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ABSTRACT 

This study aims to explain the analysis of data by employing data classification and applying 

the concept of the Decision Tree Algorithm and programming tools developed using Python 

programming. This approach serves as a flexible and objective method for data analysis 

and visualization. In today's world of machine learning, data requires high performance 

and accurate results when addressing data cases. The data used consists of NoSQL data or 

datasets in CSV format. These CSV documents contain tables, and the resulting output will 

be the latest datasets. The process involves data analysis, classification, and categorization 

of Apple mobile phone products in China and Pakistan to determine whether the quality is 

high or low based on the launch price of Apple mobile phones. Subsequently, decision tree 

modeling is built to explain the factors affecting classification and to aid analysis of the 

launch prices of Apple mobile phone products in China and Pakistan. The results are 

executed in Python programming, a language distinguished by excellent characteristics for 

data processing and visualization. The datasets will undergo testing alongside supporting 

factors in Python programming data modeling, which provides flexibility in modeling, 

execution, and analysis, thereby enabling problems to be solved effectively and objectively. 
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INTRODUCTION 

Modern Technology has reached a very good development stage, it has been 

applied in several industrial fields in the health sector to education the application 

of various fields has different patterns so that it can be used efficiently and 

complexly until now, Technology has opened up many opportunities to improve 

human welfare, including in terms of health, education, and access to information 

(Agustina et al., 2021; Herlina, 2022; Nuansari & Ratri, 2022; Santoso et al., 2023). 

Technology in this era aims to provide information so that all work and 

management of design systems can be applied easily in the work process, 

technology in the field of informatics is in great demand in the current era and even 

http://sosains.greenvest.co.id/index.php/sosains
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work that is needed such as data management work and visualized through its 

hardware and supported by software that works together to facilitate data processing 

(Novita, 2022) and for data modeling that It needs to be considered in building data, 

namely by conducting data analysis. 

In the field of informatics, there are several sources of work that have 

different language levels that have different characteristics and the programming 

language has different levels, therefore encouragement and efforts are needed to 

support these human resources must continue to be honed both in knowledge and 

in training (Aryansuka Mautama Putra & Mujiati, 2022; Fauzi & Siregar, 2019; 

Mintawati et al., 2023; Muis Wirasujatma, 2022; Rukhvianti et al., 2021). 

Over time, the company in the field of information technology has the goal 

of making it easier to complete projects of developers and software houses, many 

things that companies do, one of which is to evaluate the goals that need to be 

achieved to advance the company in the future. The quality of human resources that 

play a role in it can be measured from employee performance (Rukhviyanti & 

Ambarwati, 2023) in the time scale that it takes will provide an improvement in 

program skills in program planning and program implementation.  

The backend programming language will be used Python, In the backend 

programming language that has been explained, the backend also needs to master 

database management because one of the most important tasks of the backend 

developer is how to process, create, read, compress and delete data stored in the 

database, therefore data management is one of the important backend developer 

skills and the database is divided into two categories, namely relational databases 

(SQL) and Non-relational databases (NoSQL) These two categories have a very 

significant difference. SQL databases are relational databases which means that the 

data is organized into tables and each table has a specific structure, so that the tables 

are connected to each other through relationships. NoSQL databases are non-

relational databases. This means that the data is stored in a document set. There is 

no specific structure for this document, and this data is not connected to each other 

through relationships. So this data is better suited for storing data that doesn't need 

to be accessed in a certain way.  

In this study, the Data Source used NoSQl-based Datasets, in NoSQl-based 

Datasets has several tables, tables, columns regarding mobile phone products, 

specifications, launch prices in several countries, and launch year. Because the 

purpose of this research article focuses on the selected product and the work uses 

the predetermined ones, so this study only targets apple mobile phone products and 

launch prices in China and Pakistan and the table will be processed in python and 

meotode and data analysis is needed as a basis for management and to manage data 

to develop a structure so that data classification can be used in this study, one of 
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which is Find labels and averages as the key so that the results can be extracted data 

by selecting as a new label. 

