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Code Program
# Data Preparation

rt pandas as pd
import numpy as np
from sklearn.preprocessing LabelEncoder, MinMaxScaler,
StandardScaler
from sklearn.model selectiompdimport train test split
from sklearn.svm SVR
from sklearn.metrics §, mean absolute error,
mean squared error, r2Z2 score, make scorer
ort matplotlib.pyplot plt
t matplotlib.cm
sklearn.clustex KMeans
from sklearn.metri@s s@dhouette sdore
from sklearn.inspection € \permutatilon importance
rt |seaborn SNs
warnings
warnings.filterwarnpings ( dre'", categony=FutureWarning)
from sklearn i€ 'set config
set config(display=' ) &N reg

D:
pd.read csv (' /c

NN s NOWE

shape ="df.shape

print ("Jumlah Baz:
print ("Jumlah Kolom:
df .dtypes

# Data Preprocessing
## Data Cleaning

### Duplicate

duplicate count = df.duplicated() .sum/()

if duplicate count > O:
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print (f"Terdapat {duplicate count} baris duplikat.")

print ("Tidak ada data duplikat.")

Duplicate

df.drop duplicates|()

L€
duplicate count = df.duplicated() .sum()
if duplicate count > 0:
print ( {duplicate count}
else:

print (

### Missing ue
#### Checking Mi
L
missing values = dfiisnull () jsum ()

print ("\1 551 >S

print (missing values)

DI 3in
proportion = round{( (df.isaull() .sum / dfl.shape[0]) * 100, 2)

print ("\1 rox sin 2r )
print (proportion)

ng Value
T UmasilssT LAy
PC asi', 'Faktor
Lingkungan', : 3 epadatan Penduduk']
for col in numericaltcolumns:
df [col].fillna (df[col] .median (), inplace=

df ['Kualitas Udara'].fillna(df['Kuali

inplace= )

missing values = df.isnull() .sum{()

1f missing values.sum() > O:
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print ("Tidak ada m 1g dalam da
##4# Outlders

#### Boxplot
df.info ()

Lo
.figure (figsize= (10,
.boxplot (x=df [
.title (
.xlabel ( Jata

.show ()

Lof tna
.figure (figsize=(10,
.boxplot (x=df [ 'Aks
.title ( 2 Al
.xlabel ( L¢
.show ()

Lof Lii
.figure (figsize=(10, 5))
.boxplot (x=df [ 'Fakte. 1)
.title ( Yot RCO 0 g K ungaifit)
.x1label ('] ol Pr ag gan')

.show ()

.figure (figsize= (10,
.boxplot (x=df [’
.title(

.Xlabel ('Pop

.show ()

.figure (figsize=(10, 5))
.boxplot (x=df ['Pr 3
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plt.title ('Boxg
plt.xlabel ('Pre
plt.show ()

## Exploratory Data Analysis (EDA)

ribusi Data (His

numeric¢al columns = [ aktor
Lingkunge ; duduk']
for col in numerical columns:

plt.figure (figsize=(8, 5)))

sns.histplot (df[col], kde= e, bins=30)

plt.title ( {col}")

plt.xlabel (col)

plt.ylabel (

plt.show ()

naj
plt.figure (figsize= (10,
sns.heatmap (df [numerical columns] .
cmap="2coc , fmt= )
plt.title ( > K Ant
plt.show ()

ril :go
plt.figure (figsize=\(8,
sns.countplot (x="'Kuail data=df)
plt.title ( ¥ si K s Ud
plt.xlabel ( |
plt.ylabel ( nl)

plt.show ()

~valer anun
avg_tbc per year = df.groupby ( hun') [ 'P 51 TBC'] .mean ()
plt.figure(figsize=(8, 5))
sns.lineplot (x=avg_tbc per year.index, y=avg tbc per year.values,
marker='o")
plt.title('Rata-ra
plt.xlabel ('Tahun
plt.ylabel ('Rs
plt.grid()
plt.show ()
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plt.figure(figsize=(10, 6))

sns.countplot (x='Tahun', hue='Kualit 1ra', data=df)
plt.title('Distribusi Kualitas Udara per Tahun')
plt.xlabel("Tahun')

plt.ylabel (

plt.legend(title= ra', labels=][ edang',
'"Buruk '])

plt.show ()
## Data Trar rmation

### Label Encoding
=N as U ak
label encoder = LakhelEncoder (|)

df ["Kual: 8= label [encoder.fitifflransform (df [fKualit
Udara"])
kualitasUdara mapping = (2ip (label eneoder.classes ,
label encoder.transform(label encoder.clasSses )))
print ("\z Kus larae:")
for kategori, kode in kualitaslUdara mapping.ditems () :

print (£" {kategori} {kode}")

## Feature

5

features I E'3 K+ O g BSRAIOPK ! E ayanan
E hatan
L

lepaddbanLendudulk'l,

features features.apply (pd- o rimeric, errors='

features

# Modeling
## K-Means Clustering

inertia = []
range clusters = range(l, 11)
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k in range clusters:
kmeans = KMeans (n_clusters=k, random state=42)
kmeans.fit (features)

inertia.append (kmeans.inertia )

.figure (figsize

.plot (range clusters, inertia, marker=

.title ( tuk Menent er Optimal')
.xlabel ( )

.ylabel (

.grid()

