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Abstract

Hunan Province, situated in central China, serves as a pivotal economic hub whose development
status holds strategic significance for regional coordination. This study leverages economic data
from Hunan Province (2003~2022) to comprehensively assess its economic development level and
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forecast future trends through factor analysis, Holt’s linear trend model, and linear kernel support
vector regression. A nine-indicator evaluation system was constructed in the factor analysis phase,
extracting two principal components: the “comprehensive economic development factor” and the
“economic vitality and foreign capital utilization factor”, achieving effective quantification of devel-
opment levels. For forecasting the integrated score time series, both Holt’'s model and linear kernel
SVR were employed, with results consistently demonstrating sustained economic growth in Hunan
Province. The study recommends policy measures such as promoting high-end industrial restruc-
turing to optimize development trajectories.
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Table 1. Economic indicators of Hunan Province (1)

= 1. A EFER)
F4y Horekdzon) Bkt HEEkdZIr) ARG AYEEBCHOD)

2003 869.68 1772.29 2017.98 7674.2 6082.6
2004 1022.45 2135.55 2384.62 8617.5 6884.6
2005 1078.34 2490.17 2801.36 9524 7505

2006 1244.63 3030.72 3156.2 10504.7 8169.3
2007 1563.81 3867.42 3854.22 12293.5 8990.7
2008 1761.78 4870.03 4675.56 13821.2 9945.5
2009 1795.8 5494.66 5482.34 15084.3 10828.2
2010 2073.19 7034.7 6466.43 16565.7 11825.3
2011 2420 8883.59 7611.37 18844.1 13402.9
2012 2567.85 9926.66 8712.72 22172.8 14609
2013 2589.18 10913.8 10042.26 24352 16867.3
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2014 2671.01 11825.12 11385.15 26570.2 18334.7
2015 2747.91 12665.72 13124.97 28838.1 19501.4
2016 2915.58 12941.99 14995.88 31283.9 21420
2017 2998.4 13459.82 17369.89 33947.9 23162.6
2018 3084.18 13904.11 19341.39 36698.3 25064.2
2019 3647.23 15401.7 20845.21 39841.9 26924
2020 4240.73 15949.19 21352.65 41697.5 26796.4
2021 4323.04 17852.53 23537.88 44866.1 28293.8
2022 4602.73 19182.58 24885.06 47301.2 29580.1

Table 2. Economic indicators of Hunan Province (2)

= 2. R EFIERRQ)
Ffy T BRARTERAGLIT)  WHARBOEERT)  #RASIET) SRR ST D)
2003 268.65 214,626 158,990 148,907
2004 320.63 309,778 233,996 141,806
2005 395.27 374,667 225818 207,235
2006 477.93 509,401 225,858 259,335
2007 606.55 652,342 316,645 327,051
2008 722.71 840,950 415,634 400,515
2009 847.62 549,189 465,912 459,787
2010 1081.69 795,487 673,399 518,441
2011 1517.07 989,747 910,259 615,031
2012 1782.16 1,259,965 934,117 728,034
2013 2030.88 1,482,083 1,034,356 870,482
2014 2262.79 2,002,348 1,100,380 1,026,585
2015 2515.43 1,917,288 1,019,392 1,156,441
2016 2697.88 1,817,002 870,968 1,285,209
2017 2757.82 2,317,175 1,286,776 1,447,489
2018 2860.84 3,057,434 1,595,550 1,619,134
2019 3007.15 4,453,465 1,834,729 1,810,127
2020 3008.66 4,782,488 2,285,353 2,099,782
2021 3250.69 6,523,609 2,747,877 241,490
2022 3101.76 7,699,229 2,844,124 352,761
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1.3. {ERROIRIE

BT KMO FIEAFFIRFBRIE G, MBI REA M. 2 3 KSR E/R, KMO {54 0.838,
0.6 Il Fbrife, R RAIFLFEIE 5, ERRRRERE AL IR A {15 532.982 (H HFE 36), H
BEMKFRKT 0.05, RIFLEE AT EMRNM, FEEHTHRF .

Table 3. KMO and Bartlett’s test
5= 3. KMO FnE4FFI45818

KMO 1 ELREF R 56
KMO U@ V) 1 24k 0.838
AR5 532.982
LR R BT P A B H 36
2E M .000

1.4. 2AFHEN

HR A B ZEARRE R (G 4) S A B 1), JEE AN AR NZ2 4 7 H, PR B A DTk %0k 98.146%.
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Figure 1. Scree plot
E 1. #AaE
Table 4. Total variance explained
4. BRHERR
ISYIR
o WU AR SRR 1Ty AN T B > 75 A
7]
git TEASH BH% 2t TEAS BR% a2it rEAS BR%
1 8.044 89.379 89.379 8.044 89.379 89.379 6.543 72.698 72.698
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=

