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Ray: It Xy <545and X5 <2.8 and X| <4.7, then class 1s ¢y. or
Ry:It Xy <545and X5 <2.8and X, > 4.7, then class is ¢,, or
Ri:If Xy <545 and X; = 2.8, then class 1s ¢y, or

Ro:If Xi =5.45and X5 < 3.45. then class 1s ¢», or

Rs:If Xi =>545and X5 = 3.45 and X; <6.5, then class is ¢y, or

Re:If Xi =>545and X5 = 3.45 and X > 6.5, then class 1s ¢
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&R F1F (Information Gain):

Gain(D)DY)DN) — H(D) T H(Dy,DN)
ny ny
H(Dy,Dy) = XH(DY) + — H(Dy)
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- CART (Classification And Regression Trees)

Ny Ny
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CART(Dy, Dy) =278 S |P(c|Dy) — P(ci[Dy)
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ny — Ny B 50 — 45 B
(ny —Ny)+ (n2—Ny)  (50—45)+(100—7)
N> — Ny (100 —7)

P(c2|Dy) = = _ =0.949
(n1 —Nyj)+ (2 —Ny) (50 —45)+(100—=7)

P(ci|Dy) = 0.051

We can now compute the entropy of the partitions Dy and Dy as follows:

H(Dy) = —(0.865log, 0.865 + 0.13510g,0.135) = 0.571
H(Dy) = —(0.05110g, 0.051 +0.94910g, 0.949) = 0.291

The entropy of the split point X <5.451s given via Eq. (19.4)

H(Dy.D —EH(D 'LJBHD =0.388
{ Y h)—ﬁ _ F)+ﬁ { ,ﬂ-.,)— A

where ny = |Dy| =52 and ny = |Dy| =98. The information gain for the split point is
therefore

Gain = H(D) — H(Dy,Dy) =0.918 — 0.388 = 0.53
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scikit-learn
algorithm cheat-sheet
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number of
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dimensionality
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Equation 6-1. Gini impurity

n
" 2
G=1- h_zlﬂ,.l;

Equation 6-2. CART cost function for classification

i Meight
'Il:-k' lr.‘t} = fiil [IIE[-'[ + M rfi.g!]'l

'l.’:']t,“ right TReasures the impurity of the left/right subset,

where , "y
Mefyright 15 the number of instances in the left/right subset.

Equation 6-3. Entrapy

mn
Hi= - *}-1 p; x log, fPr’.k:l
Pix*0



petal length (cm) <= 2.45
gini = 0.667
samples = 150
value =[50, 50, 50]
class = setosa

True \:alse

petal width (cm) <= 1.75
gini = 0.5
samples = 100
value = [0, 50, 50]
class = versicolor

J

gini = 0.168
samples = 54
value = [0, 49, 5]
class = versicolor




Equation 6-4. CART cost function for regression
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Equation 7-1. Weighted error rate of the j* predictor

5w
i=]
540 0 _
ri= —m; where jd'}'} is the /™ predictor’s prediction for the i™ instance.
F il

Equation 7-2. Predictor weight

Equation 7-3. Weight update rule
fori=12,---,m

p Wi if 570 =y
0 i 50 L 0
w? exp (a) if 0 = y

Then all the instance weights are normalized (i.e., divided by 5™  w'’).

Equation 7-4. AdaBoost predictions

N
y(x) = argmax } «; where N is the number of predictors.
k j=1
j';:]:k




