO/~8.1U5 point prices
are novi ng down BERE HE o R s B t 0 be decelerating is for

ATANC A -aT
>

“the speed of price decreasg to.slow until, .prices start to rjse, nmeaning the
coning trend will be an u?}ﬁb‘? PRI AP %ﬁ)ﬁre O%Jzﬁcittsaﬁr\gg aér"@&’ﬁ@tﬂ%? an
be made, no quartthet dgiriventpranivilbrbe apHeerardd eipars icomstiie radiiors ofof how
‘long it will ta f ’ ; . 0f. con ion.. Such a

predi ction, hovveiE?/Ieer_,ﬂn%%ﬂ;dfegﬁ%%cg%%l%%%,Q:%z{qél?al ny spaced in
time. Actual 5, CRRIBRGT 1B Ml the grhss @ftioompanting drawisgs - 1na witistt er
interval and | ong&e irdfinetoe ahalHersL a3 &0 NUlke hargohasis here is
that the tine b Lh\g/een theL_t secocfd, and third neasurenent points should be the
sane as the ti héF ridt “‘gﬂd’hs’econd measur ement points. 15
Because equal areas al ong Fd.i pgse s5@nmesdanpa es pefn mrdwni agf wddt ilon»E 4 he

ar ea~spanned betp\tg%?ch%ltée ﬁle%or]sqlaaﬁ%éj ?g_lrS% g)@ %@mt equal the area

spanned bet ween rst and secon r, one can then
extrapol ateldnd predi ct wid&® éhdswid Ignaphafcompagriagot 20 namgd ngdaift i onal

equal tine integtack il Mg iReWnli g ong the el lipse the
measur ement poi nt nust nove during each tinme interval to sweep out the sane

area as was swept out bet #e&h thd& iar Sraphy shovwdng SBeaternfangdnseaf t he

second and thir dtpaknpricds Shan aduld be Ppredicesd bYe Briowiamnt er val
required to sween. § peci fic area, one can extrapol ate and predict how | ong
it will take to reach'a specific point on the ellipse based on the total
area to be d$Wept to reach BIfat 4pdisnta g3@phoshawinghles somsingingvelfoci ty

poi nts cal cul at g¢ c2&CoHdidesd +& 4N d j BHRARSd N ti e,
there will be onl ¥.ongr el lipti (?al ggg\gﬁ?ﬁ gﬁe?l?g%ﬁﬁ% suchqornbi t al

vel ocities can BE*Hiso as to sweep equal areas in equal tine. That

el lipse can be 35 found usingy talllea @flotl Idoripatdngrehie0adidGhcorar e
commonly used b r rs, and which _nmay he .found, WO 02/-1t89-4.1 - 15
PCT/ USU1/ - t 8- ~Uét§.§:t§. ?)Qiq‘%ﬁa'&soc%i & Wft\?;?y&r%&lt.’, Tafel n zur theoretischen
Astrononi e, 22d ed. (Lei pziFdG.1%34p. a schiematiisc bdoickn ddadram ofnamset of

measur enent s ha%xbﬁ@'lad“ﬁ%&%reb%%@reﬁﬂ Wi PRI @hed iHeRti¥h Carf: 9+

one-n nut e/ four-m nut e nmeasurenents, or one-hour/four-hour neasurenents, or

one- day/ f our - daPenB#8&F enent's, etc. However, additional information coul d
- be gl eaned by taking multiRicGe Fetis of grapturcomparinglithe remgiceulst at
every mnute, t ‘ - i _nut .00 RUL r a _one- hour/
f our - hour neasur%lg‘%ec%t.,%&én %q@(?nl‘eé- S’Jaay%%&&?q- %%&ﬁner&g% re%&c&@%Y tther eby
| ooki ng at REngBrawaigRomotdom siemndard;
FIG. 8 is a plot showing ranging of prices
along the orbit plotted in FIG. 5; and
FIG. 9 is a representation of a preferred

output display produced by the invention.

30 Detailed Description of the Invention

As described above, the present invention
allows one to 'monitor changing data over time
intervals, and to determine, from the change of the
data during the interval, the present state of the data



Exenpl ary conput er hardware apparatus 610 15 with which the present

i nvention may be inplenented is shown in FIG 6. In FIG 6, which shows a
first prevewnegdsp+enbodi ment of apparatus according to the iRGRAVRULIEBKOSSYStem
610 i ncludes a conputer 611 conprising a central processing unit ("CPU")
620, a 20 working nenory 622 which nmay be, e.g., RAM (randomaccess nenory)
or "core" nenory, nmass storage nenory 624 (such as one or nore disk drives
or CD-ROM drives), one or nore cathode-ray §ube ("CRT") display termnals
626, one or nore keyboards 628, one or nore 25 input lines 630, and one or

more out put |inasfiddiveldo Q{oﬂﬁﬁtclhré‘rv%l'dét erGRNIRGE Qthed A L @Peent i onal
bi di recti onal Sé@é‘ rﬁlﬁgus 650. | nput tgﬁi cjc_hl re 636, co Ied tg conputer 611
by input |ines B arﬁﬂeerréht t"érlr\‘r:'arqret§“ §Ehid caNddem or
modens 632, whi m\rhssdlmr rrmy Hst roudrss qratmdters Q.ermlieerdatt% Q@mpmieer
comruni cati ons ahel one | i at a
‘I'ine (such as a%?ﬁ i ne%%%ﬂp%an TItl)'le d%'t o)fa tf‘(rj? é‘ﬂc%tz}ntt

obtain real - rre-n(‘(ﬁntrm -wiglal -Qnema)tedm @@a&rd:‘rypmssm«:q)ra cata ai,s f rom

a source such asyrid eflodieed f+ &%e et&g Fq_)i,fé@nges
or a WOO02/- fp894- 16 PCT/U% fee Tn%gma busrnegﬁk’ata
servi ce. MvdensbPYo@ ditafdonshhn bangd l%l ey inyesseonoae £ tthsough t he

| nternet or otherunbey icE aréga_sa?esweiﬂ/\rﬂﬂeea@nt errm veike ehad@tiicendd ya the
i nput hardware 6 ives, 624,

di sk
particularly foﬁqa&%)ba}ﬁ%thlsef?ﬁqs&ﬁmﬁgﬂgw |an r lfl Sﬁfeﬂ"\%ﬁtds 5 1%t
data over | dfg parahedd ahamit &y yiearisible cwmdjlumsdidnen wiitthh mdlsghdyed ey nal

626, keyboard 6 j_| ul.arly to
select the 10 t%?rle%ércﬁ{ 3’2 ‘?@'dgé % otteetgld gj”t %q\#élréams%ééfg oasroupl ed to
conputer 611 by davigFRed 531‘64(91"&15@)6 g e B The Ilya“be(éi rbélr@eerﬂmmonal

conventional degyefen %lmyuéf RN DRV R BERIRIRAG RBY. | ncl ude
CRT di spl ay terg]hnal 626 for 15 dISp| ing the values of the ratios for the

sel ected peri oddM% héKpMEAe r dPOSE MEASUFHEMENLSH 8% L HiMss on an
ellipse if ds&si rre@re@mnuta M@@mﬁé&mlg@ys&]em idogdsudta cwangeer or

other printing jl\f:'eq_‘;/ Ghtacil hgﬁ]gﬁt b%%@g gtisré%dmmﬁ %“% cg

20 disk drive 6 store Syst put Use

har dware 646 | n@PuJESLlHe inneds sHth %@Rﬂrtq@klam avho
avai |l abl e to subger IBHSPRId @éiq&&gobﬂea&rﬁrrﬁxﬁ&%z h%i)hﬁzaéﬁﬁ ibove,

i npl enentation of the 25 esent ventl qQn.my b t ati opal I

i ntensive. For exanpl e, ha? Hﬂ&d%’é‘h erf{] '“)ti'he system
nmust cal cul aide trleéemn'cm (n‘o tFrIGSr arlg@ over the pr evr ous four mnutes to the
range over first of those{ L&%s ividual 30
stock or other instrunent be| ng tr 5’ lrno?é:ﬁge\i}ﬂn%%e Q%‘ sﬁﬂf

cal cul ati ons dode Bedd dirsdy 1h&idledeuilty ﬁo@rhlh'bllram |Qfd 11@111@/ ¥or the
preceding four day speirat tink ﬁme&v@qnatte Ay ﬂdl@dtrv%fse”ed

Wi Te they ate TORRGSHERY oo ats cimE by C”@mﬁ it al St ons
duri ng W0262/ a8eal of thg c1rc1e 14 of radius 2r is four times the
area of circle 13. Therefore, the time necessary for
the particle 10 to move throughout the area of
circle 14 is four times At, or 4At. This longer time
interval includes the initial time interval At (insofar
30 as circle 13 is wholly within circle 14), and thus
concludes 3At after the end of the initial time
interval At.
FIG. 2 is a graph of stock price changes over
time. Instead of circles of radii r and 2r, what is
35 important is the range of price changes, between a
minimum price during an interval and the maximum price



