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Abstract

With the rapid economic development of Hunan province, the per capita disposable income gap
between urban and rural areas is becoming more and more obvious. The income imbalance not
only reflects the difference of regional economic development, but also reflects the asynchron-
ous development of urban and rural areas in the process of China’s reform and opening up. By
using analogous multifractal height cross-correlation analysis (AMF-HXA), we study the per ca-
pita disposable income of difference and the cross correlation of the 14 cities in Hunan province.
After that, by using the grey forecasting model, we forecast the income of urban and rural areas
respectively. The results show that the fluctuation of per capita disposable income is small be-
tween cities and towns in developed areas, while that is large in poor areas. There is significant
cross-correlation between the different regions we divided for both urban areas and rural areas.
The fitting effect of grey prediction model is remarkable. These conclusions provide a new pers-
pective for exploring the interaction between urban and rural per capita income in Hunan prov-
ince.
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bEAE T E &y LR & E RO R, RIE S5 R R IA TR A, ARMUBAKF
BT EENRS. SHAN, BTHBENESR, S5FKBACTFRIAT6, AN ZE I R HT Rk,
Hat BRI, RPREL G KR PERN RO &, X2 00E H SRS T A
AN A AT 1) o ] T A DA RURT 2 DX I TR (RN 22 5 S L AR B A, ] TE AR DO X A
N RO, B AU BOH BRI 22 et 2 S SRR IR R BRI 6 R 1] SRR ZERIZE 25 [2] 5 42UN
NI 2 W N ZE BRI 25 Z2 B B0, % X 38022 i AT 743 #iT . Bahmani-Oskooee 55[3]F1 Yang %%[4]
53 5 F A ARDL B 8] F7 Z1 A5 RS0 [E] A2 43 S0 98 1 WO\ I B 1 R 8% M RSO AN ST 86 1D 5 e 2 P88 R 6
RIEEW SN ZEIE R RN XINZE R . Ma 5[50 FRES 2 i EF RN EE e 24, FEotiisd o
fif 5 8 R AL T IR T AL FIIR 2 P USON LUt 1k e I Je SR 50 35 i i ek . SR, B AR 2 3ol
RS T DX TSN R ZE BRI LA, 2 T X 32 (A 22355 R e S WON IR AR EL sl [6] [7], X3 (R
PR G — LA B2 ] A 2 SR I M RN 2 B — @ ARG, 80X 8] H BNk
BRI R A . BRI, 0] NGS5 1) 5 25 A A0 i DXYSON () AR DG PR AT BT 3R 58 47 b 5 R At e
I R P B T

TEWAN 8] 5 51 ) 22 3643 FE R .26 R OB 707, Podobnik Al Stanley [814H T %+ Kita A dkzh o
HT(DXA): Zebende %5913 T DXA Ff [ AHM (A REL, 1ZAH K REUSARIN PR AP A2 5758 XA
KM EEIR R Zhou [10]F DXA #:) AL EHAIEE, B3] 7T 2 E 0 L EHB ) HA ST
(MF-DXA)HIJ™ X Hurst $8504d 11 /7% Kalamaras S5 [ 111 258553 20 5 H1(DF AR JE -~ A s (8] e 471 v

DOI: 10.12677/5a.2020.91004 27 Giil 25 R A


https://doi.org/10.12677/sa.2020.91004
http://creativecommons.org/licenses/by/4.0/

fEf &%

PRI M. Yin SF[12]H 2 REZ E 0% EEH EAHK P (MM-DCCA) I J7 34 1741 2 181 |
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W R AT 5 EAH IR, Wang Z57E 2013 GE[131H1 2016 [ 1415 B4 H T 15 2 FE 5 K B AL
3T (AMF-XA)FI1f; £ 553 T 5 B EAH 9% 0 T (AMF-HXA) . # — 25, Wang 251842 1 7 % T AMF-HXA
() g By HAHSR BB p, (L) [15], BEMNIS TA] RUBE AN 50 X 10) 9 A 4 2 5 58 220 1 P A e 41 2 1] F) ELAH SR
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ARILLA 2005~2016 AFIFGA 14 AT BIECE IR B 0 G, XA RIS T 2 18] &3 2 2 18] i JE R
NIZE R AT 8, e AT TR A . v SR F 0 22 5800 T &1 B LA G 70 T (AMF-HXA) K g B
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2. iRFESHIERIE
2.1. EF AMF-HXA B g M EHXREH[15]
WA A {x } M {y,}, t=12,N. BERITEEINNRHEZE.

