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[0 Gradient Boosting Decision Tree, # & 42 4 #¢

# 5
. FHEAEMGHLSEY
© BAHBATHRGT@diTRA
. PHRAHBAYNEL TS

t ENCEL ¥ X

£ &,

B A G
x5 it s
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GBDTH Y fij /i
0 B #®4#
FES G E T . ¥4 } o
21 5 AE €9 00X
« Fiq¥ s
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>1f|5 s ¥ E —mEmEaAGLES

# £
* THhpkfemya
© BHEURE

s AFETETHRILEA

'Yy

 EHERDF
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GBDTH & i /i

O 444

2z X TN EG 2> L)k, Abn—H

Bagging

IR —HA, Bl —dds LA, FRMHHEN—BHEN, TUAAFLZ
Boosting

BARZHALLEMHAE, B ANBARL AT NEUP>LAMBROLIRTEAOKE
Stacking

BAURZALEMA, - MMAEGHERE MR G
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[0 GBDT# & ¢ & 12 (34 o~ £ 4 # #])

&
AF() =28 fr() k& kY, YR =t 4%, KEsLRANK
i’ % & # (Loss Function)

. %K% % Tt & AR £ = de £ EKAR B S 945 B AR £ (Training Loss) + 4= £ £ kiz 4t /5 6
A 2 & & 5 (Penalty on Complexity)

. #EEZ. Fkiz#t
o 0. it EKS FHH B ORERS(EAEELE5HEN)
. Ny & HEKIE M P 2GR P

oL E M P F A Training Loss
[(y,9) = yln(1 + e‘f’) + (1 —y)In(1 + e¥)
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GBDT# &l 49 54

GBDT 4z £ ¢9 A

n_estimators: 73 A sh e AR . £ G N, K

learning_rate: Bp &3 % 3] B ORI HBBLFLY, LHEEF K. BRI G9vEXAEEL 2 %

75 % 5] Bt & A k# . A #n estimatorsFelearning rate & — 28 Ao TILA—NA— &

HVF4A S, HARL

Subsample: (R s & )44 &, # % 4[0.5, 082, HARLL0, Bpri&mAF £H

INit: Bpan 4 i e ARG B 5 9 B, —RALAEKBAH LB 412, A I HTHE— b
At 4%

loss: BpGBDT - i& ¥ ¢4 47 £ & &

BB AT SR ETE &t F b5
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GBDT # & t§ 4 £

Bt S

)

-

max_features: x| o #t & /& 67 & K # 4 2

max_depth: & F 4t & X iF A

min_samples_split: A 3 % & A% 2 BRI HAK. FAR2 4 BHATAA, FELS
EANA. e FHATHTREFT KR, Mk HHBKIANA

min_samples_leaf: «t F ¥ & & 4~ # A %

min_weight_fraction_leaf: <t F % SR J 4 H AR T, HKARD, #HARE AKET A
— B ER, W RRNABRSHEAA LA, A2 ERHEAG 2 L3 GEBL, #HAT]
NEARE, IHEMNKEZEEINAT

max_leaf_nodes: & kot F ¥ &4, @R A4 R AT FF LK, T .LEMbs
min_impurity_split: ¥ & %| 2% - &4
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R PERETEAR FRIAT

O 24844464

T
= A TP FN
fea FP TN
2T o0 £ EH,
True Positive: Ak 2 EH 6], 2 £ & EH#8],
True Negative: Ak R A #H 4], 2 £ &R H6l.
AT ok
False Positive : A k& fi#6], £ XEH6(, & F 3K
False Negative: A k& FEH 6], 2£xAH#6], & F YRR
BRI R AR E TS gt = Pr



R PERETEAR FRIAT

O 2 £ B4 4 48 43 (42)

TP+TN
TP+TN+FP+FN

. A i % % (True Postive Rate)TPR: TP/(TP+FN) &KX, 4 s~ £ 8 Fi ey E £ P RIFE L4 &
B AT 2] g sl . Sensitivity

. fi E £ % (False Postive Rate)FPR: FP/(FP+TN), K &k 2> £ & a9 E £ P L5 Fi 52 4]
& A o2 e 6 s] . 1-Specificity

. A fi £ % (True Negative Rate)TNR: TN/(FP+TN), & & 9 £ BF M @ A £ F L5 7 241
& A 2 elehrs], TNR=1-FPR. Specificity

. BB score =

LB EH4RENEHALLGRE, RzB LR 2~ NRA406, BEXTFF F0.6
HALEE, I F06 AN L. At Tk E £ —a(FPRTPR), A F& P57 2t & 4 4z &

o MARAAEZHAL, REMSQLEOHIP»ALEL, 2R XL E L PRAH LKL %ﬁ
Etgh L6, BpTPRAFPRAR #H34 Ko AMBMR KM, st 244 £ 4(00),REAKIH, £
& 4 4: £.(1,1)0
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R PERETRIR TR AT

[ £ 54481542 (4)
AUCR R T HLTrw@mAR, MM L, 2EHKEHMH

random chance

true positive rate

false positive rate
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o 4T 8 5

« U4 K(training) ATFHEAFLG—I KB
. ol X & (testing) A F ol X A2 A 6 — 3 o4 32
e TrainingAetestingi& % Ak A Bl — N o~ A

do FRBAR —MNorH? £ A% 9

TLATHNHETARN LG 27

B0 0 e Tem 1 N "H T £k | *I'IH-J HLJF'—I

=>> y_train.value_counts()

@ 7741
1 874
Mame: CHURMN_CUST_IND, dtype:

ik & 11.36%

inted
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L
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4o 4T 18 A
& ABAS S, AI4EL
Score = 92.75% v AUC =92.37%
PR -
Score = 91.18% v AUC = 85.40%

L T4k, 2R AT EHFE

BEMFRAELBEINE

L

W5 PR
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%o 4 18 5~ (4:)

H £ & 41K % £ (learning rate) fe & 4, & £ (n_estimators) ~F . — A& £ 174, FF 46 & H — N
I RKERBMERFOEK LI XL, KMNMBF LS ERLEAH0L, ERREGHK

% 8 #£20~80

mean.
mean:
mean:
mean.
mean:
mean:
mearn:

oo O O O OO

. 84438,
. 84840,
. 84898,
. 85013,
. 850659,
. 85108,
. 85059,

std:
std:
std:
std:
std:
std:
std:

oo o o o o o

. 01532,
. 01378,
. 01428,
. 01366,
. 01354,
. 01338,
. 01402,

RAF 6 A kK RATO, 2 5 egscoref 85.10%.

