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Abstract

This study systematically addresses the challenges of automatic pricing and restocking for vegeta-
ble commodities using methods such as time series analysis, grey prediction models, and nonlinear
programming. By preprocessing data and constructing models, it verifies the relationship and dis-
tribution characteristics between price and sales. Based on sales forecasts, an optimal pricing strat-
egy aimed at maximizing revenue is developed. For restocking decisions, a combination of grey
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forecasting and optimization models is applied, considering constraints such as minimum display
requirements and historical pricing ranges, resulting in scientifically sound replenishment plans.
Furthermore, an analysis of the background for collecting market dynamics data identifies key data
collection directions. These data provide essential support for enhancing the accuracy of pricing
and restocking decisions.
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Table 1. Significance test of category sales averages
F 1. mEHETHEESZ RN

AR R4, HAR EREDA bRt i JEE e J3Z S-W %6 K-S fa

HETMHE 6 0.116 0.101 0.846 0.385 0.921 0.185

MR 1T AE L b, S-W ARSI R EEE p > 0.05 FIREABUS BRI R R BT, FTLMEMEZ
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Figure 1. PP plot of category sales averages
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Table 2. Significance test of individual product sales averages
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Figure 2. PP plot of individual product sales averages
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Table 3. Correlation coefficient table of sales volume between categories

3. mAZEHEBMEXREE

S BRASE Tk JIliES] IKAMRZEZ THE

BTN 1 0.787 0.674 0.231 0.564 —0.645
BRI 0.787 1 0.783 0.634 0.823 0.723

NALES 0.674 0.783 1 0.896 -0.821 -0.856
PIiES 0.231 0.634 0.896 1 -0.942 0.875

KA 22 0.564 0.823 -0.821 -0.942 1 -0.786
T H —0.645 0.723 —0.856 0.875 -0.786 1

BT 3 R A, IR E, BHEERKE BT T 1, SRz e E 2 EEN.
3.2. M- ERNENY SRR
3.2.1. FEMAERREHREAXNEEEESHREAMBRENHXR

& MBI ERE. RITITHE L BN E R BIENEAE, DU E e
B RITITEWENMETFHEMENE L E, WE 4 Fix.

Table 4. Data selection for each category of vegetables

4. BRKGREIEER

BTN NG EN PIES BHEXR KRR BRASE

TP EN T/ T 3) 7.65 4.27 6.08 6.50 10.73 8.15

RATHP I EN 9.22 6.42 10.75 8.75 12.15 9.86

AR M 9.14 6.32 10.58 8.70 12.04 9.69
TR E(T ) 2238.387 13407.101 5508.327 600.012 6349.631 3649.649
R ELRE 39551.390 185252452  86136.785  21842.107 69782.095 36957.903
G LR 41789.777 198659553  91645.112 22442119 76131726  40607.552
AL I BRI E [T R AR AN [F] S SRS AN F I L R B R, BRI FHEN O B

R B E LR B, MWEWNE R RERE
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Figure 3. Fitted function plot for cauliflower category
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Figure 4. Fitted time series plot for cauliflower category
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Table 5. Daily replenishment forecast for various vegetable categories from July 1 to July 7

=5 RMEsEmE 7B 1 B~7 B 7 BRYA#MEETNER

eSS Piduy s EZUIES IES eyl IRAERRZER
7H1H 22.86 125.37 83.89 22.66 53.01 20.137
7H2H 2042 116.10 85.29 20.84 42.00 21.08
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7H3H 19.27 118.83 85.79 17.68 32.28 21.47
7H4H 18.72 121.38 85.89 17.32 43.56 21.84
7Hs5H 18.45 125.17 85.90 16.67 51.56 22.21
7H6H 18.32 126.51 86.10 18.40 44 .47 22.56
7THTH 18.24 125.49 85.67 19.40 45.40 2291
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Table 6. Replenishment quantities and pricing results for each product on July 1

Fo. BRMT A1 HIBEEMENER

AL 7.1 AMEE(TI0) 771 HafhEm
R 38.320 8.000
ANKBR(H) 28.659 1.800
RFFMZE M) 27.921 4.800
SEIE(E) 22.729 6.968
[ 18.592 2.900
JEMIER(L) 16.564 4.889
R LZB(f) 13.337 15.141
e/ 12.584 11.124
Pyt 11.674 4794
WL (FE) 9.279 5.523
NG R (63) 9.276 3.124
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N 5.365 3.700
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