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Abstract

Taking the cigarette sales of Yunnan tobacco commercial system as the research object, using the
data from 2008 to 2018, this paper constructs a statistical model based on principal component
analysis and multiple linear regression to quantitatively analyze the impact of regional GDP, total
retail sales of social consumer goods, residents’ disposable income, population, single box sales
revenue and tax profit on cigarette sales in Yunnan Province. It provides decision-making basis for
cigarette economic regulation in Yunnan Province.
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Figure 1. Curve: Change trend of cigarette sales in Yunnan tobacco commercial system from 2004 to 2018
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CPI (2008 4 =100)), HAKEEN:

2008 4£ CPI (2008 4 = 100) = 100,

2009 £E CPI (2008 4 = 100) = 2009 4 CPI (_E4E =100),

2010 4 CPI (2008 4= =100) =2010 4 CPI (_L4F =100) x 2009 4 CPI (2008 4 = 100)/100,

2011 4 CPI (2008 4= =100) = 2011 4F CPI (-4 =100) x 2010 4 CPI (2008 4 = 100)/100,

2012 4 CPI (2008 4= = 100) = 2012 4= CPI (b4 =100) x 2011 4= CPI (2008 4= = 100)/100,
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Table 1. Data on cigarette sales of tobacco commercial system in Yunnan Province and its influencing factors from 2008 to 2018
% 1.2008~2018 Enma A EE R RS E R E R EZMEZRRIE

A X X; X3 Xa Xs Xs Xy Xs Y

2008 6016.6 42.19327 1764.7 6451 4543 14,538 18.54873 100.0 150.93
2009 6574.4 44.40405 2051.1 7127 4571 15,830 19.18789 100.4 157.04
2010 7735.3 43.66088 2555.8 8155 4602 18,709 19.7071 104.1 164.09
2011 9523.1 4531193 3105.9 9820 4631 22,045 22.95569 109.2 170.42
2012 11,0974  45.04298 3597.9 11,571 4659 24,163 22.13137 1122 170.56
2013 12,8255  46.36466 4112.6 12,578 4687 25,909 20.08433 115.6 173.01
2014 14,0417  47.41377 4632.9 13,772 4714 27,489 20.43235 118.4 178.04
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Continued
2015 14,960.0  49.39171 5103.2 15,223 4742 28,883 23.72363 120.7 176.59
2016 16,369.0  51.29269 5722.9 16,720 4771 28,996 24.69063 122.5 174.46
2017 18,486.0 53.17429 6423.1 18,348 4801 30,000 24.74341 123.6 175.05
2018 20,880.6 53.22883 9197.3 20,084 4830 31,000 24.91366 125.6 177.84
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Figure 2. Curve: Correlation coefficient density diagram of independent variables
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> summary(PCA, loadings=TRUE)
Importance of components:

comp.1l comp.2 comp.3 comp.4 comp.5 Comp.6 Comp.7 comp.8
standard deviation 2.7452206 0.49658527 0.39561466 0.229473532 0.0673157397 0.0461878404 0.0326020940 1.643429e-02
Proportion of variance 0.9420295 0.03082462 0.01956387 0.006582263 0.0005664261 0.0002666646 0.0001328621 3.376074e-05
Cumulative Proportion 0.9420295 0.97285415 0.99241802 0.999000287 0.9995667126 0.9998333772 0.9999662393 1.000000e+00

Loadings:

comp.1l Comp.2 Comp.3 Comp.4 Comp.5 Comp.6 Comp.7 Comp.8
zX1 GDP (fZ7T) 0.362 0.182 0.134 0.366 0.190 0.589 0.547
zX2 =g feoPHItb (%)  0.354 -0.129 0.351 -0.748 -0.259 -0.269 0.150 -0.115
ZX3 MW RGEFELH (2T 0.350 0.135 0.579 0.604 -0.262 -0.267 -0.117
zx4 JER AR AN Ot) 0.363 0.101 0.500 0.409 -0.110 -0.648
ZX5 FRFEHEANDTTAN) 0.363 0.113 -0.119 -0.272 0.467 -0.613 0.417
zZX6 PFHERAN OO 0.352 0.216 -0.582 0.117 -0.516 0.370 -0.255
ZX7 WHEFRBLE (%) 0.324 -0.906 -0.157 0.207
ZX8 CPI (20084=100) 0.358 0.203 -0.391 0.371 -0.653 -0.316 0.113