.show ()

jur e in

n clusters in ¥ange (2, 11):

kmeans = KMeans'(nlclusterns=sn clusters, random state=42)
labels = kmeans.fit predict (features)

score = silhouefte score (features, labels)

print ( >ttt un {n_clusters}
{score:.4f}")

na
2

optimal k = 3
kmeans |= KMeans (nfi@lusters=optimal k, random state=42)

{1 D selu
clusters = kmeanse fit ‘prediect (featufes)

hasi BSPE KNGS e ag a iy, VT 1
df ['Cluster'] ="clusters
df .head ()

### Model Evaluation
sil score = silhouette score (features, clusters)
print (f"Silhouett:e e untuk {optimal k} clx

{sil score:.4f}")

### K-Means Visualization

plt.figure (figsize=(8, 6))
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sns.scatterplot (data=df, x='Pr ensi TBC', y='Faktor
Lingkun

s=100)
plt.title('Hasil Clustering: Pr ensi s Faktor
Lingkungan')
plt.xlabel ('Prevalensi TBC'")
plt.ylabel (
plt.legend(title=
plt.grid()
plt.show ()

Las
.figure (figsize=(8, 6))
scatterplot (data=df, x='Pop ; Y= enduduk',
hue= , palette= o2dy, s=100)
.title ( lus Ker nduduk"')
.xlabel ( i)
.ylabel ( in
.legend (title="Clus
.grid()
.show ()

[E] ut g be

cluster counts = [di [ ter'] . v: le_counts() .sort index ()

plt.figure (figsize=(8, 6))

sns.barplot (x=clusgtex counts.index, y=clédster counts.values,
palette= jéa )

plt.title ( ah elipe . C 1 U sinSie)

plt.xlabel ( er )

plt.ylabel ("Juml [=layab'y)

plt.grid()

plt.show ()

## Split Data

Layanan

81



X train, X test, y train, y test = train test split(X, vy,
test size=0.2, random state=42)

print ('Sl , X train.shape, y train.shape)
print ('St , X test.shape, y test.shape)

## Support or
from sklearn.svm SVR
from sklearn.preprocessing StandardScaler

1a: ut
scaler = StandardSealer ()
X train scaled = s@aler.fit t¥ansform (X
X test|scaled = scaler.transflorm (X test)

ia Jder ‘ne
svr_ regressor = SVR(Kernel='zbf', C=1.0, \epsilon=0.1)

11

svr regressor.fitiX train geaked, y train)

LIS ate
y_pred svr = svr regressor.predict (X tesg scaled)

1a: i
mae Ssvr mean abSgolute erro¥(y €est, y phed/ svr)
mse Ssvr mean squared/erborly,testplvipred svr)
rmse svr = np.sgrt (mse svr)

r2 svr r2 score(y test, y pred svr)

print
print {mae svr:.2f}")

print Error (RMSE): {rmse svr:.2f}")

(
(
print ( C rrYor : {mse svr:.2f}")
(
(

print

## Support Vector Regressor Visualization

from sklearn.inspection import permutation importance
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perm importance = permutation importance (
svr regressor, X test scaled, y test,
scoring='neg mean a lute error', random state=42

)

A1

feature names X train.columns

importance df pd.DataFrame/({

' Feat : feature names,

' Trpc : perm importdance.importances mean
}) .sort wvalues (by= ', ascending= )

Ll
print (importance df)

11
plt.fiqgure (figsize+ (8§,
plt.barh (importange df [ ], importance df][
plt.xlabel ( Pe: )
plt.title ( at (SV

plt.gca() .invert [yaxis ()
plt.grid()
plt.show ()

# Perbandingan Algoritma Reg
Tt 1lik
import numpy.as np
bort pandas asipd
import matplotlib.pyplot plt
om sklearn.model selection rt train test split
m sklearn.preprocessing Import StandardScaler
om sklearn.metrics import mean absolute error,
mean squared error, r2 score
from sklearn.linear model import LinearRegression
from sklearn.tree import DecisionTreeRegressor
from sklearn.ensemble import RandomForestRegressor,

GradientBoostingRegressor

from sklearn.svm import SVR
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import xgboost as xgb

X train, X test, y train, y test = train test split(X, vy,
test size=0.2, random state=42)

scaler = StandardScaler ()
X train scaled = scaler.fit transform (X train)
X test [scaled scaler.transform(X test)

ia.
models = {
"Tine : LinearRegression(),
"Dec: g, DecisionTreeRegressorgmandom state=42),
"Ranc ": \RandomForestRegressgr(n estimators=100,
random state=42),
"Grac .ng
GradientBoostingRegressor (n_g@stimators=100, random state=42),
"X GBc¢ : xgb /XGBRegressor (n _estimattors=100,
random state=42),

SVR (kernel=

results = {}

for name, modelsdimn models Mstems ().
sunaka a | Yol O AENGSESET

if name ==

model.fi€ (X train scaled; y train)

y pred = model.predict (X test scaled)

model.fit (X train, y train)
y pred = model.predict (X test)

mae = mean absolute error(y test, y pred)
mse = mean squared error (y test, y pred)
rmse = np.sqrt (mse)

r2 = r2 score(y test, y pred)
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results[name] = [mae, mse, rmse, 2]

eval df = pd.DataFrame (results, index=["MAE", "MSE", "RMSE",
e"]).T
print (eval df)

110 \r ch
eval df.plot (kind= , figsize=(10, 6))
plt.title ( 5
plt.xticks (rotation=45)
plt.ylabel ( )
plt.grid()
plt.show ()
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