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A Hands-on Introduction to Natural Language Processing in Healthcare



Evaluating NLP Performance Medinfo Conference Cape Town, South Africa, 11 September 2010 Brett South, Scott Duvall, Stéphane Meystre



Evaluations Types Types of evaluations in NLP Intrinsic evaluation: NLP system evaluated in isolation with a reference standard. Extrinsic evaluation: NLP system evaluated in a complex setting (e.g. embedded in another system) with overall task. Automatic evaluation: automatic procedure to compare output with reference standard (more objective). Manual evaluation: human judges estimate the quality of the system, of a sample of its output (more subjective).



Evaluations Types Types of evaluations in NLP: Black-box evaluation: NLP system evaluated with given data set to measure the quality of the process/results. Glass-box evaluation: NLP system examined for its design, algorithms, linguistic resources, etc. Functions to evaluate: Specific functions: tokenization, sentence detection, POS (part-of-speech) tagging, word sense disambiguation, etc. Global functions: text summarization, IE, IR, translation, named entity recognition, question answering, etc.



Evaluation with unique reference Possible metrics Dichotomous NLP output (e.g. positive/negative): – 2x2 contingency table with sensitivity, specificity, PPV, NPV; Cohen’s κ also possible – Recall, precision, F-measure if true negatives unknown; IAA also possible. Ordinal or interval NLP output (e.g. probability): – Series of sensitivity / specificity (ROC curve) with AUC – Conversion to dichotomous output, but information will be lost.



Evaluation with unique reference Evaluation of dichotomous NLP output Comparison between the output and the reference standard can be done at the token or at the instance level. Token-level measurements – Concepts classified as TP, TN, FP, or FN Reference +



Reference -



Test +



TP



FP



Test -



FN



TN



Evaluation with unique reference Instance-level measurements – Concepts evaluate for content, type, and extent. – Each concept classified as: • correct : test = reference • incorrect : test ≠ reference • missing : test is blank, reference is not • spurious : reference is blank, test is not • noncommittal : both test and reference blank • partial : test ~ reference



Evaluation with unique reference Metrics used if true negatives unknown Token-level metrics: – Typical IE and IR measurements: • Recall (Sensitivity) = TP/(TP+FN) • Precision (Positive Predictive Value) = TP/(TP+FP) • Fβ-measure combines both (β = weight) : 2



2



Fβ-measure = [(1+β )(PR)] / (β P + R)



Evaluation with unique reference Metrics used if true negatives known Token-level or instance-level metrics: • Sensitivity (Recall; TPR) = TP/(TP+FN) • Specificity (TNR)= TN/(TN+FP) • False positive rate = FP/(TN+FP) = 1- Specificity • Positive predictive value (Precision) = TP/(TP+FP) • Negative predictive value = TN/(TN+FN)



Evaluation with unique reference Agreement metrics Inter-annotator agreement (IAA), always possible: • IAA = aggree / (agree+disagree) Cohen’s κ (corrected for chance), if true negatives known (i.e. classification task with finite class set): • κ = (Ao - Ae) / (1 - Ae) • Observed agreement (Ao) = (TP+TN)/all • Agreement by chance (Ae): Ae = ((TP+FP)/all)+ ((FN+TN)/all)+ ((TP+FN)/all)+ ((FP+TN)/all)



Finn’s r corrects for concentration on marginals; also if true negative known.



Thank you for your attention!



For more information: [email protected]
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