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One ROC Curve Power Analysis
Numeric Results for Testing AUC0O = AUC1 with Discrete {Rating) Data
Test Type = One-Sided. FPR1=0000. FPR2=1.000. B =1.000 Allocation Ratio=1.000.

Power N+ N-  AUCO" AUCT Dift AUCO  AUC1 Diff  Alpha Beta
0.90152 33 33 05000 0.7000 0.2000 05000 07000 0.2000 0.05000 0.09848

References

Hanley, J. A and McNeil, B. J. 1983 'A Method of Comparing the Areas under Receiver Operating Characteristic
Curve s Derived from the Same Cases ' Radiology, 148, 839-843. September, 1983,

Cbuchowski, M. and McClish, D. 1997. "Sample Size Determination for Diagnostic Accuracy Studies Involving
Binormal ROC Curve Indices.’ Statistics in Medicine, 16, pages 1529-1542.

Report Definitions

Power is the probability of rejecting a false null hypothesis.

M+ is the sample size from the positive (diseased) population.

M- is the sample size fro m the negative (non-diseased) population.

Alloc Ratio is the Sample Allocation Ratio (R =N- / MN+).

AUCD is the adjusted area under the RO C curve under the null hypothesis.
AUCT is the adjusted area under the RO C curve under the alternative hypothesis.
Oiff 1s AUCH - "AUCO. This is the adjusted difference to be detected.

AUCD is the actual area under the ROC curve under the null hypothesis.

AUCH is the actual area under the ROC curve under the alternative hypothesis.
Diff is AUC1 - AUCO. This is the difference to be detected.

Alpha is the probability of rejecting a true null hypothesis.

Beta is the probability of accepting a false null hypothesis.

FPR1, FPR2 are the lower and upper bounds on the false positive rates.

B is the ratio of the standard deviations of the negative and positive groups.

Summary Statements

A sample of 33 from the positive group and 33 from the negative group achieve 90% power to
detect a difference of 0.2000 between the area under the ROC curve (AU C) under the null
hypothesis of 0.5000 and an AUC under the alternative hypothesis of 0.7000 using a one-sided
z-test at a significance level of 0.05000. The data are discrete (rating scale) responses. The
AUC is computed betwe en false positive rates of 0.000 and 1.000. The ratio of the standard
deviation of the responses in the negative group to the standard deviation of the responses in
the positive group is 1.000.
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One-Sample Sensitivity and Specificity Power Analysis

Numeric Results for testing H): Se = Sel vs. H1: Se = S5el and H): Sp = S5p0 vs. H1: S5p = 5p0
Test Statistic: Binomial Test

--- Sensitivity - --- Specificity —- -—-——-——-Alpha —-——-—-—- Preva-
----- Power -----  Sample Size HO H1 HO H1 Sens. Spec. lence
Sens. Spec. N1 and N Sel Sel Sp0 Sp1 Target Actual Actual P
0.9138 09138 53106 05000 07000 0.5000 07000 0.0500 0.0492 0.0492 0.5000

References
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Li. J., Fine, J. 2004. "On sample size for sensitivity and specificity in prospective diagnostic accuracy
studies,” Statistics in Medicine, Volume 23 pages 2537-2540.

Machin, D, Campbell, M J_, Tan, 5B, Tan, SH. 2003. Sample Size Tables for Clinical Studies, Third Edition.
Wiley-Blackwell, Chichester, United Kingdom.

Zhou, X_H., Obuchowski, M.A.. McClish, D.K. 2002. Statistical Methods in Diagnostic Medicine.
Wiley-Interscience, New York.

Report Definitions

Sens. Power is the power of the sensitivity test. It is based on the M1 observations.

Spec. Power is the power of the specificity test. It is based on the N-N1 observations.

M is the total sample size of the study._ It is equal to M1 + M2

Sel is the sensitivity under HO. The sensitivity is the proportion of diseased subjects that yield a positive
test result.

Se1 is the sensitivity under H1. The sensitivity is the proportion of diseased subjects that yield a positive
test result.

Sp0 is the specificity under HO. The specificity is the proportion of non-diseased subjects that yield a
negative test result.

Sp1is the specificity under H1. The specificity is the proportion of non-diseased subjects that yield a
negative test result.

Target Alpha is the alpha (probability of re jecting HO when HO is true) that was desired.

Actual Sens. Alpha is the alpha that was actually achieved by the sensitivity test, calculated from the
binomial distribution.

Actual Spec. Alpha is the alpha that was actually achieved by the specificity test, calculated from the
binomial distribution.

P is proportion of the population that actually has the condition (disease) of interest, called the
prevalence.

Summary Statements

A total sample size of 106 (which includes 53 subjects with the disease) achieves 91% power to
detect a change in sensitivity from 0.5 to 0.7 using a one-sided binomial test and 31% power to
detect a change in specificity from 0.5 to 0.7 using a one-sided binomial test. The target
significance level is 0.05. The actual significance level achieved by the sensitivity test is

0.0492 and achieved by the specificity test is 0.0492_ The prevalence of the disease is 0.5.
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Confidence Intervals for One Proportion - New
Numeric Results for Two-5ided Confidence Intervals for One Proportion
Confidence Interval Formula: Exact (C lopper-Pearson)

Sample
Confidence Size Target Actual Proportion Lower Upper Width if
Level (M) Width Width (P) Limit Limit P=0.5
0.950 89 0.200 0.199 0.700 0.594 0.793 0218

References

Fleiss, J. L., Levin, B., Paik, M.C. 2003. Statistical Methods for Rates and Proportions. Third Edition. John
Wiley & Sons. New York.

Mewcombe, R. G. 19898, Two-Sided Confidence Intervals for the Single Proportion: Comparison of Seven Methods”
Statistics in Medicine, 17, pp. B57-872.

Report Definitions

Confidence level is the proportion of confidence intervals (constructed with this same confidence level,
sample size, etc ) that would contain the population pro portion.

M is the size of the sample drawn from the population.

Width is the distance from the lower limit to the upper limit.

Target Width is the value of the width that is entered into the procedure.

Actual Width is the value of the width that is obtained from the procedure.

Proportion (P) is the assumed sample proportion.

Lower Limit is the lower limit of the confidence interval.

Upper Limit is the upper limit of the confidence interval.

Width if P = 0.5 is the maximum width for a confidence interval with sample size M.

Summary Statements
A sample size of 89 produces a two-sided 95% confidence interval with a width equal to 0.199
when the sample proportion is 0.700.
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