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Abstract

Based on the total retail sales data of social consumer goods from January 2000 to December 2022,
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this paper preliminarily understands that the sequence has obvious seasonality and trend through
time series diagram and deterministic factor decomposition. ARIMA model is the most used model
in the analysis of time series data. After adding seasonal factors to the model, data with this nature
can be well modeled. The index in the Holt-Winters three-parameter exponential smoothing mod-
el contains seasonal and trend items, which can also analyze and predict the data well, therefore,
this paper uses ARIMA product seasonal model and Holt-Winters three-parameter exponential
smoothing model to model the total retail sales of social consumer goods, and predicts the total
retail sales of social consumer goods in the next five months (August 2022~December 2022) ac-
cording to the established model, and explores the advantages and disadvantages of different
models in processing such data. From the results, the Holt-Winters three-parameter exponential
smoothing model is better than ARIMA model, and the total retail sales of consumer goods in Chi-
na will still maintain growth in a short time.
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Table 1. Characteristics of autocorrelation coefficient and partial autocorrela-
tion coefficient of model

F 1. BRI FHEXREFRE BXRBEHE

TR HAHR R I A G R 8
AR(p) iR p Bl
MA(q) q R a2

ARMA(p, q) Hi Hi

T REALAERENE, PTULHASR R AR 2 2B ENE EA5E SR MR SO0, A BB IR < R 3
Py RPLH/ME IR 5L PRI 18] 51 T8 % SR A AR E, FEE SR B oK, SRR
KB T, S MEBE IR .

IS 7T B REAL AL SR AR T A P AR HEZE BOME R 200 0.05. PRIk, AT LU B AR SCAN
i 5 AR 5% A TP 91 0 BT BEROR AN AE 0.05 RS2 1 /KT R BB ) B A 5C R BRI i 191 A 25 RO
TG BETRBOAWT IR R BAARBRE . BT SRR ik, — BRI AIC #EI A1
BIC #EJUTF AL AR AR 5 5 BME 45 B3R P> ALC M1 BIC R HU{E 1% 21 e/ IR R AR SR U

3.3. ARIMA FFFTER

ARIMA 7 3 B A A E S Fa s () @ R, 11 ARIMA ZE15 e f A 2 6 ARIMA AR 3E4T T
N

FEPLSZRE LR, AT BN R 51 5 A S AR B — R, 83 ] B i B 320 K 22 0 DA R AR I 2200
A DB AT N S s BAREUH R, B EHEARATZ [ FAEE E 238 B . X I R 7 R
ARIMA Z AR e AT A 5], I RIB ARIMA HIZ5F 0 -
0(B)0, (8)

vivPy —
" o(B)o,(8)”

(14)

3.4. Holt-Winters =S ¥IE ¥ &

BB AT ORI I8 {x, )+ {x } POIBEEFEBR R EETTREER, L o NIZFIIHIK
FET, b ZFFAIREA IR, s, NIZFPAIRFETR TR AFRRKE N 1), EANFFRET
F LABEE RO W B RS BLI SN, #43& Holt-Winters = Z 40544

WIRZATRESAE AR, ] Holt-Winters — ¥ BT I A R A& U F
a,=a(x,—s,_.)+(1-a)(a,+b._,)

b =p(a,—a,_,)+(1-p)b_, (15)
s,=y(x,—a)+(1=y)s,_,

DOI: 10.12677/0rf.2023.132095 923 1B 512


https://doi.org/10.12677/orf.2023.132095

MRl %

R ZEAT AR FEAE A, T Holt-Winters — Z AR HCF A BRI 11 F

a,=a(x/s_.)+(1-a)(a, +b._))
bt :ﬁ(at _atﬁr)+(1_ﬁ)bt—l (16)
Sy =7/(x,/at)+(l—y)st7”
4. SCIES R
4.1. HEMERS R
E =]
B
Eiling
i
Juess
g =
& 27
H
m
&
| | | | |
2000 2005 2010 2015 2020

i a]

Figure 1. Timing chart of total retail sales of social consumer goods
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Figure 3. Seasonal index chart of total retail sales of consumer goods in China
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Figure 4. Timing chart of total retail sales of consumer goods from
January 2000 to July 2022
4.2000 £F 1 B~2022 £ 7 A SHERTE DT FE

ACF

1.0

0.8

0.6

0.4

0.2

0.0

Lag

Figure 5. Autocorrelation coefficient graph of original sequence
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Figure 6. Sequence diagram of first-order differential sequence
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Figure 7. Sequence diagram after first-order difference plus 12-step
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Figure 9. Autocorrelation coefficient diagram and partial autocorrelation
coefficient diagram
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Table 3. Product seasonal model results
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Table 4. Model residual white noise test results

4. REKRELRFREER

FEIR AL X-squared P1H
6 1.3888 0.9665
12 16.227 0.1811

P 4 RN FRFA TR [ 5R 22 HEAT e ARG G, TN IR 5 SR P {0 0.9665 AT 0.1811, ¥KF 0.05,
DR 332 R AR v, N R ZE S i

DLW AR 1) RO AT BB YRR S, SE 4 A 2R3 e8I PAE ST 0.001829433,2.19988e—10,
0.04677773, 2.638146e—09, Frf REM P EWE/NT 0.05, ¥t 7 /I EE ALK, FHiiZpEfi s
FIRER A AT o

40000
|

=
4
T

Oz

30000
|

&

5

<

20000
|

At

10000
|

T I T I T
2000 2005 2010 2015 2020

AR

Figure 10. Forecast trend chart from November 2021 to March 2022
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Table 5. Model prediction results
5. REFUMER

F- A THAE 80%HBEEXIE FIR  S0%EAMXE LR 95%EEXE FR  95%EF X E_ER
2022-8 35508.91 34055.81 36962.01 33286.59 37731.24
2022-9 37630.90 35759.97 39501.83 34769.56 40492.24
2022-10 41160.07 39215.53 43104.62 38186.15 44134.00
2022-11 41617.11 39637.53 43596.70 38589.60 44644.63
2022-12 42605.99 40591.98 44620.00 39525.82 45686.15
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Figure 11. Holt-Winters three-parameter exponential smoothing fit-
ting effect diagram
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