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METHODS AND SYSTEMS FOR HI GH CONFI DENCE UTI LI ZATI ON OF
DATASETS BACKGROUND The present teachings relate to
woreihotasand systens for high-confidence utilipel/Usw06630138
| ar ge- scal e datasets. The recent sequenci ng of | arge
nunber of genones includi ng human and devel opnent of
ar 1 o ERIGIAG SR S TGS FOR QNH%‘%NQ&%E@H%I OF
resul ted in increasing utPAT ﬁ t hese advances to
study organi smal scale data (cells, tissues, organisns
etc.). Wth these advances and i ncreasi ng out put of
| arge-scal e and hi gh-t hroughput data has increased
need for nethods and syBAGKEGROUND |ize the data with
hi gh confidence (i.e., reduce fal se discovery) to
opt i Tid prysead ttabageralasoumatliesls bt sybtems fehighesoafidgoent
t heses, technol ogi es and products.
ﬁhﬁvo%?F$W8§%ﬂ¥§%ﬁﬁ81ogles have been devel oped in the
| ast decade and their quality is constantly inproving,
and S$he @b@t ﬁdqeericmgloﬁ’ Jdrge niinitlet @fpehdipesdadlading sundamchntl 0

further flne th no I.es ew c e
atrioro & apang b e hade v Ry PeBrb P TRE Hbdguing

wlfitytofthebPddv ice @RSy olAR¥mEYBAIe Hﬁa (eeR tisdned @E@ﬁrsﬁle aich.
neasurenents of organi smal/cell ul ar

Viith tessiadvanseied et 0 g U YHOL %0 fmig‘léﬁ IHa‘e @Fa has

ik Bealed nef® ﬂﬁﬁeﬁfoaﬁéﬂr ?lﬁ&ﬁié Rrudilied M8 dah Kith high¥dnE@MBD(.e.,
forms of th technol ogy that are wi dely used

reghuge fajsp deeweoa twmynaéwa*lw@trﬁsoaerceﬁ% furfpradenclapgmpnt of

cBﬁc%gé Cl{y'p%esgg t&hﬂ&@@g@anﬁ%rdﬁ% UKRBRy b‘tsth@sg té&h&lb@ésﬁqave been
endent probes, wi th each probe having

détﬁlq?md ifothel iaﬁfgiem@ﬁta@ dieirgpglie istconeaptly dmpreving, and so are the tools
G ﬁt‘?ﬁ% tl{y % A\.Qé Fb Qitier ﬁ:ﬁﬁe {10 tTRRo1GAds! eﬁier@ a@@W E&EE ts and

ean [atter m smat'ch probe
t¢aledrk preeentadi ﬂm datisfy S{@HW@M@ ngers Olf thedatter 8‘|<P9éE e.g; U S.

Pat . l\/ﬂgg Sysfe?rg]uz‘? in 12939 ’s)’c%%]r)leag J‘té’ 5 &%Jms'iﬁ@@é{fuﬁﬁ stdfe

m xture el nsas ra ment s usi ng
isvehes alultipdr méﬁpﬁmimt msrempete Df @nhepﬂyméter @:g> Washburn

gglt&é Psc{rlpg g)ro]t%lp? gc I ns(j%ﬂl%& fo%ﬂ? O{tﬁfe ggJe g0 ?eltcPl’iéog y (_’)dﬁast are
vaiflely hed atey(p)eGanéClmp@t {AdBenditning é}éendlmtn each aamacenmﬂagemfme is
e e R N R I e
ﬂnlsﬁlablapmbeto&ﬁlﬁinﬁtl cioad-Bybiridjzatonc- tea/mlrmermglleapgbdrfcatmams@m
p%&g fheq;tte} Ql?sn}a c%%?c?be (ﬁfh\%s gve?l B papentcs) ané P teragure €.g;

U. S. Pat. Nos. 6551784, 6303301) (ii) typical measures of mixtures of proteins as peptide

h.

fragments using several variations mass spectrometry (e.g., Washburn et. al., 2001 and
many variations for direct and comparative applications). A variety of applications of this
type of multiple independent measurements of each parameter are currently in use and can
be envisaged. Due to well documented prior knowledge (in literature and in patents) and
evolving applications, the use of the technologies and generation of the data are not
described here.

Most biological experiments (due to limitations of biological and other resources)

utilizing such high-throughput data generation systems are conducted with small number
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descri bed here. Mst biological experinments (due to
limtations of biological and ot her resources)
waieioziord18y such hi gh-throughput data gener ati oPCEHYS1006830138
are conducted with small nunberof replicates. \Wen
ossible the resultant data is anal yzed using
renkiGaies; Wdren possiblerthrreaiitantdatyys P@?&){ﬁ gsing ﬁft%ﬂsh@l 8hple to
ﬁltc?ﬁﬁca@ tnfn{cﬁfl@sr{fdr akamfieiowR e Batastlsheideh QhthRe exploring
d erent conditions) to _increase the confidence of
diffyeentienndition® deringtcesssha eoaidense of the Aewnstream stapfrised. B, the
sﬁﬁp{x%n‘f@'r 6P eéhcﬁfé& gl?ffl"f‘iga{nlﬂ% rédeagé"ﬁn@ 5 §1c§lt;ﬁ)§>v'elsﬁ1'tﬁeaa{na W

e utilization of the
prxmxdgétmmltzamrmaﬁ @kmesdepcndeatcmap‘apmf@a@wasmrdhould alleviate

sgmf' ? tﬁ‘sﬁ ft'h% %pc]; lle(r“r?{%s{ legﬁrg te%s (%frﬂnﬁrown ?Lﬂ%@ \('1% rehﬁl 9,

to tec
teﬂBI]ﬂem h@eaﬁ ofdll stess ef)the tpfocedse a:d onmﬁlcmrleg,glandlmg, hybridization

brid h
5 S A Plr i L B NPl e,
uﬂddi‘@z&ﬁlnfg@if tlﬁrsysmd sfesifirpebpegied ind the bahy siveof thpditiefeht

t t he behav f dif '
ertie et Tﬁr%ﬁ;?sﬁt&@ég \%hfbl%,' (E‘Og‘rg‘%g%}’ Uflger%tg%(%ng

P é‘in Viisacis ml§g D98 3¢

pRIpBEEs ofGAEY @itSetk WouldheBIdtign BétREmBasRRA chi teéhnefogﬁ:uc h
dat asets wou el p design better neas

t echNoetgs lleqm SptRssss %Hm’qsga Pripciplat %@ﬁf@o APV ¥ELRIGn

(Iﬂﬁlhpré Inmaaﬁes&if@adhqfarah@tea RS e ORI iGor) BRbthérPise tlﬁBi‘c&&idét@S
each paraneter under each conditio

a@:rﬁ%,s ditieren eprditions gadrepliqatigpsermpaiahlg .S'eq“éﬁw'ge %{ﬁ@able This Siep in

dhtg Qhailﬁ?st is Q82N ¢ fRYRe &ﬁhﬁlﬁﬂ&”{lﬁth%edo@ﬁﬁﬁér{t allafo rephdsént Heiep
I n data analysis is usual ermed normalization (in

afigrinse-proeesning late & dechenlpgipn deségnand Halagolqstian grepific eifects, e.g.,
SBLEFRERESELR, 150041 TS FOugLTS AR i
HG@pK%@@H%@NhG¢m@ood normal i zation is prerequisite to

al | t f

e
ambmea algbsithew bbiug pyposed hmbm)lgyfoan gr eraggnsusdpgoach baes

bei.n
BEARERLERFIES IR0 VL LB GRISAOUR PR,
nputipde mtle;ﬁhg}enﬂmefisutes pheadie paramegemgwtithowhian tintgrimediate processing into

o SRR e S BURSE B B BEATR Bl P B sms
tl&umlﬂgreyﬁetrginghﬂe?ﬁlhteﬁicﬁdmanmwﬁcme utmgatmne]fﬁm;dslugh ait.’ data t:jemg
sati s e s dn efficCi
SR S TR LG RO S e
paeBehaienton. | i fe sciences and other fields, and sets

the stage for one kind of dataset being part of the
i nventi on.

SUMMARY
In one embodiment, the method of the present teachings includes selecting a metric
for determining substantially optimal combination of true positives and false positives in a
data set, applying an optimization technique, and obtaining, from the results of the
optimization technique, a value for at least one optimization parameter, the value for at

least one optimization parameter resulting in substantially optimal combination of true
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SUMVARY | n one enbodi nent, the nmethod of the present
teachi ngs includes selecting a netric for determ ning
wGaumsvamst al |y opti mal conbi nati on of true posPECT/UER06/030138
and fal se positives in a data set, applying an
optim zation technique, and obtalnlng fromthe
pcrseisveqi angl Takse poitivep A BHLEE PigFIelResifFRsEOE a namber|of dalsaposisives
ark §35HcriB6r BRIMELEAbleAPrRBERI L Emaik:le val ue for at
| 'east one optim zation paranmeter resulting in
s ubsthersystemn byhayjsur ietrms@itshnandi false msﬁtvm@ fepi¢ally viswed agian
b u
g g bie Eacc S T forthal 1 MORCL LGRS o method
oftbe gresqnt fendhiegs |f«mupa1aaneg parametditialusyisthetes pebpiug owasuiament
t I C
reg%el{ %§map al;a osgtrmtg)taenu%nggf;og ﬁ’ggss (&Sttn#e;/aSﬁ‘ellngr%t tr%/ ﬁfts aétel){nmmg %rdeach
ongrairrof reasirenhdnt mnmtshwhethMetmnned méusumfdndﬁb oné paihef
present  teachi ngs par ane val ue
R e A R o R S TR
froftthe Iﬁlrﬁhéﬁbﬁfan@f)f PedstSmeht resits sy I Elinging $fithé §r,edeterm1ned

deter ni n r each one pair of, ure
ikt ap npt ey SredReg e e PR THGe B e gfeasiies
sABASIhE tHRdRholtl @5tetib,on afehdifeynehtweaafial dice bid Riri ol measurement
classifying a pair of nepasyrenent results fromt
resyffre Andgher azﬁaflg%ﬁrnt FRe irea pﬁlégﬁmt%@ug?gleﬂbr@s‘@ﬁac?@flfvgnga

aﬁe‘r til@mphgsat @aemmlmaﬁwue&ne@lpmmis aS&trdiff 3 b of the
hreshol'd criteri a; nFarln if the predetermn ned
cmla@re geleching g cpmppop ﬁ% FHEBYRBIERt Tevdlts Spmghe %}?Félﬁed plurality
% WF ﬁgfsmenfeﬁtsﬂéglflt foPust 360 1R GitLRL 'éncpﬁro{f@ﬁl%léﬁlﬁ%ﬂ/tmeasures
results to another neasurement result in each oné pair
fosf paremster vitliging the sarmen seg| ¥ayipup gnheglimeyfts that prpsent parameter
R lngﬁlgds Qa4 noﬁ{l\ﬁz %i%h neﬂlfodmsr%tﬁd@ o tésﬁﬁg h&a%ty of
according to resul e conparli son sel ect
amadysepare disclogyd. ﬂmakiuroenmhodmtsl of systenasrant Iqempllltasas@grme d
@J%ﬁ?&%%ﬁo %dB&hrS of nmeasurenent result for use with
P ﬁe data se and providing sunmary neasures for a
par afedettertuntérgtamtng ﬁehmmmmnwtlon Vmeth@umth other and further

di L esen
PG T S T
afliigd scope will bapainyslest artke appsckedslenns. | n add| tion,
enbodi ments of systens and conputer progran1products

are al so disclosed. For a better understanding of the
pr esent inventiGﬁﬂEFﬁ@BCREWH@»&@FEHEQHLQWWNGﬂrther

G st e adloiieRutagash gt PEH riea et SEBRRRY R Pr e
pReenpeheiiag; out in the appended claims. BRI EF

DESCRI PT1 HE
SR 5 2%}'2195@-{@ a fBR%han representation of another embodiment of the

method of the present teachings;

FIG. 3a, 3b depicts a flowchart representation of the embodiment of the method of
the present teachings shown in FIGS. 2a, 2b;

FIG. 4 depicts a flowchart representation of a section of the embodiment shown in
FIG. 3a, 3b;
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FIG 1 depicts a flowhart representation of an

enbodi nent of the nethod of the present teachings;
wWO-@BF01498, 2b depict a flowhart representati oPCD1S2006/030138

anot her enbodi nent of the nmethod of the present

teachings; FIG 3a, 3b depicts flowhart

repr E&%% depictsr lpvehpréregrrseiation ﬁ? Y pnathes epbpdimgnigH thejaethod

oPHEPRREnt tR@EMYsNYS shown in FIGS. 2a, 2b; FIG 4
depicts a flowhart representation of a section of the

emboBIGrefrand FhGwirdepist #floyclmy repgesentpigon of aduithcs ewbediment of the

n{étl%%@ﬁ{?%)rés@rﬁtiﬁélﬁﬂ ation of yet another enbodi nent of
the nmethod of the pfesent teachings. FIG 6 and FIG 7

depi FIG8, FIGandrRIG: &9 denicsian embeshmertt of thamethed of the present
| aent, of od of the present teachings;
t%?%ggé&?—ﬁm@hgﬁa@yg 10 depict an enbodi nent of the

met hBEG.dfl depiet smothseembadanahiol s nictrodex thregessentrieachings to
esun%g%xd hl;l% 11 depi ct anot her enbodi nent of the

FEP ot O e present teachings to estimate fold

c han§iG.. 12k ficts b dudep kmbsdiderdt usfitieemetborbafdhenendenotkadhings to
rretagod ?fd t he gresent teachings to estimte confidence
SR W IAECEMe4Y Yepi ct s yet another embodi ment of the
met hBuG.of3 depiets peemother dnstidindhg Sf the niettisld of drl présyntadachings to
dat a _an%l ses tools used.. FIG 14 depicts yet a

tst Ayl oL dAB 4BRLYER 1Ob"Y%e et hod of the present

t eacPICOS depicR9EiBfultBértehbdditRnt bf tee méfhod 6PIhE breddht teachings
.enbodi.nent to devel op a conputer systemto practice

ip pyalidagiata-t eachi ngs. FIG 16 depicts a graphi cal
schepid 16 depiet AStHodinhARioQfevdlGSMtdnSpuldr OBtk toRyFiidE tHent
of the met hgd of the present ?iact??pngs?ﬁtﬂa 17

peRspiit deaghingfot her graphi cal schematic representation of

r esulpi@. fe' RPRAR FIPARE] RMat R redrfiEntiBd i Adestlts £H an
present teachings; FIGS. 18A, '18B depict effect of
epipdimentepishomethed of the prspent fppevngst i n one

FIG. 17 depicts another graphical schematic representation of results from an

embodiment of the method of the present teachings;

FIGS. 18A, 18B depict effect of parameters on results of interest in one
embodiment of the method of these teachings; and

FIGS. 19 depicts results of an exemplary embodiment of the method of these

teachings.

