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Lampiran 1. Surat Izin Penelitian

KEMENTERIAN PENDIDIKAN TINGGI, SAINS DAN TEKNOLOGI
UNIVERSITAS PENDIDIKAN GANESHA

FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
JURUSAN MATEMATIKA

Erares E Alamat : Jalan Udayana Singaraja-Bali
Telepon (0362) 25072 Fax. (0362) 25335 Pos 81116 Laman: www.undiksha ac.id

Singaraja, 16 Maret 2026

Nomor : 235/UN48.9.5/PT.01.04/2026
Lampiran L
Perihal : Permohonan Izin Observasi

Kepada Yth. Bapak/Ibu Kepala SMK Negeri | Sukasada
di tempat

Dengan hormat,

Sehubungan dalam rangka penyusunan proposal skripsi mahasiswa Jurusan Matematika, kami
mohon kepada Bapak/Ibu berkenan untuk memberikan izin untuk melaksanakan observasi kepada
mahasiswa berikut.

Nama : Dwita Ega Lestari

NIM : 2213101005

Program Studi  : S1 Matematika

Judul Penelitian  : Perbandingan Random Forest dan SVM dalam Memprediksi Pemilihan Jurusan
Siswa SMK

Demikian permohonan kami, atas perhatian Bapak/Ibu kami sampaikan terima kasih.

Mengetahui,
Ketua Jurusan Matematika

I Putu Wisna Ariawan

NIP 196805191993031001
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Lampiran 2. Surat Surat Izin Balasan Penelitian

]
PEMERINTAH PROVINS! BALI

«q«q::\ﬁﬁﬁ\ L A 17man

SMK NEGERI 1 SUKASADA

"wv.-\.;:-ts b'g'*t]\ v (YSrTrTa T A raTs t“u*\ —-a)w-- LEA )

Jakan Seanadl, !:ambanw! Sukasada (B1161), Telepon {0362) 2&56
Website: www smkn 1sukasada schid Email: smkn 1sukasads_smikilyahoo.co d

Sukasada, 17 Maret 2026

Nomor : B.10.400.3/2125/SMKN1SKSD/DIKPORA
Sifat : Biasa

Lampiran i-

Hal : Balasan 1zin Observasi

Yth. Dekan Fakultas Matematika dan limu Pengetahuan Alam
Universitas Pendidikan Ganesha
Cq. Ketua Jurusan Matematika
di Tempat

Dengan hormat,

Menindaklanjuti surat dari Jurusan Matemaltika Fakultas Matematika dan limu
Pengetahuan Alam Universitas Pendidikan Ganesha, Nomor:
235/UN48.9.5/PT.01.04/2026 tanggal 16 Maret 2026 perihal Permohonan 1zin
Observasi, dapat kami sampaikan bahwa mahasiswa berikut:

Nama : Dwita Ega Lestari
NIM : 2213101005
Program Studi : §$1 Matematika

Judul Penelitian : Perbandingan Random Forest dan SVM dalam Memprediksi
Pemilihan Jurusan Siswa SMK
diberikan ijin untuk melakukan Observasi di SMK Negeri 1 Sukasada.
Demikian surat ini disampaikan, atas perhatian dan kerjasamanya kami
ucapkan terima kasih.

Ditandatangars secara elektronk ok
KEPALA SEXOLAH
ndi Yasa M. Si
Ularva
NIP. 18670526 196702 1001

Balal Besar  Dokurmen ini lolah dtandanganl secaa clektronk (TTE]L. a8 '
Sortiiasi  Scuh CR Code ks rkevaw TTE ) uﬁ
EloRtronic  Upkoad Be 500 1 e s g0 &' Ay POF urdub ook haasien B u.




