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Abstract

Due to the short shelf life and perishable nature of vegetable products, their sales value can be af-
fected, so supermarkets often choose to restock daily. With a wide variety of vegetable varieties,
merchants are unable to accurately determine the specific products and their purchase prices be-
fore stocking. This article will analyze market demand based on known data and the seasonality of
vegetables, as well as the limitations of supermarket sales space. By predicting future product
sales, reasonable restocking and pricing decisions can be made to maximize the interests of su-
permarkets. Using systematic clustering, six categories of vegetables, namely chili peppers, leafy
vegetables, aquatic roots and tubers, edible mushrooms, cauliflower, and tomatoes, are divided
into two groups. Line charts of monthly sales volume are plotted to determine and describe their
distribution patterns. Furthermore, the relationships between different categories are analyzed.
Scatter plots are first plotted for initial observation, and then the Pearson correlation coefficient is
calculated to determine the correlation between different categories. It is found that cauliflower
and leafy vegetables have the strongest correlation among the six categories. Next, the daily total
restocking volume for each category in the coming days is estimated using data from the previous
month. After aggregating the sales volume by category on a daily basis, the stability of the time se-
ries is tested, and the autocorrelation coefficient (ACF) and partial autocorrelation coefficient (PACF)
are calculated. Through the analysis of the autocorrelation plot and partial autocorrelation plot,
the optimal order of p and q is determined. The model is then tested, and the ARIMA model is used
for time series forecasting analysis to obtain the estimated sales volume for the next seven days.
Finally, the daily total restocking volume is determined based on the relationship between res-
tocking volume and sales volume.
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Figure 1. Chart of total sales by category
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Figure 2. Line chart of total sales volume of different categories for each month from
July 1, 2020 to June 30, 2023
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Figure 3. Cluster pedigree diagram of each category system
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Figure 5. Scatter chart of quarterly average sales volume and average sales volume of each category
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Figure 6. Sales distribution of each category in June 2023
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Figure 8. Time series images of each category
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Table 4. Replenishment quantity of each category in the next seven days (unit: kg)

F 4 BEWMERRECRHEEERM: TR)

ZES ‘AN IRAEMREESR H gEES UIEN
2023.7.1 96.35 166.64 19.00 52.80 25.11 32,01
2023.7.2 102.66 183.16 18.93 62.85 19.35 30.16
2023.7.3 102.55 183.82 2051 61.84 15.96 27.32
2023.7.4 99.48 175.88 21.12 58.69 16.27 26.56
202375 98.16 170.19 20.76 56.57 18.21 27.16
2023.7.6 99.04 170.39 20.41 57.20 20.02 27.69
2023.7.7 100.07 173.41 19.42 58.40 20.68 27.75

I P A R, 15 BRR-ER IR O g (55 5):

Table 5. Pricing strategy of each category in the next seven days (unit: yuan, with two decimal places)

F#5 BEmMERKECRENKBEBAL: T, REBANE)

BRARE HAES IRAERRZES R UEEN UIES
2023.7.1 6.07 17.32 8.48 7.40 10.18 8.28
2023.7.2 7.34 19.44 8.69 7.45 11.15 9.27
2023.7.3 7.22 21.52 9.05 7.69 12.00 9.36
2023.7.4 8.75 20.95 9.34 8.00 11.77 9.22
2023.7.5 6.87 23.66 8.72 7.68 10.98 10.02
2023.7.6 7.03 22.17 9.37 7.84 11.13 8.59
2023.7.7 6.56 18.94 8.99 7.86 11.54 9.48
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