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Abstract

In order to grasp the changes in residential land prices in Nanjing, taking the quarterly land price
index of residential land in Nanjing from 2004 to 2018 as the research object, the fractal theory
and heavy range analysis method (R/S) were used for analysis. The results show that: 1) The land
price index in Nanjing has obvious fractal characteristics, Hurst index = 0.7727, and the time se-
ries has long-term memory and strong persistence. 2) The average cycle length of the land price
index is 15 quarters, or 3.75 years; 3) The fractal model established by accumulation and trans-
formation can predict the land price index in a short-term, and the prediction result is ideal.
However, the long-term prediction error of the land price index is more obvious. The above re-
search reveals the fractal nature of residential land price and scientifically grasps the fluctua-
tion law of residential land price. It is mainly for the land resources managers to provide deci-
sion-making basis and provide information for the public and investors.
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H P HE B S WL A 7E — BN [R] 9AR A 0 B R A, X HU R RO R e S RO, B TR
R T T S A AR AR, A RO g SR BT, SERUIR T R R PR

H AR T3 7 e sh ot e, DAAE 2 R fal S 3 A &5 0735, (2 T3 i B £ Bk
DA S0 TR 25 52 2 P, 167 B AR 300 BT 0T IR — B 0 AR L EAPAE — B SRR 2 o AE I —FhT i
PR NE AR ST, TR EA C AP0 R FE R T 2 AU i e, XTI TR A0 B 43 TR AREAE A 7
M AMEIIA P ) . Mcculloch 250\ T B2 1) 5 (B -5 40 B AR RERME, BG40 TRRE s, F SHiEml
SRR BCN 0.75 [1]. Kiselev S RIS 23 #7 7 1957 & 2011 TR BT A] 541, BF7C KB, kil
e fa e E X RN 0.79~0.94, H X[FA 0.8~1.0. FHffi s HUREAE R WITE R N 3~4 N H E 2.2 4E, KEN
8.5 & 22 fE[2]. RHIEZIE F RIS /i SEUE R Y = F AN A& Fa B B /0 TEARAE , A 0 48 50 0.996,
IHia 4 TR R0 A AR HO3EAT TN [3] . G2 I ek DA B T — 5 BOAC & N SO GOI1K M RIS ikt
73 AT, AR TR FE $h 0.8632 [4]. Danlei Gu %5izH £ EM R IHR B WS ik, RS
2017.6.15~2018.4.11 JHIAIARYI o F8 B AN M5 I B 1 2 B A0 TR ARRAE[S] o SAIRIRIE, 22 AE 40 TRAFAEJ7 10
WL %, (AR XTI T A 4R EGdE AT 2 T L 1T 9.

BT, R RIS Ztfrdik, LAmd st i 48 E0 ) i 18] e 510 98, 3 e AN B BN K 43 T RRALE
il M B B P A B, AR T AR B 3R AT (3 2 M A 48 B0 S Tl

2. ARA*%
2.1. 9EES
S B 2 EH22 % Benoit B. Mandelbrot T _F 140 70 SE/CHR Y, B0 C 4B 2455 2172 M [6] .
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1) BHEIE. ERE RGN RS R 8 B A M. 2T 8] P 5 R BN EANF
I 1) FRUBE b= Mot AT AU e i

2) WREEAAZNE 3 TR RIBOKEA /) H I BTG A RHE A U » 73 TR RAL IR FL 2 70 TR 4L,
FERF P A, B H AT, AT BAE 7R I 8] 7 1 (AR A RFAE [ 7] o

2.2. RIS 57¥#3&

VTV SRR 22 53 BTidk, B B % 1R 7K S SO ST AR L R 5 ] 4 PR /K I AR I 4 1 1) 20 # J7 v
J SRAE & T 8] J7 B B 4 W 2 v 4938 iz 32 8] [9] -

1) EANE

P —ABHEF G (t=12,---,m), e AFBKEAN B AT 25 u N TN
o (=12, A), I, i M X, (1=42,,N, u=12,-,A), HHIHEFME e. BREZE Y,
W2 Riys ARiEZE Sy, FIEE AR AR 22 (RIS)y [10] [11] [12] [13] [14].