Lampiran 3. Data Training
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No Jenis Bahasa | Matematika | IPA | IPS Bahasa | Jurusan
Kelamin | Indonesia Inggris
1 | Laki-Laki 89.0 83.0 88.4 | 72.6 81.25 TSM
2 | Laki-Laki 76.17 84.0 93.0 | 83.1 70.2 TSM
3 | Laki-Laki 79.0 81.0 88.7 | 84.0 68.7 TSM
4 | Laki-Laki 80.9 85.7 78.87 | 80.78 80.0 TSM
5 | Laki-Laki 75.2 93.0 81.8 | 74.0 74.6 TSM
6 | Laki-Laki 70.0 84.0 81.0 | 75.5 75.5 TSM
8 | Laki-Laki 73.4 89.8 84.3 | 90.0 71.6 TSM
9 | Laki-Laki 70.84 81.4 9131 | 75.7 66.0 TSM
351 | Laki-Laki 77.66 80.0 89.32 | 73.0 76.1 TSM
352 | Laki-Laki 65.0 72.0 84.4 | 69.83 70.9 TB
353 | Laki-Laki 79.23 79.0 80.0 | 66.0 77.9 TB
354 | Perempuan 66.1 73.1 79.87 | 67.82 66.29 TB
355 | Laki-Laki 79.0 86.58 88.6 | 67.0 87.19 TB
357 | Perempuan 74.7 85.0 90.34 | 79.02 82.41 TB
358 | Perempuan 71.0 87.35 85.0.| 67.13 74.7 B
359 | Laki-Laki 66.0 67.0 94.0 |- 85.0 88.0 TB
641 | Perempuan 84.0 80.23 76.56 | 76.0 77.1 TB
642 | Perempuan |  77.18 71.14 90.0 | 82.99 73.52 PH
643 | Laki-Laki 82.0 80.0 704 | 82.2 78.6 PH
644 | Laki-Laki 88.0 82.6 89.43 | 84.0 74.4 PH
645 | Laki-Laki 75.98 81.5 80.9 | 79.97 77.0 PH
647 | Perempuan 84.0 84.4 70.0 | 90.0 72.0 PH
648 | Laki-Laki 87.67 71.8 87.41 | 82.0 85.0 PH
649 | Perempuan 90.0 87.76 86.92 | 76.15 88.0 PH
650 | Perempuan 80.7 76.0 80.3 | 87.04 77.3 PH
Lampiran 4. Data testing
No Jenis Bahasa | Matematika | IPA | IPS | Bahasa | Jurusan
Kelamin | Indonesia Inggris
1 | Laki- Laki 83.4 71.3 88.0 | 71.33 93.0 PH
2 | Perempuan 79.83 71.5 78.0 | 84.11 75.6 PH
3 | Laki- Laki 72.0 91.6 92.6 | 67.2 79.9 TSM
4 | Perempuan 84.87 77.63 86.31 | 89.0 85.3 PH
5 | Laki- Laki 74.12 78.9 94.0 | 72.92 | 76.57 TB
6 | Perempuan 74.0 84.53 79.2 | 82.27 | 76.74 PH
8 | Laki- Laki 73.9 73.0 71.5 | 70.5 82.0 PH
9 | Perempuan 79.2 90.96 87.83 | 77.0 94.7 AKL
10 | Perempuan 86.0 79.34 88.6 | 73.0 83.5 PH
80 | Laki- Laki 79.0 88.0 90.0 | 72.83 | 77.04 TB
81 | Laki- Laki 72.6 66.0 94.0 | 78.0 | 84.67 TB
82 | Perempuan 78.73 90.11 80.36 | 65.85 | 85.92 AKL
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83 | Perempuan 93.0 69.47 84.89 | 75.0 | 91.13 DKV
84 | Laki- Laki 75.61 72.13 84.44 | 759 72.0 PH
85 | Laki- Laki 73.9 76.3 86.0 | 76.7 85.5 PH
86 | Laki- Laki 94.9 74.5 84.8 | 71.0 95.0 DKV
87 | Perempuan 80.23 78.01 78.0 | 86.7 79.0 PH
88 | Laki- Laki 85.71 80.0 75.0 | 779 | 84.92 PH
89 | Perempuan 83.4 71.47 72.74 | 76.67 | 83.83 PH
154 | Laki- Laki 84.2 88.9 90.0 | 87.33 | 76.47 PH
155 | Laki- Laki 83.11 89.0 71.0 | 74.53 78.0 TSM
156 | Laki- Laki 80.9 79.97 84.0 | 72.0 | 87.53 PH
157 | Perempuan 69.0 73.0 84.0 | 72.5 82.8 DKV
158 | Laki- Laki 82.09 76.0 65.0 | 829 | 94.71 TB
159 | Laki- Laki 87.04 78.6 88.6 | 83.1 91.1 DKV
160 | Laki- Laki 77.0 67.4 81.0 | 84.0 66.7 PH
161 | Perempuan 89.3 68.23 75.9 | 87.0 80.92 TB
162 | Laki- Laki 85.0 76.0 83.38 | 88.4 88.0 DKV
163 | Laki- Laki 71.63 71.8 82.64 | 70.87 | 66.83 PH

