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Abstract
With the development of the retail industry, inventory management has become a very important
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part of the operation of the retail industry, affecting the enterprise’s capital chain to a certain ex-
tent, and thus affecting the operation efficiency. Therefore, accurate prediction of inventory de-
mand is very important for realizing the new retail logistics reform. This paper proposes to use
the Markov chain model to predict the inventory data, and analyzes the inventory data of 14 cate-
gories of M Supermarket in the 12 months of 2021. Due to the different dimensions of each cate-
gory, the inventory data is first standardized by Z-Score, and the Markov process is used to calcu-
late the transfer probability of monthly inventory status in combination with historical data, and
the inventory status of the next month is predicted. The predicted data is compared with the ac-
tual data of the current month. The results show that the accuracy of the inventory data predicted
by the Markov chain model is up to 85.71%. The model can help managers to better manage in-
ventory, reduce the main problems such as shortage cost and inventory cost in enterprise inven-
tory cost management, and improve the operation quality of the logistics platform.
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B 5 9 2 S PR TR SRADGERT 2T BB, 8 B B AR EE AR MO TN, MY 2
BNV T RAS, o4 EBR BT BOAC B F MR VY 2 (R I AR, ETRE A BN . DRI, dndT
XTI 5 BCIE O 1 it A AR AT Bl i B2 W A s M 2 —[1]. HATE N 7E Bs
Xof EAE TR R TF 2 7 K BT 7T, ZEMUR AN 75 75 (2014)iz PR SRR 7 7 = Fh e A7 A T (10 & 7 A
PR RS () B AL EAT M, 25 S 7R 225 S 4 O B P A7 S e AL 97 i 2 P A SR s A ) T 248 il
RLFS o RS B RSS, SCBL KBS, FIasIhms, $mpt N aE B RE KT (2], B RET5F(2014) 3T
IS [8] 7 160 B AT 2R 48 7 524 B B 2 AT 20 A AT A SR 75 3K, RN 25 FEAN M 0 75 SR g2, Jd it B
WER LI % 22 — M REFEHIAE 10% LA T (3] B ENIT PR K (2015) 472 tH SCHF ) & (5] 5 (SVR) I T30l 77 32,
KA E TR R EIEQPSO)X SVR ZHUHATHALILESE, WiTHET QPSO-SVR I 5 e {4 e A7 75 K Tt
M. SEERAILLEREE KR W], QPSO-SVR TRl 7 vEA RCATAT,  FLIINKS B2 Az AL RE J LR 4] .

HTZREEAEAE R OUT & H EER LIS EE e, A2 ARSI, &l
A& IRATRYE[S]o AR —Ho0 X /R ] RaE ST A g AT A28, 56 3o isd e il M i
2021 fEIL 14 SRR AR TR, 8 H 5 R AT RS ARG PR A7 B AT IO . e TR 45 SR
RIZAER R NV PEAF R — @ H B, R B AE TR B L .

2. D/RT[RETMx
2.1. G/RATKHE

R R IR A2 I IR AR 5 AR, SR E R B A <D /R K
PERT” , B “TERRIZIE” , R R A A TR A S, SN T B o R SRR 2SR 6.
BBAHLA 1 { X (n),n = 0,1,2,-+) BATBSHORA AL B 6 TALRE m AAESREn my oo,
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P{X(n,+k)=j1X(n)=ij.X(n) =k, X (n,)=i,} =P{X(n, +k)=j| X (n,)=i,}» 7E ERP, WE
N BARBAERS Z)s nyyny e on, R BN L, n, + k RN Z], MR BENUE AR K n, + kI
ZIETFARE j IR T IUALE n,, W ZIHPIRES G, 105 m — 1 BRI PR TR, 0] LUK ZBEAL
FPBIRRZ R By R AT R EE (7]
2.2. HBRERE

WP (non+k)=P{X(n+k)=j| X (n)=if FoROE n BZVETRE i, 2 & AL ]S I F2AL TR
A MR, fTI0 Pyk). 2 k=1 I, PyORRN— SRR R, 1L P =P, (1) = P{X (n+1)=j| X (n) =i},
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— R TS R, X ORA 2 B = (1,2, N}, GEREP=| T o |-
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%%ﬁ@,ﬁﬁﬁﬁ:@OS%SLiJ:Mpr)ZM%=Lizup-mo
EHOKﬁﬁﬁﬂ,%%ﬁ%%%%?%%Z@ﬁ?ﬂ%%:%@kmﬂhﬂ > b, (k)p, (1)
i,j=12, M, B P(n)=[P(1)] [