DETAILED DESCRIPTION
In one embodiment, the present teachings include a set of methods and algorithms
to aid high-confidence utilization of large-scale datasets, viz., (a) a response surface
assisted strategy to study datasets represented by multiple measurements of each
parameter (especially using independent aspects of the same parameter) and aid in design
of such measurement technologies and schemes, (b) methods for determining data-specific

thresholds, (c) to test the efficacy of a selection strategy (statistical and/or mathematical)
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enbodi nent of the nethod of these teachings; and FIGS.
19 depicts results of an exenplary enbodi nent of the
woreiohowief t hese teachi ngs. DETAI LED DESCRI PTI B\I/UR20061630138
enbodi nment, the present teachings include a set of
met hods and al gorlthrrs to aid high-confidence
infhe fate andalysis sohemeapngdbeagvencrapbizies scherye for mafigp dafasets
SEshayise surface assisted strategy to study datasets
represented by multiple nmeasurenents of each paraneter

(es pédd‘w’w inflrimatior] anctbpdaieltvines beingatiscyssed andHernagtesy used to
?s% F gacg,ggs lghgglhgéd@gﬁ{vgn of such neasurenent

enes, (b) nethods for deternini ng
dat a\\&pie attsfmmmg by dshridiedlss tedchings D geasric scbrariefthé dHypetik
n,strateg nd/. or .
RaRAuRE B G b SRl el BLoRlfHiee. Somp gegfen gsvects
ofthiy techinomlpy wouﬂg saedrerigghiight, lmlnbrﬂgnnmltta,sth& sultipkpagaalrbetype

Add I f d bei
oA sSR! SER o B PR LB Dt by chven
of o UsHuslebtidedbrprtee donysibimtaryho ihe niRN A& fpirobeghe 0
n

descri be the teachings in ric sce . the
U] S GO peE S oo PSR HiSEch pibg t
r&phdsBiit the &sssqgsﬁcﬂfun@ﬂ 6ignal SABEA BE&dT1ARE @%E-@pd@fﬁctd@isé) is
t echnol ogy. serve to hj hllght but ggﬁ limted

incfdeg e P Brgé feabye densities wg bgenyaghieyedsind kpevumndquedicted

tllaﬁ‘schpt‘é‘ hmghbrpiyﬁa orfty §ﬁeet61f&ﬁ61h5§ fo@ﬂﬁﬁiﬂ 44 ott®r organisms.
@r esent ed | even or nore 25 nucl eotide | ong

gexmisgissh @r@ﬁfe iarineludgd toeprRiIthe émﬁﬁr'%’é‘d’tzh@n of probe-
slsé'cﬁﬂ:stquée @%’n&lr&ﬂb 1331555 1H Sfha@ genﬁ@ﬁ eRYRPIBMARG IR harb UsthE Faridons

correspon m snat pl‘O eto represent the
(fmd@mhqagx@nsb ﬂla&@t 1jod mcb}d@ﬂhﬁw NiXoRrpeesiie g eriypgssied én dCHIP:

BEOREESSHA Lo 0 O g Tl
dpsced¢d:<tse>arttof thirsset dfyeashingsy endoslyantages ey wonhd@hreﬁb/ tragslate in
ﬂ{e onth% .ps for human and other organisns. Wile the

ch probes is included to represent the

c r osBuh tothé pliyzsbicbemical ppipetiies pétbc piocbesroi dpbrilizgptian eagh grobe

tﬁc{?ﬁﬁlg %’e%gesier%nt gasl glsé?r sa:rlg%?;( r‘ieﬁ ggpq?ﬁ%écl Q%%aﬁ%{llgr quantal
lévab Ihgﬂtﬁfﬁﬂeeﬁqbwgqlmn lrgensite legels Tsis Eade sifculiies inl GricP:

AV, . Lp. Ol [ 03 I I
oAEOTET B S o Drg B et i eE R e AL o
résbarshegied anll béieacdntingsly davedoped Wsato ﬁlmﬁsdeil f)asadh yppmaahej; to

directl ranslate in t
summaﬁze t¥1e ]ctiata represented by muqnple pro%es info a single summary measure for

each transcript (see U. S. Pat. No. 6571005, which is incorporated by reference herein).
This approach has the advantage of user friendly representation of the data and in ease of
utilization in advanced statistical and mathematical applications for the utilization of the
data in the context of advancement of knowledge of the system/process being studied
(using pattern recognition, classifiers for diagnostics, identification and study of pathways
and new processes, lead candidates for product development etc.).

Some conventions used in this description are described herein below.
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Due to the physico-chem cal properties of the probes
and hybridi zati on each probe though representing a

W@ R00ghe182 anscript (i.e., transcript expressedP@r/Us2006/030138
particul ar quantal |evel) has different hybridization
intensity levels. This leads to difficulties in direct .
ut i | Thraughent Bis texs endinghedccorensaying fignss deiermrpaggpisies dctsed in

t&@@&nt&@iae@ﬁﬁ%xa%% e@ft@é%&ﬁ?é &k @ipceﬁgl%ﬁgfg %\Qﬁhx{‘gdat set

conti nu evel oped 0 use appr oac
(ﬁr@lsgmmmtelz @ta,hend é\t) shreshplde sretatlesd chipulatadl nipbezs waed bethe

oMy e AR TG DRI I0RE ok
d'rfﬁaﬁr@neh@wem @ﬂqu)a.tedﬂahs aBPsed aﬁ&aldm%edﬂdsﬂmaﬁddf andeaigeated
thr?s%r ]td i3 ?hgfg elnﬁaﬁcel nrf%%tg)ge%gsi 2 %%L&OF (gciarteg%@p dlsgm dseglgnated
drvedulicelvead ’i vateeh uaqmlmsltlﬂadhbmlms for the utilization of the
Syt B 1 EE8 TP ot EG SCOLY P PO O tne paramele

(r@s&ipd bici, ARingEnaes diffees ndasurethagBasta Sg., different regions of a
identificati st udy of pat hvva%gig and new

d
HERSHBIAS PLODE f@&ﬁe@aﬁw&&é égrOFJg? ~ BPRS G peenre mass A one

aBfiody to MO¥BreGQRAMERtetc) N Svhils @R differddl rdpichafiighi Haké plﬁysﬁﬁlﬁaverlap
descri bed herein bel ow. Throughout this text and in the

itrouldhaysJiftrgnt signat epartics upds fhesamg seitdition: JThipesligitly ¢ wo

drRESles BBRGhS ddncdPRB®Atistidal )nd&&n&’é‘a%@ FinB&de8&b of the properties
experimental feature within a dataset (transcrip

bping stafligd.areposqd ang gdvanped heperprise fes ta shigdidferspere rThe eambodiments
dE&hﬁéH 1R GH A WEPEh Red 8 Bfs fyPe 8%t1@tﬁc%¥%§§peﬁﬁeneél l'i zi ng

he invention(s) In statrstical and mathemati cal

s ensAn emhodinhgnt afdlre methodyifftliesy pchingscn Brspensa swéice aided ed
S%‘ﬁ%%gﬁ%? gaf?rg 3{) F?ﬁe&ﬂkﬁ)%é%@ gt';t;g}%f dﬁ?ars&glsql%schﬁ dd shah %glow

rentiat a superscrlpte S|ng
vdhetsteact fapamassrdspleasurtidSisiag owltippdesindapandedt Weaspigingntbe d'

whe NFiG. ?qllli%‘?f PB&%&%&)MUJ&% elﬂﬁog Blent & ggrfg@pagp GRABY in

measures Sinmly neasur es one
pfacesimgclafapin gdnera] Jatuse ngllested ifiosl nghsﬁrfemegtrs&stem step 1002 and

?e}g‘r%gersseeg%%‘i)s %d4 A IleOS( el%h?s ep ﬁ%ofcgs n raJoufd i)enrf!i onJhe &ta—

NSCript-as probe, régrons of"a pro -
cpiyetiodechinobgnapécific psmpeetlds laadharo pesused tddwdyrrted ongasiosse a

“geﬂgér%bgfh%Wé? 1%rbeeflcici Bré(ﬁlt%a (hj,f £ e? é‘)ﬁs[ qgﬁle tﬁ%?nlngs &ribed
hpfetf) esilidhge-prodessed daeasstaare demmnd dsistarter dbbrisats mqahdlcatéd lyy letter
di ff ntiates omthe t .of st
I St IO b e 55 b B BEp R g b, B2 e e Bgpsyare referred
usd _In]lc-t]l?lls edtkrvieivalepisrd érgmgn_.actvw c?d 1R 4a§tﬂ;smldpﬂa S stebum

[ rence e. enbo s des e rein are n
o G TN A POEOLICL P S EIE § At GRS S
gﬁ@%lﬁf@ﬁke&ﬁ studg tH’é’gﬁ‘cg{éﬂleQBf 4 51e&EdatLR61zh AGS wodd (i) aid high-

onse surface ai
conﬁ ence data analysis, and (ii) conversely, aid development of design principles for a

given system using some initial properties of the experimental and technological aspects.
FIG. 14 depicts a new normalization scheme that is motivated by biological invariance
principles. FIG. 9 depicts application of these two above embodiments in combination or

using the first aspect alone, together with methods for data specific thresholds for
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strategy (also referred to as ReSurfX) for the study
of datasets is described herein bel ow, where each
w@aroaetier i s neasured using multiple i ndepende@it/Us2006/030138
measurenents FIG | illustrates one representative an
enbodi ment. of early stage workflow in processing data.
ppigmgiersaised in dheirppplication 1 sorswetminragigation yehkesngras el @s in high-
SVSi . - DHex 2 .
R A
of etpedwentalpr natgtahploogysess Yeuiatians anst degréls of sesnedindjvidpa steps are

A 30 L oGRS TBE SAEEH Gi
niaggofihe geclies pristeed hecie reidte toSagh spicedapsas Bt auiltiple
BB B e s T B B
nbindlidgtiohisgheresthe Sqpurmkomst Used tofoptimize Seledtion oéfres anddalsopasitives

.this overview.depicted in,.FIG, .1 (FIG 2a- t 1G4
i Poampe T VARt 1 e il daie-gpegife srioleh h
ek $heQtatibticr nZadhdntitioal gfitefih (med4ordegiticlingdiffeepiialsare

surface approach proposed to study .the pr rties of
aplipaRle rmsiY AR GfPor PRl Tt ey by olye R BRlp PisaEgnents of
cH Araadrysi s, and (ii) conversely, aid devel opnent of
desi iples for a given system usin

n _princ ; one
i t P 9 Hpdior anembrodinais ok Beriafadod fhesh achings . One
iABHBOR s Qe ER by BaPRth Suilthih Gue dfH HRPpSHHtHefmd&Winto the system,
nornal i zation scheme that is notivated by biol ogical
siemi@H4, aniveniyen Apnrpiisiely Fimalateg teps ppdtalse ppfitives siep SR Mfor
e&ﬂﬁﬁ? ugiﬁg’te @c}e{ﬁs @égm%d'm@év%lo?fﬁg(f}% thith@dsiafi a1@britdk Rderred to
the aspec

Irs Eit al one, together with nethods for data
as Pa8T oh¢ SEALEERL Hepstibagrhstoma i vae embpsigent.rthe mefhed of this
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replicates) or Fishers test for comparing multiple groups of data — is a surface with
multiple maximum and minimum points on the surface. An example, these teachings not
be limited to that example, is shown in FIG. 16 with GeneChip® datasets and pair-wise

comparisons comparing known true positives (TPs) of two fold change and a large
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CANeff for cost adjusted Neff), in terms of an additive factor of the statistic and the

number of independent measurements included.

