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Importance score in Random Forest (RF)

{1,2,3,4}

{2,4}: C1

X1=0

{1,3}

X1!=0

{1}: C0 {3}: C1

X3=0 X3!=0

{1,1,3,4}

{4}: C1

X2=0

{1,1,3}

X2!=0

{1,1}: 
C0

{3}: C1

X3=0 X3!=0

Split 1

Split 2

Split 3

Split 4



Importance score in Regularized RF (RRF)
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The regularized impurity gain of variable 𝑋𝑖 at a node is

calculated as

𝐺𝑎𝑖𝑛′ 𝑋𝑖 =
𝜆 ⋅ 𝐺𝑎𝑖𝑛 𝑋𝑖 𝑋𝑖 ∉ 𝐹
𝐺𝑎𝑖𝑛(𝑋𝑖) 𝑋𝑖 ∈ 𝐹
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Importance score in Guided RRF (GRRF)

In GRRF, instead having one 𝜆 for all variables, each variable 𝑋𝑖 can have its own 𝜆𝑖 :

𝐺𝑎𝑖𝑛′ 𝑋𝑖 =
𝜆𝑖 ⋅ 𝐺𝑎𝑖𝑛 𝑋𝑖 𝑋𝑖 ∉ 𝐹
𝐺𝑎𝑖𝑛(𝑋𝑖) 𝑋𝑖 ∈ 𝐹

,

where 𝜆𝑖 is

𝜆𝑖 = 1 − 𝛾 𝜆0 + 𝛾 ∗ 𝑤𝑖,

where 𝜆0 controls the base regularization, 𝑤𝑖 ∈ [0,1] is a prior of  importance of  each 

variable 𝜐𝑖 , and 𝛾 ∈ [0,1] controls the weight from the prior. 


