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Webinar Overview

• Background and historical context
• Evaluating binary classifiers
• The receiver operating characteristic (ROC) curve
• The AUC statistic 
• Conducting AUC analysis in SPSS
• Using AUC analysis to supplement and enhance analysis results



Background and Historical Context

• AUC analysis examines the area under a 
receiver operating characteristic (ROC) curve

• Originally developed to enhance signal 
detection during World War II, [Radar] ROC 
curves plot the performance of classifiers for 
binary outcomes

• They help identify which classifiers maximize 
the number of correct predictions while 
minimizing false positives

• ROC curves proved to be a highly effective 
means of measuring the performance of 
predictions, and their use spread to other 
fields (medicine, psychology, criminal justice, 
etc.)



Binary Classifiers

• Binary classifiers (aka predictors) are rules or 
procedures for classifying cases in terms of 
their predicted outcome (positive or 
negative).

• In statistics, classifiers are usually the 
predicted probabilities produced by logistic 
regression or some other analysis.

• When classifiers are probabilistic, their 
effectiveness will vary depending on the 
discrimination threshold.

• The discrimination threshold refers to the 
minimum predicted probability at which cases 
are classified as positive.



Evaluating Binary Classifiers

• For any given case, binary classifiers can have one of 
four possible results (TP, FP, TN, and FN). 

• There are many ways to evaluate a classifier’s 
performance:

• True Positive Rate (aka Sensitivity) = TP/(TP + FN)
• False Positive Rate = FP/(FP + TN)
• True Negative Rate (aka Specificity) = TN/(FP + TN)
• Accuracy = (TP + TN)/P + N

• We want a method that considers both true and false 
positives, and takes the discrimination threshold into 
account. 



The ROC Curve

• ROC curves plot the true positive rate 
versus the false positive rate for a 
classifier as its discrimination threshold is 
varied.

• The best possible classifier would yield a 
point in the upper left corner of the ROC 
plot. This would indicate that all true 
positives were predicted correctly, with no 
false positives. 

Source: Fawcett, 2006



The AUC Statistic 

• The AUC statistic represents the area of 
the plot that falls under a given ROC 
curve.

• Summarizes entire ROC curve across all 
discrimination thresholds

• Ranges from 0 to 1 and is equal to the 
probability that the classifier will rank a 
randomly chosen positive case (TP) higher 
than a randomly chosen negative one 
(TN)

• Predictors are commonly considered to 
be effective if AUCs are 0.7 or above. An 
AUC of 0.5 is considered no better than 
chance.

Source: Fawcett, 2006



Conducting AUC Analysis After Logistic 
Regression in SPSS

1. Set up logistic regression model by selecting Analyze-Regression-Binary Logistic 
from the pull down menu.

2. In the window select the save button to open to Logistic Regression: Save 
window and check the box for probabilities.

3. Run logistic regression.
4. Select Analyze-ROC Curve from the pull down menu.
5. In ROC Curve window, move the predicted probability from your logistic 

regression into the test variable box and your dependent variable into the state 
variable box.

6. Check the box to display ROC curve and for the diagonal reference line if 
desired. 



Conducting AUC Analysis After Logistic 
Regression in SPSS
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Conducting AUC Analysis After Logistic 
Regression In SPSS



Advantages of AUC Statistic

• Provides a good summary of the predictive accuracy of limited dependent 
variable models (e.g., logit, probit) that is unaffected by base rates

• Can be interpreted directly and can be compared across models, even when 
outcomes are measured in different units

• Very useful for:
• Assessing model specification for logistic regression (similar to r-squared for OLS)
• Comparing the performance of different predictors (such as risk assessment tools) for a given 

outcome
• Measuring the efficacy of a predictor for different outcomes or populations 



Using AUC Analysis to Enhance Logistic 
Regression Results
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Using AUC Analysis to Enhance Logistic 
Regression Results

Source: Brennan, Dietrich, & Ehret, 2009



Conclusion

• ROC curves and AUC statistics provide an effective means for measuring the 
accuracy of predictions with many criminal justice applications.

• They provide a useful complement to logistic regression analysis that can be 
generated easily by most software packages. 

• However, what constitutes a “good” AUC value in a particular context is not 
always clear. An AUC value of 0.7 is the most common, but standards vary 
significantly across fields. 
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