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Abstract

Accurate prediction of cigarette sales can provide guarantee for cigarette companies to formulate
scientific marketing strategies. This article selects the national cigarette sales quarterly sales data
from first quarter of 2004 to fourth quarter of 2016, by using the time sequence of certainty factor
decomposition model to analyze its trend characteristics and seasonal fluctuations, and fits out
the national cigarette sales model. The results are better, which provides a better model basis for
the subsequent prediction of cigarette sales.
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Table 1. The first quarter of 2004 to 2016 in the fourth quarter of the national cigarette sales quarterly sales data
F# 1.2004 FHE—FE~2017 FEUFELESRFEELD)

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
2004 4729.7 9262.9 13,885.7 18,677 2011 7000 12,901.3 19,601 24,431.7
2005 5203.4 9831.4 14,907.3 19,608.9 2012 7052 13,232.4 19,985.7 25,403
2006 5301 10,356.2 15,613.2 20,284.6 2013 7429.8 13,379.8 20,177.4 25,759.9
2007 5731.9 11,217.4 18,036.5 21,698.9 2014 7290.1 13,386.9 20,270.2 26,079.5
2008 6006.5 11,355.8 17,618.8 22,068.5 2015 7197.1 13,280.1 19,909.4 26,127.2

2009 6486.6 12,731.9 18,283.3 22,862.8 2016 6593.81 11,530.72 17,224.39 23,067.37
2010 6704.7 12,593.4 18,980.6 23,641.7 2017 6069.62 11,592.49 17,912.9 23,486.62
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Figure 1. Line: The first quarter of 2004 to 2016 in the fourth quarter of the national cigarette sales
quarterly sales data
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Table 2. Resulting data of moving average

® 2. BETHER
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

2004 NA NA 11,698.04  11,828.31 2011 15,708.45 15,884.75 15,990.00  16,037.89
2005 12,027.07  12,271.26  12,399.95  12,477.75 2012 16,127.36  16,296.86  16,465.50  16,531.15
2006 12,631.59  12,804.29  12,942.61 13,104.12 2013 16,573.54  16,642.11 16,669.26  16,652.69
2007 13,514.69  13,994.39  14,205.50  14,257.12 2014 16,665.17  16,716.72  16,745.05  16,720.08
2008 14,222.21 14,216.20  14,322.41 14,554.44 2015 16,661.62  16,622.49  16,553.04  16,258.96
2009 14,809.51 14,991.86  15,118.41 15,128.36 2016 15,704.66  14,986.55  14,538.55  14,480.75
2010 15,198.21 15,382.74  15,517.01 15,592.41
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Figure 2. Curve: national cigarette sales trend
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Figure 3. Scatter plot and fitting line after moving average
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Table 3. Resulting data of seasonal index

F 3. FNRBER

Q1 Q2 Q3 Q4
2004 NA NA 1.187011 1.579008
2005 0.432641 0.801173 1.202206 1.571509
2006 0.419662 0.808807 1.206341 1.547956
2007 0.424124 0.801564 1.269684 1.521969
2008 0.422332 0.798793 1.230156 1.516273
2009 0.438002 0.849254 1.20934 1.511254
2010 0.441151 0.818671 1.223212 1.516231
2011 0.44562 0.812181 1.225829 1.523374
2012 0.437269 0.81196 1.213792 1.536675
2013 0.448293 0.803973 1.210456 1.546891
2014 0.437445 0.800809 1.210519 1.559771
2015 0.431957 0.798924 1.202764 1.606942

2016 0.419863 0.769405 NA NA
FE 0.433197 0.806293 1.215943 1.544821
FHRES 0.433169 0.806242 1.215866 1.544723
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Table 4. Comparison of historical data with predicted values

4. hEHESTNELER

Q1 Q2 Q3 Q4
2004 4729.7 9262.9 13,885.7 18,677
I 5150.745 9691.172 14,772.18 18,967.42

R 8.90% 4.62% 6.38% 1.55%
2005 52034 9831.4 14,907.3 19,608.9
s 5374.84 10,108.27 15,401.2 19,766.57

BEx 3.29% 2.82% 331% 0.80%
2006 5301 10,356.2 15,613.2 20,284.6
I 5598.936 10,525.37 16,030.21 20,565.71
R 5.62% 1.63% 2.67% 1.38%
2007 5731.9 11,217.4 18,036.5 21,698.9
St LA 5823.032 10,942.48 16,659.23 21,364.86
BEx 1.58% —2.45% ~7.64% ~1.54%
2008 6006.5 11,355.8 17,618.8 22,068.5
I 6047.127 11,359.58 17,288.24 22,164.01
R 0.68% 0.03% -1.88% 0.43%
2009 6486.6 12,731.9 18,283.3 22,862.8
St LA 6271.223 11,776.68 17,917.26 22,963.15
BEx -3.32% ~7.50% ~2.00% 0.44%
2010 6704.7 12,5934 18,980.6 23,641.7
I 6495318 12,193.78 18,546.28 23,7623
R -3.12% -3.17% ~2.29% 0.51%
2011 7000 12,901.3 19,601 24,4317
TRIME 6719.414 12,610.88 19,175.29 24,561.45
BEx ~4.00% -2.25% -2.17% 0.53%
2012 7052 13,2324 19,985.7 25,403
I 6943.51 13,027.98 19,804.31 25,360.59
BEER ~1.54% ~1.54% -0.91% -0.17%
2013 7429.8 13,379.8 20,177.4 25,759.9
HE 7167.605 13,445.08 20,433.32 26,159.74
BEER -3.53% 0.49% 1.27% 1.55%
2014 7290.1 13,386.9 20,270.2 26,079.5
s 7391.701 13,862.18 21,062.34 26,958.89
BEx 1.39% 3.55% 3.91% 3.37%
2015 7197.1 13,280.1 19,909.4 26,1272
I 7370336 13,421.18 19,792.18 24,576.43
R 2.41% 1.06% —0.59% ~5.94%
2016 6593.81 11,530.72 17,224.39 23,067.37
s 6732.139 12,233.33 18,000.82 22,300.56
BEx 2.10% 6.10% 451% -3.32%
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