BAB YV

SIMPULAN DAN SARAN

5.1 Simpulan

Berdasarkan hasil penelitian ini diperoleh kesimpulan sebagai berikut, yang

sekaligus menjawab poin-poin tujuan dan manfaat penelitian:

1.

Penelitian berhasil mengembangkan dan mengimplementasikan aplikasi web
sentiment analysis berbasis Flask framework yang mampu menganalisis ulasan
pelanggan Tokopedia secara otomatis. Sistem yang dibangun telah terintegrasi
dengan fitur automated web scraping menggunakan Selenium, real-time sentiment
classification dengan akurasi 85-95%, dan interactive dashboard yang dilengkapi
role-based access control untuk memisahkan akses antara admin dan stakeholder
business, sehingga memastikan keamanan dan efisiensi pengelolaan data.

Sistem berhasil mengidentifikasi dan menganalisis sentimen pelanggan terhadap
produk-produk di Tokopedia melalui automated data processing yang menghasilkan
visualisasi interaktif komprehensif. Implementasi word cloud, sentiment distribution
charts, dan keyword analysis yang dapat diakses melalui web dashboard telah
terbukti memberikan business intelligence yang actionable dan memudahkan
interpretasi data sentimen secara visual dan intuitif.

Penelitian berhasil menyediakan rekomendasi strategis berbasis data melalui
stakeholder dashboard yang menampilkan insights komprehensif dengan dukungan
fitur automated reporting dalam format PDF dan admin-curated analysis. Sistem ini
terbukti membantu pengambilan keputusan dalam peningkatan kualitas produk dan
optimalisasi customer experience secara data-driven, dengan mereduksi waktu

pemrosesan dari 2-3 jam manual menjadi 5-10 menit otomatis untuk 1000+ ulasan.
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4.

Sistem terintegrasi yang dikembangkan berhasil mendemonstrasikan koneksi antara
automated sentiment analysis dengan business actionable insights melalui web-
based solution yang dapat digunakan secara real-time. Implementasi ini
memungkinkan strategic decision making yang lebih efektif dalam bidang
pemasaran, product development, dan customer service optimization dengan
dukungan data sentimen yang akurat dan terkini.

Penelitian memberikan kontribusi akademis signifikan dalam penerapan web-based
sentiment analysis untuk e-commerce Indonesia dengan mendemonstrasikan
integrasi teknologi modern (Flask, scikit-learn, Selenium) dalam menghasilkan end-
to-end business intelligence solution yang scalable dan user-friendly. Kontribusi ini
mencakup pengembangan framework yang dapat diadaptasi untuk platform e-
commerce lainnya di Indonesia, serta metodologi yang dapat menjadi referensi untuk

penelitian sejenis di masa mendatang.

5.2 Saran

l.

Mengembangkan RESTful API untuk meningkatkan scalability dan memungkinkan
integrasi dengan sistem lain.

Mengembangkan multi-platform support untuk menganalisis ulasan dari platform
lain seperti Shopee dan Bukalapak.

Menambahkan advanced NLP techniques seperti BERT yang dioptimalkan untuk
Indonesian language processing untuk meningkatkan akurasi analisis sentimen.
Mengembangkan automated alert system untuk memberikan notifikasi proaktif
ketika terjadi perubahan sentimen yang signifikan

Berikan bobot berdasarkan panjang teks atau tingkat keyakinan model untuk

meningkatkan confidence score.
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Lampiran 1. Requirement Elicitation 1
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Lampiran 2. Requirement Elicitation 2
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Lampiran 3. Requirement Elicitation 3

No Analisis Kebutuhan Sistem Ket
Saya Ingin Sistem dapat : EEERIERR
: Qowncm DoSk board  interanir
2| e i SYHE  Stamevpipr Wi Do
3oy loaning  Cepat
4
5
6
T
8
9
10
11
Tangerang,SM ZOZS
Pembimbing Responden Mahasiswa
PT. na@’ﬁ&m Tbk
A . Y90
Andi Leo, S.Kom., M.Kom. Amos Dwi Prasetyo
NIDN: 0405106204 NIM : 20210700009

139



Lampiran 4. Requirement Elicitation 4
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Lampiran 7. Listing Coding Scraping Tokopedia

for 1in range(pages):
progress = 20 + (i * 60 / pages)
scraping_status["progress'" ] = int(progress)

scraping_status["message"] = f"'Scraping page {i+1} of {pages}..."

self.log_debug(f"Processing page {i+1}")

