ﬁ pgthon

powered

python © 7—4 T

5. XGBoost ZRAL\V-#HF & D EE
~ 2 1|E g;Eﬁ:,E]E'E ~



python

2

X_—1— e
o T—AD%{E. XGBoost DIEE
» 2{ET—FD 5 FEMRE
- BT — LUHZT TR
o NYT =3 ENTGA—EFa1—204
« BH(FHE) OFER-1ER
« T

X RERTIE, EHED python ZF python, Google Colaboratory % Colab EHB&E




python

kaggle : https.//www.kaggle.com/ po':red

« HEOMEENTIZEBL. HRPORARCT I ETORELET ILE
OAVREVSETIHRWLNVES, FPRIETIVT RUSTTFEEED TSV IA—LRYD
FNEZES% ( Wikipedia &Y : https://ja.wikipedia.org/wiki/Kaggle)

«  LEBERITOFa1—R)T7ILOLEBZEEDTOS S LLAE. Discussion EMHY.
AVRIZE ML THIERIZHMTRIZHE D

e RED titanic T—2Id kaggle DFEFHIAURDED . kaggle [Z& &% (EH) L
AHo0—KRgBH5IENHED

Competitions

Grow your data science skills by competing in our exciting competitions. Find help in the

@ Documentation or learn about InClass competitions.
i Your Competitions
<> Active Closed Pinned Hosted
E Titanic: Machine Learning from Disaster
Start here! Pradict survival on the Titanic and get familiar with ML basics Knowledge

@1 Getting Started « Ongoing « 17246 Teams
v House Prices: Advanced Regression Techniques

ﬂ Predict sales prices and practice feature engineering, RFs, and gradient boosting Knowledge

Getting Started « Ongoing » 4440 Teams

All Competitions

Active (Not Entered) Completed InClass All Categories » Default Sortr 3
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[T E7—5: Titanic po'v:ed

¢  kaggle DAVRTHERINTNS, M2y ST LT —4
e traincsv(EEHT—A) & testesv(TRAMT—2) DD 5D

ZH EH FEOHRE
Passengerld ID train.csv: 1~891, test.csv: 892~1309
Survived 4% — BHZEHR 0 =No, 1 = Yes: test.csv IZ[F7ZEL
Pclass FEEFEDIIR ZERFRR : 1=1st, 2=2nd, 3=3rd
Name 2|l 51 : “Heikkinen, Miss. Laina” . ##R{*t =
Sex 4 Rl male, female
Age F fn
SibSp ﬁ%bfb}éﬂ.%“b

Bo{B&E D
Parch ﬁ%b?b‘é%ﬁb
FHOH#
Ticket REFES {5 : PC 17599
Fare <
Cabin B=E 151 : C85
Embarked FEE C = Cherbourg, Q = Queenstown, S = Southampton A
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XGBoost: GBDT D=4 751/ .

BT —RXT1>% (Gradient Boosting Decision Tree. GBDT) Df-&H D
FAT ST RERER—RELI=ET L
1. BHMZEHEFRENTHESNSIBMBERZHET ALIRERTIERLT
ETILIZIEM
2. #1Z . NAIN—INFGA—ZTHEELEZRERDAHZ<YRT
Random Forest TIXARZ M5 (Z4ERKT DAY, GBDT TIIARZEEIZ4ERL.
BERIECTERLIZRERDFABEZFHLLVREARIZMKRY 52 ETHIEIE
FENPTVLEICRENSL. D ETHEIFTLEATSES
kaggle DAV TIL,.GBDT #F T &xIC@EHT AL
EHIIHE. T—2OHEDKEZIZITEERINGL, KIDMNEFZROANEE
— ZELGEDRT—) 7 NEIL GBDT DIFE XIZIFTEBRHAZL
REAELIHOTEZDEFLFNETESD
RERDADIEDSYRUIZE>TERE DR EEHZ AR
(M. REERAZRBLEZE#HEREERLI-ANRAY)
HTTVZEHIL label encoding TODEMMEAK ., one—hot encoding [FINHE
[ZIGLC T, target encoding MEYUBNT=H EFE TLHEOETRUNHAVEE
FE1T75 (scipy @ csr_matrix/csc_matrix) [ 2% it A] s
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XGBoost: F/E po':ed

F—AOBLE (KB - HTTYEHOILIE)

ETIVIZERT H/N\TA—FDIEHEZ RO D

B INTGA—RZXR LT

ETILAD CV IZT FRRBETE
LTIED <YL (Accuracy)

fERDEED | HIRINTA—FIDIRE

BRIBINSGA—RERAWNEETIL(REEETIL)IZT
FR(ET—2ZHNTHETITIOHSE) 6
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import numpy as np
import pandas as pd
from sklearn.preprocessing import LabelEncoder

# train.csv & test.csv DFfEE

dfl = pd.read_csv('C:/py/titanic/train.csv', header=0)
df0 = pd.read_csv('C:/py/titanic/test.csv', header=0)
dfl["Is_train"] =1

dfO["Is_train"] = 0

df = pd.concat ([dfl, dfO0])

# Name. Ticket ZFHEIt (CabinlIKANZEDI-HHE)
cat_cols = ['"Name', 'Ticket']
for ¢ in cat_cols:

le = LabelEncoder () # LabelEncoding

le.fit (df[c])

df [c] = le.transform(df[c])
# 'sex' AT
df.Sex = df.Sex.apply(lambda x : 1 if x == 'male' else 0)

# 'Embarked' ZAT3Y1t

my_mapping = {'S':1, 'C':2, 'Q':3}

df .Embarked = df.Embarked.replace (my_mapping) # NaN I—BlRE&E
df .Embarked = df.Embarked.fillna (0) # NaN Z& 0 |[TEHE
df .Embarked = df.Embarked.astype('int8"') # BRB(CLH

df = pd.concat ([df.drop(labels=['Embarked'], axis=1l),
pd.get_dummies (df .Embarked, drop_first=True,
prefix="'Embarked')], axis=1l)

python

2

powered



B #E

# 'SibSp' & 'Parch' MNHREH 'Family' FEE

df ['Family'] = df.SibSp + df.Parch

# FERT—RXETRMT—RIZHE

train_x = df.query('Is_train == 1'")[['Pclass', 'Sex', "Age',
'Fare', '"Embarked_1"', "Embarked_2', 'Embarked_3"', 'Family']]

train_y = df.query('Is_train == 1'") ['Survived']

test_x = df.query('Is_train == 0')[['Pclass', 'Sex', "Age',

'Fare', '"Embarked_1"', "Embarked_2"', 'Embarked_3"', 'Family']]

id = df.query('Is_train ==

0') ['"PassengerId']

e  train x: Pclass. Sex. Age. Embarked. Family (ZRIED %) 2§ 5
*  Name (%&H]). Ticket (FfnFHFES) . Cabin(BE) (FHRWVHAEHLZIGTDT

Embarked 2 Embarked 3 Family

1
0
1

— B R4
Pclass %Sex Age Fare Embarked 1
0 3 1 220 7.2500
1 1 0 380 712333
2 3 0 26.0 7.9250
3 1 0 350 531000
4 3 1 350 20500

0

=2 O 9

=2 9 9 Q9

1
1
0
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. FAOLH — FBEORT — HEOER (5ogloss) — ERENHE

