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ABSTRACT
Rapid industrial development often results in increasingly fierce competition,
which tends to compete to maintain and increase its market share. They
implement aggressive marketing strategies, develop new products or services, or
improve operational efficiency to reduce production costs. This research uses
one of the methods in data mining, namely the SVM algorithm to determine
predicted values and Linear Regression to predict data. Data mining is used to
predict data categories based on a set of data attributes that have been collected.
Analysis of linear regression algorithms in the context of predicting the quality
of electrical panel painting can be carried out abstractly using several basic
steps. After carrying out the analysis, significant variables can be identified in
influencing the quality of electrical panel painting. The model that has been
developed can describe the linear relationship between these variables and
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painting quality. Based on evaluation using metrics, it can be evaluated how
well the linear regression model is able to predict paint quality. The results of
this evaluation provide an idea of how accurate and reliable the model that has
been developed is. The results of research analyzing linear regression algorithms
to predict the quality of electrical panel painting will provide a deeper
understanding of the influencing factors and how the use of linear regression can
be applied to improve the painting process and results. Testing using rapidminer
produces performance that is relevant to the modeled scenario. After comparing
the results of manual calculations and the Rapid Miner application, the simple
Linear Regression equation model generally shows the same data. The RMSE
value was also obtained when evaluating the performance of the applied model,
with an RMSE value of 0.273 with a standard deviation of +- 0.0.

INTRODUCTION

Rapid developments in the industry often result in increasingly fierce competition between the companies
operating in it. Companies tend to compete to maintain and increase their market share (Muhammad Rafly
Taufiqurahman et al., 2023). They may pursue aggressive marketing strategies, develop new products or services, or
improve their operational efficiency to reduce production costs. As a result, companies will compete to create the best
service to customers (Yasin, 2017). The painting process is a form of coating an object where the coating material used
usually has a certain color. In general, painting is often used to finish products made of metal, iron, wood, plastic.
Painting is the process of painting a product, but several other things that must be considered are improving the quality
of the painting product (Bimamurti & Sukawi, 2017).

An aspect that supports consumer satisfaction is the quality of the electrical panel. Reliable and durable electrical
panels are the main thing that consumers are looking for (Bintoro & Safwandi, 2018). Material quality, reliability in
performance, and resistance to environmental conditions (such as humidity, heat, or dust) are key factors. Linear
regression algorithm analysis for predicting the quality of painting on electrical panels involves the use of statistical
techniques to understand the relationship between independent variables (for example: type of paint, painting technique,
environmental conditions during painting) and dependent variables (quality or durability of electrical panel paint).
Identify relevant variables that may influence the quality of electrical panel painting, type of paint, painting technique,
environmental conditions, and surface preparation. Linear regression analysis (Alifi et al., 2022) is a powerful tool for
understanding and predicting the quality of painting on electrical panels based on relevant variables. By understanding
this relationship, companies can improve their painting processes to produce better quality, more durable electrical
panels (Adyatama & Handayani, 2018).

The analysis begins with the selection of relevant variables that can influence the quality of the painting (Cashan
& Zulfikar, 2022). Relevant data is collected and processed to ensure cleanliness and consistency, as well as
transformations where necessary such as data normalization. Linear regression models are used to model linear
relationships between independent variables and dependent variables. Model evaluation was carried out to check
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suitability and accuracy, including coefficient significance tests and regression assumption tests (PRASMONO & Atina
Ahdika, 2023).

By using linear regression analysis, companies can optimize their production processes, increase customer
satisfaction, and improve the reputation of their products in the electrical panel industry. The prediction results will later
be used as a definite reference regarding painting quality research activities, improving product quality and the data
resulting from the painting process can be used to determine whether to improve the quality of the product and the
results of data processing become information, knowledge, it is hoped that potential or knowledge can be explored.
which is more accurate, precise and fast than this data so that it can analyze product quality and find new opportunities
and find strategic plans to increase profits and maintain quality.

LITERATURE REVIEW

The linear regression method is a statistical technique used to understand the relationship between two or more
variables. Basically, linear regression tries to find a linear relationship between a dependent variable (also called
dependent variable) and one or more independent variables (also called independent variables or predictors) (Lestari,
2023). In linear regression, a mathematical model is formed using straight lines to describe the relationship between
these variables (Ayuni & Fitrianah, 2020). This model can be used to predict or estimate the value of the dependent
variable based on the known value of the independent variable (Fajri Harits Muzaki & Wawan Joko Pranoto, 2024).