Several previous studies have emphasized the importance of technology-

based data management in supporting effective analysis and decision-making. For 

example, Moniruzzaman & Hossain (2013) highlighted that NoSQL databases 

provide significant advantages in handling unstructured and large-scale data, 

especially in big data contexts that require high flexibility. However, their study did 

not focus on specific applications within certain industries. Similarly, Stonebraker 

(2018) compared SQL and NoSQL databases in terms of performance and 

efficiency, but his analysis mainly centered on technical system aspects without 

linking them to practical applications such as technology product classification. 

This research fills that gap by applying NoSQL-based data management to Apple 

product datasets, specifically launch prices in China and Pakistan, processed 

through Python to achieve more efficient data classification.  

The objective of this study is to analyze Apple product data using a non-

relational database approach to produce relevant classification structures, while the 

contribution lies in providing practical insights for developers, software houses, and 

academics on how Python and NoSQL can enhance data management effectiveness 

and support strategic decision-making in the field of information technology. 

 

RESEARCH METHOD 

Input Data 

In the implementation of the Data Design System, a quantitative method is 

used based on the results of data analysis obtained from the KAAGLE website in 

the implementation and developed by determining the launch of Apple product 

prices in China and Pakistan and identifying the pattern of Apple mobile product 

price data so that the data displays the results of the table and the statistical results 

of the calculation. 

 

Data Understanding 

Data Understanding is a component for data grouping that will later be 

executed to carry out the data classification analysis process so that it requires the 

main label as the basis and the label will be processed in the Data Classification. 

 

Table Data Filter 

The Data Filter in the table is one of focusing on the problems in this journal 

so that it will target several table columns that will be processed later. 
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Table 1 Filter data table 

Company Name Model Name Launched Price (Pakistan) Launched Price (China) 

1. Apple 

2. Apple 

……. 

Product Iphone 

....... 

 

Launched Price Apple Iphone 

....... 

Launched Price Apple 

Iphone 

….. 

 

Cleaning Data Table  

This data cleaning is the deletion of data on which the data value has a 

variable value that is not known by the system, so this deletion is directed to the 

column of the Launched Price Pakistan and Launched Price China tables. 

 

Table 2. Cleaning Data Table 

 Launched Price (Pakistan) Launched Price (China) 

 PKR 224,999 

PKR 234,999 

………. 

CNY 5,799 

CNY 6,099 

…………. 

 

Mean or Average  

It is a formula in mathematics as the calculation of the average search in a 

data sample. 

𝐷𝑎𝑡𝑎 𝐴𝑚𝑜𝑢𝑛𝑡

𝑇𝑜𝑡𝑎𝑙 𝐷𝑎𝑡𝑎
=  (𝐴𝑣𝑒𝑟𝑎𝑔𝑒) (1) 

 

The formula is used in the formation of the Column Avarage Price table which 

will later be used as the calculation of the Average in each row of launched prices 

of China and Pakistan so that if implemented in the form of a formula it will look 

like this. 

𝐿𝑎𝑢𝑛𝑐ℎ𝑒𝑑 𝑃𝑟𝑖𝑐𝑒 𝐶ℎ𝑖𝑛𝑎

𝐿𝑎𝑢𝑛𝑐ℎ𝑒𝑑 𝑃𝑎𝑘𝑖𝑠𝑡𝑎𝑛
=  𝐴𝑣𝑎𝑟𝑎𝑔𝑒 𝑃𝑟𝑖𝑐𝑒 

(2) 

 

 

Median  

Median is a component used to find the middle value in the substitution of a 

data, the median mathematically uses a formula as a calculation in a lot of data 

values by targeting the middle value value. The application of the median has many 

processes that will be addressed so that the median can be implemented through 

several problems in the design of the data design system to the process of a data. 

The design of this article measures how much data in the column of the 

Avarage price table as the basis for the calculation results will be given a new table 

column called Price Label, this label includes a condition where high and low values 

are determined. 