PCT/ U SO1 /-L805 processor idle tinme. This could be required by the
subscription agreenent, or it could be optional, with a discount offered to
t hose whovalRd§9+#heir conputers to be used. 5 Such a di st HAAWWd4EIRput i ng
system can be inpl enented using the FRONTI ERT'" distributed computing

pl atform avail abl e from Parabon Conputation, Inc., of Fairfax, Virginia,

W th subscriber conputers 660 running the PIONEERT[err] client software,

al so from Parabon 10 Conputation, Inc. ThelPTONEERT"" software functions
as, or in place of, a "screen saver" program_.processi ng Sat% durin

peri ods when thdugisdehhasuldtervadn s&Be & diestapateelalnPhgdikatiedul ts
to the FRONTI EREE' plptindm wita tiife kgt ahdet eecehBieintatvabepfiork to 15

-whi ch t 660 t hed. _I. t.i CP i

of the various CHSGE Lo Y0 Oe BvREL STo3e e ke 080 P HLReaharE  sheesses

from mass st or agang@4 24n bedoeess o5 ioumand oaxionuk pyicesodurdng tael

determines 2 B 2RRGRGR:06108A U RSAYY M baREe FTUn@ENCRRCT o1 ably
rcel ata to subscribe

al so directs™thé pa I'ng out of ) rs_conputers 660 for
processi ng, andmimdmew! lassk makiawm Rrgcefaduding theosBeTEQTd Ak erdiddned

by subscriber coRpyher $Hbes?priRided HReHuitRd a9@l gbmg%cwamtx&recﬁﬁ

(or on a plurality of conputers co-locat.ed wth conmputer , or whet her
performed on a &Ps@r PR BFEOWQISH: ML Bh i*ber conputers 660 as
just described, each conmpwtey. wowsd sifhtlar gioviaeasubatrentand@ Bad nits
exam ne all_recorded val ues .bet faur (T80 £ | ) 1. ni i to
the neasur efgnt W&%tt\ﬁﬁ?d%t lrc:é.’e\%{%l%%ee ?r% 'tsTg{;llSo)r&%{T% t%égur?gggu%r I(‘a”thrn%nr!tg pag'l{ nt
of the price or outddxde &drsemdss Wuagingh@admah &hehacyerrate ffe B3GR en

the maxi mum and JRINIFNHPMAHRP i35 Yl Rekdiiind @ Wahini Eoent v &fs woul d
then multiply tﬁaat result by two to aobtain the expected r q:e betweg__P WO
02/ -189-L-4 _ 18epistrd s fhes BEOWHAT SIfePn iTe Gire NGRS YD ur
time units priop pyildee tRarlr ementtHis Parnicdcular waseyr éhentt nexiditis The

ld th ' 11 d Noldl [ b
reacur o0 dureng SO0 SR B dceiy it T e RAidER, U HEET (0 °°

bet ween t he maxichamcge®d m ni num val ues during that interval to obtain the

actual range. The actual raRge e P e & P €4 9 d e axjpect ed range
as described above. _ Alternat i4velg %lcorrput er 611 or eaiﬂlﬁlgﬁi{]ndi vi dual

subscri ber conpFe&I i ishd@Hs Ty e G AR it h & i®an notion
standard chip agitestridiedhrieyan WitdideWarad |imv comitredm iompdte son,

for any ti i nterval , .betwee he t L t ; of the
price or index f’l?vﬁé“%asq.ﬁf\g)&&% angér; %%&%%fqﬁ?rf%%g%%ﬁ%%%ﬁ%r%t or
provi ded in t he urritfeirng iGatehigss alepifated by dhecdpwniEno motafors gt zc X ar a,
Cal ifornia, genehal ¢ptdndet LB IS ddngd I catdiaampf nunbers from

thermal noise froma resistor. This stream.o unbers, based on thermal 20~

T f nu
noise, is in fact a BrowniNaFerdtham Whididhe SARE A RT2 5 Yhe data
conpari sons accadigng -6 tdye isheant iz veinderaisiddaed 4 amueislerof

subscri bers nu r of ways.. For_ .ex W I and
particul arl f#]f q‘t'héﬁ%&bvﬁﬂ a%%q%l%citieoég pﬁ'%%ﬁ%%@%\ge&é rl:f{eﬁ’r e%llﬁts' may be
di spl ayed by gr aphitig keheofexphe ttenecanie zivp b | ¢ar (hane 2RY e HeentWhgha
normal di stri butdyn @b hSIURE M JIAS | YL B S e ifrlg MO eS@d #8 drast ual

conditions. These curves would be faor A specjfied tjne interval, _such as
rh‘iﬁ%"%FL'%\

the four-nm nut e Attdi& MULTFIR R R RS fotfe nt sur o ethised, or
the fourhour intgfegiride aitearipul /dmairbding cemsareden sa ayenesaded The
curves woul hqw t he rel ative n e ' u ( r Nt l.Ng
one transact Ozn;)él}’:oqwnlan motion éﬂghcﬁa&fl, £ &K éﬁfnt?ﬁﬁe ﬁ?\?gr\]}gf &3 BE
used.
The graphs of FIGS. 2-4 can be represented as
orbital models as discussed above. The condition of
FI1G. 2, in which the range of prices during the longer
35 time interval is exactly twice the range during the

shorter interval normally can be expected to exist for



35 nornmalized price changes about a nean val ue, which can be expected to be
zero. Thus, preferably, the peaks of WO 02/.189.1 - 19 PCT/CIS01/ ~B~Cs
curves 7ovand4§u4+woul d represent the normalized nunber of PEOZUSUMAEMOES, oOr
expect ed occurrences, of price changes of zero nagnitude, and the abscissa
preferably would be |abelled with the nunber of standard 5 devi ati ons above
or below zero. The ordinate preferably would be | abelled in percentages,

w th 100% representing the peak of Gaussi.agqcurve 70. If the graph in FIG
7 represents data captured during a sufficiently long interval -- e.g., 10

four hours, the g [}‘,bafezq,f Sl Roinlss (e nakiions) moReubdthresufdHeci ent
to generate curve w t'h confi dence However, if there axe toq few data

‘points (e.g., tRENSH &haHes ShYB} AR FIGF as PEF 4mi nbC¥EVeIng ih are
too few transactdomh)mdrherf vl @ - Immm:el&ccmritsltonajt Weomdids teriapdifyg"

t echni ques can l%% Wgﬁ__llg&g rrfﬁe uncer yo'ﬁ'rto%:.%\ﬁa' (kaﬁQ‘Fh q)ataﬂwl n

‘such a case, there in the curv is could be
~ di splayed t 05t heangaalag g;rcglp af mmsﬁ@ra sedA¢renectimamt efisgort
different color 3 qbﬁ»éré‘éwéeg;a&@ My Redftee W s absithadiargdyiepnesenting

the margin of error of curve ternatlvel¥ as shown in FIG 8, the

el lipse 50 descrehRPSQIhAL o e D 3 RId CorErRaR SHOTh GogEd Boi nt 80
representing thegulesd&d a aidtAe @ r&ml&hﬂyemamalgt i (Mg tpatowtBasur enent s.

I n addi tion, the eccentr|C|ty of elli woul d .reveal the relative size
of the congeal ed SFSHE ot sqr'tsbéeq "%’aglaséé‘ﬁltgé‘les BPUEES @rﬁ)ar ed to the

Browni an coné ofinverdest- a@.tana:ﬂtmmﬁpr(cemjmrt yx’b) dlleamr@)mg)lf@rde‘ t he 30
ellipse is close to circul f and
any apparent trends may bellq{set aﬁﬁ%é@ﬂdﬂj% gn| cant rgne\;mscj] e I:?_’H%L
ellipse is highfiylastrgdead in tFeIQﬁmﬁeraQS* 4i $8&nDer anad OgZREd £y@tiTd i t

may be too Late dl@:dtﬂ.iafi: te1eL dfpteainh I rm.Satnecﬁar?}B dﬁnﬂt@alarss dirjeusrest al r eady
occurred). 2/ -1 89~ t%ét 20 PCT/, U S01 / 18r40 o (LI tional i nfornatl on
(not shown) coul WE i MR SPTH WIS P RS d2%s B ian, fintion

i ndicia idens fyifiogded| Vexaifecbldti psee Hdauspiods el reg}la@rsgpesm dheantb e end

si tuations, g'f'eic ﬁ%@ v
accel erating trendrEl-%g%ﬁIr eratsal rfgsctheén dece ert:'?):}:n%h deepenl ni) congesti on,
and accel erating @%em%lm M eb(ﬁ&’lnd!el?é- o Pk UMRHSS (O ser

in interpreting delld ediss ploBatels ath tHe seradiEddue G pitay em‘lllﬂs@ 7, the
10 display of F

t he data o creat.e ellipse 50 nma
i nsufficient tolrge\/éiaflb]ﬁs &(ﬁ?fqlﬁﬁ@éi ﬁFci‘ﬂ%t ViR %%Igmp & i f each
poi nt 81 i s 2ifasdaventdann negkeesahl maj.mr::suyoratlmgm:hmreldd,pttﬂm t he
location of eack:RAIN! EREHIAY hdh MG IR S dP 41

i ntroduce sone uncertainty I1nto poi nt's onto an ellipse. In
such a case, anFheW®edfiFHGr i% t"f?é:l"el':ll"reptﬁr(%nlﬁé‘ths&iﬂ d Pe dte & ent ed by
a band of a dif ffocuat, edrHmS rf&'tﬁ@flﬁlﬁﬂ: iof o) etilgtor tiind fdrGes/ .