CANcss = Negs [(F’+N’)
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AvgA and AvgB are used instead of max and mn in FIG
3a. Ranges used in the results shown in FIG 16 are N

W@ pdorforaus2 nunber of informative probe pairs) =PGr/uSDRe/030138
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FIG. 3a and FIG. 3b depict an algorithm to study these behaviors and iteration
over the parameters to determine the substantially optimal threshold. The method
described in FIG. 3a and FIG. 3b includes iterating over possible values of N (number of
independent measures included, steps 1032 and 1032b) and over a range of user
determined confidence threshold of F (when there are more than one replicated group,

FIG. 3b — step 1032b). The datasets could, in one instance, be composed of two or more
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and ratio (r”) are described in FIG. 5. When the evaluation of a measure satisfy these

=0

criteria it is used in the measures included in the analysis (step 1050) and the next measure
is evaluated. This is repeated for all the measures of a parameter (step 1034). When the

number of measures passing the above criteria exceeds the threshold number of measures

10
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the previous case average could be replaced by median or maximum and minimum of the
groups or over all groups as described for FIG. 3.

FIG. 17 depicts an example of the behavior of CANeg with varying values of
measurements included (N) and of the statistic (t-statistic in this case) for the same
comparison shown in FIG.16. It can be seen from FIG. 16 and Table 1 that (i) the nearly
flat surface in FIG. 16 of the response surface of Negr can now be reduced to a few distinct
peaks, and (ii) the statistical threshold is much lower than that of commonly used data

analysis threshold for p value of 0.05.
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indicates cross-reactive transcripts/probesets with homology to spike-ins (out of 9, three in
each comparison for three individual comparisons). The dataset are the same as used in
example shown in FIG. 16 and FIG. 17. (Note that, in FIG. 17, t used instead of F’

above and that N’ is equal to the number of probe pairs.)
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Sensitivity 0.70 0.64 0.67 0.63 0.64 0.66 0.57 0.63
Table 1 - An exanple of the effect of different
statistical threshold (F ) and nunber of i ndependent

nmeasur enents used ( on true ar‘g fal se &)Sitives
(of two fold chang dent

3.5 9237 135 95 18001 19251
3,6 8548 11031 15101 16657
&, 7553 12753 16947 18287
4,7 6927 10333 13965 15431
6,6 7418 11444 152335 16677
T 8588 13500 17426 18690
12,6 5164 8993 12204 13396
7916 | 6634 10584 14111 13600

Table 2- Application of data-scaling strategy (SCALEIT) to identify

utility of the Response surface assisted strategy

Indicated in Table 2 are the number of probesets (average of three independent
comparisons) detected (out of possible 22,301) at the given thresholds of t statistic cut-off
(F’) and minimum number of probe-pairs (N°) satisfying this F’, indicated as (F’,N’) in
column 1. For the purpose of this evaluation three replicates were compared to three other
independent replicates essentially representing the same samples scaled to the given
differential (indicated in first row), and the values indicated are averages of three such
independent evaluations. Again, the dataset used are the same as used in example shown
in FIG. 16 and FIG. 17.

Embodiments of the method of this teachings which utilize (and are utilized in) the
above described Response surface assisted thresholding strategy (ReSurfX) embodiment

for identification of differentials using data-specific thresholds are described below.
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Indicated, in Table 1, are the nunber of spike-ins of

two fold difference identified at each threshold (out
w®@B009/014182 ee i n each conparison for three indi RETHUS1006/030138

conmparisons). The concentration of the spike-in (in

pM are indicated in the |leftnost colum in each case
t he Sereeithe embogimests depraibedhphene piilized adpiaseh sneetficlit desigped

fi r%u& &u@ﬁigq TM @Fgltlllé}gtll}'feﬁ?éﬁxggoaata@@ts kel n]g QJtegst&h% buflhf true

val 1 d

aprt false pgailves, q Nb’t) injseffipiaufi n@atbemannd rYaltlfmé @nfr @andawnésf% the
o Y T B BB RO o R BRI

utl'rhif[ebl)l}estef dflagetdssipovede Hetenveise ibmsipddsettiattcould be 2Sdpyhth that type
oigalrt!ﬁ gein:e%’tio%%g]?rwtogg a?/‘é Sl?se 'S dls{gmce an? %H%%r%glo s hgve%/lleady been

Cross-reac
dtn?afs&é:teil it @b@ﬁl@bmhma%rtalysémbémxgybm Gn gid teavhings, a{govithms
of, 9, three in ch conpar.i.son for three,.i d|V|dua
@ Sl p Ui G PoTa WS B raeee pih et i '
exanBb®lib e W dgt&rlﬁhfﬁg d?j.t@ sfpélﬂfld:ihﬁshdﬂs (D(aSEJI &f dishlaice, raﬁb and
ed.instead. of F

FIL.G 17, .t .| aho
SGEio Fioid AERROIER (G opeopEegE S TR Ere. shown
i N Tphkerd d&t BBIRSHAALkRE pSd- gebésslﬁ%\mae@ey@mkgaﬂﬁd of
these findings, i.e., ability to select_ true
cwrftcﬁemnormaéﬁaw&&d ang ﬁxneﬁlgleﬂ%rh%yéfﬁmé favegilderen 6@?@153 0% gl\efent
ah@6WEd Hah@EhePY&A n@fse/lvzﬁi’é@fhtﬁ @ﬂfléa‘ﬂ@ RERricdvash @J)lﬁlﬁarmg data
Further thi's precludes the need for guessing the

beticersteplieptesst r at egi es f or estl mati ng dat a- specific
thr eﬁ‘;@.l ﬁ@egﬂ:rtsea dRsed th?&fétehﬁﬁlg datd4pEeifie thré:sh@'ds Br 8l¥hnce (d)

.FIG. . me asgects of |cat|ons of this
(iamnemetiend differanhebaropmeka t“@fVabléﬁ@r R e 2R ratio (r) that would

. i (
SRS SLRASATR CPARCALELS b SRRURLORY B,
detsrminecbat pdlicdutth@e bgfluersel‘ andarrveldhleer apitimumibagedporg e4a1811t5' to detect

<R gid it b ilondr thendaf S Hh dggpzgid e dode

Nigh 4t8p 100224 Fod BRIBrpb6sH 1 Tardy 61085&&4@5 emnplinig 26thd 8880 step 1662
(qsr;tgé Véff?%g %%%f;s?eﬁ)aﬁl g#ﬁgsﬁ s6elef7cte§ %{ug thg ggﬁ ance asn%‘}atilo‘le{IFQ‘ &Cté'l‘g’lquC%
béisEah the Tjaxtnoum ei@ivhinfyum for each selected measure for example within
replicates (thus capturing the noise component of the data, step 1066). The calculated
distances and ratios (individually) are sorted in ascending order of values (of d and r) and
values of d and r at different percentiles on the ordered set of values are chosen as
thresholds (d’ and r?) — step 1072 - and used as described in applications described in
previous sections or in determining thresholds for many data analyses scheme (either for
selection or for elimination to avoid dealing with data just in noise range). The different
thresholds are tested on a training set and optimum value chosen (for example by using
equation for Negr ). This percentile value can be used to determine d’ and r’ (the selected
thresholds — DaSTd’ and DaSTr’) step 1074. When additional specificity or safeguard is

warranted scaled up versions of the determined values of d” and r’, or a percentile

threshold above that determined as optimum using the algorithm in FIG. S can be used to
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utility of the Response surface assisted strategy
I ndicated in Table 2 are the nunber of probesets
w¢ aweoege2 of three independent conparisons) dePEDUS2H06/030138
(out of possi bI e 22, 301) at the given threshol ds oft
statistic cut- F') and m ni mum nunber of
mﬁf@éf?ethfb%ﬂnﬁéeltcwkave% ymamig; thigsholds sairalso bedetesmined by gsing
s1(1ﬁa14 Malegied oﬁ@ld&‘cﬂaﬂked B9 halh oY ROS GOt df ﬁéréﬂ: ints along the
eval uatlon three repliCates were conpare Pﬁ
distripetion and apwipdegricqenjseliveariss (stop d8TMi al | y repr esent i ng
t h e aaa ﬂiﬁbe‘f dég‘&l%egg n{lfﬁr élgl?cidﬁhé/n%] |b9t| ‘Illﬁle c@ﬁfohﬁlm rlcacws
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|n’f|rst es I ndicate
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sufficient nunber of variety of true
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(ipglpsdvs qfdhg qud\peints) pre| speigio Jorfnegipgh %a\tp&s%%p L84 awidhappropriate
nﬁ!ﬁB& oftepBedidia88 BRI sirb 8t coﬁﬁ&’én@e Qﬁclﬂle?t&ﬂ stép NDOt hatast MP e

dat a generati on technol ogy. The use of distance and

nw&ml%lném@&nbma@uww&ts &f the aelymplele As Wéhronain themef this section,
tlﬁ@lyrgi is %Xﬁ%@g\ﬁ @Hﬁlsho"l’t?ﬁltlyb%?& rﬁ%@t@ﬁ%mtd)hﬂﬁes ahd mtnm'nﬁm value
I NgS gorl t

t eac g or determnin ta speC|
is stredsdsong yalos of the detasgtip debsedrier @t%mmllydh@watantlally Optlmal

I‘E%g%ﬁi%g fIO%? rTlg%toﬁéc%d%lﬂgnm C@u Q?e%ohé&déswngﬁl %la&jﬁle value
Istance, rati1o and statistic to av

ofiF ifapgentat alissr dﬂerthedrcgn‘@@nq:@h@ehcm, a§iLEC (s Ymeandidence

leQIgl Wita t% \];al a{t%@i‘ %@én@lle‘i %égelﬁib Of};® l/fﬁ'&ef &h @ﬁher be chosen on user

re-process round correc
detemrmttdl ®aﬁdcmne bwi o) 1ta'atdd ﬁ)tplelng preRinalg ssty smet@GhEhﬁmmse range
i fferent

e ﬁrB}ngtéc)n sér teg%g ‘ﬁe;sgrilg)e earrflre]:re srt?eqrsltl()?(g%néﬁ@gg st hgg%cdo g 19?8S %(éhls
alfatithmb) edvi epncrnew mchitlc&lsm calEll@ngDmm dSTa’ snﬂlmn’ h at

Adngle BTt P Sp i 10bp St mEBOC BER et R W C B crab s

vAMEs oglclafed forahelNT mibasares bf each paramexet, eatlicy fhaa e ntininnen over the
thin [%,m se |level for that data. In one enbodi nent, a

et e i s

When informative N is greater than N the statistical threshold can be relaxed (for
more sensitive identification of differentials), using basic statistical principle of
independence (viz., p*¥ = p1™). As mentioned before these data types do not exactly
satisfy statistical independence principle, but the advantage obtained through this

adjustment does not seem to come at recognizable cost in cases tested.
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the data. AvgA and AvgB are used instead of max and min in Figure 3.
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(inclusive of the end points) are sorted to form
enough groups, step 1084, with appropriate nunber of

wo epliocases and t he neasure of confidence cal ceCHUSH6/030138
step 1090. In case of multiple independent

measurenents of the paraneter, as is the main thene of
t hi sWhde bpth these aiplcasippras deniged opaaitiple indeperdspigarsygments

1{1‘)‘3{@8{ a@%tit ¢ vaﬁ R otf%)mﬁ‘ a@f{}ﬁjetép e B8Ry ﬁir h‘ﬁngl% value.

st ore as o aset to be used for
Tdistcen siimplyrhy aphieveﬁdpw@tﬁm NaF Ilyn b@b Th@‘aﬁt cas¢fr eshol d step

1092, g aqmgﬁ):L éﬁ?i@gth ‘B? }éé'i‘;k ?or%ﬁfhhﬁﬂzmg parameter

descen Va ue O Sen at a user
vale¢ emhnde@iomg‘mcbsmememhwssb tﬁmhnh damsﬂ'ﬁto g mngher ofmdis of
nge?%géng%g %%‘ulklsﬁ%{ Eerglg}l%g Crla%%c el aff“ togl%gasﬁreﬁl%ﬁtcrg&itk lvﬂ?ether
pﬁﬂét@fnﬁhétﬁﬁeasmﬁﬁ fodl &r&(c)ﬁe bzﬁkleﬁ mﬂsurbﬂnm‘tadfsehis fatisty [ﬂﬂ'ﬂﬂhgld&rlterla
ral nin step m na

§1 tnéig'a] g o g)gespre Brg:at rgzﬂlﬁs ¥r&n tg? axﬁg g fig ﬁh mﬁﬂgmenp results
a§ H6tRRngh{28Htha PEbddOBnddmdabirss dd @ kitishithe theashald criteria;

optionally included in cal cul DaSTr' and
comppripg, if flehasdisfrainghmpasuics 5&%8@#&9%?“%*?@8 cHi§8% %@ ul d
rdAGlrdtAkéht FRGIL Abatl orﬁ@%r Qf MedsuRaleatRtulk & MothéAmb@Srement result
cal cul ated for the nmeasur es, of each paraneter

i e &1 PAYE] MBI FRSIROQETIT G, 305" (5 TR g1 Boch opf g of
rﬂe@&ﬂérﬂaﬁ kéé@lté\icb&dlgé ﬁﬁ{eﬁﬂt df Iﬂﬂ:"boh{paltié?bﬁ $bixkpifchied ahta sets, the

hreshol d can be relaxed (for nore sensitive
eﬁ)@@ﬁhmeﬁﬁ oaludenthostensiof faseraging Bieaeasuiyneiy rasulks quer replications

afid %ohﬁh%s%lav% J&%&LLE r?ént hRAHRPERIERERbel ¥ Fairs oPNeraged

oned ore these data t do not
maammgnt seatiltss The wethed provesds SImﬂ@retp &Wd%??éémb pmpedimgent, utilizing

pg% oftanraQinﬁ&tS\?rgﬁerg %sﬂi‘c@ Gidtchd Bﬂﬁé f leﬁtsa%lé%%ﬁknt of such

seem1i1i0O cone recog e cost I n cases
mietistded tEheteathings, BIDIY nAn@qphhmMoﬂééﬁdwp@qnéanr@sswn measure,

