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from pycaret.classification import +

Pyca ret F'_l-Ol = -r_"l_r_'l-g- %‘ ﬁ;l' AutoML # ‘voted" BEOl WS BSOS target 2T0 BN

# ‘voted’ column is the largel variable
clf = setup(data = train, target = 'voted')

Setup Succesful ly Completed!

. . Descripti val

Pycaret 2Al Zm[o|z| : https://pycaret.org/ o mm: 19::
1 Target Type Binary

2 Label Encoded  0:0, 1: 1

o|¥ 2fo|HE2 3 Original Data (45532, 139)
ujo[ & 2to| H2{2| pycaret - SR
7tchet o2l Slo|H mfatn|e| £4, feature importance 5 s sudncdssain “
1_!-(&_2: GHH 0"| 6 Categorical Features 20

== ’ 7 Ordinal Features False

8 High Cardinality Features False

9 High Cardinality Method None

-
o

Sampled Data (45532, 139)
Transformed Train Set (31872, 238)
Transformed Test Set (13660, 238)

AutoML 24! Afo|E @ https://cloud.google.com/automl?hl=ko

-
-

-
N

13 Numeric Imputer mean
14 Categorical Imputer constant
15 Normalize False
16 Normalize Method None

-
-~

Transformation False




Pycaret 20| E2{2| & &£t AutoML

: best_3 = compare_models(sort = “AUC’, n_select = 3)

Model Accuracy AUC  Recall Prec. F1 Kappa MCC g‘q
0  CatBoost Classifier 06927 07640 06564 07504 07002 03879 03916 345020
1 Gradient Boosting 06934 07634 06412 07606 06957 03912 03971 60.9425
Classifier
2 pohi GradientBoosing g 5004 07830 06451 07567 06963 03887 03030 13934
L
D‘I"‘Iﬂil—l og EHEI%! EI. [[H J\I’-E-Elt 3 ExtraTrees Classifir 068636 07601 06450 07500 0.6040 03806 03851 55380
H 4 o [=ie - Linear Discriminant
[H Gl P_TI_EI =9 C _,I_JE!E %!_Tl_' 4 06879 07585 06574 07424 06973 03776 03807 14200
OI 01L[ |:-||0| I_ ML OI 20 I Glo I_ = 5 AdaBoostClassfier 06845 07535 06482 07423 06920 03717 03754 136749
= -|EE 7 o0 'D'I_R —II_?D Extreme Gradient
6 . 06755 07449 06629 07207 06911 03506 03519 7.7193
Boosting
Random Forest
7 Random 06596 07150 06096 07243 06620 03243 03293 07514
8 Decision Tree Classifier 06102 06066 06443 06433 06437 02133 02133 42420
9 Naive Bayes 04539 05496 00138 05211 00268 -0.0011 -0.0057 0.2148
10 ;‘:;‘:ﬂf:“ Discriminanl 4 5531 05225 06223 05585 05801 00258 00272 0.4669

11 K Neighbors Classifier 05140 05128 05559 05556 05557 00193 00183 36718
12 Logistic Regression 0.5459 04831 09984 05469 07057 00006 00043 13287
13 SVM - Linear Kemel 0.49%0 0.0000 05150 05445 05266 -0.0054 -0.0055 05351
14 Ridge Classifier 06879 00000 06578 07423 06974 03777 03807 02504




Boosting

bagQging boosting




B EIEI %I-AQI-% (Model Ensemble)

o 7He| RS ZYoto] oitel 22 Bt o 2 d5s e ol 29 7

blend _models

s2iclo| AL clopet 7|7 kg L2|ES AYSHD R0 S HE HAHE o 2| U
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! blended! = blend_models(estinator_list = best_3, fold = 5, method = "soft ') ‘
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EEIEI %I-AQI-E (Model Ensemble)
L

o]
RS Slo|HIZH[E 2 21502 RIAATE 7|5

tuned_cat = tune_model (cat, optimize = "AUC", n_iter = 10])

1
tuned_gb = tune_model (gb, optinize = "AUC", n_iter = 10}
tuned_lgbm = tune_model (labm, optimize = "4UC", n_iter = 10)

o tune_blended = blend_nodels(est imator_list = [tuned_cat', "tuned_ab', "tuned_labn'], fe
. r

pElo|Z (Prediction)

pred_holdout = predict _nodel (blended! ) pred_holdout = predict _sodel (tune_blended)

Model Accuracy | AUC |Recall Prec. F1 Kappa MCC Model Accuracy] AUC |Recall Prec. F1 Kappa MCC

0 Voting Classifier 06908 | 07578 | 0643 07553 06045 03857 03008 0 Voting Classifier ~ 0.6916| 0.7658 |0.6556 07491 0.6992 0.3856 0.3893




E'_EIEI %'*J % (Model Ensemble)

TEST 23} 6|2 (Prediction)

‘Dredictions_tune = predict_model{final_model _tune, data = test)

= ROCofclass 0 AUC =077

= ROC of class 1, AUC = 0.7T

== micro-awerags ROC curve, ALC = 077

== macro-average ROC curve AUC =077
1

L] 1] na .0
False Positive Rate

466588 sample_submission_ens_final_tune.csv

2020-10-21
14:57:29

0.7780925745 @




Catboost

i

Level-wise tree growth
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Leaf-wise tree growth
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Catboost

