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AdaBoost - Algorithm

Initialize 𝑤1, … , 𝑤𝑁 =
1

𝑁
𝑁: 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑟𝑎𝑖𝑛𝑖𝑛𝑔 𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒𝑠

For 𝑚 = 1,… ,𝑀:

• Fit a classifier 𝐾𝑚(𝑥) to the training data by minimizing weighted error 

function 𝐽𝑚 =  𝑛=1
𝑁 𝑤𝑛𝐼(𝐾𝑚 𝑥𝑛) ≠ 𝑡𝑛 (𝑡𝑛: correct class label, 

𝐼: indicator function)

• Compute weighting coefficient 𝛼𝑚 = ln
1−𝜖𝑚

𝜖𝑚
with 𝜖𝑚 =

𝐽𝑚
 1
𝑁𝑤𝑛

• Updata all data weights: 𝑤𝑛,𝑜𝑙𝑑 = 𝑤𝑛

𝑤𝑛 = 𝑤𝑛,𝑜𝑙𝑑 exp 𝛼𝑚𝐼(𝐾𝑚 𝑥𝑛 ≠ 𝑡𝑛)

Make prediction using final model

𝐾𝑀 𝑥 = 𝑠𝑖𝑔𝑛  

𝑚=1

𝑀

𝛼𝑚 𝐾𝑚(𝑥)
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𝜖𝑚 =
𝐽𝑚
 1
𝑁𝑤𝑛

1 − 𝜖𝑚
𝜖𝑚

𝛼𝑚 = ln
1 − 𝜖𝑚
𝜖𝑚

𝑤𝑛 = 𝑤𝑛,𝑜𝑙𝑑 exp 𝛼𝑚𝐼(𝐾𝑚 𝑥𝑛 ≠ 𝑡𝑛)

𝑤𝑛,𝑜𝑙𝑑 = 0.01 𝑤𝑛,𝑜𝑙𝑑 = 0.1

𝐼(𝐾𝑚 𝑥𝑛 ≠ 𝑡𝑛) = 1
(wrongly classified)

𝐼(𝐾𝑚 𝑥𝑛 ≠ 𝑡𝑛) = -1
(correctly classified)

𝐼(𝐾𝑚 𝑥𝑛 ≠ 𝑡𝑛) = 1
(wrongly 
classified)

𝐼(𝐾𝑚 𝑥𝑛 ≠ 𝑡𝑛) = -1
(correctly 
classified)

0.01 99 4.6

0.5 1 0

0.99 0.01 -4.6

𝑒−4.6 = 0.01
𝑤𝑛 = 0.01 * 0.01
=  0.0001

𝑒4.6 = 99.5
𝑤𝑛 = 99.5 * 0.01
=  0.995

𝑒−4.6 = 0.01
𝑤𝑛 = 0.01 * 0.1
=  0.001

𝑒4.6 = 99.5
𝑤𝑛 = 99.5 * 0.1
=  9.95

𝑒0 = 1
𝑤𝑛 = 1 * 0.01
=  0.01

𝑒−0 = 1
𝑤𝑛 = 1 * 0.01
=  0.01

𝑒0 = 1
𝑤𝑛 = 1 * 0.1
=  0.01

𝑒−0 = 1
𝑤𝑛 = 1 * 0.1
=  0.01

𝑒4.6 = 99.5
𝑤𝑛 = 99.5 * 0.01
=  0.995

𝑒−4.6 = 0.01
𝑤𝑛 = 0.01 * 0.01
=  0.0001

𝑒−4.6 = 0.01
𝑤𝑛 = 0.01 * 0.1
=  0.001

𝑒4.6 = 99.5
𝑤𝑛 = 99.5 * 0.1
=  9.95

𝐾𝑀 𝑥 = 𝑠𝑖𝑔𝑛  

𝑚=1

𝑀

𝛼𝑚 𝐾𝑚(𝑥)


