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The accuracy of fit of a mathematical predictive model is the degree to which the predicted values
coincide with the observed outcome. When the outcome variable is dichotomous and predictions are
stated as probabilities that an event will occur, models can be checked for good discrimination and
calibration. In case of multiple logistic regression model for binary outcomes, the area under the
ROC(Receiver Operating Characteristic) curve is the most used measures of model discrimination. The
area under the ROC curve is identical to Mann-Whitney statistic. In this talk, we present a development
of general description of overall discrimination index C(overall C) which we can extend to survival
time model such as Cox regression model. The general theory of rank correlation is applied in
developing the overall C. The overall C is a linear combination of three independent components:
event vs. non-event, event vs. event and event vs. censored. By showing that these three compone nts
are asymptotically normally distributed, the overall C is shown to be asymptotically normally
distributed:
Suppose we have n individuals, among which n1 developed events in time t (event), n2 did not develop
events in time t (non-event) and n3 were censored in time t (censored).
(n = n1 + n2 + n3 ).
Define
Ti = survival time for ith individual, i=1,2,…,n
Yi = predicted probability for developing an event in time t for ith individual, i=1,2,…,n
Then, we have n pairs of (T1 ,Y1), (T 2,Y2 ), …, (Tn ,Yn )
Define
Overall C =

1 n −1 n
∑∑ aijbij
Q i =1 j =1

Where,
Q = the total number of comparisons made
a ij = 1 if Ti < Tj, and at least one of pair(Ti,Tj) is for event, i,j=1,2, …, n

= 0 otherwise
b ij = 1 if Yi > Yj, and at least one of pair(Yi,Yj) is for event, i,j=1,2, …, n
= 0 otherwise
Hence we have
T1 i = survival time for event, i=1,2,…, n1
Y1 i = predicted probability for event, i=1,2,…, n1
T2 j = survival time for non-event, j=1,2,…, n2
Y2 j = predicted probability for non-event, j=1,2,…, n2
T3 j = survival time for censored, j=1,2,…, n3
Y3 j = predicted probability for censored, j=1,2,…, n3
We can have three sets of comparisons:
1. event vs. non-event: comparing those who developed events against those did not
2. event vs. event: comparing those who developed events against those who also developed events
3. event vs. censored: comparing those who developed events against those who were censored
Note that these three comparisons are independent one another.
The C for the first set (C1 ) is identical to the Mann-Whitney statistic, which has asymptotic normal
distribution. Hence C1 is also asymptotically normally distributed. The C for the second set (C2 ) is
shown to have a linear relationship with the rank correlation coefficient τ̂ and τ̂ is asymptotically
normally distributed. Hence C2 is also asymptotically normally distributed. The C for the third set (C3 )
is a conditional Mann-Whitney statistic, which is asymptotically normally distributed.
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