Lampiran 5. Algoritma Random Forest

5.1 Persiapan Data

5.1.1 Import Library

import pandas as pd

import numpy as np

import plotly.express as px

from sklearn.model_selection import train_test_split

from sklearn.preprocessing import StandardScaler

from sklearn.metrics import accuracy_score, classification_report
from sklearn.svm import SVC

from sklearn.ensemble import RandomForestClassifier

from imblearn.over_sampling import SMOTE

import joblib

print("E4d Library berhasil diimpor")

5.1.2 Upload File

from google.colab import files
import pandas as pd

# Upload file dataset
uploaded = files.upleoad()

# Membaca file Excel
file_name = 'Data Siswa SMK.xlsx'

print(f"Reading data from: {file_name}™)
df = pd.read_excel(file_name)

print(" & Data berhasil dimuat.™)
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5.1.3 Pembagian Data

X_train, X_test, y_train, y_test = train_test_split(
X ¥,
test_size=0.2,
random_state=42,
stratify=y # menjaga proporsi kelas target seimbang antara training & testing

)

print(f'Jumlah data training : {X_train.shape[@]} sampel ({X_train.shape[@]/len(X)*100:.1f}%)"')
print(f'Jumlah data testing : {X_test.shape[@]} sampel ({X_test.shape[@]/len(X)*100@:.1f}%)")

print('\nDistribusi kelas pada data training:')
print(y_train.value_counts().sort_index().to_string())

print('\nDistribusi kelas pada data testing:')
print(y_test.value_counts().sort_index().to_string())

5.2 Preprocessing Data

5.2.1 Pemeriksaan Missing Value

missing = df.isnull().sum()
print(missing)

if missing.sum() == @:
print("Tidak ada missing value")

Bahasa Indonesia
Matematika

IPA

IPS

Bahasa Inggris
Jurusan

dtype: inte4
Tidak ada missing value

D000 OO®

5.2.2 Transformasi K

print("e = Laki-laki, 1 = Perempuan")
print("e = TSM, 1 = AKL, 2 = DKV, 3 = TB, 4 = PH")

7]
2]

Laki-laki, 1 = Perempuan
TSM, 1 = AKL, 2 = DKV, 3 = TB, 4

5.2.3 Menentukan Fitur X dan Targ

X = df[[ 'Bahasa Indonesia', 'Matematika’,
'"IPA', 'IPS', ‘'Bahasa Inggris']]

y = df['Jurusan']

print(X.shape)

print(y.shape)

(813, 5)

(813,)



5.3 Program Random Forest

53.1

53.2

Sintax Random Forest

# Library Random Forest
from sklearn. ble import domForestClassifier

# Validasi dan tuning
from sklearn.model_selection import GridSearchCV, RepeatedStratifiedKFold

# Evaluasi model

from sklearn.metrics import (
classification_report,
confusien_matrix,
precision_score,
recall_score,
f1_score

)

print("Library Random Forest siap")

from sklearn.ensemble import RandomForestClassifier
from sklearn.model_selection import GridSearchCV, RepeatedStratifiedKFold

model = RandomForestClassifier(random_state=42)

param_grid = {
‘n_estimators': [16@, 200],
'max_depth': [None, 28],
‘max_features': ['sgrt'],
'min_samples_split': [2, 5],
'min_samples_leaf': [1, 2]

}

grid_search = GridSearchcVv(
estimator=model,
param_grid=param_grid,
scoring="'f1l_weighted"',

cv=cv,
n_jobs=-1,
verbose=1

best_model_rf = grid_search.fit(X_train, y_train)

rf_pred = best_model_rf.predict(X_test)

Hasil Output Random Fa

Best Model : RandomForestClassifier(n_estimators=209, random_state=42)

Best Score : 0.8072866538764224

Best Params : {'max_depth': None, 'max_features': 'sqrt', 'min_samples_leaf': 1, 'min_samples_split': 2, 'n_estimators': 286}
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5.3.3 Visualisasi Desicion Tree

Random Forest - Pohon ke-1 dari 200

PR <= B0 065
i = 0,465

=1
vaten = 112,0.0,7, 0
das=0

1P <= 87 355
gini = 0517

5 =
vakie = 10, 14, 28, 0, 3)
dass =2

Matematics == §6 54

1PS <= £9.815
qini =071

Bahasa Indonesia <= 719
gni =071
samples = 367
value = [49.0, 64 0, 106.0, 105.0, 212 0]
class =4