Finally, in a par arly. pref Jd. N 9 aS|rrpIe
| ine graph 90 shi 5\5& %‘é e vﬁetf"e%o(#%(tj ‘Ehgasa égl%r i% elc?r erﬁ?é%?i t he
Dow Jones | 3&usmeichianivs,addq 'THiAing dody fvurldt iseerf edqussl (mreab?e
provided. Superiygpaeth At dd¥S ddd'®he "star" in equal times.

Therefore, when the orbiting body is close to

"star" 51, the orbital velocity will be high, and when
it is far from "star" 51 the orbital velocity will be
30 low. The high-velocity portion 52 of orbit 50
represents conditions where the range of prices during
the longer interval exceeds the range during the
shorter interval by more than would be expected based
on a "sgquare root of time" relationship, while the low-
35 velocity portion 53 of orbit 50 represents conditions
where the range of prices during the longer interval



graph 90, perhaps in a different color, can be a pair 25 of bars 91
representing the expected range of the depicted price or index over various
measur ed wom4ssserval s. Thus, if the graph is a daily gr@e/usoruses DIl A,
the neasured tine intervals m ght be overl apping four-day intervals, each
begi nni ng one day apart. The 30 effect would be a 'band 92 representing the
expected range of the DJI A superinposed on the graph 90 of the DIJIA itself.
Note that in FIG 9, the bars 91 form ng-bapd-92 are shown only for the
(first fewtime intervals on the graph to avoid cluttering the graph. 35 As
long as the DIl Axvldds re@imhddsudendattied8dholtitergs neeevas bypaeeked.
However, if the hglue 02/ 89-4~ - é%& RCLLUSOT/ 18-405 npves outside
-band, it may sizj 77 39 PSufzRES sedu Fg PP Ehe SEHPGE F§°%Gb8Ve "€ band
or downward if frkdatdlamship bellhe tlimebénd reprelsengls tbe podwis wheirspl ay
integrating two.H Ofn f | S and.9 e
‘provi ded. Thus Ittiel S sts%{é‘r?e?ﬁg&: Otr?n%@] of r%glﬁggtgﬁaﬁgg'rpv??yH%ﬁafa%g)%lgﬁg?ns t he
non- nor nal dPst ABh@ieoMyess fHPThEETLony 52ak8 FSOAORNP4ueLf Y cRavRaEa .

prediction 10 besed @FddirtapgPrédimatdsnbest pPhay dad. peratskieleedo Bet he
art will appreciate th t he preseg@ﬁ;nventlon can be %ractlced %ﬁF%ther
than the descri BEES iTrerk€ - WA QP& FPEDARIERY: BRLYEEN e S er
illustration andnteirvefl lamd tatliongeradateleapr @asnmadeyemeigibn $2l i mted 15
only by the claij hch . [t 89~-~% - P J,901 /.18. 105
WHAT |~ S CLAI NEBgf“lg]?% &I°?r{egtl(r@g&"e’rdo\r‘éo§%§$z?%Sngafgéﬁﬁgf %grlgsents a

syst em t hat 19ar regione53t iamild ded cemsiderednpr PEileg: coagestiing at a first
initial monent, radeaui I imdei@ird dahauddruNdpaRdibicibals boudl Ber alkigan and
determining an jnitial first rgnge of said data between a m ni num val ue
during said ini PRER ONsONURX ™ and a naxi num val ue during said initial
first duration; and 10 corgaewhgts detterr pretdegdont saudddeamade Ng sai d

initial first d ti t t ed ' A idinitial
frst duraton BASEE OF SPELACIRERL i o C9e SRBBREuRaYR Pearit et nerei -
sai d conpar iLAg teken dés econpaid mpmpaird sonst betweensrespegs ive dang data to
a generated Hr O‘A’Hba%,h?ig:'cqut%ﬁ%q%r)d- ggllgogaﬁ Pehbed cab-rehdl Bohdithohe

conprising, after sai i.ri ng and re sai d conparing, applying

boot st r appi ng t éBnAi BFES IR ISE Fuadrant ofTREPAE: Rd off PBaj rtl EW& t her

conpri si ng: points are measured, both exceed the "square root of
time" expectation, and the second is higher than the
20 first, then the measured phenomenon -- whether a stock

market or some other phenomenon including a natural
phenomenon -- is in quadrant I (assuming a clockwise
orbit), meaning that it is in a trend condition and the
trend is accelerating. If two points are measured,

25 both exceed the "square root of time" expectation, and
the second is lower than the first, then the measured
phenomenon is in quadrant II (assuming a clockwise
orbit), meaning that it is in a trend condition but the
trend is decelerating.

30 - I1f two points are measured, both are less
than the "square root cf time" expectation, and the
second is lower than the first, then the measured
phenomenon is in quadrant III (assuming a clockwise
orbit), meaning that it is in a congestion condition

35 and decelerating into deeper congestion. If two points
are measured, both are less than the "square root of



begi nni n
initial

mul tiple
m ni num
during s
conparin
initial

range to

‘rati o of

g at said first initial nonent, acquiring said data dur

ng an

second duration 5 of which said initial first duration is a
woad2vdeter mining an initial second range of said ®*ETAIEHEEN a
value during said initial second duration and a nmaxi num val ue

aid initial second duration; wherein said conparing conprises: 10
g an actual relationship of said initial first range to said

second range to an expected rel ati aaship of said initial

first

WD 02/ ~89~~ PCT/ USOL/-~B~0S - 23 said initial second range, and
determ ni ng fromisee Y eompetratsion hands dhe mm d sv ariyhey ti’nanThmarrEt hod

of claim4 V\/ner ]tr}:sstlal dtl‘fé)ﬂmt?t{é '?t% uq:e%fag) £ t| q_rgprl se

said ini first ran o sal secon nge

QgIS when

said ratio equal@SHEHR Pt “Gfses&ir@lrﬁll,t H}ﬁaélln@ortélardmtg Jtshatn i d

data are varyi n@cﬁrg@éﬁf&ilcyondwmﬂb% 49 Adc@ 18Ry K sxquare root,
ng that sald aIa Va, quﬁﬁ a trend; 20 and when said ratio is

“concl udi

| ess than sard SGU

at said data are congesting. 6.

The met hod of claim 4 furtE‘nata]dqrrprdrm ragm]lab@lmmm@ autmaiﬁbﬁewﬂﬁnlﬂgtl al

nonent) acquiri uri ue i .an
determning a Sl[l}%’sotsagtgc?la%r?crésjt rfayéé:g'oog)%é'gﬁ %ﬁé&‘i&j EE?H Pfr‘?ﬂ:rﬁdrval ue
during sai d subsxfigads fihest" stmane mwcain@fatm"nmpeajtuﬂ:mhIn ragncs itk
subsequent .firs éggﬁglfglléggygﬂgﬂuiﬁg u3§ﬁﬁ dn al 10 nonent,
acquiring said data during a subsequent s uration o mhlch sai d
subsequent &P seXPR3GET s thay f‘lﬁ?lsélr phenemengmdiag Susequent

second range of csywskeitntifrdietavediend HondiwTona ikt AW idehdetitd sibsequent

uration an axi dur,ing_15 sal Subse uent S

. and cg%arll r%go%m ;ﬂ:ﬂ%arﬁ. Iaﬁfoﬁé"l? B o §a|ad7esg'tf?@d’t¥§ﬁf B:IqT%t

range to sai d s@bgedudt lemrthamitye t"sguarexpectedfr ¢iaté®onshi p of said

Nt firspy thiQors Alcthd UHRC YdRBn S 460G el 1Al IR LE) 20

d corrparl on how sai c?q‘ata are vards 2 . H@g (e,‘rp/:@%gl
15 of time"™ expectation, then the measured phenomenon has

just crossed from a congestion condition into a trend

second d
durati on;

subseque
from sai
/ ~8~05

condition.
The predictions that can be made using

two

points are qualitative -- e.g., "we are moving out of
20 congestion toward a trend."™ This is nevertheless

useful. For example, if the measured phenomenon

is

stock price, and the determination is if quadrant IV,
it may be a preferable time to buy (or sell), because
while the price is about to break out into a trend, it
25 1is still congested and therefore there may be willing
sellers (or buyers) who do not yet realize that the

price will soon turn around.
One can determine the direction of the

predicted trend based on the direction of movement of
30 the actual price data at the time of transition from
quadrant III to quadrant IV. That is the point where

the congestion begins to decelerate. If at that

point'

prices are moving up, the only way for the congestion

to be decelerating is for the speed of price increase
35 to slow until prices start to fall, meaning the coming

trend will be a downward trend. 1If instead at that



- 24 7. The nethod of claim6 further conprising repeating said acquiring,
said determ ning and said conparing at nultiple additional subsequent
initial reovaHsd+48. The nethod of claim 7 wherein said cofearusog/+8uod
determ ning conprises, for each of said initial nonents: formng a ratio of
said initial first 5 range to said initial second range and: when said
rati o equals a square root of said nmultiple, concluding that said data are
varying erratically;, when said rati o exceedg said square 10 root,
concluding that said data are varying in a trend; and when said ratio is

