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Abstract

This time, the prophet model is used to forecast the sales of vending machines with different time
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series lengths, and the forecasting effects are compared and analyzed, and the influence of exter-
nal weather factors on sales is considered. And the abnormal value of the vending machine is
identified by a method based on the combination of dispersion coefficient and wavelet analysis.
Experimental results show that as the length of the time series increases, the accuracy of the over-
all forecast gradually improves; for single-machine forecasting, specific problems need to be ana-
lyzed in detail, and different machines have different sensitivity to the length of the time series.
This provides an important scientific basis for companies to respond to changes in market de-
mand.
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Table 1. Main fields of vending machine sales data
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Table 2. Main fields of external data of vending machine
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Figure 1. Relationship between sales and temperature

1. SHESREXRE

4. LW

T AL A BLES 28 B R /NSRS IR, FR ML (B 22, DR AR VI BB R AR 80 1) 47 B bLas
BEATSLIG 0T A R G By —4F, B4E, WUANH, BANH, — A H RS E T SIE R A 8] 5
5, K prophet BERIEAT AR 7 KN UL S SARES BTN, [FIEKE 3R B R R AR AR —

N T LT IR ) SRR AN S P, A SRR E 4 LR 22 MAPE 1R AR PG TR, & X
W

vl =
MAPEzzu*@
T L] N

4.1. REEIRH
PL10 Fuh 6 01 SHUNBIEAT 8T, w2,
1) B FEBREBYIDR:
K3 B LB N R EAE, B4 NRAESEBERREFEZ EREENFE.

20.0 — original
17.5
15.0
12.5
10.0

7.5

5.0

2.5

0.0

2018-01 2018-03 2018-05 2018-07 2018-09 2018-11 2019-01

Figure 2. Time sequence diagram of sales volume of station No. 01 on platform 10
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Figure 3. Initial detection of upper and lower thresholds
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Figure 6. The upper and lower thresholds are tested again
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Figure 7. Timing chart after adjusting again
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Table 3. Evaluate the MAPE value of the prediction results of a single machine under different time series lengths
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1364 150 27.60% 27.66% 31.70% 33.39% 33.87% 28.28%
2356 1541 11.21% 9.68% 8.75% 11.78% 23.02% 16.55%
3hE 15 34.97% 28.16% 28.84% 31.27% 42.82% 35.33%
4364 1541 22.47% 24.58% 22.56% 18.83% 22.92% 22.39%
534 1 5HL 22.75% 13.76% 12.24% 12.97% 18.18% 21.73%
63E 1541 17.25% 18.91% 19.24% 20.33% 23.05% 17.26%
736 3 5L 25.01% 22.41% 26.09% 27.23% 21.80% 24.08%
8uhE 1 5HL 6.28% 5.78% 6.82% 9.88% 9.52% 13.15%
9uhE 1 5L 9.08% 10.20% 10.35% 15.81% 17.00% 8.89%
10356 1Sl 21.89% 26.67% 25.28% 29.09% 40.32% 21.93%
11364 1501 15.85% 18.55% 21.68% 23.78% 31.34% 15.85%
123G 1 5HL 37.08% 26.94% 27.66% 30.15% 30.45% 36.98%
135G 15HL 10.72% 9.58% 10.62% 12.63% 16.09% 10.39%
14354 2 SHL 26.82% 27.98% 24.11% 32.68% 39.72% 26.21%
14 354 3 SHL 23.51% 29.61% 24.28% 19.65% 22.60% 23.58%
15 366 2 SHL 9.06% 9.95% 9.22% 12.69% 12.25% 8.90%
16 ¥ & 2 SHL 14.64% 14.81% 13.86% 11.50% 9.69% 14.90%
17 365G 1 5HL 8.15% 2.74% 7.55% 10.74% 9.28% 6.88%
18 35 1 5HL 27.47% 25.00% 26.54% 30.85% 32.06% 27.60%
19 356 3 SHl 29.94% 27.21% 36.72% 43.44% 32.61% 29.68%
20 3G 1 SHL 21.65% 25.37% 19.37% 18.86% 19.66% 21.06%
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34355 150 39.37% 43.38% 41.02% 50.18% 51.33% 42.64%
356G 150 11.85% 6.54% 7.39% 8.05% 11.23% 21.14%
363G 1 5L 24.43% 19.71% 17.91% 19.77% 26.12% 26.99%
28 W& 154 10.31% 12.30% 10.28% 10.82% 14.79% 19.95%
373G 150 17.58% 16.97% 18.28% 24.59% 16.29% 29.54%
385 1 5HL 8.91% 9.03% 10.02% 9.85% 13.04% 7.98%
24 3G 1 5L 27.21% 19.66% 24.25% 24.37% 21.47% 23.28%
3934 1 5HL 18.30% 14.44% 14.71% 16.18% 14.14% 17.75%
40 354 1 5HL 8.43% 8.71% 9.14% 9.18% 29.01% 8.92%
41 354 1 5HL 10.92% 11.86% 11.05% 10.89% 11.16% 22.61%
422356 1 541 7.50% 7.26% 8.20% 9.74% 10.32% 10.85%
336 1 5L 26.62% 25.33% 23.01% 21.38% 25.17% 28.32%
SKFATL:MAPE

Ca

8.00% 7.37%
7.00%
6.00%
4.00% —T
3.00%
2.00%
1.00%
0.00%

wendu_Tmonth_yichang  wendu_2month_yichang  wendu_4month_yichang  wendu_6month_yichang  wendu_12month_yichang

length .Y

Figure 9. Cumulative forecast result MAPE indicator evaluation chart
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