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Abstract: Population growth is caused by three components, namely birth (fertility), death (mortality) and migration. These three components greatly influence the population growth process that occurs. It is very important to detail the development of population growth in a sub-district, so that the development of that sub-district can be improved. Forecasting is an important tool in effective and efficient planning. An important step after the forecast is carried out is to verify the forecast in such a way that it reflects past data and the causal system underlying the growth. As long as the forecasting representation is reliable, the forecasting results can continue to be used. The aim of this research is to apply the Least Square method to predict population growth in Tanjung Tiram District in the next few years based on three components, namely births (fertility), deaths (mortality) and migration. The results of this research can predict population growth using the Least Square Method in 2024 with a birth rate of 936, arrivals of 104 and movements of 142 with an error value below 5%.
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Abstrak: Pertumbuhan penduduk diakibatkan oleh tiga komponen yaitu kelahiran (fertilitas), kematian (mortalitas) dan migrasi. Tiga komponen tersebut sangat mempengaruhi proses pertumbuhan penduduk yang terjadi. Perkembangan pertumbuhan penduduk padasatu kecamatan sangat penting untuk dirincikan, agar perkembangan kecamatan tersebut dapat ditingkatkan. Peramalan merupakan alat bantu yang penting dalam perencanaan yang efektif dan efisien. Langkah penting setelah peramalan dilakukan adalah verifikasi peramalan sedemikian rupa sehingga mencerminkan data masa lalu dan sistem penyebab yang mendasari pertumbuhan tersebut. Sepanjang representasi peramalan tersebut dapat dipercaya, hasil peramalan dapat terus digunakan. Tujuan penelitian ini yaitu menerapkan metode Least Square untuk memprediksi jumlah pertumbuhan penduduk di Kecamatan Tanjung Tiram dalam beberapa tahun kedepan berdasarkan tiga komponen yaitu kelahiran (fertilitas), kematian (mortalitas) dan migrasi. Hasil dari penelitian ini dapat memprediksi jumlah pertumbuhan penduduk menggunakan Metode Least Square pada tahun 2024 dengan angka kelahiran 936, kedatangan 104 dan perpindahan 142 dengan nilai error dibawah 5%.

Kata kunci: peramalan; pertumbuhan penduduk; tanjung tiram; trend moment; 
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INTRODUCTION

Information technology plays a very important role in today's world development, because it is widely used in government agencies and individuals who involve a lot of information in decision making. Every agency is required to always be professional in running its organization, so that it can improve the quality of community services. Computer technology allows a government agency to process data quickly and accurately so that it can produce reliable information and can increase work efficiency and the capabilities of government agencies [1].
Tanjung Tiram District is the 3rd largest district in Batu Bara Regency. The administrative area in the Tanjung Tiram District government consists of 9 villages with an area of ​​157.19 Km2 [2], [3]. Based on data from Tanjung Tiram District, in-migration that occurred in Tanjung Tiram District experienced an increase in 2020, namely 11,391,000 people and a growth rate of 2.16%, so it can be concluded that population growth in Tanjung District Oysters often increase [4].High population growth can actually have positive impacts, including being an important element in efforts to increase production and develop economic activities with abundant labor availability [5]. High population growth, especially in Indonesia, can not only have a positive impact, but will also have a negative impact in various fields which will of course influence each other. 
The negative impact of this high population growth will arise if the population growth that occurs is not balanced with adequate facilities and infrastructure to support the survival of the population concerned in order to obtain a prosperous and prosperous life and livelihood. Population growth is caused by three components, namely: birth (fertility), death (mortality) and migration [6]. These three components greatly influence the population growth process that occurs. The development of population growth in a sub-district has a very important role to detail [7].
Based on what was implemented in Tanjung Tiram District, the population density calculation process was still carried out manually by collecting information from the Central Statistics Agency (BPS) at the end of each year and collecting data from each village and sub-district took a lot of time. This results in the slow performance of sub-district employees in calculating population growth in Tanjung Tiram sub-district. Seeing how important information about population numbers is, a population growth forecasting application is needed, which will make it easier to calculate the increase in population growth each year. So that the sub-district can prepare assistance in the form of direct assistance such as Cash Social Assistance (BST), Social Safety Net Assistance (JPS), Non-Cash Basic Food Assistance and Direct Cash Assistance (BLT) or construction and development in all villages under the sub-district.
In terms of providing facilities and infrastructure to offset the negative impacts of population growth, the government is required to carry out various breakthrough activities and capabilities to predict the rate of population growth. Because the ability to predict population growth will make it easier for the government to distribute budget portions to support the policies taken to minimize problems arising from the rate of population growth.  Predictions are usually applied to predict sales, money exchange rates, river water flows, etc. To make it easier to make predictions, there are many choices of tools that can be used, one of which is using an algorithm. An algorithm is a method in statistics that is used to predict something with a forecasting algorithm [8].
Forecasting is an important tool in effective and efficient planning. An important step after the forecast is carried out is to verify the forecast in such a way that it reflects past data and the causal system underlying the growth [9]. As long as the forecasting representation can be trusted, the forecasting results can continue to be used. The Least Square method has been widely used in several case studies, including the results of the optimal LSSVM model for forecasting Covid-19 cases in Indonesia from 1 February 2021-28 February 2022, namely the M14 and V24 models [10]. As a fixed calculation to determine the sales target for Honda brand motorbikes, with an average MAPE value of 5.3% or an accuracy value of 94.7% [11]. Forecasting the types of staple ingredients for broiler chickens using the Least Square Method, the forecasting value is IDR. 31,329, with a MAD error value of 1.09% of the actual data value, namely Rp. 31,000,00 [12].
In this case, a solution is needed in the form of a forecasting system that is able to predict future population growth, which will later become a reference in the process of preparing social assistance or funds from the government. Therefore, the Least Square method is used to forecast population growth, especially when the data shows seasonal trends and patterns. By implementing this method in the information system, it is hoped that forecasting can be done with a minimum level of error and close to the actual value, so that the Tanjung Tiram District Head Office can estimate the aid or social funds that will be distributed to its residents and avoid losses.

