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b. Exploratory Data Analysis

c. Model Comparison

d. Feature Engineering

3. Conclusion
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2a. Data Extraction

2|2 A 44,508 | HO|E & F=ZoIASLIC
CllofE] @i He 25
- 2021 5% ©Y2}: 44,508 - SRS 2270, B84 1)
- 2021 6% O[22} 1,248 Y (2.9%) - 2|BE: 44,508

« 20213 6E FAIAH 43,260 & (97.1%)
<class 'pandas.core.frame.DataFrame'>
RangeIndex: 45469 entries, @ to 45468
Data columns (total 24 columns):

# Column

0 is_payment_2021-06
1 is_payment_2021-05
2  is_payment_2021-04
3 is_payment_2021-03
4 is_payment_2021-02
5 is_payment_2021-01
6 is_payment_2020-12
7  is_payment_2020-11
8 is_payment_2020-10
9 is_payment_2020-09

10 is_payment_2020-08

11 is_payment_2020-07

12 duration_month_until_2021-05
13 total_payments

14 monthly_amount

15 total_amount

16 payment_method

17 +total_promises

18 total_engagements

19 total_logins

20 general_interactions_2020-07_2021-06
21 1is_receipt

22 sex

23 age

* 23 FEAR

Non-Null Count

Dtype

45469
45469
44088
42598
41073
39545
37669
36144
35028
34037
32810
31584
45469
45469
45469
45469
45469
45469
45469
45469
45469
45469
45469
44508

non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null
non-null

object
object
object
object
object
object
object
object
object
object
object
object
int64
int64
int64
int64
object
int64
int64
int64
int64
object
object
float64



2a. Data Extraction
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2b. EDA
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22| 40He o|gtof S017|7t, ZEtQl5I
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2c. Model Comparison

Decision Tree Classifier?| Recall0| 7}& =& L C}

Decision Tree (Best)

* Recall:0.32
* F1-score: 0.31 KNN
* Recall: 0.01
recision recall fl-score support
P PP * F1-score: 0.01
1) 9.98 0,98 1) 12979
1 0.30 0.32 @.g?.-l 374
accuracy 0.96 13353 SVM
macro avg 0.64 0.65 0.65 13353
weighted avg 9.96 0.96 0.96 13353 *  Recall: 0.00

* F1-score: 0.00

Decesion Tree CONFUSION MATRIX

- 12000

Random Forest
* Recall:0.16
*  F1-score: 0.15

- 10000

A

Logistic Regression
* Recall: 0.05
*  F1-score: 0.09

Ada Boost
* Recall: 0.05
*  F1-score: 0.08

Gradient Boosting
* Recall:0.16
*  F1-score: 0.25



2d. Feature Engineering

Z-score MethodZ &3} Qutlier dataZ EH|EI6FASLICH

Box Plot for total_payments

In [26]: df.groupby('monthly_amount').size()

Out[26]: monthly_amount
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2d. Feature Engineering

Z|Z2-g(Recency)= 11243l {22 FeatureE 7t&orA LT

0of|. &5t One hot encoding 2HA] CHAL 2|2 11742
<class 'pandas.core.frame.DataFrame'>
. i ", = =N
RangeIndex: 45469 entries, @ to 45468 SO HRIEZ J1E5IH ALE

Data columns (total 24 columns): ==
_ﬁ_ EEEET Non-Null Count Dtype . _?:IE_ bFOuI% F I%._l' HOJ A / 11 7H 2|
[%] is_payment_2021-06 45469 non-null object
1 is_payment_2021-05 45469 non-null object —
2 is_payment_2021-04 44088 non-null object
3 is_payment_2021-03 42598 non-null object #  Column Non-Null Count Dtype
4  is_payment_2021-02 41073 non-null object -— -
5 is_payment_2021-01 39545 non-null object 0 is_payment 2021-06 44508 non-null int64
6 is_payment_2020-12 37669 non-null object — 1 full_payment_rate_11lmonths 44508 non-null float64
7  is_payment_2020-11 36144 non-null object ] — — = =
8  1is_payment_2020-10 35028 non-null object 3  total_payments 44508 non-null int64
9 1is_payment_2020-09 34037 non-null object 4  monthly_amount 44508 non-null int64
10 is_payment_2020-08 32810 non-null object 5 total_amount 44508 non-null int64
11 is_payment_2020-07 31584 non-null object —_— 6 paymeﬁt method 44508 non-null int64
WH—ZQM_% :g:gg non—nuﬁ ?nzg: 7 total_promises 44508 non-null int64
otal_payments non-nu in 8 total_engagements 44508 non-null int64
14 monthly_amount 45469 non-null }nt64 9 tota'l.:logigs 44508 non-null int64
15 total_amount 45469 non-null 1int64 10 is recei _ .
. _ pt 44508 non-null int64
16 payment_method 45469 non-null object 11 sex 44508 non-null int64
17 total_promises 45469 non-null int64 .
18 total_engagements 45469 non-null 1int64 12 age , 44508 non-null int64
19 total_logins 45469 non-null int64 dtypes: float64(1), int64(12)
20 general_interactions_2020-07_2021-06 45469 non-null int64 memory usage: 4.8 MB
21 is_receipt 45469 non-null object
22 sex 45469 non-null object
23 age 44508 non-null float64

dtypes: float64(1), int64(8), object(15)
memory usage: 8.3+ MB



3. Conclusion

Feature Engineering= S5l Decision Tree &f412] RecallO| 0.632 2 SN LICE

Decision Tree

*  Recall(0.32 —0.63)

*  F1-score(0.31 — 0.60)

In [36]: print(classification_report(y_test, predictdt_y))

precision recall fl-score support

Q 2,99 0.99 0,99 12979

| 1 0.58 0.63 0.60 | 374
accuracy 0.98 13353
macro avg 0.78 0.81 0.80 13353
weighted avg 0.98 0.98 0.98 13353

In [37]: plt.figure(figsize=(6,5))
sns.heatmap(confusion_matrix(y_test, predictdt_y),
annot=True, fmt = "d",linecolor="k", linewidths=3)

plt.title("Decesion Tree CONFUSION MATRIX",fontsize=14)
plt.show()

Decesion Tree CONFUSION MATRIX
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Time Series: Payments, Interactions
Demographic: Age, Sex

Macro: GDP, Income, Unemployment Rate
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