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Scenario
Problem Definition — 5W1H
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Data-Preprocessing
Data Resource
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Data-Preprocessing

i Data Meaning

msno
is churn
data
num_25
um_50
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um_985
um_100
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Total secs
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Data-Preprocessing
Data Content

© by tables list ° %bq tables list
8 » iie-project2. kk_data.members_v3 e . ,
« iie-project2.kk_data.sample_submission_v2 * iie-project2.kk_data.members_v3
* lie-project2.kk_data.sample_submission_zero * lie-project2 kk_data.sample_submission_zero
* lie-project2.kk_data train « iie-project2 kk_data.train
 iie-project2.kk_data.train_v2 » : .
« iie-project2 kk_data.transactions * lie-project2.kk_data.transactions
« iie-project2.kk_data.transactions_v2 * jie-project2 kk_data.user_label_201703
» iie-project2.kk_data.user_logs . iie_prgjectzlkk_data‘user_'ggs
= iie-project2.kk_data.user_logs_v2




Data-Preprocessing
Data Analysis

[ ] churn_df. shape

(886500, 2)

o churn_df. head(}

e

W oM = 2

msno  is_churn
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Data-Preprocessing
Data Analysis

User_Logs

(rows: 410502905, iie-project2.kk_data.user_logs)

'B not_null date not_null_25 mnot_null 5@ not_null 75 not_null 285 not_null_18@ not_null nug not_null_total secs
V] 410502905 4105029035 410502905 410502905 410502905 4710502903 410502905 410502905

NG date num 25 num 50 Aum 75 num 985 num 100 Aum ung total secs

BrSyuvdvBgRAaHr hLlx FloluspZiuwki/dlounua= 20,160,512 24 s 1 1 i3 61 15019365
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Data-Preprocessing
Data Analysis

total_secs

feature i Q1 Q2 Q4 max
1 num_25 0.0 0.0 1.0 2.0 17100
0 num_50 0.0 0.0 2.0 7.0 18798.0
2 num_75 0.0 0.0 0.0 1.0 1650.0
3 num_985 0.0 0.0 0.0 1.0 2747.0
4 num_100 0.0 6.0 17.0 38.0 42004.0
5 num_ung 1.0 80 190 40.0 4925.0

6 total sec -9223372036854776.0 18940 4636.0 10228.0 89223372036854776.0

user_logs&@ & Hic it
num_100




Data-Preprocessing
Data Cleaning

» EDA(Exploratory Data Analysis)
> Blis_churnf{EfE 7 BIE Hday_listenfluser_latent_satisfactionfy%
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Data-Preprocessing
Data Cleaning

> BHELGNAREMRIE ERYMissing value

o train_df. isnull (). sum()

e msno 0

15 _churn 0
day_listen 153632
satisfaction 103632
dtvpe: int64

] test df.isnull(). sum()

msno 0
is_churn 0
day_listen 0
satisfaction 599274 SERKELL-VEA - 85— (@S 8URR (R U8 A — ERTROHS )

dtvpe: int64



Data-Preprocessing
Data Cleaning

> SRR EMBIFERNMissing value

RN T AT T TRARTITR TR =0

S5, ULSLPLUL UL, LUCLAUL, LS_CUUETL == 1/& (UL UGY_LLSWEI /= U, UdY_LISLEN J, KUB=IalSe,  DLUS=PLIS,  LADel= CIUC ; 4=, HUCI LS U= 1 rue)
° axl. legend()
# barplot with chrn rate plus df_percent table
sns. barplot (x=" day_listen_level’, y= is_churn’, data=df, ax=ax2, alpha=. 75)
ax2. axhline (0. 049, linestyle= dashed’, ¢=' black, alpha=. 3)
table(ax2, df_percent,bbox=[0.80, 0.72, 0.2, 0.27])
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Model Structure
Random Forest

