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Age > 20
Yes No
Yes No
4.8 41

25051 - TR T RS T4

IF Age > 20:
IF Gender == Male:
return 4.8
ELSE:
return 4.1
ELSE:
return 2.8
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CARTHZ

FIIRBILR

Characteristic Neural SVM| Trees | MARS k-NN,
Nets Kernels

Natural handling of data v v A A v

of “mixed” type

Handling of missing values v v A A A

Robustness to outliers in v v A v A

input space

Insensitive to monotone v v A v v

transformations of inputs

Computational scalability v v A A v

(large N)

Ability to deal with irrel- v v A A v

evant inputs

Ability to extract linear A A v v

combinations of features

Interpretability v v A v

Predictive power A A v A

[Table 10.3 from Hastie et al. Elements of Statistical Learning, 2nd Edition]
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[Yehuda Koren. The BellKor Solution to the Netflix Grand Prize. 2009.]
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Informative Ensemble of Multi-Resolution Dynamic
Factorization Models

Tiangi Chen , Zhao Zheng, Qiuxia Lu, Xiao Jiang, Yugiang Chen, Weinan Zhang
Kailong Chen and Yong Yu
Shanghai Jiao Tong University
800 Dongchuan Road, Shanghai 200240 China
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B SRR

B
XFF—1ME n MEFERRNIERE Z |, BEEMEMRE n MENE
B—P RIS 27
AEIEKRLI37 %0 ERLA

N

P{observation i € bootstrap samples} =1- (1 — N)

~1—e1=0.632

BHEIEREA L ( Bootstrap aggregating , Bagging )
BlEIIZxERI B B S H1)145E& ( Bootstrap Replicate )
NENEHIE)IGFREE
{55 FR3F B B RAFRIEEAG TN R EY
X PTA F R AL A HEN 1S



HE) ( Bootstrap )
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HE) ( Bootstrap )
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TR BENEHITRELIT(Y

ANRBA T EI=ERZRMN |58 TREL

_— 11 ~
Erthoot = Eﬁz L (Yi»f*b(xi))
b=1i=1
T EUESLHIE B B R FEURE PRI /5
N
P{observation i € bootstrap samples} =1— (1 — N)
~1—e1=0.632

NREZETIGE LKIE , KEERSTHE
Flan , EEDREREF v 5 x 437
IEfRYEERER @ 0.5
FIFEBEBEEIRE : 0.632*0 + (1-0.632)*0.5=0.184
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s=—HEHi% ( Leave-One-Out Bootstrap )
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X—EEsLhl i, &£ CTIHRERTE | IXEIERBIERNE]

FERENEDSIFEMANBIRE T L
BEZMETIES (5 Sec 8.4 of Hastie et al. The elements of
statistical learning. 2008.
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Bagging: Bootstrap Aggregating
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Original Tree b=1 b=2
x.1<0.395 x.1<0.5655 x.2 <0.205
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Fig 8.9 of Hastie et al. The elements of statistical learning.
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Fig 8.10 of Hastie et al. The elements of statistical learning.
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RE-HFZEDHE ( Bias-Variance Decomposition )
BigY = (0 + e, HFE[e] = 0 Var[e] = o2
TERIN X HUEREETIRZE /9

Err(xy) = E [(Y - f(xo))2
= 02 + [E[f (o)) — feo)]” + E[f (xo) — E[f xo)]|
= 62 + Bias? (f(xo)) +Var (f(xo))
BaggingBXHIRE RS RIntRELELLRERBRBRF R T HE
(FERNEIRESE i Tl145)
SHEREE D ZFRURELTEE R

X:xO]
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