7|20 HAR 7[HE 2= H|o[Ef(x1 ~ x10) 7R|2| ZFE LE ALt

time datapoint class label Catboost 2t} 7| A
12:00 X1 901 via 1 of 2R AlMEED, 0|2 J|gtOR RS BHECE J2|D
12:01 x2 12 x? .Dl 3-|'3|-§ Gl Ec.ni O:HRUI' |_
12:02 X3 9 2 x1 x2 0| 1|-3|.§ 7|.;,;| pde [1|-5|;|. g|§ 7||:||-D§ x3 x4 o|
12:03 x4 4 l-ri}é' Qt-ll_glauiaﬁh:} 2L rss UoHL YIE TR , °
12:04 x5 52 =rleE = e
12:05 x6 22 3.x1, x2, x3, x4 & 7tA| 1 22 OF=C} o] 7|HIO 2 x5, x6, 27,
12:06 X7 33 x8 °I LAE E‘*'i of| ZotLt.
12:07 x8 34 4. .. Hi=
12:08 x9 32
12:09 x10 12 of 1}7dof|lA Elolef &M E ME o= 52 YHOR EE|E

CHAX o2 fF50f QHE|’IZ BA|RL(Ct




Catboost

Catboost R2HI=

from catboost import CatBoostClassifier

clf = CatBoostClassifier(
iterations=h,
learning_rate=0.1,
#loss_ funetion="Crossfhirasy’

Lo o I T o T = Y e ey

clf. fit{¥_train, v_train,

# cal fealurss=cal fealurss,
# sval_sot={X_val, »_wall,
# verhoce=falce
)

oo = oa - —

print( ' CatBoost model is fitted: ' + striclf. is_fitted()))
printl ' CatBoost model parameters:')
print{clf.oet_parans())

oo =l

0 learn: 0,6621402 total: Femaining:
1 learn: 0,6446062 total: Femaining:
2 learn: 0.6306544 total: Femaining:
3 learn: 0.6195858 total: Femaining:
4 learn: 0. G0GGE31 total: FEmaining:
CatBoost model is fitted: True

CatBoost model parameters:

I'iterations': 5, 'learning_rate': 0.1}




Catboost

TestA1} of|2

I v_pred_prol = clf.predict_proba(test) I submission['voted ]1=y_pred_proll
7 submission=submission. reset_index()

]

2 y_pred_prol1=[] | submission =@t w22y S5
3

4 for 1| in rmm{lm{yjrmro'”] : index voled

5 v_pred_prol 1. append(v_pred_prol [i1[1])
6 0 0634298

T v_pred_proll

[0. 634293407851 2366,
0. 708097084284258,
0.5123908697057471,
0. 42414858830434792,
0. 640968538501 0583,
0.5070768318970229,
0. 7059251 203615223, 11378 11378 0483723

0.5095393443721551, 11379 11379 0717452

0. 4420515215016714,

0.5275801017483848, 11380 11380 0.430552

0. 43058960057035282, 11381 11381 0.464046

. B184903503064688

gg:nﬂlagsmm' 1382 11382 0545506

0. 4872592243080558,

0.5107431440763281 , 11383 rows x 2 columns

0. 751524449741 3304,

0, 7153370691 747674, 1 submission.to_csv(’ C:#fillsers#acorn®ileskt op®isanple_submission_cat _finalpro. csv'
0. 4291 026738657129,

0. 4365508741 2696647,

[ N e et e i Wt I L]

1
2
3
4

are




Catboost

TestZA2 0|

‘—— ROC curve {area = 0.75)

0.8 1.0
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LGBM (Light Gradient Boosting Machine)

Com e m

Level-wise tree growth
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LGBM (Light Gradient Boosting Machine)

XGBoost CHH| Of WH2 St&Tf of| 2 Adh A7t

o 242 o 22| ALgR




Hyperparameter Optimization

| gbmBO = BayesianOptimization(f = Igbm_cv,
pbounds = {'learning_rate': (0.0001, 0.1),

‘colsample_bytree': (0, 1),
"num_leaves': (16, 1024),
'‘max_depth': (2, 29),
‘min_child_weight': (30, 100),
"feature_fraction': (0.0001, 0.99),
‘bagging_fraction': (|0.0001, 0.99),
"lambda_I1* : (0, 0.99),
"lambda_I2' : (0, 0.99),
'n_estimators': (16, 1024),
"subsample’: (0, 1),
'reg_alpha’: (0, 10),
}‘reg_lanbda'i (0, 50)

verbose = 2,

random_state = 0 )

a&2 2P| Sl Aol A slof ot S

ofatolefof 2| Xgts EHAlch= 2

mf2tolef F
(THO|M 2HT)

num_iterations

(100)

learning_rate
(0.1)

max_depth
(-1)

20| E{ Y
(Ato12!&d 24m)

n_estimators
(100)

learning_rate
(0.1)

max_depth
(-1)

4%

- ¥H 28 =24 X1
-4 201 Dxe Uy

-Ye8

- E|djf Zlo|
- default - 20[0jl X[gto| §i&

min_data_in_leaf min_child_samples - £% 2|2 =7} £|7] 98t 2FCE4

(20) (20)
num_leaves num_leaves
(31) (31)
boosting boosting_type
(‘gbdt') (‘gbdt’)
bagging_fraction subsample
(1.0) (1.0)
feature_fraction colsample_bytree
(1.0) (1.0)
lambda_|2 reg_lambda
(0) (0)
lambda_l1 reg_alpha
(0) (0)
objective objective

- 2NE Hojg
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- gbdt : Y¥EQl D2HCIER AL E2|
-rf : HPEYAE
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- L2 Regularization X & 2t
- L& 847t B8 O X888 HE
- 898 4NE 22 By

- L1 Regularization A& 2}
- LA 7L 38 o 88 HE
- B8 NE Y4 5

- 'reg:linear’ : #|3

- binary:logistic : O|ZI#F

- multi:softmax : CHEER, EeliA gtat
- multi:softprob : C5 &, &Hgviat