T s%hm'tnfc’alglg%g gglfah[@%gv qlgetvgl%e%treﬂrgs%nt@@ by ﬁﬁﬂ@heﬁnde@gﬁﬁgﬂ HERLSs is

I'I"cat’i ons” or datasets of type
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is from Choe et. al., [CGenone Biology (2005) 6:R16\
aptfiodimentof a explicit model independent expression Summary method is disclosed,

where the computational and adaptation costs for using the multiple measures of each
parameter does not outweigh the disadvantages.
FIG. 9 and FIG. 10 describe an embodiment of the method of these teachings for

summary measure using groups of data (typically replicates of observations in a dataset),
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i ncorporated by reference herein. The paraneters used
are B =l 07 (calcul ated, data not shown) d' = 57
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property) a common set for use with that type of dataset for most uses beyond available or

used for this step can be chosen and stored for future use. The use of such uniform set of
measuremeénts for each parameter for all datasets, termed the Chosenset step 1122, makes
the summarized values have naturally better quality than using all or variable number of
informative measurements. Use of an additional appropriate normalization after EMINE
may be advantageous in some instances. One advantage of EMINE is the minimal use of

numerical correction criteria.
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As descri bed above, conventional summarized val ues for
mul ti pl e i ndependent neasures are nodel based. Wile
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parepetsy follopedby a guBpRy MBS, — stepot 38 1&613} anhfqd igEpeq vith outlier

cgli’f’@télls)lﬁ] ?slsﬁel g@g S1 i‘ﬂﬁ 6 waid Nlﬁ? ’\%:ngige rddRd14 gﬁhﬁlﬁtlérﬁs’[rate gy is greater

change I ncrease (l) or decCrease
tham)N’i(step 1144} dp failed Odes cmbfeuseq fqygummaryaneasure.g When pepded

nRAAE o PP ik st‘é%??s&c%%?hée?o e sp?éa%%f@l%%% ng@&%ﬂ? 8} eich

many comnpari sons possi bl e a_m ni num nu
pempEr Peote nwmber df aregsiresunstrbis used te detbrimring dndiepostran estimate of

tl?e r‘%& aﬂlejﬁeaglﬁl? of CQ)(E? 8&1@? ﬁ&g sﬁﬁﬁ? éé(t, g@ég Estegg?iﬁf%ﬂh r19465 t«%chpt

alrs ov
thaln ] ﬁmlnmlunh wfue dadsaé &t givathd rr@st qmasn:yvahmjmp&sntsterﬁ tonfidence, other
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afFayl ol F-‘va{ﬁlesﬁ&&%uﬂmte&oﬁﬁ&nusmdasﬁmrca@ tlefs bt adedaminahe cost

r essi sumar i e sets
s AR B IR E LT AR KSR ¢ ican B EDurHp & Pyatie
MR faddagd sth@i@h@dr](cﬂﬁbﬂsﬂﬂeg) Ha@@l sfitds@nd plreedﬁwdﬁﬁ ﬂeslﬂaﬁlaiﬁ‘dlat
on purpose speciticC criteria (e, q. ong a |
(gqmertisatle frms g PrRPPsfg 18 Flar12% Héft 1%&)« Igithe@se ﬁ‘&ﬁ&
sdxﬁin@ﬁidd%lu@s Vidhdadna@Emhta] dddmn siafidtiedl caf bé APpHE®S bteps 1142

Qg p055|ble alternatively spliced
and
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forms). Wen the nunber of neasurenments chosen are

below N and the threshold on the nunber of pair-w se
waeoopardison coul d not be rel axed further w t hoRCT/US2006/030138

deterioration of quality (step 1124) all N

nmeasur e s sati sf mnimymcriteria are us

(stepn?f Bélmegtd}ftaéia aSrling e tior dordptias pidigpcyd Htffeﬁ“gltlal
sélbidh @clee\ﬁ@écMﬁ SndeS SMatadS (rENELH Bk seAmmrsxalserasedd

be a sinple measure such as wei ghted average with

heygio beloV.-correction or any ot her established or

nodi fAseds §éémii§éc%xf§ﬁ§§é1§ ﬁxsthe? 5iRRe 4kd0hs, YheR d@s@h‘é@%ﬁr {Peftaset

measurenents are available such N neasurements

Werlddbepf Extema yahus pefevglopient apd malidederpefial godthens(ugerdialvesious
st%@srbﬁ T%@Fkﬂ@v? Bul mcﬁ%ﬂldg&@feﬁcf&@i' @Q?gr@sel&%lbﬁ@ﬁ% is

eto determnet prop ert Yy a comon set
appeprigite for athexpetimerdal séenaie, s samd fmneﬂmmteddvse@omeyx) rN:hmerous

dgt%{ %Jlgs%f s%le&?es%?eelgeé f égletaa u§efﬁult1§1%r a%on kﬁﬁ) a8 an’so 5 UK {ena f

or € uture us
s¢hemssiresuteintdiffdrent d@cﬂpfpmcam(tdentxﬁymg trab hndﬁxtsasleﬁmgcs and

Cho enset S e .su r.ized..
o e SRR Rl R B IR T SR ST B .
A\/&'imu]ah)d)ranethm)‘éat wmlzesmﬁm«aniamdey SrutRASLITE@BRII the Wik dafaséfio

di t | ft EM NE
B8 Ricn SR U R ot P G S By epaiba mraggedn’
siEfdtlbiElslcSndehea Jeesiddomdd deseeibed bélowrer i cal correction

crit In t e context of bhiologic i cations,

Wi t rfﬁ@?’ MOWC totdhe @%tﬂ?def?fjd%&sggea?hmgé using a data-
sdallhy &FpS@ich %SEADEIT)D&nfth@ke{fﬁﬂéblﬂ'lﬁsﬂﬁﬂlbsprﬁﬂﬂedfl\/' NE can be
devi sed_and used, The strategy devi sed above can be

i nt ePHFRY B erbogimenp, SCAIFIT, @V@W?S@@@W thehele datasst apd its
repQddtes tERROM F@%ﬁt ©k., 1 her setind &f) LR g14ca5N J}}gﬁcaﬁgﬁ of

estimating fold change confi dence’ esti nat es of

thaudﬁifa@rl@lm%llf%rep%%l 14?@%%%9?1%5%19@9 acep Bh3fe d’hg ateantege vth ithis
aﬁfr&acﬂ bSigk %Qﬁh%ﬁ)ﬁ bPalP§sQ¥te vitidace dncaRd 1Eﬂeﬁn,t go%h??}@ieﬁ%

mbodi ments for etermnlng estimates of ratio o
Aauef%wl@ af thiglappriopchya the-cptex of Bagraniesuriade asnidedunetheditoe

1635’[11?91%&%?3&%1: ‘f'é?irouéjfhliefsﬁfl&’snt §t ﬁs@'h ?Srkh{:}\% ﬂ?T‘Bﬁ%E QURR forms

surface assisted strategy, spective
obdatrpnelysis sehemeewpildie bettsf tesfad b:omoélﬁomwas nktlistmpidiraktiong)

c%ﬂh stWte%g Fo?é}laﬁxpfe%dl gﬁ(g}la@ﬁlaﬁgets %gm %r egﬁg l@%anges suitably

ect ther based on~noil se
cgnblmmﬁh@mlmldaasegl es, step 1132) sinilar to steps

1036 glﬁbgnqﬁ]ig t oF&&Er%th%d of thefd2x #191 yI”O( ; i?r%na(ﬁ_z[lfg g?ta fr8m a data

elimn | ON osense stra
set hreludes tha btapsofiseting dita fromrthfdcﬂmlse( $dcelgdm1g]ta Gleasuasnent value,

e? eC?fl% an? Cri%lgge 04 Sqf%rrge[ng)mﬁé {:ﬁ;ﬁgréon re?%rgxgce flihatts tpuz ée?edence subsets
hanvénggh least cav esfargece\meaturandnkt vae, selecting, from the sorted data, data
elements having measurement values substantially equivalent to the one or more reference
measurement values, sorting the data elements having substantially equivalent
measurement values, the sorted data elements comprising a sorted substantially equivalent
subset, and utilizing the one or more reference measurement values and the sorted

substantially equivalent subset to normalize the data set.. An embodiment of such
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correction as in step 1130). Wien N failing noise
threshold elimnation strategy is greater than N

W@ 310201918210) the fail ed ones can be used for SPOTEHE2006/030138
measure. Wen needed nmiddle N ratios as in step 1136
can be used. The spread of the estimated ratio for

teachines putissred by pringéntesiof biokngipbipvasiansada aarmralize date refired to as
ﬁﬁ&&{, tlsodlét%s% rQiﬁ ?Bg' report an estinate of the ratio.
e

rreasur e o con nce uses simlar techniques
( st efugayltadet! asrveellias 4@y ebhetetpqhnolﬁaues ehrhighliamnomialieatios (or

solfﬁeet?rrﬁ f ﬁilﬁe?lc§lré§u%§ﬁcy delf atg?e?sss%kﬁn 9 lafform a

conridence vari ase on percentiles o
aabds ptatfofm<l évies nomadivatios U$ﬁddﬂﬂat¢l febiesrent orderinged datagstsent s

of that paranete that co
odtegl pBR= Ry & s S SRR B e Pl Rvpgte
d@nbakd at‘sﬂmatxmone ddrSn tpatlﬂmepdn%ﬁedrgtdd;bsas M pmﬂ#tlpeﬁrméhzauons
sorted escendi n arr of F v S ste 114
(Sorlpreishds aeag e aned Hafpngae fuliERe 1R ket 5 pind Réary
eia@ﬂdlﬂﬁbtgﬁ)na)ﬂ dagkdis! daﬂk?ddiﬁgwrvﬂxlolﬁ dastetmw FHoodisd @nk BH26)
.or can be converted to a ue fro
inyprignf sat§ Qet%?en@dsffegep?f‘a%ld Badad datset (G L i’ﬁ@“ﬁ?% %é?&o%
w'hl?:h @@ﬁb&ﬁ&b@d bprdi@tnce ?m@ﬂéﬁi?] ySAhbe r&&m@p@p@se@ K/ﬁmﬁﬁﬁdhd Mtter
12, step 1150). In the case of u3|ng

asthesaspiedbp ASEiS dlv@@%\wagq%ﬁf RSEIPE 4F e parant et
cﬁésa{ byahie @dul\%@éﬁc@@ @pétbﬁ Qppll&ﬁlgﬁ’ﬁuﬂ- 22032038838 AAWhich is

i ment " of a data-scaling nethod for testing :
H@ﬁlfppta@é)b}’cwfeﬁmeﬂ@r@m iFgtpmple P’é@tbﬁrmmgmé/rﬁ%@é@ownclude

FIL CI Ogél &gLorg@ér@ﬁ gﬁo s bf @afrﬁﬁd'e%qjstxtl%t@x?s angak&hd «d r%duce their

erei'n has been used extensiv
S}’Stentahe cabmntsemglt@mfmnamvm or rrwéglnrghehmnr@r aye of aprars%\tzatlon
) RRRBL. ARmbodiment of th
st P ftls Fithop Bttt Biak I AR LDRAREL. AREmbodimenof the
mmd‘roklﬁ)f these tBichings udimhnemlotlmcsil tqrfemﬂmmabbehw@lsofé)ﬁ@oglcal

s%s%engolfyd%%ﬁ L ARGy Lehol® AR g7 1At e Tor an

scenari o, times limted by
r es oBeqestly,No trmitagusl syatteﬁns amdghygvmasmh@vélaoamtqnsmdm@ or

l eﬁ%ﬁgrin%%&é&o{léj { ! clf gr? x{a?m gl%égr%gé 3f ragiofn{lg GMbuted
inviatl@n whlfiye ingny given :anqblef dltisadachan fresiditivd in sy systeshithss
bet we ra or. di
VRAER (i B els P PSP BN RY ST Bagne egiopl s
riﬁabllﬁolﬁidircfbﬁbnal tihd taBéEnly dBtribateda Sm&ﬁsystbmm artcwymsmpwah embll
in thog | e dataset t evahuate ef f.i acy O d hﬁg
nymebey of Freyf (ifferences pEsAMERARF fodhls PRp léi%’e.%eem ermed, BINorm —
tg HRRA %ﬁﬂ@ all ﬁivﬁﬂ;@k% ﬁﬂtlléaﬁ%cnﬁﬂﬁﬁh%ﬁdn TS Ecﬂhgma a?d’qdlres
escr.i el ow. FI 1 escr | e
designatien ploRne PSR at EHEHFHg SR gfﬁ??g d a@b'%g %ﬁe ?fﬁ?jwns are
normalized with reference to this dataset. Cyclical normalization, i.e., all against all in
pair-wise manner might be of use in some instances.
The reference data is ordered by measured values — step 1162 - and subsets are
chosen along the total distribution of the data, termed Iref, step 1164. The measures
equivalent to each subset (i.e., indexes of the data points in the subset are used) are chosen

from the target data and this subset sorted, termed Itarget, step 1166. In its simplest form
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approach (SCALEIT), and an exanple of its utility
provided. Briefly, this enbodi nent, SCALEIT, involves
w@ealiomgst he whol e dataset and its replicates POI/US2006/030138
varying extent (e.g., 1.2, 1.5, 2 times etc.,) - step
1154 - and application of the data
vaihdhsabowy Wateq aspumtioainot dgmficanily vplated theohiddls x Yoof sajues in the

ta}gé Qubsmﬁo@&i@@teggealmglb%Juﬁheaéaegepﬁsﬁ Ol Jrlfy; simplified

[Tzation o 0SSl e varl ance structur
vénsionoéstep 1168t-He-gs ysddétrri 0%uin & kmvin syfsettdfilxef apcplitm@eh Thus

