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Tab.l Economic statistics of the development of the tertiary industry and sports lottery industry in Northwest China from 2007 to 2021 (unit: 100

million yuan)

SEGy /4R =l ERRE L] /% A= EE[LNEpA AL /%
2007 5123.29 24.6 286 0.4 807* 115787.7 385.14 0.3326
2008 6186.26 22.8 389 0.3 692% 136 827.5 456.15 0.3334
2009 7057.01 35.8536 0.5081% 154 765.1 568.73 0.3 675
2010 8 165.45 36.0 009 0.4 409% 182 061.9 694.46 0.3 814
2011 9966.82 43.6 825 0.4 383* 216 123.6 937.85 0.4 339
2012 11 589.25 50.3 796 0.4 347 244 856.2 1104.92 0.4513
2013 13 880.15 72.0 863 0.5 193% 277983.5 1327.97 0.4 777
2014 15390.22 121.6 247 0.7 903* 310 654 1764.10 0.5 679
2015 17 148.1 100.6 801 0.5871% 349 744.7 1663.73 0.4 757
2016 18 810.03 126.2 851 0.6 714* 390 828.1 1 881.50 0.4 814
2017 21 148.45 149.3 399 0.7 062* 438 355.9 2096.92 0.4 784
2018 24 901.81 186.7 798 0.7501% 489 700.8 2 869.16 0.5 859
2019 27 034.88 140.8 140 0.5209% 534233.1 2308.15 0.4 320
2020 29 106.2 123.5 087 0.4 243% 551973.7 1 894.63 0.3432
2021 293943 156.7 828 0.5334% 609 679.7 2310.30 0.3 789
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Fig.1 Data statistics relationship structure between sports lottery
industry and tertiary industry development in Northwest China
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Series: LOTTERY Series: TERTIARY
Sample 2007 2021 Sample 2007 2021
3 Observations 15 3 Observations 15
Mean 9275237 Mean 16326.81
Median 100.6801 Median 1539022
> Moimum 186775 2 P
Minimum 22.83890 Std. Dev. 8464.204
Std. Dev. 54.79658 Skewness 0.260494
Skewness 0.112110 Kurtosis 1.719012
1 Kurtosis 1.603526 1
Jarque-Bera  1.195223
Jarque-Bera  1.250259 Probability 0550124
Probabilty ~ 0.535192 0
50 75 100 125 150 175 20 5000 10000 15000 20000 25000 30000
2} HERER G AR 3 S = A g R
Fig.2 Descriptive statistics of Sports Lottery Fig. 3 Descriptive statistics of the tertiary industry
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Tab.2 OLS regression analysis results of least square method
A RE brifEd T it WEZAE
=l 0.005 895 0.000 742 7.941277 0
WAL -3.490 795 13.554 43 -0.257 539 0.800 8
RVIr (AR ) 0.829 091 (KA A 92.752 37
VAR I RFJ7 0.815 944 RS bR 22 54.796 58
Rl o 2 23.508 68 FRAF A AHEN 9.276 182
LS il 7 184.554 it EL2ZHEN 9.370 589
YRS -67.571 37 DURE - 45 D) 9.275 177
F&iitit 63.063 88 FETE - BURRARGT U 1217735
R (F4e) 0.000 002

STDH2E R0, TSI 7.941 277, #E2R4H Prob
0,048 TR Bk, AR Ay EAR KRR I
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Tab.3 Correlation diagram and Q-statistical results

ERiPS i A AH G AC PAC fH Q4tit=® WE#AH
1 0.379 0.379 26173 0.106
| ] 1 | ] 1
2 -0.113 -0.299 2.8659 0.239
10O | [ |
3 -0.187 -0.023 3.606 5 0.307
R I I I
| I | | | 4 -0.05 0.022 3.663 6 0.453
- I | I 5 -0.252 -0.375 52805 0.383
| I . I 6 -0.409 -0.239 10.023 0.124
I O I I ] I 7 -0.117 0.102 10.462 0.164
| I | (. | 8 0.037 -0.25 10.511 0.231
| I | | | 9 0.057 -0.006 10.65 0.3
| | | [ | 10 0.01 -0.053 10.655 0.385
I | I [ - I 1 0.038 0.239 10.748 0.465
| 1 | | | 12 0.071 -0.016 11.181 0.513
x4 BIIRADFRIRER RS HREMEBREER
Tab.4 ADEF test results of unit root Tab.5 Residual cointegration test results
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Fig.4 Variation combination diagram of residual sequence , measured
value and fitting value curve
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R 8 T SC— M R 1 R 1 e 4 AR (K2 A
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FI 725 B P (B 0 100.680 1, 254 5% 22 1790 [0l 9 2 5%
0.000 637, AT AHAT RS 5 = Ik &5 g K
() BT R L R 0.097 37, BV b Ml X A 75 R 22 4
S RBTE B LA b, AN 1% P g 1R 28 =k 28
CrE a2 0424 0.097 37%.
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Tab.6 Regression analysis results of residual sequence