FRHARKGHFEE. o o o

params.
params:
params:
params.
params:
params:
params:

g
g
g
¢
g
g
¢

n_estimators :
n estimators :
n_estimators :
n_estimators :
n estimators :
n_estimators :
n_estimators :

201,
30},
401,
501,
601,
701,
80}

BEMFRAELBEINE

JJL§?:$"-I3E'
ChinaHadoop.cn
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%o 4 5(42)
KI T NoEGERLE, ANABANF4EEMBITALE. §T LB 2 EM R AR

A max_depth#e A 3¢ ¥ & & 4| 27 & & JH A Zmin_samples split# /T M 444 £ . 4 &%
B 2% £3~13% 100~800

mean: 0. 84762,  std: 0. 01205, params: {"min_samples_spl 100, "max_depth’ 3},
mesn 0. 84956,  std: 0.01103, params: { min_samples_spl 300, "max_depth’ 3},
mean 0. 84934, std: 0.01107, params: { min_samples_spl 500, "max_depth’ 3},
mean: 0. 84838, std: 0.01149, params: { min_samples_spl 700, "max_depth’ 3},
mean 0.85164, std: 0.01137, params: { min_samples_spl 100, *max_depth’ 5},
mean: 0.85311, std: 0. 01087, params: { min_samples_spl 300, "max_depth’ 5},
mean: 0. 85070,  std: 0.01327, params: {"min_samples_spl 500, "max_depth' 5},
mesn 0.85134, std: 0.01252, params: { min_samples_spl 700, "max_depth’ 5},
mean 0. 85286, std: 0.01418, params: { min_samples_spl 100, "max_depth’ T},
mean: 0. 85052, std: 0.01113, params: { min_samples_spl 300, "max_depth’ T},
mesn 0.85090, std: 0.01226, params: { min_samples_spl 700, "max_depth’ 13}

R AE AR AR E Ao R N H A K 53] 942500, =t & #hscoreR85.36%

ERME AR A RS TE 3=
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%o 4 18 5~ (4:)

G TFLEEMEEIR ~NBLRAGME, RMlev2TER FFAFF LEL2ER L
# A #min_samples_split, &M FHFAf—R 2T Rk, AAZIN T Ffor EMALGAKE
LtH. TREAMNA ASY L AL 25 E &I H A Zmin_samples_splitfe <t F % & & &
# A gmin_samples_leaf — £ 8 £ . 8 % & & 23] £400~1000, %A 60~100,

mean:
mean:
mean:
mean:
mean:
mean:
mean:

mean:

o O O O o O O

0.

. 86331,
. 86011,
. 85120,
. 85324,
. 85202,
. 85326,
. 85484,

85205,

std:
std:
std:
std:
std:
atd:
std:

. 01128,
. 01169,
. 01273,
01217,
. 01208,
. 01313,
. 01127,

oo S - T o O . T . O

0. 01117,

DArans
params:
DArams
DArans
DArams
DATams
DArans

params:

T
L
i)
L

L

T
L
i)
L
T
L
T
L

I
L

"min_samples spl:400,
‘min_samples spl:500,

{’min_samples spl:600,

‘min_samples spl:700,
‘min_samples spl:800,
‘min_samples spl:900,
‘min_samples spl:400,

"min_samples spl:900,

‘min_samples leaf’ : 60},
"min_samples leaf’: 60},
"min_samples leaf’: 60},
‘min_samples leaf’ : 60},
"min_samples leaf’: 60},
‘min_samples leaf’ : B0},
‘min_samples leaf’ : 70},

"min_samples leaf’: 100}

RAE G R AR Tt F &R A H A 23 Z500470, =t % #hscoreR85.54%
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%o 1718 £-(4:)
BT X2 3587, AFTUuH#KFCBDTAZ R EHAAKRET . A K4 AL EMAE
#E, AV %G LG A

Score = 92.76% (V4 AUC =94.84% v
A K E b
Score =91.17% (V4 AUC = 85.36% 4

F 5 T T 4o BRIA B B G R F

FZRBERAKMNEA T8 F £4, 20% 69 £ 48 & A A H b
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%o 4 18 5~ (4:)

I & 41 A 2t R Kt AR #omax_features st i1 M 4&- 44 %, % B AR5 2125, & {44 & 25.
BUT/

AFARMG, BFEREZAKKERA. K14 %BAS K#30, RK44EAZ28

AT EFHGupl HITRBY L, LEA06%09, &444£0S8.

MG RN EAACEBIRMNAAARLGAKLES T AHAMNTLAES K, BAEHK K
Fhoiz R I e RATR A G2 BRMAZMNGER, F2HRALES KLR0.05%& K%
Kk #HA1000, A% EFfomXE Loy EINRE.

Wl % &
Score =91.73% ¥ AUC=9031% v
K&
Score =91.19% ¢ AUC=8561% v
BB ATARE TIE & 5Pz
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