# xgboost FAMNT—AEBEICLH
dtrain = xgb.DMatrix(tr_x, label=tr_y)
dvalid = xgb.DMatrix(va_x, label=va_y)

dtest = xgb.DMatrix(test_x)

$ INAIN—INTA—BDHRTE

params = {'objective': 'binary:logistic',
'random_state': 777}

num_round = 200

# FEDET. N)T—230T—32ELETIVCEE. RAT7EE=F2)2YT
# 51# watchlist IZFET—REN)T—a30T7—43%FEy b+
watchlist = [(dtrain, 'train'), (dvalid, 'eval') ]

model = xgb.train (params, dtrain, num_round, evals=watchlist)

# NYT—230T—2TORIAT DHER
va_pred = model.predict (dvalid)

score = log_loss(va_y, va_pred)

print (f'logloss: {score:.5f}"'")

# Tl (PAMETHEGL ., 1ITHLIHERZHAN)
pred = model.predict (dtest)

# FRMEE —BFE

pred_label = np.where(pred > 0.5, 1, 0)

score = accuracy_score (pred_label, test_y)
print ('score:{0:.5f}"'.format (score))

10
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LYBETEFIAEE — I 2

« EEE LOZHDTFAICHFELENAIRIE

xgb.plot_importance (model)

Feature importance

1554

Fare

Me —B74
Family {e=——=]05

Pclass =105

Features

Sex =105
Embarked 1 =72

Embarked 2 =55
Embarked 3 27

0 200 40'0 660 &50 1060 1260 1460 16'00
F score 11
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FHHSEZ Kaggle DI NIZEEH po'zed

o FHAIKERZE csv TFAILICH A

out = pd.DataFrame ({'PassengerId':id, 'Survived':pred_label})
out.to_csv('C:/py/titanic/gender_submission.csv', index=False)

Overview Data Notebooks Discussion Leaderboard es Team My Submissions Submit Predictions D @ 7 U 4 7

Step 1
Upload submission Tile
B
Qcesv 7 7ANLERTyT7&RKAY 7
Siep. | » “~ ~ T B I o w»w ¢ = = H AN @ .

kaggle DAND
score: 0.74880

CERED — 3 U vy LTRE (RAaTHHRR)

Titanic @ 3 > X ! https://www.kaggle.com/c/titanic/submit 12




=& MDFAEALDLE

 TZERT—R2ETRAMT—RIZHE] DRIT Age. Fare DXRA % R{E THiST
#  (xgboost USMIRBZHFAELIELNV=6)

df .Age = df.Age.fillna(df.Age.median())

df .Fare = df.Fare.fillna(df.Fare.median())

# SGD: score=0.71052

from sklearn.linear_model import SGDClassifier

clf = SGDClassifier(loss="hinge", penalty="12", max_iter=100,
random_state=777)

clf.fit(train_x, train_y.values.ravel())

pred = clf.predict (test_x)

pred_label = np.where(pred > 0.5, 1, 0)

# CART: score=0.73923

from sklearn.tree import DecisionTreeClassifier, plot_tree
clf = DecisionTreeClassifier ()

clf.fit(train_x, train_y.values.ravel())

pred = clf.predict (test_x)

pred_label = np.where(pred > 0.5, 1, 0)

# RandomForest: score=0.76076 = C_ DMEFEIZIX RandomForest HEL TLVH?
from sklearn.ensemble import RandomForestClassifier

clf = RandomForestClassifier ()

clf.fit(train_x, train_y.values.ravel())

pred = clf.predict (test_x)

pred_label = np.where(pred > 0.5, 1, 0)

# xgboost: score=0.74162
dtrain = xgb.DMatrix(train_x, label=train_y)

dtest = xgb.DMatrix(test_x)

params = {'objective': 'binary:logistic', 'random_state': 777}
num_round = 200

model = xgb.train(params, dtrain, num_round)

pred = model.predict (dtest)

pred_label = np.where(pred > 0.5, 1, 0)

python

2

powered
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IV F—< 3% - Hold-out % ::m

. FiEDEEH : https://xgboost.readthedocs.io/en/latest/tutorials/index.html
. WZ DT —RADFELF  https://xgboost.readthedocs.io/en/latest/python/python intro.html

e  INTA—AMDFEEE: https://xgboost.readthedocs.io/en/latest/parameter.html
e T—A(% 8~ 9 BEAMIEBED train x, trainy Z=HIZHEILTLNS
°  train.x, trainy, test x: TNETNEBT—FEEHNERH. TANT—4
© trx try vax vay: TNENFEET—AEENEH. N)T—arT—2LBHEH

from sklearn.model_selection import KFold
from sklearn.metrics import log_loss
import xgboost as xgb

b FET—8%, EHIIFETF—FENYT—2 a0 T—HITHE

kf = KFold(n_splits=4, shuffle=True, random_state=777)
tr_idx, va_idx = list(kf.split(train_x)) [0]

tr x, va_x = train_x.iloc[tr_idx], train_x.iloc[va_idx]
tr_y, va_y = train_y.iloc[tr_idx], train_y.iloc[va_idx]

# xgboost HADT—AEE&EIZEH#

dtrain = xgb.DMatrix(tr_x, label=tr_y)
dvalid = xgb.DMatrix(va_x, label=va_y)
dtest = xgb.DMatrix(test_x) 15




IV F—53° - Hold-out %
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«  TADEH - ZEDREIT - HBROWHERE 5 (Llogloss) — EFEERDEE

# INAIN—INFTA—FDNETE

params = {'objective': 'binary:logistic',
'random_state': 777}
num_round = 200

# FEOET. N)T—230T—33FTIVIEE. RaAT7EEZ42)2T
# 5I# watchlist BB T—R2EN)T—2a307—43%tY k
watchlist = [(dtrain, 'train'), (dvalid, 'eval')]

model = xgb.train (params, dtrain, num_round, evals=watchlist)

# NYT—230T—3TORIATDIER
va_pred = model.predict (dvalid)
score = log_loss(va_y, va_pred)
print (f'logloss: {score:.5f}")

# FANE
pred = model.predict (dtest)
pred_label = np.where(pred > 0.5, 1, 0)
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IV TF—<3 - Hold-out % po':ed

e xgboost DT ILIAYXLDEE

o RERIZKBIT—RTAUTE1TS

- IFEAMeESn-BRERIZIYETILOE#ILZH L (BRREBEEZ 5L T, OIF

BIREICH. 2 B/ ZED D FEREICEHERILTES)

o RERDER(EDRBELTEHAEDIRZER -AZLEMBEHMDOBLEKS)

o fhzH,. BEFDOLIE. T—2HDODENEEEBRERLELGL., FESDFHIRLZENETEG
« HMBE®

« [El)F: regisquarederror ((F¥_FREZTR/IMET HLOFE)

o 2{EMD%#E: binary:logistic (loglossZE/MET BHLOIFE)

o ZEMD7FE: multiisoftprob (multiclass loglossZF&/MET 5 LOFE)
. early_stopping_rounds=50 . 50 BIKUIRL CTHIFENKZELLZ MG EIZEE 2 1L

# E=AR') U4 %logloss., early_ stopping_rounds % XE
params = {'objective':'binary:logistic', 'random_state':777,
'eval_metric': 'logloss'}

