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Train / Validation / Testing
● Data sets

Training set

Validation set
Testing set

data sample
image
sound
video

text

label
class (“dog”, “A”, “face”, “tumor”)
letter (“a”), morpheme (“wa”), etc.
action (“people fishing”), etc.
topic (“sports”), string (“a man goes”)

Labeled data
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Performance Measurements
● How do we measure the accuracy of our model?
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● How do we measure the accuracy of our model?
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Testing set

ML model

Classify!

Data samples
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Prediction

How reliable 
is the model?

Measures

True Positive Rate
True Negative Rate
False Positive Rate
Precision / Recall

Accuracy
F-measure

etc.

Performance Measurements
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● How do we measure the accuracy of our model?

Groundtruth

Positives Negatives

Prediction
Positives    TP    FP

Negatives    FN    TN

Confusion Matrix

+

--

+

Precision = TP / (TP + FP)
Recall = TP / (TP + FN) <- a.k.a. TPR
FPR = FP / (FP + TN)
Specificity = 1 - FPR
Accuracy = (TP + TN) / (TP+FP+FN+TN)
F-measure = 2 (prec x recall) / (prec + recall)

Performance Measurements
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● How do we measure the accuracy of our model?

Performance Curve
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● How do we measure the accuracy of our model?

Performance Curve

+ +- - + + +- +++ +++ ++
0.87P(+)=0.1 0.45

Prediction probabilities

0.54 0.6 0.71 0.740.760.77 0.80.12 0.17 0.22 0.3 0.35 0.4

Threshold

False Positive Rate

True Positive Rate
Area Under the Curve

(AUC)

Performance Measurements
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Computer Vision Traditional Applications

Classification Segmentation Detection

class: dog foreground

background
coords: (20, 2, 789, 422)


