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Pricing and Replenishment Decision—Making for Vegetable Products
Based on Optimization Models

SU Qian', HE Xuanxuan', LU Yue’, HUANG Yaqun'

(1. School of Information Science and Engineering , Yunnan University ;

2. School of Software , Yunnan University, Kunming 650500, China)

Abstract: Aiming at the problem that the sales of vegetable products are influenced by many factors such as time, space, variety and price,
an optimization model-based pricing and replenishment strategy for vegetable products is proposed to ensure the maximization of supermarket
revenue. Firstly, Pearson correlation analysis and K-means clustering are used to determine the distribution and correlation of sales volume be-
tween different categories and individual products. Secondly, based on a quantitative relationship model between sales and pricing, as well as
an autoregressive moving average model, a nonlinear optimization model with the goal of maximizing the profit of supermarkets is established.
Combined with improved genetic algorithm, short—term replenishment and pricing decisions for vegetable categories are made. Thirdly, under
the limitation of supermarket space, an optimization selection model for individual products is established, and the greedy algorithm and solv-
er are used to determine the combination of individual products and its replenishment and pricing plan on the specified date. The experimental
results show that the proposed method can help supermarkets make more reasonable pricing and replenishment decisions for vegetable catego-
ries in the short term and individual products on the specified date.
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Fig. 1 The distribution pattern of monthly sales of various categories

of vegetables over time
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Fig.2 Scatter matrix of monthly sales of various categories of vegeta-
bles
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Fig.3 Correlation analysis results
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Fig. 4 Cluster pedigree of different individual products (partial)
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Table 1 Wholesale price for 6 categories in the next week

®1 KE—FeNmEHREMNIE (5T/kg)
HI B3R fEMZE RS ik SR KRR
7H1H 3.399 8.170 5.174 4.535 4.429 12.547

7TH2H 3.444 8.099 5.172 4.537 4.427 12.545
TH3H 3.420 8.031 5.171 4.540 4.425 12.543

7H4H 3429 7.965 5.169 4.542 4.422 12.542
7THS5H 3423 7.902 5.167 4.545 4.420 12.540
TH6H 3424 7.841 5.165 4.547 4.418 12.539

7H7H 3.424 7.782 5.163 4.549 4415 12.537

FEF IR HEE AN S RISk — T 6 A i 25
SEM S AT R ANER 2 13 3 FR .

N T VPAR A 1 PR RE AR SO L T R AR G st 15 58
DR AE R R A MK S PR, GBI A S, %2
SCME RN AR S MR AN Bl AL AT R, SE g rh & p Bl p,
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Table 2 Pricing for 6 categories in the next week through algorithm 1
®2 HEIRBHREK—FA6NREEMN (7t/kg)
Hip AEsRds AEmde BUREE e B KA
TH1H 13.56 9.44 11.15 7.83 13.20 14.16
TH2H 12.52 9.40 10.56 7.79 13.67 13.12
TH3H 12.75 9.38 11.65 7.25 12.43 13.14
TH4H 11.24 9.40 12.33 6.86 13.42 13.13
7H5H 13.09 9.37 11.04 7.92 13.29 13.12
TH6H 1122 9.39 11.01 7.15 11.48 12.73
7TH7H 11.67 9.26 10.99 7.69 11.93 12.55

Table 3 Replenishment volume for 6 categories in the next week
through algorithm 1

R3I HEIRBHRR—FeMmEMNER (7t/kg)

HI SR EMZE Ul ik T KAERZES
7TH1H 20312 142.931 96.039 23.179 51.284 20.422
7H2H 16359 116.988 72.971 18.492 39.289 16.854
TH3H 14.465 101.132 63.167 15.624 35.059 13.971
TH4H 15174 114.610 70.291 17.291 41.217 15.046
7THS5H 17.043 126.951 78.739 20.045 45.481 17.689
7H6H 18.194 139.257 88.350 22.168 49.523 18.551
7TH7H 17.531 134.655 85.176 21.451 47.341 18.021

L2022 4 [R4 (2022 47 H 1 H—7 A 7 H) 12023 4
UEI (2023 4F 6 A ) A HEHE o Sl | & Ge s 5 Rk
18 2 A AN B o AR 22 R TR L RAB 2 i HL 4 b 7k
HE A2 i SR B T Y E 0 AR — ] T RN AR R
AR X5 BRI BAFE
Table 4 Pricing for 6 categories in the next week through the tradi-

tional genetic algorithm

R4 EEEEEERBHRR-—BNMREEN (T/ke)

HI ek b e ik RNE KERZEX
TH1H 9.85 6.53 9.14 6.73 8.64 12.84
7H2H 9.85 6.53 9.9 6.73 8.64 12.84
7TH3H 9.85 6.53 9.9 6.73 8.64 12.84
TH4H 9.85 6.53 9.9 6.73 8.64 12.59
7THSH 9.85 6.53 9.9 6.73 8.64 12.59
TH6H 9.85 6.53 11.43 6.73 8.64 12.59
THTH 9.85 6.53 11.43 6.73 8.64 12.55

Table 5 Replenishment volume for 6 categories in the next week
through the traditional genetic algorithm

®5 fERBEEERBHRAR—Fe M mEMNEE (t/keg)

HI AESRIE AEREE BURCE I B KAEMREER
7H1H 2227 12981 9391 3338 45.13 24.56
7H2H  21.03 126.08 9621 3446 4637 25.5
TH3H 2135 12561 93.7 353 47.76 22.16

TH4H 2131 126.78 93.77 35.03 45.78 25.09
THS5H 2297 129.97 93.44 32.3 45.75 24.77
TH6H 2297 131.73 95.3 32.81 51.69 25.24
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Fig.5 A comparative analysis of daily revenues of retailer between
the proposed method and traditional genetic algorithm
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Table 6 Replenishment volume for 33 individual products on July 1st
through the greedy algorithm
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Table 7 Profit margin for 33 individual products on July 1st through

Table 9 Cost—plus pricing for 33 individual products on July 1st

through particle swarm algorithm
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through CPLEX
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