# Use improved parsing method with BeautifulSoup

soup = BeautifulSoup(driver.page source, "html.parser")

containers = soup.findAll('article', attrs={'class': 'css-ccpeS8t'})

if not containers:
self.log_debug("Primary selector not found, trying alternatives...")
# Try alternative selectors

containers-= soup.findAll('article', attrs={'class": re.compile(r'css-\w+")})
self.log_debug(f"Found {len(containers)} containers")
page reviews = []
for container in containers:

try:

review_element = container.find('span’, attrs={'data-testid': 'IblitemUlasan'})

review = self.clean text(review_element.text) if review element else None

if not review or len(review) < 10:

continue
# Extract product name using improved selector

nama_produk element = container.find('a', attrs={'class": 'styProduct'})

if not nama_produk element:
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# Try alternative selectors
nama_produk element = container.find('a', attrs={"href"

re.compile(r'/product/")})

nama_produk = self.clean text(nama_ produk element.text) if

nama_produk element else "Tidak tersedia"

# Extract rating using improved selector
rating_element = container.find('div', attrs={'data-testid": 'icnStarRating'})
if rating_element:

rating = self.clean text(

o

rating_element.get('aria-label', ").replace('Rating ',"").replace('bintang', ")
)
else:
rating, element = container.find('div', attrs={'aria-label': re.compile(r'Rating \d+
bintang')})
if rating_element:
rating_text = rating_element.get(‘aria-label', ")
numbers = re.findall(r'\d+', rating_text)
rating = numbers[0] if numbers else "5"
else:

rating ="5" # Default

review_data = {
'Ulasan': review,
'Nama_ Produk': nama_produk,
'Rating': rating

H

page reviews.append(review_data)

except Exception as e:
self.log_debug(f"Error processing container: {e}")
continue

Lampiran 8. Listing Coding Sentiment Analysis Tokopedia
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def basic analyze sentiment(self, csv_path, progress callback=None):

"""Fallback basic sentiment analysis

global analysis_status

try:
if progress_callback:
progress_callback(10, "Loading data...")
analysis_status["message"] = "Loading data..."

df = pd.read csv(csv_path)
print(f' (4] Dataloaded: {len(df)} rows")

if progress_callback:

progress_callback(20, "Preprocessing...")

analysis, status["message"] = "Preprocessing text..."

dff'Ulasan_Clean'] = df]'Ulasan'].apply(self.normalize text)

# Create labels from ratings
dff'Label'] = dff'Rating'].apply(lambda x: 1 if int(float(str(x).replace('bintang’,
").strip())) > 3 else 0)

if progress_callback:

progress_callback(40, "Training model...")

analysis_status["message"] = "Training model..."

# Vectorize

self.vectorizer = TtfidfVectorizer(max_features=1000, decode error="replace’)
X = self.vectorizer.fit _transform(df['Ulasan_Clean'])

y = df]'Label']

# Train model

X train, X test, y train,y test = train test split(

145



X.toarray(), y, test_size=0.2, random_state=42, stratify=y if len(set(y)) > 1 else

None

)

self.model = GaussianNB()
self.model.fit(X train, y_train)

if progress_callback:

progress_callback(60, "Making predictions...")

analysis_status["message"] = "Making predictions..."
# Predict
predictions = self.model.predict(X.toarray())

# Enhanced predictions using rule-based approach
enhanced predictions = []
for i, review in enumerate(df['Ulasan']):

ml pred = predictions[i]

rule pred = self.rule based prediction(review)

# Combine ML and rule-based
if rule pred is not None:

enhanced predictions.append(rule pred)
else:

enhanced predictions.append(ml_pred)

dff'Predicted Sentiment'] = enhanced predictions
df['Sentiment'] = df]'Predicted Sentiment'].map({0: 'Negatif', 1: 'Positif'})

if progress_callback:

progress_callback(80, "Calculating metrics...")

analysis_status["message"] = "Calculating metrics..."

# Calculate metrics
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if len(X_test) > 0:
y_pred = self.model.predict(X_test)
accuracy = accuracy score(y_test, y pred)
precision = precision_score(y_test, y_pred, average='weighted', zero division=0)
recall = recall score(y_test, y _pred, average='weighted', zero division=0)
fl1 = f1 score(y_test, y pred, average='weighted', zero division=0)
else:

accuracy = precision = recall = fl1 = 0.8 # Default values

positive count = sum(enhanced predictions)

negative _count = len(enhanced predictions) - positive count

metrics = {
'accuracy': float(accuracy),
'precision': float(precision),
'recall': float(recall),
'f1_score': float(f1),
'total“reviews': int(len(df)),
'positive_reviews': int(positive_count),
'negative reviews': int(negative count),