| ess than sai d pyiaite peiées GONE Ity tdWin Saiik dal1d, FR, GI9esHd N9. 9.
The nethod of claim8 further coqﬁ%gaégéégﬁgnuln said ratio for two
.consecut i ve oneSBIITHi P Fiq i§ § 18 the FReds Ay DEkGes
equal s a squar e dequerseftcsa bwrulnti il erime|atdinty tidali i hedaiinare .
varying erraticakly; 1.0 8t Q | quare. root and a
‘'subsequent rati %ch%%@?%%oér%@ﬁ ?é caonﬁéﬁg%ﬁ%%g’t&sai d data are
varying in aStrend and 10 Wuile tquaid tiaf iate airaditdtrignsmvem decmesid d nat i o
exceeds said squihyiatc WU prdAic¥idilddh PE R 3 IIRF RN bl L,
concl udi ng t hat I.d data are varle%.ln a trend and sald trend 1s

decel erating; 1% 37&“9 & i itekey |F% aXamp e Fasdraak ot afd a
prior ratio exceetgestsidiseqnth a Weedi/di%ich,l howdfrerCldySBt gk 105
rati o, concl udi ; | d are estin d sai.d congesti IS
accel erating; \A%%rjl'tr%:éth SHI c?%?l;i%lsd iesqq‘\%ggit?f% it "‘fqua%é:%ﬁ‘@&rlyand a
subsequent H&t i @asc @eddnta nepirgsendts dwa dnicleudieny adsat- -sa dhdateraxe
congesting and $2iedycRN0SH Aoratal ARl NGs WIS AR YooAl! §dss | €5

than said square_root an ubsequent tati 0 excee sal d squaré I oot ,
concl udi ng t hat t8& TPREELIFaeLeEd thadmtden fdime detiween fheasesiandht i ng

trend; and whenaadpihiird adasudenrets paint S GHHAJ O tHed sameuse QuRnt
patiofs tess I3RS Pl iU the’ Wlrer” 33d WA Tastfenel? 206%™V

15 Because equal areas along ellipse 50 must be spanned in
equal times, the area'spanned between the second and
third points must equal the area spanned between the
first and second points. Moreover, one can then
extrapolate and predict where one will be after one or

20 more additional equal time intervals, by determining
how far along the ellipse the measurement point must
move during each time interval to sweep out the same
area as was swept out between the first and second
points and between the second and third points.

25 Similarly, if one knows the time interval required to
sweep a specific area, .one can extrapolate and predict
how long it will take to reach a specific point on the
ellipse based on the total area to be swept to reach
that point.

30 For any three orbital velocity points
calculated according to the invention and evenly spaced
in time, there will be only one elliptical eccentricity
to which such orbital velocities can be fit so as to
sweep equal areas in equal time. That ellipse can be

35 found using tables of elliptical motion such as are
commonly used by astronomers, and which may be found,



30 decelerating trend into congestion. 10. The nethod of claim9 further
conprising: conparing said ratio for three consecutive ones of said initial
nonent s sWparas®d by 5 equal tine intervals; and derivi ng FGTu303 485
conparison a prediction of when said data will nove froma current
condition of congestion or trend to another condition of congestion or
trend. . 11. The nethod of claim 10 further conprising displaying said
prediction in the formof a closed curve with data points fromsaid three
consecutive ones of said initial rmomentsidéntified on 5 said closed curve

. 12. The method of claim2l furiher corrpr|5| ng di Mg@;&d |n|t|al
first range of &i¥ dath BARP SR RExpettedt a?glg

'02/ - 489- 4: 4 PCT/{igirett st -APfroridni dhe draschod 1afi pediay, mllsawerel n said
di spl ayi ng conprises di spI [ raph, ... The nmet hod of claim12
wherein said displaying corrpr'?kgeegdil sp sgly?arggsoa?aorr blotnaﬁ Q: fo15 The

‘met hod of cl ai mmam@ﬂwlﬁlmsmgmdsmésmndj&de&m an;mxrtm]chldat a

are financi alg dagfeatlfisn The éﬂi‘ﬁhodoﬁ)é nﬁrﬁh{a/]&d’}_h%{ﬁdkes?de%%d%ﬁ?%,hod of

systemis a narket and sald a represent price rangin

claim 1 further ¥R HowE/ Ty % %a%@merﬁr |QﬂQWdeﬂY/rﬁﬂ1@‘rrtdaY
acquiring said dﬁﬁmmmﬁ %eqmeféf Stad_dlcﬂirc?idloﬁ.rﬁ&‘n%@:tlﬁx{“ ning a

subsequent first ai d a Ween i mum val ye during said
subsequent first® Cﬂ‘ﬁrcgetf ]; ?Ra& rrﬂehﬁ tdtﬂi%&% l’{%ubsequent first
du_rgtiog; and cmqﬁ;l&r&;]@sj SLWiBEq,ueJI‘Ie fams]tdratgeavm‘}rylmnﬂlﬁ,da:;ace_dtui ng
said subseqy - £ Q%‘ﬁqé‘{ ge Qf4 2 -?1[ a.during
sai d subsequent I T st t cI ai m urthe

conpri sing: begifAWTTqART é‘@%ﬁ‘@tﬁ%ﬁherﬂnd # tang - Sayier -akequi ri ng sai d
data during a suRssfiiiierteCaitth 5 HHaHdHN 1o S aidhgiURSROWSYrtf i I St

duration is a | tiple .and determni ng a subsequent second range of said
dat a bet ween an#ierﬁ“ﬁlﬁﬁ% P dur i ng sai d subsequent second duration and a

maxi mum val ue duri ng W @Xelf)) 19~ computer hardware apparatus 610
15 with which the present invention may be implemented is
shown in FIG. 6. 1In FIG. 6, which shows a first
preferred embodiment of apparatus according to the
invention, system 610 includes a computer 611
comprising a central processing unit ("CPU") 620, a
20 working memory 622 which may be, e.g., RAM (random-
| access memory) or "core" memory, mass storage memory
624 (such as one or more disk drives or CD-ROM drives),
one or more cathode-ray tube ("CRT") display
terminals 626, one or more keyboards 628, one or more
25 input lines 630, and one or more output lines 640, all
of which are interconnected by a conventional
bidirectional system bus 650.
Input hardware 636, coupled to computer 611
by input lines 630, may be implemented in a variety of
30 ways. Modem or modems 632, which also may be routers
or other computer-to-computer communications devices,
connected by a telephone line or dedicated data line
(such as a Tl or T3 line) 634 can be used to allow the
system to obtain real-time (or near-real-time) data,
35 such a stock price data, from a source such as a direct
feed from one of the recognized stock exchanges, or a



- 27 PCT/Il SU 1 /-4805 said subsequent second duration; wherein said
conparing 10 conprises: conparing an actual relationship of said subsequent
first ranye oedssai d subsequent second range to an expect edCTAUIHBIOShi p oOf
sai d subsequent first range to said subsequent second range, and

determ ning 15 from said conpari son how said data are varying. 19. The

met hod of claim 18 further conprising repeating said acquiring, said
determ ning and said conparing at nultiple gdditional subsequent initial
monents. 20. The nethod of claim 17 furthet conprising repeating said

acquiring, said_determ ning,and sai d.conparin begj nni n t ol ti

addi ti onal subsgﬁﬁé %rpﬂl?l PSﬁBﬁﬁﬁtéagalﬁe%%gC%Et%ﬁag%wg ArF oD ?%?ther
‘conpri sing repealsogmagi Heaugedr togaliewdadeess nthirogghnthg alnteongar i ng at
mul tiple additigpa S no rai.ion
differing for 58€aé §%.88£1?E 559E§p Hé&haékfogﬁg%i.né?%geggtgithat vary
‘over tine, saldad@pﬁlanaélymnﬁhﬁsiﬁgu nBarRawa bR, 5%@gmﬁﬁlﬁ@mﬁ¥1%9flrst

initial nonmegt, cﬁCﬁ@Mraaslvéal erda‘iakda{:wgsaazmﬁ;aﬁhéulsﬂﬁ ﬂ@fatl on and
determning an nitial

b g rangﬁ a dat a_bet ween nh my h
during said ini {PBPEF PEsPLERPEEF ﬁﬁa (ﬁﬁxFﬁﬁﬁ1%a?ﬁ%rdﬁ?P 3 E%l@ Phitial
first duration;dabd oeepslbng peppedsngushi dsfyeatsranie obnjfnestidndata

during said initi o] ra a j sai d

our g, Sat . tdeh BACSS o8UERERRa1 OcRe! 2P0k scde ihd difpgeonld,
PCT/ USOL/ . | 8- 408sed28s 28. iFhutagpuiaeuspattitularke tarspdectobheising a
Br owni an nnibonF§ﬁéngé£§oggnFBa5gr wheegi n: said conparing neans conpares

said 5 initral first sal d ata to a awwmgag noti on standard
generated by said HromnlaﬁuﬁBFFoHa§PHﬁH§r64éen€?ﬁP gd 59 copRUEBpaPitlus of
claim23 furthepy cgﬁEEuQImgnéeaa&ofomagpphmimgrmyobetimpmemgntedhbyques to