AR B4 PrfeiRz THTE MERE
DY 0.000 637  0.008982  0.070 888  0.9447
C 8335695  17.11963 0486909  0.6351
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Tab.7 Reference sequence and comparison sequence of sports lottery industry and regional economic indicators in the five northwest provinces

SRy /AR X X X X, X X, X X X X,

0 1 2 3 4 5 6 7 8 9

2007 24.628 6 13 700.89 14 561.6 10 444.91 8005.73 3678.62 18 844.4 1088.75 3048.51 58159
2008 22.8389 16 887.15 17 989.6 11 967.83 8900.18 4099.61 22784.8 1384.09 4144.52 6704.4

2009 35.8536 18 268.99 19277.8 1282272 10071.94 4 748.03 26 789.4 1 609.96 5353.94 7929.2
2010 36.0009  22721.78 23 851.0 1434535 1093829  5593.81 29 864.6 2076.14 6 687.25 9281.6
2011 43.6825 2791537 291422 1638529 13 035.11 6198.07 33 554.0 3042.52 8679.92 11 024.4
2012 503796  31844.02 327826 18641.89 14581.12 733898 38 509.2 3480.44 10 126.84 13454.6
2013 72.086 3 35679.61 363394  21027.79  15939.65 8 823.60 43 849.4 4016.29 11 192.34 16 428.1

2014 121.6247 38855.64  39103.0 2299496 1717637 1037587 482424 4436.95 12 169.66 17 709.5
2015 100.680 1 3946580 39776.8  25238.06 18702.80 11 582.52 52 581.6 4775.24 13 792.89 21 865

2016 126.2851 41990.74  41989.4  27301.49 20270.80 1296839  57904.6 4 546.08 1445699  26826.2
2017 149.3399  46309.06 45103.2 2959792 2110741 14113.08  62622.0 4952.73 15 678.09 30 606.8
2018 186.7798  51113.55 483858 3188991 22747.60 15607.05 684972 5355.02 17 153.61 343535
2019 140.8140 54 823.01 514244 3424883 2430450 17 341.63 76 379.6 5421.25 18 249.48 38 352.7
2020 123.508 7 56 097.4 522374 35550.8 234254 17 179 81253 5326.51 19 040.08 40 624.1
2021 156.782 8 63 560 59415.6 38 115.6 25232.8 18 961.6 89 686.4 6 186.47 18 704.77 45 635.5

E e MONGE A B A TR AR SRALI A Z A S5 A FIRE LB R A8 B B AF A E A RAR A KONGRS LR ET ke
GDP 2 A8 0, T AR B3+ 3 ik A& 7 B 29 kR T B K% & B M http: //data.stats.gov.cn, B 5 W #2R B M http: //www.mof.gov.cn, ¥k
B A KB R ZFHASEEANR
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Tab.8 Dimensionless processing results of sports lottery and regional economic data

X, X, X, X, X, x, X, X, x, x,
2007 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0
2008 0.9273 1.232 6 1.2354 1.145 8 1.111 7 1.114 4 1.209 1 1.2713 1.3595 1.152 8

2009 1.4558 1.3334 1.3239 1.2277 1.258 1 1.290 7 1.421 6 1.478 7 1.756 2 1.363 4

2010 1.461 8 1.658 4 1.6379 1.373 4 1.366 3 1.5206 1.5848 1.906 9 2.1936 1.5959
2011 1.773 6 2.0375 2.001 3 1.568 7 1.628 2 1.6849 1.780 6 2.794 5 2.8473 1.8956
2012 2.0456 2.3242 22513 1.784 8 1.8213 1.9950 2.043 5 3.196 7 33219 23134