> %eiinxﬂi Flr‘irlt(d'l: tr-ain . EDl umnsj Index(['msno', 'is_churn', 'day_listen', 'user_latent_satisfactio
- n',
) 'day_listen_level'],
print(df sub.columns) dtype="object )
Index(["msno', 'is_churn', 'day_listen', 'user_latent_satisfactio
n',

'day_listen_level'],

*‘;::I;F!Eﬁ dtype='object")

model = RandonPorestClassifier(randon state=2, n estimators=300,
min samples split=0.03,n jobs=-1, class weight={0 :0.45,1 :0.53})

« Random state : FZR#ZEd|forestE IR - FEABEE S L —TEtree
« n_estimators : EKREHRE

« min_samples_spl : AEBEIRA B 20 AR &R/ IVEARE

- n_job : BRI bagging

« class_weigh : ﬂEIabeIE’J’%E

o Train(GIZRE) : TestCRIFEEE) =



Model Structure
Random Forest
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° lief model training rf(training data, testing data):
# splits train and wvalidation set

X = +training data.drop(labels=["msno’,’ is_churn’], axis=1)

Y = training datal is_churn’]

X train, X val, Y train, Y val = train test split(X, Y, test size=0.2,random state = 2)
# Training = 01:45s

model = RandomForestClassifier (random state=2, n_estimators=300,

min_samples split=0. 05, n_jobs=-1, class weight={0 :0.45,1 :0.55})
model. fit (X train, Y train)

# caculating E wval

model probs = model. predict proba(X val)
# [:,1] to show the prob to is churn = 1
model val score = log loss(Y val,model probs[:, 1]1)

# predict on testing set

model pred testing set = model.predict_proba(testing data. drop(labels=["msno',’ is_churn’ ], axis=1))
model pred testing set = model pred testing set[:,1] # take out the prob if is churn = 1
submission = pd.DataFrame({"msno”: testing data.msno})

submission. insert (1, column="is churn’, value=model pred testing set)

return model, model val score, submission



Model Structure
Random Forest

> 7 RIHARRERHERE

[ ] #RU)rpE s

orginal day listen model, orginal day listen val score, \

orginal day listen pred = model training rf(df train[day lis], df subl[day lis])

#U) o E R

day_listen bins model, day listen bins val score, \

day_listen _bins pred = model training rf(df train[day_lis_bins], df_subl[day lis_bins])

> S RlEtE Hlogloss

print ("Original score :”,orginal day listen val score)
print ("Bins score :”,day listen bins val score)

Original score : 0.19352482255866896
Bins score : 0.1937750209986342




Model Structure
XGBoost

> ERIEIT

model = xgb.XGBClassifier(learning rate=0.08, max depth=4, n_estimators=300, \
subsample=0. 5, seed=2, missing=—1)
model. fit (X _train, Y train, eval set=xgb _watchlist, eval metric= logloss’,
early_ stopping rounds=20, verbose=70)

- Learning rate : BRZEFHNLT R

-  Max_depth : BEHNERXFRE

« n_estimators : RREHFRE

« subsample : ZEHERESRE - BEERIEOLLH
«  seed : EHISREEEEIENL

«  missing : REBPRENVES-1SERAE

- eval_metric : logloss - NFERER _cHERIIER
- early_stopping_rounds : ﬁﬁ%?“%ﬁﬁﬂ?ﬂfﬁﬁﬁﬂ
o Train(FIZRE) : TestCRIFHEE) =



Model Structure
XGBoost

° def model training xgb(training data, testing data) :
# splits train and wvalidation set

X = +training data.drop(labels=["msno’,  is churn’ ], axis=1)
Y = +training datal is_churn’ ]
X train, X wval, Y train, Y wval = train test split(¥X, Y, test _size=0. 2, random_state = 2)
# model
xgb watchlist = [(X train, Y train), (X wal, Y wval)]
model = xgb.XGBClassifier(learning rate=0.08, max depth=4, n estimators=300, \
subsample=0.5, seed=2,missing=—1)
model. fit (¥ _train, Y train, eval set=xgbh watchlist, eval metric=" logloss’,

early stopping rounds=20, verbose=70)
# caculating E wal

model probs = model. predict proba(X wval)
# [:,1] to show the prob to is churn = 1
model val score = log loss(Y val,model probs[:, 1])