200

[ (dtrain, 'train'), (dvalid, 'eval')]

xgb.train (params, dtrain, num_round, evals=watchlist,
early stopping rounds=50)

num_round
watchlist
model

# RBIGRERDAHTT A (ntree limitZHEE LGV ERBEROFRICESELY)

pred = model.predict (dtest, ntree limit=model.best ntree limit)

17
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» —tt - . » —$ - . P
/N FT—230 - O/ T7—232(CV) 5, .

o fold #1I% 4~5 EIFEEN—HZH

from sklearn.model_selection import KFold
from sklearn.metrics import log_loss
import xgboost as xgb

params = {'objective': 'binary:logistic',
'random_state': 777}

num_round = 200

watchlist = [(dtrain, 'train'), (dvalid, 'eval') ]

scores = []

kf = KFold(n_splits=4, shuffle=True, random_state=777)
for tr_idx, wva_idx in kf.split(train_x):

tr x, va_x = train_x.iloc[tr_idx], train_x.iloc[va_idx]

tr_ y, va_y = train_y.iloc[tr_idx], train_y.iloc[va_idx]

dtrain = xgb.DMatrix (tr_x, label=tr_y)

dvalid = xgb.DMatrix(va_x, label=va_y)

model = xgb.train (params, dtrain, num_round,
evals=watchlist)

va_pred = model.predict (dvalid)

score = log_loss (va_y, va_pred)

scores.append (score)

# £AXA7 (logloss) DIEH

print (np.mean (scores))
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«  JORNYT—a ETHEEEHIELGNG/NTGA—EFF21—=2J LT
BEE LTS

. HIGAHIZ, FBEMHFYRCLL DecisionTreeClassifier ()
THF 21—V THREN LMD

# 98 (AIE) @ FERT—2ETRAMT—RIZHE]] DORHIT

# Age. Fare DRBIZPRETHT (xgboost IAMIKBZEFRLZLN=8)
df .Age = df.Age.fillna(df.Age.median())

df .Fare = df.Fare.fillna(df.Fare.median())

# CART

from sklearn.tree import DecisionTreeClassifier, plot_tree

clf = DecisionTreeClassifier (max_depth=2)

clf.fit(train_x, train_y.values.ravel())

DL e 030
re abel = np.w .

PreC— P P ot score: 0.74880

\ &
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INSA—HRF 13— =27 Grid Search

e GridSearchCV [ZT/IN\GA—BFa1—=245

from sklearn.model_selection import GridSearchCV
import xgboost as xgb

model = xgb.XGBClassifier ()

params = {'booster': ['gbtree'l],
'n_estimator': [500],
'objective': ['binary:logistic'],
'learning_rate' [0.05,0.11],
'max_depth': [3,4,5,6,7 8,9
'min_child_welght': [O
'colsample_bytree' [O.
colsample bylevel'° [
'gamma ' [0,0.001,0.01, ,
'subsample': [0.7,0.8, O 9 ,
'alpha': [0.0], 'lambda': [1.0], 'random_state': [777]

}

gs = GridSearchCV (model, param_grid=params, cv=4, n_jobs=-1,
scoring='"accuracy')

gs.fit (train_x, train_y)

print (gs.best_params_)

print (gs.best_score_)

{'alpha': 0.0, 'booster': 'gbtree', 'colsample_bylevel': 0.5,
'colsample_bytree': 0.95, 'gamma': 0, 'lambda': 1.0, 'learning_rate':
0.1, "max_depth': 3, 'min_child weight': 10, 'n_estimators': 500,
'objective': 'binary:logistic', 'random_state': 777, 'subsample': 0.9}

0.8451096836747061

python
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INSA—HRF 13— =27 Grid Search

e« HIEO best parameters Z{#EFHL TF A

dtrain = xgb.DMatrix(train_x, label=train_y)
dtest = xgb.DMatrix (test_x)

# n_estimators—num_round, learning_rate-eta

num_round = 500 # E=AY2H L. BEEFIZHELEL200%FEIR

params = {'alpha': 0.0, 'booster': 'gbtree',

'colsample_bylevel': 0.5, 'colsample_bytree': 0.95,
'gamma': 0, 'lambda': 1.0, 'eta': 0.1, 'max_depth': 3,
'min_child _weight': 10, 'objective': 'binary:logistic',

'random_state': 777, 'subsample': 0.9}

model = xgb.train(params, dtrain, num_round)
pred = model .predict (dtest)

pred_label = np.where(pred > 0.5, 1, 0) -

SCore:

\Lkaggle DaAND

0.77272

J
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INSA—HRF 13— =27 Grid Search

e GridSearchCV [ZTEFfiRAa7 % logloss IZEH

python

2

powered

from sklearn.model_selection import GridSearchCV
from sklearn.metrics import log_loss, make_scorer
import xgboost as xgb

model = xgb.XGBClassifier ()

params = {'booster': ['gbtree'],
'n_estimator': [200],
'objective': ['binary:logistic'],
'learning_rate' [0.05,0. 1]
'max_depth': [3 4,5,6, 7 8
'min_child_we1ght'° [

O 1
colsample_bytree': [O.

[

1

9]
1 ;1 0
6 8,0.9 1,

U'IU'IO
[N | —_
=~

14
14
'colsample_bylevel': 1 O
'gamma': [0,0.001,0.

0
'subsample': [0.7,0.8,

~

~ ~ O\

0
3
]

1
0.
1,1
]

0.1,0.
14 O 14
0.9],

9

'alpha': [0.0],
'lambda': [1.0], kaggle
'random_state': [T777] score:

}

DaAND
0.77272

logloss = make_scorer (log _loss, greater_is_better=False,
needs_proba=True)

scoring=logloss)
gs.fit (train_x, train_y)
print (gs.best_params_)
print (gs.best_score_)

gs = GridSearchCV (model, param_grid=params, cv=4, n_jobs=-1,

22




INOA—ZF1—=20 HEL T RandomForest

# F%EFHT BRETRAEMT—RIZHE|] DRIT Age. Fare DXRAZHR{E THT
df .Age = df.Age.fillna(df.Age.median())
df .Fare = df.Fare.fillna(df.Fare.median())

from sklearn.model_selection import GridSearchCV
from sklearn.ensemble import RandomForestClassifier
model = RandomForestClassifier ()
params = {'bootstrap': [True],
'n_estimators': [100, 300, 500, 10007,
'max_features': ['auto', sqrt ],
'max_depth': [5, 10, 20, 50, 001,
'min_samples_leaf': (1, 2, 4],
'min_samples_split': [2, 5, 10],
'criterion' :['gini', 'entropy']
}
gs = GridSearchCV (model, param_grid=params, cv=4, n_jobs=-1,
scoring='accuracy')
gs.fit (train_x, train_y.values.ravel ())

python

2

powered

print (gs.best_params_) # TERFEARR R85 A —4

print (gs.best_score_) kaggle MDA
score: 0.77990

clf = RandomForestClassifier (bootstrap=True,
criterion='entropy', max_depth=10, max_features='auto',
min_samples_leaf=2, min_samples_split=5, n_estimators=300)

clf.fit(train_x, train_y.values.ravel())

pred = clf.predict (test_x)

pred_label = np.where(pred > 0.5, 1, 0)

