Summary: Decision Tree

Classification Regression
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1 Sort the predictors from small values to big
ones, and plot it out:
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2 | Grow trees for each predictor individually Grow trees for each threshold of every
Low pressure predictor:

e.g., when we have “Low”
pressure, there are:

* 1 case hasrain,

* 2 cases do not have rain
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the threshold is the “mean” value for
neighbouring points
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Dosage < 37.5

Obtain the “Gini” index for each tree
The “Gini” index can be calculated as
G=1—=Pys’ =Py’
Where:
e Py isthe probability of “yes” in a leaf
e P, isthe probability of “no” in a leaf

Obtain the error for each tree (or

threshold)

Using the tree (threshold based) to produce the
prediction and calculate the error as
(Pred — Actual )2,y + (Pred — Actual )2, + -+




Right leaf have
“2" elements

Left leaf have
“3"” elements
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Low pressure

Rain
Yes: 1, No: 2

Rain
Yas:1,No: 1

In total we have "5"
elements

High Temp

G = 0.512

Rain
Yes: 1,No: 2

High Humidity

e G =0.733
Yes: O,No: 2

Threshold 3 27468.5
“Threshold 5 23763.2
Threshold 8

Drug effect.

Threshold “n” 25763.2

Dosage

Based on the Gini index, determine the “root”

to split the tree
Usually, the predictor showing the smallest Gini is
used as “root”

Based on the Error, determine the “root”

to split the tree
Usually, the threshold showing the smallest
error is used as “root”

Dosage < 14.5

Further split the tree using the similar method,
until we are not able to split

- Grow tree for every remained predictor

- Calculate “Gini” for each tree

- Get the tree with the smallest Gini

- Repeat the above process ...
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Low

Further split the tree using the similar

method, until we are not able to split

- Calculate the threshold from neighbouring
points, and grow trees based on thresholds
- Error for each tree

- Get the tree with the smallest error

- Repeat the above process ...
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On the right side, We can
further split this by
repeating the above

procedures, if we want
to

Note:

- Inorder to avoid overfitting, we may limit the number of levels of the tree to grow