# predict on testing set

model pred testing set = model.predict proba(testing data. drop(labels=['msno’, ' is_churn’ 1, axis=1))
model pred testing set = model pred testing set[:,1] # take out the prob if is churn = 1
submission = pd.DataFrame({ " msnoc”: testing data.msno})

submission. insert (1, column="is churn’ , value=model pred testing set)

return model, model wval score, submission



Model Structure
Summary

» Random ForestFfIXGBoostEbER

° rf model, rf val score,\

rf pred = model training rf(train_df[parameters], test_df[parameters])

xgb_model, =xgb val score, \
xgb_pred = model training xgb(train df[parameters], test df[parameters])

#print log loss
print@”log_loss of Random Forest :”,rf_val_scorem
print ("log loss of XGBoost :7,xgh val score)

(E, (o] validation 0-logloss:0.629574 validation 1-logloss:0. 629556
Multiple eval metrics have been passed: 'validation l1-logloss’ will be used for early stoppineg.

Will train until validation_l-logloss hasn' t improved in 20 rounds.
[70] validation 0-logloss:0.165156 validation 1-logloss:0. 165436
Stopping. Best iteration:

[95] validation 0O-logloss:0.164936 validation 1-logloss:0. 165339

log loss of Random Forest : 0.16848600995079138
log loss of XGBoost : 0.16535620513393134




Model Structure
Summary
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Analysis

Random Forest Training

> Random Forest -1 828R R EHEB{ELE

entropy
entropy
entropy
entropy
gini
gini
gini
gini

n_estimators : & ARZEHERE

250
250
300
300
250
250
300
300

0.01
0.05
0.01
0.05
0.01
0.05
0.01
0.05

0.192628
0.192535
0.192628
0.192535
0.192627
0.192534
0.192627
0.192535

min_samples_spl : AEBENREEB 20 PR R R/ NEAREL



Analysis
i XG Boost Training

> XG Boost -182LEGRAEREEB(EER

0.06 3 0.191613
0.06 4 0.191613
0.06 5 0.191613
0.08 3 0.191609
0.08 4 0.191609
0.08 5 0.191609
0.1 3 0.1916081
0.1 4 0.1916082
0.1 5 0.1916082



Analysis

Random Forest Training

> Random Forest -2 82 BFAE R HE(EER

entropy
entropy
entropy
entropy
gini
gini
gini
gini

e n_estimators : AREHRE

250
250
300
300
250
250
300
300

0.01
0.05
0.01
0.05
0.01
0.05
0.01
0.05

0.165946
0.167968
0.165948
0.167949
0.165933
0.167862
0.165939
0.167868

« min_samples_spl : NEREIRE BRI 70 PR &=/ VR AR



Analysis
' XG Boost Training
» XG Boost -2 82 8GREKHE(LER

0.06 3 0.164585
0.06 4 0.164588
0.06 5 0.164600
0.08 3 0.164593
0.08 4 0.164582
0.08 5 0.164602
0.1 3 0.164615
0.1 4 0.164595
0.1 5 0.164614



Analysis
Improvement
» Data improvement

| Firstattempt | Second attempt

Random Forest 0.192534 0.165933 -0.026601
XG Boost 0.1916081 0.164582 -0.0270261

 First attemptF RIS E{ERHDay_listen and satisfication
« Second attemptEeBIMESENEZRE | - BIIAGEMES



Analysis
Training

Learning Rate 0.1 Learning Rate 0.1
Max_depth 3 Max_depth 4
Log loss 0.164615 Log loss 0.164595

¢—I

___Model | __Log_loss _

Learning Rate 0.08 Original 0.164615
Max_depth 4 Improve 0.164595
Log loss 0.164595






Conclusion
Kaggle Score

> Dataimprovement > 157448 - BUSKIRI20%B9 A 4&
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Conclusion
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