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Abstract

As a complete closed loop, each link of the store, platform, logistics, and users needs to fulfill their
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respective responsibilities in order to promote the better development of e-commerce. Therefore,
for merchants, it is crucial to use appropriate and accurate models to analyze and predict store
transaction volumes, observe the trends in store transaction volumes, and adjust prices and mar-
keting strategies. The transaction volume data of the store is time series data, which can be pre-
dicted using time series models. ARIMA model and GM (1, 1) are widely used models with good
prediction accuracy. Therefore, this paper chooses the store June 2017~June 2022 every 3 months,
i.e., 21 time periods of data to do the model to establish two prediction models, and predict the
data of the next 4 time periods. The data show that the GM (1, 1) model has a higher predictive
value, and the ARIMA model predictive value and the real sales error is smaller and has a better
prediction accuracy. By comparing the predicted data with the actual data, we find that although
there are unexpected events that can affect the sales, this effect will be recovered quickly. By ob-
serving the development of transaction volume, it is meaningful for merchants to adjust the mar-
keting strategy of their stores when dealing with short-term force majeure factors.
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Figure 1. Modeling flow chart of ARIMA model
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Table 1. Grey evaluation criteria table
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Figure 2. Sequence diagram of original data and sequence after difference
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Figure 3. ACF and PACF test diagrams for the Z3 sequence
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Table 3. Model indicators
=3 BB AICHE

R AIC
ARIMA (2, 3, 0) 67.36
ARIMA (2, 3, 1) 61.76

AR5 22 1 A LSRR Ljung-Box R4S R T (A IS FEWOR 22) I A 1 P-value ¥7°KF 0.05, 45 R
WRREFIICENABEFE TS, DA IRIER, FIloal, RIEALEE LK, T ar o)
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Table 4. Predictions of ARIMA model
%= 4. AIRMA ERTFUN &R

i B 2022.9 2022.12 2023.3 2023.6
TIMME 47.886 52.475 57.360 62.351
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Figure 4. Residual white noise test of ARIMA (2, 3, 1) model
[ 4. ARIMA (2, 3, 1) model BO5% 2 I AR
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1-AGO AT HIA :

5.117, 10672, 16.302, 22.057, 28.151, 34.873, 42.397, 50.991, 59.750, 71.873, 85.700, 101.668, 120.244,
139.495, 162.547, 189.316, 218.633, 250.569, 285.966, 325.161, 368.779

2) 1-AGO A= 5l J7 H1l i AR YA A= 1k

AL IEAE BT 51 -

0.000, 7.8945, 13.4870, 19.1795, 25.1040, 31.5120, 38.6350, 46.6940, 55.3705, 65.8115, 78.7865, 93.6840,
110.9560, 129.8695, 151.0210, 175.9315, 203.9745, 234.6010, 268.2675, 305.5635, 346.9700
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Table 5. B and Y, matrices
=5 FEEBMY,

FFHIY, 7% B
5.555 ~7.8945 1
5.630 ~13.4870 1
5.755 -19.1795 1
6.094 —25.1040 1
6.722 -31.5120 1
7.524 ~38.6350 1
8.594 ~46.6940 1
8.759 ~55.3705 1
12.123 —65.8115 1
13.827 ~78.7865 1
15.968 -93.6840 1
18.576 -110.9560 1
19.251 ~129.8695 1
23.052 -151.0210 1
26.769 -175.9315 1
29.317 —203.9745 1
31.936 —234.6010 1
35.397 —268.2675 1
39.195 -305.5635 1
43.618 ~346.9700 1

133 Bk 3% 5 BRI B, ARYE IR S A B/ i DLk S5 3 a 6 A0 b H, ED

a=-0.1186, b =3.9331,

GM (1, 1)) X @ (t+1) i 10575 A9: 38.284 + exp(0.1186 +t) —33.167 , T 2 /7 FilkiiE 25 49 0.9934,
TG B RRAE 2 9 12,3757, Hrig e Bt 500 % LB C (579 0.0803, A% P
N1, TR S IR RRAE C < 0.35, P >0.95, BIASRLRE T

4) FEAME SR 2

AR 2K B AR BR8] AR B8 7 B E A R 2, W& 6:

Table 6. Simulation values and simulation errors

6. RIMEFMHREE

T FroME XOBLE XOBLLLE iz FER AL 12 22 (%)

2017.6 5.117 5.117 5.117 0 0

2017.9 5.555 9.9371 4.8200 0.7349155 13.22980%
2017.12 5.630 15.3640 5.4270 0.2030488 3.606550%
2018.3 5.755 21.4743 6.1102 —0.3552248 6.172455%
2018.6 6.094 28.3538 6.8795 —0.7855251 12.89014%
2018.9 6.722 36.0995 7.7457 —1.023683 15.22885%
2018.12 7.524 44.8204 8.7209 —1.196894 15.90768%
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Bk
2019.3 8.594 54.6393 9.8189 —1.224887 14.25282%
2019.6 8.759 65.6944 11.0551 —2.296122 26.21443%
2019.9 12.123 78.1414 12.4470 —0.3240034 2.672634%
2019.12 13.827 92.1555 14.0141 —0.1871279 1.353352%
2020.3 15.968 107.9341 15.7786 0.1894407 1.186377%
2020.6 18.576 125.6992 17.7651 0.8108607 4.365099%
2020.9 19.251 145.7010 20.0018 —0.7508371 3.900250%
2020.12 23.052 168.2212 22.5201 0.5318564 2.307203%
2021.3 26.769 193.5767 25.3555 1.413486 5.280308%
2021.6 29.317 222.1246 28.5479 0.7691310 2.623498%
2021.9 31.936 254.2667 32.1422 —0.2061531 0.6455195%
2021.12 35.397 290.4557 36.1890 —0.7919711 2.237396%
2022.3 39.195 331.2010 40.7453 —1.550299 3.955348%
2022.6 43.618 377.0763 45.8753 —2.257285 5.175123%

5) iSRS ZE: 7.1602%, K AT 15 2R 2 N 92.8398%

6) T AR DU AN B[R] B fE . 51.6512, 58.1542, 65.4761, 73.7198.

