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Lampiran 2. Permohonan izin penggunaan data Dinas Pariwisata

KEMENTERIAN PENDIDIKAN TINGGI,
SAINS, DAN TEKNOLOGI
UNIVERSITAS PENDIDIKAN GANESHA
FAKULTAS TEKNIK DAN KEJURUAN
Jalan Udayana Nomor 11 Singarays Bali
Laman hnp.’,""., ksl a¢ d

Nomor
Penhal

692/UNAS. 11 I/KM2025
Surat Permohonan Pengumbilan Data

Singaraga, 14 Maret 2028

Yth. Kepala Dinas Kebudayaan dan Panwisata Kabupaten Karangasem

di fempat

Dengan hommat, sehubungan dengan proses penyelesaian Tugas Akhir'Sknps;, maka melalur surat imi
kami mohon Bapak/Ibu berkenan membenkan data yang terkait dengan dats vang dibutuhkan

Adapun mahasiswa yang akan melakukan pengambilan data seperti tersebut di bawah ms

Nama

NIM

Program Studs
Jurusan

Judol Penelitian

Dista Yang dibutubkan

Elma Regima Nababun

2115091040

Sistemn Informas:

Teknik Informanks

Analisis Sentimen terhadap Days Tartk Wisata Kobupaten Karangasem
Menggunakan model IndoBERT

Draftar destiniss wisata i Kabupaten Karungasem

Demikian kami ssmpaikan, atas perhatian dan kerasamanya, dincapkan terima kisih

Bidang Akademik,

Antara Kesiman
IRHI2008 12100104
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Lampiran 3. Wawancara Bidang Destinasi Dinas Pariwisata Karangasem

E

Keterangan : Wawancara dilakukan dengan Ibu Anna Christiana, SS.,MAP selaku
Kepala Bidang Destinasi dan Pemasaran Pariwisata. Dokumentasi diambil pada
tanggal 17 Maret 2025 yang beertempat di Ruang Bidang Destinasi dan Pemasaran

Pariwisata Kabupaten Karangasem
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Lampiran 4. List Daftar Pariwisata Kab. Karangasem pada keyword

NO | NAMA DAYA TARIK WISATA JENIS LOKASI
1 DTW Taman Soekasada Ujung Wisata Kecamatan
Budaya Karangasem
2 DTW Pesona Bukit Asah Bali Wisata Alam | Kecamatan
Karangasem
3 DTW Pantai Pasir Putih/ Virgin | Wisata Alam | Kecamatan
Beach Karangasem
4 DTW Pantai Jasi Wisata Alam | Kecamatan
Karangasem
5 DTW Candidasa Wisata Alam | Kecamatan
Karangasem
6 DTW Museum Lontar Dukuh | Wisata Kecamatan
Penaban Budaya Karangasem
7 DTW Tenganan Pegringsingan Wisata Kecamatan Manggis
Budaya
8 DTW Padangbai Wisata Alam | Kecamatan Manggis
9 DTW Tenganan Dauh Tukad Wisata Kecamatan Manggis
Budaya
10 | DTW Pantai Blue Lagoon Wisata Alam | Kecamatan Manggis
11 | DTW Pantai Wates Yeh Malet Wisata Alam | Kecamatan Manggis
12 | DTW Jemeluk Wisata Alam | Kecamatan Abang
13 | DTW Pesona Bukit Lempuyang Wisata Alam | Kecamatan Abang
14 | DTW Taman Tirta Gangga Wisata Kecamatan Abang
Budaya
15 | DTW Maha Gangga Valley Wisata Alam | Kecamatan Abang
16 | DTW Pesona Alam Kastala Wisata Alam | Kacamatan Bebandem
17 | DTW Agrowisata Salak Sibetan Wisata Alam | Kacamatan Bebandem
18 | DTW Bukit Surga Wisata Alam | Kacamatan Bebandem
19 | DTW Putung Wisata Alam | Kecamatan Selat
20 | DTW Pesona Alam Jaga Satru Wisata Alam | Kecamatan Selat
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NO | NAMA DAYA TARIK WISATA JENIS LOKASI

