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Prediksi Cost Per Action (CPA) Pada Iklan Facebook PT XYZ Menggunakan Algoritma 

Random Forest 

 

Millah Fatimah 

 

ABSTRAK 

 

Penelitian ini membahas tentang implementasi algoritma untuk dapat memprediksi Cost Per 

Action (CPA) yang ada pada iklan Facebook PT XYZ. Metode yang digunakan dalam penelitian 

untuk memprediksi CPA adalah dengan menerapkan algoritma Random Forest. Sistem prediksi 

ini bertujuan membantu praktisi digital marketing di divisi Growth & Digital Marketing PT XYZ 

agar dapat membantu menganalisa apakah iklan yang ada termasuk ke dalam kelompok CPA 

tinggi atau CPA rendah, agar pengeluaran budget perusahaan untuk iklan dapat diminimalisir. 

Sistem akan dibangun dengan menggunakan bahasa pemrograman Python. Hasil dari sistem 

prediksi CPA lalu akan dihitung nilai akurasinya dengan menggunakan Confusion Matrix, 

perhitungan Recall, Precision, Weighted Accuracy, Specificity, dan ROC Curve serta akan dilihat 

fitur-fitur apa sajakah yang berpengaruh dalam sistem prediksi dengan menggunakan Feature 

Importance. Hasil dari peneitian ini adalah diperoleh fitur-fitur yang paling berpengaruh dalam 

proses prediksi menggunakan algoritma Random Forest menggunakan data training, data testing 

pada data model I, data model II, dan data model III yakni fitur reach, amount_spent, budget type. 

Selain itu juga diperoleh tingkat performa prediksi yang rendah pada data model I, yakni rata-rata 

58% untuk data training & data testing, serta sangat baik pada data model II dan data model III 

dengan rata-rata akurasi 92% dan 94%.  

 

Kata kunci: Supervised Learning, Random Forest, Prediksi Data, Klasifikasi Data 
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Prediksi Cost Per Action (CPA) Pada Iklan Facebook PT XYZ Menggunakan Algoritma 

Random Forest 

 

Millah Fatimah 

 

ABSTRACT 

 

This research discusses algorithm implementation to predict Cost per Action (CPA) in Facebook 

Ads PT XYZ. The method that will be used in this research to predict CPA is by implementing 

Random Forest Algorithm. The system aims to assist digital marketing practitioners in PT XYZ 

Growth & Digital Marketing team in order to analyzing whether the ad will be classified in High 

CPA class or Low CPA class, thus it can help company in order to minimalize the company’s 

online advertising cost. The system will be developed by using Python programming language. 

The result of this prediction system will be evaluated through Confusion Matrix, Recall, Precision, 

Weighted Accuracy, Specificity measure, and ROC Curve, along with Feature Importance graph 

to describe the features that have high influence in this prediction system. The result of this 

research are getting the most influence features involved in the prediction system, which are reach, 

amount_spent, budget type. The prediction system also have pretty nice results, proved with a nice 

value of accuracy from training & testing data which is 58% in average, and very good value of 

accuracy from model II and model III data which is 92% and 94% in average.   

 

 

Keyword: Supervised Learning, Random Forest, Data Prediction, Data Classification 

 

 

 

 

 

 

 

 

 



Universitas Bakrie 

9 
 

DAFTAR ISI 

HALAMAN PERNYATAAN ORISINALITAS ........................ Error! Bookmark not defined. 

HALAMAN PENGESAHAN..................................................... Error! Bookmark not defined. 

UNGKAPAN TERIMA KASIH ............................................................................................... 4 

HALAMAN PERNYATAAN PERSUTUJUAN PUBLIKASI . Error! Bookmark not defined. 

ABSTRAK ................................................................................................................................ 7 

ABSTRACT .............................................................................................................................. 8 

DAFTAR ISI ............................................................................................................................. 9 

DAFTAR GAMBAR .............................................................................................................. 11 

DAFTAR TABEL ................................................................................................................... 13 

DAFTAR PERSAMAAN ....................................................................................................... 15 

DAFTAR ALGORITMA ........................................................................................................ 16 

DAFTAR LAMPIRAN ........................................................................................................... 17 

BAB I Pendahuluan .................................................................... Error! Bookmark not defined. 