1 N
€ :Wizzl:xi,u (1)
Yu,i = kzl_;(xu,k _eu) (2)
R,, =maxY,; —minY,; 3)
SIu = %i(xm —&, )2 (4)
(R/S), =%2(§—J ®)

B A (R/S), =CN™ (CHHEL H A hurst S8 MsH U &L, 133772
log(R/S), =logC+H *logN (6)

5, KA OLS RIHEZTTE, THERRRY H rMHE.

2) Hurst 485015 €

Hurst 880H =F2K8Y. 2405 <H< 1B, READFEEARAME, B S — 20t (8] 7512 ) B2
1, MW TF—mZeRERen BB, R, BFER—ZER 2L, T —ZURETRem 2. B
Baf T 1, FEAMEREGE: M H =058, R\LEATE, MHER: U H<05K, RFLTHEEAKR
Rk, B £ — M KERARRERR— MBS, R, dEA— MDA ERERR—1
K@ HBEET 0, RFAMEHMIE[15] [16] [17]

AWWHITE

Vy Goit & 3 E TR A IR R FE Al v

Vy =(R/S), /YN @

TE VN GEit I, 5 H =051, VKT logN FIEEE — 2% HZ: # H > 051, VykT logN K&
T AR #5 H< 0.5 I, V&7 logN FIEIE R 1A MR . 24 Vy BOBTIR LA HH IR AL A
I, YKIHAAZIE R, — P R T A
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Figure 1. Quarterly land price index of residential land from 2004 to 2018
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Table 1. R/S values and V) statistics
= L RISEM VW &HitE

N R/S ¥J{E logN log(R/S) Vi

2 1.0000 0.3010 0.0000 0.7071
3 1.1350 0.4771 0.0550 0.6553
4 1.6150 0.6021 0.2082 0.8075
5 2.1542 0.6990 0.3333 0.9634
6 2.4878 0.7782 0.3958 1.0156
10 3.9977 1.0000 0.6018 1.2642
12 4.8927 1.0792 0.6895 14124
15 6.1674 1.1761 0.7901 1.5924
20 6.2241 1.3010 0.7941 1.3918
30 8.8744 1.4771 0.9481 1.6202
60 10.4508 1.7782 1.0192 1.3492
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Figure 2. Land price index R/S analysis
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Figure 3. Land price index V) statistic
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AT H 5 SN
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(®)

s NOWREAAE: CNHEL x ARHMEZSE; D A0 4isl. Wb RN TE, X0 kbR g —

S H L. ﬁﬂﬁ%%l:%{fﬁ,ﬁ(x“ Ni);FD(Xj, Nj)’ i AT A 4 4% D IR HL C

D=In(N;/N;)/In(x;/x) ©
C= NiXiD (10)
DOI: 10.12677/5a.2019.83048 444 Yt 55


https://doi.org/10.12677/sa.2019.83048

kIG5

TESEBRI I A, FEXO B bR E 3 S EA N BRI R B R, FR B i oy siit, M
K BEIMANAZ R TT 5, B{NMERNEEARS, K& 2 IS, B

—Br B0 {S/} ={N;,N, + N,, N, + N, + Ng,---} ,

BB {S} ={S],S{ +5;,5/+S; + S5} »

= BRI {S} ={S/,S/+S;,8/+S; +S5,-+} »

T 8 AH S B SINFI B (K 734k D, B 1 3 A UL 45 S 1) S I AI 4 ) {sij} B AU T
F1[19] [20].

2) BRI

A 2012 455 2 2= 2 2018 A5 4 2= B R AU B TR B AT AL B0 A . X AR 4R
KOS [R) P A REAT =R EINAI AR e, e 5103 ) B NI A N, — B 41 8", B s S” 5 =B a1 8™
ZERNE 2 Fiss

Table 2. Land price index sequence and accumulated results and fractal dimension statistics
= 2. MINERFIIREMERISHEES T

