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Table 1 Descriptive statistics of the variables
In hp 390 8. 1112 0.508 6 7.320 4 9.562 9
SH 390 1.004 7 0.604 0 0.3377 3.616 5
SR 390 0.763 5 0.402 4 0.190 0 2.090 7
old 390 13.159 8 2.836 8 8.640 0 20.740 0
In income 390 9.558 6 0.378 9 8.896 2 10.430 3
urban 390 51.645 8 14.146 9 28.910 0 88.700 0
In cost 390 7.9390 0.482 0 7.1115 9.1353
In supply 390 8.397 8 0.852 8 6.126 1 9.849 5
expectation 390 10.629 9 8.536 9 -6.027 6 31.324 3
In transport 390 12.034 9 0.796 2 10. 180 4 13.612 0
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Table 2 Moran”’ s 1 value under different spatial weight matrixes
Moran” s 1 p — value Moran” s 1 pvalue Moran” s 1 pvalue Moran” s 1 pvalue
2004 0.274 0.003 0.050 0.001 0.698 0.000 -0.022 0.034
2005 0.312 0.001 0.063 0.001 0.700 0.000 -0.014 0.000
2006 0.346 0.000 0.066 0.001 0.673 0.000 -0.010 0.006
2007 0.307 0.001 0.056 0.002 0.653 0.000 0.004 0.003
2008 0.308 0.001 0.053 0.002 0.59%4 0.000 0.012 0.001
2009 0.319 0.001 0.059 0.001 0.718 0.000 0. 006 0.001
2010 0.300 0.001 0.049 0.001 0.680 0.000 0.020 0.005
2011 0.340 0.000 0. 060 0.001 0.670 0.000 -0.003 0.334
2012 0.333 0.000 0.058 0.002 0.652 0.000 0.013 0.003
2013 0.318 0.001 0.054 0.002 0.677 0.000 0.010 0.106
2014 0.309 0.001 0.049 0.003 0.689 0.000 0.012 0.000
2015 0.261 0.003 0.038 0.008 0.744 0.001 0.010 0.002
2016 0.284 0.001 0.045 0.004 0.757 0.001 0.021 0.002
Moran scatterplot(Moran’ s 1=0.284) Moran scatterplot(Moran’ s 1=0.045)
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Table 3 Unit root test and cointegration test results
In hp SH SR old In income In cost urban In transport In supply expectation
LLC -6.1912 | -4.9130| -6.1650| -6.8343| -11.8572 | -3.3174 | 3.257 4 -9.0720 | -6.6893 | -11.2877
(0.000 0) |(0.0000) |(0.000 0) [(0.0001) | (0.0000) |(0.0005) |[(0.9994)| (0.0000) |(0.0010) | (0.0351)
Brei 7.6373 | -7.4919| 4.9256 | -6.9822| 13.2796 6.2073 [12.0516 5.3874 3.418 3 -7.286 5
reitun,
“ (1.000 0) |(0.0000) |(1.000 0) [(0.0006) | (1.0000) |(1.0000) |(1.0000)| (1.0000) |(0.9997) | (0.000 0)
p -1.9722 | -4.1558| -2.0940| -3.211 1| -1.6388 | -1.1755 |-1.6805| -2.7065 -1.6533 -3.269 3
S
(0.028 7) |(0.0000) |(0.5405) [(0.000 1) | (0.0506) |(0.9805) |(1.0000)| (0.0000) |(0.4761) | (0.000 0)
LLC -4.3829 |-14.301 4| -2.589 6|-11.9823| -4.4003 | -6.8803 | 5.608 8 -4.8781 | -10.611 6| -21.669 3
(0.000 0) |(0.000 0) |(0.004 8) [(0.0000) | (0.0000) |(0.0000) |(1.0000)| (0.0000) |(0.0021) | (0.000 0)
Brei -5.2002 | -8.8957| -4.5239|-12.658 1| -4.6398 | —-8.4534 |-2.9031| -4.0391 -5.3714 | -9.788 1
reitun,
& (0.000 0) |(0.000 0) |(0.000 0) [(0.0000) | (0.0000) |(0.0000) |(0.0018)| (0.0000) |(0.0000) | (0.0000)
i -3.3409 | -6.1202| -3.6569| -5.1523| -2.3915 | -4.1744 |-6.7227| -3.2029 -3.098 2 -5.620 1
’ (0.000 0) |(0.000 0) |(0.000 0) [(0.0000) | (0.0000) |(0.0000) |(0.0000) (0.0000) |(0.0000) | (0.0000)
p
Modified Phillips — Perron ¢ 6.651 8 0.000 0
pedroni Phillips — Perron ¢ 3.564 4 0.000 2
Augmented DickeyFuller ¢ 2.9733 0.001 5
westerlund 11.126 7 0.000 0
P
N SYS-GMM
4 (1) (2)