1.1 Latar Belakang Masalah.............................................. Error! Bookmark not defined. 

1.2 Perumusan Masalah .................................................... Error! Bookmark not defined. 

1.3 Batasan Masalah ......................................................... Error! Bookmark not defined. 

1.4 Tujuan Penelitian ........................................................ Error! Bookmark not defined. 

1.5 Manfaat Penelitian ...................................................... Error! Bookmark not defined. 

1.6 Sistematika Penulisan ................................................. Error! Bookmark not defined. 

BAB II Tinjauan Pustaka ............................................................ Error! Bookmark not defined. 

2.1 Penelitian Terkait ........................................................ Error! Bookmark not defined. 

2.2 Facebook Ads .............................................................. Error! Bookmark not defined. 

2.2.1 Cost Per Action (CPA) ........................................ Error! Bookmark not defined. 

2.2.2 Ads Objective ...................................................... Error! Bookmark not defined. 

2.3 Metode Prediksi CPA ................................................. Error! Bookmark not defined. 

2.3.1 Data Mining ........................................................ Error! Bookmark not defined. 

2.3.2 Metode Random Forest Sebagai Metode Untuk Prediksi CPAError! Bookmark not 

defined. 

2.3.3 Pengukuran Performa dan Akurasi Prediksi ....... Error! Bookmark not defined. 

BAB III Metodologi Penelitian ................................................... Error! Bookmark not defined. 

3.1 Studi Literatur ............................................................. Error! Bookmark not defined. 

3.2 Studi Prosedur Yang Sedang Berjalan & Identifikasi MasalahError! Bookmark not defined. 



Universitas Bakrie 

10 
 

3.3 Objek Penelitian .......................................................... Error! Bookmark not defined. 

3.4 Pengumpulan Data ...................................................... Error! Bookmark not defined. 

3.4.1 Data Training ...................................................... Error! Bookmark not defined. 

3.4.2 Data Uji / Testing ................................................ Error! Bookmark not defined. 

3.5 Pemilihan Fitur dengan Random Forest ...................... Error! Bookmark not defined. 

3.6 Prediksi dengan metode Random Forest ..................... Error! Bookmark not defined. 

3.7 Pengukuran Akurasi Prediksi dan Performa ............... Error! Bookmark not defined. 

3.8 Pembahasan ................................................................. Error! Bookmark not defined. 

3.9 Penyusunan Laporan Penelitian .................................. Error! Bookmark not defined. 

BAB IV IMPLEMENTASI & PEMBAHASAN ........................ Error! Bookmark not defined. 

4.1 Data Masukan ............................................................. Error! Bookmark not defined. 

4.2 Persiapan Data ............................................................ Error! Bookmark not defined. 

4.3  Pembentukan Pohon Keputusan C4.5 ......................... Error! Bookmark not defined. 

4.5  Uji Akurasi Prediksi & Feature Impotance Random ForestError! Bookmark not defined. 

BAB V ........................................................................................ Error! Bookmark not defined. 

SIMPULAN DAN SARAN ........................................................ Error! Bookmark not defined. 

5.1  Simpulan ..................................................................... Error! Bookmark not defined. 

5.2 Saran ........................................................................... Error! Bookmark not defined. 

DAFTAR PUSTAKA ................................................................. Error! Bookmark not defined. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Universitas Bakrie 

11 
 

DAFTAR GAMBAR 

 

Gambar 2.1 Langkah-langkah pada Jaringan CPA.......................................................11 

Gambar 2.2 Proses Knowledge Discovery Database................................................... 17 

Gambar 2.3 Struktur Simpul Pohon Keputusan........................................................... 19 

Gambar 2.4 Flowchart Algoritma Random Forest...................................................... 22 