B S e

equiigence daemhlmdnhls lwaSF alohgthz whSkerdatabes wosldoherdstwaed to normalize

I ed by.
R PR RGN TR R Pl RS Vit e ppartngy o
ifvariarex aitpdaq bb utehafee apor)8idp 1CT6ae she@ibova stdplir@n aﬁotﬁac h
aset

ui t conbined.with original da
cBRaUBE b6 M e S RBRAE Bt teOePel RPRGLTRGpt vites n
IaPgatasb Hestitgd dalb@. fAIstSHgaas @laat@r@ﬁttagd sTahvadiascetbifvesh #RaMEets
s rtin datafromthe et _.accordj

9G¥ ShfERThoyld|bg o degrp P? A uaawéa?wf*f‘@ r{ﬂbc%dower percentage,

tHh Qa4 1eAVEYRRE iICtht Uk iORed. | RARAIBRNGE répithis PefectidléF invariance
reference subsets having at | east one reference

afpegeds avhsp pnigisggcgignal §]E9“é’§tdﬂ%en“ﬂsd%ﬂr?f‘ﬁét bepygeadlaigsgis, One

e%&ﬁm@m@a&ﬁ with Q¥hEsc I B IRIE M stéf@hmsarﬁqkm ol it over
eqU|va ent to the one or nore reference neasurenent

thezgquivalentgegion lngmlm thax% of Prdarsd sasyasmanty of Btasgetat disferept at
dﬁf&%n‘( Sl T BRI ?Jé?ééltdaYEttL; geﬁ% su?ﬁngsa%gtleper%we rathr then the

el ements conprisin d subst ant i equi va
nyddie)and seativg e valpg tontge middleoyie obkrefyok buittdh trmemg@et a large

fé'ig%ﬁ éﬁtﬁ%ﬂvﬂ%ﬁ%@ﬂg%ﬁrﬁgpﬁ QJIB\tsﬂceaﬁ gg tﬁ%aeﬂgse e?I!. thé}&ﬂuahty of the

al ent subset to nor
nemizdidition e pagficudan dathsssschitergbl 7&ptor vsingah dppraprintadésphcbsme for

olliPHARE CPhusBUAILANG Sy B e B R SETET RSl e
equiVdlerd sangachosot thecald the Mho]e@lgia@@utddieyhmr@hhqz goms the best
ctoRRre bl o 3R S T i TR R e PN R e
1rp/hﬁdirftmrrmoth®ﬁlsdt schemaddricgaivalente useg 114, dBINbrivedchase 13 the
o{lanfiky PSP RO SRy S Ghantse R SAR ey M by inberent
inihe Bgoethﬁnmhﬁls@n CArdsampasvag spécsfidityand b(ﬁﬁ]‘ﬂendé fin th8 utilization of
ti s as in print- .
B e o i e FoeR RB e ple G ey ¢ fectimasiant
sﬁS§$hBWh luOlTalblS 3}1ud>dgh thodé Radhgys AFSEAR linfitddYsl burd an eRdnhple.

exac tribution of datasets, or ordering the whole
dat a ﬁ%f’ﬁ ForpRdurlf mepsyFmasbRladorms 5 Yarigtipnsdn fhe measurement

sPRIYEefe SinfeqlRFBAGR 3B adarb@é@akh AReASEsf coRntdn linkterSs for
thF;alden?ltﬁerlggf the %Zr%glce)t%rs should suffice to make the measurement values in
between the datasets equivalent and comparable.

As mentioned above, the availability of large scale datasets for each organism and
platform a large enough putative invariant parameters can be chosen and used for general

purpose analyses of various kinds. While not all parameters may be truly invariant in all
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W be7/0at18% et

which is incorporated by reference herein) or a nore
recently proposed variant of the latter nethod where
is divided into ranges of expressPONUS2006/030138
val ues and invariant sets chosen by rank equival ence
(U. S. Patent Application Pub. No. 2005/0038839A1,
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uBng PibE SORMatery 259 agrrmt meﬂlp@eéftlwtw ama&emlmtqﬂ@n softptires

pedaEsE, &ﬁwoﬁa%wﬁﬁﬁlw@&hﬁg lt,tepilﬁmopﬁs%rifﬁblaﬁm@% A

reference - step - an héer  observations are
corapyie Usztdeimadivm 1129 basenmputeoreedibls cad emladieddyartin,cutiere the

C&H lH&J rbgcﬁf)lﬁ %G%e 15 c%rable %i" éaugiggltﬂg%gmgll{tgr §c\’/gtel?1q_}25 W ex&cute the

ner m use
lneéfog$ eﬁﬂme dackingss Indeadie saydrabgf the@aaingd presdnirsisibovesyarp tested

. - S n
AP RIF AP BISRED SR e AR o
thesaisanhams erq:movhllnﬂcd totamy awajt»nmubskangt(age ®ln, addrmdna Hese cm)hcepts
1t ?V(:’;du% ! a rfag§og eetus:c-::jcp e I§Ilil%bisﬁ %Sé(fe Og%e}‘ P%C aé:f{;g e
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m ddl e 10%

oE Bt S MR e Rk LG a1 e come s Do
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uivalent to lref. The equival ence determ ned this

mﬁva%ﬂné Hgmf‘WeOtb\%éFeé‘aré%@a%sé‘F”% kings efraalysis of fimgioquise data,

CORCHBY b1ZRethlBAtRGs GhcR bzﬁ‘&lﬁéﬁk EWHiIB @Rrutil it Hré Hishiadedtiy the Thftext
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of high-throughput and large-scale orgamsmal (or genome wide) data in biological

contexts it should have utility in variety of other contexts where the possibility of

application of the concepts and algorithms exist.
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i nvari ance and can be iterated upon, step 1176, after
the above step or on another enbodi ment depicted in

wob@7piasure after iterating on regional equi vECEOSE0©630138

values in Itarget as described below. As long as the
percentage of invariance between the datasets is above
X, there shoul d be no degradatl on of quality even when

nmuch nvariance in the
ot a8 o BeteC AR A oot bR P tlo Wl S BRF Gy pbolinent,
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gean of allsigna! yalues Lofinexfegh matshesrad %Pﬁglf’eﬁ .ﬂm wsra bffaveen
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tlfeﬁ%lm‘éd H@S@ Wa bo\%ﬁ&"ﬁggﬁal @é[l s%?é ébd]') f-&%&taﬁﬂag B&fed o

e norma I on ScC S no app
adatetseersity of §M0afor sgps¢semtation inRiggedd. ﬁtandard definitions for sensitivity
and positive prediction value (PPV) were used. Sensitivity was calculated as sn = TP /(TP
+ FN); PPV was calculated as: PPV = TP /(TP + FP), where TP is true positives, FPis false

positives, and FN is false negatives. Typically, variance weighted average were used, as

" mentioned.
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fRRSEhPdppkdayh Rimotivated by the fact that the multiple independent features
measured signifying the expression level of a transcript should in principle allow selection
of a threshold that is appropriate to the noise in a particular data set. In many well behaved
dataset this threshold should be lower than a commonly acceptable threshold, e.g., t
signifying p <= 0.05.

In order to study the performance of differential expression measured at probe
level the response surface of sensitivity, positive prediction value, number of true positives

and number of false positives were evaluated as a function of number of valid probe-pairs
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application of the concepts and algorithns exist.In
order to better describe these teachings, the

wo odo7ovisy exenpl ary enbodi ment, these teachi nBGSI/NB1006/030138
limted to that enbodinent, is presented bel ow. The
GeneChi p expressi on data set used in these anal yses is

awdr%nmmf values/fopt (thoStudenBsettatistie) e Blje was dnne pithurlicate gatasets
thdt 19 Eitkg ARG ﬁ)@m%peﬁ&%trﬁﬂﬁﬁg ﬂé@t“n cgﬁnﬁﬁ%n ranges

arrays Experinents rou |cates roug
(OR35S 12 pM) between the two datasets. A valld probe-palr was deﬂned as one that has a

o T T BB A 500

aﬁ@nhr;ndtchhaho?mb@hgbum hnddbcn@ltle of ang:ragés speleast il d (Rigated
e OBTAS B ) B

todeafdt\iahxgs W' \tehy Abde Xargelin pdditio b cbﬁt&tuﬁﬂh&tehdrm&e @b mlorothum

entra re . renoved for ul ation of, true anpd.
of S e sl HiRdpe 5 copraie Sfvedon S SRSt herdl s
laktBedbnligidn VaY hedsd JetdHnaigy Attbt @ selieétionof ERFentidln nelis dataset.
robesets were reported tqQ have perfect honol ogy of 5
Spigstion SritsHa 1 %éﬁl?ge‘?xﬁ{i’éseaé%ivi ng 45 true positives and
22 185 fal se positives for each conparison in the
dat asei. Unless nentioned otherw se, val ues
repr §sein ¢d >artd, )q%aisq)d»ar‘i &veqe&gxlb))b-tbl)’]&:m"rparl s{B8%
bet weett experinents differing in spike-ins with tw
fold difference in concentration viz., experinments 2
wth 3, 3. with 4 and 4 with 5, Probelevel data were

ext r whered isthe fw@éqr of prpbeskairs salisiing he pepgiitianst ois ﬁ%?ttB@ShOId
f&@gﬂaﬁﬁfé is ﬁfectﬁ%%%ﬂ&ﬁnﬁef‘f)ﬁdﬁﬁtpk&@ pai) Rlel 86 xbq5 the RRnal
P e - UL33A-Tag by Affynetrix) and the nean of
V%uur ospm%mpaw aliyepe(ipentyand beselinpeahingargspspiivehi shaebevss
é{[daﬁ&h%fege&sestemﬁ& Jfgeobgeltsueh&&h& 545 dlesq &H tﬁea& a{@aﬁq chip

e chi ps used saturation va
hagdrighes Edll‘é‘dilaltl @etcblpgieslgna@ld@@ kepelme ohipgihe gqttah@l for probesets with

@ @5@%@% &wﬁlaﬁe& c&hﬁeq]h f‘%?ﬁrﬁé&fha{h fhe2¥e MG PO Edmple

i nor e robe-pairrs rep resente
fo apmﬂye@ dhat sntisiresttheethfestrodd omvaéld mrabeepirs Qndde'ﬁlu@bf 7.0, at least 6

p}é))'lz?-ﬁag%%eg&séég‘gﬂ%gg@rbﬁ%ﬁﬁ r\nglf ?@%ﬁ%ﬁg ﬁ%\fe'al t%}au\é\ﬁfo% 7. 0 or above -

er enc etween perfe
alirh#viirg the damné direstiothofichinge. Axran eas%npﬁmublél(bdm MS\S @wdted
VJ&‘??‘%CE%%%% é&res\}f\légdeo?\é g%cf" }{%bebpa% thr%gh ?d tﬂe qxﬂs?tgv% éﬁ‘iecitlon Villue gPPV)
insBagese Xt h aectreadmgaunngerlvlf fﬂlseanbmayesﬁrn itlentBicd alﬁdﬂe‘ehgmvatyr I X,

th.th
oy s D) rrorobaeh 8 RS Al R ap
slfuﬂ\ts&li\eﬁ;clletcy(eaﬁl:]c of5f1 and fafse peyities eith a’tclremmg thréshgld o€t shd np.