2.3. B/RAIRFUES
Ty 7R AT TR A R i i 7 T 2% AR [ 7 71 v DR 25 2 ) PR 2 6 MR 24 ok R S 0 e A MR R L
%ﬁ%ﬁtwﬂ&?%hKMMﬁ,R%ﬂLQNMM%* W n PREHER, FIH C-K 7R M.
TEZB N PEAF A Y o, ST 2021 4R B FEA7 208, L PRAF SRS IR MR AR, BT a1
IR RARAL
3. M B EFRSKEEENR
NTEPAM BT 14 AN SRAE 2021 48 12 AN F I PEAE R H0E A SE A Uh e R R I, 418 B TR0 2021
A REE 1),

Table 1. M Supermarket’s inventory in 2021
1. M8 2021 FEHFE

m¥ —H =3 =A WA LA <A A A A A +—A +=A

A
%z 16,547 15,570 14,673 14,320 13,994 12332 12,236 12,585 13,306 12,644 12,663 13,740
HKE

— 7240 5973 6808 6843 6815 6420 6235 6146 6929 7081 7425 7952
e

25258 21,481 20,836 20,875 21,048 21,053 19,967 22,133 21,721 21,073 20,747 21,120
WE 3451 3041 3028 3350 2979 3144 3077 3060 3233 2911 2769 3115
ENcy 544 671.8 3763  346.7 33646 3452 388.96 55444 49992 439.6 314.6 248.8
ﬁl]@ﬁ‘ 2893.7 1969.1 14147 11424 1198.6 14344 15253 2249.6 15113 45 729.6 74

BB 6910 6451 6175 5722 5418 4993 4732 5152 4928 4787 5031 5085
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HApth 29,576 33,977 31,910 32,274 31,992 30,539 32,101 48218 48,579 45,078 45,778 17,894

R 15526 13375 13070 13063 12571 12714 11919 11718 11738 11249 10346 12467

[EE:™
e

i 16,791 14,982 14,170 13,955 10,946 11,292 10,229 12,775 18,604 18,549 19,166 18,954
RN 34,125 28,067 30,614 30,001 27,596 27,554 26,422 29,744 29,162 27,286 28464 29,838

290.97 210.65 234 231.9 200.81 20597 18498 163.85 18891 13346 88.808 71.3

Pl
(%j}i 28,075 24823 27273 29218 26,622 28,383 30,409 31,604 27,348 22387 18,137 22,120
HETZE 528 1344 1117 1039 899 785 1195 1054 987 936 829 732

3.1. EGERERENL

HTAE M T 14 &3k, REMERMNENAF, EEEGEA AT, M ek R r &5
BEATARAEAL o B ARAE AL TV BRAZ R[] (RN R R, A ORI 2 Z-Score FRiEAL[10]. B ERAE AT %,
WEN X, WEEN s, AR X, W2 AR 050R Z, = (X, —)_()/s,. s WA 2.

Table 2. Inventory data after standardization

F2 EENEEGEYRE

REL _ _ . .
Eﬁé -5 Z—H =H WA HH ~H +tH NH A +H +—H +=H
AMPESR 207 135 070 044 020 -1.01 -1.08 -0.83 -030 -0.78 —0.77 0.02
FEE— 073 -149 -0.02 0.04 -001 -071 -1.03 -1.19 0.19 045 1.06 1.98
KEE— 290 003 -046 —043 -030 -030 -1.12 053 021 -028 -053  —0.25

HE 192 —-030 -037 137 064 026 —-0.11 -020 074 -1.00 -1.77  0.10
Ef 099 204 -038 —0.62 -070 —0.63 -027 1.08 063 014 -088 —1.42
HEAKIE 188 075 008 -025 -0.18 0.0 021 1.10 020 -159 -0.75 -1.55
RS 205 141 102 038 —0.04 —064 -101 -042 -0.73 -0.93 -0.59 —0.51
HAtr 065 -0.18 -040 -036 -039 —0.55 -038 135 139 1.0l 1.09  -191
WA 236 069 046 045 007 0.8 -043 -059 -057 -095 -1.65 —0.01
pERESE 172 043 081 077 027 036 002 —032 008 -081 -153 18I
feffr 053 -0.02 -026 -032 -123 -1.13 -145 -0.68 1.07 1.06 1.24 1.18
PRI 247 049 075 045 —0.72 —0.74 -130 033  0.04 -087 -030 037
YORHEAK 044 —040 023 074 007 052 1.04 135 025 -1.03 213 -1.10
EIREY 193 177 074 039  —025 -0.77 110 046 0.15 -0.08 -0.57 -1.01