Gambar 2.5 Kurva Receiving Operator Characteristics (ROC)..................................27 

Gambar 3.1 Tahapan Penelitian .................................................................................. 28 

Gambar 3.2 Struktur Organisasi Divisi Growth & Digital Marketing PT XYZ......... 30 

Gambar 3.3 Tahapan Pembentukan Dataset Menggunakan Random Forest dan Implementasi 

Random Forest Untuk prediksi Serta Pengukuran Akurasi Prediksi dan Performa 

..................................................................................................................... 33 

Gambar 3.4 Proses Prediksi Algoritma Random Forest ..............................................35 

Gambar 4.1 Script Perhitungan Entropy Awal............................................................42 

Gambar 4.2 Script Perhitungan Entropy Akhir & Information Gain......................... 42 

Gambar 4.3 Script Pembentukan Random Forest...................................................... 47 

Gambar 4.4 Script Prediksi Random Forest............................................................... 48 

Gambar 4.5 Script Confusion Matrix......................................................................... 48 

Gambar 4.6 Script Accuracy....................................................................................... 49 

Gambar 4.7 Script Precision....................................................................................... 50 

Gambar 4.8 Script Recall............................................................................................ 50 

Gambar 4.9 Script Specificity..................................................................................... 51 

Gambar 4.10 Script Weighted Accuracy.................................................................... 51 

Gambar 4.11 Kurva ROC data training model I......................................................... 53 

Gambar 4.12 Grafik Feature Importance data training model I................................ 53 

Gambar 4.13 Kurva ROC data testing model I.......................................................... 54 

Gambar 4.14 Grafik Feature Importance data testing model I.................................. 57 

Gambar 4.15 Kurva ROC data training model II........................................................61 

Gambar 4.16 Grafik Feature Importance data training model II................................61 



Universitas Bakrie 

12 
 

Gambar 4.17 Kurva ROC data data testing model II...................................................64 

Gambar 4.18 Grafik Feature Importance data testing model II..................................68 

Gambar 4.19 Kurva ROC data testing model III.........................................................64 

Gambar 4.20 Grafik Feature Importance data testing model III.................................65 

Gambar 4.21 Kurva ROC data training model III.......................................................71 

Gambar 4.22 Grafik Feature Importance data training model III..............................71 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Universitas Bakrie 

13 
 

DAFTAR TABEL 

 

Tabel 2.1 Penelitian Terkait.........................................................................................11 

Tabel 2.2 Confusion matrix multi kelas...................................................................... .27 

Tabel 3.1 Role dan Deskripsi Kerja Divisi Growth & Digital Marketing PT XYZ......31  

Tabel 3.2 Contoh Data Pengelompokkan CPA ........................................................... 33 

Tabel 3.3 Alokasi Waktu Penelitian ............................................................................ 39  

Tabel 4.1 Fitur data performa iklan model I............................................................... 40 

Tabel 4.2 Data mentah CPA........................................................................................41 

Tabel 4.3 Data CPA Terklasifikasi..............................................................................41 

Tabel 4.4 Fitur result_indicator.................................................................................. 42 

Tabel 4.5 Fitur year..................................................................................................... 42 

Tabel 4.6 Fitur label (CPA) ....................................................................................... 42 

Tabel 4.7 Nilai Entropy & Information Gain Putaran ke-1........................................ 43 

Tabel 4.8 Nilai Entropy & Information Gain Putaran ke-2........................................ 44 

Tabel 4.9 Nilai Entropy & Information Gain Putaran ke-3........................................ 45 

Tabel 4.10 Nilai Entropy & Information Gain Putaran ke-4...................................... 45 

Tabel 4.11 Nilai Entropy & Information Gain Putaran ke-5...................................... 46 

Tabel 4.12 Nilai Entropy & Information Gain Putaran ke-6...................................... 46 

Tabel 4.13 Nilai Entropy & Information Gain Putaran ke-7...................................... 47 

Tabel 4.14 Confusion Matrix data training model I................................................... 51 