St an def | t|on for nsi.tivi
’9 e above pro em can ic"n pr%mp?eebe v1ewed as Xrea under the Receiver operating

characteristic (ROC) curve problem with two dimensions t threshold as one dimension
and number of valid probe-pair number as another dimension. In this kind of situation, one
would expect multiple thresholds involving the two dimensions that would have optimal
area under the ROC curve. Alternatively, this can be viewed as an optimization problem

with the goal of detecting as many true positives with optimal combination sensitivity and
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positives identified and the concentration range of the spike-in positives for a selected set

of t” and np values are summarized in Table 1. The possibility of selecting a lower
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nunber of fal se positives are identified and
indicateiathighes rgpnalty for increasing the probe-pair threshold than for increasing t

statistic threshold. Additionally, these data indicate that an appropriate choice of a lower
probe-pair threshold can lead to significantly higher number of true differentials without
concomitant increase in false positives. In order to have a preliminary characterization of

the nature of probesets/transcripts that are selected and are missed in this study, the
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Elements and components described herein may be further divided into additional
components or joined together to form fewer components for performing the same

functions.
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al so reveal the sensitivity of the nmethodol ogy in the

cewpitencen §Rdt echni cal replicates, thus revealing the
maxi mum achi evabl e sensitivity. The results for this
EX\ al J;L}gﬁé@n tied intzdfmﬁoﬁ msaﬁ&odteg&im elittl iré@;dt Inevztri@psh éﬁndimems, it
, t signifying p, <= 5,. and the thresho
S g ORI e egif e S0t o Pl e sthcs
eRHPEGERE withihahé antl B8 bOthE SpPep@d dHmhAi gher
sensitivity of detection at any given level. It should
be n%}ed.tpatcﬁven at the lower threshold (f, np) of
(3, 6)Vha §E2EP9%IEr ent i al s (average of three comparisons
conpared to maxinumidentifiable differentials defined
bel ow) identified were only 42% 61% 81% and 86% of
1.5, 2, 3 and 4 fold respectively, which further
enphasi zes the need for and inportance of the proposed
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approach. At a threshold of (7.71, 6) these val ues

were significantly lower viz., 30% 47% 63% and 70%
wo eapoctiByel y. For the purpose of cal cul ati ng PCT/US2006/030138

percentage of differentials identified the maxi mum

identifiable differentials was set at 21,485, which is

the differentials (averagelLoMM8hree conpari sons)

11 denfihdigch 8 prb&@siﬁ%ﬁﬁ§ R HetRdd donprisifte %l{é@tefs g With a

scaling factor of 10. A steep decline face“on the

sur f aceclpgtingp@etric for figjermininhienbstantiajly wptitalicombimatiomaf true

pr obe- pai:; L et L.th results indicated

in Tabﬂg&gngéﬁéﬁﬁ8?%%?%%gyﬁ#%%%r penalty for

i ncreasing the probe-pair threshold than for

i ncreasl.ng: 1:St.d |d. Additionally, these
dat a i%Bﬂgg%gﬁ%ﬁ%#é%%ﬁé%%ﬁﬁgggg e choice of a | ower
probe-pair threshold can lead to significantly higher

nunber .true differentials wihout concomtant

cr oaS8biite BpB e S b s Soihifidr SR SR AyaRg for ot leas
pr el i monaoptintivaion phiame®s shidRalaé fdr BEleanbit @tigfization parameter
probesets(lrans ripts that are selected and. are ssed
"t hi <SBERET byatily PPiETR SR IBRIRRL TS BRUSE B aise

I ndi cegpofitiessi nplify the representation) of these
probesets for one of the thresholds (t',np) of (3,7)

is shown in FIG 19. As can be seen fromFI G 19 and

as expegeReh 4 Mgt st thiePabititdd 208 1R oEHRIAFS] RRchIADF §O8ast
of probesets, |ow expressors are detected better at

hi gher °Bf PRIEHE/CR BPramgieT-0s. Conversely, al nmobst all the
probesets m ssed at higher differential ratios were

| ow expressors, which is consistent with observations

2t hat Theyaetaod of diigH . wherpiatha stepyofiohtaining at épastdae eptimigation
NaREeter ca—rlﬂﬁris‘ép\t.h'e @@b of &Eéigfﬁg%'vglﬂe Qf a EREUAE Eﬁn Jbende t measures:
bi ol ogi cal " sanpl es" w t ITferent properties nee

ad ivihersinethe nwnher aftryd nositisies and ddsscnvdisivgs aconfincioafee
4§&ﬁﬂr&ﬂ&&§8km&ﬁﬁ aabngys Neverthel ess, the results of

a prelimnary evaluation to test if the | ower

threshold identified by ResurfP would | ead high fal se
posi +i v : i 0l ogi .repli s.are

3 ver yﬂéenlg%lﬁerﬁg(glil}laglﬁﬁég}%m?ﬂ iﬂge 58‘4 rp S gféln(r{g a,pvr? Bﬁ%%#% r gélh%rl Oé S
dhdep8ndeht meadur¢Be18) congprised the stelofiubtaiming std¢asiodne combination of a

' i repli.cates.from cardi ogenom cs wehsjte (see
Nl R il SRl eEh e pERISREE 87 S 7 ARG e
pati ents with aortic stenosis were split into two
groups _(of .triplicates) and the t hod .was eyal uat ed.
Tt e BioheF bRk S fivasing g Postifiaas 5 e oo eas
12, 624 ops abesetisn af thé Burbher aNihdépEndont megsraRhis\ual she
even thoygh this chip type consisted of 16 probe-pairs

for noSYMPPYEELBEETt ranscripts. It shoul d be noted
that the above exenplary enbodi nment is presented to

better il]ustrate sone of the enbodinments of these
4teacﬁ%ﬁﬁ?Lﬂﬁgbgﬂﬁk“ﬁ@?““?%?@“?H%%@mﬂﬁachings

Ne = TP * TPI(TP + FP) * (1 — FP/TP)
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nor does the above exenplary enbodinment illustrate al
of the above described enbodi nents. The techni ques

waleacniviezrl above nmay be inplemented in one or POF/ES2006/030138

comput er prograns executing on a programrabl e conput er
i ncl udi rocessor a storage nedlun1readab e by

the pr L PP dieaiey it pposite value fpndhe 4 35t A% and
non-vo Imtlhdl@atmrmw ANRE QhlusHeh e8] RENt ), and, in
sonme enbodi nment s, ?so i ncludi ng at | east one input
device, and/or at |east one output device. Program
scod eTﬁ@ﬁ‘netlﬂgd é‘mélfneldwﬁe?edjﬁk%eﬁ RF S3pRHnd's Mindizi8ion RBMique
device (or user interface) to performthe functions
chospripdsdle derdoftoptigizingranoet fouptint i nf or mati on. The

out put information may be applied to one or nore

out put devi ces. Elenents and conponents descri bed

6her eThe methodef dlaimtSrelereln thedest fiunstion s@dlien bynal

component join r,y o formfewer conponents
for perfo&h&hﬂeﬁheigaﬂg?ﬁgﬂﬁu ns Each conputer
program may be inplenmented in any programm ng

| anguage, such as assenbly | anguage, nachi ne | anguage,

a hi gh- I%ﬁlwt@f&&wys@énfﬁsmmegnbmqnéa@muage an
obj ect-oriented progranmm ng | anguage, or a conbi nation

t her eof . his apkredhekrfai thgvalwwag@bﬁmi ipdependgwiipiapwes. and
interpretﬁgfgﬁggﬁﬁFﬁlng | anguage. Each conputer
program may be inplemented in a conputer program
product tangibly enbodied in a conputer-readable

st or ut er processor.
Met hggeem 2%%80 élﬁheﬁﬁﬁe\%gé@wm%gsﬁ perfornmed by a
conput er processor executing a progran1tangib|y

enbodi e .- 1.
functlogggopn%ﬁgpﬁﬁéghfﬁoﬁagghﬁc%?gkqg%ggﬁﬂﬁﬁ&gcﬂheo'me
generammmgmaﬁhmmpmwemheﬂmmenhods and/or conput er codes
can provide input to these prograns based on

conbi nati ons of conponents herein or take output from
t hese Q@@ﬂ&MagbmnﬂmﬂanbﬁmuﬂmaﬁnnhémaaanmmmBMgupMmhm@f
out put , communi cative and integrative use of
conpon@#?§ fescribed herein and ot her methods or
conmput er codes coul d also be i nmpl ement ed. Conmon forns

of conputer-readahl e (conputer, usabl e ngl ude, )
for ex&hPFErmining pieast ong;pe eteHminF 9(‘?%1‘%! fgrﬁg?( Seler‘f%?ﬁd’ne eloment;
di sk, magnetic tape, or any other magnetic nedium a

CDROM any other optical nediu nched cards,
t ape, éjﬁggteltrwgﬁng whgther said at least orrlré prg eterm?ned quantity sd%stantlally

-~

satisfies a threshold criterion;

e) incrementing, if said at least one predetermined quantity satisfies the

threshold criterion, a number of elements;
f) determining, after incrementing the number of elements, if the number of

elements is more than the threshold for the value of the number of independent

measurcs;
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physi cal mediumw th patterns of holes or other
patterns, a RAM a PROV and EPROM a FLASH EPROM any

wo@rdweniaenory chip or cartridge, a carrier wavECT/Bs29h6/030138

as el ectromagnetic radiation or electrical signals, or
any other mediumfromwhich a conputer can read.
Al t hough the invention has been described with respect

nvent | Bep@IRP LR ko' PG DByl s Fipouty B gpens

and ot her enbodi nents within the spirit and scope of

the appgnded cl.ains. \Wat is clained.is:CLA 1.

ot hot” PoEtm gt i M5 ot Bedb i Br e vt dp gumber
st eps 0bf indepemdzht Mensaresbulisdn & subsEAelilyPpimBcombination of true
substant | a%l Ig optte]iémal .conbi nation of true positives

and f al REHESMA IS PesHIVsSidat a set: appl yi ng an
opti m zation techni que; and obtaining, fromthe

results of the optim zation technique, a value for at

B-eastThgmretadal flasmad ihsrepbihe dat &t inclidpspt jeasi wopaamgters for at

| @58 on@ BRn@RE hikd th&heBd RAMBIBhipkisds@Rdidy FGepeBting steps d) and e)
substantial ly OFtl mal conbi nation of true positi vé)s

aner cpeh reEamabibefojeeompiptimesien Da nunber of true

positives and fal se positives are a function of at

| east _one optim zation parameter. 2. The method of

21 ai ribe mefindrodiclain Aavheregphe datosset inichidegyreplicates;zamt! themeethod

Ok g@ﬁoﬂ QL RAL: er conprises the step of obtaining
a val ue f a nunoer of independent neasures: and

wher ei ni) s¢lectingritséore sifp b); apregusintineddsitialnalvealf§ $he confidence
positiv ction of the nunmber of independent
neasure%%ﬁ@%&n%? e method of claimlwherein the step
of obt aj) nalmgatingy aftanstepfl), & saidribenst ofie pradegreiibd piuantity satisfies

measurepents. c Ises the step of t al ni ng, at | east
one co nr’rg? ﬁméfﬁhglﬁ%%%e”gn’\/aaﬁoﬂgdegf © %ezﬁﬂ g Satg{]onie %E@lﬁ@h dent
measur ekjaetesmming whedsl the chlowlatad carfideste heasuieBaeer thah the

wher ei n tttnﬁ nug?iefh @f true positives and fal se
posi t i vETIFECY EEBRBY at | east one combination of
t he nunberoceddirigrid efep BY) Gt tcadhesisnsheiem ke FnelifydE elements;

m) incrementing, after step h), the confidence threshold measure within a range
of predetermined confidence thresholds;

and
wherein step d) further comprises repeating steps j) through 1);and

wherein step h) further comprises selecting the confidence threshold measure
that results in a substantially optimal combination of true positives and false

positives.
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confidence neasure. 4. The nethod of clainl wherein
the netric is given by Neff = TP * TP/ (TP + FP) * (1 -

WO-R0TP)sBErein TP indicates a true positive vaPCEUS$2006030138

the data set, and FP indicates a fal se positive val ue
fromthe data set. 5 The nethod of claim1l wherein
19he Thewmethed afnhiniSighesgin hstdeigisetandledes pidedshivepumrameters for at
Cl@zﬂﬁpgdn%ee?elﬁé?@s §ﬂoecﬁe &%th%?ddﬁk?éoﬂ%n@es%’é& f&ng elat%{é' stébs d) and
he met hod erein cost tunction=H’s
gﬁ)\f@rﬁadypwrfbeﬁrmpldtmEStBNl)) ; and wherein F is a
confidence threshold neasure, N is a threshold for
t he val ue of a nunber of independent neasures, and
INef f Thesmethed efdaiinc? whereifitlereshetda diat poddetetminsd guahtitidshey
c&p%%h%hgg hetgFe %S(gfeps of : a) selecting a predeterm ned
imtrar v 8

the threshold for the value of the
nunber enéluatmg dpondaiertminedguantitcs ovgr 2 Blasatpon@f the data set;
el ement of the data set; the data set conprising a
plurality of elenents; c) determ ning at |east one
pr edet esihfe evrhiid ﬁrydefe@lhlrfeﬂl Guaneti@Gh este MRy SUSMTRAlue; and
d) deternining whether said at |east one predeternined
quantity substantially satisfies a threshold

Crit er k€lécting h phed 6k @ITRAL er@ntile bof ﬁl@{p%dé‘t&ﬂhﬁ&ﬁiua{?ﬂ? as the
predet er m ned 3uant ity satisfies the threshold
P

cri t er HBeshold Ty thpedeirmined quantisy. f) determning, after
i ncrementing the nunber of elenents, if the nunber of
el ements is nore than the threshold for the val ue of
12he ‘Hirrmehodnt claiad p ahersin therarsdeieratined qupmine iseinvgiericad ps
b ice e obnl o Qllen AR C BB, f T Om the plurality of
el enents; h) determning, using step c), whether the
threshold for the value of the nunber of independent

a [
13“3 S’Fl%e???faﬁfd(ﬂda?r;d@w%g%%ﬁ% &ét&hﬂ? f&ggdtg}gis tl%e ratio betgeen
Weehﬁﬁh@ef@f:d@ihsﬁtm 7 wherein the data set incl udes at
| east two paraneters for at

14.  The method of claim 11 wherein the step of evaluating the predetermined

quantities over at least a portion of the data set comprises the steps of:

selecting portion of the data set; and

evaluating the predetermined quantities over the selected portion of the data

set; and

wherein the selected threshold for the predetermined quantity is utilized for the

portion of the data set being evaluated.

