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PERBANDINGAN GRID SEARCH DAN BAYESIAN 

OPTIMIZATION PADA KLASIFIKASI COLLECTION 

INTENSITY SCORING DAN PREDIKSI CHANNEL 

RECOMMENDATION (STUDI KASUS: P2P LENDING) 

 Kelly Mae 

ABSTRAK 

 

Perkembangan teknologi yang pesat telah mendorong tumbuhnya financial technology 

(fintech), mengubah metode keuangan tradisional menjadi digital. Salah satu solusi fintech 

yang seringkali digunakan adalah Peer-to-Peer (P2P) Lending, yang menyediakan pinjaman 

online namun menghadapi tantangan dalam pembayaran kembali akibat kondisi keuangan 

nasabah yang tidak stabil. Untuk mengatasi masalah ini, P2P lending berupaya meningkatkan 

produktivitas penagihan dan komunikasi dengan nasabah melalui penerapan model 

klasifikasi Collection Intensity Scoring (CIS) dan model prediksi channel recommendation 

untuk mengoptimalkan proses penagihan. Penelitian ini bertujuan membandingkan kinerja 

Grid Search dan Bayesian Optimization pada model klasifikasi Random Forest dan model 

prediksi K-Nearest Neighbors Regressor dengan mengikuti CRISP-DM Framework. 

Penelitian ini melibatkan pengumpulan dan pemrosesan data pribadi, pinjaman, dan interaksi 

nasabah dari perusahaan P2P Lending menggunakan metode Extract, Transformation, dan 

Load (ETL). Data pre-processing dan Exploratory Data Analysis dilakukan untuk 

mempersiapkan data untuk pemodelan dengan hyperparameter optimization. Kinerja model 

dievaluasi berdasarkan accuracy dan Mean Absolute Error (MAE). Hasil penelitian 

menunjukkan Bayesian Optimization mengungguli Grid Search, meningkatkan accuracy 

pada model Random Forest menjadi 98.34% dan menurunkan MAE pada model K-Nearest 

Neighbors Regressor menjadi 0.245308. Model dengan metode Bayesian Optimization 

mengklasifikasikan data intensitas penagihan dengan benar 98 dari 100 kali percobaan, 

dengan rata-rata kesalahan prediksi sekitar 0.245 unit dari nilai sebenarnya.  

 

Kata kunci: Bayesian Optimization, Channel Recommendation, Collection Intensity 

Scoring, Grid Search, K-Nearest Neighbors, Random Forest 
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COMPARISONS OF GRID SEARCH AND BAYESIAN 

OPTIMIZATION ON COLLECTION INTENSITY SCORING 

CLASSIFICATION AND CHANNEL RECOMMENDATION 

PREDICTION (CASE STUDY: P2P LENDING) 

 Kelly Mae 

 

ABSTRACT (English) 

 

The rapid advancement of technology has spurred the expansion of financial technology 

(fintech), which has revolutionized conventional financial practices into digital formats. 

Peer-to-Peer (P2P) Lending stands out as a popular fintech solution, offering online loans. 

However, it encounters repayment hurdles due to the inconsistent financial circumstances of 

borrowers. To address this challenge, P2P lending is employing Collection Intensity Scoring 

(CIS) classification model and channel recommendation prediction model to enhance 

collection productivity and customer communication. These models aim to optimize the 

collection process. This research evaluates the performance of Grid Search and Bayesian 

Optimization techniques on Random Forest classification and K-Nearest Neighbors 

Regressor prediction models within the CRISP-DM Framework. Through the Extract, 

Transformation, and Load (ETL) method, personal, loan, and interaction data from a P2P 

Lending firm are gathered and processed. Data pre-processing and Exploratory Data 

Analysis precede modeling with hyperparameter optimization. Bayesian Optimization is 

found to be superior, enhancing the Random Forest model's accuracy to 98.34% and 

reducing the K-Nearest Neighbors Regressor model's Mean Absolute Error (MAE) to 

0.245308. With Bayesian Optimization, the CIS classification model accurately predicts 

collection intensity correctly 98 out of 100 times, with an average prediction error of 

approximately 0.245 units from the actual value. 
 

