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Abstract

During Taiwan’s early economic development, the agricultural sector played a
significant role, with grassroots farmers’ associations acting as a crucial link between
farmers and the government. However, due to social changes and urban development,
urban farmers’ associations have transitioned from their original role of guiding
agricultural production towards a sales-oriented mission. Given their modest scale, urban
farmers’ association retail stores face challenges competing with chain supermarkets for
survival. This study aims to explore the customer structure and consumption preferences
of the Shilin Farmers’ Association retail store (Life Pavilion) to identify top-tier
customers. These findings will inform strategic considerations for sales and procurement
at the retail store (Life Pavilion).

The research focuses on transactional data from the Shilin Farmers’ Association Life
Pavilion between January 2018 and December 2022, totaling 658,570 records. Non-
member transactions were excluded, focusing on an average of 48,445 transactions per
year by members. Data analysis was conducted using the Python programming language
for big data analysis. Member transactions were categorized into five segments—
Platinum, High-Value, Medium-Value, Low-Value, and Churn—based on scores
computed from recent purchase date (R factor, weight 0.2), purchase frequency (F factor,
weight 0.3), and total purchase amount (M factor, weight 0.5), to explore the
characteristics of each segment.

Results indicate that the top 20% highest-spending members accounted for 79.56%
of the total transaction amount, aligning with the Pareto principle. Comparison between
Platinum and High-Value customers shows more than a two-times difference in median

values for F and M factors, with the R factor median values showing a disparity of 4:16,
vii
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four times greater. Similar gaps were observed across other customer segments.
Therefore, urban farmers’ associations should tailor different discount conditions for
segmented customers and adopt strategies to reduce transaction interval, increase

transaction frequency, and enhance transaction amounts to boost sales and profits.

Keywords: Consumer Segmentation, RFM Model, Pareto Principle, Urban Farmers’

Association, Buying Behavior
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“ték= : Python #2 3\

- ~ JE33 Tk e Python 42 3¢

# print(len(df['4¥ & p #']))

# print(len(df['4 & ¥ 5.']))

# dfz=pd.read_excel('d:/3# ~ /testdata.xlsx")
G| 6 B A~
dfy=df.fillna(method="ffill")

#HIEP P B 0w

string=dfy['4 & p #p "].str[4:6]

#ATHE P W

dfy['? %|']=string

dfyO=dfy.groupby([' | & & F-'T).agg({'#& £ "‘'count'})
print(dfyO[' # )

dfy.to_excel('d:\# < \EFIZ 7L 2018.x1sx")

dfy.head()
dfk=dfy[dfy['E = %4 isin((F* 3 ¢ B3 @A E 2]
dfk

#dtkO=dfk.groupby([' b & & $£']).agg({'# & "'count,' £ #f"'sum'})
#dfk0.columns=['% #',' £ 3§ ']

#dfk0

dfk1=dfk[' £ ¢'].sum()

dfk2=dfk[' £ %¢'].count()

dfk3=int(dfk1/dfk2)

print(dfk1," ',dfk2," '.dfk3 )

dfy.groupby([' * =|'D['* *|'].count()

dfm=dfy.groupby(['* %|']).agg({'*? %|"'count','£ %f"'sum'})
dfm.columns=["% #',' & %8 ']

print(dfm)

df0=dfy.groupby([' b & & #-'T).agg({'# £ "'sum',' £ #¢"'sum'})

# dfo

# df0.to_excel('d:\z% < \ * %] 53t 2022 1.xlsx")
dfout=dfy.groupby([' * ®=|''b & & F#-'1).agg({' b & & F''count’,'#ic & "'sum',' £ 3¢
"'sum'})

print(dfout)

# dfout

# dfout.to_excel('d:\# < \ ¥ %] 52t 2022.x1sx")
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Ji

’

# dfl=pd.read_excel('d:\# < \? %] %3+ 2022.x1sx")

# dfl.head()

df2=dfout.groupby([' ? %|']).agg({' k. & ¥ #-"'count','# & "'sum',' £ ¢ "'sum'})
df2.columns=['&78 #',' & 2+, £ 3¢ ']

print(df2)

df2

N | O

import pandas as pd

df=pd.read_excel('d:/3# < /2018 7 7 H o p # | 3+ 7 ? %] .xlsx)

df.head()

df

df.groupby([' * =|D['? %]'].count()

dfm=df.groupby(['? %|']).agg({'? %|"'count’,'£ %f':'sum'})

print(dfm)

dfo=df.groupby([' b & & #'D).agg({'#c £ "'sum',’ £ #f"'sum'})
df0.to_excel('d:\#h = \? %] 53t 2018 1.xIsx")

dfout=df.groupby(['* "'k & & F-'T).agg({' b & & F"'count,'# & "'sum', £ 3¢
"'sum'})

print(dfout)

dfout.to_excel('d:\# < \ * %] 5e3+ 2018.x1sx")

dfl=pd.read excel('d:\it = \? %] 33+ 2018.xlsx")

df1.head()

df2=dfl.groupby(['* %] i%']).agg({' k. & & f-"'count','# & "'sum',' £ ¢ "'sum'})
print(df2)