Bahasa Indonesi <= 02 105
gni=068

i =136
value = lm-me, 70.372)
tlass=4

IPA <= 82475
gini = 0.49
samples = 4

value = [0, 14,34,0, 4)
ass

dass=2




Random Forest - Pohon ke-60 dari 200

Bahasa Indonesia <= 71,98
gini= 0699

. samples = 395
value = [49.0, 58,0, 109.0, 129.0, 305.01
' class=4

/ \
Bahasa Inggns <= 7185
gini = 0,653

e = 1260, 58.0,109.0, 770, 305.0]
. tlass=4

Matematika <= 80.8 Matematika <= 67 405
gini =05 gini = 0.438
samples = 26 samples =23
value = (22,0, 0,22, 0 value = [0, 0,23, 11, 01
class =10 class =2

Random Forest - Pohon ke-100 dari 200

- Bahasa Inggris <= 7182
g&rﬁfm 4

. u;n#ssﬂil : :
vale = 1410, 770, 101.0, 1180, 31201
= el

True False

‘Matematika <= 985
gini = 0.665
sampls = 385
alue =26, 77, 101, 86, 321
chss=4

Fhe= 17715
gini = 0487

Bahasa Inggns <= 689
gini=0.5
samples = 23
value = 15,0, 0,15, 0]
class=0




Random Forest - Pohon ke-120 dari 200

Indonesia <= 7198
gini = 0,707

samples = 410
value =52, 73, 105, 119, 301]
clast =4

Trie, False

Bahasd Inggns <= 118
gini = 067
samiples = 367
value = [31, 73, 105, 78, 301]
class =4

IPA <= 94,05
gin = 0485

|Bahasa Indonesia <= 78.515
gini = 0432
samples =15
vale=(2,23.0.7.01
class = 1

Random Forest - Pohon ke-140 dari 200

Bahasa Inqgris <= 7200
gini= 0724

samples = 406
value = [m 119, 132, 219}
dass=4

Bahasa Inggris <= 78,985
gini = 0,698
samples = 360
value = 380, 65.0, 119.0, 31.0, 278.0]
class=4
Bahasa Indonesia <= 845 Matematika <= 90,55 IP5 <= 63,815
gini=0524 gini = 0,633 gini = 0.663
samples = 23 samples = 93 samples = 276
value =(17,0.0.19,1] value = (28,14, 3,43, 68) value-= (10, 51. 116, 48. 210]
tass=3 tlass =4 class =4
Bahasa Indonesia <= 75.35) Bahasa Inggns <= 17.765 P§ <= 68915 Bahasa Indanesia <= 77895

gini = 0,518 gini =0.659 gini = 0537 gini = 0.649
samples = 19 samples = 87 samples = 15 samples = 261
vale=(17,0.0,12.1) value = 140,140, 30,430, 680]

dass =10 class=4




Random Forest - Pohon ke-160 dari 200

Bahasa Inggris <= 7182
ani 20708

samples = 399
value = (40, 65, 125,129, 291]
class = 4

True, False

Matematika <= 60,65
gini = 0.678
=363

value = [24, 65, 125, 87, 291
class = i

Bahasa Inggris <= 6835 PA<=T76 IPA <= 69.68
gini = 0 461 gini = 0.46 gini=0648
smrlu= 18 samples = 28 samples = 335
value = (16, 0,0, 3. 0] value = [0.0, 34, 19. 0] value = [24, 65, 91, 68, 201]
class =0 dass =2 class =4

Bahasa Inggris <= 65.535 Matematika <= 78.09
gini = 0.497 gini = 0.499
samples =9 samples = 18

value = (6,007, 0 value =[0,12,13,0,0]
class =3 class =2
Random Forest - Pohon ke-200 dari 200
Bahasa Inggris <= 7182
=011 :
amples = 420
value = [ii‘m 115.0, 1160, 205.0]
tass=d
True False
Bahasa Indonesia <= 719
gini= 0674
- sanples = 386
value = (21, 61, 115, 78, 298]
thgi=d