For. boginni ng GereanhiprAs, SBRRERR (Bhofe? BEGExHRISCofRHBE ° 07! g an

initial 5 secondaudwareof46f mali dhcdude CRTt diaEpipysteguinglon2hsfar

mul tiple angsdeaﬁgguag aEhb”b5165358§08Heréaﬁﬁoefféﬁ'éhéa%éléekéﬁe” a
m ni mum val ue duri initial second duration and gg Hﬁnlva ue

during said |n|PF§F°§§coﬁH Bb?aﬂ?éﬁhlﬂﬁérEFHre§9n§aFa°Bo §eneans
conpares an aCtﬂ&luéé'ahlaﬁsblmlpﬁesaﬁddEBttedl f busputahgedwareasdsi niti al

d t ted t hi f t t
s d inicial scEoRR: Bnge” inkioRe 8 BriBLer, BF Srhar bRunkiEd aRBIRE. g
data are 15 var ¢&Rg. sEGthEhehapdaC@pusoutpvtam#VZBEwﬁﬁpéuﬂeﬁal@rnéans for
comparing agg da&sk%%gg kaars 3 rs%kg gyséahdou@bhtakeofrl nskekange to said

initial second ran n said ratio g %ﬁ are root of sald
mul tiple, conclE&E?lﬁﬂat°§§P&td§95d¥P§ev§#§lﬁgc PP&E | pecessary

hardware to make the output data available to
subscribers over modems or routers 632.
' As stated above, implementation of the

25 present invention may be computationally intensive.
For example, in a preferred embodiment, every minute
the system must calculate the ratio of the range over
the previous four minutes to the range over first of
those four minutes, for evéry index and individual

30 stock or other instrument being tracked. This is in
addition to similar calculations done hourly for the
preceding four hour period, daily for the preceding
four day period, etc. This can be achieved in a
preferred embodiment by having subscribers allow their

35 computers 660 to be used, while they are connected to
the system, to perform some of the calculations during



WO 02/.~89~:4 - 29 PCT/USQOL/ ~8~0~ when said rati o exceeds said square
root, concludes that said data are varying in a trend; 10 and when said
rati o i s wesg4sHan sai d square root, concludes that said ®ETaSHH/E8405
congesting. 27. The apparatus of claim 25 further conprising: neans for,
begi nning at a subsequent initial nonent, acquiring said data during a
subsequent 5 first duration and determning a subsequent first range of
said data between a m ni mum val ue during said subsequent first duration and
a maxi num val ue during said subsequent fir? duration; means for, beginning

at said subsequent 10 i ni I nt, i
subsequent secdﬁﬁoﬁﬁFﬁPFo%dgF gﬁﬁ%h sgﬁgg sgguéﬁtg?g&{?e% ‘%tlon i s said
‘mul tiple and deswbatnipyiansagseguent, seCohd conyd be eptriomala Weéthean a

i mum val ue e $20u 58! deSUBSAILENEnSRECNH, (AT SbiOBngie! EofiBytaue val ue
during 15 said Subsequent second duration; and nmeans for conparing an

-actual rel ati one®iBsed-sai d subsequent first range to sai d subsequent
second rangesto an expect gdchehatlispghbntred §@m§usﬂh§eqy§ﬁémftaﬁtbéange to

25 d dat Seg‘r’i”tvaﬁﬁiéﬁgnég "R eRg, BhF PRONG RN R EE S TOP AR, FOMBRE R O
means for dlsplpyangosmldvamlabaé fromtParahogeCompuaadldataIaqd,saﬁd

0 ] s safd
G Spl ayi ng maantdt Sptay S Egiita: oIECABAER T BRAbEERs OBy [ °S |

/ ~8~(1S 30. Theruppangt DbeoPI@NEEﬁq 2slw¢@+te59f§a'iaaed| 3pEgy LEgMERF&bon

di spl ays a ppbi¢ahpltatiocdl. 1hbe apgpar @tUﬁEQﬁ"‘C|s@lflﬂ:w32evwiaheltlioml Gssystem
is a financial sy s?en1an sai.d data are financi, Bgaratus

d
of claim 31 mhe@ﬁlﬁnsﬁiacﬁlHgncParsgﬁg?EnFPgeﬁ nBF?SFaQndP§8FSSﬁé

represent pricedagagiiging periods when the system would otherwise be
jdle, and returning the results to the FRONTIER™
platform via the Internet or other data network to
15 which computers 660 are attached.
In operation, CPU 620 coordinates the use of
the various input and output devices 636, 646,
coordinates data accesses from mass storage 624 and
accesses to and from working memory 622, and determines
20 the sequence of data processing steps. CPU 620
preferably also directs the parcelling out of data to
subscribers' computers 660 for processing, and the
collection and aggregation of processed data returned
by subscriber computers 660.
25 'Whether performed solely on computer 611 (or
on a plurality of computers co-located with
computer 611), or whether performed on a distributed
basis such as on subscriber computers 660 as just
described, each computer would, for a given measurement
30 point, examine all recorded values between four (for
example) time units prior to the measurement point and
three time units prior to the measurement point of the
price or index to be measured, and compute the
difference between the maximum and minimum values
35 during that interval. The computer would then multiply
that result by two to obtain the expected range between



33. The apparatus of claim22 further conprising: neans for, beginning at a
subsequent initial nonment, acquiring said data during a subsequent 5 first
dur at i on WOd2d84ér mi ni ng a subsequent first range of sai d MAVESKHESREen a

m ni mrum val ue during said subsequent first duration and a maxi mrum val ue
during said subsequent first duration; and neans for conparing said
subsequent 10 first range of said data during said subsequent first
duration to an expected range of said dat-alduri ng sai d subsequent first
duration. 34. The apparatus of claim 33 further conprising: neans for,

begi nni ng at saitthes Ubsegriettinaiintdrvandetvesryfioumging danddsa Ritkhg a
subsequent 5 seqqnd. yluradd Q0 Qe g 531 £h$ RS Gt rldnlettt Yyid on is a

‘mul tiple and determ ning a subsequent second range of said data between a

mi ni mum val ue dFhe CYRUE R AR fihek @RINRSR dliloresaFdeddimad i ue
during . said sulseqeide SSEOIHEEKINES i B8, medRidd Gadithas WA iTehddy means

’ t ual | ati f i d b t. first t id

SubSequent | s CEor SR t i SR TR ST Oh o o e et

first WO U2/ - lnfifk muin -arfd mBCIMSUWE Tied |duriangehat siaitlersaads dopient

second range, a%%@%eigr&@egcg]{m?ﬂ co | SN, ¢ Wﬁ@éj_xﬂﬁhad atr),fIen
0 over tine, sai

0
varyi ng. 35. Apparatus r anal yzi'hg dat a at vary |
appar at us conpr it repmpared &£9 ddie ferpedked irAnge At dgsqibediahaie nonent ,

acquiring said data duri ngyB¥eiridtivdly, fedsmduttbyr 8410 sy processor for
determining an initial _first ran of 'sai d data, between m ni val ue
during said 3%hi tingiyiqugl oﬁﬁ%ﬁ‘?gﬁ%oc%{“%%%?ﬁ%}'%&“ﬂf}r i‘"rﬂj“rsgiir?bei ni ti al
first duration; eWieimped viklsa dBpswacktss anocivpasttendaidl dhipstas ange of
said data during,said Jnit]i I rst. durat i r sal uring
said initial fir %S%jr%?# oanba&e‘f(%)'ec ela&ga@‘%fﬁoné%f%vm?%ﬁﬁﬁ ch]d_ oa?{%rg'
apparatus of cl diow 3y winerizterpvabi metwvenwhanremialmnd axrect
generator; V‘he“é.ta{h\'/%éaéfj HDCES SOF £8e 5G4 didi i) Be fdduraémge of

said data to a ovihi an npt1 on standar enerat ed by said Browni an, notion
standard gerr atRRT eFATPRAR: R TR O‘Bf‘%é'{&%ﬁ%%%“%%%rr%"f rPE%‘f’\(,ng]%‘?o’c%ssor
appl i es boot st r ajipe nnt eIPng yoeshipsen| df aomuinedl dabrpoBatidhe appar at us
of claim 35 Vmersealtn%a Clara, California, generates a non-deterministic

"random" gstream of numbers from thermal noise from a
resistor. This stream of numbers, based on thermal
20 noise, is in fact a Brownian motion standard. '

The results of the data comparisons according
to the invention may be displayed to users or
subscribers in a number of ways. For example, as shown
in FIG. 7, and particularly if the Brownian motion

25 standard is used, the results may be displayed by
graphing the expected Gaussian bell curve 70
representing a normal distribution, and then
superimposing a curve 71 representing actual
conditions. These curves would be for a specified time

30 interval, such as the four-minute interval if one-
minute/four-minute measurements are used, or the four-
hour interval if one-hour/four-hour measurements are
used. The curves would show the relative number of
occurrences (each representing one transaction) of

35 normalized price changes about a mean value, which can
be expected to be zero. Thus, preferably, the peaks of



said data feed, beginning at said first initial nonent, acquires said data
during an initial second duration of which said initial first duration is 5
a mul tiplwpogasd4processor determnes an initial second r AFUWI/A8HFd dat a
between a mninumvalue WO 02/-t189.-1 - 32 PCT/U 5111 /-18-40S during
said initial second duration and a nmaxi mum value during said initial second
duration; and 10 said processor conpares an actual ' relationship of said
initial first range to said initial second range to an expected
relationship of said initial first range-td9said initial second range, and
determ nes from said conpari son how said data are 15 varying. 39. The
appar at us of tcl aurves ieraid 7dawdudborepsesenbr hbe anoumpdisedsnuubenmiti al