S. Rahayu and A. S. RMS in the research "Application of the Naive Bayes Method in Selection of Quality Types
of Garden Grass CV. Our Grass Landscape” explains that arranging an attractive, cool and beautiful garden requires a
high budget (Rahayu & RMS, 2018). The choice of garden grass type is an important decision in landscape design,
affecting the appearance, maintenance and sustainability of the garden (Rahayu & RMS, 2018). The Naive Bayes
method can be used to assist in selecting the appropriate type of grass based on soil characteristics, climate and use
requirements (Bravo et al., 2023).

In this problem the Naive Bayes method is used as a Decision Making System (DSS). In this problem the Naive
Bayes method is used as a Decision Making System (DSS). Naive Bayes as a Decision Making System can be used for
various applications in decision making, such as data classification, prediction, or in the broader context of analysis and
data-based decision making.

Implementation of Predictive Modeling in Predicting the Amount of Household Electricity Use (Case Study:
PLN Lubuk Pakam Area) (Ishak Iskandar, 2016). Electricity is the foundation of modern life, almost all aspects of daily
life, from lighting, use of electronic devices, to transportation, are highly dependent on electricity. Industry, business
and the public sector need stable and reliable access to electricity to run their operations. Electricity is the main
foundation in driving innovation and the modern economy (Sapthu, 2023). With the availability of reliable and efficient
electrical energy, various sectors can develop advanced technology, improve production processes and create new jobs.
The technology and communications industries rely on electricity to operate their infrastructure. From large data centers
that store and manage global information to telecommunications networks that facilitate global communications, they
all require a steady supply of electricity to operate efficiently. Furthermore, the manufacturing sector uses electricity to
support automation and mass production processes. Modern factory machines and equipment cannot operate without a
reliable electrical power source. This not only increases productivity but also reduces production costs, thereby creating
incentives for companies to develop and retain jobs.

METHOD

Research Object

The stages that will be used in making predictions on electrical panel data and determining attributes to facilitate
research so that research can run well and systematically, and meet the desired objectives. The descriptive research
category is a category used to describe or analyze research results but is not used to make broader conclusions. A
guantitative approach requires a lot of use of numbers, starting from collecting data, interpreting that data, and
displaying the results, by describing something based on the data collected in the form of numbers regarding existing
facts.

Research Stage

In carrying out analysis and looking for consumption patterns in the use of electrical energy to facilitate research
and be able to run systematically and meet the desired goals, the following steps are made in the research stages:
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Figure 1. Research Stages
a. Data Cleaning
The data cleaning stage is the process of cleaning unused data. Data deletion by removing missing values,
duplicate data, checking and correcting errors in the data. The data cleaning process was carried out manually with the
help of Microsoft Excel.
Table 1. Data Cleaning

Date of Production Temperature Electrostatis Minute Thickness Results
2/11/2019 180° C 90 pA 10 56
2/11/2019 180° C 90 pA 10 76
2/11/2019 180° C 90 pA 10 67
2/12/2019 90 pA 10 88
2/12/2019 180°C 90 uA 10 89

2/12/2019 180° C 10 90
2/13/2019 180°C 90 uA 10 67
2/13/2019 180°C 10 45
2/14/2019 180° C 90 pA 10 45
2/14/2019 180°C 90 pA 10 67
2/14/2019 180° C 90 uA 10 69

b. Data Warehouse
Data warehouse is the process of selecting data from a collection of existing operational data before entering the
data and information mining stage. The selected data will be used for the data mining process and stored in a separate
file from the operational database.
Table 2. Data selection

Date of Temperature Electrostatis Minute Thickness Results
Production
2/11/2019 180°C 90 pA 10 56
2/11/2019 180°C 90 nA 10 76
2/11/2019 180° C 90 pA 10 67
2122019 90 nA 10 88
2/12/2019 180°C 90 pA 10 89
2/12/2019 180° C B o 90
2/13/2019 180°C 90 nA 10 67
2/13/2019 180° C B o 45
2/14/2019 180°C 90 pA 10 45
2/14/2019 180°C 90 pA 10 67
2/14/2019 180°C 90 pA 10 69

c. Task Relevant Data
Relevant data tasks are the process of changing data from one format to another according to needs which aims
to simplify the process of reading data in the program or tool used.
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Table 3. Task Relevant Data

