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researchers calculate MSE (Mean Squared Error) and RMSE (Root Mean
Squared Error) when using the Moving Average method.

1. INTRODUCTION
Electricity usage in the Mojokerto area fluctuates due to uncertainties surrounding the

number of customers. According to the Statistics Agency (BPS, 2021), electricity usage in this area
tends to change. To predict future information accurately, various strategies are employed by
power supply officers (Rachman, 2018).

Shifting trends in electricity usage in the Mojokerto area stem from changes in the current
number of clients. This significantly affects the traditional methods used to address challenges in
the region. One such strategy is the Moving Average method, which uses historical data to
anticipate future trends (Eris et al., 2014). While this method helps anticipate power delivery, its
accuracy remains uncertain. Thus, it is essential to assess the reliability of these prediction tools.
Assessing the distribution of electricity in the Mojokerto area proves challenging, prompting the
need for effective strategies to manage power supply adjustments due to unexpected client
demands (Suhardi et al., 2020).
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The accuracy of forecasting largely depends on the ability to establish and maintain
effective frameworks. Failure to do so can lead to numerous weaknesses for supply officers.
Therefore, the spread of power in the Mojokerto area requires constant attention and resources.

The Moving Average technique is commonly used to analyze short- and long-term data. It
involves using historical information to understand current trends. Many stock clients and forex
traders use this strategy to analyze market fluctuations (Abbas, 2016). This method is deemed
suitable for predicting power distribution in the Mojokerto area, especially for younger individuals
who are familiar with using this technique to assess price changes in items like gold. In selecting
the most appropriate assessment method, it is crucial to consider factors such as MSE (Mean
Squared Error) and RMSE (Root Mean Squared Error) to accurately predict and assess data
(Abbas, 2016).

2. METHOD
This section discusses two methods for predicting the amount of distributed electricity:
2.1 Moving Averages

Moving averages are a simple method that combines mathematics and statistics to predict
future dates. This method requires real or current data to create forecast data. It is a widely
used and effective technique that can be implemented using tools like Microsoft Excel. The
formula for the moving average (MA) is:

(3 $m)
MA: J‘_ﬂ}_

Information :

MA : moving average
Y1 :actual data

Y2 :nextactual data

2.2 Analysis using MSE (Mean Squared Error) and RMSE (Root Mean Squared Error)
parameters

Mean Squared Error (MSE) is useful for assessing the accuracy of forecasts. It is a common
and straightforward technique for measuring accuracy. On the other hand, Root Mean Square
Error (RMSE) is a method to determine the accuracy of price information. The equation for
Mean Squared Error (MSE) and Root Mean Squared Error (RMSE) are as follows:

{Ar—Fe)*

n

MSE = |

Information :

At : actual data on electricity distribution

Ft : electricity distribution forecasting data

n :the amount of electricity distribution forecasting data

The Root Mean Square Error (RMSE) is a method used to assess the accuracy of price
information obtained. It is similar to Mean Squared Error (MSE) but provides a more easily
interpretable result. RMSE is calculated as the square root of the average of the squared
differences between predicted and observed values. The lower the RMSE, the better the
accuracy. The equation for Root Mean Squared Error (RMSE) is as follows:

RMSE =+MSE

Information :
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RMSE : square root of MSE results

3. RESULTS AND ANALYSIS
3.1 Original Data

In the course of this research, the researcher sought original data for reference and obtained
electricity distribution data from the Central Statistics Agency for the period between 2014
and 2020, focusing on the Mojokerto area. The data was presented using Excel.

Table 1. Data on the amount of electricity distributed

Amount of Electricity Distributed
Month 2014 2015 2016 2017 2018 2019 2020
January 2E+08  2E+08 2E+08  1E+08 3E+05 2E+08  4E+08
February 1E+08 1E+08 2E+08 1E+08 3E+08 2E+08  3E+08
March 2E+08 2E+08 2E+08 1E+08 3E+08 2E+08  4E+08

April 2E+08 2E+08 2E+08 1E+08 3E+08 2E+08  3E+08
May 2E+08  2E+08 2E+07 1E+08 3E+08 2E+08  3E+08
June 2E+08 2E+08 2E+08 9E+07 3E+08 2E+08  3E+08
July 2E+08 2E+08 2E+08 9E+07 3E+08 2E+08  3E+08

August 2E+08 2E+08 2E+08 1E+08 3E+08 2E+08  4E+08
September 2E+08 2E+08 2E+08 1E+08 3E+08 2E+08  4E+08
October 2E+08 2E+08 2E+08 1E+08 3E+08 2E+08  4E+08
November 2E+08 2E+08 2E+08 1E+08 3E+08 2E+08  4E+08
December 2E+08 2E+08 2E+08 1E+08 3E+08 2E+08  4E+08

3.2 Predictions Data

When conducting predictive data research in the Mojokerto area, researchers can obtain
forecasts for electricity distribution from 2014 to 2020. This data is valuable for improving
the efficiency of electricity distribution and preparing for future demands. The researchers
present their findings using Excel.