Tirst rande to sal dotaiticalostecend ipRutcaNdocubansad bal ppiggual s a
al conc

square root of 5 s mul tiple es that said dafa aré vary g
erratical ly; whehaBges oft iZero Meead tyded §ﬂGaFBEr%§C1§6ﬂcPEGE§rPH ¥ said

‘data are varyi ngohldabe Q%ela.fédl Mt\rmnesauﬂlbégt b &Bah@sgdt han said
square root, _co clud%s t hat ., sai The apparatus of

aé 188 conges&é é
cl'ai m 38 whePei ASVigTt4 Eﬁt&bﬂgﬁjorb G ARG BbeE bEﬁFelnltlal noment ,
acqui res sai d darefduabily csilidsbgudabefliedt idupatcentagesai diphotessor

determ nes a sugggggﬁg&Fﬁkéfgﬁlag&skp%fsghqsgggﬁ Q&E&@eqoa m ni num val ue

during said subs a maxi mum val ue during said
subsequent first durationIfs&he @xephs dedFIfeginkeRgeaenss date subsequent

initial monment, céﬁﬁﬁt@d’@u&aﬂr@ d.\ats@f@%aeﬁtayswbﬁgqmaér&a@nd éugatlon of
whi ch said subs uen |rst rati S oces
det er ni nes &0 sugg 5%@ Pgﬁ%@rbpf gpaadHPéngﬁt&EEﬁnﬁaﬁ£ﬁPﬁﬁ val ue
WO U2/ ~89. ~~ - aﬁouEGTbu SOffici@mtUSol gererabg eardesubsedurnt second
L on 2ndor HBAETMERAl U g% © 30 chUBEC BB o8 °FBU adPh b RR "
(e.g., the 1nterva1 is short, such as four minutes, and
there are too few transactions), then well-known
15 conventional "bootstrapping" techniques can be used
generate a curve 71 from the available data. In such a
case, there would be some uncertainty in the curve.
This could be displayed to the user by, e.g.,
displaying a band (not shown) of a different color
20 about curve 71, with the width of the band representing
the margin of error of curve 71.
) Alternatively, as shown in FIG. 8, the
ellipse 50 described above can be displayed, with a
highlighted point 80 representing the present, and
25 points 81 representing past measurements. In addition,
the eccentricity of the ellipse would reveal the
relative size of the congealed group of buyers/sellers
("dissenters") as compared to the Brownian core of
market participants ("majority"). For example, if the
30 ellipse is close to circular, then the number of
dissenters is small and any apparent trends may be
statistically insignificant, while if the ellipse is
highly elongated, the number of dissenters is very
large and it may be too late to join the trend (most of
35 the gains may have already occurred) .



" relationship of said subsequent first range to said subsequent second
range to an expected relationship of 20 said subsequent first range to said
subsequenvoseasgmd range, and determ nes from said conpari PET/EeW4S@Fd dat a
are varying. 41. The apparatus of claim35 further conprising a display for
di splaying said initial first range of said data and said expected range of
said data. 42. The apparatus of claim41l wherein said display displays a

| ine graph. 43. The apparatus of claim 4l wherein said display displays a
orbital plot. 44.. The apparatus of claim3p wherein said systemis a
financial systemand said data are financial data. 45. The apparatus of

cl ai m 44 wherein said finanﬁhgho@ﬁ&tQﬁfb&m@tﬁ&hkﬂhoanéh&&hd datiadr bpr esent
‘price ranging. 46...Th par a|n13 erein, said _data feed,

begi nni ng. at a $HHS && %h diﬁﬁkﬁﬁ ?agp 8s sEPY §3PIP éﬁrlng a
subsequent f|rsundunma<mdenirﬁynmgpMadessopfdeﬂénpsae§Oarsphsequenngf|rst
‘range of said dapg AT RLUE 1AM NG5 AlnS LRSBRURRL Flicst

duration and a naxﬁ%hn1va ue during sai suggeduen first %Uratloh
VO U2/ - 489r 45- descpdbed)above,- represessiadpaccedesatingpsresdsai d

subsequent 10 fjgegle1e33@9 rf t%@ddj delce1dwaitAagS qiddepebs agyerbnbkkttion,
duration to an expected._ran jgld dat a durln aid subuﬁge nt first

duration. 47. TR® (deseR1Rger EORI § tP dafs € begi nni ng
at said subsequdﬂ%pﬂm&HthdﬂaﬂsﬂEt asersr dn iatér@abaldgrmMQ dlspbs@quent

second duration of which iag q Hﬁiﬁﬁe% ?gt o% 1;: Shl(;él’lg&l Eﬁ&: qul ttlh%I e;

sai d processor determ nes a subsequen secon ta’bet ween a
m ni mum val 48 ddiispdayaiof §U§be@ueﬁhesé@bﬁduﬁﬁﬂaﬁpo#r§ﬁ@eae#éipﬁﬁnﬁ@alue

during said subgggugl %%fo'ﬂcq'éh%t k@ng ﬂfQ $and %ﬁ(f@.a%%ecqweh@s an
actual relations Bépf sai d subsequent “first range to sali d subhsequent

second range tor8fYdfpectd CFREPLEnsALpearhs BrdnEyBledseRased, ARkGe to

sai d subsequent t&k@ﬁn@ur:am@e,a ahodrdetamne pes:lbaqmtmnd theacagdbnh@f sai d
15 data are var cg] 48. A ﬁEt%ﬁd f or a@? 2|n dat a .t hat vary. er time,
P | it 58

said nethod co P&lnEeSPWh Caft &4 ﬁﬁﬁ?ﬁp §C§U| sai d data
during a finst dotzpiduceasdns dacentainty ann:nor sther &dde off p@é,md:tSdatla

between a m ni nym-yalpe e‘i‘i&'ﬂé@ sairgh Glkht d'c'.-ra%@ Oﬁn@n%n%e%@lﬁ'w vay Ue
during said first durat.ion; eternlnlng based on Brownli ao&Plon
ti

expect ed secondtPéngdldptisad @ath Agbs Tepgssentedu n@ng at

said initial no@afferamt color as described in connection with FIG. 7.
"Finally, in a particularly preferred display
20 shown in FIG. 9, a simple line graph 90 showing the
value of the measured price or index (e.g., the Dow
Jones Industrial Average ("DJIA")) as a function of
time can be provided. Superimposed on this line
graph 90, perhaps in a different color, can be a pair
25 of bars 91 representing the expected range of the
depicted price or index over various measured time
intervals. Thus, if the graph is a daily graph of the
DJIA, the measured time intervals might be overlapping
four-day intervals, each beginning one day apart. The
30 effect would be a band 92 representing the expected
range of the DJIA superimposed on the graph 90 of the
DJIA itself. Note that in FIG. 9, the bars 91 forming
band 92 are shown only for the first few time intervals
on the graph to avoid cluttering the graph.
35 As long as the DJIA value remains inside
band 92, things are as expected. However, if the value



nmoni toring an instantaneous value of said data during said second duration
and determning that said data are varying in a trend when said

i nst ant ark0Wg/48%d# ue i s outsi de said expected second 15 rarR§d/USOINRATS
02/.189.1 - 35 PCT/USO. 1/-48-t115 49. The nethod of claim48 wherein: said
second duration is a nultiple of said ffirst duration; and said expected
second range is a product 5 of said first range and a square root of said
mul ti ple. 50. The nethod of claim 48 mherg%n said systemis a financial
system and said data are financial data.” 59% The nethod of claim 50 wherein
said financial systemis a.marke sai d_dat a. represent ce, [angi ng.

52. Appar at us f%%vﬁﬁaPVEFﬁﬂgggfﬂéthﬁg W%szbgﬁﬁlt?rﬁfegi‘ﬂg Bat it us

‘conpri sing: neampwéod, 1ﬁeghenVaguatianabuve|ehenbammtqra@qumwan@ 38id data
during a first gﬂéagkgﬂeagg §egg&e£ gda first range of said data

between a m ni num val ue during said |rs duration and a maxi num val ue
‘during said first duratloﬁlth@hﬂg PeE 8BOWRni Ai A§SPHRAY N ERIBRBIAT ahWo

motion, an expestefogacepdthandespiagsi 8 data@sduri ng andOosesehd Beration
beglnnlng at said initial nmoment; and neans for nonitoring an instantaneous
val ue of said dﬁFQVHG?gng sai d second duration and determ ning that said
data are varying in a tregHughtth $ai deensthataaemodeVadfiemasketit si de said
expected 15 secon e a u f said
second duration® Fglg§gg thﬁ %Efggﬁg ?ﬁ%ré dﬁga %g%éfgﬁgfégﬁ ogxggcted
second range i ssachragbtévibyofandi d tﬁﬁbnlquﬁg§0§nmaﬁk§§uﬂrediéétoaf sai d
mul tiple. 4§V %&ééé 589Ehat - mééelPCEéy%ééﬁ béowlr@éeé4 aﬁe §pmmaalJ§nof

claim52 mhereln sai d s& &en1|s a flnanck %sten1an sai d gta are
financi al data. the art will appreciate that the present invention can

be practiced by other than the described embodiments,

which are presented for purposes of illustration and

not of limitation, and the present invention is limited
15 only by the claims which follow.