Date of Production Minute Thickness results
2/11/2019 10 56
2/11/2019 10 76
2/11/2019 10 67
2/12/2019 10 88
2/12/2019 10 89
2/12/2019 10 90
2/13/2019 10 67
2/13/2019 10 45
2/14/2019 10 45
2/14/2019 10 67
2/14/2019 10 69

d. Data Mining

The linear regression algorithm, which is a classifier, assumes that the value of an attribute in a given class does
not depend on the values of other attributes. The following is an overview of data modeling. The impact of using
regression analysis can be used to decide whether increasing and decreasing the dependent variable can be done by
increasing and decreasing the state of the independent variable, or whether increasing the state of the dependent variable
can be done by increasing the independent variable/and vice versa.

Least squares method: the most popular method for establishing simple linear regression equations. General
Form of Simple Linear Regression:

Determining the Simple Linear Regression Equation for the values of a and b

e

b= i=1

ng X —[i xij 2

i=1

n n
_ _ Z Yi 2%
a=y—bX sothat g=-3%t—_pi=t—
n n
n : the number of data pairs
yi : value of the ith dependent variable Y
xi : value of the ith independent variable X

Calculate the linear regression equation

Y =a+bX
Y  :dependent variable X : free variable
a  :constant b : slope

e. Evaluation of Test Results

Method testing is carried out with the aim of knowing the results to be analyzed and measuring whether the
methods and algorithms used are functioning well or not. The testing process uses the rapidmener tool and sees whether
the data matches the results obtained through the tool, by measuring the accuracy, precision and recall results.
Evaluation can be done by observing and analyzing the results of the Naive Bayes algorithm used to ensure that the test
results are truly in accordance with the discussion. Analyze each attribute value and model that has been built and
ensure that the test results produce accuracy, precision, recall values. Accuracy is defined as the level of closeness
between the predicted value and the actual value of the model that has been built.
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RESULT
Simple Linear Regression Algorithm Modeling
a. Data analysis

This research uses a linear regression algorithm to identify retail product stock needs and will obtain root mean
square error (RMSE) results and predictions that can be used in decision making regarding the quality of painting
results. The initial stage carried out in this research was preparing the data and then carrying out data pre-processing
stages such as data cleaning, data selection, and data transformation on sales transaction data. A total of 1200 rows of
data were cleaned so that for the next process we only need to use clean data for a total of 1000 rows of data. Then data
is aggregated per month to produce data that will be modeled as in the following table.

Table 4. Aggregation of sales dataset per month

Month Name Minute Thickness Results
January 10 56
January 12 76
January 12 67
February 15 88
February 15 89
February 15 90

Henceforth, the results of the data aggregation will be used as training data at the modeling stage using the Linear
Regression algorithm
b. Data validation
Validation technique that divides data into two parts randomly, some as training data and the other part as testing
data. The data used is stock data and data carried out in the selection process, the next process determines the dataset
that will be used as training data and testing data, the data used as prediction data is 15 data selected randomly from
1,200 data that carry out the selection process stages. The resulting data will be modeled as in the following table.

Table 5. Product Stock Dataset

Month Name Minute Thickness Results
January 10 56
February 12 76
February 12 67
March 15 88
March 15 89
March 15 90
April 12 67
May 10 45
June 10 45
June 12 67

Linear Regression Calculations

The results of calculating the XY and XX values from the dataset records which are used as training data. The
data that will become the X variable is Minute, while the Y variable is the Thickness Result. Calculations are carried
out on the training data rows, including by getting the value (XY) which is the product of the two variables X and Y, In
applying the formula below, the values obtained for Coefficient A and Coefficient B from the training dataset used in
this research are as follows:

i L EYEH-EN)Exy)
Coefficient A : G )

_ (1635)(71848)—(1744)(59188)

100(71848)—(1744)2
_ 14247608

" 4143264
a=344
So it can be seen that the value of a is 3.44
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nExy)-Ex)Ey)

fficient B :
Coefficient G D)y

b= 100(59188)—(1744)(1635)