MEDIAN (High) = x = 
(𝑛+1)

2
 (3) 
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MEDIAN (Low) = =
𝑥(

𝑛_
2) +𝑥(

𝑛_
2 +1)

2
 (4) 

 

Data Classification Flowchart 

The development of a data classification system provides easy data in data 

processing, data testing and sorting the results will provide a new data from the 

previous data and aim to average the quality of the mobile product launch price in 

each country based on certain features of the product. The Flowchart Decision Tree 

process as an implementation data flow in data visualization using a decision tree, 

for the construction of a system design this requires label data, this label is a label 

resulting from data classification, namely Price Label which will be processed into 

a new variable, namely Encode Label, so as to aim for label prediction in the data 

test 

 

Flowchart Decision Tree 

The Flowchart Decision Tree process as an implementation data flow in data 

visualization using a decision tree, for the construction of a system design this 

requires label data, this label is a label resulting from data classification, namely 

Price Label which will be processed into a new variable, namely Encode Label, so 

as to predict labels in the data test. 

 

Python Programming 

Data Classification Analysis has many ways in training or data modeling so 

that it requires the processing equipment so that it can be completed properly, the 

equipment used is Python, Python is very flexible and Objective in the application 

of data processing. 

 

RESULT AND DISCUSSION 

 

Data Normalization 

Data Classification Analysis has many ways in training or data modeling so 

it requires the equipment to work on it so that it can be completed well, the 

equipment used by Python is very Flexible and Objective. which is sourced from 

Kaagle a Data-based website, a lot of data has been processed on the website so that 

the data is published so that the data can be used properly. 



Analysis of the Classification of Data on the Launch of Apple Mobile Phone Prices in 

China and Pakistan Using the Decision Tree Algorithm in Python Programming 

10539   http://eduvest.greenvest.co.id 

 

Figure 1. Datasets Mobile (2025). CSV 

 

Load Datasets 

In the table above, the datasets that will later be processed and processed to 

require that the datasets can be processed using python require calling the datasets 

into the program.  

 

 
Figure 2. Load Datasets 1 

 

Subsetting Data 

 
Figure 3.2 Subsetting Data 1 
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Data subsetting calls several table columns in the data selection so that the 

data used is only Apple products and filters the dataframe containing product 

information from various companies. The purpose of filtering the data will later be 

as new data after processing. 

 

Cleaning Data 

For data cleansing on research as cleaning up the launch price column for 

Pakistan and China by removing non-digit characters and converting the results to 

a float data type, this is useful to ensure that the price data can be used for further 

analysis in the absence of unwanted characters. 

 

 
Figure 4. Cleaning Data 1 

 

Classification of Average Data 

To determine the features in the classification requires labels and labels are 

based on two columns containing the launch price of apple products in Pakistan and 

China. The .mean(axis=1) function functions to calculate the average of Apple 

products horizontally where later the results will calculate the average of Apple 

products in both China and Pakistan for each product. So the result will create a 

new column table with the table name Avarage Price. 

 

 
Figure 5. Calculate Average 1 
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After getting the Output Avarage Price, Calculate the median value from the 

Avarage Price column and will store it in the variable 'median_price'.using the 

Median to give a good idea of the average price without being influenced by the 

extreme value. 

 

 
Figure 6. Median 

After performing the Median process, the process creates a new table column 

with the name Price Label which aims to provide the Avarage Price result by 

determining certain feature features. 

 

 
Figure 7. Determining the Price Label 

The process on the price label has 2 variables, the price label variable and the 

Avarage price variable and the lambda calculation x:'High' if x >= median price 

else 'low')x shows the lambda function which checks whether the average price (x) 

is greater than or equal to the median. If so, the label is high otherwise the label is 

low. 

 

 
Figure 8. Calling Program Results 1 

A pre-processed program at the end will call a result such as Print Data of 

Apple products with a price tag that is a description of the new dataset. The next 

process calls the apple_data data which in the process is the table columns 

"Company name", "Model Name", "Launched Price (Pakistan)", "Launched Price 

(China)", "Average Price", "Price Label". 

 

 
Figure 9. Program Results 
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The print process will display the data as it is called and the results of the 

calculations that have been made. 

 

 
Figure 10 Export CSV File Results 

The data that has been calculated will be exported to a CSV file so that the 

results can be structured and provide the latest dataset. 

