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Abstract— nowadays there are a lot of cafes in Indonesia, 
especially in Jakarta, which is growing very rapidly. Youngsters 
and adults come just for hang out with their friends or families. 
Of course customers have favorite and non-favorite foods and 
drinks in the menu. To increase and maintain the customer 
numbers, a café must keep being creative and monitoring their 
menu.  This research helps the Krintji Coffee Café innovating 
new variants of food and drink to be added to their menus to 
comfort customers. This research work utilizes the Naïve Bayes 
and K– Nearest Neighbor (KNN) algorithms to classify the Kopi 
Krintji Café ‘s menu. The experimental results show that KNN 
algorithm provides an accuracy value of 98%, precision and 
recall, each of 98% with 10-fold cross validation test of 98% 
accuracy. On the other hand, Naïve Bayes algorithm provides 
97% accuracy, 95% precision and 93% recall  while accuracy 
during the validation using k-fold cross validation with values of 
k are 10, 15, 20 and 25 is  96%.   

Keywords— Café menu, Classification, Naïve Bayes, K-
Nearest Neighbor 

I. INTRODUCTION  
Nowadays there are a lot of cafes in Indonesia, 

especially in Jakarta, which is growing very 
rapidly. Youngsters and adults come just for hang 
out with their friends or families.  Even many of 
them have reached the point of success and one 
example is the Kopi Krintji cafe located in 
Kebayoran Baru area, Southern Jakarta. Kop 
Krintji   is one of the hits and famous cafes in the 
Southern Jakarta area, because the place is 
comfortable and the price is reasonable for the 

customers. To increase and maintain the customer 
numbers, a café must keep being creative and 
monitoring their menu according to the favorite 
menus 

The main benefit of data science is gaining 
insight from the daily running data of a business. In 
the case of Kopi Kerinci café, sales transaction data 
is one of insights sources that can support business 
decision making, however, most sales transaction 
data is not utilized. It is only stored as an archive 
and only being used for generating sales report [1]. 

Large number of customers who visiting Kopi 
Krintji, have food and drinks of their choice or their 
favorites and at the same time they have foods and 
drinks that they do not like. This research helps the 
Krintji Coffee Café innovating new variants of 
food and drink to be added to their menus to 
comfort customers. This research work utilizes 
intelligent classifiers to classify whether an item in 
the Kopi Krintji Café‘s menu is popular or not. The 
authors choose KNN algorithm as classifier and 
Naïve Bayes algorithm as comparison. 

This study uses the KNN algorithm and Naïve 
Bayes to assist Kopi Krintji cafe in determining 
new menu that will being liked by the customer and 
become favorite menu. The KNN algorithm is a 
method for classifying objects based on learning 
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data that is closest to the object. Learning data is 
projected into multi-dimensional spaces, where 
each dimension represents a feature of the data [2]. 
The Naïve Bayes algorithm is a Simple 

probabilistic-based prediction technique using 

Bayes's theorem (Bayes' rule) assuming strong 

(naïve) independence  or non-dependence [3].  In 

other words, in Naïve Bayes the model used is an 

independent feature model [4]. 

  

II.  RESEARCH METHOD 
Figure 1 illustrates the research method carried 

on in this paper. 

 
 

Figure 1.  Research Method 

A. Data Collection 
The dataset is collected from transaction during 

5-month period from January to May 2021. The 
dataset has a total of 2000 data. Table 1 shows the 
attributes of the dataset 

Table 1.   Dataset’s Attributes 
No Attribute Type Information 

1 No Int 
Numbers on  food and beverage 
sales at Krintji Coffee 

2 Date 
Date-

time 
Customer  Order date 

3 Item Name Object 
The name of the menu  in 
Krintji Coffee 

4 Item Variant 

Name 
Object Krintji Coffee menu variants 

5 Category Name Object 
Categories of Krintji Coffee 
menu 

6 Price Int 
Prices from the Krintji Coffee 
menu 

7 Item Sold Int Menus that have been sold 
8 Item Refunded Int Cancelled items 
9 Gross Sales Int Revenue from the menu sold 

B. Data Preprocessing 
Data preprocessing is a process that transforms 

raw data into a more understandable form [5]. 
Based on this research, the data pre-processing 
stage was carried out  [6], including: 

• Data Cleaning: checking blank values, 
duplicate data, and missing values [7]. 

• Data Reduction: this study does not use all 
attributes. The No, SKU, and Refund Item 
columns were removed, because it would 
interfere with the performance of the 
algorithm.  

• Data transformation: change the data type 
on the date column from the original string 

(object) to the datetime data type; change 
the data type in the menu status column 
from the original string (object) to an 
integer. Next, change the data type on the 
column.  Change the format and  data type 
of the Item Name and Category Name 
columns  from strings (objects) to integers. 
The results of preprocessing are presented 
in Table 2.   

Table 2. Results of Data Preprocessing 

No  Attribute  Data type  Data example 

1 Date Datetime 2021-01-01 
2 Item Name Int 31  
3 Item varian name Int 0 
4 Category name Int 22 
5 Price  Int 200000 
6 Item sold Int 17 
7 Gross Sales Int 18000 

C. Data Labeling 
The result of the data labeling process on the 

Kopi Krintji cafe menu is presented in The Figure 
2.  