23
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INSA— G F 1 — = Nyt X e

[&Z &%l ]Yassine Alouini KK

Hyperopt the Xgboost model: https://www.kaggle.com/yassinealouini/hyperopt—the—xgboost—model

from sklearn.model_selection import KFold

from sklearn.metrics import log_loss

from hyperopt import STATUS_OK, Trials, fmin, hp, tpe
import xgboost as xgb

def score (params) :

num_round = int (params|['n_estimators'])
kf = KFold(n_splits=4, shuffle=True, random_state=777)
scores = []

del params|['n_estimators']
for tr_idx, va_idx in kf.split(train_x):

tr x, va_x = train_x.iloc[tr_idx], train_x.iloc[va_idx]

tr_y, va_y = train_y.iloc[tr_idx], train_y.iloc[va_idx]

dtrain = xgb.DMatrix(tr_x, label=tr_y)

dvalid = xgb.DMatrix(va_x, label=va_y)

model = xgb.train(params, dtrain, num_round)

va_pred = model.predict (dvalid, ntree_limit=model.best_iteration+1l)
score = log_loss(va_y, va_pred) # BB AR ICE R

scores.append (score)

loss = np.mean(scores) # ENKETVALNBIMEIETHDIEEIE (-1) ZHITS
return {'loss': loss, 'status': STATUS_OK}

24




INGA—ZF 1 —=20" N BB

hp.choice() : £8 21 D ZE IR T H 151E 50
hp.uniform(): —#k D Mo (513 TR, £E)
hp.quniform(): — R OOEREIRES EDEMN LM (513 TR, LIE. EfE)

python
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hp.loguniformQ): =¥ fh ol (5180 TR, LR, d#zxLo=EMNEESND)

def optimize(trials):
space = {'seed': 777,

'booster': 'gbtree',

'objective': 'binary:logistic',

'eval_metric': 'error',

'n_estimators': hp.quniform('n_estimators', 100, 1000, 1),

'eta': hp.quniform('eta', 0.025, 0.5, 0.025),

'max_depth': hp.choice('max_depth', np.arange(2, 10, dtype=int)),

'min_child_weight': hp.loguniform('min_child weight', np.log(0.1), np.log(10)),
'subsample': hp.quniform('subsample', 0.6, 0.95, 0.05),
'colsample_bytree': hp.quniform('colsample_bytree', 0.6, 0.95, 0.05),
'colsample_bylevel': hp.quniform('colsample_bylevel', 0.1, 0.5, 0.05),
'gamma': hp.loguniform('gamma', np.log(le-8), np.log(l1.0)),
'alpha' : hp.loguniform('alpha', np.log(le-8), np.log(l.0)),
'lambda' : hp.loguniform('lambda', np.log(le-6), np.log(l10.0))

}

best = fmin(score, space, algo=tpe.suggest, trials=trials,

max evals=25)

return best # FEZREBIFI25EFEETHOK, 100@HNIT+HERTEE

trials = Trials ()
best = optimize(trials)
print (best)
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INSA— G F 1 — = Nyt X e

« HIEO best parameters 2 AL TF A
o BFYEMITARIIRNAXHE L. FDEDIEZRIL Grid Search?

dtrain = xgb.DMatrix(train_x, label=train_y)
dtest = xgb.DMatrix (test_x)

# n_estimators—num_round

num_round = 667
params = {'alpha': 0.00021675703317206054,

'colsample_bylevel': 0.15000000000000002,
'colsample_bytree': 0.65, 'eta': 0.07500000000000001,
'gamma': 1.4388954604198139%9e-05,

'"lambda': 8.69794923455225e-05, 'max_depth': 3,
'min_child weight': 7.433352853051877,

'subsample': 0.7000000000000001}

model = xgb.train(params, dtrain, num_round)
pred = model .predict (dtest)
pred_label = np.where(pred > 0.5, 1, 0)

N kaggle DAVRD
\lscore: 0.77033 26
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(Y /4 L'y hd P
XGBoost: Z# ({5l =) DZER - 1EL porred
e FHIZITOBE.ETF XGBoost TITHDILELLLY
- RENSK.EHZT|ALT LELELGRW L, RANH-THLEMET S
o TERBAZES CHME) DR -] — [/ \(/8— /85 A—2DRIR |
— [ETILOFE - VORN)T—av 2 kB8] 2<YIRT
« EEMEXDS>BIGBHAZEHOZR-1ERINZRLEE
« EEDOKRBT.ETILDOZEE (XGBoostEIDETILDT YT IL
E)ONAIN—INTGA— BN RZRFABEITS
o« ELVDOIET IEHDER-ERIZPYELTHS
o S[MED titanic T—EDIBZE. 8 ~ 9 BENDT—ADETETIIHEIL
BEFTHE . RRBAZEHE AT/ T IOBEEL LA LRHART=5Z T,
THOEIR-1ERZITO
TRV AFTIXEICEHZEYZATVNSDN, CCTIRECETHEAIAELLN---
L41% 0.787 TEETHTLT=

&)
2313 NobuoFunao > | 0.78708 66

« Kaggle Fa—K 7))L Titanic TLELL 2% LARIZAS/)/\7)
https://qiita.com/jun40vn/items/d8al1f71fae680589e05¢
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XGBoost: Z# (1Fll=) DZER - 1EL

o« BLEHDOIEPKR — Fare T 1 HIXRE|, Age & Cabin TXREI%Z #

# train.csv & test.csv DfEE

dfl = pd.read_csv('C:/py/titanic/train.csv', header=0)
df0 = pd.read_csv('C:/py/titanic/test.csv', header=0)
dfl["Is _train"] =1

df0["Is_train"] = 0

df = pd.concat ([dfl, dfO0])

¥ BEHO AR
print (df.info())

# Column Non-Null Count Dtype
0 PassengerId 1309 non-null int64
1 Survived 891 non-null float64
2 Pclass 1309 non-null int64
3 Name 1309 non-—-null object
4 Sex 1309 non-—-null object
5 Age 1046 non—null floato64
6 SibSp 1309 non-null int64
7 Parch 1309 non-null int64
8 Ticket 1309 non—null object
9 Fare 1308 non—null floaté64
10 Cabin 295 non-null object
11 Embarked 1307 non-null object
12 TIs_train 1309 non-null int64

python

2
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XGBoost: ZH (1Fl=) DZER - 1Efk po'v:ed

« Fare M 1 HIRBIZ. Pclass==3 TO HR{E (8) THI5T

print (df [df .Fare.isnull()]) # ZBAILO—FDEHHR : Pclass==3 (PR{EILS)
print (df ['Fare'] .groupby (df['Pclass']) .describe()) # &PclassDEE

df .Fare df .Fare.apply(lambda x : x 1if np.isnan(x)==False else 8)
PassengerId Survived Pclass Name Sex Age SibSp ¥
1044 NaN 3 Storey, Mr. Thomas male 60.5 0
Parch Ticket Fare Cabin Embarked Is_train
0 3701 NaN NaN S 0

count mean std min 25% 50% 75% max
Pclass
1 323.0 87.508992 80.447178 0.0 30.6958 60.0000 107.6625 512.3292
2 277.0 21.179196 13.607122 0.0 13.0000 15.0458 26.0000 73.5000
3 708.0 13.302889 11.494358 0.0 7.7500 8.0500 15.2458 69.5500

