CLASSIFICATION TASKS

@ Learn function that assigns categorical class labels to observations
@ Each observation belongs to exactly one class
@ The task can contain two (binary) or multiple (multi-class) classes

Input: Labeled data Output
Training Sex  Age  Hewm DWWl Lewiof
Female 23 Good | Bocheior | 0120
' [ hen | m Classifier
e . il B | School | happy
Femala| 48 Escolert s.:':'d h:qw
Input: Unlabeled data Prediction
Mae 41 Far | Bachekr 2 Not 100
| I T T Classifier rocoy
WMae | 35 | Good | Bachele | 2 oy
Femae| 22 Far | 1 ’:2‘:
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BASIC DEFINITIONS

@ For every observation a model outputs the probability (probabilistic
classifier) or score (scoring classifier) of each class

@ |n the multi-class case, the class label is usually assigned by choosing
the class with the maximum score or probability

@ In the binary case, a class label is assigned by choosing the class whose
probability or score exceeds a threshold value ¢

Input: Unlabeled data Class Probabilities Assigned Label
Provasaty | Lrt | Lowel ot
Sax  Ags  Hewh Oegreu ol Lewel of Not oo
- Classifier n happy

Mae | &1 | Far | Bachelr| 7 038
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| LOGISTICREGRESSION

il  v® lLogistic regression is a'discriminant approach for-binary:classification. O 0O X
o BIULDS,Seeres into,Brababilities with, the logistic functian, .+, e
® We just need to compute the probability for one clasg (uaually‘ggas‘@ 1) x O

@ If the probability exceeds a threshold value c —~ class 1is pre?ncted
@ Generative dpproach ds 10 d

""“'F”“",‘ff’?ﬁ?“,r e feature d —,,':r.i\:‘sr??“‘ 2ach class cww'\LTLw aned Labe x x
Logistic -
: " Mhhﬁ\"hx @ Bungtion “"";‘:“’
23 17 r‘ criminant Approach | «s » (€ .'mr: { . '
—
g Logistic Function [
22 A 1.001 : | o ———
The logistic function ' [
puts all scores in order 4

along an s-shaped line,
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NAIVE BAYES 1SS0

® Naive Bayes is a generative multi-class approach’ It computes the
Eld$‘s probability for each'class based bn the tra‘hin'g‘ data.

sually cla

3 ]t QQ‘[‘II,S‘IQQI% tmg‘ déta dls,tnbupprf Qn‘tprqq dlr(?ereny‘ Ievel§T
@ Marginal distributions IP(X) of each feature (in the entlre data set)
e Marginal distribution P(Y) of classes (in the entire data set)
@ Conditional distributions IP(X|Y) of each feature in each class

Distribution of aath in Distribution of chssas v | Disribution of Neeth given’
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NAIVE BAYES

@ Naive Bayes is a generative multi-class approach. It computes the
class probability for each class based on the training data.

@ |t considers the data distribution on three different levels:
@ Marginal distributions IP(X) of each feature (in the entire data set)
¢ Marginal distribution P(Y') of classes (in the entire data set)
@ Conditional distributions I?(X|Y) of each feature in each class

Distribution of baath in Distribution of chssas Disribution of heeth given
put: Labeled data Tw data st | the chats sst the clss nod foo hapoy
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