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Abstract. The traditional mean variance combination strategy takes into ac-
count the volatility of vegetable prices and fails to fully consider the proportion 
of planting combinations. Based on the theoretical analysis of portfolio man-
agement, this paper uses risk parity portfolio strategies and asset allocation al-
gorithms to calculate the risks and returns of portfolio investments, overcoming 
the shortcomings of traditional mean-variance model research, and proposes a 
multi-objective optimization method based on risk returns. This method takes 
the investment goal of farmers as the optimization goal to obtain the vegetable 
planting portfolio with the maximum income and minimum risk. The experi-
mental results show that the maximum yield is 0.93, which proves the feasibil-
ity and effectiveness of our idea. 
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1 Introduction 

China's vegetable market price fluctuation, market size, supply-demand relationship, 
agricultural input and other factors. The price fluctuation of vegetable market in Chi-
na is formed by the joint action of many factors [1-5]. First of all, China's vegetable 
market is very large and the demand is huge.  Due to China's large population, the 
demand for vegetables has also increased correspondingly. Secondly, the instability of 
supply is also an important reason for price fluctuations. The growth cycle of vegeta-
bles is relatively short, and the supply is affected by natural factors such as season and 
climate, which is prone to the imbalance between supply and demand. In addition, the 
lack of agricultural input is also one  of the reasons for the fluctuation of vegetable 
prices. Farmers are under great cost pressure. If the input is insufficient, the output 
will decline, which will affect the supply and price of vegetables in the market. There-
fore, in view of this problem, many scholars have studied vegetable prices. 
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(1) Structural analysis of vegetable prices. Liu Yike et al. focused on the structural 
characteristics of vegetable prices, discussed the factors affecting prices, and conduct-
ed in-depth research on the changing laws of vegetable prices [6-7]. The structural 
analysis of vegetable prices needs to consider many factors, including variety, origin, 
season, market and supply and demand. By analyzing these factors, we can better 
understand the formation mechanism of vegetable prices and provide reference for 
consumers and decision makers. There are many kinds of vegetables, and the price 
difference is large. The price of high-grade vegetables is high, and the price of low-
grade vegetables is low. The prices of vegetables in different regions also vary great-
ly. The closer the origin is to the consumption place, the lower the price is. The prices 
of vegetables in different seasons also vary greatly. The prices in the season with 
sufficient supply are lower, and the prices in the season with short supply are higher. 
The relationship between supply and demand is an important factor that determines 
the price of vegetables. If supply exceeds demand, the price will fall; If the supply is 
insufficient, the price will rise. 

(2) Volatility analysis of vegetable prices. Xing Kongwen and others discussed the 
volatility of vegetable prices, analyzed the factors affecting the volatility of vegetable 
prices, and the impact of vegetable price fluctuations on vegetable supply and demand 
[8]. The price fluctuation analysis refers to the analysis of the trend, range and cycle 
of the market price fluctuation to reveal the reasons and laws behind the price fluctua-
tion and help farmers formulate investment strategies. 

The price fluctuation analysis is usually carried out from the following aspects: 
trend analysis, amplitude analysis and periodic analysis. Trend is one of the basic 
forms of price fluctuation. Through the drawing of trend line and the judgment of 
trend, the rising, falling or fluctuating trend of price can be determined to help farm-
ers grasp the trend of the market. Amplitude is the amplitude of price fluctuation. 
Through the calculation and analysis of the amplitude, the intensity and range of price 
fluctuation can be determined to help farmers develop trading strategies. Cycle is one 
of the important characteristics of price fluctuations. By analyzing the periodicity of 
price fluctuations, we can determine the rhythm and cycle of price fluctuations, and 
help farmers grasp the rhythm and trend of the market. The price pattern is another 
manifestation of price fluctuation. Through the analysis and judgment of the price 
pattern, we can determine the rising, falling or fluctuating trend of the price, and help 
farmers develop trading strategies. The price fluctuation analysis can be carried out by 
combining technical analysis with basic analysis. Technical analysis mainly focuses 
on the price trend and fluctuation rules, while basic analysis focuses on the economic, 
political and social factors behind the price fluctuation. By using these two methods 
comprehensively, we can analyze the causes and laws of market price fluctuations 
more comprehensively and help farmers formulate more effective investment strate-
gies. 

(3) Research on the market mechanism of vegetable price. Xing Kongwen and oth-
ers discussed the market mechanism of vegetable prices, such as the formation mech-
anism of vegetable prices, the adjustment mechanism of vegetable prices and the 
transmission mechanism of vegetable prices [8]. The research on market mechanism 
of vegetable price mainly involves supply and demand relationship, price formation 
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mechanism, market transaction and policy regulation. The first thing to consider in 
the study of the market mechanism of vegetable prices is the relationship between 
supply and demand. The relationship between supply and demand refers to the rela-
tionship between the supply and demand of vegetables in the market. When the sup-
ply is sufficient, the price of vegetables will fall, and vice versa, the price of vegeta-
bles will rise. Understanding the production, sales, consumption and other conditions 
of vegetables, as well as the supply-demand relationship of each link, is of great sig-
nificance to predict the change trend of vegetable prices. The research on the market 
mechanism of vegetable prices also needs to consider the price formation mechanism. 
The research on the market mechanism of vegetable prices also needs to consider 
market transactions. Market transactions refer to the vegetable trading activities con-
ducted by both parties in the market. Different market trading methods have different 
effects on vegetable prices. The government intervenes in vegetable prices through 
price regulation, market supervision and other means to maintain market order and 
consumer interests. In a word, the research on the market mechanism of vegetable 
prices needs to be analyzed from supply and demand relationship, price formation 
mechanism, market transaction and policy regulation, so as to better predict and con-
trol the fluctuation of vegetable prices. 

