Examples in book Statistical Methods in Diagnostic Medicine by Xiao-hua Zhou et.al. 

Chapter 4

(1) roc.binary(s1, s0, r1, r0, alpha) 

DESCRIPTION: 

Function roc.binary estimate the sensitivity, specificity  and their variances for the binary data. Two types of confidence intervals are calculated, namely asymptotic C.I. and score C.I. The description is on the page 101-104 of the book. 
USAGE:

s1:  number of subjects with D=1 and T=1

s0:  number of subjects with D=1 and T=0

r1:  number of subjects with D=0 and T=1

r0:  number of subjects with D=0 and T=0

alpha:  significance level,  (1-alpha)% C.I. are reported
EXAMPLE:
Mammogram results of 30 pts with and 30 patients without breast cancer, on page 17 of the book.

>roc.binary(29, 1, 19, 11, 0.05)

 $estimate

        [,1]

se 0.9666667


sp 0.3666667

$variance

              [,1]

se.var 0.001074074

sp.var 0.007740741

$asympCI

                [,1]      [,2]

se.asympCI 0.9024326 1.0309007

sp.asympCI 0.1942261 0.5391072

$scoreCI

                [,1]      [,2]

se.scoreCI 0.8332961 0.9940914

sp.scoreCI 0.2187392 0.5448644

 (2) roc.ordinal.emp(data, alpha)
   DESCRIPTION:  
Fitting an empirical ROC curve for ordinal data, plot the empirical curve and calculate the area under the empirical curve and its variance. The variance is calculated by 2 methods—Hanley & McNeil, Delong and Delong & Clarke-Pearson. Two types of C.I. are given consequently. Methods are on page 110-118 of the book
USEAGE: 

roc.ordinal.emp(data, alpha)

data:  dimension of data is 2 x K .  The first row is D=1 and the second row is D=0. The column is the counts of categories of 1 to K( ordinal scale)
alpha:  significance level,  (1-alpha)% C.I. are reported

   EXAMPLE:
Workstation-displayed digitized-film mammogram. Table 4.6 on page 111
>roc.ordinal.emp(data, 0.05)

$area.empROC

[1] 0.8470085

$var.empROC.HM

[1] 0.005043847

$var.empROC.DDC

[1] 0.003584896

$empROC.CI.HM

[1] 0.7078118 0.9862053

$empROC.CI.DDC

[1] 0.7078118 0.9862053
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(3) roc.ordinal.smooth(data, alpha, FPR)
   DESCRIPTION:  

Fitting a smooth ROC curve for ordinal data using binomial assumptions.  Plot the smooth curve and calculate the area under the curve, its variance and (1-alpha)% C.I. Estimate sensitivity at given FPR after fitting the smooth curve, calculate the (1-alpha)% C.I for the estimated sensitivity at FPR.  Methods are described on page 114-126
USEAGE: 

roc.ordinal.smooth(data, alpha, FPR)

data:  dimension of data is 2 x K .  The first row is D=1 and the second row is D=0. The column is the counts of categories of 1 to K( ordinal scale)

alpha:  significance level,  (1-alpha)% C.I. are reported

FPR:  the given false positive rate , will estimate the sensitivity given this FPR
   EXAMPLE:

Workstation-displayed digitized-film mammogram. Table 4.6 on page 111
> roc.ordinal.smooth(data,0.05, 0.10)

$est.ini

[1]  1.83772556  0.41164869 -0.02785503  0.43072730  0.92386702         Inf

$est.improved

            [,1]

[1,]  1.32795376

[2,]  0.48202064

[3,] -0.01333907

[4,]  0.40668741

[5,]  0.94864044

[6,]         Inf

$var.est

             [,1]          [,2]          [,3]          [,4]          [,5] [,6]

[1,] 0.4415064347  2.245026e-01  7.350135e-04  3.091877e-04  7.072791e-03    0

[2,] 0.2245026114  2.909721e-01 -2.251389e-04 -9.470598e-05 -2.166437e-03    0

[3,] 0.0007350135 -2.251389e-04  1.787397e-02  1.368028e-06  3.129418e-05    0

[4,] 0.0003091877 -9.470598e-05  1.368028e-06  1.351276e-02  1.316408e-05    0

[5,] 0.0070727910 -2.166437e-03  3.129418e-05  1.316408e-05  2.623950e-02    0

[6,] 0.0000000000  0.000000e+00  0.000000e+00  0.000000e+00  0.000000e+00    0

$area.ROC.smooth

[1] 0.9553756

$auc.var

[1] 0.002537011

$auc.CI

[1] 0.8566547 1.0540966

$sen

[1] 0.904932

$sen.CI

          [,1]      [,2]

[1,] 0.4864149   0.9960277
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(4) roc.continuous(data, alpha)
   DESCRIPTION:  

Fitting a smooth ROC curve for continous data using binomial assumptions.  Estimate a,b using direct binormal or log binormal model. Plot the empirical and fitted curves and calculate the area under the curve, its variance and (1-alpha)% C.I. Methods are described on page 138-148
USEAGE: 

roc.continuous(data, alpha)

data:  row is the subject. “D” is the disease status, “T” is the continuous-scale test result.  
alpha:  significance level,  (1-alpha)% C.I. are reported

FPR:  the given false positive rate , will estimate the sensitivity given this FPR

