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Tab. 1 Variable selection and data description statistics
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Tab. 2 Estimation results of RMSE in different mixing samples — Based on retail price indices of beverage, tobacco and alcohol products

et X ¥iif J 3 Beta Beta Non-Zero  Exp Almon ~ U-MIDAS Stepfun Almon
6 6.7739 6.7533 6.7771 6.9878 6.8128 6.7942
9 6.6572 6.6019 6.656 6.7502 6.6721 6.6212
AR(2)-MIDAS (3, k)
12 7.1614 7.1978 7.1596 6.7405 7.5254 7.4575
15 7.0461 6.992 7.0271 6.7976 7.3719 7.3799
5.2084 5.2049 5.2101 5.3257 5.255 5.2118
5.194 5.1638 5.1976 5.7921 5.1384 5.2381
AR(3)-MIDAS (3, k)
12 6.7519 6.8072 6.7712 6.4175 7.1243 7.0468
15 5.7851 5.8164 5.7735 9.5159 6.0635 6.1083
2.2675 2.1599 2.2763 1.9214 2.1312 2.2144
2.2127 2.1816 2.2196 2.0968 2.1762 2.1443
AR(4)-MIDAS (3, k)
12 2.4021 2.393 2.4092 3.0638 2.6411 2.6721
15 2.327 2.3176 2.3308 4.3453 2.5296 2.5044
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Tab. 3 Estimation results of RMSE in different mixing samples— Based on growth rate of industrial added value

TR x it J& Beta Beta Non-Zero Exp Almon  U-MIDAS Stepfun Almon
6 6.3131 6.5894 6.1364 8.5502 6.1826 8.1218
9 6.022 6.726 6.0959 9.5092 6.7073 7.0919
AR(2)-MIDAS (3, k)
12 6.0139 6.2339 5.971 16.89 6.2983 7.1767
15 6.1563 5.884 5.5616 16.9638 8.3198 6.7992
6 5.0444 5.2283 5.0444 5.9982 4.7154 6.348
5.0444 4.741 5.0444 6.1412 5.2062 5.4667
AR(3)-MIDAS (3, k)
12 5.0444 3.8962 5.0444 10.8024 4.792 5.0152
15 5.0502 4.0914 5.0502 11.9979 4.7582 4.5748
6 2.0292 1.6732 1.7835 2.6969 1.9663 1.5493
2.0751 1.7546 1.8408 2.5685 2.2366 1.9552
AR(4)-MIDAS (3, k)
12 1.7861 1.7100 1.805 4.2705 2.1145 1.9214
15 1.83 1.8343 1.9114 5.1944 1.7467 2.1216

R4 RFEIRSHEARMNE RMSE it ER - EFEHSHERTELH

Tab. 4 Estimation results of RMSE in different mixing samples — Based on total retail sales of consumer goods

it x i e Beta Beta Non-Zero Exp Almon ~ U-MIDAS Stepfun Almon
6 8.2226 10.1045 8.0002 6.1574 8.4665 9.204
9 8.3178 4.5683 8.0801 5.2927 9.8922 10.1207
AR(2)-MIDAS (3, k)
12 7.8633 5.2124 7.5552 8.2747 9.329 10.9291
15 7.3868 5.3099 7.0669 5.7394 7.844 8.5554
6 5.9992 5.0254 5.9115 4.7458 7.1397 9.5002
9 5.5199 3.6812 4.8799 4.8463 7.2782 7.5263
AR(3)-MIDAS (3, k)
12 3.1525 6.4175 4.445 7.2515 7.394 8.2861
15 1.9475 2.8573 3.5169 4.9039 47132 4.8291
6 2.084 1.8196 2.016 2.2633 2.1052 2.9922
9 1.8693 1.7366 2.0153 2.1037 2.494 2.8468
AR(4)-MIDAS (3, k)
12 2.2435 1.9536 2.0478 2.5012 3.2103 2.4322
15 2.1163 1.9364 2.1211 5.5248 3.3703 2.0936
32 fEtER DM ], AR B A & 4 BRI,