] N S' S" S" D D' D" D™

1 101.18 101.18 101.18 101.18 - - - -

2 100.79 201.97 303.15 404.33 0.006 —0.997 —1.583 —-1.999
3 97.52 299.49 602.64 1006.97 0.081 —-0.972 —1.695 —2.250
4 98.16 397.65 1000.29 2007.26 —0.023 —0.985 —1.761 —2.398
5 99.28 496.93 1497.22 3504.48 —0.051 —0.999 —1.807 —2.497
6 99.68 596.61 2093.83 5598.31 —0.022 —1.003 —1.840 —2.569
7 102.10 698.71 2792.54 8390.85 —0.156 -1.025 —1.868 —2.625
8 101.74 800.45 3592.99 11983.84 0.026 -1.018 —-1.887 —2.669
9 103.08 903.53 4496.52 16480.36 —-0.111 —-1.028 —1.905 —2.705
10 103.19 1006.72 5503.24 21983.60 —0.010 —-1.026 -1.918 —2.735
11 102.07 1108.79 6612.03 28595.63 0.115 —1.013 —1.926 —2.759
12 101.51 1210.30 7822.33 36417.96 0.063 —1.007 —1.932 —2.779
13 101.11 1311.41 9133.74 45551.70 0.049 —1.002 —1.936 —2.796
14 98.67 1410.08 10543.82 56095.52 0.330 -0.979 —1.937 —2.810
15 97.54 1507.62 12051.44 68146.96 0.167 —0.969 -1.937 —2.821
16 99.53 1607.15 13658.59 81805.55 —0.313 —0.991 —1.940 —2.831
17 101.10 1708.25 15366.84 97172.39 —0.258 —1.006 —1.944 —2.839
18 101.21 1809.46 17176.30 114348.69 —0.019 —-1.007 —1.948 —2.848
19 103.02 1912.48 19088.78 133437.47 —0.328 —1.024 —1.953 —2.855
20 105.20 2017.68 21106.46 154543.93 —0.408 —1.044 —1.959 —2.863
21 108.12 2125.80 23232.26 177776.19 —0.561 -1.070 —1.967 —2.870
22 106.61 2232.41 25464.67 203240.86 0.302 —1.052 -1.972 —2.878
23 105.61 2338.02 27802.69 231043.55 0.212 —1.040 -1.976 —2.884
24 100.70 2438.72 30241.41 261284.96 1.119 —0.991 -1.976 —2.890
25 99.99 2538.71 32780.12 294065.08 0.173 —0.984 -1.975 —2.895
26 99.99 2638.70 35418.82 329483.90 0.000 —0.985 -1.974 —2.900
27 99.98 2738.68 38157.50 367641.40 0.003 —0.985 -1.973 —2.904
28 99.79 2838.47 40995.97 408637.37 0.052 —0.984 -1.973 —2.907
29 99.85 2938.32 43934.29 452571.66 —0.017 —0.985 -1.973 —2.910
30 99.75 3038.07 46972.36 499544.02 0.030 —0.985 -1.972 —2.913
31 99.93 3138.00 50110.36 549654.38 —0.055 —0.987 -1.972 —2.915

DOI: 10.12677/5a.2019.83048 445 Giita 5


https://doi.org/10.12677/sa.2019.83048

Rigug 5

RGN R 51 e Fomai R, R AR9), 2T HS PRI 4R, SR INE 2 fros. ARYE
F2a, B F sl S BUS EIE U — SR B, WA 4, TR A N HOR BRI 2k, —FirFe 41 S”
M= 5 S" Bud BONTEEI L, Sk E—Br A EONRE, T H D TR EGE, BRI—F 741 2>

AL ROR S, WIAE TS .

RERME

3500.00

3000.00

P

2500.00

4///,

2000.00

~

1500.00

///’

1000.00

500.00 /

0.00

Figure 4. First-order sequence scatter plot

Bl 4. —HF5EL=E

20 25 30 35
F5

E—BFFIT, TS 25~31, 44 D' A T-0.984~-0.987, LML, WHUL 7 A s o T 4k
B FMEIE N TR 4E5, W D, I D =-0.985, R#EA(10), W C=106.577. #2C. D AL,
JJ S/ =106.577/x %% , 1 x = 26. 27. 28. 29, 30 A1 31 # AL A R, N S) = 2638.835; Sj, = 2738.778;
S,s =2838.665; S;, =2938.499; S; =3038.281; S; =3138.013, LA N, =8/-S/,, MEFHHAM
TAE, WA 3. M5 3, FIRISERME S TIE W RN, HFBRMENCN 0.0244, HEE RECH
AR, HEULEITRIN, 2019 4 1 FEFIE 4 FERE R I ETHG R EIE 2> 5y 99.68. 99.64. 99.59 A
99.55, JfA I 2019 FAEEHAMNE N TER, BEA T,