x<t>=;[x,-—<x>J,Y<r>:;[yi—<y>], o

X H () () 23R EA {x, } A1y, } FEREANI TR IX ) L (P390 . SR)5 & SCAERSHN L R IIFA
BB EFYRNEEEI R

AX()Y () =[X(6)-X(t+L)]-[Y(t)-Y(t+L)]. )
B, FIRSIARES ST g T 2%, XT84 L1533 g Bibhir %:

Fe (L):N—ngn(A X (6)Y (1))|A,X (1) ¥ (1), 3)

5 sgn (A, X (6)Y (£)) 7 A, X (0) Y (¢) MR B RO, AN T LA B 5T 1 Y (L) VB AR G 5

HIREHLAE S g AR B B (5 L B (A BT 2 P (TSR TR A, S 0l
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FeE. IR THOR AR RIEAEIR A (g), W0 X%

[F2 ()] =F, (g.L)oc L9, @)

OO L — 1 B K AR N1, 65 R AR OO S b5 AR 0 B RS A, (9)
RS AR T A 4T 910 LA A1

VR, (ORFTRIREX RO T ¢> 0 B RS, K g BORFIIL, 2, (q) o AR TR 51
FERRIRAX WKL . i, ¢> 1B, A, (q) EERILT Kk K I A, g <1
UL /N B XK AR e o E S L. LT 78 Hurst $830 A4, (g)> 0.5 RWRHE AR MGE 5
E R E (PO A, X (1 +1)7 (0+1) B IR BLE LR A, X ()Y (¢) G- MR, 4, (q)<0.5 s
IECHO I A, X (¢+1) (e+1) B ITREHIULE RCE) A, X (0)Y (¢) 5+ LR B /9 FUA A T4 A b
() ={o ) WP AR T 2 S0 2 B G416, B0 2 R oA P T E AR e
S Hurst 608y, . T TR RS

Folg)=(8,x 0y )" o 1. 5)
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p,(L)- - il
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2.2. IRETFRAERE
IR G S T S 0 AR B AT 200, A5 B IR R R A I 2R 5, HIHR B0 LAl & 15 B ROR
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PERIBENLYE, HAR TH RIFEYER IS, NS R s A A T R T 2 al.
%235 B GMA, )RR

®)

(COwiEE
dz(;) +ax =b o
FURK OB GM(1,1), H a,b NFEHL B/ —REME AR
a=[ab]' =(8B) B'Y (10)
A(2) | —0.5(x<1>(2))+(x<1>(1)) 1
Hry = A3 -05(x"(3))+(x"(2)) 1

7x© (n) —O.S(x(l) (n))'+(x(1) (n—l)) 1

ka+U:(WWU‘éJe“+—k=LZ~um (ah

DOI: 10.12677/5a.2020.91004 29 St 5N


https://doi.org/10.12677/sa.2020.91004

fEf &%

EAAREIN T A K BRI E A S TR, P R 2R G ) e R
FHMIEL -
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TS5 SR GG HE I A RS R e U T AT, 5 AN BE LB H T 1, Tt o) 22 5
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a(k) =" (k)= k), (13)
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8(avg)=ﬁi|8(k)|. (15)
B AHHAEE p°:
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REIOMTIRS, p° MRCERAT, 4 p° > 095K, FAALKE R NI 240.8< p® <0.95 I, Tl
KRN RAF: 24 p E/ANT 0.8 B, N7 ELE I ik 8 I R

2.3. BIERIR

NS A TR 2 R EUSON TR 6] 8 BORON X3 2 FEHEAT IR, AR SCEEUI KD . ARSI T
I3 2 N IIUSON B S U5 18 7 48 45 142 % (http:/tjj.hunan. gov.cn/tisi/tini/) . ¥EHLE 2005 £~2016 F KK
W BRI PRI A 14 AN RIRETRUR A NN RYE I P S A S Gt AR, SRy
W NI AT SCRCHON AR A NS NI AERN)E N FExt G AT IX 14 AT RIS TSI
MR WIbCOFEER . HE, FREFFNAEFH) IR CEFEHEIN AN WPE (B HEMTTE B VR MR
WARCEFERRM . BRI YD) WP (2R, ARFHRAIATPH ). HEARGIE L | s, I 1 A[LL
Fi, [l XA A IS K TARAT B X 3R NSS4 5 AR N3N HESZ — 3K
PN AR > F >R AES T A>T s U AR b X PE SRR R A (O bR 22 38 i, T PR R X ¥ B /s Bk,
AT CAE AR B R IR AR X, fe NI TE DX, FR b nT DA R AR M X A3k 2 A SISO 1) 5 2
SfR, WX 3R 2 NN i B 22 S e

3. EEXMRNS S
3.1. ERXEEHTEXREN

AR 14 AT SRS A 2 11 NI BN A AR 7o — i, o AN 6 51 B 1
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Table 1. Basic statistics of per capita disposable income in various regions of Hunan Province

