Ronny Kohavi (ronnyk@sgi.com)

Ronny Kohavi (ronnyk@sgi.com)

2

♦ The Naive-Bayes classifier computes the

probabilities of each label value given the

record, assuming attributes are conditionally

independent given the label.

♦ The assumption seems very strong but:

♦ Naive-Bayes performs surprisingly well

in experiments [Kononko 1993; Langley &

Sage 1994; Kohavi & Sommerfield 1995].

♦ Correct classification does not require

accurate estimates of probabilities

[Friedman 1996; Domingos & Pazzani 1996]

♦

The Naive-Bayes Classifier

Ronny Kohavi (ronnyk@sgi.com)

Ronny Kohavi (ronnyk@sgi.com)

3

♦

Interpretability

Census Bureau data on working

adults in 1994.

Classification: who makes over $50K

Ronny Kohavi (ronnyk@sgi.com)

Ronny Kohavi (ronnyk@sgi.com)

4

♦

Sometimes It Even Scales!

74

76

78

80

82

84

86

88

90

92

94

96

0 500 1000 1500 2000 2500

accuracy

instances

DNA

Naive-Bayes

C4.5

66

68

70

72

74

76

78

80

82

0 1000 2000 3000 4000

instances waveform-40

Naive-Bayes

C4.5

80

82

84

86

88

90

92

94

96

98

100

0 500 1000 1500 2000 2500

accuracy

instances chess

Naive-Bayes

C4.5

93

94

95

96

97

98

99

100

0 2,000 4,000 6,000 8,000

instances mushroom

Naive-Bayes

C4.5

99

99.1

99.2

99.3

99.4

99.5

99.6

99.7

99.8

99.9

100

0 15,00030,000 45,000 60,000

accuracy

instances shuttle

Naive-Bayes

C4.5

82

82.5

83

83.5

84

84.5

85

85.5

86

86.5

0 15,000 30,000 45,000

instances adult

Naive-Bayes

C4.5

76

78

80

82

84

86

88

0 1000 2000 3000 4000 5000 6000

accuracy

instances satimage

Naive-Bayes

C4.5

60

65

70

75

80

85

90

0 5,000 10,000 15,000 20,000

accuracy

instances letter

Naive-Bayes

C4.5

NBTree - C4.5

NBTree - NB

tic-tac-toe chess letter vehicle vote monk1 segment satimage flare irisled24 mushroom vote1 adult shuttle soybean-large DNA ionosphere breast (L) crxbreast (W) german pima heart glass cleve waveform-40 glass2 primary-tumor

Accuracy difference

-10.00

0.00

10.00

20.00

30.00

NBTree/ C4.5

NBTree/ NB

tic-tac-toe chess letter vehicle vote monk1 segment satimage flare irisled24 mushroom vote1 adult shuttle soybean-large DNA ionosphere breast (L) crxbreast (w) german pima heart glass cleve waveform-40 glass2 primary-tumor

Error Ratio

0.00

0.50

1.00

1.50