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Abstract

Aiming at the problem that the short shelf life of perishables in stores causes difficulty in reple-
nishment and pricing, this study summarizes and constructs a revenue maximization predictive
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replenishment pricing model based on the perishables time-sales heat map, which is divided into
seasons, and then analyzes the factors affecting the sales volume by using the Spearman’s correla-
tion coefficient. On the basis of the model, a BP (Back Propagation) neural network is used to fit
the functional relationship between the total sales volume and the cost-plus pricing, and an LSTM
(Long Short Term Memory) network is used to predict the future sales volume and the purchase
price. Finally, particle swarm algorithm is used to find the optimal replenishment volume and
pricing strategy to maximize the revenue of the superstore, which got 90.39% improvement. This
study provides useful guidance for superstores to develop reasonable replenishment and pricing
strategies, which can help to increase sales and profitability.
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Figure 1. Diagram of the modeling ideas
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Figure 2. Diagram of the initialization of modeling ideas
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Figure 3. Diagram of LSTM network structure
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Figure 5. Heat map of sales volume changes over time for cauliflower
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Table 1. System resulting data of standard experiment
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Figure 7. Heat map of total eggplant sales (left) and unit price frequency (right)
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Figure 8. Total tomato sales versus cost-plus pricing
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Table 3. MSE value of eggplant BP network
= 3. 7 BP M%% MSE {&EE

WL MSE
e 703 0.6760
BEIE 151 0.7192
3 151 0.6155

4.44. €/ LSTM XT3N SH BTN
A LSTM BERY, FTRT— N Bt i, 20 7 3 1 H& Bt SHERENHE 4, K
T HHE A B 2N R P A

Table 4. Sales volume and wholesale prices on 1 July 2023

5% 4.2023 £ 7 B 1 H$EE &AM R (EEETIUE)

AR e LRI

SENEN) 46.98 2.89
i 50.94 9.94
s 51.24 5.12

HUEAE(6) 29.9 2.37
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3 30,
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Figure 9. Convergence process
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E‘i?@?ﬁi”?%jﬁﬁﬁq&fﬁ prOfIt 55@&5‘] V(predict) + ho EE%EA}‘I’)% V(predict) + h 5 ps E‘J%%’ V(predict)
CHF L, h A R AR, THS HEN p, WHERBEEL S, (REPINNEL.

Table 5. Restocking and pricing of individual products on 1 July 2023
2520234 7 A 1 BR @I ESENEEAETTE)

FLH AR I i
SRR E) 8.96 12.85
i 0.74 7.70
el 2.09 5.81
HELE (D) 1.61 5.51

P8 2023 /£ 7 H 1 H& KU AN 6988.69 JT.
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