Keywords: Bayesian Optimization, Channel Recommendation, Collection Intensity Scoring, 

Grid Search, K-Nearest Neighbors, Random Forest 

 

  



 

 

ix 
Perbandingan Grid Search…, Kelly Mae, Universitas Multimedia Nusantara 

 

DAFTAR ISI 

HALAMAN PERNYATAAN TIDAK PLAGIAT ............................................. ii 

HALAMAN PENGESAHAN .............................................................................. iii 

LEMBAR PERSETUJUAN PUBLIKASI KARYA ILMIAH MAHAISWA iv 

KATA PENGANTAR ........................................................................................... v 

ABSTRAK ........................................................................................................... vii 

ABSTRACT (English) ......................................................................................... viii 

DAFTAR ISI ......................................................................................................... ix 

DAFTAR TABEL .............................................................................................. xiii 

DAFTAR GAMBAR .......................................................................................... xiv 

DAFTAR RUMUS ............................................................................................ xvii 

DAFTAR LAMPIRAN .................................................................................... xviii 

BAB I  PENDAHULUAN ..................................................................................... 1 

1.1 Latar Belakang ....................................................................................... 1 

1.2 Rumusan Masalah .................................................................................. 8 

1.3 Batasan Masalah ..................................................................................... 9 

1.4 Tujuan dan Manfaat Penelitian .......................................................... 10 

1.4.1 Tujuan Penelitian .......................................................................... 10 

1.4.2 Manfaat Penelitian ........................................................................ 10 

1.5 Sistematika Penulisan .......................................................................... 11 

BAB II  LANDASAN TEORI ............................................................................ 12 

 Penelitian Terdahulu ............................................................................ 12 

 Tinjauan Teori ...................................................................................... 16 

2.2.1 Financial Technology (Fintech) .................................................... 16 

2.2.1.1 Peer-to-Peer Lending (P2P Lending) .................................... 16 

2.2.1.2 Credit Scoring ......................................................................... 17 

2.2.2 Recommendation System ............................................................... 18 

2.2.3 Extract, Transformation, Load (ETL) ........................................... 18 

2.2.4 Grid Search ..................................................................................... 19 

2.2.5 Bayesian Optimization ................................................................... 19 

2.2.6 Evaluation Metrics ......................................................................... 22 

2.2.6.1 Accuracy .................................................................................. 22 

2.2.6.2 Precision .................................................................................. 23 



 

 

x 
Perbandingan Grid Search…, Kelly Mae, Universitas Multimedia Nusantara 

 

2.2.6.3 Recall ....................................................................................... 23 

2.2.6.4 F1-Score .................................................................................. 23 

2.2.6.5 Mean Absolute Error .............................................................. 24 

2.2.6.6 Mean Square Error ................................................................. 24 

2.2.6.7 Root Mean Square Error ........................................................ 25 

2.2.7 Statistical Tests ............................................................................... 25 

2.2.7.1 Shapiro-Wilk Test .................................................................. 25 

2.2.7.2 T-Test ....................................................................................... 26 

 Framework dan Algoritma ................................................................... 28 

2.3.1 CRISP-DM Framework ................................................................. 28 

2.3.2 Random Forest ............................................................................... 30 

2.3.3 K-Nearest Neighbors ...................................................................... 31 

 Tools ....................................................................................................... 32 