'method "used': 'basic_fallback'
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Lampiran 9. Listing Coding Visualisasi & Export PDF Tokopedia

def generate wordclouds(self, df, base filename):
"""Generate wordclouds for positive and negative sentiments"""
try:
# Create plots directory if it doesn't exist
plots_dir = os.path.join(BASE DIR, 'static', 'plots')

os.makedirs(plots_dir, exist ok=True)

# Indonesian stopwords
stopwords = {'yang', 'dan', 'di', 'dengan’, 'untuk', 'tidak’,'in1', 'dari’, 'dalam’, 'akan',
'pada’, juga’,
'saya’, 'ke', 'bisa', 'itu', 'ada’, 'sih', 'aja’, 'nya', 'yg', 'ya';'ga’; 'gak’, 'atau’, 'tapi’,

'seperti’, 'oleh’, 'karena', 'adalah’, 'kalau', 'dapat’, 'si', 'nih’, 'kok', 'banget'}

# Function te clean text and create wordcloud
def create_wordcloud from_text(text, output path, title, colormap):
# Cleamand filter text
words ="'".join([w for w in text.lower().split() if len(w) > 2 and wnot in

stopwords])

# Generaté wordcloud
if not words:
# If no words, create empty wordcloud
wordcloud = WordCloud(width=800, height=400, background color='white',
colormap=colormap, max words=100).generate('tidak ada kata")
else:
wordcloud = WordCloud(width=800, height=400, background color='white',

colormap=colormap, max words=100).generate(words)

# Plot and save wordcloud
plt.figure(figsize=(10, 5))
plt.imshow(wordcloud, interpolation='bilinear")

plt.axis('off")
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plt.title(title)
plt.tight layout(pad=0)

# Save wordcloud image with multiple name formats for compatibility
plt.savefig(output path)
print(f' () Wordcloud saved to {output path}")

# Clear figure to avoid memory issues
plt.close()
# Generate business reports with.charts (heatmap, TE-IDF, pie charts, etc.)
try:
print(f" [l ‘Generating business intelligence reports...")
business_report folder = os.path.join(BASE DIR, 'static', 'business_reports')

report generator = BusinessReportGenerator()

# Generate comprehensive.business report

report data = report generator.generate comprehensive report(
df,
business_report_folder,

result filename.replace('.json', ")

)
print(f" (] Business reports generated successfully")

# Generate business suminary table for<dashboard
print(f" B Generating business'summary table...")

business _summary_table = generate business summary table(df)

results['business summary table'] = business_summary_table
print(f"|v] Business summary table generated with

{len(business_summary_table)} products")

# Generate dynamic business insights

print(f'@ Generating dynamic business insights...")
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dynamic_insights =
generatedynamic_business_insights(business summary _table, df)
results['dynamic_business insights'] = dynamic_insights

print(f"' V) Dynamic business insights generated")

# Add chart paths to results for dashboard
if 'chart paths' not in results:

results['chart_paths'] = {}

# Update results with.chart information (atch what
BusinessReportGenerator détually’creates)
base chart name = result_filename.replace('.json', ")
results['chart paths'].update({
'tfidf" analysis': fbusiness_reports/{base chart name} tfidf analysis.png',
'sentiment_heatmap':
f'business reports/{base chart name} sentiment heatmap.png',
'sentiment_overall'":
fbusiness reports/{base chart name} sentiment overall.png',
'sentiment by rating':
fbusiness _reports/{base chart name} sentiment by rating.png',
'confidence_distribution':
fbusiness_reports/{base chart name} confidence distribution.png',
'top_products': f'business_reports/{base chart name} top products.png'
1)
(@app.route('/dashboard/<filename>/export-pdf’)
@login required(role='boss")
def export dashboard pdf(filename):
"""Export dashboard to professional PDF using WeasyPrint"""

# Check WeasyPrint availability (Line 2634-2637)

if not WEASYPRINT AVAILABLE:
flash('"PDF export feature not available. Please install WeasyPrint')
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# Load JSON data (Line 2645-2646)
with open(result path, 'r', encoding="utf-8') as f:

results = json.load(f)

# Prepare data for PDF template (Line 2649)
template data = prepare pdf data(results, filename)

# Render PDF template (Line 2652)
html_content = render_template('dashboard pdf template.html', **template data)

# Generate PDF with WeasyPrint (Line 2655-2659)

pdf = render_pdf(
HTML(string=html content, base url=request.url root),
stylesheets—[],

presentational hints=True

# Create résponse (Line 2662-2667)
response = make response(pdf)
response.headers['Content-Type'] = 'application/pdf'

response.headers['Content-Disposition'] = f'attachment; filename="{clean filename}"'
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