  

 
Figure 2. Data Grouping 
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D. Implementation of the Naïve Bayes and 
KNN Algorithms 
After getting the desired data through the 

process of data pre-processing and data labeling, 
the two classifiers, Naïve Bayes and KNN are 
implemented. The value of independent variable x 
consists of Item Name, Category Name, Price, Item 

Sold and Gross Sale, and dependent value variable 
y as a classification label, which consists of menu 
status.  
• Naïve Bayes Algorithm  

Bayes' method is a statistical approach to 

inducting inference on classification 

problems.  It uses   the basic concepts and 

definitions of  Bayes' Theorem, then uses 

them to perform classifications in Data 

Mining [8]. Bayesian classification has 

similar classification capabilities to  decision 

trees and neural networks [9] and is proven to 

have high accuracy and detection speed when 

applied to  databases with large data  [10].  

• K–Nearest Neighbor (KNN) Algorithm 
K-Nearest Neighbor (KNN) is one of  the  

algorithms used in classifying problems [11].  

The working principle of  KNN is to find the  

closest distance between the data to be 

evaluated with the nearest neighbor in the 

training data  [12].  The KNN   algorithm is 

one of  the simplest algorithms for solving 

classification problems and often produces 

competitive and significant results [13].   

E. Evaluation 
  In evaluating a classifier, it is necessary to 

analyze and measure the  extent  of the accuracy of 
the results that have been achieved by the classifier  
using the Confusion Matrix [14]. Then the 
evaluation results  will be given  in term of a 

classification report consisting of Accuracy, 
Precision and Recall values  [15].  

• 𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
𝑇𝑃+𝑇𝑁

𝑇𝑃+𝑇𝑁+𝐹𝑃+𝐹𝑁
 

• 𝑝𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
𝑇𝑃

𝑇𝑃+𝐹𝑃
 

• 𝑟𝑒𝑐𝑎𝑙𝑙 =
𝑇𝑃

𝑇𝑃 + 𝐹𝑁
 

 

Where TP is true positive, TN is false negative, 
FP is true positive, and FN is false negative. 

III. EXPERIMENTAL RESULTS AND 
DISCCUSION 

The experiments are carried out on Google 

Collaboratory platform using Python programming 

language and utilizing Pandas, Numpy, Seaborn, 

Matplotlib, and Sklearn libraries. The results of the 

experiment were obtained by  dividing the 

percentage of split validation  of the initial dataset 

into training data and testing data. In  this division, 

testing data  has a percentage of 20%, and training 

data  is 80%.  5 (five) experiments using k-fold 

cross validation with the values of k are 5, 10, 15, 

20 and 25.  

A. Algoritma K–Nearest Neighbor 
The following is the result of the visualization 
of the confusion matrix presented in Figure 3.   

 

Figure 3. Confusion Matrix of the KNN 

http://digilib.mercubuana.ac.id/



4 

 

 

 

The following is an explanation of the 

confusion matrix. 

1) True positive is positive data that has been 
classified correctly.  The number of true 

positive in the experiment is 205. 
2) True negative is negative data that 

successfully classified correctly.  The 
number of true negatives that were 
successfully classified correctly in the KNN 
model is 187. 

3) False positive is negative data but is 
classified as positive data.  The number of 
false positive values in the KNN model 
reaches 4. 

4) False negative is positive data but is 
classified as negative data. The number of 
false negatives is 4. 

The results of the KNN algorithm are presented 

in Table 3.  

Table 3. Experimental Results on KNN 

Labe
l 

Metric 
K Accurac

y 
Precision Recall 

0 5 97% 98% 98% 
1 5 97% 98% 98% 

 

The results of the experiment using the k-fold 

values are presented in Table 4.  

Table 4. KNN Accuracy Result of k-Fold cross 
validation 

Experime

nt 

Naïve Bayes 
K-Fold Accurac

y 
1 5 k-fold 93% 

2 10 k-fold 98% 
3 15 k-fold 93% 
4 20 k-fold 94% 
5 25 k fold 94% 

B. Naïve Bayes Algorithm 
Figure 4.  Confusion Matrix of Naïve Bayes 

The following is the result of the visualization of 
the confusion matrix presented in Figure 4.   

The confusion matrix of Naïve Bayes algorithm 

produces the following metric performance. 

1) The number of true positives of the 
experiment is 207. 

2) The number of true negatives that were 
successfully classified correctly in the KNN 
model is 180. 

3) The number of false positive values in the 
KNN model reaches 2. 

4) The number of false negative is 11. 

The following are the results of the Naïve Bayes  
algorithm presented in Table 5.  Naïve Bayes 
Algorithm results. 