2.4.1 PostgreSQL .................................................................................... 32 

2.4.2 DBeaver .......................................................................................... 33 

2.4.3 Python ............................................................................................ 33 

2.4.4 Jupyter Notebook ........................................................................... 33 

2.4.5 R Programming Language ............................................................ 34 

2.4.6 RStudio ........................................................................................... 34 

BAB III  METODOLOGI PENELITIAN ........................................................ 35 

3.1 Gambaran Umum Objek Penelitian ................................................... 35 

3.2 Metode Penelitian ................................................................................. 35 

3.2.1 Alur Penelitian ............................................................................... 36 

3.2.1.1 Business Understanding ......................................................... 38 

3.2.1.2 Data Understanding ................................................................ 38 

3.2.1.3 Data Preparation ..................................................................... 39 

3.2.1.4 Modeling .................................................................................. 41 

3.2.1.5 Evaluation ............................................................................... 42 

3.2.2 Metode Data Mining ...................................................................... 44 

3.3 Teknik Pengumpulan Data .................................................................. 45 

3.3.1 Populasi dan Sampel ..................................................................... 45 

3.3.2 Periode Pengambilan Data ........................................................... 46 

3.4 Variabel Penelitian ............................................................................... 46 



 

 

xi 
Perbandingan Grid Search…, Kelly Mae, Universitas Multimedia Nusantara 

 

3.4.1 Variabel Dependen ........................................................................ 46 

3.4.2 Variabel Independen ..................................................................... 47 

3.5 Teknik Analisis Data ............................................................................ 49 

BAB IV  ANALISIS DAN HASIL PENELITIAN ........................................... 52 

4.1 Business Understanding ........................................................................ 52 

4.2 Data Understanding .............................................................................. 53 

4.3 Data Preparation ................................................................................... 56 

4.3.1 Extract, Transformation, Load (ETL) ........................................... 56 

4.3.1.1 Extract ..................................................................................... 56 

4.3.1.2 Transformation ....................................................................... 57 

4.3.1.3 Load ......................................................................................... 71 

4.3.2 Data Pre-Processing and Exploratory Data Analysis (EDA) ....... 73 

4.3.2.1 Data Pre-Processing for General ........................................... 73 

4.3.2.2 Data Pre-Processing for Classification .................................. 79 

4.3.2.3 Data Pre-Processing for Prediction ....................................... 83 

4.3.2.4 Exploratory Data Analysis (EDA) .......................................... 95 

4.3.2.5 Data Splitting for Classification ........................................... 106 

4.3.2.6 Data Splitting for Prediction ................................................ 109 

4.4 Modeling .............................................................................................. 110 

4.4.1 Classification ................................................................................ 110 

4.4.1.1 Random Forest ...................................................................... 111 

4.4.1.2 Hyperparameter Optimization (Grid Search & Bayesian 

Optimization) .......................................................................................... 113 

4.4.2 Prediction ...................................................................................... 118 

4.4.2.1 K-Nearest Neighbors Regressor ........................................... 119 

4.4.2.2 Hyperparameter Optimization (Grid Search & Bayesian 

Optimization) .......................................................................................... 121 

4.4.3 Model Testing ............................................................................... 125 

4.4.3.1 Classification ......................................................................... 125 

4.4.3.2 Prediction .............................................................................. 128 

4.5 Evaluation ............................................................................................ 131 

4.5.1 Random Forest ............................................................................. 132 

4.5.2 K-Nearest Neighbors Regressor .................................................. 138 



 

 

xii 
Perbandingan Grid Search…, Kelly Mae, Universitas Multimedia Nusantara 

 

4.5.3 Statistical Tests ............................................................................. 142 

4.5.3.1 Shapiro-Wilk Test ................................................................ 142 

4.5.3.2 T-Test ..................................................................................... 143 

4.6 Result and Discussion ......................................................................... 145 

BAB V  SIMPULAN DAN SARAN ................................................................. 150 

5.1 Simpulan .............................................................................................. 150 

5.2 Saran .................................................................................................... 152 

DAFTAR PUSTAKA ........................................................................................ 154 

LAMPIRAN ....................................................................................................... 164 

 

 

