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will be a sloped line connecting points in the ROC curve. In the present example,

the two values of  for one diseased and one non-diseased subject result

in the sloped line segment in the graph.

How should we interpret  in Example 14.4? Hosmer and Lemeshow

(2000) give the general rules of discrimination shown in Table 14.5. On the other

hand, Zhou et al. (2011; page 29) state that it is difficult to label certain AUC values

as “poor” and “good”, since this depends on the disorder and on the clinical appli-

cation. They listed  values reported in meta-analyses for some diseases and

diagnostic tests. For example, studies of mammography for breast cancer screen-

ing have reported AUC values from 0.74 to 0.95.

An alternative to the empirical ROC curve described above is to estimate a

model-based ROC curve. In order to do this, we fit two parametric probability

distributions to the outcome measure, one for the diseased and one for the non-

diseased.

The area under the ROC curve measures the average sensitivity, averaged over all

specificities from 0 to 1. In practice it may be irrelevant to consider the parts of the

curve with a low specificity. Likewise, a specificity very near 1 could give a too low

a sensitivity for practical use of the test. The partial area under the ROC curve is a

measure of accuracy taking this into consideration. This is the area under the

curve between two values of FPR, that is, ,  and . The maxi-

Table 14.5 Strength of discrimination, from Hosmer and Lemeshow (2000).

AUC Strength of discrimination

0.5 No discrimination (we might as well flip a coin)

0.7 – 0.79 Acceptable

0.8 – 0.89 Excellent

0.9 – 1.0 Outstanding

Example 14.4 (cont)
The 18 tumor-free patients have PSA mean 5.711 and standard deviation

4.8622, while the patients with tumor have mean 9.170 and standard devi-

ation 3.7092. If we assume normal distributions, the corresponding

smooth ROC curve is given in Figure 14.2. The area under the smooth

curve is 0.714, compared to 0.758 for the empirical curve.

PSA 6 3= .

AUC� = 0.758

AUC�

( )1 − Specificity e1 e2
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