   EXAMPLE:

60 pts with severe head trauma on page 138
> roc.continous(data, 0.05)

$est.binormal

[1] 0.8312861 0.2445135

$var.binormal

            [,1]        [,2]

[1,] 0.072274968 0.005348965

[2,] 0.005348965 0.002302446

$auc.var.binormal

[1] 0.005510218

$auc.CI.binormal

[1] 0.6448203 0.9357998

$est.logBinormal

[1] 1.354876 1.096140

$var.logBinormal

           [,1]       [,2]

[1,] 0.13024462 0.03908246

[2,] 0.03908246 0.04627171

$auc.logBinormal

[1] 0.819416

$auc.CI.logBinormal

[1] 0.7108934 0.9279385

$auc.binormal

[1] 0.79031

$auc.var.logBinormal

[1] 0.003065798
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Chapter 5
(1) twoTests.binary.unpaired(s11, s10, s21, s20, alpha)
DESCRIPTION: 

Test of the sensitivity and specificity for 2 unpaired tests, page 166. Methods are taken from paper by Zhou et.al. The difference of the two sensitivities is tested by Wald method, Newcombe’s hybrid(NH) score method, Agresti and Caffo(AC) method, Edgeworth expansion direct(EE) method and Edgworth expansion monotone transformation(TT) method. 
USAGE:

twoTests.binary.unpaired(s11, s10, s21, s20, alpha)
s11: number of subjects with  (T1=1, D=1 )

s10: number of subjects with  (T1=1, D=0 )

s11: number of subjects with  (T2=1, D=1 )
s11: number of subjects with  (T2=1, D=0 )

(2) twoTest.binary.paired(y11, y10, y01, y00, alpha)
DESCRIPTION: Test of the sensitivity and specificity for 2 unpaired tests, page 168. Methods are taken from paper by Zhou et.al. The difference of the two sensitivities is tested by Wald method, Newcombe’s hybrid(NH) score method, Mary and Johnson(MJ) method, transformation-based Edgeworth expansion(TT) method
USAGE:

twoTest.binary.paired(y11, y10, y01, y00, alpha)
y11: number of subjects who are positive for both tests

y10: number of subjects who are positive for the first test but negative for the second test
y01: number of subjects who are negative for the first test but negative for the first test

y00: number of subjects who are negative for both tests
(3) test.2roc.binormal.unpaired(a1, b1, var.a1, var.b1, cov.a1.b1, a2, b2, var.a2, var.b2, var.a2.b2)
DESCRIPTION:

Test of the equality of two unpaired ROC curves for ordinal or continuous data based on binormal model.

USAGE:

test.2roc.binormal.unpaired(a1, b1, var.a1, var.b1, cov.a1.b1, a2, b2, var.a2, var.b2, cov.a2.b2)
a1, b1, var.a1, var.b1, cov.a1.b1: estimates of first ROC curve based on binormal model

a2, b2, var.a2, var.b2, cov.a2.b2: estimates of second ROC curve based on binormal model

EXAMPLE:  Page 174, table 5.5

> test.2roc.binormal.unpaired(2.7378, 1.6307, 1.7061, 1.5863, 1.1290, 0.8443, 0.6275, 0.1340, 0.0624, 0.0375)

     test.statistic   p.value

[1,]       1.991200 0.3695018
(4) test.2roc.binormal.paired(a1, b1, var.a1, var.b1, cov.a1.b1, a2, b2, var.a2, var.b2, cov.a2.b2, cov.a1.b2, cov.a2.b1)
DESCRIPTION:

Test of the equality of two paired ROC curves for ordinal or continuous data based on binormal model.

USAGE:

test.2roc.binormal.paired(a1, b1, var.a1, var.b1, cov.a1.b1, a2, b2, var.a2, var.b2, cov.a2.b2, cov.a1.b2, cov.a2.b1)
a1, b1, var.a1, var.b1, cov.a1.b1: estimates of first ROC curve based on binormal model

a2, b2, var.a2, var.b2, cov.a2.b2: estimates of second ROC curve based on binormal model

cov.a1.b2: covariance of a1 and b2

cov.a2.b1: covariance of a2 and b1

EXAMPLE: book page 175, table 5.8
> test.2roc.binormal.paired(1.4409, 0.4463, 0.2687, 0.1777, 0.1300, 1.2156, 0.4234, 0.2027, 0.1026, 0.0769, 0.1815, 0.0499, 0.0667, 0.0358)

     test.statistic   p.value

[1,]      0.9394157 0.6251849
(5) test.2roc.binomal.unpaired.paired.fixedFPR(a1, b1, var.a1, var.b1, cov.a1.b1, a2, b2, var.a2, var.b2, cov.a2.b2, FPR)
DESCRIPTION:

Test of the equality of sensitivity at given FPR for two unpaired ROC curves for ordinal or continuous data based on binormal model.

USAGE:

Similar to (3)

(6) test.2roc.binormal.paired.fixedFPR(a1, b1, var.a1, var.b1, cov.a1.b1, a2, b2, var.a2, var.b2, cov.a2.b2, cov.a1.b2, cov.a2.b1, FPR)
DESCRIPTION:

Test of the equality of sensitivity at given FPR for two paired ROC curves for ordinal or continuous data based on binormal model.

USAGE

Similar to (4):

(7)
