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Abstract

This study explores how to automatically price and replenish vegetable products. By analyzing
sales data of various vegetable categories and individual products over the past three years, fil-
tering out unreasonable data, organizing optimal data, establishing a dynamic programming mod-
el, and adding additional conditions to predict the optimal replenishment quantity and pricing
strategy for specific future time periods. For Problem 1, this paper first preprocesses the data,
identifies outliers using box plots, normalizes sales quantities, and analyzes correlations. Using
MATLAB'’s data visualization toolbox, charts showing sales variation by quarter and category cor-
relation matrices are generated to reveal the trends and correlations in total sales volumes by
category. For individual product sales, normalized tables are created and analyzed using Excel pi-
vot tables. Results show stable high sales for leafy vegetables, lower sales for tomato products;
high correlation between aquatic root vegetables and cauliflower, and between chili peppers and
edible fungi. Among individual product sales, sales are similar for Wuhu green peppers and broc-
coli, while enoki mushrooms and Yunnan lettuce have the highest sales. For Problem 2, in the first
sub-question, the cost-plus pricing for each vegetable product is calculated using a formula, and
the relationship between category sales and cost-plus pricing is analyzed through MATLAB data
fitting. As cost-plus pricing decreases, total sales distribution becomes more dispersed and lower;
with increased cost-plus pricing, total sales become more concentrated and overlap with the fitted
line. In the second sub-question, a dynamic programming model is created using MATLAB to es-
tablish the state space and value function matrix. An internal nested loop program is used to ana-
lyze and determine the optimal replenishment quantity and pricing for each vegetable category
daily, aiming to maximize the supermarket’s revenue, with the optimal replenishment quantity set
to zero when sales exceed the previous day’s inventory. For Problem 3, initial data preprocessing
is performed on the overall table to obtain matrices of total sales, selling prices, and cost-plus
pricing data for vegetable products over six days. A linear programming model is then established
to define the objective function and constraints, resulting in the maximum profit for the vegetable
supermarket, along with the optimal replenishment quantity and pricing for the vegetable prod-
ucts on that day. For Problem 4, to further assist the supermarket in addressing the previous three
problems, it is suggested to first propose vegetable demand forecasting data. Utilizing an algo-
rithm based on ensemble learning stacking methods to predict future customer demand for vege-
table purchases can aid the supermarket in adjusting vegetable product pricing. Secondly, gather-
ing supplier information and using the Analytic Hierarchy Process to select vegetable suppliers,
considering factors such as supplier reliability to choose the best supplier, thereby enhancing pro-
curement efficiency and vegetable quality. Additionally, analyzing market price competition of
vegetable products can help the supermarket understand competitor pricing strategies. Finally,
focusing on customer satisfaction, collecting feedback, demand data, and return reasons can help
continuously improve to attract more loyal customers.
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Table 2. Optimal daily replenishment (kg)
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