% 5 k7R [ U-AR(4)-MIDAS(3,6) BURL. Almon- iy 5% 4§ 53 53] 1 -0.2172, -0.0311. -0.1619. 0.5651,
AR(4)-MIDAS(3,6) #8t5 J U-AR(4)-MIDAS(3.6) B0  Zewipi 25 i1l | . 2 . 3 BB IM K%
FORET S, SMBRMERAEGS B0 5 s, AR B A ISR, (R 4 R
b GORMIIRE N F S R RS SRR i, MR 2, W] 4 5
s, GGG iR SR LRGN pr gy B ERIG N, 2 SBCYE B
KFER—F. LA U-AR@4)-MIDAS(3,9) BAUGIFZHN .
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Tab. 5 Parameter estimation results by mixing models based on different variables
SH Tk IE R YORMIEII S i o Z 5 RS T 4L e ek SRS ISR
ES tl tfl B4 tl
o B 36.8893 1.4561 224211 0.3807 62.0916 2.2637
a, 4.8354 1.6152 0.3532 0.1142 -0.0072 -0.4493
a, -5.2105 -1.4866 -0.0408 -0.0075 -0.0064 -0.9935
a; 1.5162 1.3702 4514 0.9443 0.0499 1.5225
a, -0.1298 -1.2694 -5.3951 -1.3883 -0.0248 -0.8448
as -0.7889 -0.1512 -0.0028 -0.6227
g 1.4539 0.504 0.0078 0.2628
a, -0.0882 -0.8494 -0.0187 -0.6613
ag -0.0651 -0.6194 -0.0039 -1.039
a, -0.0913 -0.9078 0.0109 1.5659
y(1) -0.0754 -0.7464 0.8303 8.3535 -0.2172 -1.4716
»(2) -0.1263 -1.2265 2.4211 0.3807 -0.0311 -0.1917
»(3) -0.1276 -1.3555 0.3532 0.1142 -0.1619 -1.2916
y(4) 0.8068 8.788 -0.0408 -0.0075 0.5651 3.4082
R 0914 0.9075 0.9181
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Fig. 1 Predicted value of quarterly in-sample cigarette sales based on retail price indices of beverage, tobacco and alcohol products
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Fig. 2 Predicted value of quarterly in-sample cigarette sales based on growth rate of industrial added value
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Fig. 3 Forecasted value of quarterly in-sample cigarette sales based on total retail sales of consumer goods
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Tab. 6 Predicted value of in-sample cigarette sales in 2018~2019

YORHIEE S R i F R FE 5L oIk s 1 K AAL 2 TH o B S
F SEBRE 1 Ti %
TRIME / JiFE REER /% | TRIME /I RER % | TME/ E REER %
2018 fEPUFRLE 68.3900 71.6451 4.7596 68.1240 0.3889 - -
2019 4 —ZfiF 87.3900 85.2571 2.4407 84.3956 3.4265 87.2017 0.2155
2019 4 68.9400 70.4749 22264 68.7433 0.2853 68.8960 0.0638
2019 = 78.1800 77.8096 0.4738 77.7945 0.4931 74.1279 5.1830
2019 4 PUZ=LE 67.2900 68.1955 1.3456 68.9459 2.4608 66.1693 1.6655
BIE 74.0380 74.6764 2.2492 73.6007 1.4109 74.0987 1.7820

5E45 1) ARIMA 55 HAH R ANE, A SCHIE)
HmAE T B2 B R AN ek X A5 R 4 = S,
0l Tk v A SR A O AT I B R R AR
AT, L SIIE 5 3 W TR B AR e, AT
P g R IO S AT R, DSR2 B il T
B e HEZEE A S BURRML T A 25 5% fsk
AR .
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Abstract: Based on the cigarette sales data of a central province in 2008-2019, this article uses the mixing MIDAS model to make in-
sample and out-of-sample predictions of cigarette sales in the province, and explores the applicability of the mixing model in the prediction
of cigarette sales. The study results show that retail price index of beverage, tobacco and alcohol products, total retail sales of consumer
goods, growth rate of industrial added value, and other macroeconomic variables are effective leading indicators for predicting cigarette
sales. At the same time, the mixing MIDAS model has good accuracy for both in-sample and out-of-sample predictions of cigarette sales,
and shows strong timeliness. Therefore, monthly macroeconomic variables can be used to predict quarterly cigarette sales, providing an
empirical basis for cigarette business enterprises to formulate relevant sales policies.
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