‘Bahasa Indoneia <= 90 97
gl =Ll

samples = 360
alug =m 115,48, 295)
dlass=

Matematka <= 810 Matemalika <= B4.655
gini=03 oni=0634
samples = 7 samples = 53

alue = (0,28, 43,0, 20]
tlass =2




5.3.4 Hasil Prediksi Random Forest

No. Jurusan Jurusan Keterangan
Aktual Prediksi
1 PH PH Benar
2 PH PH Benar
3 TSM TSM Benar
4 PH PH Benar
5 TB B Benar
6 PH PH Benar
7 PH PH Benar
8 AKL AKL Benar
9 PH PH Benar
10 TB TB Benar
80 PH PH Benar
81 TB TB Benar
82 AKL AKL Benar
83 DKV DKV Benar
84 PH TB Salah
85 PH PH Benar
86 DKV DKV Benar
87 PH PH Benar
89 PH PH Benar
154 TSM TSM Benar
155 PH PH Benar
156 DKV DKV Benar
157 TB TB Benar
158 DKV DKV Benar
159 PH PH Benar
160 TB TB Benar
161 DKV DKV Benar
162 PH PH Benar
163 TB B Benar
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5.4 Program SVM

5.4.1 Sintax Program SVM

# Pipeline (WAJIB buat SVM)

pipeline = Pipeline([

('scaler', StandardScaler()),

('svm', sVC(class_weight="'balanced'))

D

# Parameter grid (lebih luas & proper)

param_grid = {

‘svm__kernel':
‘svm_cC': [e.1, 1, 18, 5@, 1ee],

‘sum__gamma': ['scale’,

'svm__degree': [2, 3]

}

# Cross validation

cv = RepeatedStratifiedKFold(n_splits=18, n_repeats=3,

# GridSearch

grid_search

estimator=pipeline,

['rbF

0.1, @.01],
# cuma kepake kalau poly

= GridSearchCV(

param_grid=param_grid,

scoring="f1_macro’,

cv=cv,

n_jobs=-1,
verbose=1

)

# FIT

model_terbaik_svm

# Predict

random_state=1)

# FIX multi-class

grid_search.fit(X, y)

svm_pred = model_terbaik_svm.predict(X_test)

5.4.2 Hasil Output SVM

Best Model :

Best Score :

Pipeline(steps=[('scaler', StandardScaler()),
('svm', SVC(C=1@0, class_weight='balanced', degree=2))])

©.6701338717238434

Best Params : {'svm__C': 1@e, 'svm__degree': 2, 'svm__gamma': 'scale', 'svm__kernel': 'rbf'}
5.4.3 Hasil Prediksi SVM
Siswa Level Level Level Level | Level Prediksi

TSM

AKL

DKV

TB

PH

-1

PH

-1

1

-1

-1

PH

1

-1

-1

-1

TSM

-1

-1

-1

-1

PH

-1

-1

-1

TB

-1

-1

-1

-1

PH

-1

-1

-1

-1

PH

-1

-1

-1

AKL

O [0 (Q|N|n |- |[WIN|[—

-1

-1

-1

-1

PH

[S—
(e

-1

-1

-1

TB

-1

-1

-1

-1

PH

-1

-1

-1

-1

TB

-1

-1

-1

-1

AKL
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83 -1 -1 1 -1 -1 DKV
84 -1 -1 -1 1 -1 TB
85 -1 -1 -1 -1 1 PH
86 -1 -1 1 -1 -1 DKV
87 -1 -1 -1 -1 1 PH
88 -1 -1 -1 -1 1 PH
89 -1 -1 1 -1 -1 DKV
154 1 -1 -1 -1 -1 TSM
155 -1 -1 -1 -1 1 PH
156 -1 -1 1 -1 -1 DKV
157 -1 -1 -1 1 -1 TB
158 -1 -1 1 -1 -1 DKV
159 -1 -1 -1 -1 1 PH
160 -1 -1 -1 1 -1 TB
161 -1 -1 1 -1 -1 DKV
154 1 -1 -1 -1 -1 TSM
155 -1 -1 -1 -1 1 PH

5.4.4 Hasil Prediksi dan Kelas Aktual pada Data Testing

No. | Jurusan Jurusan Keterangan
Aktual Prediksi
1 PH PH Benar
2 PH PH Benar
3 TSM TB Salah
4 PH PH Benar
5 TB TB Benar
6 PH PH Benar
7 PH PH Benar
8 AKL AKL Benar
9 PH PH Benar
10 PH PH Benar
80 PH PH Benar
81 TB TB Benar
82 AKL AKL Benar
83 DKV DKV Benar
84 PH PH Benar
85 PH PH Benar
86 DKV DKV Benar
87 PH PH Benar
89 PH PH Benar
154 TSM PH Salah
155 PH PH Benar
156 DKV PH Salah
157 TB B Benar
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158 DKV DKV Benar
159 PH PH Benar
160 TB TB Benar
161 DKV DKV Benar
162 PH PH Benar
163 TB TB Benar

Lampiran 6. Dokumentasi Penelitian
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