(4) Policy research on vegetable prices. The researchers focused on the govern-
ment's policies on vegetable prices, such as the government's price control policies, 
support policies, and the impact of policies on vegetable prices [9]. Vegetable prices 
are an important factor affecting people's daily life. For the government, stabilizing 
vegetable prices is an important task to maintain social stability. Therefore, the gov-
ernment needs to formulate a series of policies to study and control vegetable prices. 
Macroeconomic control policy refers to the change trend and price level of vegetable 
prices through macroeconomic control measures. The price supervision policy refers 
to the protection of consumers' rights and interests, as well as the interests of produc-
tion enterprises, through the supervision of market prices to prevent prices from being 
inflated or lower than costs. The government can strengthen price monitoring and 
supervision by formulating price regulation regulations and standards, punish price 
violations, and maintain market price order. Subsidy policy means that the govern-
ment provides certain financial support to support vegetable production and sales. The 
government can encourage farmers to increase vegetable planting and sales and re-
duce vegetable prices by providing production subsidies and sales subsidies. Trade 
policy means that the government regulates vegetable prices through trade means. 
The government can adjust the quantity and price of imported and exported vegeta-
bles through tax and other means, thus affecting the domestic vegetable price. In 
short, the government needs to take various policy measures to study and control 
vegetable prices and balance the interests of all parties. 

Based on the risk grade assessment of farmers, combined with the risk assessment 
portfolio strategy and asset allocation algorithm, this paper takes the investment goal 
of farmers as the optimization goal, in order to obtain the maximum income and min-
imum risk vegetable planting portfolio. This paper proposes a new method: vegetable 
planting portfolio method based on risk-benefit optimization. The research results of 
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this paper will help to provide better decision-making reference for vegetable farmers 
to improve the efficiency and efficiency of vegetable planting. 

2 Vegetable planting portfolio method based on risk-benefit 
optimization 

The mean-variance combination strategy takes into account the volatility of vegetable 
prices and fails to fully consider the proportion of planting combinations; The risk 
parity portfolio strategy takes into account the proportion of the planting portfolio, 
and fails to reflect the impact of vegetable price fluctuations on the vegetable planting 
portfolio; The vegetable planting portfolio algorithm based on risk-return optimiza-
tion not only takes into account the impact of vegetable price fluctuation on the vege-
table planting portfolio, but also takes into account the proportion of various vegeta-
ble planting portfolios. According to the investment strategy of farmers, the optimal 
asset portfolio is selected to effectively avoid risks and improve the return on invest-
ment. The steps of the algorithm are shown in Table 1. 

Table 1. Vegetable planting portfolio algorithm based on risk-benefit optimization 

Step Work 

Step-1 Analyze investment strategy 

Step-2 Choose the type of vegetables to invest 

Step-3 Estimated return on investment of assets 

Step-4 Calculate risk 

Step-5 Optimize asset allocation 

First, according to the investment strategy and financial situation of farmers, col-
lect their effective investment strategies, including farmers' risk preference, invest-
ment period, maximum investment amount, etc. Then, according to the investment 
strategy of farmers, select the type of vegetables to match it. The assets can be high-
grade vegetables, greenhouse vegetables, and general vegetables. The return on in-
vestment of various assets is roughly estimated by referring to the historical return on 
investment. According to the risk preference of farmers, calculate the risk in the asset 
portfolio and select the portfolio of investment assets to achieve the risk preference of 
farmers. According to the expected return on investment, risk level and investment 
period of farmers, optimize the investment portfolio and use Monte Carlo simulation 
to find the best asset allocation ratio [10]. According to the optimal asset allocation 
ratio, the purchase and sale of investment assets are automatically carried out to com-
plete the allocation. 

3 Experiment 

In this section, we have carried out various analyses on the data of six vegetables, 
including logarithmic rate of return, portfolio rate of return and Sharp rate. The spe-
cific experimental results are as follows 
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Fig. 1. Logarithmic rate of return of six vegetables 
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Fig. 2. Scatter chart of portfolio yield, volatility and Sharp rate 

 

Fig. 3. Vegetable portfolio 

As can be seen from Figure 1, the distribution shape of each vegetable is similar to 
the normal distribution, but the normality is weak. As can be seen from Figure 2, with 
the increase of scatter points, the higher the Sharp rate is, the better the weight distri-
bution of vegetable combinations is. We analyzed four groups of data in Figure 3. 
From Figure 3, we can see that when the Sharp rate reaches 1.47, the highest yield is 
0.93, and the proportion of six vegetables is 0.0407, 0.0292, 0.291, 0.3325, 0.0159, 
and 0.2906. 
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4 Conclusion 

Through in-depth mining of vegetable data, an algorithm model of vegetable planting 
portfolio based on risk-benefit optimization is proposed. The algorithm combines the 
user risk evaluation level, risk parity portfolio strategy and asset allocation algorithm, 
and takes the investment goal of farmers as the optimization goal, in order to obtain 
the maximum income and minimum risk vegetable planting portfolio. The vegetable 
planting portfolio algorithm based on risk-return optimization considers not only the 
impact of vegetable price fluctuation on vegetable planting portfolio, but also the 
proportion of various vegetable planting portfolios. The research results will help to 
better understand the effectiveness of the vegetable planting type selection model, 
provide decision-making reference for vegetable farmers, and improve the efficiency 
and efficiency of vegetable planting. 
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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