30
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XGBoost: ZH (FF
¢ Fare CAFIEDEFZRZRAE

=) DEWR - 1E/&
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print (df .Fare.describe())

df ['Fare_c'] = pd.cut (df.Fare,
right=False) # 0~80F T. labelsTIN/TE
print (df .Fare_c.value_counts (sort=False,

plt.
plt.

figure(figsize=(20, 10))
subplot (1, 2, 1)
plt.title("Fare: Frequency")
sns.countplot (data=df, x='Fare_c')
plt.subplot (1, 2, 2)
plt.title("Fare: Survival (%)")
sns.barplot (data=df, x='Fare_c'

plt.show ()

(0,15,30,45,60,75,90,105,120,600],

dropna=False))

,y="'Survived')

# FERILER

Fare: Frequency

0
[0, 15)

[15,30) [30,45) [45,60) [60,75)

Fare_c

[75,90) [90, 105) [105, 120) [120, 600)

Survived

Fare: Survival (%)

[0, 15)

[15,30) [30, 45)

[45.60) [60,75) [75,90) [90,105) [105,120)[120, 600)
Fare_c



XGBoost :

Mr.: B &

'Mrs.": BE4S 2014

'Miss.”: RIFL1E

'Ms.”: %

'Master.: VE . BEBEH

'Don.”: BEDEHL-FED AN (RRAY)
'Dona.”: LEDEHL-FED AN (RRALY)
'Rev.’: $ B - B2 B8 & (Reverend)
Dr.:EH

ZH (5t =) DERFrk

'Mme.": B35 %&£ (Madame, 752 X)
'Mile.”: RIEZ 4% (Mademoiselle, 752 X)

python
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'Major.”: EE A (4ME)
'Lady. . 2B XH

'Sir. . S EHTEHE

Col.”: E A (Colonel, X{k)

'Capt.”: fin = (Captain)

'the': B BE7ZZ % (the CountessD X FHIN)
SELEHHZUE RNILE—)

'Jonkheer.”: 5

# Name [2DWT : AR—XRXYY TC2OEBDERNHFIF (Title)
.apply (lambda x:
.apply (lambda x:

df['Title'] = df['
Xx.split (', ") [1])
print (df .Title.unique())

Name ' ]

# "the" [ "the Countess." D—
print (df [df.Name.str.contains ('the

x.split () [0])

"))

['Mr.' 'Mrs.' 'Miss.' 'Master.' 'Don.' 'Rev.' 'Dr.' 'Mme.' 'Ms.' 'Major.'
'Lady.' 'Sir.' 'Mlle.' 'Col.' 'Capt.' 'the' 'Jonkheer.' 'Dona.']
Name Sex Age SibSp ¥
473 Jerwan, Mrs. Amin S (Marie Marthe Thuillard) female 23.0 0
710 Mayne, Mlle. Berthe Antonine ("Mrs de Villiers") female 24.0 0
759 Rothes, the Countess. of (Lucy Noel Martha Dye... female 33.0 0 32




XGBoost: Z# (¥

=) DEWR - 1E/&

«  Title LEFESOERZEHRE

print (df .Title.value_counts())
print (df[['Title" 'Survived']

as_index=False) .mean()) # HTitleDEFEE

# BTitleDHEE. BRITEHE
] .groupby (['Title'],
. TERITERE

print (pd.crosstab (df.Title, df.Survived, margins=True)) # JHORAXR

plt.figure(figsize=(12, 10))
plt.subplot (2, 1, 1)
plt.title("Title: Frequency")

sns.countplot (data=df, x='Title')

plt.subplot (2, 1, 2)
plt.title("Title: Survival (%)
sns.barplot (data=df, x='Title'
plt.show ()

")

, y="'Survived')

Survived 0.0 1.0 All

Title

Capt. 1 0 1
Col. 1 1 2
Don. 1 0 1
Dr. 4 3 7
Jonkheer. 1 0 1
Lady. 0 1 1
Major. 1 1 2
Master. 17 23 40
Miss. 55 127 182
Mlle. 0 2 2

Survived 0.0 1.0 All
Title

Mme . 0 1 1
Mr. 436 81 517
Mrs. 26 99 125
Ms. 0 1 1
Rev. 6 0 6
Sir. 0 1 1
the 0 1 1
All 549 342 891

python

2
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XGBoost: Z# (1Fll=) DZER - 1EL

Survived

Title CEFE| S DERZHRE

Title: Frequency

100

T

Mr. Mrs. Miss. Master. Dc;n. Re'v‘ Dr. Ml;1e. Mls. Ma}or. Laay S'r. Mlie. C&I. Ca;:t. l.h'e Jonkﬁeer.oo'na_

Title
Title: Survival (%)

10 1

Mr. Mrs. Miss. Master. Don. Rev. Dr. Mme. Ms. Major. Lady Sir Mile. Col. Ca;)t. the Jonk;\eer.Do'na.

Title

python
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XGBoost: Z# (1Fll=) DZER - 1EL

¢« Age LEFEIGDOERZERE

print (df .Age.describe())

df ['Age_c'] = pd.cut (df.Age, range (0, 90, 16), right=True) # 0~80F T

print (df .Age_c.value_counts (sort=False, dropna=False)) # ERITARE

plt.figure(figsize= (10, 4))

plt.subplot (1, 2, 1)

plt.title("Pclass: Frequency")

sns.countplot (data=df, x="'Age_c')
plt.subplot (1, 2, 2)

plt.title("Pclass: Survival (%)")
sns.barplot (data=df, x='Age_c',y='Survived')
plt.show ()

Age: Frequency Age: Survival (%)

Survived

0- 0.0 -
(0,16] (16, 32] (32,48] (48,64) (64,80] (0, 16] (16, 32] (32,48] (48,64) (64,80]
Age _c Age ¢
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XGBoost: Z# (1Fll=) DZER - 1EL

«  Age DRI (TitleMEEB THAEZE(L15mE. T LI E30)

= Age_imp N
o Title ITDOWT . ABEEZDEWVATIVIZKEDODHIEZEIY LT

# Age [2DULVT

def f(x):
if np.isnan(x.Age)==False:
return x.Age
else:

if x.Title in ['Miss.', 'Master.', 'Mlle.']:
return 15
else:
return 30
df ["Age_imp'] = df.apply(lambda x: f(x), axis=1)

# Title [ITDWLVT
def f(x):
if x in ['Don.', 'Rev.', 'Capt.', 'Jonkheer.' 'Dona.']:
return 0
elif x == "Mr.':
return 1
elif x in ['Mrs.', 'Miss.', 'Master.', 'Dr.', 'Major.', 'Col.']:
return 2
else: # x in ['Mme.', 'Ms.', 'Lady.', 'Sir.', 'Mlle.', 'the']
return 3
df ['Title_c'] = df['Title'] .apply (f)

python

2
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XGBoost: Z# (1Fll=) DZER - 1EL

* Pclass CAHFEIGORARZEZRE

plt.figure (figsize= (10, 4))
plt.subplot (1, 2, 1)
plt.title("Pclass: Frequency")
sns.countplot (data=df, x='Pclass
plt.subplot (1, 2, 2)
plt.title("Pclass: Survival (%)")
sns.barplot (data=df,
plt.show ()

