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Introduction: Sales of training products often encounter difficulties in 
providing the right recommendations according to customer needs and 
preferences. This research aims to develop a Content-Based Filtering-
based recommendation system to address this challenge, especially for 
PT Menara Indonesia. Method: This research focuses on the Cosine 
Similarity algorithm, this research designs and implements the model 
through Django's REST API and Streamlit's Dashboard Website. The 
data used consists of tabular data that includes company profiles and 
product models. The Content-Based Filtering method is used to improve 
sales efficiency and support marketing strategies. Results and 
Discussion: The results show that the implementation of the Cosine 
Similarity algorithm provides training product recommendations that are 
suitable and relevant to customer needs. The suitability and relevance of 
the recommendation results are marked by the similarity between the 
two items that have been combined to produce a value of 10% to 100% 
which has been sorted according to the recommendation results. 10% is 
a recommendation result that is not very similar to the input needs and 
100% is the most appropriate and accurate recommendation with the 
input needs. Conclusion: With the use of Natural Language Processing 
technology, this system can produce more accurate and relevant 
recommendations. This research is expected to help PT Menara Indonesia 
in increasing sales of training products and the company's marketing 
strategy. 
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1. Introduction 

PT Menara Indonesia is an Indonesian company established in 2003 that focuses on consulting 

services in the field of training and education, through its Jakarta and Surabaya branches. PT 

Menara Indonesia has successfully served various companies with satisfactory quality of work, 

according to its expertise and consulting approach based on Applicative, contemporary, High 

Impact, Fun, and Motivational. faces challenges in increasing the effectiveness of its product sales 

in the midst of intense competition and complex market dynamics. In this context, the application 

of information technology becomes crucial, and one of the solutions is through the implementation 

of a recommendation system. 
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A recommendation system is software or a method that generates suggestions in the form of 

specific items that may be of interest to a particular user. In the recommendation system, there are 
two approaches to generating user suggestions, namely personalized and non-personalized 
recommendation systems, there is one main method that can be done, namely Content-Based 
Filtering [1]. 

The Content-Based Filtering method approach has the potential to improve the personalization 

of product recommendations. In this research, the Content-Based Filtering approach, with a focus 

on the Cosine Similarity algorithm, is proposed as a method to improve the accuracy of the suitability 

and relevance of training product recommendations. The Cosine Similarity algorithm was chosen 

for its ability to assess the degree of similarity between product characteristics and customer 

preferences. This research will make a significant contribution to increasing the efficiency of 

training product sales and decisions [2] The purpose of making this recommendation system is to 

identify the potential for implementing a recommendation system based on the Content-Based 

Filtering method using the Cosine Similarity algorithm in increasing the effectiveness of training 

product sales at PT Menara Indonesia. To achieve these objectives, this research will identify the 

problems faced by PT Menara Indonesia in selling training products, analyze product characteristics 

and consumer preferences, develop and implement a recommendation system based on Content-

Based Filtering using the Cosine Similarity algorithm, and evaluate the performance of the proposed 

recommendation system. 

Thus, this research has significant relevance in the context of increasing the effectiveness of sales 

of training products at PT Menara Indonesia and can contribute to the development and application 

of information technology-based recommendation systems in the consulting and education services 

industry. 

 

2. Method 

2.1. Type of Research 

This research uses the type of research that is applied research. This research tends to be practical 

and produces a system implementation, namely the best training product sales recommendation 

system. The recommendation system method used is the Content-Based Filtering method and uses 

the Cosine Similarity algorithm, showing aspects of using information technology and artificial 

intelligence to provide sales recommendations. This research is also contextual and can provide 

solutions and direct implementation in the world of industry and business. 

2.2. Research Type 

This research uses the development research type. This research focuses on the development of 
a system, namely the best training product sales recommendation system. By using the Content-
Based Filtering method and Cosine Similarity algorithm, this research tries to implement a practical 
solution to improve product sales efficiency. The results of the research can have a direct impact on 
improving the company's sales performance. 

2.3. Data Analysis Method 

This research uses data analysis methods using a process of collecting and processing company 

data that is already available and redeveloped, modeling recommendation systems using Natural 

Language Pre-processing technology and Cosine Similarity algorithms and Content-Based 

Filtering recommendation system methods, and implementing recommendation systems. In this 

research, the data analysis method used is quantitative data analysis using Google Colab. 

2.4. Data Collection 

In this research, the data used is tabular data originating from PT Menara Indonesia company 

provided by the company and developed by the author by interviewing and based on case studies at 

PT Menara Indonesia company. 
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2.5. Data Analysis 

This research conducts data analysis through several stages analyzing data consists of Data 

Preprocessing, namely cleaning data from invalid values, managing and transforming data into 

appropriate formats such as from categorical data to numeric, data representation consists of using 

the Cosine Similarity algorithm to measure the similarity of recommended products based on the 

needs of company clients, modeling of the recommendation system consists of implementing a 

recommendation system based on the Cosine similarity algorithm and applying the Content-Based 

Filtering method, analysis of the results consists of analyzing the recommendation results to 

understand the extent to which the recommendation system can provide the best product 

recommendations, system implementation consists of implementing the recommendation system 

using Djanggo's REST API and Streamlit's Dashboard Website. 