Figure 3. Curve: Importance of components and loadings
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Table 2. Score of principal component

T2 EBABNE

Fhy Comp.1 Comp.2 Comp.3 Comp.4 Comp.5 Comp.6 Comp.7 Comp.8
2008 —4.207 0.063 0.376 0.032 0.158 —-0.034 —0.002 0.005
2009 —3.545 —0.116 0.491 —0.293 —0.086 —0.007 0.018 —0.026
2010 —2.826 0.043 0.102 0.061 —0.084 0.062 —0.057 0.022
2011 —1.305 —0.867 -0.311 0.192 —0.051 —0.053 0.041 0.022
2012 —-0.731 -0.215 —0.427 0.310 0.052 0.087 0.008 —0.022
2013 —-0.223 0.851 —0.293 0.000 —0.006 —0.008 0.026 0.006
2014 0.529 0.945 -0.311 —0.044 —-0.019 —0.028 0.000 0.004
2015 1.747 —0.180 —0.416 —0.038 —0.024 —0.038 —0.012 —0.022
2016 2.601 —0.416 —0.159 —0.204 0.045 —0.035 —0.063 0.000
2017 3.437 —0.236 0.141 —0.402 0.038 0.066 0.039 0.015
2018 4522 0.129 0.806 0.387 —0.023 —-0.013 0.002 —0.003
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> summary(Im.pca)

call:
Im(formula = Y ~ F1 + F2 + F3 + F4 + F5, data = model_data_PCAl)
Residuals:
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

-0.01960 -0.28505 -0.26288 1.20493 -0.13820 -0.87247 1.58093 -1.48999 -0.37255 0.72367 -0.06878

coefficients:
Estimate std. Error t value pr(>|t]|)

(Intercept) 169.8209 0.3759 451.830 1.0le-12 ***

F1 2.6710 0.1369 19.509 6.53e-06 ***

F2 2.3975 0.7569 3.168 0.024882 *

F3 -8.3051 0.9500 -8.742 0.000325 #*%**

F4 4.4242 1.6379 2.701 0.042725 *

F5 -30.3223 5.5834 -5.431 0.002870 **

Ssignif. codes: 0 ‘***’ 0,001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 “ ’ 1

Residual standard error: 1.247 on 5 degrees of freedom
Multiple R-squared: 0.9902, Adjusted R-squared: 0.9803
F-statistic: 100.8 on 5 and 5 DF, p-value: 5.145e-05

Figure 4. Curve: Result of principal components regression
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Studentized Residuals (Im.pca)

t Quantiles

Figure 5. Curve: Q-Q plot of studentized residual
E 5 FHEMUEE QQE

Tag Autocorrelation D-W Statistic p-value
1 -0.4866904 2.972722 0.88
Alternative hypothesis: rho != 0

Figure 6. Curve: Result of Durbin-Watson test
6. Durbin-Watson #3645 5

P NCV Rl SR 22 7 7 ZZVE AT AR 06, NCV I R IR ZETT ZAAE, &R
BONRZETT ZERE B A B KT R AR AT AR A AR IR 45 R AN 7 s, p {4 0.16454, KT 2314 /K-F- 0.05,
ABEIELE IR 227 ZZ AR, DA A R R B 22 (4 5 22 R A R 1Y

Non-constant Variance Score Test

variance formula: ~ fitted.values
Chisquare = 1.931977, pf = 1, p = 0.16454

Figure 7. Curve: Result of NCV test
B 7. NCV HI4 R
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Figure 8. Curve: Component and residual plots
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Figure 9. Curve: Fitting result
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