3.2. EGEERSS

T MR R FRAEAL G AP R, A SO PEA 4 I8 R T AR HER o 5 FioR%S . © FEAEHD S1
12 LLF); @ FEFERmD S2 (1.2 2-0.4); O FEAEIER S3 (-0.4 £ 04) @ FEFEMZ S4 (04 &2
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12); ® FEfEMRZ S5 (1.2 BLEb). EfFER& “Iidlem” MFEs, ol g EERZ -
{S1,S2,S3,54,S5} AR 1A B /- AT Rk, 4 g 7 IR n] R AR

3.3. BAURBHRER
A2 0 RS EE ARG DL, My FoR BOIRES | BB RLIRAS j AN M FoR A THIRES § 4L,
M,
ﬁﬁﬁﬁ%:ﬁ (i=1,2-,n)[11], GH— BRI P,

0.10 0.40 0.40 0.00 0.00
0.17 0.48 0.26 0.10 0.00
£=10.04 033 048 0.12 0.04
0.06 0.06 039 036 0.12
0.00 0.12 0.24 0.47 0.18

ST 8 R R — AR Py

0.09 038 036 0.14 0.04
0.12 039 036 0.12 0.04
R) =009 034 039 0.15 0.04
0.05 022 040 024 0.09
0.06 0.19 037 029 0.10

oY
Il

BT C-K e, SiHpEAS G153 Py, Py Pso
3.4. EEFETM

CALRESE A, e 2 Boast B R A RS R bR E AT H, 2021 4E 1~5 H B EAPIRESHK N S5,
S5, S4, S3, S3, XTI 5~1, MRIEEHID KRR A RE T RORS R, BSOS T 1R
FORA, T 6 HEAfE, SRIE 3.

Table 3. Prediction and calculation of inventory status of maternal and infant categories
3. BERLEFERTINHE

¥14E H W& AN St S2 S3 S4 S5
5H S3 1 0.04 0.33 0.48 0.12 0.04
4 H S3 2 0.09 0.34 0.39 0.15 0.04
3 S4 3 0.07 0.28 0.38 0.20 0.07
2 A S5 4 0.08 031 0.39 0.19 0.06
1A S5 5 0.09 0.32 0.38 0.17 0.06
> (HEEeA) 0.37 1.58 2.02 0.83 0.27

FH R vl 0, FE SR ] REEAL N, 6 H EEAFEAE SRS FRIMEEAH 0.37/(0.37 + 1.58 +2.02 + 0.83
+0.27) = 7.30%, LA i KRR TE S3 RAE/KF N 39.84%. LAILRHE, 454 2 A 6 HMSbrFEFE
KT 7 A AR, AT S2ORE FMMERE K, N 3548%. HE LA, HH 8 HE 12 HIFER
R KMERIIE S2 RAEKTP T, SLbriEOMLL, PEFE IR HLE RN 85.71%, SR 1.

DOI: 10.12677/pm.2023.133059 559 S H


https://doi.org/10.12677/pm.2023.133059

1.2
1 TR AR AR
K A 7K

JEOQA gy
15 e
7K RS
Bl B T T
15 e e e e e e e e e

6 7 8 Hip 9 10 11 12

Figure 1. Comparison between actual inventory and predicted value of ma-
ternal and infant categories
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4. &5t

BEETH 2 H s R I MR T SR S B BT B REIZ D FEAI, X A 75 SR LI PO A% VAR B2 SR ok ik
o AT AR AT B BAT I S /R AT PR, DA MO T B A A B AT 0 T, AUl O
K P S P A7 A A ST RS MR TR R, 0 25 S SRR R R A B AT T . A TS SRR, BT /R Tl Rk
ALY TN P P A7 G P vk 85.71%, ANBERE — e 2% L T M ETEAEH LA, H
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