")

x="'Pclass',y="'Survived')

Pclass: Frequency

700 1

1 2 3
Pclass

Survived

Pclass: Survival (%)

1 2 3
Pclass

python
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XGBoost: Z# (¥

=) DEWR - 1E/&

«  Sex L. EFINEDEFZRZRAE

df.Sex = df.Sex.apply(lambda x

plt.figure(figsize= (10, 4))
plt.subplot (1, 2, 1)
plt.title("Sex: Frequency")
sns.countplot (data=df, x='Sex'
plt.subplot (1, 2, 2)
plt.title("Sex: Survival (%)")

1 if x == "male' else 0)

)

sns.barplot (data=df, x='Sex',6 y='Survived')

plt.show ()

Sex: Frequency

800 -
700 -
600 -
+ 500 1
8 400 -
300 1
200 1
100

Sex: Survival (%)

Survived
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XGBoost: Z# (1Fll=) DZER - 1EL

Embarked Z#{Eit . £FZSDRERZTHAE

my_mapping = {'S':1, 'Q':2, 'C':3} + £FEEDIET
df .Embarked = df.Embarked.replace (my_mapping) # NaN [d—BRE&E

df .Embarked = df.Embarked.fillna (1) # NaN Z 1 [TEH
df .Embarked = df.Embarked.astype('int8") # BYB(CEH
plt.figure (figsize= (10, 4))

plt.subplot (1, 2, 1)

plt.title ("Embarked: Frequency")

sns.countplot (data=df, x='Embarked')

plt.subplot (1, 2, 2)

plt.title ("Embarked: Survival (%)")

sns.barplot (data=df, x="'Embarked',6 y='Survived')

plt.show ()

count

Embarked: Frequency Embarked: Survival (%)

bd o o
kS v o

Survived
=)
w

0.1 1

0.0 -

Embarked Embarked
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XGBoost: Z# (1Fll=) DZER - 1EL

« TOONE

### SibSp & Parch ML FREH rFamily FEE

df ['"Family'] = df.SibSp + df.Parch

### Ticket IZTDWT., AL Ticket ZFHFH> TS Ticket_n ZFHERK
df_tmp = df[['Ticket', '"PassengerId']].groupby (['Ticket'],
as_index=False) .count ()

df_tmp.columns = ['Ticket', 'Ticket_n']

df = pd.merge(df, df_tmp, on='Ticket', how='left')

le = LabelEncoder ()

le.fit (df['Ticket'])

df['Ticket'] = le.transform(df['Ticket'])
44 BIEDERZR

from sklearn.model_selection import KFold

from sklearn.metrics import accuracy_score
scores = []
kf = KFold(n_splits=4, shuffle=True, random_state=777)

for i in [0.47, 0.48, 0.49, 0.50, 0.51, 0.52, 0.53, 0.54, 0.55]:

for tr_idx, va_idx in kf.split(train_x):

tr_x, va_x = train_x.iloc[tr_idx], train_x.iloc[va_idx]
tr_y, va_y = train_y.iloc[tr_idx], train_y.iloc[va_idx]
dtrain = xgb.DMatrix (tr_x, label=tr_y)

dvalid = xgb.DMatrix (va_x, label=va_y)

model = xgb.train(params, dtrain, num_round)
va_pred = model.predict (dvalid)

pred_label = np.where(va_pred > i, 1, 0)

score = accuracy_score (va_y, pred_label)

scores.append (score)
print ('threshold: %.2f, %$.5f' % (i, np.mean(scores)))

python
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XGBoost: Z# (1Fll=) DZER - 1EL

« ZEHEITOHBCERDEZE =MD

# BHEARDOHERBITH
r = df.corr() # method='spearman'1?%ﬁ§§§
plt.figure(figsize= (15, 10))
sns.heatmap (r, annot=True, fmt='.2f', cmap='Blues', vmin=-1, vmax=1)
plt.show ()

# Surviced [CEEEMNSHY Z D HEEIHK > THEITH

r = df[['Survived', 'Pclass', 'Sex', 'Fare', 'Title_c', "Embarked']].corr ()

plt.figure(figsize= (10, 10))
sns.heatmap (r, annot=True, fmt='.2f', cmap='Blues', vmin=-1, vmax=1)
plt.show ()

train_x = df.query('Is_train == 1')[['Pclass', 'Sex', 'Fare',6 'Embarked', 'Title_c', 'Age_imp', 'Family', 'Ticket', 'Ticket_n']]
train_y = df.query('Is_train == 1') ['Survived']

test_x = df.query('Is_train == 0')[['Pclass', 'Sex', 'Fare', 'Embarked', 'Title_c', 'Age_imp', 'Family', 'Ticket', 'Ticket_n']]
id = df.query('Is_train == 0') ['PassengerId']

dtrain = xgb.DMatrix(train_x, label=train_y)

dtest = xgb.DMatrix (test_x)

num_round = 200

params = {'alpha': 0.0, 'booster': 'gbtree', 'colsample_bylevel': 0.5, 'colsample_bytree': 0.8, 'gamma': 1, 'lambda':
1.0, 'eta': 0.1, 'max_depth': 7, 'min_child weight': 0.1, 'objective': 'binary:logistic', 'random_state': 777, 'subsample':
0.7}

# EYUBHATERDEEEZRT (COR. ERZER-THENTEHFE. LWAHLV5)
model = xgb.train(params, dtrain, num_round)

xgb.plot_importance (model)

python
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XGBoost: Z# (¥F
EHE L OO HDEEEERR

Passengerld

Survived

Pclass

SibSp

Parch

Ticket

Fare

Embarked

Is_train -

Age_imp

Title_c

Family

Ticket_n

Passengerid

Survived

Pclass

Sex

g

SibSp

=) DEWR - 1E/&

Parch

Ticket

Embarked

Family

Ticket n

100

0.75

0.50

0.25

0.00

--0.25

-=-0.50

--0.75

--1.00
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Pclass Survived

Title ¢ Fare Sex

Embarked

XGBoost: Z# (1Fll=) DZER - 1EL

s ZEHERTOHEBCEHDEEZEZIHEE
= Pclass, Title_ c. Embarked IZ#>TCTFBlIZ{TO2&IZT 5

100

0.75

0.50

0.25

0.00

--0.25

--0.50

--0.75

=--1.00

a—
Survived Pclass Sex Fare Title ¢ Embarked

Features

Ticket
Age_imp
Fare
Ticket_n
Family
Pclass
Embarked
Title_c
Sex

Feature importance
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XGBoost: Z# (1Fll=) DZER - 1EL

/—~

o INTGA—BFa2—=245%. Pclass. Title_c. Embarked 2> TFBIZ1TS

python
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e Pclass. Title_.c, Embarked EBSEMN T FOEZEH (Ticket 15 Age imp) ZFEML T

FAZEITOE H(Z score [ETFAofz---

# FPERAT—HETRAMT—2IZRE

train_x = df.query('Is_train == 1'") [['Pclass', "Embarked', 'Title_c"']]
train_.y = df.query('Is_train == 1'") ['Survived']

test_x = df.query('Is_train == 0')[['Pclass', "Embarked', 'Title_c"']]
id = df.query ('Is_train == 0') ['PassengerId']