2.6. Implementation 

This research in implementing the best product sales recommendation system is implemented 
using Djanggo's EndPoint REST API and Streamlit Dashboard Website. 

2.7. Testing 

Performance testing in the creation and implementation of the recommendation system conducts 
tests, namely: 

A. Cosine Similarity 

Testing the cosine similarity algorithm aims to verify the accuracy and consistency of similarity 
calculations on two vectors to perform equalization in the system. 

Recommendation. The main focus of this rarity is to ensure that the cosine similarity algorithm 
has been implemented as specified. The expected result is an algorithm implementation that is 
technically compliant and reliable in providing appropriate product recommendations [3]. 

B. Content-Based Filtering 

Testing the Content-Based Filtering method is carried out to evaluate the extent to which the 
recommendation system is able to provide relevant recommendations based on the characteristics 
of certain content or items. Using predefined inputs, this test ensures that the algorithm can 
effectively filter and recommend items or information that match the user's preferences or needs 
[4]. 

C. TFIDF - Vectorizer 

TFIDF-Vectorizer testing provides word weighting for calculation in Cosine Similarity. evaluates 
the importance of words in one document compared to the entire document collection. Giving the 
highest value to words that frequently appear in one document but rarely appear in the whole 
collection emphasizes sentences that have similarities in one document. After the text is converted 
into a TFIDF vector or numeric data type, Cosine Similarity measures the extent to which the 
two vectors are similar, giving a score between -1 (opposite), 0 (no similarity), and 1 (exact 
match). The combination of TFIDF - Vectorizer and Cosine Similarity algorithm gives a good 
representation [5]. 

 

D. BlackBox 

BlackBox testing is the process of evaluating software or systems without paying attention to or 
having in-depth knowledge of the internal structure or implementation of the code. In this test, the 
main focus is on the input and output generated by the system, thus testing the functionality and 
response capabilities of the system to various scenarios. BlackBox testing allows the identification 
of mismatches between specifications and implementation without requiring a detailed 
understanding of the internal logic of the system [6]. 
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3. Results and Discussion 

3.1. Results 

This research implements the best product sales recommendation system using the Cosine 

Similarity algorithm at the PT Menara Indonesia company with the recommendation system method, 

namely the Content-Based Filtering method. This system processes training product data at PT 

Menara Indonesia, analyzes the cosine similarity between products, and uses calculations in the 

Cosine Similarity algorithm, namely (0, 1, -1) Cosine similarity value 1 indicates perfect similarity 

between two vectors while value 0 indicates total discrepancy. A value of -1 may indicate extreme 

dissimilarity between two vectors. Cosine Similarity value to provide recommendations for training 

products according to client needs. [7]. The results of this study show the success of the system in 

recommending the best sales product names that match client needs and are almost accurate. It is 

expected to improve sales efficiency and personalized shopping experience. 

3.2. Discussion 

A. Flowchart or flow of making a recommendation system 

At this stage is an explanation of the implementation of the flow for making a recommendation 

system. The following is an explanation of the Flowchart for making a recommendation system. 
 

Fig. 1. Flowchart of recommendation system creation flow 

The Flowchart above contains the flow of making a recommendation system that starts from 

inputting data through the d a t a review stage, cleaning data from duplicated data, and cleaning data 

or variables that are not needed, the data visualization stage. After the data input stage, then the 

data modeling stage which consists of the recommendation system method stage to combine the two 

items in order to get recommendations, namely the Content-Based Filtering method, the TF-IDF 

Vectorizer stage which is the stage of weighting words from text to numeric, then to the stage of 

equating two vectors in the calculation of the Cosine Similarity algorithm in order to create 

appropriate and relevant recommendation results. Next to the implementation stage, namely 

implementation into the Djanggo EndPoint REST API and Streamlit Dashboard Website. 

B. Recommendation Results 

This stage is a stage to display 10 recommendation results that have been carried out Processing 
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and data modeling which consists of calculating TF-IDF Vectorizer, calculating the  Cosine 

Similarity algorithm, to equalize two vectors, sorting recommendations based on the calculation of 

Score Cosine Similarity, and adding Compatibility for ranking. 

Table. 1. Recommendation Results 
 

Needs Product Name Compatibil

ity y 
  Skills  

  Development  

 1 Product or Innovation 100% 
  Creativity in  

 
2 

campaign development 
marketing 90% 

 
3 

Skills 
analysis that 

powerful 
80% 

 

4 
Skills 

70%  legal analysis 
  Skills  

 

Innovation 

Center 

Product 

5 management 
project 

60% 

 

6 

Communication skills that 
both 

 

50% 

Development    

  Skills  

 7 management 
IT projects 

40% 

  Skills  

 
8 

interpersonal and communication 
both 30% 

  Skills  

 
9 

Problem-
solving 
production 

20% 

  Skills 
enlargement and promotion 10% 

 10   

C. Implementation 

This stage is the stage to display the final results of the data processing, data modeling, 

and testing stages. This implementation stage is also the stage of displaying the output of the 

project that has been made by the author. This implementation stage consists of implementation 

into the Djanggo REST API Endpoint, and into the Streamlit Dashboard Website. 
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1. Implementation of j into EndPoint point REST API Django 

This stage is the implementation stage of Djanggo's EndPoint REST API. Django REST 

API EndPoint. This is the stage of creating a REST API in the form of points and variables 

that are synchronized and needed. 
 