TEREFAEE D PIEAG TR
# -*- coding: utf-8 -*-

nnn

Created on Thu Jun 20 13:15:43 2024

@author: User

nnn

# -*- coding: utf-8 -*-

nnn

Created on Fri Mar 22 12:56:06 2024
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(@author: user

nnn

import pandas as pd
dfl=pd.read_excel('d:/3# < /B ILF #
df2=pd.read_excel('d:/# % /FIZ 7 4 2019. xlsx)
df3=pd.read_excel('d:/3# < /B ILF HL
dfd4=pd.read_excel('d:/# < /FIZ 7 2021. xlsx)
df5=pd.read_excel('d:/# < /FIZ F 4 2022 x1sx")
dft=pd.concat([df1,df2,df3,df4,df5])
dft1=dft.reset index(drop=True)

dftl

dft.to_excel(d:\¢# ¥ \I # & # i 45 F 4L xIsx',index=False)
dszdft[Ndft['}‘; r g» 1;.']1511’1([']‘—'a B g ﬁ"'Fﬁ -3 %‘% %-' s v])]

dfk
dfk1=dfk.reset index(drop=True)
dfk1

dfkl.to_excel('d:\#H < \I # € B J 4> F #.xIsx',index=False)

dfk1.head()

B g B RSF M3t B2 fe4est
# -*- coding: utf-8 -*-

nnn

Created on Fri Sep 1 09:22:01 2023

(@author: user

nnn

# importing necessary libraries
import pandas as pd
import datetime as dt

import numpy as np

# importing the data
dfl = pd.read_excel(r'D:/3% 2 /I & € B 4 #L xIsx")
df1.head()
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df=df1[~df1['% = % £LT.isin(['88 47','00091543",'4 47'])]

# df_recency = df.groupby(by="% = % ', as_index=False)[' P #F '].max()
# print(df recency)

# s=str(df['p #7'])

# dateformat="%Y/%m/%d'

# print(‘string of date: ',s)

# day=datetime.strptime(s,dateformat)

# day

df recency = df.groupby(by="'% = L', as_index=False)[' P #f '].max()
print(df recency)

df recency.columns =["% = & 4L, 'S {s FLE P 8]
print(df recency)
recent_date = df recency['s s FEE P HP'].max()

print(recent_date)

df recency['Recency'] = df recency['# s pE§ P #p'].apply(lambda x: (recent_date -
x).days)
df recency.head()
df recency.to excel('d:/# ~ /recency.xlsx',index=False)
#
frequency df = df.drop_ duplicates().groupby(
by=['% = %4, as_index=False)[' P #F'].count()
frequency_df.columns = ['% = & fi', 'Frequency']
frequency df.head()
#
# calculating the monetary value
# df]'Total'] = df'Sales']*df['Quantity']
monetary df = df.groupby(by="% = % £, as_index=False)[' £ f'].sum()
monetary_df.columns =['% = % L', 'Monetary']

monetary df.head()

# merging all the dataframe columns in a single entity

# merging all the dataframe columns in one datafrme

#

rf_df = df recency.merge(frequency_df, on='% = & ')

z

rfm_df = rf_df.merge(monetary df, on="% = & fL').drop(
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columns='8-{s &£ F p ")
rfm_df.head()
rfm_dfito_excel('d:/# < /rfm_data.xlsx',index=False)
#
# rank of the customers within a company
#
rfm_df['R_rank'] = rfm_df['Recency'].rank(ascending=True)
rfm_df['F_rank'] = rfm_df['Frequency'].rank(ascending=False)
rfm_df['M_rank'] = rfm_df['Monetary'].rank(ascending=False)
#
# normalizing the rank of the customers
rfm_df['R_rank norm'] = (rfm_df['R_rank']/rfm df['R_rank'].max())*100
rfm_df['F_rank norm'] = (rfm_df['F_rank']/rfm_df['F rank'].max())*100
rfm_df['M_rank norm'] = (rfm_df['F_rank']/rfm df['M_rank'].max())*100
#
#
rfm_df.drop(columns=['R_rank', 'F_rank', 'M_rank'], inplace=True)
#
rfm_df.head()
#
# Calculating RFM score
#
rfm df['RFM_Score'] = 0.2*rfm_df['R_rank norm']+0.3 *\
rfm df['F rank norm'|+0.5*rfm df['M_rank norm']
rfm_df['RFM_Score'] *= 0.05
rfm_df =rfm_df.round(2)
rfm_df[['% = & #£', 'RFM_Score']].head(7)
#
*  rfm score >4.5 : Top Customer
*  4.5>rfm score >4 : High Value Customer
*  4>rfm score >3 : Medium value customer
*  3>rfm score>1.6 : Low-value customer

. rfm score<1.6 :Lost Customer

rfm_df["Customer_segment"] = np.where(rfm_df['RFM_Score'] >
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4.5, "Top Customers",
(np.where(rfm_df['RFM_Score'] > 4,
"High value Customer",
(np.where(rfm_df['RFM_Score'] > 3,
"Medium Value Customer",
np.where(rfm_df['RFM_Score'] > 1.6,
'Low Value Customers',
'Lost Customers'))))))
rfm_df[['% = % #', 'RFM_Score', 'Customer_segment']].head(20)
rfm_df.to_excel('d:/# < /rfm_segment.xlsx',index=False)
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