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Missile or Airliner?
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Should | shoot it down?



Two kinds of mistakes

False negative: let a missile through

False positive: shoot down an airliner

Two levels of decisions

Tactical decision: There is a blip on my radar. Should | shoot it down?

Strategic decision: Should | invest in a better radar system?



Binary Classifiers

Would this customer appreciate our ad?
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Wil this voter choose our candidate?
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Is this a regular package or a bomb?
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Does this patient have cance or not?
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Will it rain here today?
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The turtle finds its way
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Turtle Quiz!

What would the ROC curve look like for these points?
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What would the ROC curve look like for these points?
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A confusion matrix represents a
particular point on an ROC curve.

As the threshold scans past a case, it
will move from the predicted False
row to the predicted True row.
Which column that case is in
depends on whether it is actually
True or actually False.
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Useful
model

Economic Ultility of a Binary Classifier

Costs and Benefits
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payoff = 3575.05

threshold 0.20, FPR 0.23, TPR (recall) 0.87, precision 0.79
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https://ml4managers.shinyapps.io/ML utility/
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Useless

model

Costs and Benefits

reference model
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Economic Utility of a Binary Classifier

payoff = 9830.00

threshold -Inf, FPR 1.00, TPR (recall) 1.00, precision 0.99
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Only the
left edge
matters

Economic Utility of a Binary Classifier

Costs and Benefits

reference model

randomForest -

curve type:
® ROC

(O Precision-Recall

number of units:

100 v

proportion positive:
099

Y
‘I_.I'IIIIIIIiiIi\II\I\II\IIilIIlI
001 011 021 031 041 051 061 071 081 091099

TPR

value of true positive:

-100

value of false positive:
100 100
ﬂ = ‘Il LT ‘ I I LI ) ‘ T ‘ L ) I L ) I T | T I

-100 -80 60 40 -20 0 20 40 60 80 100

value of true negative:
-100 B 100

-100 -80 60 -40 -20 O 20 40 60 80 100

value of false negative:
-100 B 100

-100 80 60 40 -20 0O 20 40 60 80 100

1.0

0.8

0.6

0.4

0.2

0.0

payoff = 25.74
threshold 0.95, FPR 0.00, TPR (recall) 0.18, precision 0.72
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Economic Ultility of a Binary Classifier

Sim ple Costs and Benefits

payoff = 18.34
I I l 0 d e I reference model threshold 0.50, FPR 0.00, TPR (recall) 0.12, precision 0.74
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Strategic Decision:
Investing In an ML system

Alternative Cost Benefit

Compute, data
Fancy model collection & Great!
management, HR, ...

Simple model Minimal (?) Moderate

Status Quo NO new cost Baseline




Nonlinear
utility
function

TPR

payoff = 339.47
FPR=0.61, TPR =0.61

FPR