# T, RERAT—2DEK

dtrain = xgb.DMatrix (train_x, label=train_y)

dtest = xgb.DMatrix (test_x)

# n_estimators—num_round, learning rate-eta

num_round = 250

params = {'alpha': 0.0, 'booster': 'gbtree', 'colsample_bylevel':
0.1, 'colsample_ bytree': 0.8, 'gamma': 0, 'lambda': 1.0, 'eta': 0.05,
'max_depth': 3, 'min_child weight': 0.1, 'objective':

'binary:logistic', 'random_state': 777, 'subsample': 0.7}
model = xgb.train(params, dtrain, num_round) )

14 4 A
pred = model .predict (dtest) kaggle DALAND
pred_label = np.where(pred > 0.5, 1, 0) score: 0.78708

out = pd.DataFrame ({'PassengerId':id, 'Survived':pred_label})
out.to_csv('C:/py/titanic/gender_submission.csv', index=False)
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XGBoost: B FEIT, BTIEZHAELIE po'v:ed

« score M 80% ZHBZAHERLWGLINDT. 44 BENFERAF->T/MET

# £FEE > EFINEIE 4 255, BEZE 0.5 ICLTLESDELEFEZZHIZEKRE?
df.Survived.hist ()

# FRIME (0-1ZE#ET) = 0.42~0.7 OEDOT—4AI(E 0.584 ~ 0.603 DT—EH
#8920 . CNOZRTICTREESR 0.61 IZHRTE
np.sort (pred)

# EENERE (%)

from sklearn.model_selection import KFold

from sklearn.metrics import accuracy_score
scores = []
kf = KFold(n_splits=10, shuffle=True, random_state=777)

for i in [0.35, 0.4, 0.45, 0.5, 0.55, 0.6, 0.65, 0.71:
for tr_idx, va_idx in kf.split(train_x):
tr_x, va_x train_x.iloc[tr_idx], train_x.iloc[va_idx]
tr_y, va_y train_y.iloc[tr_idx], train_y.iloc[va_idx]
dtrain xgb.DMatrix (tr_x, label=tr_y)

dvalid xgb.DMatrix (va_x, label=va_y)

model xgb.train (params, dtrain, num_round)
va_pred model.predict (dvalid)

pred_label np.where (va_pred > i, 1, 0)

score = accuracy_score (va_y, pred_label)
scores.append (score)
print ('threshold: %$.2f, %$.5f' % (i, np.mean(scores)))

# FPAERGE

pred_label = np.where(pred > 0.61, 1, 0)

out = pd.DataFrame ({'PassengerId':id, 'Survived':pred_label})
out.to_csv('C:/py/titanic/gender_submission.csv', index=False)

Ty
762 NobuoFunao b | 0.80143

789-18065 Load 17277 More
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python

FHEEDIAE 2
- FlEn AT

IE Positive Negative

g Positive True Pos. (TP) False Neg. (FN)

%E Negative False Pos. (FP) True Neg. (TN)

Accuracy = (TP+TN) / (TP+FN+FP+TN)

Error = 1 — Accuracy

True positive rate (TPR) = Recall = TP / (TP+FN)
False positive rate (FPR) = FP / (FP+TN)
Precision = TP / (TP+FP)

ROC BHR M AUC = 1&8h FPR. & TPR EL1-HIHE D AUC

Kappa {%%% = (Accuracy — Pe) / (1-Pe)

HA1F—BEE Pe = {(TP+FN)(TP+FP) + (TN+FN)(TN+FP)} / (TP+FN+FP+TN)?
= ({82 True E—H T HHER) + (B False &E—H T HHEZR)

F1 = 2 x (Precision * Recall) / (Precision + Recall) 47



python

orint() & format() [CLBELZEHE p::ed

x = 1.23 ; y = 456 ; z = "Score"

print ('total: %.2f' % x) # JEHERE "£r: REIINK

print ("total: {:<6.2f}".format (x)) # OHELE <~ > K, R, AFEE
print ("total: {:.2g}".format (x)) # HELE (HTE g TEADOHETIETE
print ('$s is %d.'" % (z, Vy)) # JEHELE 'd': 10EEE. 's': XFF
print ('{} is {}.'.format(z, y)) # HELE format () DI ZIEEFIZH A
print ('{1} is {0}.'.format(y, z)) # HEIE {0}, {1} TC1,2BEBHDEZHS
print ('{} is {:0>6d}.'.format (z, y)) # L F*AX0THEDHS

print ("{} is {:%}.'.format(z, vy)) # HELE IN—t 2 FRED

total: 1.23
total: 1.23
total: 1.2

Score 1is 456.

Score 1is 456.

Score 1is 456.

Score is 000456.

Score is 45600.000000%.

2% . https://docs.python.org/ja/3/library/string.html#format-examples 48




FERDT—E B DA H

« CSVEHK

import pandas as pd

df = pd.read_csv('./iris.csv', header=0)

e  EXCEL 2=

import pandas as pd

df = pd.read_excel('./iris.xlsx', sheet_name='Sheetl')

. SAS 2K : https://pypi.org/project/sas7bdat/

from sas7bdat import SAST/BDAT

df = SAST/BDAT ("iris.sas/bdat", encoding='cp932') .to_data_frame ()

python
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X GBoost: Sklearn fFHD Wrapper

Sklearn Wrapper: SGD MD{X1>Y[Z XGBoost
» Sklearn 2IX{ETT=5HL. Sklearn TD CV L JYyRH—FHHRETES
. Z£# : https://xgboost.readthedocs.io/en/latest/python/python api.html

from sklearn.model selection
from sklearn.metrics
from sklearn.metrics

import xgboost as xgb

iris = pd.read_csv('c:/py/iris.
names=['SL','SW' 'PL', 'PW', 'SP
iris.loc[iris]["' ']=="setosa'
iris.loc[iris][' SP ]——'ver51colo
iris.loc[iris['SP']=='virginica',
X_liSt — ["SL", "SW", "PL", "PW"]
y_list = ["SP"]

data_x = iris[x_list]

data_y = iris[y_list]

import train_test_split
import accuracy_score
import confusion_matrix

csv', header=0,

1)

'Y'] int (1)
r', 'Y'] = int(2)
'Y'] = int (0)

X_train, x_test, y_train, y_test = ¥

train_test_split (data_x, data_

y, test_size=0.2)

python
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XGBoost: Sklearn FHD Wrapper

clf = xgb.XGBClassifier ()

clf.fit (x_train, y_train.values.ravel()) # ZE1T

y_pred = clf.predict (x_test) # PHILTHS

print (confusion_matrix(y_test, y_pred,
labels=['setosa', 'versicolor', 'virginica'l]))

print (accuracy_score (y_test, y_pred))

[[11 O O]
[ O 7 O]
[ O 1 117]]