0.944 5
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Table 4 Estimation results of general panel model .
(1) (2) (3)
0.549 0™ | 0.837 27" | 0.859 6™**
L.In hp
(0.041 0) (0.026 6) (0.030 1) p
. 1
sy 0.018 6** 0.026 37 0.022 2% ¢
' (0.009 3) (0.008 0) (0.008 0)
" -0.0320" | -0.030 1***| -0.035 1*** .
(0.018 7) (0.010 1) (0.009 9) 0.568 6.0.714 1.0.4314 0.513 1
ld 0.002 7 0.000 7 0.000 1
0
(0.003 2) (0.001 6) (0.002 0)
0.0329 0.0719" 0.058 4
In income N
(0.096 6) (0.041 2) (0.048 8)
0.003 3 0.000 9" 0.001 17
urban
(0.002 3) (0.000 5) (0.000 6)
0.070 5™ | 0.095 5™ 0.066 6**
In cost
(0.026 9) (0.022 3) (0.027 0)
-0.017 7 -0.0122 | -0.018 4**
In supply N
(0.015 8) (0.008 4) (0.009 1)
0.001 0** 0.000 5 0.000 5
expectation
(0.000 5) (0.000 5) (0.000 5)
0.029 3" 0.007 4 0.013 0 1
In transport
(0.017 5) (0.009 1) (0.010 4)
2.403 7% -0.041 3 0.1195 .
Constant '
(0.919 1) (0.250 6) (0.299 0)
R 0.9539 0.944 5
Hp<0.01 *F p<0.05 T p<0.1
L
4.3
”»
LM

LM Error< R4LM Error.

LM Lag RAM Lag p



2020

3

5

Table 5 Spatial dynamic panel estimation results under four different spatial weight matrixes

2014

1.018 27*** 1.466 0™ 1.059 57 1.322 17
L.In hp
(0.1212) (0.147 2) (0.1356) (0.140 1)
0.568 6™ 0.714 17 0.431 4% 0.513 17
p
(0.078 2) (0.102 0) (0.086 1) (0.093 1)
SH 0.016 1°** 0.017 3** 0.022 8 0.020 07
(0.006 7) (0.007 3) (0.006 9) (0.007 3)
SR -0.044 1 0.008 4 -0.028 3 0.005 2
(0.032 2) (0.031 8) (0.0339) (0.033 5)
y 0.003 9 0.000 6 0.005 4 0.003 5
0
(0.003 5) (0.003 6) (0.003 6) (0.003 6)
0.268 1 0.2119" 0.369 9** 0.402 67
In income
(0.168 1) (0.125 4) (0.170 3) (0.13238)
0.008 47*** 0.005 5** 0.009 87 0.008 8 ***
urban
(0.002 7) (0.002 7) (0.003 8) (0.002 7)
0.063 1** 0.064 6™ 0.070 37 0.081 97
In cost
(0.025 5) (0.028 2) (0.026 8) (0.027 7)
-0.028 0 -0.043 5** -0.0332 -0.0351
In supply
(0.0199) (0.021 8) (0.021 1) (0.0219)
-0.000 4 -0.000 2 —-0.000 4 -0.000 4
expectation
(0.000 3) (0.000 4) (0.000 4) (0.000 4)
0.031 2°** 0.023 4 0.014 3 0.023 0
In transport
(0.016 0) (0.016 9) (0.016 5) (0.017 0)
0.001 1 0.199 5 0.004 4 0.3111
Constant
(0.0150) (0.457 4) (0.080 6) (0.377 4)
Adj R? 0.959 3 0.928 7 0.9529 0.0327
Wald Test 8279.390 1 8716.374 6 7 722.599 8 7 942.980 6
F-Test 459.966 1 484.243 0 429.033 3 441.276 7
LLF 488.008 6 488.278 4 474.036 1 477.228 5

