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LAMPIRAN 

1. Pengambilan Data 

Lampiran 1 Proses Pengambilan Data 

Lampiran 2 Memasukan Data Ke Dataframe Pandas 

Lampiran 3 Filtering dan Sorting Kolom 

Lampiran 4 Ekspor Data Ke File CSV 

Lampiran 5 Input File CSV 

 

8 df.to_csv("scrapped_data.csv", index = False, sep='|') 

1 from google_play_scraper import Sort, reviews 
2  
3 result, continuation_token = reviews( 
4     'id.go.kpu.sirekap2024', 
5     lang='id',  
6     country='id',  
7     sort=Sort.MOST_RELEVANT,  
8     count=10000000,  
9     filter_score_with=None 

10 ) 

1 import pandas as pd 
2 import numpy as np 
3  
4 df = pd.Dataframe(np.array(result),columns=['review']) 
5 df = df.join(pd.Dataframe(df.pop('review').tolist())) 
6  
7 df.head() 

1 df = df[['userName', 'score', 'at', 'content', 'thumbsUpCount']] 
2 df.sort_values(by='at', ascending=False) 
3  
4 df.head() 

5 df.to_csv("scrapped_data.csv", index = False, sep='|') 

1 import pandas as pd 
2  
3 file_csv = 'scrapped_data.csv' 
4  
5 df = pd.read_csv(file_csv, sep='|') 
6  
7 print(df) 
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Lampiran 6 Proses Distribusi Rating 

Lampiran 7 Proses Wordcloud 

  

1 import matplotlib.pyplot as plt 
2  
3 plt.figure(figsize=(8, 6)) 
4 ratings, counts = 

zip(*sorted(dict(df['Rating'].value_counts()).items())) 
5 plt.bar(ratings, counts, alpha=0.7, edgecolor='black', align='center') 
6 plt.title('Distribusi Rating') 
7 plt.xlabel('Rating') 
8 plt.ylabel('Frekuensi') 
9 plt.xticks(ratings) 
10 plt.grid(axis='y', linestyle='--', alpha=0.7) 
11 plt.show() 
12  
13 rating_counts = df['Rating'].value_counts().sort_index() 
14  
15 for rating, count in rating_counts.items(): 
16     print(f"Rating {rating}: {count} kali") 

17 import matplotlib.pyplot as plt 
18  
19 plt.figure(figsize=(8, 6)) 
20 ratings, counts = 

zip(*sorted(dict(df['Rating'].value_counts()).items())) 
21 plt.bar(ratings, counts, alpha=0.7, edgecolor='black', align='center') 
22 plt.title('Distribusi Rating') 
23 plt.xlabel('Rating') 
24 plt.ylabel('Frekuensi') 
25 plt.xticks(ratings) 
26 plt.grid(axis='y', linestyle='--', alpha=0.7) 
27 plt.show() 
28  
29 rating_counts = df['Rating'].value_counts().sort_index() 
30  
31 for rating, count in rating_counts.items(): 
32     print(f"Rating {rating}: {count} kali") 
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2. Pra-proses Data 

Lampiran 8 Proses Pemberian ID Disetiap Data 

Lampiran 9 Proses Lower Case 

Lampiran 10 Proses Remove Unnecessary Character 

 

 

 

 

1 digit_count = len(str(len(df))) 
2  
3 df.insert(0, 'ID', df.index.map(lambda x: 'd' + 

str(x+1).zfill(digit_count))) 
4  
5 print(df) 

1 import time 
2  
3 def lowercase(text): 
4     return text.lower() 
5  
6 start_time = time.time() 
7 df['komentar_lowercase'] = df['Komentar'].apply(lowercase) 
8 end_time = time.time() 
9 time_taken = end_time - start_time 
10  
11 print(df[['Komentar', 'komentar_lowercase']]) 
12 print("Waktu proses:", time_taken, "detik") 

1 import re 
2  
3 def remove_unnecessary_char(text): 
4     text = re.sub('((www\.[^\s]+)|(https?://[^\s]+)|(http?://[^\s]+))',' 

