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2.1 RFM #-3
RFM #7341 2.4 & -+ fI% (George Cullinan) ** 1961 & “7d& ) » & 45 )
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2.2 MLP

Multilayer Perceptron - % A& g 4% > * fLA 14 S5 (AN
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2.3 SVC

Support Vector Machine» A##m% &4 > Z- AW EEY Y T EEY
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2.4 Random Forest
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3.1.2 FHH =

BFER W'”“ﬂ"“***%\m??‘bi&zﬁﬁzﬁ Rt T R R
A AT ErOEFEF o L FAL AP X5 6 B 4 B 5 1 Stock Code ~
Description ~ Quantity ~ Invoice Date ~ Unit Price ~ Customer ID -~



Country -

3. 1.3 #cdy 2

(D#FALEHE~ > £ 4% pandas rhead) k6 & 3 LF L FE®" » o

#import the database
data.head()

InvoiceNo StockCode

data = pd.read_csv( 'data.csv’, encoding="I150-8859-1"

, dtype={'CustomerID': str,

Description Quantity

‘InvoiceID': st

r})

InvoiceDate UnitPrice CustomerID

] 536365 85123A WHITE HANGING HEART T-LIGHT HOLDER 6 12/1/20108:26 255
1 536365 71053 WHITE METAL LANTERN 6 12/1/2010 8:26 339
2 536365 B44068B CREAM CUPID HEARTS COAT HANGER 8 12/1/2010 8:26 275
3 536365 84029G KNITTED UNION FLAG HOT WATER BOTTLE 6 12/1/2010 8:26 339
4 536365 84029E RED WOOLLY HOTTIE WHITE HEART 6 12/1/20108:26 3.39

Country
17850 United Kingdom
17850 United Kingdom
17850 United Kingdom
17850 United Kingdom

17850 United Kingdom
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#check the special code in stockcode
list_special_codes =
list_special_codes

array(['POST', 'D',
dtype=object)

2, MY,

(4)#-Country #f = 3 #+ 3
By A7 o

{

= [1i for i in range(37)]
dict(zip(list(le.classes_), 1))

(5)#73 total price #f =12

# Total price feature
df_cleaned[ 'TotalPrice']
df_cleaned.head(5)
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'BANK CHARGES',

#check the data
data.info()

<class

RangeIndex:

Data columns (total 8
InvoiceNo 541909
StockCode 541909
Description 540455
Quantity 541909
InvoiceDate 541909
UnitPrice 541909
CustomerID 406829
Country 5419069
dtypes:

memory usage:

o kg

'PADS', 'DOT'],

information

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

WER R TR (S 0 d F B A5V h
Australia': @, 'Channel Islands': 6,
'Austria': 1, "Cyprus': 7,

'Bahrain': 2, ‘Czech Republic': 8,
‘Belgium': 3, ‘Denmark’: 9,

'Brazil': 4, 'EIRE': 1@,

'Canada': 5, 'European Community': 11,

PN

I/,;J'ﬂ?:jﬂzi:l_gl_o

'pandas.core.frame.DataFrame'>
541909 entries, © to 541908
columns):

object
object
object
inte4
object
floated
object
object

float64(1l), inte4(1), object(s)
33.1+ MB
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df_cleaned[df_cleaned[ 'StockCode'].str.contains('*[a-zA-Z]+', regex=True)][ 'StockCode'].unique()

= df_cleaned[ 'UnitPrice'] * (df_cleaned[ 'Quantity'] - df_cleaned['QuantityCanceled'])
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#RFM model
df_cleaned['InvoiceDate'].min()

‘1/18/2011 18:32°

df_cleaned['InvoiceDate'].max()

'9/9/20811 9:52°'

NOW = dt.datetime(20811,12,10)
df_cleaned['InvoiceDate'] = pd.to_datetime(df_cleaned['InvoiceDate'])

custom_aggregation = {}
custom_aggregation["InvoiceDate"] = lambda x:x.iloc[@]
custom_aggregation["CustomerID"] = lambda x:x.iloc[@]
custom_aggregation[“TotalPrice"] = "sum"

rfmTable = df_cleaned.groupby("InvociceNo™).agg(custom_aggregation)

rfmTable["Recency”] = NOW - rfmTable["InvoiceDate"]
rfmTable["Recency”] = pd.to_timedelta(rfmTable["Recency"]).astype("timedeltasa[D]")
(2) Frequency & Monetary f§ =& =
Frequency ¢ Customer IDi&{72|%7 > 3-8 3 4 S 4 — BAE L i
PEE =t #ic s @ Monetary R EFF — BREE crirs BER TALP MY £372 40
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#construct the RFM feature
custom_aggregation = {}

custom_aggregation["Recency”] = ["min", "max"]
custom_aggregation["InvoiceDate”] = lambda x: len(x)
custom_aggregation["TotalPrice"] = "sum"

rfmTable_final = rfmTable.groupby("CustomerID").agg(custom_aggregation)