Table 3. Comparison table between predicted value and actual value
7 3. UNMES KFMERL R

X I [ SKhrfE LN RE
27 2017 4F 4 99.98 99.943 0.037
28 2018 4 1 FJif 99.79 99.887 -0.097
29 2018 4 2 FJif 99.85 99.834 0.016
30 2018 4F 3 P 99.75 99.782 -0.032
31 2018 4F 4 FJE 99.93 99.732 0.198

4.4. IEBATANIESHr

Hi A% B B 43 T ARFAE AT AN S B 1 ) B, #U0 A T MU AR S ) E AR, B PR AT E A
[F ¥y, 2004~2018 fEHIA) EZAE L NAREMH T, BatiitE s =4 B rEks), BA 0 BRHE.

© AR 7 5 T GDP H 2004 4 2067.18 2 7014 N F1] 2017 4F 11715.10 12,76, 3538 2 14.28%:
WA AT SCRCUSCON 2004 4F 11601.68 il N 2017 4 54,538 i, FHIMK R 12.64%. SHHK, A¥
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@ i R RIREEA . RTINS RR AR R, MU AN LT 2004
4F 583.6 J7 NI INE] 2017 4F 8335 JI N, EHMIK 2.78%; HEILZFH 71.7%1 N E] 82.29%. B WE
NOIARBIEK, TR F 7 SR 5 (8 2 HU A 4 IE R A 3R

@ e R R . w5 T R A 2004 4E 292.88 12 e NE] 2017 4 2170.21 12T, 1
WK 16.66%. b5 g tod R R, HES) T R R S O RS K, I R SR BB,
i B E B HUAR 4R T

@ FENREZEEE. 2004 R ERNES MR R “HR” . 2005, 2006 45y REE B 4 A 4
AR EE R . 2007 4F = BRI 5 I P Bk 2 N AN R ZBF ISR, 2008 AF S R S M
PEHUGE . 2009 4EEEoN “fRIEK., I . 2010-2013 4F “HE+—47 . “HENET M CHE %7
M4k G, Bt ERE . RSESENAT. 2014, 2015 EIRFE “fL . ZPEAE” o 2016 4F 57
FBMWE, R THRIE. ROSBEE & . 2017 P B BRIG. PROT. BRATAIER B “PUpREI” . 2018
SRR ANKD Sy JE ), o 22 YR AT AR o DL b IS 1 S it , 6 g 3T AR S LA AR S R [21] [22].

SR, MNP Bh E R A VRIEAT . W BRI L S b R R R o U 4 A R R R,
FREERF, AN EKOEE, WA P ERIERE R, [ R EA E R R S R,
BAPIE 2R, WBGEFE R, 7E 2008~2009 (652 [H br&:m el m, iRk, e BeRE &
BHAHOAN TR, AIE ST P R IE . 7E R R R R R, T AN AR B R IR B A
WvERED, TR AR B E AR, B T RRIE
5. it 5EWM
5.1 &g

1) MR E AN RS B ERFE, H=0.7727>0.5, HARMRMIIERFSE A,
PSS 2 BN, LIRS RPN I S kRS N ik

2) M RN TR P ER R K N 15 AN, B 3.75 4F. RI{EEibin 2 fbiashm “id
127 2929 3.75 4, AHBIZAERRI, D7 st AN R HO 5 AR T A R N .

3) iz TEAS AL HEAT M A Fi8 B T B AT — 58 1048 T, (HBCRIE A TR T AN PR AT, 3 B e
TAZARIRL XS TR A5 PR BRI RO, ORTH B AR b A R BN R ZE R
5.2. EiY

EBEUR RN N i, HEsh TR R R . © @A e B IR ERE AT, AT e
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