Table 2. Prediction data Amount of electricity distributed

Amount of Electricity Distributed

Month 2014 2015 2016 2017 2018 2019 2020
January  1,7E+08 1,7E+08 1,9E+08 1E+08 316730 2E+08 3,6E+08
February 1,5E+08 1,5E+08 1,7E+08 1E+08 3E+08 1,9E+08 3,5E+08
March 1,6E+08 1,6E+08 2E+08 1E+08 3,2E+08 2,1E+08 3,7E+08

April 1,7E+08 1,7E+08 1,9E+08 1E+08 2,9E+08 2E+08 3,5E+08

May 1,7E+08 1,7E+08 1,9E+07 1E+08 3,2E+08 2,1E+08 3,2E+08

June 1,7E+08 1,7E+08 1,9E+08 9E+07 2,8E+08 1,8E+08 3,3E+08

July 1,6E+08 1,6E+08 1,6E+08 9E+07 3E+08 2,1E+08 3,5E+08
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August  1,6E+08 1,6E+08 2E+08 1E+08 3,2E+08 2,1E+08 3,5E+08
September 1,7E+08 1,7E+08 1,9E+08 1E+08 3E+08 2,1E+08 3,6E+08
October  1,8E+08 1,8E+08 2E+08  1E+08 3,3E+08 2,2E+08 3,7E+08
November 1,9E+08 1,9E+08 1,9E+08 1E+08 3,2E+08 2,1E+08 3,7E+08
December 1,8E+08 1,8E+08 1,9E+08 1E+08 3,2E+08 2,1E+08 3,6E+08

3.3 MSE and RMSE results

During the research, the researchers calculated the mean squared error (MSE) and root
mean squared error (RMSE) for the seven years of electricity distribution. A higher value
of MSE and RMSE indicates poor performance. Below, you'll find the MSE and RMSE
Data Table:

Table 3. MSE and RMSE calculation data

MSE 3,77E+12 4,37E+14 1,95E+14 1,05E+12 3,19E+14 1,13E+13 8,11E+12
RMSE 1942473 20894916 13979071 1023363 17859561 3357233 2848327

3.4 Data visualization of the amount of electricity

Electricity distribution data from January to December 2014-2020 is visualized in a line
chart below.

Figure 1. Data line diagram of the amount of electricity distributed
3.5 Visualization of Prediction Data on the Amount of Electricity Distributed

The line diagram below visualizes the prediction data from January to December for the
years 2014 to 2020.
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Figure 2. Data line diagram predicting the amount of electricity distributed

3.6 Data Visualization Comparison of Electricity Distribution Numbers and Prediction Data

Data from January to December 2014 to 2020 showing electricity distribution and
prediction is visualized using a line diagram, as depicted in the image below.

Perbandingan Data Jumiah Listrisk Disalurkan dan Data Prediksi

[ ]]]

Figure 3. Line diagram comparing data on the amount of electricity distributed and
prediction data

4. CONCLUSION

The consistent reliability of this standard forecasting model using Microsoft Excel enables
future predictions based on data spanning a 7-year period. Analyzing data from 7 years ago is
valuable for projecting future outcomes. Additionally, visualizing the relationship between the
original data and future figures is essential. Don't forget to calculate MSE and RMSE to ensure
accurate results for informed decision-making.

5. ACKNOWLEDGEMENTS

This article is the culmination of student final project research carried out under the
guidance of our esteemed lecturers. We express our heartfelt gratitude for their invaluable support
throughout the entire process. Additionally, we extend our thanks to the journal manager for
providing insightful input that significantly contributed to the publication of this article.

70 ISSN Print  :1979-7141
ISSN Online : 2541-1942



SAINTEKBU: Journal of Science and Technology Volume : 14 (02) August 2022

6. DECLARATION OF COMPETING INTEREST
We declare that we have no conflict of interest.

7. REFERENCES

Abbas, 1. (2016). Penerapan Metode Moving Average (MA) Berbasis Algoritma Support Vector
Machine (SVM) untuk Membandingkan Pola Kurva dengan Trend Kurva pada Trading Forex
Online. ILKOM Jurnal lImiah, 8(1), 37-43. https://doi.org/10.33096/ilkom.v8i1.20.37-43

Eris, P. N., Nohe, D. A., & Wahyuningsih, S. (2014). Peramalan Dengan Metode Smoothing dan
Verifikasi Metode Peramalan Dengan Grafik Pengendali Moving Range (MR) (Studi Kasus:
Produksi Air Bersih di PDAM Tirta Kencana Samarinda) Forecasting with Smoothing and
Verification Methods with Moving Range (MR) Control Chart (Case Study: Production of
Pure Water at PDAM Tirta Kencana Samarinda). Jurnal EKSPONENSIAL, 5(2), 203-210.

Maricar, M. A. (2019). Analisa Perbandingan Nilai Akurasi Moving Average Dan Exponential
Smoothing Untuk Sistem Peramalan Pendapatan Pada Perusahaan XYZ. Jurnal Sistem Dan
Informatika, 13(2), 1-10.

Prasetya, B. P. (2017). Penerapan Metode Single Moving Average (SMA) pada Aplikasi
Peramalan Penjualan Di Kedai Digital #24 Kediri. Simki.Unpkediri.Ac.ld, 1-6.

Rachman, R. (2018). Penerapan Metode Moving Average Dan Exponential Smoothing Pada
Peramalan  Produksi  Industri  Garment. Jurnal Informatika, 5(2), 211-220.
https://doi.org/10.31311/ji.v5i2.3309

Suhardi, D., Awaluddin, R., Penjualan Keramik Menggunakan Metode, P., & Kuningan, U. (2020).
Peramalan Penjualan Keramik Menggunakan Metode Moving Average Dan Exponential
Smoothing Pada Usaha Agus Keramik Kusyanto. Jurnal Ekonomi Akuntasi Dan Manajemen,
1(1), 12-21. https://journal.uniku.ac.id/index.php/jeam

Suprayogi, ., Trimaijon, & Mahyudin. (2014). Model Prediksi Liku Kalibrasi Menggunakan
Pendekatan Jaringan Saraf Tiruan (ZST) (Studi Kasus : Sub DAS Siak Hulu). Jurnal Online
Mahasiswa Fakultas Teknik Universitas Riau, 1(1), 1-18.

ISSN Print  : 1979-7141 [

ISSN Online : 2541-1942