Fig. 2. Djanggo REST API Implementation 

2. In this implementation stage, it uses the Streamlit Dashboard Website as a simple 

interface to be able to implement the recommendation system. 
 

Fig. 3. Djanggo REST API Implementation 

 

D. System testing and test results 

The system test carried out is a test of the best training product recommendation system 

application using the Cosine Similarity algorithm with the recommendation method, namely Content-

Based Filtering, system testing is carried out using the black box method to find out the functions 

contained in the system running or not. For Cosine Similarity algorithm testing is done by calculating 

in program code and manually by calculating the equation of two vectors to produce 

recommendations that are appropriate and similar. Testing the Content-Based Filtering method is 

done by combining two variables that will be equalized so that calculations can be made in the TF- 

IDF Vectorizer test. 

1. BlackBox Testing 
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Blackbox testing is testing that is done by observing the results of execution through test data 

and checking the functionality of the software. The functions of each system will be tested 

whether successful or not. From the buttons that exist to the pages that exist whether they appear 

or not on the existing system. In system testing, namely, Blackbox testing consists of several 

tests, namely general functionality testing, namely testing every button or action on the 

website, then input testing which consists of testing inputs that are appropriate or not, then 

output testing, namely testing the output generated in the streamlet dashboard website that has 

been created. 

General Functional Testing Results: 

• The Streamlit Dashboard website has been deployed and can be accessed by everyone. 

• All the main features of the recommendation system within the Stemlit Dashboard 

Website can be accessed and function as expected through the Streamlit user interface. 

Input Testing Results: 

• The system accepts various types of input without error 

• The system's response to invalid inputs is as expected, e.g. providing informative error 

messages to the user 

Output Testing Results: 

• The system provides recommendation results that are relevant and in accordance with 

the input entered. 

• The quality of the recommendation results has been tested using the Cosine Similarity 

algorithm and content-based Filtering and is as expected. 

 

2. Cosine Similarity algorithm testing 

Testing the implementation of the Cosine Similarity algorithm aims to verify the 

accuracy and consistency of similarity calculations in the recommendation system. The 

main focus of this step is to ensure that the algorithm has been implemented in 

accordance with the specified technical specifications. 

Table. 5. Cosine Similarity Algorithm Testing 
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Cosine Similarity Algorithm Testing Results: 

• The Cosine Similarity algorithm produces similarity values that are in line with expectations 
indicating that the implementation works well. 

 

• The Cosine Similarity algorithm provides a similarity value so that it provides appropriate and 
relevant recommendation results. 

 

3. Content-Based Filtering Testing 

Content-based filtering method testing is carried out to evaluate the extent to which the 

recommendation system is able to provide relevant recommendations based on certain 

content characteristics or attributes. By using the input that has been determined. 
 

Fig. 4. Content-Based Filtering Testing 

 

Content-Based Filtering Testing Results: 

• The Content-Based Filtering method recommendation system provides 

recommendations that match the given items or client needs, showing 

that the implementation using the Content-Based Filtering method works well. 

4. TF - IDF Vectorizer Testing 

Testing the TF-IDF Vectorizer on the best-selling product recommendation system using 

the Cosine Similarity algorithm ensures that the text or content is effectively represented in 

the vector space. 
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TF - IDF Vectorizer Testing Results: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. TF - IDF Vectorizer Testing 

• TF-IDF Vectorizer gives words appropriate weighting, words that appear significantly in a single 
item get a higher weight than words that appear in common items. 

 

4. Conclusion 

Based on the results of research conducted by the author, the following conclusions can be 

drawn: Based on a case study at PT Menara Indonesia, it can be concluded that the implementation 

of the Cosine Similarity algorithm in creating a recommendation system has succeeded in 

providing the best training product sales recommendations based on client or customer needs. The 

integration of the Content-Based Filtering method proves its success in providing 

recommendations that are more personalized and in accordance with product merging items. The 

use of word weighting becomes numeric using the TF- IDF Vectorizer library and is combined 

with customer needs. The implementation of the recommendation system consists of two 

platforms, namely using the Django REST API Endpoint and the Streamlit Dashboard Website. 

Based on the results of the research conducted by the author, there are still some shortcomings, so 

it is still necessary for future development, namely developing and integrating the Content-Based 

Filtering method with other methods, such as Collaborative Filtering, to improve the quality of 

recommendations. This approach can provide more diverse results by utilizing the advantages of 

various recommendation methods. Ensure that the Dashboard and Interface views are optimized 

for responsiveness to enable device sharing including mobile phones and tablets. A responsive user 

experience can increase user engagement and satisfaction. 
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