U bR DA R A 43 b T DAAS 3, AR A SCRTAF 0 400 g 7 iR K G TR 2R , it R4 a 9—0.1186,
KA b A 3.9331, “FRIAHGHEINR 2 7.1602%, 552 ELE KRG C {8 0.0803, /NERZEMR P {H =
1, W THEEMZER, H C<0.35, P>0.95 FrblGM (1, 1)TRMIKEE SR R AF, BURSE haRR s

(I 52 R
KON AT SR IR 2 R, T LA T SRond AR DU AN [0 B b AT 1 i 10l &5 R~ 36 7 o, AL
SO SPAPIVS

Table 7. Predictions of GM (1, 1) model
F7.GM (1, IEBIFUNEER

i B 2022.9 2022.12 2023.3 2023.6
TME 51.6512 58.1542 65.4761 73.7198

3.3. AR ROHTELE
N 8 KT AL FRIMAE (WL 7)1 ARIMA FE 5 TR0 45 5 A0 H: S Fh ik

Table 8. Results of the two models
8. MMRBILER

oy HIAA (I 70) IR AL PRNME (T7 75) ARIMA HRFEIE (V5 78)
2022.9 48.776 51.651 47.886
2022.12 55.156 58.154 52.475
20233 61.173 65.476 57.360
2023.6 65.993 73.720 62.351

T AR HE R AR SEAN F5 A% MAPE fil RMSE TR AR S-S 15 v«
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R AP R AR ORE . TR T, 5 2022.9~2023.6 VUM [A] B, ARIMA &
TR LTS

X 8, FATRIUAK BRI FNAE b B ER, 11 ARIMA B e 22 LE L Sqf /N, H2
TG 2 9 PFHE 5 RMSE 1 MAPE K&, ARIMA BB HE/INT A TR R, 1% 2 B0 146 2
W, ARIMA FAUEE BA A iRIEASCRE, Mg il Koy 4, BIPDASE R B AE, J& T 5 T
MR 2023.6 1A KA, S5iethifscantt, ARIMA BRI TRINIE B in#i JadE, &IERIH ARIMA fEA
HEAT T AR BT .

Table 9. Comparison of evaluation indexes of the two models

F 9. MMIEELTMNERRXTEL

Ei=pan TR TR AR R ARIMA %!
RMSE 4.8856 2.9909
MAPE 0.0752 (7.52%) 0.0461 (4.61%)

TEHE 2 10 BoR, b A0 o B BRI S, (R R R PUEHTEIY S, XA s e £
TP, 2 LI, W L, IR R SRS, REBTTIAET, NPE RIS N R 55
KIEFT IV R %

Table 10. Future forecast value of ARIMA model
%% 10. ARIMA & BYR SR FUNME

Ay 2023.9 2023.12 2024.3
ARIMA 8 (T3 7T) 62.351 67.605 73.085

4, Z5ig

RN SR 2S5 B OB RS s 78 366 A K B GM (4, DAEALRT ARIMA A8 7L, ifi ELIX PR A N )32,
HEAG BT TNREEE, BT DAFRA LS T PR R SR AT S . A SCF k4% 2017 4 6 H~2022 47 6 H
G EEE 3 AN H RS Gy B AT S, X EAR A /M AR R, HRO A, 20k ARIMA FiT GM
(1, VPN SRITTT AR R AT @A . FRAT 185 /0T LLER 19 281 ARIMA (2, 3, D)BEALR AT A ARIMA Tl
RS, SR J5 SR AR R O BE 625 1 R 8 Z2809-0.1186, 2K (o /E & 3.9331 (K i GM (1, 1) Tl &Y,
RRIRGIGRT, 73 BIBH K556 2 L C 2 0.0803, /MRZEMER: PEAN 1, WEMIGER, TR EER
Mo f i R PR S5 PO S TR B A R T T 10, S B TRIME, R MAPE fl RMSE 577k
XPRERHEAT VA, 4 45 SRR T BRI, X TR TN ARIMA BERLER GM (1, D)8 LA SEAF A A
SEINAFA 7 SR TN R S PR AR 3R, 7 KR DURR AR Toui 45 S0 8 B SR s o A R ok

ATLVEH, BEESREIEIIAE SR T, B HE SRR, 570 E 4 NIk
BETR, 2 EHRFERE, RRAEERMENTERN AL, #2177 “BL%”7 EkE. UH
XA B A R LA U 2 0 R K, XRIA BT RIS KRR LS, W62 o # T
Ko [FIRIX—I GBI 5558 S M6 BELES . & P00, F 8N BRI AR % AR 25 B AN SRS,
LTRSS R R RAFIIPER . B8 TENLE, BEARTH P2 BIRRM], (HyE R FRRIFRE R, N
KimRE, RERBCESE, RIS, B SRRk, Mok, SGafRBIEN
CEA PR VAR
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