METHOD

The calculation algorithm uses the Least Square method to predict population growth in Tanjung Tiram District. The Population Growth data from 2019 to 2023 is as in table 1, while the Population Growth Forecasting Error value is in table 2.
 


Table 1. Population Data
	No
	Year
	Birth
	Arrival
	Displacement

	1
	2019
	829
	196
	113

	2
	2020
	833
	128
	124

	3
	2021
	857
	133
	142

	4
	2022
	889
	147
	131

	5
	2023
	907
	132
	129




Table 2. Forecasting Error Value
	No
	Forecasting Error Value

	
	Population Growth
	Forecasting Results
	Error Result

	1
	Birth
	936
	0,01%

	2
	Arrival
	104
	0,12%

	3
	Displacement
	142
	0,04%





From the results of this research, it is possible to predict population growth using the Least Square Method in 2024 with a birth rate of 936, arrivals of 104 and movements of 142 with an error value below 5%.
The calculation algorithm uses the Least Square method to predict population growth in Tanjung Tiram District with the formula below:




Information:
Y = periodic data (time series data). 
X = time variables (day, week, month, year). 
a and b = constant number. 

To get the Y value, you must first find the values ​​of the constants a and b using the following formula:


  
 (n is a lot of data) 



To carry out calculations on the data, a certain value is needed for the time variable (X) as the weight. In general, what is given a value of 0 is the time variable which is located in the middle of 1. To carry out calculations on the data, a certain value is needed for the time variable (X) as the weight. In general, what is given the value 0 is the time variable which is located in the middle of 1. For odd data, the distance between two times is given a value of one unit. 
Above 0 is marked + and below it is marked – (For example: 0, 1, 2 , 3... and . . . , -3, -2, -1, 0). 2. For even data, the distance between two times is given a value of two units. Above 0 there is a + sign, below it is a – sign (0, 1, 3, 5, ... and ... -5, -3, -1, 0). The accuracy of a forecast can be measured by several measures, among others [13]: 
Mean Squere Error (MSE) The average of the squared differences between the estimated value and the actual value:


Mean Absolute Deviation (MAD)

 

Mean Absolute Percentage Error (MAPE)

 


