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# ooYlasl LS55 sdae olilyy Judxs (Customer Churn)
#oedasdl Uyl Jodxi]

# 1., LepUosle S ol go¥1 g o1 il
import pandas as pd

import numpy as np

import matplotlib.pyplot as plt

import seaborn as sns

import warnings
warnings.filterwarnings('ignore")

#2. 11 Lugay el g3, Colab

from google.colab import files

print("yY)le> g 0oloLudl Gl H LS slsydl...")
uploaded = files.upload()

# 3. Oxdy sl Gl pwl yghiw

# aonall Gl pwl pisSw! (GsSaw odlidl % WA _Fn-UseC_-Telco-Custor
file_name = list(uploaded.keys())[Q]

df = pd.read_csv(file_name)

# 4. ia,w sl bbb
print("\n--- ol 5 Gein 5 Jgl ---
print(df.head())

print("\n--- ol e dele Ologlsso --=")
print(df.info())

print("\n--- ix,,w olLiSla>| ---"
print(df.describe())

print("\n" + "="*50)
print("sosiaall pdll dxllse JeY¥I L>yall™)
print("="*50)

# 5. sgec JS 5 deyladl o]l sae @dss]
print("\nixdleadl Jo3 sog el apdll sae:™)
print(df.isnull().sum())

# 6. ssec 'TotalCharges' _ais, | 4de>l «laas gaSy 43

df['TotalCharges'] = pd.to_numeric(df['TotalCharges'], errors='coerce')

# 7. 5 ssgiiall panill pecl TotalCharges hwgially

Sl el _lwgie = df['TotalCharges'].mean()
df['TotalCharges'].fillna( 5! 44l _luwsie, inplace=True)

print(f'olel 45 @osxs a3 TotalCharges say Laoid! bweios: {05 ¢l _luwg

print("\nixJleodl uxo 3ogddall audll suc:™)
print(df.isnull().sum())
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pr‘int(ll\nll + ll=ll*59)
print("sdladl aill dnxdlee 1Ll syl ™)
print("="*50)

Lad, VI _saaeY! = ["tenure', 'MonthlyCharges', 'TotalCharges']

def i, bk, 314401 _slauiw! _IQR(Jguxdl, sdasy¥1):
for seac in suaacVi:
Q1 = JyuxJi[ssnc].quantile(0.25)
Q3 = JyuxJli[s40c].quantile(0.75)
IQR = Q3 - Q1
oYl _axdl =Q1 - 1.5 * IQR
Se¥i_uxdl = Q3 + 1.5 * IQR
Joandl = 31580 _sue[(Jsundi[ssas] < S0 1_unit) | (Usandi[os
print(f" de joicdl a5 {30 sadl_dae} dsae b 53Ld Loaod "{ssac}’
Jsuxdi[ssac] = Jsaxdi[sgoac].where((Jsuxdi[og0e] >= S0V _uxll
JyuaxJl .dropna(inplace=True)
return JguasJl

df = s,y 314800 s laudiw! _IQR(dF, duas,Ji_5aac¥1)
print(F"\ns>1 odl 5 lailivl Jdas i iiall Geaall suas: {len(df)}")

# Lol ol y gai Jl P U U S I N S

print("\n" + "="*50)
print("i LIl Ol yeai )l I el ")
print("="*50)

sns.set_style("whitegrid")
plt.rcParams['figure.figsize'] = (10, 6)

#oo Ll a0 godes tJeY ! puwyll

plt.figure()

sns.histplot(df['tenure'], bins=20, kde=True, color='blue')
plt.title(’(Lsestlo) sdaxdl sLiy b4 goyes 1 pwydl’")
plt.xlabel('sLi Il su.")

plt.ylabel(' sdoxdl sue')

plt.show()

L SN W' | U ) O S (R S O S U W B

plt.figure()

sns.histplot(df[ "MonthlyCharges'], bins=20, kde=True, color='green')
plt.title(' i eadl 5l eall gojyes 12 pwydl')

plt.xlabel('i, gadt a5t 4adl ($)")

plt.ylabel(' sl sue')

plt.show()

#oloasdl 1eSy5 ol sdaed! st awy Il

plt.figure()

df['Churn'].value_counts().plot(kind="pie', autopct='%1.1f%%"', colors=[".
plt.title(’ iousdl 14535 Goddl ssbaxdl s 13 pw ")

plt.ylabel('")

plt.show()
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# o5y s Ll bde oo A=l el a1 pw
plt.figure()

sns.boxplot(x="Churn', y="tenure', data=df, palette='Set2')
plt.title('y o UIbs cws> s L]l saw 14 puydl')
plt.xlabel('Sicasdl U5 Ja')

plt.ylabel( ' (,eb) sLindl sa0")

plt.show()

# byl yx Ay s ol ]l pw gl
df_encoded = df.copy()
for col in df_encoded.select_dtypes(include=['object']).columns:
if col != 'customerID':
df_encoded[col] = df_encoded[col].astype('category').cat.codes

plt.figure(figsize=(12, 10))

sns.heatmap(df_encoded.corr(), annot=False, cmap='coolwarm', linewidths=t
plt.title(’ Lears ol jisadl blusy ! dhsys 15 pwydl’)

plt.show()

print("\n" + "="*50)

print (" = s s geido:")

print("="*50)

print(f"1. LY olsbodl ax>: {len(df)} Joee™)

print("2. ssee Joexs a5 TotalCharges bwsiedly sogdiall padll ayg=iy
print("3. i, saac¥l G 53LATI ardEll s laaw! ™)

print("4. ssbxdl Yedw pgild LSl olagwy 5 s Las] a3")
print("\niasowe]l olh>sedl ™)

print("- g, 50 doje JB1 Jabl 5,005 | ain goddl edasdl ™)

print("- g5t 518 e S JSh S5 il g g5")

print("- ssbxdlo LLOY I ol Sl ybiwl oshi) s sda pl il oSan™)

https://colab.research.google.com/drive/1brwqjjY NwFVIn-9w9Xyep5iJdRw4-Jlo#printMode=true