  



 

 

xiii 
Perbandingan Grid Search…, Kelly Mae, Universitas Multimedia Nusantara 

 

DAFTAR TABEL 
Tabel 2.1 Penelitian Terdahulu ............................................................................. 12 

Tabel 3.1 Rincian Data Splitting ........................................................................... 41 

Tabel 3.2 Perbandingan Framework KDD, SEMMA, dan CRISP-DM ............... 44 

Tabel 3.3 Struktur Data pada Variabel Dependen ................................................ 47 

Tabel 3.4 Struktur Data pada Variabel Independen untuk Klasifikasi Collection 

Intensity Scoring ................................................................................................... 47 

Tabel 3.5 Struktur Data pada Variabel Independen untuk Prediksi Channel 

Recommendation................................................................................................... 48 

Tabel 3.6 Komparasi Algoritma pada Penelitian Terdahulu terkait Credit Scoring

 ............................................................................................................................... 50 

Tabel 3.7 Komparasi Algoritma pada Penelitian Terdahulu terkait 

Recommendation System ...................................................................................... 51 

Tabel 4.1 Tabel customer_personal_information ................................................. 53 

Tabel 4.2 Tabel loan_information ......................................................................... 54 

Tabel 4.3 Tabel email_interaction......................................................................... 54 

Tabel 4.4 Tabel robocall_interaction .................................................................... 54 

Tabel 4.5 Tabel sms_interaction ........................................................................... 55 

Tabel 4.6 Tabel telephony_interaction .................................................................. 55 

Tabel 4.7 Robocall Intention ................................................................................. 65 

Tabel 4.8 Telephony Call Type ............................................................................. 66 

Tabel 4.9 Telephony Action Result ...................................................................... 67 

Tabel 4.10 Hasil Load Data .................................................................................. 72 

Tabel 4.11 Perbandingan Kinerja Model Random Forest ................................... 136 

Tabel 4.12 Hasil Evaluasi Performa Accuracy pada Model Random Forest ...... 138 

Tabel 4.13 Perbandingan Kinerja Model K-Nearest Neighbors Regressor ........ 139 

Tabel 4.14 Hasil Evaluasi Performa Mean Absolute Error (MAE) pada Model K-

Nearest Neighbors Regressor .............................................................................. 141 

Tabel 4.15 Hasil Shapiro-Wilk Test berdasarkan Metrik Accuracy dari Model 

Random Forest dan Mean Absolute Error dari Model K-Nearest Neighbors 

Regressor ............................................................................................................. 143 

Tabel 4.16 Hasil T-Test berdasarkan Metrik Accuracy dari Model Random Forest 

x Bayesian Optimization dan Mean Absolute Error dari Model K-Nearest 

Neighbors Regressor x Bayesian Optimization dengan Model Lainnya ............ 144 

Tabel 4.17 Perbandingan Performa Model Random Forest dalam Penelitian 

Terdahulu dengan Penelitian Collection Intensity Scoring (CIS) dan Channel 

Recommendation................................................................................................. 146 

Tabel 4.18 Perbandingan Performa pada Model K-Nearest Neighbors dalam 

Penelitian Terdahulu dengan Penelitian Collection Intensity Scoring (CIS) dan 

Channel Recommendation .................................................................................. 147 

 



 

 

xiv 
Perbandingan Grid Search…, Kelly Mae, Universitas Multimedia Nusantara 

 

DAFTAR GAMBAR 

Gambar 2.1 Confusion Matrix .............................................................................. 22 

Gambar 2.2 Kerangka Kerja CRISP-DM.............................................................. 28 

Gambar 3.1 Alur Penelitian................................................................................... 37 

Gambar 3.2 Data Preparation ................................................................................ 39 

Gambar 3.3 Modeling ........................................................................................... 41 

Gambar 3.4 Evaluation.......................................................................................... 42 

