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Abstract  

Recently, as the need for food resources has increased both domestically and internationally, support for the 

agricultural sector for stable food supply and demand is expanding in Korea. However, according to recent 

media articles, the biggest problem in rural communities is the unstable profit structure. In addition, in order to 

confirm the profit structure, profit forecast data must be clearly prepared, but there is a lack of auxiliary data 

for farmers or future returnees to predict farm income. Therefore, in this paper we analyzed data over the past 

15 years through time series analysis and proposes an artificial intelligence farm income prediction algorithm 

that can predict farm household income in the future. If the proposed algorithm is used, it is expected that it can 

be used as auxiliary data to predict farm profits. 
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1. Introduction 

Recently, as internal and external interest in the future food shortage has increased, support projects for 

stable food supply and demand are expanding in Korea. However, according to a recent media article, it was 

confirmed that the biggest problem faced by farmers in the current rural society is the unstable profit structure. 

In addition, there are a lot of difficulties in planning the future profit structure because there is currently a lack 

of auxiliary data that can predict the profit structure in Korea. 

Therefore, this paper analyzes data over the past 15 years through time series analysis and proposes an artificial 

intelligence farm income prediction algorithm that can predict farm household income in the future. If the 

proposed algorithm is used, it is expected that it can be used as auxiliary data to predict farm profits. 

 

2. Time Series Analysis Method 

The time series data analysis method is a method of predicting future data by grasping the characteristics 

of data existing at regular time intervals [1]. There are various algorithms for time series analysis, but in this 
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paper, time series analysis is conducted through the least squares method. 

The least squares method refers to a method of minimizing the sum of square errors and effectively selecting 

coefficients. That is, it is a method of obtaining β capable of minimizing the value of Equation 1. 

Equation (1) shows the least squares method arithmetic expression. 

 

∑ (𝑦𝑖 − 𝑓(𝑥𝑖 , 𝛽))
2

𝑖                           (1) 

 

𝑥𝑖 and 𝑦𝑖  each represent a variable, 𝛽 means a given constant, and 𝑓(𝑥𝑖 , 𝛽) represents a linear linear 

function. 

 

3. Analysis Data 

In order to implement the forecasting system proposed in this paper, we use the average farm income data 

from 2003 to 2020 provided by the National Statistical Office. 

This system, which operates based on artificial intelligence, aims to learn new data every year. 

Table 1 shows the average farm income used for data analysis. 

 

Table 1. Average farm income (2003~2019)  

Year Average Income(unit: 1,000 won) 

2003 26,878 

2004 29,001 

2005 30,503 

2006 32,303 

2007 31,967 

2008 30,523 

2009 30,814 

2010 32,121 

2011 30,148 

2012 31,031 

2013 34,524 

2014 34,950 

2015 37,215 

2016 37,197 

2017 38,239 

2018 42,066 

2019 41,182 

2020 45,029 

 

4. Implement of AI Farm Income Prediction Algorithm 

The prediction system proposed in this paper is an algorithm that creates a future prediction model using 

past data (2003~2017), and checks the prediction accuracy by comparing the results confirmed through the 

prediction model with the actual data (2018~2020). 
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The prediction algorithm development environment is as follows. The OS is Windows 64bit, the language 

used is Python 3.7, and the development tool used is Pycharm. 

Figure 1 shows a part of the revenue prediction algorithm code. 

 

 

Figure 1. Income prediction algorithm code 

 

Figure 2 shows the revenue forecast graph. The dotted line in the upper right corner indicates the predicted 

data, and the shaded area indicates the area of the minimum and maximum values. 
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Figure 2. Income forecast graph 

 

Table 3 shows the farmhouse revenue data and actual farmhouse revenue data for the last three years 

confirmed through the prediction algorithm. 

 

Table 3. Predicted income data and actual income data (2018~2020)  

Year 
Predicted income 

(unit: 1,000 won) 

Actual income 

(unit: 1,000 won) 

2018 37,662 42,066 

2019 38,309 41,182 

2020 38,953 45,029 

 

In order to confirm the prediction accuracy of the predicted data through the recommendation algorithm 

proposed in this paper and the actual data, the Pearson correlation coefficient of the data of the two groups was 

analyzed, and a similarity of 73% was confirmed. 

Figure 3 shows a part of the Pearson correlation coefficient analysis code and the operation result. 
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Figure 3. Income forecast graph 

 

When the prediction algorithm training data was set to 2003 to 2019 and the 2020 data was predicted, the 

result value of 40569 could be confirmed. This suggests that the greater the number of learned data, the higher 

the prediction accuracy. 

Figure 4 shows the expected revenue data for 2020, which is confirmed when the learning period is set to 

2003-2019. 

 

 
Figure 4. Income forecast data (2020) 
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5. Conclusions 

In this paper, we proposed an artificial intelligence-based algorithm that can predict future farmhouse 

profits by using past farmhouse profit data. When learning using the range of data currently provided by the 

National Statistical Office, the data prediction accuracy in the last three years (2018-2020) was 73%, but it 

was confirmed that increasing the number of learning data sets significantly reduces the error range of 

predicted data. This suggests that the higher the cumulative number of data collected in the future, the higher 

the accuracy of the revenue forecast data. 

In the current rural community, where unstable profit structure is a problem, if this algorithm is used, it is 

expected that more accurate farm income information can be predicted based on the accumulated income data. 

In the future, additional research should be conducted to expand the scope of collected data and to subdivide 

the scope of data collection and classification. 
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