15.  The method of claim 14 wherein the predetermined quantities are obtained by

interpolation and extrapolation based on consecutive portions of the data set.
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w@a0oanetier before conpleting step f).

| east one el enent; and the nethod further conprises
the step of repeating steps d) and e) for each

9. The neCTOR2006/030138
claim7 wherein the data set includes replicates; and
the nmethod further conprises the step of: i)

16el ethd methodef daim Bwlspeib)he datapetdodtdes mpﬁeales'; whereialthe cost
V et hreshol d neasur e i)

Ci§{1 };?etnﬁéﬁ of ? {ﬂrésﬁ&? ?06 tlbe)c’onf ?ence S, ngasuie; il %er%llg] tehe threshold
rﬁoeﬂhebem‘rdemdnmaﬁs deterinimtd Bf ihe stepdhel: t hr eshol d

criteri conf ence neas id one el enment;

k) det éfﬁﬁlef??%a Wr?g lat ne(drgéoué’af’lffiemfhﬁa(t‘cégg%o nfi dence

measure is greater than the confidence threshold

nmeasure; .1 oroceedln to ste h el ement
£ om 1 B AAPRERE £yt DA I fir s S IG] dbe af
step h)ﬂﬂkmgda@nfldence threshol d neasure within a
range of predeterm ned confidence thresholds; and
wherein step d) further conprises repeating steps j )
t hrough k&ecﬁﬂ@awl%ﬁﬁb R SRR ststahHAllNREw %A ARFddSREnined
sel ecting the confidence threshold nmeasure that
r esul t draptionpfdhgyandmumypiug aghy prgggter ifprAQrities gie msaniee
posi tiyggeand fal se positives.10. The method of claim
9 wherein the data set includes at |east two
parameters for at |east sone el ements; and the method
)"+ or W, SIRERSER: H6roRlRq ok { RBRALARHRA S e o
The net hod of cIa|n17 wherein threshol ds for
predet [ t st eps
cval DRt ARk ot SR RER MuELFE R B sl a2 01
Ieast a portion of the data set; sorting the eval uated
Predet S{mans Sl Sty ﬁgalaglea et 8F 8 aBoc WRhd1Fe:
and seI adet'er i ne
predetern1ned quantlty as the threshold for the
predete od of claim11l

wher ei r% 1ngn§ rce%}i%%%ueaﬁa?ﬁﬁ VWS a nuneri cal

dlfference bet ween two elenents of the data set.

17.  The method of claim 16 wherein the data set includes multiple independent
measurements; and wherein steps a) through e) are repeated for a predetermined number
of the multiple independent measurements; and the method further comprises the steps
of:

obtaining the minimum value of the predetermined number of multiple
measures for each repetition; and

using above selected value in steps (f) and (g).
18. A method for summarizing parameter value, the method comprising the steps of:

grouping measurement result from a data set into a plurality of pairs of

measurement results;
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13. The nmethod of claim 11 wherein the predeterm ned
guantity is the ratio between two el enents of the data

W@ e107/01982 The et hod of claim 11 wherein the spepusfo06/030138

eval uating the predeterm ned quantities over at |east
a portion of the data set conprises the steps of:

sel ect i nglefsentningniospaid pch@ne paiselimeagrement a¢sulis, iwhgthehe
predet er 1y Jof 8 '

Pho. dat a Tt el hlChRS R ol forR Paol AeBRbhpa

t he predeeiggyihmesboldgeitetipty is utilized for the portion
of the data set being evaluated. 15. The nethod of
claim14 wherein the predeterm ned quantities are

obt ai ned dbagsifyring paod eftnicasurement esstltsdpmh stid ploralisefpaipsof

consecutiy rtions,of t data..set. 1 The ,nmet hod of
a7 PR RES e £l GRS i TRt Fatires dB o
wher ei n tshigsfy the thréshoklt drisstiagepends on a threshol d for

t he confidence neasure; and wherein the threshold for
the confidence neasure is determ ned by the steps of:

a) sel ectcof@aringpifekiciredefinn@dd Getues Qbtisfie@ihk ¢iatdolidkitria,
b) deternining a nininqn]an, a naxinyn}for t he

pr edet er HABGATFETT tFull 5pid caghePng Rpis OF RyaswgmEBi RS tp
subgr oup a@bth¥ahésSsrembitFésaNtid Rlid s4cPBIRBDf Feasurement results;
predeterm ned fraction of the maxi num value and a
predeterm ned factor tinmes the neaning val ue; d)

repeat i NGy, Atertht Quiphrish, 4 dath SnedBRJf GidadtHRAS results
of groups are formed; e) obtaining a value of a

st ati st i egtor@ipatorealfafithecgamarigosup; and f) selecting a
percentile value fromthe ordered set of confidence
nmeasure; g) selecting the percentile value as a

t hr eshol deleating avhmmpatspiod mspsuednagnines@tsvioar tic nlassiéedddurality
set incl | 1] ' (- ; and
aherein of Bar Al R B o e U PR o
predet erm ned nunber of the nultiple independent

measur e T [ he
tops. of Tninf Aiblig plEk Ao b iR SRR} 3830hAS et
predet erm ned nunber of nultiple

19.  The method of claim 18 further comprising the steps of:

providing summary measures of predetermined quantities utilizing the

common set.

20.  The method of claim 19 wherein one of the predetermined quantities is a

confidence measure.

21. A method for summarizing parameter value for measurement results in a replicated

data set, the method comprising the steps of

averaging the measurement results over replications;
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nmeasures for each repetition; and using above sel ected
value in steps (f) and (g). 18. A nethod for

wGewwmid18t ng par anet er val ue, the method conprPCI/N§2061E30138

steps of: grouping nmeasurenent result froma data set
into a plurality pai rs of asurenent, results;

det er§i? %e ?Yﬁagg {naasgaeewnbﬁ%anﬁﬁﬁgrt? a gluralipaef petnetveraged
resuhh&wmgﬁahh@mugredetern1ned nmeasures for said each
one pair of measurenment results satisfy threshold
criteria; classifying a pair of neasurenent results
from cﬁ:@én@lm‘iﬂgu fcfi‘ |sélEl ¥acﬁfon@§élf of a%ra%&ﬁﬁéé%@r%éﬁt réstRd) Wh%th@ts
not chaqg i f predet ermi ned measures do not

sat i sfrgdefes@ined, rr@equrﬂs dorspidieach ane pais Ahaedsagmentfresulis satisfy
Pr edahRUEIdGHe PR Hcfio? bbbl L Nr eshol d
criteria, one neasurenent resu In sdid each one pair
of measurenent results to another neasurenent result
ins [ Lts: .. .

ol asa s BRForROhthe AR GIRIG b S biraiuotagir of
of rrmsnag@tmcusummsmlressltamt chianging if theosredeterminet! eeasures do
conpar conmon set of neasurenent

r esulrfOk IS r%ﬁet %‘res%q@%gle?af ’ed plurality of pairs of
neasurenent result for use with the data set; and

provi di su asur for r ter utilizin
I M T RO ST T
Conpraveiap@mediresicatesultiin edth @m BUINGS a9 et icabR B bxit @ésu@tf to
pr edet er m ned uantlt es u Z|ng t he co n set.

The mﬁsﬂneﬁsu mglintﬁesﬂ; owlrd)f ay§ips measurement results,
predeterm ned quantities is a confidence neasure. 2 1.

A net hod _for summari zing paraneter value for
eas (HENENRE AR omPRTsony Bl qaelnonscPa of avesase meppement

met hQgsu®d BRotdigne rdstiie oBthe BemPisé er agi ng t he
nmeasurenent results over rep i cat'i ons; groupi ng the

averaged neasurenent results into a plurallty of pairs

of avgragRd RATAMEITRIN the eRWifi&s plﬁi‘@ﬁt? rom)ams%g avefr%:eds ai d
each one pair of averaged neasurenment results et her
measurement result for use with the data set ; and

providing summary measures for a parameter in the common set.

22.  The method of claim 21 further comprising the steps of:
providing summary measures of predetermined quantities utilizing the
common Set.

23.  The method of claim 22 wherein one of the predetermined quantities is a statistical

measure.
24. A method for determining efficacy of a data set analyses techniques, the method

comprising the steps of

scaling a data set and replicates of the data set; and
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predet erm ned neasures for said each one pair of
nmeasurenent results satisfy threshold criteria that

w0 p@7atla82 a confi dence neasure; classifying a pail/usSmwhe/030138

average neasurenent results fromsaid plurality of
pai rs of averaged neasurenent results as not changi ng

i f t9eengringde ssalgdristr seiia pradetsrmypedgypups of prigiyaldpie scts in order

t hr eghak 8 pfebbiblih @ angQEPALIRY, if the predeternined
measures satisfied this threshold criteria, one

average neasurenent result in each one pair of

aVer?ﬂﬁ&n%ﬁﬂﬁ%{&ﬁ?ﬁﬁﬂ%ﬁﬁh&fS t o anot her neasurenent

result 1'n sard each one pair of averaged neasurenent
results; classifying, after the conparison, said each

29N€ R roAVSEAN% TRASHETRNL LSRULLRRESANAING! B
Pesul't of tRe cowpaﬁ son; se ecﬁlhg a conmmon' se r'OTh
df kertiog dens frbimakk @ituseahdcddingfio paasuseneht eher aged
measurenent result for use with the data set ; and

provi di ng summary neasures for a paraneter in the
comSxlecsig,.acaiding toea predefoslined chleAbi rederdndelsnbdasy the reference

conpri Si the steps of: providing summary measures of
pr ed W%@& a&f?ﬁﬁtof‘? Te&e’{‘}? MeRPTEt W% onmon - set . 23.
The nethod of claim 22 wherein one of the

predeterm ned quantities is a statistical neasure. 24.
A metHetng fona@lﬁé?lrkﬁdr#awgda& slerpepiyhayenegsirgmert yalues

anal y&anttafls BRiGHES to daltat 1884 AEl reFRBIRE Infeh fiflerhdh@ vALE PS
of scaling a data set and replicates of the data set;

andconparing the scaled data set to predeterm ned

gr ouR iR the thidl bRHend B BnS&bStadtRIP E&BYaldn® miSdtenfent values, the
predeterm ned anal ysis results; wherein efficacy can

be dwrted Aatpelgments comprigingaaartgbyubsiantisty peuivalend sbsetf 3ndm
a data set, the nethod conprising the steps of sorting
data fromthe data set according to neasurenent val ue;
Sel eBtilizing the eiclestiprrgefetenee peastiementraive dne thie sertgdsnbstantially

ref el EAGRNBUBSE tonorhiGe R flAlCe subsets having at

| east” one reference neasurenent val ue; Selecting, from
the sorted data, data el enments havi ng nmeasurenent

2§ .al UB method of claim 25 wherein the step of utilizing the at least one reference
measurement value on the sorted substantially equivalent subset to normalize the data
set comprises the step of utilizing a predetermined combination of the at least one
reference value and the sorted substantially equivalent subset in order to establish a

distribution curve.

27.  The method of claim 26 wherein the step of utilizing a predetermined combination
of the at least one reference value and the sorted substantially equivalent subset
comprises the steps of:

iterating over portions of the sorted substantially equivalent subset in order
to obtain the predetermined combination of the at least one reference value

and the sorted substantially equivalent subset.
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substantially equivalent to said at | east one

reference neasurenent value; Sorting the data el enents
whawirnoisubst anti al |y equi val ent nmeasur enent vBETIES2006/030138

the sorted data el enents conprising a sorted

substantial |l y equi val ent supbset; and Utilizing the at

2Beas B ORPUEEIEERRIEOdREEANPENBE A CoEPYY Uarkle Mrdiumdiyiag

S . ‘ . _ b .

1 S o e T ok BEng Pl

ueficeisgreonipatensysteaniot one ref erence neasurenent val ue

on the [: EYial e .

nor mal 2t T G e o b SRR bt e

a pr edestivisaadifatsopbsitiestsiiomdat sathe at | east one

reference value and the sorted substantially

equi val ent subset in order to establish a distribution

curve. agply ail bgtimzstivmdechhiqot;andn 26 wherein the step of

utilizing a predeterm ned conbination of the at |east

one reference value and the sorted substantially

equi valobfiin, ﬁumfm reﬁLﬂfm)If tlﬁ%gtiﬁlhgticﬁite@ﬁiqlnlé,: at lcastrone Fptgnization

over portions of the sorted substantially equival ent

subset FRHMBIREBUIFEE Brsbar s heoRal CURhingt et true posiitves and

conbi nghlkogbshived;he at | east one reference val ue and

the sorted substantially equival ent subset.28. A

comput er program product conprising a conputer usable

medi UMhRWEINSnGRRER Ut Blle fRAVaINA QAR BRIRAGE £ ehinbid & n;
sai d conmput er readabl e code heing capabl e of causing a

conput dredsiprpiapd yaues salcwated ysipgsthe pptimiggtiodechpiginni ng
substantially optimal conbination of true positives
and fal se positives in a data set; apply an .