',text) 
5     text = re.sub('\n',' ',text) 
6     text = re.sub('\r',' ',text) 
7     text = re.sub(r'\\x..',' ',text) 
8     text = re.sub('  +', ' ', text) 
9     text = re.sub('[^0-9a-zA-Z]+', ' ', text) 
10     return text 
11  
12 start_time = time.time() 
13 df['komentar_remove_char'] = 

df['komentar_lowercase'].apply(remove_unnecessary_char) 
14 end_time = time.time() 
15 time_taken = end_time - start_time 
16  
17  
18 print(df[['komentar_lowercase', 'komentar_remove_char']]) 
19 print("Waktu proses:", time_taken, "detik") 
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Lampiran 11 Source Code Kamus "4 lebih list kata KBBI.txt" 

Lampiran 12 Cek Kata Tidak Baku 

12 import re 
13  
14 # Path untuk file input dan output 
15 file_path = "kbi.txt" 
16 output_file_path = "4 kata lebih list kata.txt" 
17  
18 # Membaca konten file 
19 with open(file_path, "r", encoding="utf-8") as file: 
20     text = file.read() 
21  
22 # Ekstraksi kata-kata dan konversi ke huruf kecil 
23 words = re.findall(r'\b\w+\b', text.lower()) 
24  
25 # Menghapus kata-kata yang mengandung karakter numerik 
26 words = [word for word in words if not any(char.isdigit() for char in 

word)] 
27  
28 # Menghapus kata-kata yang hanya terdiri dari satu hingga tiga huruf 
29 words = [word for word in words if len(word) >= 4] 
30  
31 # Menghapus duplikat kata dengan menggunakan set 
32 unique_words = set(words) 
33  
34 # Mengurutkan kata-kata sesuai dengan abjad 
35 sorted_words = sorted(unique_words) 
36  
37 # Membuka file untuk menulis hasil output 
38 with open(output_file_path, "w", encoding="utf-8") as output_file: 
39     for word in sorted_words: 
40         output_file.write(word + "\n") 
41  
42 print(f"Kata-kata unik telah disimpan di file {output_file_path}") 

1 with open('4 lebih list kata KBBI.txt', 'r', encoding='utf-8') as file: 
2     kamus_baku = set(file.read().splitlines()) 
3  
4 def detect_and_insert_unknown_words(text, baku_dict): 
5     words = text.split() 
6     unknown_words = [word for word in words if word.lower() not in 

baku_dict] 
7     return ', '.join(unknown_words) 
8  
9 df['Kata_Tidak_Baku'] = df['komentar_stemming'].apply(lambda x: 

detect_and_insert_unknown_words(x, kamus_baku)) 
10  
11 print(df['Kata_Tidak_Baku']) 
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Lampiran 13 Cek List Kata Tidak Baku 

Lampiran 14 Proses Input "kamus_tidak_baku" 

Lampiran 15 Proses Spell Checker 

Lampiran 16 Proses Stemming 

43 alay_dict = pd.read_csv('kamus_tidak_baku.csv', sep=",", 
encoding='latin-1', header=None) 

44 alay_dict = alay_dict.rename(columns={0: 'original', 
45                                       1: 'replacement'}) 
46  
47 alay_dict_map = dict(zip(alay_dict['original'], 

alay_dict['replacement'])) 

12 def normalize_alay(text): 
13     return ' '.join([alay_dict_map[word] if word in alay_dict_map 
14                      else word for word in text.split(' ')]) 
15  
16 start_time = time.time() 
17 df['komentar_spellchecker'] = df['komentar_remove_char'].apply 

(normalize_alay) 
18 end_time = time.time() 
19 time_taken = end_time - start_time 
20  
21 print(df[['komentar_remove_char', 'komentar_spellchecker']]) 
22 print("Waktu proses:", time_taken, "detik") 

