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Por que estamos aprendendo nessa ordem?

Pois essa foi a ordem das invencoes.

CART 2001
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https://link.springer.com/content/pdf/10.1007/BF00058655.pdf
https://www.stat.berkeley.edu/~breiman/randomforest2001.pdf
https://www.stat.berkeley.edu/~breiman/randomforest2001.pdf
https://www.stat.berkeley.edu/~breiman/randomforest2001.pdf
https://link.springer.com/article/10.1007/BF00116037
https://www.sciencedirect.com/science/article/pii/S0890540185711364
https://www.researchgate.net/publication/2798688_Data_Filtering_and_Distribution_Modeling_Algorithms_for_Machine_Learning
https://www.sciencedirect.com/science/article/pii/S002200009791504X
https://jerryfriedman.su.domains/ftp/trebst.pdf
https://jerryfriedman.su.domains/ftp/stobst.pdf
https://jerryfriedman.su.domains/ftp/stobst.pdf
https://jerryfriedman.su.domains/ftp/stobst.pdf
https://arxiv.org/pdf/1603.02754.pdf
https://papers.nips.cc/paper/2017/hash/6449f44a102fde848669bdd9eb6b76fa-Abstract.html
https://arxiv.org/abs/1706.09516
https://www.google.com/search?q=Classification+And+Regression+Trees+By+Leo+Breiman,+Jerome+H.+Friedman,+Richard+A.+Olshen,+Charles+J.+Stone&sxsrf=APq-WBsB-F7EMQLKLS-MDIV1-aQJOT_NXQ:1644165838636&ei=zvr_Yf6CJuKSxc8PlOiR-Ac&ved=0ahUKEwj-oY2Gw-v1AhViS

GBM - Gradient Boosting Machine

GBM por Jerome Friedman

Scikit-learn - GMB



https://jerryfriedman.su.domains/ftp/trebst.pdf
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.GradientBoostingClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.GradientBoostingClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.GradientBoostingClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.GradientBoostingClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.GradientBoostingClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.GradientBoostingClassifier.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.GradientBoostingClassifier.html

AdaBoost vs GBM

3 grandes diferencas
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AdaBoost vs GBM

3 grandes diferencas

AdaBoost
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AdaBoost vs GBM

3 grandes diferencas

AdaBoost GBM

=
® @ —> —>
J | +
- --- —> » @D
-¢- \ -.i.- N
= Lo - - |
e @ .-.- )
! | —
= =
® ® > oem — » @
L X
Cada resposta tem um peso diferente Todas as respostas das arvores

possui um multiplicador em comum
chamado /learning_rate (eta).



NO inicial
GBM

174

X; | X, | X5 | Y (altura cm)
1 190
2 185
3 170

Média 174




Média

174

GBM
X, | X, | X5 | Y (altura cm) Y (predito) Residuo (Y - Y)
1 190 174
2 185 174
3 170 174

NO inicial

174




Média

174

GBM
X, | X, | X5 | Y (altura cm) Y (predito) Residuo (Y - Y)
1 190 174 190-174 = 16
2 185 174
3 170 174

NO inicial

174




Média

174

GBM
X, | X, | X5 | Y (altura cm) Y (predito) Residuo (Y - Y)
1 190 174 190-174 = 16
2 185 174 185-174 = 11
3 170 174 170-174 = -4

NO inicial

174




Média

174

GBM
X, | X, | X5 | Y (altura cm) Pred, Residuo, (Y - Y)
1 190 174 190-174 = 16
2 185 174 185-174 = 11
3 170 174 170-174 = -4

NO inicial

174




NO inicial

GBM

174

X, | X5 | X3 | Y (altura cm) | | Residuo,
1 190 16
185 11
3 170 -4

N




NO inicial

174
Y
X; | X5 | X5 | | Residuo, Pred,
1 16 16
2 11 11
-6,5




GBM
X; | X5 | X5 | Y (altura cm) Pred, Pred,
1 190 174 16
2 185 174 11
-6,5

NO inicial

+
X




GBM

X; | X5 | X5 | Y (altura cm) Pred, Pred,
1 190 174
2 185 174
3 170 174

Overfitting



GBM

Passo na
direcao

X; | X5 | X5 | Y (altura cm) Pred, Pred, Pred, + (eta * Pred,)
1 190 174 16
2 185 174 11
-6,5




GBM

Passo na
direcao

X; | X5 | X5 | Y (altura cm) Pred, Pred, Pred, + (eta * Pred,)
1 190 174 16 174 + (0,1 * 16)
2 185 174 11
-6,5




GBM

Passo na
direcao

X; | X5 | X5 | Y (altura cm) Pred, Pred, Pred, + (eta * Pred,)
1 190 174 16 174 + (0,1 * 16)
2 185 174 11 174 + (0,1 * 11)
-6,5 174 + (0,1 * -6,5)




GBM

Passo na
direcao

X; | X5 | X5 | Y (altura cm) Pred, Pred, Pred, + (eta * Pred,)
1 190 174 16 174 + 1,6
2 185 174 11 174 + 1,1
-6,5 174 - 0,65




GBM

Passo na
direcao

X; | X5 | X5 | Y (altura cm) Pred, Pred, Pred, + (eta * Pred,)
1 190 174 16 175,6
2 185 174 11 175,1
-6,5 173,35




GBM

Passo na
direcao

X; | X5 | X5 | Y (altura cm) Pred, Pred, Pred, + (eta * Pred,)
1 190 174 16 175,6
2 185 174 11 175,1
-6,5 173,35




GBM

X; | X5 | X5 | Y (altura cm) Pred, + (eta * Pred,) Residuo,
1 190 175,6 14,4
2 185 175,1 9,9
3 170 173,35 -3,35




GBM

Residuo (Y - Y)

X; | X5 | X5 | Y (altura cm) Residuo, Residuo,
1 190 16 14,4
2 185 11 9,9
-3,35

Um passo em dlregao a resposta



GBM

X, | X5 | X5 | Y (altura cm) | | Residuo,
1 190 14,4
185 9,9

N

3 170 -3,35




GBM

Y
X; | X5 | X5 | | Residuo, Pred,;
1 14,4 12,15
2 9,9 12,15
-3,35 -3,35




Y
X; | X5 | X5 | | Residuo, Pred,;
1 14,4 12,15
2 9,9 12,15
-3,35 -3,35

GBM




GBM

Passo na
direcao

Pred,; + (eta * Pred,)

X; | X5 | X5 | Y (altura cm) Pred, | | Pred, || Pred, + (eta * Pred,)
1 190 174 16 12,15 176,82
2 185 174 11 12,15
-6,5 -3,35




GBM

Passo na
direcao

Pred,; + (eta * Pred,)

X; | X5 | X5 | Y (altura cm) Pred, | | Pred, || Pred, + (eta * Pred,)
1 190 174 16 12,15 176,82
2 185 174 11 12,15 176,32
-6,5 -3,35




GBM

Pred, + (eta * Pred,)

X; | X5 | X5 | Y (altura cm) + (eta * Pred,) Residuo,
1 190 176,82 13,2
2 185 176,32 8,7
3 170 173 -3




GBM

Residuo (Y - Y)

X; | X5 | X5 | Y (altura cm) Residuo, Residuo, Residuo;
1 190 16 14,4 13,2
2 185 11 9,9 8,7
-3,35

2 passos em dlregao a resposta




GBM