55. The apparatus of claim54 wherein said financial systemis a market and
said data represent price ranging. 56. Apparatus for analyzing data that
vary overwOiopdgos4gdai d apparatus conprising: a data feed forPCTHRiIHIMOAg at an
initial nonment, acquiring said data during a first.duration and 5

nmoni toring an instantaneous value of said data during a second duration
beginning at said initial nonent; and a processor for: determ ning an
initial first range of said data between _azrﬁi ni mum val ue during said
initial 10 first duration and a maxi num val'ue during said initial first
duration, deter jfifogbesef@y B owni an notion, an expected second range
of said data during sald second duration, and . 15 determ ning that said

‘data are varying in a trent wheh BERPd fsehmnRemingd dafa itthajut si de sai d

expect ed second FepiEseds dheyapRareials wirididodb e eidhi S Mgt geond
duration is a rrultigll_e of said first duration; and said expected second

‘range is a prodtﬁ?m T3 d first range and a square root of said
multiple. 58. The apparatus of dgumiby veiersei s drsitsitaimucnentf,i nanci al

system and s .dé@&a'l?:i fd ! d&h@ 2 48%.1 o 3 7 - PCT/ USO1
/.48~08 ' 895%I The ap %lg'ct’ u%@c%ﬁaal m _r\ll%e%{eiqr{ﬁg%a %lnjrasntci(_ialf}rastylsc%ggm is a
mar ket and sai d & AetePprebeiig @ daitamt fro. rangeetafoBFist dftfaering to

EUb_SCYi berst analbéaixfeéﬁ alﬂaﬁﬁlli_nthﬁﬁ vl w%xrnlig r&i@fﬂrﬁﬁﬁlh%h%mr! 3i na:
eginning at eacp or_a ur | (o) Initral, nmonents,, acqulring sal at a
during a plurali Vaotflqlgsaﬂ'é‘gtq J%a%%'?%“e VRIUSE i BHLOYiSA i BiiEet nt o

respecti ve porticnsstiach arid sai d respective portions including data for

one or nore.,f said plurality q i £ ati.ons;.
transmtti n&%sai d data to res p.e%?r{{}%?azlp%%m%af%‘édrl %loﬂéﬁgﬁag@%ydétsq%da&ats%ne of
sai d subscri ber siustinchesaipl i okt tofaledclrs thdludaduain dubsor idrpsctust erangs ng

at each said regfedd e dax £ UIMLRY s BALLEHNGH adde's %s%ba on in
sai d respective data portion a respective first range of sald data between
a m ni num val ue @ 7y tive first duration and a maxi mum val ue

during said respective first duration; 20 determning at each said

respective conputer, for ch tive, figs ti i n_sai d respective
data portion a respecti veezg'xpe(ﬁeg%?ee#r%lgoed o%ffr sée.i‘iag_'l&({ja‘r i"ﬁge%%rb F&%bect i ve
first duration; aampacina i ses ponpasimh sheitc -Lndddadn didimats mengmi d

respective conpyrersuid QA ItH LUIhIRINRKS tHrel 1300 a1 i1 &t i fUr i ng
each respective first duration to each respective expected range of said
data during said respective first duration; and 30 transmtting said

conparison to said 3. The method of claim 2 further
comprising, after said acquiring and before said
comparing, applying bootstrapping techniques to said
data.

4. The method of claim 1 further
comprising:
beginning at said first initial moment,

acquiring said data during an initial second duration

5 of which said initial first duration is a multiple and
determining an initial second range of said data
between a minimum value during said initial second
duration and a maximum value during said initial second
duration; wherein said comparing comprises:

10 comparing an actual relatioaship of said
initial first range to said initial second range to an
expected relationship of said initial first range to



subscri bers. WO 02/89-4.1 - 38 PCT/US01/-18-105 . 61. The nethod of
claim60 further conprising charging a respective subscription fee to each
of said swbleHBBers, said respective subscription fee bei METVONRKSHSr a
subscri ber anong said at |east 5 sone of said subscribers than for a
subscri ber outside said at | east some of said subscribers. .A
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subsequent first range to said subsequent second range

to an expected relationship of said subsequent first

randge to said subsequent second range, and determining
20 from said comparison how said data are varying.
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‘NsWAFZ( 1FZ( 10% TR 1§09 18, walyinde rddbd engd -swigageert (dnitdal( 10% & (
) - INOPXX@FZ( 1X(nickhdRe & () - 1FZ(10% & () - 1X(FZ(10% & () - 1FZ(10% & () - 1X(+, -
PX<4FZ(1FZ(10% & () - IX(FZ(10% & ()-1FZ(10% & ()- 1X(FZ(10% & ()-1FZ(10% & ()
-1- def SW4FZ(1FZ(10% & () - lFZ( 10% & () - 1X(FZ(10% & ()-1FZ(10% & () - 1X(FZ(10
% & ()-1; . The method of claim 7 wherein said

e epartieabal e Qe d 0 IRR e o
SWAFZ( 1FZ( 10% &idtigl(momerts) - 1IX(FZ(10% & ) 1FZ(10% & () - 1X( FZ( 10%& 0)

- LK X@FZ( 1X( FZ(10% & () - 1FZ( )5 1X( 1234
pX=010, FZ( 1(()? E& Flg iﬂ 1x% FZ(10% & () - ﬁ“ og/fg ‘I{az% 10’5% %%‘b% & ()-
1456DJ] WAO1 %‘5&8??5 in aib%ﬁrcm&l (:;ang: ardpog & ()-& FALOY & ()-
FL10% & ()-10, 10, WOMN] [ : A010, wherF 0¥ fat % (gqdals Fa (¥drd &dot lof F
(10%£&C&{()'1 géféﬁﬁﬁ%é¥bié onéié&{hgﬂéﬁgé)séld data are varying

erratically;
when said ratio exceeds said square
10 root, concluding that said data are varying in a trend;
and '
when said ratio is less than said square
root, concluding that said data are congesting.

9. The method of claim 8 further comprising
comparing said ratio for two consecutive ones of said
initial moments and:

when each of said ratios equals a square
5 root of said multiple, concluding that said data are
varying erratically;
when each said ratio exceeds said square
root and a subsequent ratio exceeds a prior ratio,
concluding that said data are varying in a trend and
10 said trend is accelerating;
when each said ratio exceeds said square
root and a prior ratio exceeds a subsequent ratio,
concluding that said data are varying in a trend and
said trend is decelerating;
15 when each said ratio is less than said
square root and a prior ratio exceeds a subsequent
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20 square root and a subsequent ratio exceeds a prior
ratio, concluding that said data are congesting and
said congestion is decelerating;
when a prior ratio is less than said
square root and a subsequent ratio exceeds said square
25 root, concluding that said data have moved from
congestion into an accelerating trend; and
when a prior ratio exceeds said square
root and a subsequent ratio is less than said square
root, concluding that said data have moved from a

30 decelerating trend into congestion.

10. The method of claim 9 further

comprising:

comparing said ratio for three
consecutive ones of said initial moments separated by

5 equal time intervals; and

deriving from said comparison a
prediction of when said data will move from a current
condition of congestion or trend to another condition
of congestion or trend.

11. The method of claim 10 further
comprising displaying said prediction in the form of a
closed curve with data points from said three
consecutive ones of said initial moments identified on
5 said closed curve.

12. The method of claim 1 further comprising
displaying said initial first range of said data and
said expected range of said data.
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15. The method of claim 1 wherein said

system is a financial system and said data are
financial data.

16. The method of claim 15 wherein said
financial system is a market and said data represent
price ranging.

17. The method of claim 1 further
comprising:
beginning at a subsequent initial
moment, acquiring said data during a subsequent first
5 duration and determining a subsequent first range of
said data between a minimum value during said
subsequent first duration and a maximum value during
said subsequent first duration; and
comparing said subsequent first range of
10 said data during said subsequent first duration to an
expected range of said data during said subsequent
first duration.

18. The method of claim 17 further
comprising:
beginning at said subsequent initial

moment, acquiring said data during a subsequent second
5 duration of which said subsequent first duration is a

multiple and determining a subsequent secord range of

salid data between a minimum value during said

subsequent second duration and a maximum value during
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to an expected relationship of said subsequent first
range to said subsequent second range, and determining

15 from said comparison how said data are varying.

19. The method of claim 18 further
comprising repeating said acquiring, said determining
and said comparing at multiple additional subsequent
initial moments.

20. The method of claim 17 further
comprising repeating said acquiring, said determining
and said comparing, beginning at multiple additional
subsequent initial moments. '

21. The method of claim 20 further
comprising repeating said acquiring, said determining
and said comparing at multiple additional sets of
multiple initial moments, said duration differing for

S each said set.

22. Apparatus for analyzing data that vary
over time, said apparatus comprising:
means for, beginning at a first initial
moment, acquiring said data during an initial first
5 duration and determining an initial first range of said
data between a minimum value during said initial first
duration and a maximum value during said initial first
duration; and
means for comparing said first range of
10 said data during said initial first duration to a range
of said data during said initial first duration
expected based on Brownian motion.
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wherein:
said comparing means compares said
5 initial first range of said data to a Brownian motion
standard generated by said Brownian motion standard

generator.

24. The apparatus of claim 23 further
comprising means for applying bootstrapping techniques
to said acquired data.

25. The apparatus of claim 22 further
comprising:
means for, beginning at said first
initial moment, acquiring said data during an initial
5 second duration of which said initial first duration is
a multiple and determining an initial second range of
said data between a minimum value during said initial
second duration and a maximum value during said initial
second duration; wherein: |
10 said comparing means compares an actual
relationship of said initial first range to said
initial second range to an expected relationship of
said initial first range to said initial second range,
and determines from said comparison how said data are
15 varying.