Tabel 4.15 Nilai perhitungan akurasi prediksi data training model I......................... 53 

Tabel 4.16 Urutan Feature Importance data training model I.................................... 55 

Tabel 4.17 Confusion Matrix data testing model I..................................................... 55 

Tabel 4.18 Nilai perhitungan akurasi prediksi data testing model I........................... 56 

Tabel 4.19 Urutan Feature Importance data testing model I...................................... 58 

Tabel 4.20 Fitur data performa iklan model II............................................................59 

Tabel 4.21 Fitur budget_type.......................................................................................59 

Tabel 4.22 Confusion Matrix data testing model II.....................................................59 



Universitas Bakrie 

14 
 

Tabel 4.23 Nilai perhitungan akurasi prediksi data testing model II...........................60 

Tabel 4.24 Urutan Feature Importance data testing model II......................................62 

Tabel 4.25 Confusion Matrix data training model II...................................................62 

Tabel 4.26 Nilai perhitungan akurasi prediksi data training model II.........................63 

Tabel 4.27 Urutan Feature Importance data training model II....................................65 

Tabel 4.28 Fitur data performa iklan model III...........................................................65 

Tabel 4.29 Confusion Matrix data testing model III...................................................66 

Tabel 4.30 Nilai perhitungan akurasi prediksi data testing model III.........................67 

Tabel 4.31 Urutan Feature Importance data testing model III.....................................69 

Tabel 4.32 Confusion Matrix data training model III..................................................69 

Tabel 4.33 Nilai perhitungan akurasi prediksi data training model III........................70 

Tabel 4.34 Urutan Feature Importance data training model III...................................72 

Tabel 4.35 Ringkasan Metriks Akurasi Prediksi.........................................................72 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Universitas Bakrie 

15 
 

DAFTAR PERSAMAAN 

 

Persamaan (2.1)   Indeks Gini 

Persamaan (2.2)   Indeks Informasi 

Persamaan (2.3)   Indeks Twoing  

Persamaan (2.4)   Indeks Entropi  

Persamaan (2.5)   Goodness of Split 

Persamaan (2.6)   Penandaan Label Kelas 

Persamaan (2.7)   Entropy 

Persamaan (2.8)  Information Gain 

Persamaan (2.9)  Specificity 

Persamaan (2.10)  Recall  

Persamaan (2.11)  Precision 

Persamaan (2.12)  Accuracy 

Persamaan (2.13)  Weighted Accuracy 

 

 

 

 

 

 

 

 

 

 

 

 

 



Universitas Bakrie 

16 
 

DAFTAR ALGORITMA 

 

Algoritma 3.1 Pseudocode Random Forest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Universitas Bakrie 

17 
 

DAFTAR LAMPIRAN 

 

Lampiran 1 Transkrip Wawancara .............................................. Error! Bookmark not defined. 

Lampiran 2 Dataset Training ...................................................... Error! Bookmark not defined. 

Lampiran 3 Data Testing ............................................................ Error! Bookmark not defined. 

Lampiran 4 Data Training Model II ............................................ Error! Bookmark not defined. 

Lampiran 5 Data Testing Model II ............................................. Error! Bookmark not defined. 

Lampiran 6 Data Training Model III .......................................... Error! Bookmark not defined. 

Lampiran 7 Data Testing Model III ............................................ Error! Bookmark not defined. 

Lampiran 8 Data Mentah Performa Iklan ................................... Error! Bookmark not defined. 

Lampiran 9 Script Pembentukan Pohon Keputusan C4.5 ........... Error! Bookmark not defined. 

Lampiran 10 Script Random Forest ............................................ Error! Bookmark not defined. 

Lampiran 11 Script Confusion Matrix & Uji Akurasi Prediksi .. Error! Bookmark not defined. 

Lampiran 12 Script ROC Curve.................................................. Error! Bookmark not defined. 

Lampiran 13 Script Feature Importance ..................................... Error! Bookmark not defined. 

 

 

 

 

 

 

 

 

 

 


