Random Forest

how it works



The traditional decision tree is good at dealing with the data used to create it, but not good for any
new data. The good thing is that “random forest” is as easy as the traditional decision tree, and has a
vast improvement in terms of accuracy

So how can we create a “random forest”
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So how can we create a “random forest”

Step 1 create a bootstrap dataset

First step is that we need to create an bootstrapped dataset
from the original dataset

Original dataset
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To create a bootstrap dataset with the

same predictors as the original dataset,

we just randomly select samples here

Low pressure High High humidity Wind Speed
Temperature

For example in this case, the first row
gets selected twice, while the 37 and
last row are not selected at all (we
are allowed to pick the same sample
more than once ...)
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Step 2 create decision tree using the bootstrapped dataset with only subset of predictors
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Step 2 create decision tree using the bootstrapped dataset with only subset of predictors
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So how can we create a “random forest”

Step 2 create decision tree using the bootstrapped dataset with only subset of predictors

High humidity

Then we randomly select two
predictors from the remaining
predictors, and build the tree as usual

So we just build the tree iteratively

like this, until we are not able to split
the tree anymore !
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Step 2 create decision tree using the bootstrapped dataset with only subset of predictors
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So how can we create a “random forest”

Step 3 Create many “random” trees

Wind Speed >
25.0

/E

Step 1:Making a new
bootstrapped dataset
Step 2: select random
predictors from the
bootstrapped data and
make trees

Then we just use the same
technology to build many
independent/random trees

- Ideally, you do this 100’s times

- By doing this we will have a variety of trees,
and the variety is what makes RF so robust
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So how can we create a “random forest”

1 For example, we if we
randomly select low
pressure and high temp,
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Then we randomly select two
predictors from the remaining
predictors, and build the tree as usual
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Step 1:Making a new

Then we just use the same
technology te build many
independent/random trees

Ideally, you do this 100’s times

bootstrapped dataset
Step 2: select random
predictors from the
bootstrapped data and
make trees

Bootstrapping the data

4

ootstrapping the data + Using

High High humidity | Wind Speed

Temperature

Assuming that this is the dataset for testing, we want
to know whether it will rain or not

* So we take the test data, run it through the

* So we take the test data, run it through the

* So we take the test data, run it through the

tree we made = The first tree says “YES” (it will rain)
tree we made ® The first tree says “YES”

tree we made ™ The first tree says “NO”

* So we take the test data, run it through the tree we made ™ The first tree says “NO”

After running the dataset through all the “random” trees, we see which option gets more votes, e.g.,

In this case, Rain: YES gets
more votes, so the prediction
will be “YES”

Using aggregation to get the decision

regation to get the decision =




Decision Tree

Random forest: how to evaluate RF