26. The apparatus of claim 25 wherein said
means for comparing and determining forms a ratio of
said initial first range to said initial second range
and:

5 when said ratio equals a square root of
sald multiple, concludes that said data are varying
erratically;
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root, concludes that said data are varying in a trend;
and

when said ratio is less than said square
root, concludes that said data are congesting.

27. The apparatus of claim 25 further
comprising:

means for, beginning at a subsequent
initial moment, acquiring said data during a subsequent
first duration and determining a subsequent first range
of said data between a minimum value during said
subsequent first duration and a maximum value during
said subsequent first duration;

‘means for, beginning at said subsequent
initial moment, acquiring said data during a subsequent
second duration of which said subsequent first duration
is said multiple and determining a subsequent second
range of said data between a minimum value during said
subsequent second duration and a maximum value during
said subsequent second duration; and

means for comparing an actual
relationship of said subsequent first range to said
subsequent second range to an expected relationship of
said subsequent first range to said subsequent second
range, and determining from said comparison how said
data are varying.

28. The apparatus of claim 22 further
comprising means for displaying said initial first
range of said data and said expected range of said
data.

29. The apparatus of claim 28 wherein said
displaying means displays a line graph.
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30. The apparatus of claim 28 wherein said
displaying means displays a orbital plot.

31. The apparatus of claim 22 wherein said
system is a financial system and said data are
financial data.

32. The apparatus of claim 31 wherein said
financial system is a market and said data represent
price ranging.

33. The apparatus of claim 22 further
comprising:
means for, beginning at a subsequent
initial moment, acquiring said data during a subsequent
5 first duration and determining a subsequent first range
of said data between a minimum value during said
subsequent first duration and a maximum value during
said subsequent first duration; and
‘means for comparing said subsequent
10 first range of said data during said subsequent first
duration to an expected range of said data during said
subsequent first duration. '

34. The apparatus of claim 33 further
comprising:
means for, beginning at said subsequent
initial moment, acquiring said data during a subsequent
5 second duration of which said subsequent first duration
is a multiple and determining a subsequent second range
of said data between a minimum value during said
subsequent second duration and a maximum value during
said subsequent second duration; wherein said comparing
10 means compares an actual relationship of said
subsequent first range to said subsequent second range
to an expected relationship of said subsequent first
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from sald ‘comparison how said data are varying.

35. Apparatus for analyzing data that vary

over time, said apparatus comprising:

a data feed for, beginning at a first

initial moment, acquiring said data during an initial
5 first duration; and

a processor for determining an initial

first range of said data between a minimum value during
said initial first duration and a maximum value during
said initial first duration; wherein:

10

said processor compares said first range

of said data during said initial first duration to a

range of said data during said initial first duration
expected based on Brownian motion.

36. The apparatus of claim 35 further

comprising a Brownian motion standard generator;
wherein:

said processor compares said initial

5 first range of said data to a Brownian motion standard
generated by said Brownian motion standard generator.

37. The apparatus of claim 36 wherein said

processor applies bootstrapping techniques to said
acquired data.

38. The apparatus of claim 35 wherein:
said data feed, beginning at said first

initial moment, acquires said data during an initial

second duration of which said initial first duration is

5 a multiple;

said processor determines an initial

second range of said data between a minimum value
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during said initial second duration and a maximum value

during said initial second duration; and
10 said processor compares an actual
relationship of said initial first range to said
initial second range to an expected relationship of
said initial first range to said initial second range,
and determines from said comparison how said data are
15 varying.

39. The apparatus of claim 38 wherein said
processor forms a ratio of said initial first range to
said initial second range and:

when said ratio equals a square root of
5 said multiple, concludes that said data are varying
erratically;
when said ratio exceeds said square
root, concludes that said data are varying in a trend;
and .
10 when said ratio is less than said square
root, concludes that said data are congesting.

40. The apparatus of claim 38 wherein:
said data feed, beginning at a
subsequent initial moment, acquires said data during a
subsequent first durationm;

5 said processor determines a subsequent
first range of said data between a minimum value during
said subsequent first duration and a maximum value
during said subsequent first duration;

said data feed, beginning at said
10 subsequent initial moment, acquiring said data during a
subsequent second duration of which said subsequent
first duration is said multiple;
said processor determines a subsequent
second range of said data between a minimum value
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' relationship of said subsequent first range to said
subsequent second range to an expected relationship of
20 said subsequent first range to said subsequent second
range, and determines from said comparison how said

data are varying.

41. The apparatus of claim 35 further
comprising a display for displaying said initial first
range of said data and said expected range of said
data.

42. The apparatus of claim 41 wherein said
display displays a line graph.

43. The apparatus of claim 41 wherein said
display displays a orbital plot.

44. The apparatus of claim 35 wherein said
gystem is a financial system and said data are
financial data.

45. The apparatus of claim 44 wherein said
financial system is a market and said data represent
price ranging.

46. The apparatus of claim 35 wherein:
said data feed, beginning at a
subsequent initial moment, acquires said data during a
subsequent first duration;

5 said processor determines a subsequent
first range of said data between a minimum value during
sald subsequent first duration and a maximum value
during said subsequent first duration; and
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' 10 first range of said data during said subsequent first
duration to an expected range of said data during said
subsequent first duration.

47. The apparatus of claim 46 wherein:

said data feed, beginning at said
subsequent initial moment, acquires said data during a
subsequent second duration of which said subsequent

5 first duration is a multiple;

said processor determines a subsequent
second range of said data between a minimum value
during said subsequent second duration and a maximum
value during said subsequent second duration;

10 said processor compares an actual
relationship of said subsequent first range to said
subsequent second range to an expected relationship of
said subsequent first range to said subsequent second
range, and determines from said comparison how said

15 data are varying.

48. A method for analyzing data that vary
over time, said method comprising:
beginning at an initial moment,
acquiring said data during a first duration and
S determining a first range of said data between a
minimum value during said first duration and a maximum
value during said first duration;
determining, based on Brownian motion,
an expected second range of said data during a second
10 duration beginning at said initial moment; and
monitoring an instantaneous value of
said data during said second duration and determining
that said data are varying in a trend when said
instantaneous value is outside said expected second
15 range.
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49. The method of claim 48 wherein:
said second duration is a multiple of
said first duration; and
said expected second range is a product
5 of said first range and a square root of said multiple.

50. The method of claim 48 wherein said
system is a financial system and said data are
financial data.

51. The method of claim 50 wherein said
financial system is a market and said data represent
price ranging.

52. Apparatus for analyzing data that vary
over time, said apparatus comprising:
means for, beginning at an initial
moment, acquiring said data during a first duration and
5 determining a first range of said data between a
minimum value during said first duration and a maximum
value during said first duration;
| means for determining, based on Brownian
motion, an expected second range of said data during a
10 second duration beginning at said initial moment; and
means for monitoring an instantaneous
value of said data during said second duration and
determining that said data are varying in a trend when
sald instantaneous value is outside said expected
15 second range.

53. The apparatus of claim 52 wherein:
said second duration is a multiple of
said first duration; and
said expected second range is a product
5 of said first range and a square root of said multiple.
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system 1s a financial system and said data are-

financial data.

55. The apparatus of claim 54 wherein said
financial system is a market and said data represent
price ranging.

56. Apparatus for analyzing data that vary
over time, said apparatus comprising:
a data feed for, beginning at an initial
moment, acquiring said data during a first duration and
5 monitoring an instantaneous value of said data during a
second duration beginning at said initial moment; and
a processor for:
determining an initial first range of
said data between a minimum value during said initial
10 first duration and a maximum value during said initial
first duration,
determining, based on Brownian motion,
an expected second range of said data during said
second duration, and
15 determining that said data are varying
in a trend when said instantaneous value is outside
said expected second range.

57. The apparatus of claim 56 wherein:
said second duration is a multiple of
said first duration; and
said expected second range is a product
5 of said first range and a square root of said multiple.

58. The apparatus of claim 56 wherein said
system is a financial system and said data are
financial data.
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price ranging.

60. A method for offering to subscribers
analysis of data that vary over time, said method
comprising:

beginning at each of a plurality of
5 initial moments, acquiring said data during a plurality
of respective first durations;
dividing said data into respective
portions, each of said respective portions including
data for one or more of said plurality of respective
10 first durations;
transmitting said data to respective
computers operated by at least some of said subscribers
at the option of each individual subscriber;

' determining at each said respective

15 computer, for each respective first duration in said
respective data portion a respective first range of
salid data between a minimum value during said
respective first duration and a maximum value during
said respective first duration;

20 determining at each said respective
computer, for each respective first duration in said
respective data portion a respective expected range of
said during said respective first duration;

collecting said respective
25 deterininations of said respective computers;
comparing each respective range of said
data during each respective first duration to each
respective expected range of said data during said
respective first duration; and

30 transmitting said comparison to said

subscribers.
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61, The method of claim 60 further
comprising charging a respective subscription fee to
each of said subscribers, said respective subscription
fee being lower for a subscriber among said at least

5 some of said subscribers than for a subscriber outside
said at least some of said subscribers.