1 def detect_and_create_dataframe(text, baku_dict): 
2     words = text.split() 
3     kata_tidak_baku = set(word.lower() for word in words if word.lower() 

not in baku_dict) 
4     return pd.Dataframe({'Kata_Tidak_Baku': list(kata_tidak_baku)}) 
5  
6 df_kata_tidak_baku = pd.concat([detect_and_create_dataframe(row, 

kamus_baku) for row in df['komentar_stemming']], ignore_index=True) 
7  
8 df_kata_tidak_baku = df_kata_tidak_baku.drop_duplicates() 
9 df_kata_tidak_baku_sorted = 

df_kata_tidak_baku.sort_values(by='Kata_Tidak_Baku') 
10  
11 print(df_kata_tidak_baku_sorted) 

1 from Sastrawi.Stemmer.StemmerFactory import StemmerFactory 
2 factory = StemmerFactory() 
3 stemmer = factory.create_stemmer() 
4  
5 def stemming(text): 
6     return stemmer.stem(text) 
7  
8 start_time = time.time() 
9  

10 df['komentar_stemming'] = df['komentar_spellchecker'].apply(stemming) 
11  
12 end_time = time.time() 
13 time_taken = end_time - start_time 
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Lampiran 17 Cek Data Kosong 

Lampiran 18 Hapus Data Kosong 

3. Proses Klasifikasi dan Evaluasi F1-Score Wordnet 

Lampiran 19 Proses Penerjemahan Data Ulasan ke dalam Bahasa Inggris 

  

1 !pip install Deep-translator 
2  
3 from deep_translator import GoogleTranslator 
4 langs_dict = GoogleTranslator().get_supported_languages(as_dict=True) 
5 import time 
6  
7 def translate_komentar(text): 
8     text_translated = GoogleTranslator(source='id', 

target='en').translate(text) 
9     return text_translated 
10  
11 from tqdm import tqdm 
12  
13 tqdm.pandas() 
14  
15 start_time = time.time() 
16 df['Translated'] = 

df['komentar_stemming'].progress_apply(translate_komentar) 
17 end_time = time.time() 
18 time_taken = end_time - start_time 
19  
20 print(df[['komentar_stemming', 'Translated']]) 
21 print("Waktu proses:", time_taken, "detik") 

1 import numpy as np 
2  
3 df['komentar_stemming'] = df['komentar_stemming'].replace('', np.nan) 
4  
5 baris_nan = df[df['komentar_stemming'].isnull()] 
6 jumlah_nan = df['komentar_stemming'].isnull().sum() 
7 print(f"Jumlah NaN pada kolom 'komentar_stemming': {jumlah_nan}") 
8 print(baris_nan) 

1 df_cleaned = df.dropna(subset=['komentar_stemming']) 
2 df_cleaned 
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Lampiran 20 Fungsi Hitung Score 

Lampiran 21 Proses Wordnet 

  

1 start_time = time.time() 
2 score_Wordnet, sentiment_score = 

zip(*df['Translated'].apply(scoring_sentiment)) 
3 df['Score_Wordnet'] = score_Wordnet 
4 df['Sentiment_Score'] = sentiment_score 
5 end_time = time.time() 
6 time_taken = end_time - start_time 
7  
8 print(df[['komentar_stemming', 'Score_Wordnet','Sentiment_Score']]) 
9 print("Waktu proses:", time_taken, "detik") 

1 from TextBlob import TextBlob 
2  
3 def scoring_sentiment(text): 
4     analysis = TextBlob(text) 
5     sentiment_score = analysis.sentiment.polarity 
6     # print("Sentiment polarity:", sentiment_score) 
7     score_Wordnet = 0 
8  
9     if sentiment_score > 0.5: 
10         score_Wordnet = '5 star' 
11     elif 0.2 <= sentiment_score <= 0.5: 
12         score_Wordnet = '4 star' 
13     elif -0.2 < sentiment_score < 0.2: 
14         score_Wordnet = '3 star' 
15     elif -0.5 <= sentiment_score <= -0.2: 
16         score_Wordnet = '2 star' 
17     else: 
18         score_Wordnet = '1 star' 
19  
20     return score_Wordnet, sentiment_score 



52 
 

Lampiran 22 Proses Evaluasi F1-Score Wordnet 

  

