INTEGRATE.B

RANK

ETWEEN

<— ABSCISAE1, ORDINATES1, ABSCISAE2, ORDINATES2
— NUMERIC (1)

VENKATRAMAN . PAIRED. 2
<— DISEASE, MEASURE1, MEASURE2

— NUMERIC(1)

VENKATRAMAN . INDEPENDENT . 2
, <— DISEASEl, MEASURE]1, DISEASE2, MEASURE2
— NUMERIC(1)

ROC.cCURVE. 1
<« DISEASE, MEASURE
— NUMERIC

VENKATRAMAN . PATRED . K
<« DISEASE, MEASURES
— NUMERIC(1)

— NUMERIC(1)

VENKATRAMAN . INDEPENDENT . K
« list of DISEASE. AND . MEASURE

— ROC.CURVE.K

ROK.SAMLONGIGU
«— ROC.CURVE.K
— ROC.CURVE.K

NORBOOTSTRAP .BOOTSTRAP. 2

< ROC.CURVEL, ROC.CURVEZ2,
ROC.CURVE.BOOTSTRAP1,
ROC.CURVE.BOOTSTRAP2

— NUMERIC(1)

NORBOOTSTRAP . SAMPLE. 2
« ROC.CURVE1, ROC.CURVE2
— NUMERIC(1)

ROC.APPLY

< FUNCTION, ROC.CURVE.K

— ROC.CURVE.1

ROC.CURVE.K.PAIRED
«— DISEASE, MEASURES

ROC.CURVE.K.INDEPENDENT
« list of DISEASE. AND . MEASURE

AUC.1

ROC.PAIRED
< DATA.FRAME

ROC. INDEPENDENT

« list of DATA . FRAME

L \L
Y

ROC.CURVE.K
— list of ROC. CURVE. 1

CUSTOM.STATISTIC.K
< DISTANCE, WEIGHT, AGGREGATION
— FUNCTION (ROC.CURVE.K) — NUMERIC(1)

«— ROC.CURVE. 1
— NUMERIC(1)

NORBOOTSTRAP.SAMPLE.K
< ROC.CURVE.K
— NUMERIC (1)

NORBOOTSTRAP . BOOTSTRAP . K
<« original ROC. CURVE . K, bootstrap ROC. CURVE . K
— NUMERIC(1)

AUC.x
< ROC.CURVE.K
— NUMERIC(1)

ROC
<« DATA.FRAME OR list of DATA . FRAME, which staristics, calculate P-values?, B

— list of: DISEASE, MEASURES, ROC. CURVE. K, MATRIX Of statistics x {sample values, P-values}

ConnecTivity

¢ridtif1ly

Input of ROCTEST: :ROC. INDEPENDENT

Input of ROCTEST: :ROC. CURVE. 1

= list of {DATA.FRAME = DISEASE.AND.MEASURE}

IT

= {DISEASE; MEASURE}

IT

Input of ROCR : : PREDICTION
= {PREDICTIONS = list of MEASURE; LABELS = list

of two-level factor}

Input of Bioconducror's ROC: : ROCDEMO . SCA
= {TRUTH = vecTor of 0's and 1's; DATA = MEASURE}

Onwards Y\ /MD|?

o AN RpANEl inTERIACE.

o AN X-LispSTAT VERSION: AbOUT NINE TimES [ASTER.
e A Common Lisp version: abour forty Times faster.
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Summary 37/

RECEIVER OPERATING cHARACTERIsTIC CURVES (ROCs) Are A widespread method 1o
REPRESENT THE ERROR RATES Of binary classifiers as A discrimination Threshold varies. A
Typical problem in ROC anlysis is 1o Test whether several ROCs are significantly
different, in order To compare The corresponding classification models. In this
CONTEXT, NONPARAMETRIC METHOdS ARE parTicularly useful, because of usual lack of
knowledge on the underlying stochastic behaviour. The authors have recently
introduced a novel Nonparamerric method, based on handling ROCs as cumulative
distribution funcrions, in order 10 TesT for EQuality of several ROCs, botht in paired
and independent samples. This technioue is guite flexible in THAT it AN iINCORPORATE A
plethora of distaNcE MEASURES, WEIGHTS, AGGREGATION TYPE (SUPREMUM OR AVERAGE),
And Resampling ReGIME (pErRMUTATIONS OR booTsTRAp). HERE AN R package is presented
that implements the new method, besides omnibus versions of other Traditional
NONPARAMETRIC ONEs (AUC, Venkatraman's, €1c). A compaRrison is doNe with RespecT
10 other ROC-related R packages (ROCR, Bioconductor-ROC) and conversion
100ls 10 TRANSfER daTA bETwEEN ThEm is provided.

ImplementaTion
VAId@ARN AN

Algorithms JCDOIQrs
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INpuTs: " "
APPROXFUN (TIES = "ORDERED")

_HZHNOW>HN_

DISEASE — logical

—

MEASURE — NUMERIC

SCHOOLMATH

Problem: given k empirical ROC curves, do they differ significantly?, thar is 1o Test
H: ROC =...=ROC,
I_“ exist 1 <4, j <k, such thar EOO‘ * _NOO\
Approaches:
e Classical
* AUC
o Venkatraman's
Venkatraman ES, Begg CB. 1996, A distribution-Iree procedure for comparing
RECEIVER OPERATING CHARACTERiSTIC CURVES fROM A pAiRed EXpERIMENT.  BiomETRIKA.
Venkarraman ES. 2000. A peRMUTATION TEST TO COMPARE RECEIVER OPERATING
characTERisTiC CURVES.  BiOMETRiCS.
¢ Consider an empirical ROC curve as an ECDF
¢ NorbootstrAp
Marrinez-Camblor P, Carleos C, Corral N. 201 1. Powerful NoNpARAMETRIC
staTistics T0 compare k independent ROC curves. Journal of Applied Startisrics.
* custom
Zhang J, Wu Y. 2006. k-Sample Tests based on the likelihood ratio.
Compurational Statistics and Data Analysis.
Marrinez-Camblor P, Carleos C, Corral N. 201 1. Powerful NONpARAMETRIC
statistics 10 compare k independent ROC curves. Journal of Applied Starisrics.

—— 1" — Choost distance measure: L', L7, X?, G?, ...

2 — Choose weight: constant, £, F-(1—F), ...
3™ — CHOOSE AGGREGATION: SUPREMUM, INTEGRAL.
4" — Paired or independent samples?

ROC.LISTJOIN
« list of ROC. CURVE . K