Table 5.  Naïve Bayes Algorithm Results 

Labe
l 

Metric 
Accuracy Precision Recall 

0 97% 95% 99% 
1 97% 99% 93% 

The results of cross validation experiment using 

Naïve Bayes algorithm are presented in Table 6.  
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Table 6. Result K – Fold Naïve Bayes 

 
Experimen
t 

K-NN 
K-Fold Accuracy 

1 5 k-fold 95% 
2 10 k-fold 96% 
3 15 k-fold 96% 
4 20 k-fold 96% 
5 25 k-fold 96% 

C. Discussion 
Based on the observation of the experimental 

results of the two algorithms on the testing data, 
some facts are revealed as follows.  
• Overall, the accuracy value in the testing data 

for the K-Nearest Neighbors (KNN) 
Algorithm is 98%, which makes KNN 
algorithm a more appropriate algorithm in 
classifying the best-selling and not in-
demand menus in Kopi Krintji cafe 
compared to Naïve Bayes algorithm which 
has a lower accuracy value, which only 
reaches 97%. 

From the bar chart in Figure 5 we can find out 
the menu categories that are often ordered by Kopi 
Krintji café customers and also menu categories 
that are rarely or even never ordered by Krintji 
Coffee customers. It is worth to notice that the 
menu categories in the chart are not correlated with 
the statement whether a menu in Kopi Krintji sells 
(0) or Not Sells (1) but is just a category of several 
menus (precisely from the "Item Name" column) 
that are successfully sold every day.  

 

 

Figure 5. Kopi Krintji Menu Sales Category for 
the Period of January – May 2021 

 
The following are the detailed insights obtained 

from the chart in Figure 8. 
• The menu category that is always sold every 

day is the coffee menu category which has a 
total value of more than 300 (quite thin ahead 
of the menu category, namely Snacks), 
precisely coffee category has a value of 342. 

• In addition to  the coffee menu  category, 
there are also  other categories that  are quite 
often ordered by the customers, i.e.: the 
Snack menu  category which has a total value 
of 329, Noodles  with a  total  value of 206, 
and  a non-coffee category that has a total 
value of 186. 

• On the other hand, the menu categories that 
are rarely or even never ordered by the 
customers are menu categories such as go 
package (4), cold brew (4), go Krintji (4), go 
rice (3), and Promo Menu (1). 

• Finally, it can be seen that the  menu at  the 
Kopi Krintji cafe that  are not in the interests 
of  customers are go package, pasta, ice 
cream, go Krintji, cold brew and go rice. 

IV. CONCLUSION 
 This study has shown the benefit of data science 

techniques in gaining insights from business data.  
Predicting a menu that sell well and is not in 
demand at the Kopi Krintji cafe helps the cafe 
owner in determining which menu should be kept 
and which menu should be dropped and replace 
them with more attractive ones. The insights 
revealed from the data analysis including the menu 
that always sold every day, i.e.:  the coffee menu 
category, which has a total value of 342.  On the 
other hand, the menu categories: go package, cold 
brew, go Krintji are unpopular menus. Thus, may 
be considered to be removed from the menu. 

In addition, the KNN algorithm provides better 
accuracy result compared to the Naïve Bayes 
algorithm with an accuracy level of 98%, precision 
and recall of 98%.  The cross validation provides 
the best value of accuracy with 10-fold at 98%.  As 
for the Naïve Bayes  algorithm, it has an accuracy 
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of 97%, precision of 95% and recall of 93%.  Cross 
validation resulted in the best k-fold values of k-10, 
15, 20 and 25 with an accuracy value of 96%.  
Thus, it can be seen that KNN and Naïve Bayes 
algorithms are equally good in classifying the best-
selling and   non-selling menus at Kopi Krintji café 
menus. 

As for future work, authors plan to implement 
other classifiers to improve the accuracy of the 
classification, such as, support vector machine as 
well as artificial neural network. 
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KERTAS KERJA 

Ringkasan 
 
Kertas kerja ini berisi tentang kelengkapan material dari artikel jurnal dengan judul 

“Komparasi Algoritma K-Nearest Neighbor dan Naïve Bayes untuk Klasifikasi 

Menu Laris dan Tidak Laris di Kedai Kopi Krintji”. Seluruh hasil penelitian Tugas 

Akhir yang tidak dimasukkan kedalam artikel jurnal. Pada kertas kerja ini disajikan 

terdiri dari literatur review, analisis perancangan, source code, dataset yang 

digunakan, tahapan eksperimen dan seluruh hasil eksperimen.  

 
• Bagian 1 : Literature Review menjabarkan jurnal yang terkait dengan 

penelitian. 

• Bagian 2 : Analisis dan Perancangan menjelaskan masalah terhadap 

penelitian. 

• Bagian 3 : Source Code menyajikan kumpulan kode disetiap proses yang 

dilakukan peneliti terdiri dari membaca data, preprocessing data, data 

visualisasi, data modelling, implementasi algoritma. 

• Bagian 4 : Pengambilan data atau data collection untuk penelitian. 

• Bagian 5 : Tahapan Eksperimen berisi pengumpulan data, preprocessing 

data, data training data testing, impelementasi algoritma, dan evaluasi. 

• Bagian 6 : Hasil semua eksperimen yang dilakukan pada penelitian  secara 

keseluruhan yang mencakup skenario pengujian. 
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