3/8



0 4:22 2026/7/10 Untitled2.ipynb - Colab

https://colab.research.google.com/drive/1brwqjjY NwFVIn-9w9Xyep5iJdRw4-Jlo#printMode=true 4/8



»4:22 <2026/7/10

Silea e bl cale sl elall, L,
WA _Fn-Use...mer-Churn.csv

WA_Fn-UseC_-Telco-Customer-Churn.csv(text/csv) - 977501 bytes, last modified:

101

00% - 2026/7/ done
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Saving WA_Fn-UseC_-Telco-Customer-Churn.csv to WA_Fn-UseC_-Telco-Customer-C

AW NEFERO

A WNEFERO

el 8 Gisa 5 Jyl ---

customerID gender SeniorCitizen Partner Dependents

7590-VHVEG Female
5575-GNVDE Male
3668-QPYBK Male
7795-CFOCW Male
9237-HQITU Female

MultipleLines InternetService OnlineSecurity

No phone service
No
No
No phone service
No Fibe

0

0
0
0
0

DSL
DSL
DSL
DSL
r optic

Yes
No
No
No
No

TechSupport StreamingTV StreamingMovies

W NRFRO

AP wWNPRERO

[5

<class 'pandas.core.frame.DataFrame'>

No No
No No
No No
Yes No
No No

No

No
No
No
No
No

No
Yes
Yes
Yes

No

tenure PhoneServic

1
34
2
45
2

N
Ye:
Ye:

N
Ye:

. DeviceProtection \

No
Yes
No
Yes
No

Contract PaperlessBilling
No Month-to-month

One year

No Month-to-month

No

One year

No Month-to-month

PaymentMethod MonthlyCharges

Electronic check

Mailed check

Mailed check

Bank transfer (automatic)
Electronic check

rows x 21 columns]

Gl e dde Claglea ---

RangeIndex: 7043 entries, 0 to 7042
Data columns (total 21 columns):

#

VCoOoNOUVUTE, WN RO !
1

R R R RRPR
UDhWNERO®

16

Column Non-Null Count
customerlID 7043 non-null
gender 7043 non-null
SeniorCitizen 7043 non-null
Partner 7043 non-null
Dependents 7043 non-null
tenure 7043 non-null
PhoneService 7043 non-null
MultiplelLines 7043 non-null
InternetService 7043 non-null
OnlineSecurity 7043 non-null
OnlineBackup 7043 non-null
DeviceProtection 7043 non-null
TechSupport 7043 non-null
StreamingTV 7043 non-null
StreamingMovies 7043 non-null
Contract 7043 non-null

PanerlessBilling 7043

non-null

29.85
56.95
53.85
42.30
70.70

ohiect

https://colab.research.google.com/drive/1brwqjjY NwFVIn-9w9Xyep5iJdRw4-Jlo#printMode=true

TotalCharges
29.85

1889.5
108.15
1840.75
151.65

Churn
No

No
Yes
No
Yes

Yes
No
Yes
No
Yes
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- - - - o A

17 PaymentMethod 7043 non-null  object
18 MonthlyCharges 7043 non-null  float64
19 TotalCharges 7043 non-null  object
20 Churn 7043 non-null  object

dtypes: float64(1), int64(2), object(18)
memory usage: 1.1+ MB

None
. STV E ISR

SeniorCitizen tenure MonthlyCharges
count 7043.000000 7043.000000 7043 .000000
mean 0.162147 32.371149 64.761692
std 0.368612 24.559481 30.090047
min 0.000000 0.000000 18.250000
25% 0.000000 9.000000 35.500000
50% 0.000000 29.000000 70.350000
75% 0.000000 55.000000 89.850000
max 1.000000 72.000000 118.750000

Aalledl J8 83l Al 2
customerID
gender
SeniorCitizen
Partner
Dependents
tenure
PhoneService
Multiplelines
InternetService
OnlineSecurity
OnlineBackup
DeviceProtection
TechSupport
StreamingTV
StreamingMovies
Contract
PaperlessBilling
PaymentMethod
MonthlyCharges
TotalCharges
Churn

dtype: int64
Gle) i gm el &5 TotalCharges 2283.30 : sy dedl laugia

(ORI RN RN RN RE R RN RO IR RN RN ORI RO RO RO R RN )

Aaleall aay 33 g8dall adll 22
customerID
gender
SeniorCitizen
Partner
Dependents
tenure
PhoneService
Multiplelines
InternetService
OnlineSecurity
OnlineBackup

OO0 OO0

()
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DeviceProtection
TechSupport
StreamingTV
StreamingMovies
Contract
PaperlessBilling
PaymentMethod
MonthlyCharges
TotalCharges
Churn

dtype: inté64
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OO OO0

dgee (S S Aad @ e il & 'tenure!
e B 3S dad @ e skl 3 'MonthlyCharges'
Jpee A 3E Aad @ e el & 'TotalCharges'

7043 3 al dlasia) e Al Gsaall dae
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1 ome 3: ogwes IJgedls IUsso w,dsl 1UEsps

Next steps:
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