#show the result of RFM table
rfmTable_final.columns = ["min_recency"”, "max_recency", "frequency", "monetary_value"]

rfmTable_final.head(5)

min_recency max_recency frequency monetary_value

CustomerID
12346 325.0 325.0 1 0.00
12347 20 367.0 7 4310.00
12348 75.0 358.0 4 1437.24
12349 18.0 18.0 1 1457.55
12350 310.0 310.0 1 294.40
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#define the segmentation of each score, each score is divided to categories
def RScore(x,p,d):
if x <= d[p][@.25]:
return 1
elif x <= d[p][e.5@]:
return 2
elif x <= d[p][@.75]:
return 3
else:
return 4

def FMScore(x,p,d):

if x <= d[p][®@.25]:
return 4

elif x <= d[p][e.5@]:
return 3

elif x <= d[p][@.75]:
return 2

else:
return 1



segmented_rfm[ 'r_quartile']
segmented_rfm[ 'f_quartile']
segmented_rfm[ ‘m_quartile']
segmented_rfm.head()

segmented_rfm[ 'min_recency'].apply(RScore, args=('min_recency',quantiles,))
segmented_rfm[ ' frequency'].apply(FMScore, args=('frequency',quantiles,))
segmented_rfm[ ‘monetary_value'].apply(FMScore, args=('monetary_value',quantiles,))

min_recency max_recency frequency monetary_value r_guartile f_quartile m_quartile

CustomerID

12346 325.0 325.0 1 0.00 4 4 4

12347 2.0 367.0 7 4310.00 1 1 1

12348 75.0 358.0 4 1437.24 3 2 2

12349 18.0 18.0 1 1457.55 2 4 2

12350 310.0 310.0 1 294.40 4 4 4
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4.1 MLP (Multilayer Perceptron)

#MLP

= i%ﬁf)i: it > FiE L I Slieen

from sklearn.neural_network import MLPClassifier

mlp
activation='logistic’,
solver="adam’,

batch_size='auto',

MLPClassifier(hidden_layer_ sizes=(64,64,64),

learning_rate='constant’',
learning_rate_init=06.001,

max_iter=10,
random_state=8)

mlp.fit(X_train, y_train)

print("Train accuracy of MLP: {:.3f}".format(mlp.score(X_train, y_train)))

print("Test accuracy of MLP: {:

.3f}".format(mlp.score(X_test, y test)))
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activation ~ solver ~ max iteration ¢t = 78 S8t (73 UL R B pr S 2
B XA BRIV R
#4474 %8 i® 5 activation function=logistic ~ solver=SGD ~ max

iteration=auto > "R % PR T E B mF Y 5 0.358 o Ayl

LA K solver > x5 adam 6 > B A»\%Ja‘%—i 0.575 22 0.555 » & FH K
7 max iteration & 100> ptpFenfmrge w4 1 (.864 & 0.826 0 B (5 &4
activation function :& {73 & > d logistic #c i relufé » B ¥ Bmixv
0.999 £ 0.912 -

4.2 Linear SVC
#Linear SVC
from sklearn.svm import LinearSVC
lsvc = LinearsSVcC(
random_state=None,
max_iter=18@
)
sve.fit(X_train, y_train)
print("Train accuracy of SVC: {:.3f}".format(svc.score(X_train, y_train)))
print("Test accuracy of SVC: {:.3f}".format(svc.score(X_test, y_test)))
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4.3 Random Forest

#Random Forest
from sklearn.ensemble import RandomForestClassifier
rfc=RandomForestClassifier(max_features=None, criterion='gini', max_depth=None,
random_state=0, n_estimators = 160)
param_grid = {
‘n_estimators' : [1e, 5@, 1ee],
‘max_features' : ['auto', 'sqgrt', 'log2'],
‘max_depth' : [2, 4],
‘criterion’ :['gini’, ‘entropy’]
}
rfc=RandomForestClassifier(random_state=8, n_estimators = 109,
criterion="entropy', max_depth=3, max_features='auto")
rfc.fit(X_train, y_train)
print("Train accuracy of RFC: {:.3f}".format(rfc.score(X_train, y_train)))
print("Test accuracy of RFC: {:.3f}".format(rfc.score(X_test, y_test)))
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10 50 100

gini 0.817 0. 840 0.843

entropy 0. 826 0. 857 0. 865
d £¢ ¥ 54 § max_estimators sh#icE W 4 ¥ > BAE R TG | g R il

A om L_entro py fh& X v i3t gind 0 M EFHE kg FHREFLEZ <@
s B rpr L MR R > J criterion % » entropy ° max_estimators % &
100’ Fr s Ems i 0,865
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* https://wiki.mbalib. com/zh—tw/RFM%E6%A8%A1%E5%9IE%SB

* https://www. itread0l. com/content/1542288247. html

* https://yourgene. pixnet. net/blog/post/115169530-
%ES%88%86%EI%A1%IEXES%BT%ASRES%85%BT (1)~
%E6%94%AF%E6%8C%81%E5%90%91%E9%8 T%8F%E6%A9%IF (support-vector-
machine)

* https://www. itread0l. com/content/1549579879. html
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