21 | DTW Lingkungan Pura Agung | Wisata Kecamatan Rendang
Besakih Budaya

22 | DTW Taman Edelweis Bali Wisata Alam | Kecamatan Rendang

23 | DTW Telaga Surya Wisata Alam | Kecamatan Rendang

24 | DTW Pesona Alam Sangkan | Wisata Alam | Kecamatan Sidemen
Gunung

25 | DTW Air Terjun Gembleng Wisata Alam | Kecamatan Sidemen

26 | DTW Pesona Alam Munti Gunung | Wisata Alam | Kecamatan Kubu

27 | DTW Pantai Amed Wisata Alam | Kecamatan Amed

Jemeluk
28 | DTW Pantai Bias Tugel Wisata Alam | Kecamatan Manggis

137




Lampiran 5. Surat Ketersediaan Pelabelan Data

KEMENTERIAN PENDIDIKAN TINGGI, SAINS,

DAN TEKNOLOGI
UNIVERSITAS PENDIDIKAN GANESHA
FAKULTAS TEKNIK DAN KEJURUAN
Jalan Udayana Nomor 1] Simgarag - Bali Kode Pos 81116
Telepon (0362) 22570 Emal: fik@undikshe ac.id Laman: hitp/ 1k wnd ol ac id

Nomor : 2489/UN4S.11.1/DL03.00/2025 Singarajn, 4 Seplembers 2025
Perihal  : Surat Permohonan Pengambilan Data

Yth. Kepala SMK Negen | Sukasada
& tempat

Dengan hormat, sehubungan dengan proses penyelesaan Tugas Akhip' Sknipsi, maka melalui surat ini
kami mohon Bapak/Tbu berkenan memberikan data vang terkait dengan data yang dibutubkan,
Adapun mahasiswa vang akan melakukan pengambilan data seperti teesebut di bawah ini.

Nama : Elma Regina Nababan

NIM ;2115091040

Program Stuch : Sistem Informasi

Jurusan ¢ Tekmk Informatika

Data yang dibutubkan Mengisi label sentimen ( posatif, peganfl dan netral) pada
Komentar yang ada di formulir yang telah diberikan

Judul Penelitian Analisis Sentimen Terchadap Daya Tank Wisata Kabupaten

Karangasem Menggunakan Model IndoBERT
Denukian kanu sampaikan, stas perthatian dan kerjasamanya, divcapkan tecima kasih

an Dekan
Wakil Deknn Badang Akademuk,

Made Windu Antara Kesiman
NIP 19821 1112008121001

Cutatin
@ Balai © UL ITE Ne. |1 Titreay 2000 Pasad S syt |2 Ehek d Dok Elekiornik dan'stan has)
Sertifikasi cetakeryn eoerupalom alat bk dakoum yang sy
- Elektronlk ¢ Dokmaen i terrands d secan b wertifikar yaug BuE
® Suee o dapat \ ya dengan & oo yang telah tersedia
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Lampiran 6. Lampiran 6. Sertifikat Pendidik

> . -
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-
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KEMENTERIAN PENDIDIKAN, KEBUDAYAAN, RISET, DAN TEKNOLOGI g

Berdasarkan Surat Keputusan Menteri Pendidikan, Kebudayaan, Riset, dan Teknologi Nomar 29/E/0/2023
tanggal 10 Januari 2023 tentang lzin Pembukaan Program Studi Pendidikan Profesi Guru Program Profesi pada Universitas Nusa

Rektor Universitas Nusa Cend. kan bah

NI KADEK WIDIASTINI
Nomor Induk Mahasiswa: 2401195240
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telah syarat peny dlhnhdedﬁnmdanlmustmmmmi Peserta Pendidikan Profesi Guru.
Kepad diberik profe GURI)(G!'-J b
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REPUBLIK INDONESIA

SERTIFIKAT PENDIDIK

Momor 0410042115620840
Surat Miset, Teknokogi. dan I'endidikan Tinggl Repubsk ndonesis Nomor 991 KIFTA0TE
tanggal 09 Desembes 2018 tentang Fn Pembiukasn Program Studi Pendickan Prafusi Gury,

Fatitin Universitas Pausan menystssan tabraa:
I GEDE GIRI ARTA SEDANA
Nomor ndub Mabasiswa: 039221793
Ilahir di Kedwi pada tangga! dus bulsn A tahun serbu sembilan aras delapan puiuh delapan
telah memenubi semua syarst peryelesatan Pendidioon Profest Guru dan LULUS Uji Kompetuna Mahastswa Pendidian Profes Gua.
um 0

139



Lampiran 7. Dokumentasi bersama Validator
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Lampiran 8. Kode Pre-Processing Data

1. Cleaning

import pandas as pd

import re

import unicodedata

import emoji

# Load data

df = pd.read_csv('/content/data.csv')