8
9

0.789
0.103
0.045
0.011
0.006
0.002
0.001

0.000

8.767
1.145
0.497
0.117
0.067
0.018
0.006

0.004

98.146 0.789
99.291
99.788
99.905
99.972
99.990
99.996

100.000

8.767 98.146

2.290

25.448 98.146

FEWTTIE: EWIT TS,

1.5. AFieESETEE

Table 5. Rotated component matrix

R IR TT 22 IR TR iEAS BUIE RS 5 (B FERE (2 5), RPN A IR T2 E AT R

® 5. HERRIRHI S RERE

TV %4 J B B3 HE B @
5%

1 2

=k (fz7t) 0.912 0.381

S rlk(fz o) 0.876 0.458
H=r=Ik(fz70) 0.895 0.433
NP LR () 0.895 0.444
ANEJFH S OT) 0.869 0.490
T — ALY (1L ) 0.804 0.569
R 2R TT) 0.980 0.097
BEFLEA(JT2E0) 0.965 0.219
SEBRAE A AR B A (JT 5 0) 0.224 0.964

WRIELE 5, ASCHRET A BAREMIERE T, DIE B R a5 & R 2 4RI . BRI T

BT 1@ RRGERT): B8 78— =0 =P E R D8, e 7R 4 1 Ik a5 A
XA G, ARDL TR A R R SRR
BT 2 (Al S4BT 1) AR NI SCRCON ANV 90 7 — A LTSN [
SEPRE ARG, O 1 RAE AP AN TG 71, ARBLAN R SR, S BRIBURF X 28 5 KR A S R
(2]

L6. AFHESHTE

i SPSS /#5324 6.
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Table 6. Component score coefficient matrix

F* 6. MAFDREBIEME

53 4553 BB R
%
1 2
— k(1. 8) 0.152 -0.029
B lk(1Zot) 0.104 0.066
B =r=lk(1Zot) 0.122 0.032
N2 RIS AW ONEW) 0.117 0.044
NI 932 1 (O) 0.087 0.103
7 — MR A LT (12 7T) 0.027 0.214
H ES (I 26 7T) 0.308 -0.353
Bk AU 35 0T) 0.247 -0.221
S BRAE A Ah BE A 35 0T) —0.366 0.890

W5 EW M. ek Irik:

175 73> AR BOEFEBA AT DA D Rk R R

F =0.152xZx,+0.104 x Zx, +0.122 x Zx; +0.117 x Zx, + 0.087 x Zx;
+0.027 x Zx, +0.308 x Zx, +0.247 x Zx,

F, =-0.029x Zx, +0.066 x Zx, +0.032 x Zx; + 0.044 x Zx, + 0.103 x Zx;
—0.221x Zx, +0.89 x Zx,

+0.214x Zx,

~0.353x Zx,

—0.366x Zx,

IUOE S iR KI5 Z ik AR ).

F =(72.698x F,)/98.146 +(25.448x F, ) /98.146

(x,: FE—r2lk(feTt), x,: Fr=lk(darn), x,:

Xt %ﬁﬂfﬁﬁﬁl"ﬁ LIGESN)E

F=ralk(deon), x, -
ANBPE RO, x, : MO —RE AT RAAZTT), X, -

(1-1)

(1-2)

(1-3)

YSOLIE A NG
H ORI ETT), x: BECLEAI(TI3EIT),

RN R0, RS LAREGRER AR [3] (8 7 AL 8):

Table 7. F1 scores and F2 scores

*=1.F1184, F218%
Ay Fif35 F2 1345 oy Fi1135) F2 135y
2003 -0.98213 —0.96647 2013 -0.13007 0.29802
2004 —0.88945 -0.98725 2014 -0.03901 0.51223
2005 —0.88467 -0.86851 2015 -0.06123 0.82814
2006 —0.84024 -0.7818 2016 -0.09315 1.15106
2007 —0.73482 -0.68295 2017 0.10806 1.25465
2008 -0.63662 -0.58125 2018 0.30226 1.36945
2009 —0.64634 —0.40865 2019 0.64023 1.43087
2010 -0.47181 -0.33905 2020 0.76138 1.6831
2011 —0.28274 -0.16029 2021 241555 -1.37729
2012 -0.19837 0.04827 2022 2.66315 —1.42228

DOI: 10.12677/5a.2025.1412373 390 gt 5RH


https://doi.org/10.12677/sa.2025.1412373

Table 8. Comprehensive scores

#8. RERY

Fhr

Fhr

ZN )

2003 —-0.98 2013 —0.02
2004 —-0.91 2014 0.1
2005 —0.88 2015 0.17
2006 —-0.83 2016 0.23
2007 —-0.72 2017 0.41
2008 —0.62 2018 0.58
2009 —0.58 2019 0.85
2010 —0.44 2020 1
2011 —-0.25 2021 1.43
2012 —-0.13 2022 1.6
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Figure 2. Time series plot of raw data
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Figure 3. Residuals
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Figure 4. Residual autocorrelation plot
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Figure 5. Visualization of forecast results from the Holt’s linear trend model
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Table 9. Prediction results of support vector regression

F 9. ZFFEEBLEIATUMELEER

Fh A R
2023 1.248794

2024 1.368140 9.557%
2025 1.487487 8.723%
2026 1.606834 8.023%
2027 1.726181 7.427%
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Figure 6. Visualization of prediction results from support vector regression
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Kapoor, S., Anil, K. and Misra, A. (2010) Dividend Policy Determinants of Indian FMCG Sector: A Factorial Analysis.
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