Gambar 4.1 Konfigurasi Import Data di DBeaver ................................................ 56 

Gambar 4.2 Hasil Extract ...................................................................................... 57 

Gambar 4.3 Query customer_loan_information ................................................... 58 

Gambar 4.4 Query telephony_interaction ............................................................. 58 

Gambar 4.5 Query mst_customer_information..................................................... 59 

Gambar 4.6 Hasil user_id dalam Tabel mst_customer_information .................... 60 

Gambar 4.7 Query mst_loan_information ............................................................ 60 

Gambar 4.8 Query mst_email_interaction ............................................................ 61 

Gambar 4.9 Query mst_robocall_interaction ........................................................ 61 

Gambar 4.10 Query mst_sms_interaction ............................................................. 62 

Gambar 4.11 Query mst_telephony_interaction ................................................... 63 

Gambar 4.12 Query mst_email_interaction_filtered ............................................ 64 

Gambar 4.13 Query mst_robocall_interaction_filtered ........................................ 64 

Gambar 4.14 Query mst_sms_interaction_filtered ............................................... 65 

Gambar 4.15 Query mst_telephony_interaction_filtered ...................................... 66 

Gambar 4.16 Query interaction_history ................................................................ 68 

Gambar 4.17 Query nearest_interaction_to_payment........................................... 69 

Gambar 4.18 Query persona_cis_with_comm_channels ...................................... 70 

Gambar 4.19 Hasil Transformation....................................................................... 71 

Gambar 4.20 Import Data ..................................................................................... 73 

Gambar 4.21 View Data Info ................................................................................ 74 

Gambar 4.22 Display Data Head .......................................................................... 74 

Gambar 4.23 Check Null Data .............................................................................. 75 

Gambar 4.24 Replace Null Data ........................................................................... 76 

Gambar 4.25 Change Data Types ......................................................................... 76 

Gambar 4.26 View Updated Data Info ................................................................. 77 

Gambar 4.27 Hasil Data Cleaning ........................................................................ 78 

Gambar 4.28 Data Standardization ....................................................................... 78 

Gambar 4.29 Hasil Data Standardization .............................................................. 78 

Gambar 4.30 Scoring Variables Initialization ....................................................... 79 

Gambar 4 31 Intensity Scoring Calculation .......................................................... 80 

Gambar 4.32 Apply Intensity Score Calculation .................................................. 81 

Gambar 4.33 Categorizing Intensity Scoring ........................................................ 81 

Gambar 4.34 Apply Categorizing Intensity Score ................................................ 82 

Gambar 4.35 Hasil Feature Engineering untuk Pendekatan Classification .......... 82 

Gambar 4.36 Data Encoding untuk Pendekatan Classification ............................ 83 



 

 

xv 
Perbandingan Grid Search…, Kelly Mae, Universitas Multimedia Nusantara 

 

Gambar 4.37 Hasil Data Encoding untuk Pendekatan Classification ................... 83 

Gambar 4.38 Hasil Data Cleaning untuk raw_data ............................................... 84 

Gambar 4.39 Data Cleaning untuk interaction_data ............................................. 85 

Gambar 4.40 Calculate Sparsity ............................................................................ 85 

Gambar 4.41 Compressed Sparse Row Matrix Computation ............................... 86 

Gambar 4.42 Hasil Data Transformation pada csr ................................................ 86 

Gambar 4.43 Change Dataframe to Long Format ................................................. 87 

Gambar 4.44 Hasil Data Transformation pada melted.......................................... 88 

Gambar 4.45 K-Nearest Neighbors Model Initialization and Fitting ................... 88 

Gambar 4.46 Channel Recommendation Based on Similarity.............................. 89 

Gambar 4.47 Apply Channel Recommendation for All Users ............................. 90 

Gambar 4.48 Hasil Feature Engineering untuk Pendekatan Prediction ................ 91 

Gambar 4.49 Data Integration ............................................................................... 92 

