E(C) = ∑ x P (x) ( bias^2_x + variance_x + σ^2_x ) (1) where

bias^2_x ≡ 1 2 ∑ y∈Y [P (Y_F = y | x) − P (Y_H = y | x)]^2 (2)

variance_x ≡ 1 2 1 − ∑ y∈Y P (Y_H = y | x)^2 (3)

σ^2_x ≡ 1 2 1 − ∑ y∈Y P (Y_F = y | x)^2

. (4)

f and m in the conditioning events are implicit.

Input: training set S, Inducer I, integer T (number of bootstrap samples).

1. for i = 1 to T { 2. S^′ = bootstrap sample from S (i.i.d. sample with replacement). 3. C_i = I(S^′) 4. } 5. C^∗(x) = arg max_{y∈Y} ∑ i:C_i(x)=y

1 (the most often predicted label y)

Output: classifier C^∗.

Input: training set S of size m, Inducer I, integer T (number of trials).

1. S^′ = S with instance weights assigned to be 1. 2. For i = 1 to T { 3. C_i = I(S^′) 4. ϵ_i =^1_m ∑ x_j ∈S^′:C_i(x_j )≠y_j

weight(x) (weighted error on training set).

5. If ϵ_i > 1/2, set S^′ to a bootstrap sample from S with weight 1 for every instance and goto step 3 (this step is limited to 25 times after which we exit the loop).

6. β_i = ϵ_i/(1 − ϵ_i) 7. For-each x_j , divide weight(x_j ) by 2ϵ_i if C_i(x_j ) ≠ y_j and 2(1−ϵ_i) otherwise 8. } 9. C^∗(x) = arg max_{y∈Y} ∑ i:C_i(x)=y log 1 β_i

Output: classifier C^∗.