# Fungsl cleaning

def clean_text(text):
text str(text).lower()
text = unicodedata.normalize( "NFKC", text)
# hapus URL, mention, emoji
text = re.sub(r'http\S+|www\.\S+', ' ', text)
text = re.sub(r'@\w+|#\w+', ' ', text)
text = emoji.replace_emoji(text, replace=' ')
# hapus angka & tanda baca
text = re.sub(r'\d+', ' ', text)
text = re.sub(r'[*\w\s]', ' ', text)
# hapus spasi berlebih
text = re.sub(r'\s+', ' ', text).strip()
return text

# Terapkan cleaning

df = df.dropna(subset=["'text'])

df[ 'cleaning_data'] =

@fpibprt' aapply(clean_text)

df.to_csv('hasil_cleaning.csv', index=False)

2. Case Folding

# 1. Import library pandas
# PROSES CASE FOLDING
# 2. Membaca dataset final_cleaning_data.csv
df = pd.read_csv('/content/final_cleaning.csv')
def case_folding(text):

return str(text).lower()
df[ 'case_folding'] =
df[ ‘cleaning_data'].apply(case_folding)
df.to_csv( 'data_casefolding.csv', index=False)
from IPython.display import display
print(“\n=== TABEL HASIL CASEFOLDING (SEBELUM &
SESUDAH) ===")
display(df[['cleaning_data', 'case_folding']].head(10))
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3. Stopword Removal

import pandas as pd
from nltk.corpus import stopwords
import nltk
nltk.download( 'stopwords')
# lLoad data
df = pd.read_csv('/content/data_casefolding.csv')
# Stopword + pengecualian
stop_words = set(stopwords.words('indonesian')) - {
“tidak","bukan","kurang","lebih",
"sangat”, "cukup","terlalu”,
“belum”, “masih", " jangan"
}
# Fungst stopword removal
def remove_stopwords(text):
return * ".join([w for w in
str(text).lower().split() if w not in stop_words}])
# Terapkan & simpan
df['stopword_removal'] =
df['case_folding'].apply(remove_stopwords)
df.to_csv( 'data_stopword_removal.csv', index=False)

4. Tokenize GH!L/"“D

import pandas as pd
from IPython.display import display
= pd.read_csv('/content/data_stopword_removal.csv')

df['stopword_removal'] =
df [ 'stopword_removal'].fillna('"')
def tokenize(text):

if not isinstance(text, str):

return ™"

tokens = text.split()

return " ".join(tokens)
df['tokenizing'] =
df['stopword_removal'].apply(tokenize)
df.to_csv('hasil_tokenizing.csv', index=False)
print("[@ Tokenizing selesai")
display(df[['stopword_removal',
"tokenizing']].head(1@))
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5. Normalize

import pandas as pd

# Load data hasil tokenlzing

df = pd,read_csv('/content/hasil_tokenizing.csv')
df['tokenizing'] = df['tokenizing'].fillna("'")

# Kamus normaltsast

norm_dict = {
“gk":"tidak","ga":"tidak","nggak":"tidak","tdk": "tidak

’
"hbgt":"banget","bgtt": "banget","dgn" :"dengan","krn":"K
arena","dr":"darL","yg": "yang", "utk" :"untuk","sm": “sam

il l‘ajan.usajaﬂ “dl‘l“.“u Oldsb”.“u

# Fungst normalisasi
def normalize(text):
return " ".join([norm_dict.get(w, w) for w in
text.split()])
# Terapkan & simpan
df[ 'normalization'] =
df['tokentizing'].apply(normalize)
df.to csv( hastl _normalization.csv', tndex-False)

Pasa

A& NK

import pandas as pd
from Sastrawi.Stemmer.StemmerFactory import
StemmerFactory
# Inisialisasi stemmer
stemmer = StemmerFactory().create_stemmer( )
# Load data
df = pd.read_csv('/content/hasil_normalization.csv')
df['normalization'] = df['normalization'].fillna("'"')
# Fungst stemming
def stem_text(text):
return " ".join([
word if word in exception_words else
stemmer.stem(word)
for word in str(text).split()
1)
# Terapkan & simpan
df['stemming'] = df{'normalization'].apply(stem_text)
df.to_csv('hasil_stemming.csv', index=False)

143



Lampiran 9. Kode Downsampling Data

import pandas as pd
from sklearn.utils import resample

# Load data
df = pd.read_csv("/content/hasil_stemming.csv")

# Pisahkan kelas

df_neg = df[df["Label"] == "N"]
df_net = df[df["Label"] == "0"]
df_pos = df[df["Label"] == "P"]

# Tentukan jumlah minimum
min_size = min(len(df_neg), len(df_net), len(df_pos))

# Downsampling

df_neg = resample(df_neg, replace=False,
n_samples=min_size, random_state=42)
df_net = resample(df_net, replace=False,
n_samples=min_size, random_state=42)
df_pos = resample(df_pos, replace=False,
n_samples=min_size, random_state=42)