The Least Square method is a forecasting method that is usually used to predict sales forecasting. This method is a method in the form of periodic series or time series data, where past sales data is needed to forecast future sales so that the results can be determined. The Least Square method is also one of the most widely used methods for determining data trend equations because this method produces what is mathematically described as the line of best fit. [14]. This method is applied to previous sales data to predict future sales results [15]. Metode Least Square terbagi menjadi dua kasus, yaitu kasus data genap dan kasus data ganjil [16]. The Least Square method can be used to predict drug sales using drug sales data in the previous period [17]. The Least Square model is based on historical data on coal export sales to the Philippines. Complete and detailed data on sales volumes, prices and relevant environmental factors are analyzed to identify demand trends and patterns [18]. The Least Square method is a method in the form of periodic series or time series data, which requires past sales data to forecast future sales so that the results can be determined. [19]. With the Least Square system, it will be easier for dealers because they can prepare more appropriate stock so that sales can increase and reduce the buildup of dealer stock. The test was carried out with 5 different motorbike brands which produced the lowest MAPE values. Based on test results, the AEROX motorbike brand has a MAPE value of 0.03% [20].


RESULTS AND DISCUSSION

The problem analysis is intended to determine the problems that occur at the Tanjung Tiram Subdistrict Office so that the needs that need to be provided for system and software development can be met. Following are the problems that occurred. do not yet know population growth in the coming period. There is no system yet available that can calculate population growth for the coming period and assist sub-districts in preparing assistance in the form of direct assistance or development. Implementation of population growth forecasting at the Tanjung Tiram Subdistrict Office using the Least Square method is carried out using the PHP programming language and the database used is MySQL.

Main Menu Use
If you have successfully logged in, the main menu page for the population growth system at the Tanjung District Head Office will appear.

[image: ]
Figure 1. Main Menu Page

Input Data on Types of Population Growth
	The following displays the form for types of population growth in the population growth forecasting system in Tanjung Tiram District. 
[image: ]
Figure 1. Page Input Data on Types of Population Growth



Forecasting Results Report
The following are the results of the population growth data forecast report at the Tanjung Tiram District Head Office using the Least Square Method.
[image: ]
Figure 3. Forecasting Results Report

CONCLUSION

The conclusion of this research is that a system built using the PHP programming language and MySQL database can predict population growth in the Tanjung Tiram area using the Least Square method in the following year. The implementation of population growth forecasting at the Tanjung Tiram Subdistrict Office using the Least Square method provides results of forecasting population growth for birth types in 2024 of 936, migration types in 2024 of 142, and arrival types in 2022 of 104 with an error rate below 5%.
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Profil Kecamatan Tanjung Tiram

Kecamatan Tanjung Tiram merupakan salah satu dari 7 (Tujuh) Kecama tan yang terdapat di Kabupaten Batu Bara, yang meliputi 20 Desa dan 2 Kelurahan, 187
(Seratus Delapan Puluh Tujuh) Dusun/Lingkungan dengan luas wilayah + 17.399 Hektar (Renstra Kecamatan Tanjung Tiram 2018 - 2023). Sejarah
perkembangan peradaban dan Pemerintahan telah berlangsung sejak lama diawali kerajaan melayu, sebuah kerajaan kecil bemama Nibung Hangus. Nama
Nibung Hangus adalah kerajaan yang dibakar oleh seorang datuk.

Kemudian berubahlah Nibung Hangus menjadi Kerajaan Lima Laras. Lima adalah lima suku yaitu Lima Laras, Tanah Datar, Lima Puluh Kota, Datuk Bogak dan
Pagurawan. Sedangkan laras adalah tongkat. Kemudian pada zaman Belanda Lima Laras pecah menjadi dua yaitu Bogak dan Lima Laras yang dikenal dengan
nama Suku Dua. Dari Suku Dua inilah menj adi kecamatan Tanjung Tiram (Renstra Keeamatan Tanjung Tiram 2018 - 202 3). Sejak Kabupaten Batu Bara
terbentuk pada tahun 2017 Kecamatan Tanjung Tiram telah dipimpin oleh 7 ( tujuh ) orang Camat yaitu (Renstra Kecamatan Tanjung Tiram 2018 - 2023):

1. H. Mahdinor S.Pd ( Camat Pertama )

2. Drs. Abdul Rahman Hadi

3. Drs.Yafrizal

4.Muhammad Nashir Yuhanan

5. Zahari, SE

6. Junaidi,SI
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