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Abstract

In the supply chain, due to the slow information transmission between the various nodes, the in-
accurate demand forecast is caused by information asymmetry, the unstable ordering time, the
unstable order quantity, etc. The inventory and safety stocks are high, and the inventory turnover
rate is relatively low. Common problem is relatively high inventory costs. This paper analyzes the
causes of excessive inventory from the perspective of system dynamics. In this paper, Vensim is
used to establish a common supply chain simulation model for suppliers, distribution centers, and
stores. Finally, a case analysis is performed through a common fast-moving consumer product of a
certain category. At the end of the paper, through the sensitivity analysis of inventory adjustment
cycle, delivery delay time, distribution center inventory, and safety stock of each node, the results
show that by changing the inventory strategy, supermarkets and distribution centers can be
maintained while meeting the needs of supermarkets. Lower inventory levels significantly reduce
inventory costs. The system can effectively reflect changes in inventory and its costs, and can pro-
vide reference for supply chain inventory management.
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Figure 1. Distribution center and supermarket inventory flow chart
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Table 1. Model variable assignment table

=1 RETEMER

B T
SI 60
SSCT 2
ECD INPUT
CDST 1
SPI 0
DTI 1
SIAC 3
soc 1

DOI: 10.12677/mse.2019.81012 92 RS T


https://doi.org/10.12677/mse.2019.81012

EE

Continued
SOB 0
DI 300
DPI 0
DOB 0
DT2 2
DIAC 5
DOC 2
DSCT 5
SI
200
100
= * HH— A
E 0 //;}k%"’///'
A NS e e
-100 ‘*—\_/e/f*
-200
0 10 20 30 40 50 60 70 80 90
Time (Day)
SI:DT1=8 4 4 SI:DT2=3 & & &
SI.DT1=2 -2 2— 2 SI.DT2=2 —5 5 5
SI:DT1=1 —4 B 3 SI:DT2=1 & 3 &
Figure 2. SI changes with delay time
B 2. ST BEER AT B A 2L
SPI
300
225

Dmnl
",
=

150 P

75

0
0 10 20 30 40 50 60 70 80 90
Time (Day)
SPI:DT2=3 1 1 SPI:DT1=8 4 4
SPI:DT2=2 2 2 SPI.DT1=1 —= = 5
SPL:DT2=1—+= 3 3 SPLDT1=2 —% = £

Figure 3. SPI changes with delay time
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Figure 5. DPI changes with delay time
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Figure 6. The variation of IAC with SI
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Figure 7. The variation of IAC with DI
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Figure 8. Simulation results of supermarket inventory after optimization
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Figure 9. Simulation results of optimizing inventory in distribution centers
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