Application

how to use random forest to fill missing data
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used to train the model and tell if it rains or not

The general idea of this method is that we first “make a guess”
about what the missing data would look like and then gradually
tune/refine it to a more optimal value.
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In order to fill the missing “wind speed” data »

Step 1: we locate all the rain value with the same “¥ES”

Step 2: For all the sub-selected dataset, the average wind
speed is , so the initial guess of the missing value is 11.0

Here is the new dataset with the initial guess of missing data

Temperature Humidit Wind Speed Rain |

Step 3: So using the new dataset, we are able to
create a bunch of random forest trees

r T

Step 4: We run each dataset down through all
the trees individually, and locate similar
dataset/samples

First dataset Second dataset

P B

As you can see, each dataset/sample will end up at one leaf
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The first and the 4th dataset ends up at the same
leaf, this means that these two dataset are similar
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Step 2: For all the sub-selected dataset, the average wind
speed is , so the initial guess of the missing value is 11.0

Step 4: We run each dataset down through all
the trees individually, and locate similar
dataset/samples

Here is the new dataset with the initial guess of missing data
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For example, when we use the first tree
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The first and the 4™ dataset ends up at the same
leaf, this means that these two dataset are similar

Step 5: we keep track of similar samples using
“Proximity matrix”

It has both
rows/columns
equal to the
number of
samples
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Step 4: We run each dataset down through all
the trees individually, and locate similar
dataset/samples

First dataset

For example, when we use the first tree %
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The first and the 4™ dataset ends up at the same
leaf, this means that these two dataset are similar

Step 5: we keep track of similar samples using As for this example, when we go
“Proximity matrix” through the first tree, the 15t and 4t
dataset are similar, so we have

It has both

rows/columns

equal to the

number of Our “Proximity matrix” looks like the left
samples after we go through the first tree
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Our “Proximity matrix” looks like the left
after we go through the tree
(sample 1 and sample 4 ended up the
same leaf again ...)
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Step 5: we keep track of similar samples using
“Proximity matrix”

Our “Proximity matrix” looks like the left
after we go through the tree

Now we can use the “Proximity
matrix” to make a better guess for the

Ultimately, after gone through

, our “Proximity matrix” looks like
the left. And we divide the proximity
value by the total number of trees
(assuming we have 10 trees).
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Sample 6

Note that
1. the proximity matrix is a diagonal
matrix,

the shaded area [[lef{e =Rt =R/ f=4qks

function for different samples against

-(which has the missing

value)

Weight function

The weight for sample 1 15.0 = 0.0
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& > >OX G301 00
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The weight for sample 5
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Note that
1. the proximity matrix is a diagonal
matrix,

the shaded area [[lef{e =Rt =R/ f=4qks

function for different samples against

-(which has the missing

value)

Weight function

wy = 11.0 X
Wsg = 8.0 X
Wg = 0.0

03+01

0.3+ 0.1

0.1

03+01

= 8.25

Ultimately, the weighted guess for the
missing data is 8.25 + 2.0 = 10.25
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Then we do this whole thing again
—> Revise our guess

—> Build a random forest,

= Run the data through all the trees
—> Recalculate the proximity matrix
— Recalculate the missing data
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Simple average So we can see that
(initial guess) how our guess for the
missing data gets

‘ tuned

Weighted average
(2" guess)
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Then we do this whole thing again
—> Revise our guess

ssccsse —> Build a random forest,
= Run the data through all the trees
—> Recalculate the proximity matrix
— Recalculate the missing data

We do this many times,

until the missing value
» does not change

(converged)