0.9666666666666667

# xgb.train() DGHE
data_y = iris.Y

X_train, x_test, y_train, y_test = train_test_split (data_x, data_y, test_size=0.2)
dtrain = xgb.DMatrix(x_train, label=y_train)
dtest = xgb.DMatrix(x_test, label=y_ test)
param = {'objective': 'multi:softprob',
'num_class': 3}
num_boost_round = 50
xgboost_model = xgb.train(param, dtrain, num_boost_round)
pred = xgboost_model.predict (dtest)
pred_label = np.argmax (pred, axis=-1)
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XGBoost: Sklearn FHD Wrapper

e  Sklearn Wrapper: DecisionTreeRegressor D{X#>Y[Z XGBoost
« Sklearn 2IX{ETT=5HL. Sklearn TD CV L JYyrkH—FMNHRETES
e E¥#M:https://xegboost.readthedocs.io/en/latest/python/python api.html

from sklearn.model_selection import train_test_split
from sklearn.model_selection import cross_val_score
import xgboost as xgb

iris = pd.read_csv('c:/py/iris.csv', header=0, names=['SL',6'SWw',6 'PL','PW','SP'])
iris.loc[iris['SP']=="setosa', 'Y'] = int (1)
iris.loc[iris['SP']=='versicolor', 'Y'] = int (2)
iris.loc[iris['SP']=='virginica', 'Y'] = int (0)

X_list . ["SL", "PL", "PW"]

y_list = ["SW"]

data_x = iris[x_1list]

data_y = iris[y_1list]
X_train, x_test, y_train, y_test = train_test_split(data_x, data_y, test_size=0.2)

tree = xgb.XGBRegressor ()

tree.fit (data_x, data_y)

cv = cross_val_score(tree, data_x, data_y, cv=10,
scoring="'neg_root_mean_squared_error')

print (cv.mean()) # —-RMSE®D 1

print (cv.std()) + TOERERE

—-0.34072223813163593
0.07860750358661242
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Target Encoding [Z2(VT st

[ (FEE) DOEIR-YERL I TIT>TUL V= Target Encoding (&I B fifi[Z

EROT—AINCERFEEFEE., EIGDIEIZ encoding ILT=H£D

o ZHhIFU—O(UN\)T—a T30 BRIZEHDIEHREZE->THRYAATEETHE
[Z&Y. N\YT—La  TRLGIZEMEANHEBIREE) T AAREENBH D

« Target Encoding (X FRIFBEEZETOPTVVFETHLIMN. ) —0ZFEILOTLNDT
U RLDNHAEELLY

REUUBFETIE, )—9%EILIZKL &N D CatBoost Encoder ZFALNT

FILEZOYET
«  CatBoost Encoder [IZDUL\TIEX[E] %S
ZE Xk

 (CatBoost Encoder
https://contrib.scikit—learn.org/category encoders/catboost.html

« CatBoost DX, JIT7LU X
https://papers.nips.cc/paper/2018/file/14491b756b3a51daac41c24863285549—-Paper.pdf
https://catboost.ai/docs/concepts/algorithm—main—stages cat—to—numberic.html

e (Categorical Encoders and Benchmark
https://www.kaggle.com/subinium/11-categorical-encoders—and—benchmark

«  Python: Target Encoding M XY AIZDUNT
https://blog.amedama.jp/entry/target—-mean—encoding—types 53
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from category_encoders.cat_boost import CatBoostEncoder

# train.csv & test.csv DFEFEA

dfl = pd.read_csv('C:/py/titanic/train.csv', header=0)
df0 = pd.read_csv('C:/py/titanic/test.csv', header=0)
dfl["Is_train"] =1

df0["Is_train"] = 0

# Name [2DULVT

dfl['Title'] = dfl['Name'].apply(lambda x: x.split (', ") [1l]). ¥
apply (lambda x: x.split () [0])

dfO0['Title'] = df0['Name'] .apply(lambda x: x.split (', ") [1l]). ¥
apply (lambda x: x.split () [0])

# CatBoost Encoding
from category_encoders.cat_boost import CatBoostEncoder

cat_vars = ['Pclass', 'Sex', 'Ticket', 'Cabin', 'Embarked', 'Title']
cbe = CatBoostEncoder ()

target = dfl['Survived']

dfl_cbe = cbe.fit_transform(dfl[cat_vars], target)

df0_cbe = cbe.transform(df0[cat_vars])

# T—ADHEEE ('Is_train', 'PassengerId', 'Survived'lX{& THUIE)
drop_vars = cat_vars + |['Name']

dfl = dfl.drop(drop_vars, axis=1)

df0 = df0.drop (drop_vars, axis=1l)

dfl = pd.concat ([dfl, dfl_cbe], axis=1)

df0 = pd.concat ([df0, df0_cbe], axis=1)

df = pd.concat([dfl, dfO0])

# FERT—2ETAMT—2IZHE
drop_vars ['PassengerId', 'Survived', 'Is_train']

train_x = df.query('Is_train == 1'") .drop(drop_vars, axis=1)
train_y = df.query('Is_train == 1'") ['Survived']

test_x = df.query('Is_train == 0') .drop(drop_vars, axis=1)
id = df.query('Is_train == 0') ['PassengerId']
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# Hyperopt (d— F—EBHEHER)

def optimize(trials):

space = {'seed': 777,
'booster': 'gbtree',
'objective': 'binary:logistic',
'eval_metric': 'error',
'n_estimators': hp.quniform('n_estimators', 100, 1000, 1),
'eta': hp.quniform('eta', 0.025, 0.5, 0.025),
'max_depth': hp.choice('max_depth', np.arange(2, 10, dtype=int)),

'min_child weight': hp.loguniform('min_child _weight', np.log(0.1), np.log(10)),
'subsample': hp.gquniform('subsample', 0.6, 0.95, 0.05),

'colsample_bytree': hp.quniform('colsample_bytree', 0.6, 0.95, 0.05),
'colsample_bylevel': hp.quniform('colsample_bylevel', 0.1, 0.5, 0.05),

'gamma': hp.loguniform('gamma', np.log(le-8), np.log(l.O)),

'alpha' : hp.loguniform('alpha', np.log(le-8), np.log(l1.0)),
'lambda' : hp.loguniform('lambda', np.log(le-6), np.log(10.0))
}
best = fmin(score, space, o=tpe.suggest, trials=trials, max_evals=100)
return best # EXR fi25@? EETHOK, 100EHNIE+IEFRATEE
trials = Trials ()
best = optimize(trials)
print (best)
L ;|
dtrain = xgb.DMatrix(train_x, label=train_y)
dtest = xgb.DMatrix (test_x)
# n_estimators—num_round
num_round = 238
params = {'alpha': 1.31204934783169e-07, 'colsample_bylevel':

0.35000000000000003, 'colsample_bytree': 0.9, 'eta': 0.025, 'gamma'
0.012795089811378056, 'lambda': 0.7610266253205662, 'max_depth': 2,
'min_child_weight': 0.10533265957712513, 'subsample': 0.7000000000000001}

model = xgb.train (params, dtrain, num_round) # 0.79665,0.80622
pred = model .predict (dtest) [::]

/

pred_label = np.where(pred > 0.61, 1, 0)
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Python 3.8.3 documentation
https://docs.python.org/3/
https://docs.python.org/ja/3/

matplotlib documentation
https://matplotlib.org/index.html
https://matplotlib.org/1.5.1/faq/usage fag.html

Scikit—learn documentation
https://scikit—learn.org/stable/
https://scikit—learn.org/stable/tutorial/machine learning map/index.html

XGBoost documentation
https://xgboost.readthedocs.io/en/latest/index.html
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Packt Publishing
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