Gambar 4.50 Hasil Data Integration ..................................................................... 92 

Gambar 4.51 Data Encoding untuk Pendekatan Prediction .................................. 93 

Gambar 4.52 Hasil Data Encoding untuk Pendekatan Prediction......................... 94 

Gambar 4.53 Data Standardization untuk Pendekatan Prediction ........................ 94 

Gambar 4.54 Hasil Data Standardization untuk Pendekatan Prediction ............... 95 

Gambar 4.55 Copy and Merge Data for Exploratory Data Analysis .................... 95 

Gambar 4.56 Descriptive Statistics ....................................................................... 96 

Gambar 4.57 Gender Distribution ......................................................................... 97 

Gambar 4.58 Age Distribution .............................................................................. 98 

Gambar 4.59 Email Distribution ........................................................................... 98 

Gambar 4.60 Robocall Distribution ...................................................................... 99 

Gambar 4.61 SMS Distribution .......................................................................... 100 

Gambar 4.62 Telephony Distribution ................................................................. 101 

Gambar 4.63 Total Loan Distribution ................................................................. 101 

Gambar 4.64 Paid Loans Distribution ................................................................. 102 

Gambar 4.65 Average Interacted to Paid Distribution ........................................ 103 

Gambar 4.66 Intensity Category Distribution ..................................................... 104 

Gambar 4.67 Recommended Channel Distribution ............................................ 104 

Gambar 4.68 Correlation Plot ............................................................................. 105 

Gambar 4.69 Data Splitting untuk Pendekatan Classification ............................ 107 

Gambar 4.70 Hasil Data Splitting untuk Pendekatan Classification................... 107 

Gambar 4.71 SMOTE ......................................................................................... 108 

Gambar 4.72 Perbandingan Distribusi Sebelum dan Sesudah SMOTE ............. 108 

Gambar 4.73 Hasil SMOTE ................................................................................ 109 

Gambar 4.74 Data Splitting untuk Pendekatan Prediction.................................. 109 

Gambar 4.75 Hasil Data Splitting untuk Pendekatan Prediction ........................ 110 

Gambar 4.76 Model Random Forest ................................................................... 111 

Gambar 4.77 Feature Importance dari Model Random Forest ........................... 112 

Gambar 4.78 Prediksi Model Random Forest pada Testing Data ....................... 113 

Gambar 4.79 Grid Search pada Model Random Forest ...................................... 114 

Gambar 4.80 Hasil Grid Search pada Model Random Forest ............................. 115 



 

 

xvi 
Perbandingan Grid Search…, Kelly Mae, Universitas Multimedia Nusantara 

 

Gambar 4.81 Prediksi Grid Search pada Model Random Forest ........................ 115 

Gambar 4.82 Bayesian Optimization pada Model Random Forest..................... 116 

Gambar 4.83 Hasil Bayesian Optimization pada Model Random Forest ........... 117 

Gambar 4.84 Prediksi Bayesian Optimization pada Model Random Forest ...... 118 

Gambar 4.85 Model K-Nearest Neighbors Regressor ........................................ 119 

Gambar 4.86 Prediksi K-Nearest Neighbors Regressor pada Testing Data........ 120 

Gambar 4.87 Grid Search pada Model K-Nearest Neighbors Regressor ........... 121 

Gambar 4.88 Hasil Grid Search pada Model K-Nearest Neighbors Regressor .. 122 

Gambar 4.89 Prediksi Grid Search pada Model K-Nearest Neighbors Regressor

 ............................................................................................................................. 122 

Gambar 4.90 Bayesian Optimization pada Model K-Nearest Neighbors Regressor

 ............................................................................................................................. 123 

Gambar 4.91 Hasil Bayesian Optimization pada Model K-Nearest Neighbors 

Regressor ............................................................................................................. 124 

