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Application of parametric method and non-parametric method in estimation of area under ROC curve

SONG Hua-ling ', HE Jia’* , HUANG Pin-xian', LI Su-yun’ (1. Department of Preventive Medicine, Shanghai University of
Traditional Chinese Medicine, Shanghai 201203, China; 2. Department of Health Statistics. Faculty of Health Services, Second
Military Medical University, Shanghai 200433; 3. Department of Pathology, Shanghai University of Traditional Chinese Medi-
cine, Shanghai 201203)

[ABSTRACT] Objective: To elucidate and compare the parametric method and non-parametric method in estimation of the area
under ROC curve, so as to provide a basis for their application in diagnosis assessment. Methods: The areas under ROC curves
were estimated by parametric method of fitting binomial model and by non-parametric method of Mann-Witney statistics. The
method was employed in the diagnostic tests of lung cancer. Results: By non-parametric methods, the areas under ROC curves
of Cyfra21-1 and CEA were respectively 0. 77 and 0. 87 in the lung cancer diagnostic tests; by parametric methods, they were
0.78 and 0. 87, respectively. It was indicated that when the sample size was large, the values of areas under ROC Curves were
similar between parametric method and non-parametric method. Conclusion: Non-parametric method should be used to evaluate
the area under ROC curve if the sample size is small, and for large sample size, the parametric method or nonparametric method
should be chosen according to the actual situation.
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Fig 1 ROC curves of tumor markers of
lung cancer:Cyfra21-1 and CEA
A:Experiential ROC curve; B: Fitted ROC curve
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Tab 1 Areas under ROC curves of lung cancer markers estimated by non-parametric methods

Marker Areas under ROC curves Standard error 95%CI Z P
Cyfra21-1 0.77 0.03 0.72-0. 83 10. 69 <0.000 1
CEA 0. 87 0.02 0. 82-0. 90 18. 66 <C0.000 1

Lung cancer sample size:163; non-lung cancer sample size:171
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Tab 2 Areas under ROC curves of lung cancer markers estimated by parametric methods

Standard

. Areas under 0/
Markers a b ROC curves error 95%CI A P
Cyfra21-1 0.93 0.68 0.78 0.03 0.73-0.83 10.91 <£0.000 1
CEA 1. 36 0.71 0.87 0.02 0. 82-0. 90 18. 48 <C0.000 1

Lung cancer sample size:163;non-lung cancer sample size:171. a and b are 2 parameters of fitted ROC curve; Z is statistic when the area un-

der ROC curves is compared with 0. 5; and P is corresponding normal probability value
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