100(71848)—(1744)2
_ 3067360

T 4143264
b=0,74
So it can be seen that the value of b is 0,74

Implementation of Linear Regression Equations
From the calculation results of searching for coefficient A and coefficient B values, the resulting linear
regression equation model is as follows:
Y =a-+bx
Y =3.44+0,74 (x)
Where the information is as follows:

Y = prediction outcome variable
3.44 = intercept regression coefficient (constant)
x = independent variable

0,74 = slope regression coefficient (slope)

Evaluation of Test Data on Rapid Miner

Evaluation stages of test data used to assess the simple Linear Regression algorithm equation model applied in
establishing Painting Product Quality of a new object with proper accuracy. In this research, the author utilized the
Rapidminer Studio application, the results of testing carried out using the Rapidminer Studio application were by
applying the following steps:

a. Import the data needed for the process in the Rapidminer tool. In the Rapid Miner application, select and click
Import Data, then select the data that will be used and then determine the attributes and labels that will be used.

b. Click the Design menu, in the process view, add the training dataset and test dataset in the folder to the process
display screen.

c. Next, on the Modeling menu, in the Predictive submenu, select the Linear Regression function operator, to apply
a simple Linear Regression algorithm equation to the object prediction process that will be carried out.

d. Next, in the Scoring menu, select the Apply Model operator and drag it to the process display screen. Through
this function, you can set the application of the model from the dataset used in this process to the predicted labels
that will be applied.

e. Connect all the function operators from the prepared design to form a process flow as in Figure 4.1 below:

Dataset Training Linear Regression Apply Model

mod lab [ L
unl Y med) res

Dataset Uji

f’ out’:w

Figure 2. Implementation of the Linear Regression Algorithm in the RapidMiner Studio application

Linear Regression Performance Testing

Performance testing of models and algorithms is carried out with the aim of knowing the results of the
calculations being analyzed and measuring whether the methods and algorithms used are functioning well or not. By
applying this model to the results of calculating the RMSE (Root Mean Square Error) value via the Rapidminer Studio
application, it produces an RMSE figure of 0.273 +/- 0.000, a value that is small enough so that only small differences
occur from the manual calculation simulation process with the Rapidminer Studio application. prepared test data.
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ROOT_MEAN_SQUARED_ERROR
root_mean_squared_error: 0.273 +/- 0.000
PERFORMANCEVECTOR
PerformanceVector:
root_mean_squared_error: 0.273 +/- 0.000

DISCUSSION

The linear regression equation will then be implemented in making predictions on testing data. In general, the
application of the linear regression equation is applied to predict 20 dataset records as predetermined test data. From
calculations carried out manually and also compared with the process in the rapid miner application, the results shown
do not have a significant difference, in other words, both manual calculations and those processed in the application
show similar results. Below is a comparison table between the results of manual calculations and those in the rapid
miner application for variable Y. Meanwhile, the comparison of the actual variable Y value from testing (observation)
data with the predicted variable Y value in the rapidminer application can be seen in the following graph.

W prediction(Stok Akhir)
525

5.00
475
450
425
4.00
375
350
325
3.00
g’ 275
] 250
= 225
2.00
175
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1.00
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Figure 3. Graph of Comparison of Observed (Y) Values with Predicted (Y) Values

Based on the results of the tests that have been carried out, the variables or attributes used in this research
(minute and thinkness results) have a significant effect on this research. It is proven that using the linear regression
algorithm is able to provide good results with a Root Mean Squared Error value of 0.273 +/- 0.000. This is because
there is a correlation or functional relationship (cause - effect) between one variable (dependent or criterion) and
another variable (independent or predictor). This testing process is carried out to identify stock needs using a linear
regression algorithm.

CONCLUSION

This research utilizes several painting production data through a predictive method approach and can be applied
to analyze data to predict future quality needs based on production quality. A simple Linear Regression algorithm
prediction process can be implemented where the results also show new insights into the need for predictions on the
quality of painting production. Testing using rapidminer produces performance that is relevant to the modeled scenario.
The simple Linear Regression equation model after comparing the results of manual calculations and also with the
Rapid Miner application generally shows the same data. The RMSE value was also obtained when evaluating the
performance of the applied model, with an RMSE value of 0.273 with a standard deviation of +- 0.0.
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