1 import pandas as pd 
2 import numpy as np 
3 import matplotlib.pyplot as plt 
4 from sklearn.metrics import confusion_matrix, f1_score 
5 from matplotlib.ticker import FixedLocator 
6  
7 cm = confusion_matrix(df['Rating'], df['Score_Wordnet']) 
8  
9 Macro_f1 = f1_score(df['Rating'], df['Score_Wordnet'], Average='Macro') 
10 print(f"Macro F1-Score: {Macro_f1}") 
11  
12 fig, ax = plt.subplots(figsize=(10, 8), dpi=100) 
13 cax = ax.matshow(cm, cmap=plt.cm.Greens) 
14 fig.colorbar(cax) 
15  
16 tick_marks = np.arange(len(np.unique(df['Rating']))) 
17 ax.set_xticks(tick_marks) 
18 ax.set_yticks(tick_marks) 
19 ax.set_xticklabels(list(range(1, 6))) 
20 ax.set_yticklabels(list(range(1, 6))) 
21  
22 plt.xlabel('Predicted') 
23 plt.ylabel('Actual') 
24 plt.title('Confusion Matrix Wordnet') 
25  
26 thresh = cm.max() / 2 
27 for i in range(len(cm)): 
28     for j in range(len(cm[i])): 
29         value = cm[i][j] 
30         text_color = 'white' if value > thresh else 'black' 
31         ax.text(j, i, str(value), va='center', ha='center', 

color=text_color) 
32 plt.show() 
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4. Proses Klasifikasi dan Evaluasi F1-Score Decision Tree CART 

Lampiran 23 Proses Penentuan Input dan Kelas 

Lampiran 24 Proses Ekstraksi Fitur TF-IDF 

1 X = df['komentar_stemming'] 
2 y = df['Rating'] 

1 from sklearn.feature_extraction.text import TfidfVectorizer 
2  
3 vectorizer = TfidfVectorizer() 
4 features = vectorizer.fit_transform(X) 

1 import numpy as np 
2 import matplotlib.pyplot as plt 
3 from sklearn.metrics import confusion_matrix, Precision_score, 

Recall_score, f1_score 
4 from sklearn.model_selection import KFold, cross_val_predict 
5  
6 def cross_validation(model, _X, _y, _cv): 
7     kf = KFold(n_splits=_cv, shuffle=True, random_state=42) 
8     fold_count = 1 
9     results = {} 
10     fold_predictions = [] 
11     overall_cm = np.zeros((len(np.unique(_y)), len(np.unique(_y))), 

dtype=int) 
12  
13     for train_index, test_index in kf.split(_X): 
14         X_train, X_test = _X[train_index], _X[test_index] 
15         y_train, y_test = _y[train_index], _y[test_index] 
16  
17         model.fit(X_train, y_train) 
18         y_pred = model.predict(X_test) 
19         fold_predictions.append(y_pred) 
20         cm = confusion_matrix(y_test, y_pred) 
21  
22         results[f"Fold {fold_count}"] = { 
23             "Confusion Matrix": cm, 
24             "Precision": Precision_score(y_test, y_pred, 

Average='Macro'), 
25             "Recall": Recall_score(y_test, y_pred, Average='Macro'), 
26             "F1 Score": f1_score(y_test, y_pred, Average='Macro') 
27         } 
28         overall_cm += cm 
29         fold_count += 1 
30  
31     for key, value in results.items(): 
32         print(key + ":") 
33         print("Confusion Matrix:") 
34         print(value["Confusion Matrix"]) 
35         print("Precision:", value["Precision"]) 
36         print("Recall:", value["Recall"]) 
37         print("F1 Score:", value["F1 Score"]) 
38         print() 
39  
40         fig, ax = plt.subplots(figsize=(10, 8), dpi=100) 
41         im = ax.imshow(value["Confusion Matrix"], 
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41         im = ax.imshow(value["Confusion Matrix"], 
interpolation='nearest', cmap=plt.cm.Greens) 