2013 29269 2.604 2 24956 2.0132 1.9910 2.398 6 23269 3.6889 3.6714 2.8247
2014 4.938 4 2.8360 2.6854 22015 2.1455 2.8206 2.5600 4.0753 3.9920 3.0450
2015 4.0879 2.880 5 2.7316 24163 23362 3.148 6 2.790 3 4.386 0 4.5245 3.7595
2016 5.1276 3.064 8 2.883 6 2.6139 2.5320 3.5253 3.072 8 4.175 5 4.742 3 4.6126
2017 6.063 7 3.3800 3.097 4 2.8337 2.6365 3.8365 3.323 1 4.5490 5.1429 5.2626
2018 7.5839 3.7307 33228 3.0532 2.8414 4.242 6 3.6349 49185 5.626 9 5.906 8
2019 57175 4.001 4 35315 32790 3.0359 4.714 2 4.0532 4.979 3 5.986 4 6.594 5
2020 5.014 8 4.094 4 3.5873 3.403 6 29261 4.670 0 43118 4.892 3 6.2457 6.9850
2021 6.3659 4.6391 4.080 3 3.6492 3.1518 5.1545 4.7593 5.6822 6.1357 7.846 7

R9 FEXREHENESREBEFEMHEENZERITER

Tab.9 Statistical results of the absolute difference between the sales quota of sports lottery and the curve of regional economic indicators

X, x, X, X, X, X, X, X, X,

0 0 0 0 0 0 0 0 0
0.3053 0.308 1 0.218 5 0.184 4 0.187 1 0.281 8 0.344 0.4322 0.2255
0.122 4 0.1319 0.228 1 0.197 7 0.165 1 0.034 2 0.022 9 0.300 4 0.092 4
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&k
X, X, X, X, X, X, X, X, X,
0.196 6 0.176 1 0.088 4 0.095 5 0.058 8 0.123 0.445 1 0.7318 0.134 1
0.263 9 02277 0.2049 0.145 4 0.088 7 0.007 1.020 9 1.073 7 0.122
02786 02057 0260 8 02243 0.050 6 0.002 1 L1511 1.276 3 02678
03227 04313 09137 0.9359 0.528 3 0.6 0.762 0.744 5 0.1022
21024 2253 27369 27929 21178 2378 4 0.863 1 0.946 4 1.893 4
12074 1.356 3 1.6716 1.7517 0.939 3 12976 0298 1 0.436 6 03284
2.062 8 2244 25137 2.5956 1.602 3 2.054 8 0.952 1 03853 0.515
26837 2.966 3 3.23 34272 22272 2.740 6 1.5147 0.920 8 0.801 1
3.8532 42611 45307 47425 33413 3.949 2.665 4 1.957 1.677 1
1.716 1 2.186 24385 2.6816 1.003 3 1.664 3 0.7382 0.268 9 0.877
0.920 4 1.4275 1.6112 2.0887 03448 0.703 0.1225 1.2309 1.9702
1.726 8 22856 27167 32141 12114 1.606 6 0.683 7 02302 1.480 8

T KAH, I 9 mT UL, PG R/ MBS 0, PR R K E
NATA2 55 PP HEREL AT 0~ 1 Z 8] FE KK
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Fig.5 Coupling relationship between regional economic indicators and
correlation coefficient of sports lottery sales quota
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Tab.10 Measurement results of grey correlation coefficient between sports lottery sales quota and regional economic indicators

X, X, X, X, X, X, X, X,
1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0
0.8859 0.8850 09156 0.927 8 0.926 9 0.893 8 0.8733 0.845 8 09132
0.950 9 0.947 3 09122 0.9230 0.9349 0.985 8 0.990 4 0.887 6 0.962 5
0.923 4 0.9309 0.964 1 0.961 3 0.975 8 0.950 7 0.8420 0.764 2 0.946 5
0.899 9 0912 4 0.920 5 0.942 2 0.963 9 0.997 1 0.699 0 0.688 3 0.951 1
0.894 9 0.920 2 0.900 9 09136 0.979 1 0.999 1 0.673 2 0.650 1 0.898 5
0.880 2 0.846 1 0.7219 0.7170 0.817 8 0.798 1 0.756 8 0.761 1 0.958 7
0.5300 0.512 8 0.464 2 0.459 2 0.528 2 0.499 2 0.733 1 0.714 7 0.556 0
0.662 6 0.636 1 0.586 5 0.575 1 0.716 3 0.646 3 0.888 3 0.844 5 0.878 4
0.534 8 0.513 8 0.485 4 0.477 4 0.596 8 0.5357 0.713 5 0.860 2 0.821 6
0.469 1 0.444 3 0.4233 0.408 9 0.5157 0.463 9 0.610 2 0.720 3 0.747 5
0.3810 0.357 5 0.343 6 0.3333 0.4151 0.3752 0.470 8 0.5479 0.5857
0.580 1 0.5203 0.4930 0.469 3 0.702 7 0.587 6 0.762 6 0.898 1 0.730 0
0.720 4 0.624 2 0.595 4 0.5317 0.873 1 0.771 3 0.9509 0.658 3 0.546 2
0.578 6 0.509 2 0.466 1 0.424 5 0.6619 0.596 1 0.776 2 09115 0.6156
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Tab.11 Correlation level of sports lottery sales quota and regional economic coupling