Gambar 4.92 Prediksi Bayesian Optimization pada Model K-Nearest Neighbors 

Regressor ............................................................................................................. 124 

Gambar 4.93 Dummy Data ................................................................................. 125 

Gambar 4.94 Prediksi dari Model Random Forest x Bayesian Optimization pada 

Dummy Data ....................................................................................................... 126 

Gambar 4.95 Tabel Hasil Prediksi dari Klasifikasi Intensitas Penagihan pada 

Dummy Data ....................................................................................................... 127 

Gambar 4.96 Predicted Intensity Category Distribution ..................................... 127 

Gambar 4.97 Predicted Intensity Category per User .......................................... 128 

Gambar 4.98 Prediksi dari Model K-Nearest Neighbors Regressor x Bayesian 

Optimization pada Dummy Data ........................................................................ 129 

Gambar 4.99 Tabel Hasil Prediksi Channel Recommendation pada Dummy Data

 ............................................................................................................................. 130 

Gambar 4.100 Recommended Channel Distribution .......................................... 130 

Gambar 4.101 Predicted Interaction Count per User .......................................... 131 

Gambar 4.102 Confusion Matrix dari Model Random Forest ............................ 132 

Gambar 4.103 Confusion Matrix dari Model Random Forest dengan Grid Search

 ............................................................................................................................. 133 

Gambar 4.104 Confusion Matrix dari Model Random Forest dengan Bayesian 

Optimization ........................................................................................................ 134 

Gambar 4.105 Random Forest Evaluation .......................................................... 135 

Gambar 4.106 Random Forest Accuracy Comparison Plot ................................ 136 

Gambar 4.107 Evaluasi Performa Accuracy pada Model Random Forest ......... 137 

Gambar 4.108 K-Nearest Neighbors Regressor Evaluation ............................... 139 

Gambar 4.109 Mean Absolute Error Comparison Plot ....................................... 140 

Gambar 4.110 Evaluasi Performa Mean Absolute Error (MAE) pada Model K-

Nearest Neighbors Regressor .............................................................................. 141 

 

  



 

 

xvii 
Perbandingan Grid Search…, Kelly Mae, Universitas Multimedia Nusantara 

 

DAFTAR RUMUS 

Rumus 2.1 Prior Distribution ................................................................................ 20 

Rumus 2.2 Posterior Probability Distribution ....................................................... 20 

Rumus 2.3 Posterior Mean .................................................................................... 21 

Rumus 2.4 Posterior Variance............................................................................... 21 

Rumus 2.5 Expected Improvement ....................................................................... 21 

Rumus 2.6 Accuracy ............................................................................................. 22 

Rumus 2.7 Precision ............................................................................................. 23 

Rumus 2.8 Recall .................................................................................................. 23 

Rumus 2.9 F1-Score .............................................................................................. 24 

Rumus 2.10 Mean Absolute Error ........................................................................ 24 

Rumus 2.11 Mean Square Error ............................................................................ 25 

Rumus 2. 12 Root Mean Square Error .................................................................. 25 

Rumus 2.13 Shapiro-Wilk Test ............................................................................. 26 

Rumus 2.14 Pairwise Difference........................................................................... 27 

Rumus 2.15 Mean of Difference ........................................................................... 27 

Rumus 2.16 Standard Deviation of Difference ..................................................... 27 

Rumus 2.17 t-Statistic ........................................................................................... 27 

Rumus 2.18 Margin Function ............................................................................... 31 

Rumus 2.19 Generalization Error ......................................................................... 31 

Rumus 2.20 Cosine Similarity .............................................................................. 32 

 

 

  



 

 

xviii 
Perbandingan Grid Search…, Kelly Mae, Universitas Multimedia Nusantara 

 

DAFTAR LAMPIRAN 

Lampiran A Formulir Konsultasi Skripsi ...................................................... 164 

Lampiran B Lampiran Pengecekan Hasil Turnitin ....................................... 166 

 

  