28pt i Ahg eanper Peagkai prgeuct aheaigbitaherein Eh@ qttieis gBSR bY s
of the optim zation technique, at |east one

optim zation paranmeter resulting in substantially

opt i malNggnei TR *oT B/ (T Pue- FCP?F“ XQS—GFPFFPS)G
posi tives; wherein a nunber of (rué positives and
fal se positives are a function of predeterm ned val ues

cal cul ated using the optinization technique. 29. The

orPy RS ARt ol R HIBRELH B2 1

FP indicates a false positive value from the data set.
30.  The computer program product of claim 28 wherein said computer readable code,
in being capable of causing a computer system to apply an optimization technique, is

capable of causing a computer system to optimize a cost function.

31.  The computer program product of claim 30 wherein the cost function is given by

CANgi = Negs I(F,'I'N’),

and wherein F’ is a confidence threshold measure,

N’ is a threshold for the value of a number of independent measures, and
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wherein TP indicates a true positive value fromthe
data set, and FP indicates a fal se positive value from

wo @782 set . 30. The conputer program producPCDS2006/030138

claim 28 wherein said conmputer readable code, in being
capabl e of causing a conputer systemto apply an
opt i m zatNeffistescheirigue, is capabl e of causing a
conmputer systemto optimze a cost function. 31. The
conput er program product of claim 30 wherein the cost
32uncicomppigr pfiogram psgducgqemprisiag peerhpyt¢rsably meding having
i ' 4 . . | e

CRPIELE rchho SRRCRG in, SHETHIN: PEAIN Bue Ming ol
nfasusings compdidesyisteinstot he netric. 32. A conputer
program p t .C risi C er, u I ium.
havi ng ¢ o&r?geg‘?‘g“r@ arcglggjé) B ﬁgq%(g <’F‘euse ﬂg g\}flr éht? c@%gef[ grlldr:?tﬂ%rzf i‘“a“a"
conmput er dagmetabl e code bei ng capabl e of causing a
conmputer systemto: determine a comon set that is
usabl e over the dataset and other simlar datasets.
333. Thecogpip peigrapt grgdriofulamBotwieieit bad condriteriabsildicode is
giig coq@E} r readabl e code is further capable of

fjage ﬁgﬁ?@?agy@W%ﬂﬁyﬁgnﬂ?ovide sunmary neasures
of pr edet @bVt @ehnitiRAkhdui Sf pletidtérdiingd quliRitieONTRAMIRS - -
34. A conputer program product conprising a conputer
usabl e medRME ng conputer readabl e code enbodi ed
therein; said conmputer readabl e code being capabl e of
causing a conmputer systemto: scale a data set and
3tepl AcampYtepprogER gt coBPrisiny a compyerusatlgyacdivn haying
d3hpukelealifbldNoREEHEIIHINEG ! QURDnPhitePlch @lbRAdodd Bliflg SHhBle
in order to test a predeterm ned analysis results;
vitfepesing agfopipeige sysieriobe det ermi ned. 35. A conput er

proqgﬁmaq{a%ds‘é%nd‘}&ﬁigé‘[L oG£ QURHG €r usabl e medi um

havi ng conputer readabl e code enbodi ed therein; said
conmput er readabl e code bei ng capabl e of causing a

co ”W:Hn%aré%é L&aiPalaB% set to predetermined groups of original data sets in order

to test a predetermined analysis results;

wherein efficacy can be determined.

35. A computer program product comprising a computer usable medium having
computer readable code embodied therein; said computer readable code being capable
of causing a computer system to:

sort data from the data set according to measurement value;

Select, according to a predetermined criterion, reference subsets, the reference

subsets having at least one reference measurement value;

Select, from the sorted data, data elements having measurement values

substantially equivalent to set at least one reference measurement value;
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sort data fromthe data set according to neasurenent
val ue; Select, according to a predeterm ned criterion,

WO edogioen8e subsets, the reference subsets havi PQI/as2006/030138

| east one reference neasurenent val ue; Select, from

the sorted data, data el ements having nmeasurenent

val uet digdate slemicats hgviegrubsiantiaRy equivaient mgasuremest vabies, the
refe sval ue S

havi e e e bR o B b Bl e Rl Fona
the sorted data el enents conprising a sorted

su bsﬁﬁfi‘fe' tﬁ’é ét%fea@%ﬁe\f&{a%me n?éégﬁ'gfnent @Flge %d thé % erteEi bes?hi lly
| east one Feference ABasur ement val e and: the. orted
subse¢quivaleat $upsed (unormhléretthesdalzsset t o nornmal i ze the data
set. 36. The conputer program product of claim28
wherein said conputer readable code, in being capable
36f CcHuwsionguter pogfatt godieysftctaimt?8 whetdin sai ddiguttk rdagadd code,
onE I eferglgc measur emsr;ét val ug og. tlgh% sFrted
SHBEPaR? |°§°aé‘a‘ﬁ}$\*}8?faﬁ‘{ SISYBYRLC YIEIZR B1eiphIcps @ng 1lerese a
SedasurtiBert apRAB be thefsofalsabdightial Caupiledt subds tiBrndlize the data
utilize ﬁredet erm ned conbi natjon of the at |east

SFle AR B Ia A BOMRHGT SRIETUB T iep Aipefeaie pamybination of
QBRI EdE rébRE@T value afd B8 Korted sEdk-ARhIBEuRaRhBubicP it dr@f to
curve. 37. _A conputer program product conprising a
Eoplipherdishidbysion CWEe um havi ng conputer readabl e code
enbodi ed therein; said conputer readable code being
capabl e of causing a conputer systemto: obtain a

3T-el aficomBPPTPREMPENIuskcCOMBHERS dPRMPIE Js3biemedjum having

R8Pkt 1%5da@r&%foaé eﬁa&ﬁ% teéﬂan;%%{dfc%ﬁxa@%a&m Kl Qééngo (%'balﬂe

measurenent of a data set; select a nmetric base

1o gauginglacaspuigheysisertPor mance i ndi cator; apply an
optim zatg,of, § ?e%i%hsql 'et\%g aﬂ%s@bﬂi prEsre%'cReEi ggraﬁlgt%%ntdsat least
of the optim zation t'echni que, at l'east on

subst ant icak pgrfamangedahdicasdrder axheasimemant df edsty sethe
paraneter; wherein the at |east one substantially

opti mal val ue of the at | east one paraneter enables
devi si ng stket areeigubasedont thofit ledseomtatedfonmnce B8icatdhe
comput er program product of claim 37 wherein the at

| east one presel ected paraneter conprises a value of a
nunber ofapplyce petideatontedsiguesnd9. The conputer
program product of claim 37 wherein the at |east one
performance indicator is at |east one of sensitivity,
posi ti ve gbtaddifiotn theregaitswe theptiibeatiaf tetHnitmie 0 $dattione s

substantially optimal value of the at least one parameter;

wherein the at least one substantially optimal value of the at least one

parameter enables devising the measurement of the data set.

38.  The computer program product of claim 37 wherein the at least one preselected

parameter comprises a value of a number of independent measures.
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and nunber of false positives. 40. The conputer
program product of claim 37 wherein the at | east one

w@r@3mlast ed paraneter conprises a confidence PEREN2086/030138

41. The conputer program product of claim 37 wherein

bty 1By SHBPIST OB Hatehoain 3 BrLer o It yoq RO

1H&c&l§&t i9at96dst oIV sdrfSitivitgl lp@ﬁhﬁéprédxétﬂin&@lura Osiintbey 6f il pdsitives
fromthe data set. 42. The conputer program product of

canginginBer ofdsediopiti¥es d conmput er readabl e code, in being
capabl e of causing a conputer systemto apply an
optim zation technique, is capable of causing

480 lihesompyiter pregtam peduckphdaim Yodtersintheef lopst oa%prespﬁéted

he cost function is given
g@atr{fl&ﬂ%%mﬁﬁ%egk é?- lﬁ%a,gurgnd wherein F' is a
confi dence threshold nmeasur e, is a threshold for
he %pﬁ,qg%g] ARE !
4 )fﬁe é'cff eﬁgfonglp%%) &Efgll?cftxfgglst em con%?flém ngljceI§ F %
one pr ocessor; and a conputer usable nedi um haV| ng

comput rea od ei n, Ld.conputer
readabl eﬁoﬁdfﬁl n?ﬁ&sﬁﬁo )%Ei rTgrEﬁ(ﬁléL)t er
systemto:select a netric for determ ning
substantially optiml conbination of true positives
and false positives in a data set; apply an

opt i M ZéHeiedN TP @livaics d&ue poxitivebvhmk fromfthodats ke anésul t s
of the ti.m zatjon techni , Least one
opt i mi Z: lP@FPtﬁaaréﬁﬁ%P%ﬁmVFé@@F?rloﬁ'ahef ?ﬁ%ﬁst antially

opti mal conbi nation of true positives and false
positives; wherein a nunb rue EOSItIVGS a

Rl sdheeATRYS FLOATR PRARG REs 1P16h37t Whessin g 8‘?‘?@%"@&"%&‘?‘8 gyde,

CH &Hﬂg%ﬁﬁa@le@bﬁﬁu%@%oﬂ)@hﬂef@y%@hﬂ 16 Bpple @m;btmueatxoﬁ&chﬂih@a is
system of claim 44 further conprisin | east one

deapable §Ecausing 2 POIRRIG SYSIB fo RbiIES fgs ’f’l"‘é‘&gur ement of a
data set, the nmethod conprising the

43.  The method of claim 36 wherein the cost function is given by

CANgs = Ness I(F,+N,);

and wherein F’ is a confidence threshold measure,
N’ is a threshold for the value of a number of independent measures, and

Nesr is the metric.

44. A system comprising:

at least one processor; and

a computer usable medium having computer readable code embodied therein; said

computer readable code being capable of causing a computer system to:
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steps of: obtaining a relationship between at | east
one presel ected paraneter and at | east one perfornance

wo pab7oat182 for the neasurement of the data setPCT/US2006/030138

selecting a netric based on the at |east one
performance indicator; applying an optimn zation

t echni akset ameirie Y detaimpng ﬁtfhﬁwmwﬁky quglel qombgratipmef true
opti m Zp%tsﬂt@éb ahe@mélpwaves%ah%%a one substantially
opti mal” value of the at | east one paraneter; wherein
the at least one substantially optimal value of the at

| east I Vi si ng the neasurenent
of theqﬁgygﬁ gﬁﬁh%%mqgﬁghnefﬂgd of claim46 wherein
the at | east one presel ected paraneter conprises a
\rlrglt gg q oo ]ta? rf'roﬂptﬁé E?QI\I/\E of ql%l%% lﬁ?zaﬁ?n”%& 'ijc{u% tf'e%st onQ gptlmlzatxon
perf or rmramz:ter mi;uh:lag orsubﬁarmally e@htial omﬁbmétlcm@tﬁ gt positivgs and
positlnﬁ $re iction value, number of true positives
and nu % PHIFYI se positives. 49. The method of claim
46 wherein the at Ieast one presel ected paraneter
conpri ses conf ce nmeasure. 50. The neth?d of
ol al m AEHER BYOE Etfmqswaeﬂi W JRlerppsiilyesss  funcgs of
TP/ ( TP predeRimindd valieR/cdiB)1atel 84ifd the SRihRatichatBgiqae.t I Ue
positive value fromthe data set, and FP indicates a
fal se positive value fromthe data set. 51. The nethod
48f  ciraé Hsfben YRBARI4D iR SdneRishl a@fé@sﬁt }Sh@&teﬁ)ﬁse
optim zation techni que conprises the step of
optim zing a cost function. 52. The nethod of claimb5
3 Wn@rlﬁetﬂo& fae d@mﬁg 4 HBEhieMRnd o?aglat\é%g @ nfeti8 bdmpridde the

N 5) ; d wherein F' 1Is confi dence threshold
N@§§@fe |s a threshold for the value of a nunber

of indep GMQHﬁlg HEatthSnp b idast! ohe b&gel%drﬂapmneter and at

least one performance indicator for the measurement of the data set;

selecting a metric based on the at least one performance indicator;

applying an optimization technique; and

obtaining, from the results of the optimization technique, at least one

substantially optimal value of the at least one parameter;

wherein the at least one substantially optimal value of the at least one

parameter enables devising the measurement of the data set.

47.  The method of claim 46 wherein the at least one preselected parameter comprises a

value of a number of independent measures.
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48.  The method of claim 46 wherein the at least one performance indicator is at least
one of sensitivity, positive prediction value, number of true positives and number of

false positives.

49.  The method of claim 46 wherein the at least one preselected parameter comprises a

confidence measure.

50.  The method of claim 46 wherein the metric is given by

Nett = TP * TPI(TP + FP) * (1 — FP/TP)

wherein TP indicates a true positive value from the data set, and

FP indicates a false positive value from the data set.

51.  The method of claim 46 wherein the step of applying an optimization technique

comprises the step of optimizing a cost function.

52.  The method of claim 51 wherein the cost function is given by

CANg = Ness /(F""N’);

and wherein F? is a confidence threshold measure,
N’ is a threshold for the value of a number of independent measures, and

Neff is the meiric.
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