# Gabungkan & acak

df_down = pd.concat([df_neg, df_net, df_pos]) \
.sample(frac=1, random_state=42) \
.reset_index(drop=True)

# Simpan

df_down.to_csv("/content/data_downsampling_only.csv",
index=False)

144



Lampiran 10. Kode Easy Data Augmentation (EDA)

import pandas as pd

import random

import numpy as np

from collections import Counter

2 KONFIGURASI
INPUT_PATH = "/content/hasil_stemming.csv"
OQUTPUT_PATH = "/content/hasil_stemming_eda.csv"

TEXT_COL = "cleaning_data"
LABEL _COL = "Label"

AUGMENT_RATIO = 0.5
SEED = 42

random. seed(SEED)
np.random.seed(SEED)

& LOAD PATA

df = pd.read_csv(INPUT_PATH)

df = dfr[[TEXT_COL, LABEL_COL]]).dropna()
df = df{df[LABEL_COL]).isin(["P", "N",
“0"1)].reset_index(drop=True)
df.columns = ["text"”, "label"]

# KAMUS SINONIM
SYN_DICT = {

“"indah": ["“"cantik"”, "menawan"],

“bagus": ["mantap", “"oke"],

"buruk": ["jelek", "kurang bailk"],
“mahal”: [“"cukup mahal", "harga tinggi"],
"murah": [“terjangkau", "ramah kantong"],
"ramai": ["padat", "banyak orang”],
“"tenang": [“damal", “"hening”],

"kotor": [“Jorok"”, "kurang bersth"],

}

& FUNGSI EDA
def synonym_replacement(words, p=0.3):
return [
random.choice(SYN_DICT[w]) if w in SYN_DICT
and random.random() <= p else w
for w in words
1

def random_deletion(words, p=0.1):
if len(words) == 3:
return words
new _words = [w for w in words Lf random.random() >
(28
return new_words 1Tt new_words else words

def random_swap(words):
if len(words) < 2:
return words
L, J = random.sample(range(len(words)), 2)
words[i], words[j] = words[jl, words[1i]
return words

def eda_transform(text):
words = text.split()
if not words:
return text
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op = random.choice([
lambda x: synonym_replacement(x),
lambda x: random_deletion(x),
lambda x: random_swap(x)

1)

return

.join(op(words))

# AUGMENTASI (kelas minoritas)
augmented_rows = []

for label in ["N", "0"]:
subset = df[df["label”] == label]
n_aug = int(len(subset) * AUGMENT_RATIO)
for _ in range(n_aug):
row = subset.sample(1l).iloc[0]
new_text = eda_transform(row["text"])

if new_text != row["text"]:
augmented_rows.append({
“text": new_text,
"label": label
1
# GABUNG & SIMPAN
df_aug = pd.concat([df, pd.DataFrame(augmented_rows)],
ignore_index=True)

df_aug = df_aug.rename(columns={
“text": TEXT_COL,
“label": LABEL_COL

}H

df_aug.to_csv(OUTPUT_PATH, index=False)
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Lampiran 11. Kode Downsampling dan EDA

-

import pandas as pd

import random

import numpy as np

from collections import Counter

# KONFIGURASIT

INPUT_PATH = "/content/hasil_stemming.csv"
QUTPUT _PATH =
“/content/hasil_stemming_eda_downsampling.csv"

TEXT_COL = "stemming"
LABEL_COL = "Label"
EDA_RATIO = 0.5
MAX_RATIO_P = 1.5
SEED = 42

random.seed(SEED)
np.random. seed(SEED)

& LOAD DATA

df = pd.read_csv(INPUT_PATH)

df = df[[TEXT_COL, LABEL_COL]].dropna()
df = dff{dfl[LABEL_COL]).isin(["P", "N"“,
"O0"1)].reset_index(drop=True)
df.columns = [“text", "“label"]

& Penanda data asli
df["data_type”] = “real”

& KAMUS SINONIM
SYN_DICT = {

"indah": ["cantik"”, "menawan"], "bagus”:
["mantap”, "baik"], "buruk": ["jelek", "kurang”],
"mahal”: ["harga tinggi"], "murah": ["terjangkau"],
“ramai“: [“padat“], “tenang“: [“damai"}, “kotor"“:
["jorok"],

