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- (RA*¥>] (Ensemble Learning)
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- CRHFIE
- Bayesian=x (B EREHS)
 Bucket of models (188 )
- Bagging
- Boosting

Wikipedia, Ensemble learning
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SiZlRiE GBDT

- GBDT
— Gradient Boost (BBERH) + Decision Tree (JR&EM)
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5:X[B]? Gradient Boost

- fLitidi2
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52512 Gradient Boost

- BERH (Gradient Boost) [ B ]

- BPIERNRK: | = YL (v —wx)? > By 0[y, O w)]

- Boosting: E,.0[y, F(x; P)] B, F(x) = Xn-1Bmfm(*)s P ={Bmwnlo
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5:XP]® Gradient Boost

- BERH (Gradient Boost) [ B ]

- BREERNRK: | = 30— wx)? > Ey 6y, f(6w)]

- Boosting: E, 0y, F(x; P)] HIP, F(x) = X1 mfm(x); P = {am, wnlo
— W8T, BIF F(x; P) EM—TEIR > HIXEFIRFFEBERT
- w* = argmin] = w® + [~a(3]/0w)]*+ - + [~a(d] /ow)]"

w
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52512 Gradient Boost

- BBERHA (Gradient Boost)

_ *x _ 0 __ [9Eyxbly.F(x)]
FF=F"+ag,+ +agy, IGm= [ IF(x) ]F(x)=Fm_1(x)
- ECUEE

1. WS fin = g, BEA: HIMREZASEIFIRZERFMPE

2. bm = arg;nin Ey,xe 1y, Fm—l(x) + Bm fm]
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SiZlRiE GBDT

- BBERHA (Gradient Boost) - REW (Decision Tree)
- fiw)
N — B 3F !
1 RoG) = argming ) 00 ) _ Just use CART
2 Form=1to M do:
d0[y;,F(xi)] .
__ [ i ]F(x)=pm_1(x)’ i=1,.,N
4 W, = argming Yo [9; — af (x; w)]?

BPm =
> argming Z 21 0[yi, Fne1 (%) + Bf (X5 W) ]

6 Fn(X) = Fpo1(X) + ,Bmf(X; W)
7 endFor

end Algorithm 16




Scikit-learn

from sklearn import ensemble

1
2
3 # BEEEDE

4 params = {'n_estimators': 1000, 'max_leaf_nodes': 4,
5 'max_depth': None, 'random_state': 2,

6 'min_samples_split': 5}

7 # #ptiEs

8 clf = ensemble.GradientBoostingClassifier(s**params)
9
10

# EAREL, X_trainu#Ef%E, y_trainRinEm=
11 clf.fit(X_train, y_train)

13 # {EREEFUNFTFER
14 clf.predict(X_test)
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552 XGBoost

- XGBoost (eXtreme Gradient Boosting, FrXs, EEIMXAXE)
— OJPRLEE NS
« 1EMITER ( Regularization)

~ Obj E)mmzmjgﬂm

- %5 (Shrinkage )
— Z{ll learning rate, BEEEBIFEURN FTISN R I F=iB602200

« FISEF B (Column feature subsampling)
- SEENFAREE—S, SN REERBSBEHTIIE, RIETRsRE
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552 XGBoost

- XGBoost (eXtreme Gradient Boosting, FrXs, EEIMXAXE)
- ZEZHSEE R
- GBDTRYMAT—hBISE, XGBoostWRZMEN 7 ZHibIZ=#EH
Ob; ~Z[z ) 1 gifu(@i) + Shi P ()] + Q(fy)

i=1
- DJIRE, (USRI T B0 4-TE B B 5l
- RILFEMEW (WmoIERIEEX)
- EWHA RN, BERGUAHUS T HIENESREHITHIR, I{REHIERRESD
=R, RBEk
— 5577 kIF
- Bx GBDT BIWIEE), AolfEAEMMGEHEEEANSEEHE
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;B2 XGBoost

- XGBoost (eXtreme Gradient Boosting, PBrXsr, EREIMXAE )
— REELIE
- IfARKEIRERIABY A D (BIA. 6, &FEBEXEF0 )
- H1TRXEYEZ15
- T2 HKEZE boosting HITHERENSK, MEEBIAEEERXMHT,
WR AR IREFES: SIEEFRESHS
« X
— FHitfHER, LAcolumn blockBI&aEF RTFd

— block®®RACSCHHIB (Compressed Column format)
W) _wanesit Kk, $blockFETER, MIESE, @EETES

P

SO\ — th{kCPU cachefh® (FEEIEFIbufferd, INEATblockk/h)
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&:25c]] XGBoost

- LightGBM
import lightgbm as 1gb

param = {'num_leaves':31, 'num_trees':100, 'objective':'binary'}
param['metric'] = 'auc’
num_round = 10

OCoo~NOUTE WNE

bst = 1gb.train(param, train_data, num_round, valid_sets=[test_datal)

12 ypred = bst.predict(data)
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- RF
- JIRERER. MNERES, EBLESHYEE, THIStE, IS BISiE
BE, 5HFTE, RRUIS
- GBDT
— TR ERLE RF FRraiRH
— WLAH1TIIIZR
« XGBoost
— FineEsRERLE GBDT #—#F12H, 8% GBDT ilgkiEER, RARENS
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* Kaggle SEEMERAMEBIRSZES, WA ‘RES=9F" Zz2—
- randomForest (RF) , gbm (GB) , glmnet ($HiEi%#F )
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- GBDT R E AES
« XGBoost tt GBDT W1
- EM[ i
« XGBoost BPiTiBHI{EH
— GrowinglO —m@
- XGBoost R KUl E

— HB R
- Bagging #0 Boosting 8165l
o B—oILALLFIEB/N

— P —m
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— P —m
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— PR =M
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- Additive logistic regression a statistical view of boosting.
Friedman(2000).

- XGBoost: A Scalable Tree Boosting System. T. Chen, C.
Guestrin (2016).

« Complete Guide to Parameter Tuning in XGBoost (with codes
in Python)

» T NBZIAFIEPGBDTAXGBOOSTHIXAIBHRLE?
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