 

 
Figure 11 CSV Program Results 

 

Decision Tree 

The results of the Datasets will be used to provide a visualization of the 

decision tree and the application of the concept of a complex data structural 

Decision tree in the arrangement of nodes that are interconnected with the data that 

has been implemented, the Decision tree requires labels resulting from data 

classification so that the label data will be tested and in the application of the 

Decision tree concept requires Encode the label to be Numerical because,  Decision 

tree can only read numerically Decision tree is a machine that reads a number so it 

requires adjustment, The Price Label is adjusted to the variable Price_Label_Code 

and then adjusted Low will be filled with the number '0' and High '1'. 
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Figure 12. Encode Decision Tree 

 

 
Figure 13. Data Preparation and Training 

 

 
Figure 14. Data Modeling and Data Split 

 

Dividing the dataset into 80% percent for training and 20% for testing and 

random_state = 42 is the result that the split runs consistently every time it is run. 

Then the development of DecisionTreeClassifier forms a decision tree model and 

max_depth=3 is a limit to the depth level of a decision tree of up to 3 levels to avoid 

overflitting. And Clf.fit (x_train, y_train) to train models based on x_train and 

y_train training data. 

 

 
Figure 15. Model Evaluation 

 

Y_pred = clf.predict(x_test) Use the trained model (clf) to predict the labels 

on the test data (x_test) so that the results of the prediction are stored in (y_test). 

 

 
Figure 16. Decision Tree Visualization 

 

Decision tree visualization is a result based on calculations from Encode label 

data, data training data preparation, data modeling, and data evaluation. In the 

decision tree script, feature_names label the feature name so that the graph is easy 
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to read in the pre-designed build scheme, class_names displays the results of the 

low and high target labels and filled=true gives a color based on the impurity value 

of the node that is an informative visualization. 

 

 
Figure 17. Program Visualization Results 

 

The results of this study demonstrate that the application of the Decision Tree 

algorithm provides a clear visualization of classification outcomes, particularly in 

distinguishing price categories (Low and High) in the Apple smartphone dataset. 

The process involved encoding categorical labels into numerical form, preparing 

the dataset with an 80/20 split for training and testing, and optimizing the depth of 

the tree (max_depth=3) to prevent overfitting. These steps ensured that the decision 

tree model was interpretable while maintaining predictive consistency. 

This finding aligns with the theory of supervised learning in machine 

learning, which emphasizes the transformation of categorical variables into 

numerical representations to enable algorithmic processing (Han, Kamber, & Pei, 

2011). The importance of balancing model complexity and interpretability, as 

demonstrated by setting tree depth, is also supported by Breiman et al. (1984), who 

highlighted that decision trees are prone to overfitting if not constrained. 

Previous studies further strengthen these results. Research by Kotsiantis 

(2013) found that decision trees offer strong classification performance while being 

easier to interpret compared to more complex algorithms, making them suitable for 

decision-making in practical contexts. Similarly, Patel and Upadhyay (2020) 

demonstrated that applying decision tree models with proper data preprocessing 

improved classification accuracy in e-commerce product datasets, particularly 

when categorical features were effectively encoded into numerical values. 

By situating the findings within these theoretical and empirical frameworks, 

this study confirms that decision trees remain a powerful and efficient tool for 
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classification tasks in structured datasets. Moreover, this research contributes by 

applying decision tree modeling specifically to smartphone product data, offering a 

practical example of how price segmentation can be automated and visualized for 

business insights. 

 

CONCLUSION 

This study successfully demonstrated the application of data classification 

and decision tree modeling in analyzing Apple smartphone datasets, specifically 

focusing on launch prices in China and Pakistan. By implementing Python-based 

processing to calculate mean and median values and creating new variables such as 

Average Price and Price Label, the research achieved its objective of developing a 

structured classification system that distinguishes high and low price categories. 

The decision tree visualization further validated the effectiveness of this approach 

by producing an interpretable model that simplifies data labeling, training, testing, 

and evaluation. These findings confirm that decision tree methods can efficiently 

support data-driven decision-making in price segmentation and product analysis. 

Beyond addressing the research objectives, this study contributes to practical data 

management by highlighting the usability of Python in handling large-scale datasets 

with minimal complexity. For future research, expanding the scope to include 

additional smartphone brands, incorporating more diverse market variables, and 

comparing decision tree results with advanced machine learning algorithms such as 

Random Forest, Gradient Boosting, or Neural Networks would enrich the analysis 

and provide broader insights into global product pricing strategies. 
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