# FUNGSI EDA
def synonym_replacement(words, p=0.3):
return [
random.choice(SYN_DICT[w]) i1f w in SYN_DICT
and random.random() < p else w
for w in words
1

def random_deletion(words, p=0.1):
if len(words) <= 3:
return words
new_words = [w Tor w in words Lif random.random() >

Pl
return new_words i1if new_words else words

def eda_transform(text):
words = text.split()
LT not words:
return text
op = random.choice([synonym_replacement,
random_deletion])
return " ".join(op(words.copy()))
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# EDA (kelas minoritas)
augmented_rows = []

for label in ["N", "O0"]:
subset = df[df["label"] == label]
n_aug = int(len(subset) * EDA_RATIO)

for _ in range(n_aug):
row = subset.sample(l).iloc[0]
new_text = eda_transform(row["text"])

if new_text != row["text"]:
augmented_rows.append({
"text": new_text,
"label": label,
“"data_type": "eda"
})
df_eda = pd.concat([df, pd.DataFrame(augmented_rows)],
ignore_index=True)
df_eda = df_eda.drop_duplicates()

# DOWNSAMPLING kelas positirf

counts = Counter(df_eda["label"])

max_minor = max(counts["N"], counts["0"])

max_p = int(max_minor * MAX_RATIO_P)

df_p = df_eda[df_eda["label"] == "P"].sample(
n=min(len(df_eda[df_eda["label"] == “P"]), max_p),
random_state=SEED

)

df_n = df_eda[df_eda["label"]

df_o = df_eda[df_eda["label"]

OINII ]
“0”]

df_final = pd.concat([df_p, df_n, df_o])
df_final = df_final.sample(frac=1,
random_state=SEED).reset_index(drop=True)

& STIMPAN
df_final = df_final.rename(columns={
“text”: TEXT_COL),

"label": LABEL_COL
9]

df_final.to_csv(OUTPUT_PATH, index=False)
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Lampiran 12. Kode Fine Tuning IndoBERT

®ee
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import
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None,
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format(
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format/(
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is _avallable()

WeightedTrainer(

®




trainer.predict(test_ds)
test_df["Label"]
preds.predictions.argmax(axis=1)

d(y_true.tolist())

nd(y_pred.tolist())

metric_accuracy.compute(predictions=y_pred,
references=y_true)["accuracy"]
f1 = metric_fl.compute(predictions=y_pred,
references=y_true, average="macro")["f1"]
fold_results.append((acc, f1))

np.mean([r[®] for r in fold_results])
np.mean([r[1] for r in fold_results])

print(f"Mean Accuracy : {acc_mean:.4f}")
print(f"Mean F1 Macro : {fl_mean:.4f}")
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Lampiran 13. Distribusi Data 28 DWT Kabupaten Karangasem

NO | NAMA DAYA TARIK WISATA Data P N (0]
1 DTW Taman Soekasada Ujung 1594 | 1376 140 78
2 DTW Pesona Bukit Asah Bali 217 189 23 5
3 DTW Pantai Pasir Putih/ Virgin Beach 659 585 44 30
4 DTW Pantai Jasri 123 107 13 3
5 DTW Candidasa 151 136 11 4
6 DTW Museum Lontar Dukuh Penaban 101 101 0 0
7 DTW Tenganan Pegringsingan 554 459 49 46
8 DTW Padangbai 529 131 319 79
9 DTW Tenganan Dauh Tukad 15 12 2 1
10 | DTW Pantai Blue Lagoon 1228 912 244 72
11 | DTW Pantai Wates Yeh Malet 38 22 9 7
12 | DTW Jemeluk 173 147 13 13
13 | DTW Pesona Bukit Lempuyang 4149 |.1445 | 1517 | 1187
14 | DTW Taman Tirta Gangga 4222 | 3800 231 191
15 | DTW Maha Gangga Valley 420 386 24 10
16 | DTW Pesona Alam Kastala 22 20 1 1
17 | DTW Agrowisata Salak Sibetan 87 86 0 1
18 | DTW Bukit Surga 32 22 7 3
19 | DTW Bukit Putung 22 15 4 3
20 | DTW Pesona Alam Jaga Satru 283 266 10 7
21 | DTW Lingkungan Pura Agung Besakih | 4301 | 2763 958 580
22 | DTW Taman Edelweis Bali 945 854 64 27
23 | DTW Telaga Surya 444 374 42 28
24 | DTW Pesona Alam Sangkan Gunung 15 9 3 3
25 | DTW Air Terjun Gembleng 1170 | 1117 23 30
26 | DTW Savana Tianyar 457 346 84 27
27 | DTW Pantai Amed 503 433 41 29
28 | DTW Pantai Bias Tugel 381 331 38 12
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