F 1. HREE S XE AN E ARG ER

B i ez e W 7 5 ZAL
ikl 16,404.8569 5208.8843 15,652.1200 0.1710 -1.2340 0.3175
i) 16,602.3686 5721.2626 17,058.2000 0.1590 -1.2920 0.3446
WA HITE 13,617.5116 4919.2397 14,502.4300 0.2620 -1.2300 0.3612
W2 22,841.3914 8910.9819 26,126.8400 0.2510 -1.3130 0.3901
i 15,771.2609 5726.1444 16,774.2600 0.2520 -1.2720 0.3631
Bl 6557.7926 3084.0709 8763.8700 0.5270 -1.2410 0.4703
Wi 6675.0845 3308.0131 9098.2600 0.5690 -1.3060 0.4956
AT P 4194.7809 19742316 5656.4300 0.5900 -1.0850 0.4706
ik 10,919.1292 5436.0216 15,299.9600 0.3700 -1.4100 0.4978
ks 6290.4995 3076.1138 8716.6900 0.6270 -1.1620 0.4890
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Figure 1. Double-log plot of F, (¢,L) and L of Changsha (a)

and Xiangxi (b)
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Figure 2. AF(g,L) of small and large fluctuation intervals in

Changsha, Xiangxi, Loudi and Zhuzhou
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3.3. BEHMERBABIBRANERBBEX T

RATTRAT 5% K2 [ SRS A SSEON IR e i, FRA1eko— i &
AT 92 1) 757 7 2 25003 S

WV BMEE: HO: FNFEIIN R A

BRI HI: PSS AR b

VAL p, (L), PSR 05% B (5 R RIS A py (L) T p, (L) 5 py (L) KK R #
p, (L) > po (L) MHELIEER, A S AN () 102 (G017 12 5 8 05 A e . BLpRtl, Ay T 3O
W JREE LRI 95% B RERIIG AR py (L)« 5624 10,000 63 57 (0 408 1 R 77 25 MO R 054 A LA
B AR MR BB (—py0 0y ) 2 FIRURUAMEE BAE T 0,95, FHDTILI p, -

SR AT R R K2 I, R (7) 2 S X B SR X 2 100 p, (L) 5 5 (it
TP, AR p, (L) < py (L) TUBEH X 0P SR8 2 [ A B i 0 ELAR G R G R B, Rz, e
W AR S RS B .
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MEL 3 FTEAE Kb i FIRR PN T B EURT R A 1 NS WA A /N BN X TA] 38 72 75 R B X [A]
VI RA & B HAROCHE, VS BR MRS R T R IBN X TE N, R A S IR A N SN BAT s B BLAH
KM, TE/NEETEE T, AT/ NEE, AT SR AN B A S B A OGE, AL TR,
AR GBSO EARSSIEA IR o AR H R % TN AE /NI B 36 LS R shVE I i o, (L) (5,
2. K3 PR,

Figure 3. Cross-correlated coefficient between urban and rural in-
come in Changsha, Loudi, Zhuzhou and Xiangxi. Hollow surface
denotes critical values

B 3. &by R M HESIRES RMEANEREX R,
FLHERRIERE

Table 2. p (L) (g = 0.2) values of small fluctuation intervals in 14 cities.

i 2. 14 /l\ﬁi:}\HEIJ\i&ij]:}E EP E"] Pq(LME

I T\ L 2 3 4 5 6
Kb 0.9988 0.9385 0.9991 0.9974 0.9993
] 0.9994 0.9474 0.9993 0.9938 0.9992
W T 0.9992 0.9952 0.9989 0.9979 0.9993
i RA T 0.9983 0.9319 0.9983 0.9377" 0.9984
HERH 7 0.9111 0.9938 0.9128 0.9861" 0.9953
fEBAT 0.9337 0.8871 0.885 0.8814" 0.9911
AT 0.9951 09111 0.9957 0.9011" 0.9970

e St 0.9187 0.9002 0.9917 0.8816" 0.9932
i BH T 0.9194 0.8778 0.8755 0.8700" 0.9806
M T 0.9194 0.9083 0.9933 0.8873" 0.9949
FKH T 0.9026 0.8760 0.8640 0.8694" 0.8589"
N A 0.9997 0.9995 0.9997 0.9973 0.9994
AT 0.7890 0.8432 0.7331" 0.8255" 0.9529"

WP B A M 0.9243 0.8932 0.9854 0.8664" 0.9770

Ee: BRI poo Ly D TIRFE, IR EE .
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FEIHEEIEIE Y, 14 AT p, (L) BIRT py (L) BEI &AM AT 5 A SN A e
TASeHE, AN, M L = 5 I, KA SR AR S IR A SO B B AR e