42         ax.figure.colorbar(im, ax=ax) 
43  
44         class_names = np.unique(_y) 
45         ax.set(xticks=np.arange(len(class_names)), 
46                yticks=np.arange(len(class_names)), 
47                xticklabels=class_names, yticklabels=class_names, 
48                title=f'Confusion Matrix - {key}', 
49                ylabel='True label', 
50                xlabel='Predicted label') 
51  
52         thresh = value["Confusion Matrix"].max() / 2. 
53         for i in range(value["Confusion Matrix"].shape[0]): 
54             for j in range(value["Confusion Matrix"].shape[1]): 
55                 ax.text(j, i, format(value["Confusion Matrix"][i, j], 

'd'), 
56                         ha="center", va="center", 
57                         color="white" if value["Confusion Matrix"][i, j] 

> thresh else "black") 
58  
59         plt.show() 
60  
61     print("Overall Confusion Matrix:") 
62     print(overall_cm) 
63     print() 
64  
65     fig, ax = plt.subplots(figsize=(10, 8), dpi=100) 
66     cax = ax.matshow(overall_cm, cmap=plt.cm.Greens) 
67     fig.colorbar(cax) 
68  
69     class_names = np.unique(_y) 
70     ax.set_xticks(np.arange(len(class_names))) 
71     ax.set_yticks(np.arange(len(class_names))) 
72     ax.set_xticklabels(class_names) 
73     ax.set_yticklabels(class_names) 
74     plt.xlabel('Predicted') 
75     plt.ylabel('Actual') 
76     plt.title('Overall Confusion Matrix') 
77  
78     thresh = overall_cm.max() / 2. 
79     for i in range(overall_cm.shape[0]): 
80         for j in range(overall_cm.shape[1]): 
81             ax.text(j, i, format(overall_cm[i, j], 'd'), ha='center', 

va='center', 
82                     color='white' if overall_cm[i, j] > thresh else 

'black') 
83  
84     plt.show() 
85  
86     y_pred = cross_val_predict(model, _X, _y, cv=_cv) 
87     cm_overall = confusion_matrix(_y, y_pred) 
88  
89     Precision_Macro = Precision_score(_y, y_pred, Average='Macro') 
90     print(f"\nPrecision Macro: {Precision_Macro}") 
91  
92     Recall_Macro = Recall_score(_y, y_pred, Average='Macro') 
93     print(f"Recall Macro: {Recall_Macro}") 
94  
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Lampiran 25 Proses Cross-Validation 10 Fold 

Lampiran 26 Menampilkan Jumlah Data Setiap Pembagian Fold 

Lampiran 27 Proses Input Model Klasifikasi Decision Tree CART 

Lampiran 28 Proses Visualisasi Model dengan Menjalankan Cross Validation 

  

1 kfold = KFold(n_splits=10, shuffle=False) 
2 for fold, (train_index, test_index) in enumerate(kfold.split(X, y), 1): 
3     X_train, X_test = X[train_index], X[test_index] 
4     y_train, y_test = y[train_index], y[test_index] 
5  
6     print(f'Fold {fold}:') 
7     print(f'  - Train data: {len(X_train)} samples') 
8     print(f'  - Test data: {len(X_test)} samples') 
9     print(f'  - Train Index: {train_index 
10 }') 
11     print(f'  - Test Index: {test_index}') 

1 from sklearn.tree import DecisionTreeClassifier 
2  
3 cart_model = DecisionTreeClassifier( 
4     criterion='gini',          
5     max_depth=None,            
6     min_samples_split=2,       
7     min_samples_leaf=1,        
8     max_features=None,         
9     class_weight=None,         
10     random_state=0             
11 ) 

1 import time 
2  
3 start_time = time.time() 
4 cv_results, fold_predictions = cross_validation(cart_model, features, y, 

_cv=10) 
5  
6 end_time = time.time() 
7 time_taken = end_time - start_time 
8 print("Waktu proses:", time_taken, "detik") 

94  
95     f1_score_Macro = f1_score(_y, y_pred, Average='Macro') 
96     print(f"F1-Score Macro: {f1_score_Macro}") 
97  
98     return results, fold_predictions 
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5. Dokumen 

Lampiran 29 Surat Keterangan Pengambilan Data Sekunder  
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Lampiran 30 Kartu Kendali Bimbingan Laporan Karya Ilmiah 
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