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Bagging - Random Forest Boosting
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(b) 715 LEHFE errrm=2Zwil(yi#G.m(xi)) / Zwi

(c) 29 715%] a_m=1log[(1 - err_m) / err_m]

(d) 7F&2] 734 A wi=wi-exp[a_m-I(yi 2 G_m(xi))]

G(x) =sign[ 2_m a_m G_m(x) ]

Freund & Schapire (1997); #7/= Hastie, Tibshirani & Friedman, The Elements of Statistical Learning, Algorithm 10.1
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I*H (steepest descent)
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Boosting 0f|A| “SZ0|= A" 2 0| =3k XA
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residual

olM &9l 29| 7|187| i = —aL(yi, f(xi))/af(xi) (pseudo-
)
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Gradient Boosting €112|& (Friedman, 2001)

AEE fo(x) = argmin_c X L(yj, ¢) ol (H&E2A) ™ fo=y
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Ye {0, 1}, f(x) = 232X (log-odds), p(x)=P(Y=1|x)=1/(1+ e™(—f(x)))

L(y,f) = -[ylogp + 1 -y)log(1-p)] (°|F deviance, 2] 219 )

-oL/of = y - p(x)

= n =S .
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&g o2 EekXl= “EAY

ek Ly, ) 22| 7|87| -0 L/of R gbm distribution

2|7 H&ZAE Ya(y — f)2 y — f (Zk}) "gaussian"
2| (o|&xX[of Zet) HOfAt |y — f| sign(y — f) "laplace"
=& (0/1) 0|g deviance y — p(x) "bernoulli"
=25 (=1/+1) Xl &4 exp(—y-f) y-exp(-y:f) - AdaBoost "adaboost"
VRPN = Z0tS deviance y —e~f "poisson"

: X[ 249 7|27] 37| exp(—y-f) 7t HHE AdaBoost 2| #EX| 715X . &1
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Gradient Boosting 8| §d &
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M (n.trees) v (shrinkage)

sh= & = E2|7i4 . RF 2 22| LS 39 BfEE - cv 2 S48 . HS4E 450/ Z0XIE FHOIX|T Ll B M UL (
Met HE 0.01~0.1)
E2| Z10] (interaction.depth) HEEZ H|E (bag.fraction)
1=stump (&4=&HE =S EY ), 2 = 2 X 4=5E ---
BE 1~6
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Stochastic Gradient Boosting, &4F 24
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R 4&: adabag(AdaBoost.M1) 2t gbm

R CONSOLE

AdaBoost.M1 (&%, Of: iris) "Breiman”( 7|2 ): a = Y%-log((1—e)/e),
library(adabag) "Freund": Z9| Aln f ¢
ada <- boosting(Species ~ ., data=iris, mfinal=100,
coeflearn="Freund") # a = log((1-err)/err)
ada$weights # BYEE JISX| am distribution
# Gradient Boosting ( 2+, =7 HIO|H a1) Ef,%fi%; R
> library(gbm) STh T
> set.seed(1234)
> gb <- gbm(al ~ ., datgzclean.algaeg,l:lz], .dlstrlbutlon:”gau551an", gbm. perf()
+ n.trees=3000, shrinkage=0.01, interaction.depth=3,
+ bag.fraction=0.5, cv.folds=5) CV K7 £|AQHIE £ M
> best <- gbm.perf(gb, method="cv" # CVE %X M
> summary(gb, n.trees=best) # Ha ZRQE (VIP)
> plot(gb, i.var="P04", n.trees=best) # PDP
> predict(gb, newdata=test, n.trees=best) =5 (0/1)

distribution="bernoulli", predict(...,
type="response") £ &&
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