(P L 9 B M A FLA e 35 1 AR D

Table 3. p,(L) (¢ = 2) values of large fluctuation intervals in 14 cities

= 3. 14 ANTNEREEEE T p (L)E

BT\ L 2 3 4 5 6
Kb 0.9975 0.9984 0.9986 0.9985 0.9978
R 0.9976 0.9984 0.9987 0.9986 0.9981
T 0.9986 0.9991 0.9988 0.9979 0.9963
i BA T 0.9964 0.9973 0.9974 0.9972 0.9960
ARBATT 0.9896 0.9898 0.9895 0.9892 0.9858
TEBAT 0.9797 0.9824 0.9856 0.9866 0.9789
wAET 0.9920 0.9933 0.9935 0.9936 0.9906

e &Nl 0.9901 0.9904 0.9886 0.9874 0.9812
A PAT 0.9747 0.9785 0.9820 0.9826 0.9724
B 7 0.9872 0.9892 0.9889 0.9873 0.9811
KM T 0.9717 0.9755 0.9780 0.9782 0.9659
LT 0.9966 0.9978 0.9983 0.998 0.9985
KR 0.9476 0.9484 0.9491 0.9452 0.9207

PG B A M 0.9840 0.9856 0.9831 0.9788 0.9695

i RABRRIR po L)/ DT IR IHE, BIAEE

3.3.2. HEWHEZEABAREXYE

I | ATRLE M, W, M. LR R, Ak, TSR 1K, K
IR L9 9 T, SEHRITERAA TIT X, SR HRAR(T) ARt T A X A 5 2 11 p, (L) -
G H p, (L) ST py (L) BOAAN e 3 AN IR IS A X 02 T2 R SRR AR e 2, 225 ik
4 PP S B, Bt MM TR I L. 732 M T 7 28 FUAT S35 0 ELAR e

W 4 R 5 AL, A RARMIERIREL (ER PN K2 00 EARE R p, (L) W1 A0 K
TUGTE py (L) - BT 14 AT RIRIIRIE , B AT B A, MR 7 ot 2

Rl AR X S R A 235 1 TLAH
4. IREFMLEER

M GMA, D) K EHB AT E, 70 i3 5] 2005~2016 31 F5 4 % 1H H HII8 2 NI
EEE, PRI 14 TN AR ZE ST A TINR ZE A 2%~4% 2 18], AT T2 R R

ZEHEARNT 6%, RRELT . W 4 PR

Table 4. The average relative error between the predicted and observed values of per capita income in each cities of Hunan

Province

= 4. W E & TN AT 5 SEFMER) FHRIRE

X b Ky kI WE #RE O HERE fERR WAE S SR & N M MMk IR WA
’ i e i ¥ i ¥ i gt i e i i i) ERL
WE 004 003 003 003 002 003 002 002 003 003 004 002 003 004
&K 006 005 005 004 006 003 003 002 004 006 004 004 009  0.02
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Figure 4. Cross-correlated coefficient of urban income between Region I and Region II, Region I and Region III, Region II
and Region III, respectively. Hollow surface denotes critical values
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Figure 5. Cross-correlated coefficient of rural income between Region I and Region II, Region I and
Region III, Region IT and Region III, respectively. Hollow surface denotes critical values

EsIX5NRX, IRENRX, 1X5 1 XBRAEBWEEXREY, =0HEERRIERE

T RRIEHERE, BEALFATER YA I (R ER L ZERATHTE B 36 M) I o)A (K 7)
TERNRR R I FIACR . WEHBRE , HSE S BB A &, RUZER B4 B R BOR .

AIFI UL AR TR P 45 %% T M 2017~2021 530 2 Ji IR AT SCHCHSON s I F AT TH530 1 2N T P AR OR
AR 2 JE RIS Z R, Al 8 s

WA F, AR 5 EMEE K. EIL R, WM EE M 2 NN 2R GESE . B8
GrAT 14 ASTIN IR 2 NSO 22, b S B S BT DR 30 XA P P2 vy T AR DX PR A JRe kB2 el bt
FATYICHERTBI A 1 X & 2 MR SEILE D A/ 2 2R 4/ 2 PR THRA S ISR R, AR
THMIIKE20].
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Figure 6. The forecast effect of urban per capita income in Changsha, Yueyang, Loudi, and Xiangxi,
respectively
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Figure 7. The forecast effect of rural per capita income in Changsha, Yueyang, Loudi, and Xiangxi,
respectively
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Figure 8. Urban and rural disposable per capita income of Changsha, Loudi and Xiangxi in the years of 2017-2021
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