EEtan X X, X, X, X; X, X, X X
KIEPE By 108918  10.560 1 10.1927 10.064 3 11.608 2 11.099 9 11.740 3 11752 6 12.1115
KERABIIE 0.726 1 0.704 0 0.679 5 0.6710 0.773 9 0.740 0 0.782 7 0.783 5 0.807 4
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Tab.12 Original sequence analysis of sports lottery sales quota in
Northwest China

No. MERE A TE R %
X(2) 149.3399 1613642  -12.0243 -8.0516
X(3) 186.7789 1562366  30.5423 16.352 1
X(4) 140.814 1512719  -104579  -7.4268
X(5) 123.508 7 146.465 229563  -18.5868
X(6) 156.7828  141.8109 149719 9.549 5
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(0.215 594t)-15.063 593, 74 4t Ml X & 2 54~ 1) %1
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Tab.13  The third residual sequence analysis of sports lottery sales
quota in Northwest China

No. MEHAE UIEE R %
X(2) 1493399  155.6792  -6.3393  -4.2449
X(3) 186.7789 1892312  -2.4523 -1.3129
X(4) 140.814 132.954 7.86 55818
X(5) 1235087 1214464  2.0623 1.669 8
X(6) 1567828  161.3001 45173  -2.8812

JF 3022 HLH C=0.240 6 — 2% ARG
JINREZERER P=1.000 0 — R ARLF

2022 4F X (t+1)=148.096 58
2023 4F X (t+2)=149.645 90
2024 4F X (t+3)=152.650 71
2025 4F X(t+4)=157.387 76
2026 4F X(+5)=164.198 83
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Regional Economic Contribution, Coupling Relationship and Market Prospect of
Sports Lottery Industry: Empirical Study Based on the Time Series Data of 2007—
2021 in Northwest China

WANG Dan"*, HE Shengbao’, LIU Bin', WANG Xiao’, WANG Mingsen*

1. Department of Physical Education, Northwest University of Political Science and Law, Xi 'an 710061, China; 2.
Department of Physical Education, Tangshan Normal University, Tangshan 063000, China; 3. Sports Department, Nanjing
University of Science and Technology , Nanjing 210094, China; 4. School of Marxism, Xi 'an Jiaotong University, Xi 'an
710049, China)

Abstract: Based on the longitudinal time series data of sports lottery industry and economic indicators in five provinces of
northwest China in recent 15 years (2007—2021 ), with the help of analysis methods in economics and statistical metrology,
this paper explores the contribution elasticity of sports lottery to the economic development index and the coupling correlation
degree of regional tertiary industry, and offers prediction and judgment on the future development through the establishment
of regression equation, unit root test, error correction model, data dimensionless and absolute difference processing, GM (1,
1) model and residual series model. The following conclusions can be drawn from the present study : the contribution elasticity
of sports lottery to the economic growth of the tertiary industry in northwest China is 0.097 37; The order of the coupling
correlation between regional economic indicators and sports lottery industry is as follows: GDP with income approach> local
fiscal expenditure > local fiscal revenue > total consumption of residents > average wage of urban employees > GDP > per
capita GDP > per capita disposable income of urban residents > per capita consumption expenditure of urban residents; In the
next five years, the consumption of sports lottery in northwest China is still at a high level, showing an increasing trend, and
the market prospect is believed to be favorable.

Key words: sports lottery industry; regional economy; coupling correlation; northwest China; Tertiary Industry
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