© LLF  Log Likelihood Function
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Table 6 Estimation results of time effect test
(1) (2) (3) (4) (5) (6) (7)
ot 0.982 7*** | 0.997 7*** | 0.987 3™** | 0.9724*** | 0.970 1 *** | 0.969 9*** | 0.987 § ***
AN Ny
b (0.009 8) (0.009 9) (0.010 1) (0.011 8) (0.013 7) (0.014 4) (0.014 9)
0.020 2***
SH
(0.009 2)
—0.032 4***
SR
(0.009 3)
-0.000 9
L. SH
(0.007 7)
—0.024 0***
L. SR
(0.009 2)
0.007 6
12. SH
(0.008 3)
-0.016 4"
12.SR
(0.009 5)
-0.011 0
13. SH
(0.008 8)
-0.022 5**
L3. SR
(0.010 4)
0.006 5
14. SH
(0.010 3)
-0.020 7"
I4. SR
(0.011 5)
0.002 4
L5. SH
(0.010 2)
—-0.025 3**
15. SR
(0.011 7)
-0.007 2
L6. SH
(0.010 4)
-0.009 8
L6. SR
(0.0127)
Constant 0.281 17** 0.104 7 0.176 1% | 0.035 27 | 0.297 2** | 0.4223** | 0.237 1**
onstan
(0.075 2) (0.135 4) (0.287 4) (0.090 2) (0.115 6) (0.112 1) (0.119 3)
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5.1 SYS-GMM
SYS-GMM SYS-GMM 7
5 7
)
1/3
( SH1)
( SRI)
5
SRI = i(ﬁ) n( Y/ Yy (7)
“ty L L
7 SYS-GMM
Table 7 Robustness test estimation results based on SYS-GMM method
L h 0.301 9% 0.310 27 0.278 7% 0.314 37
. In hp
(0.017 9) (0.043 7) (0.015 1) (0.045 5)
0.587 17 0.627 8™ 0.337 0™ 0.432 37
r (0.060 0) (0.081 1) (0.077 7) (0.073 7)
- 0.019 7°** 0.035 9™ 0.041 97 0.042 97
' (0.008 5) (0.008 4) (0.008 7) (0.008 6)
. -0.092 27 -0.0357 -0.017 0 -0.019 1
(0.0259) (0.0259) (0.026 7) (0.026 7)
ld 0.003 3 0.010 77 0.010 47** 0.011 57
0
(0.003 5) (0.003 5) (0.003 7) (0.003 8)
" 0.1212 0.235 47 0.087 0 0.096 5
1 meome (0.075 3) (0.096 7) (0.086 6) (0.097 4)
i 0.008 3*** 0.016 17** 0.008 77** 0.015 8***
urban
(0.001 6) (0.001 8) (0.001 7) (0.001 9)
| 0.109 67 0.109 6™ 0.118 27** 0.130 47
n cost
(0.028 9) (0.028 9) (0.030 5) (0.029 8)
| . -0.063 9+ -0.063 9*** -0.053 8*** -0.059 9***
n supply
e (0.016 3) (0.016 3) (0.017 2) (0.017 0)
. 0.000 7** 0.000 7** 0.000 8 ** 0.000 6
expectation
! (0.003 6) (0.000 4) (0.000 4) (0.000 4)
| 0.0326" 0.0326" 0.012 4 0.034 6"
n transport
i (0.017 3) (0.017 3) (0.017 9) (0.018 3)
c 1.069 6™** 1.069 6™** 1.052 3 1.083 4***
Constant
(0.328 8) (0.328 8) (0.348 2) (0.344 0)
Adj R? 0.9123 0.909 3 0.9153 0.901 7
Wald Test 9 695.059 7 9 148.964 1 8326.758 8 8 431.668 7
F-Test 538.614 4 508.275 8 462.597 7 468.426 0
LLF 484.914 7 482.337 9 483.405 9 474.662 3
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Table 8 Robustness test estimation results of replacing variables
0.984 27 1.327 97 1.027 277 2.775 77
L.In hp
(0.109 8) (0.109 4) (0.1229) (0.148 4)
0.562 37 0.763 67 0.407 57 0.437 07
p
(0.079 1) (0.101 4) (0.087 8) (0.096 2)
. 0.118 3** 0.083 6 0.152 67 0. 165 4***
(0.052 3) (0.0527) (0.054 6) (0.049 3)
SRI -0.048 9 -0.026 3 -0.056 0 0.018 5
(0.066 2) (0.066 0) (0.068 9) (0.064 7)
y 0.003 7 0.003 9 0.005 3 0.001 7
o
(0.003 5) (0.003 5) (0.003 6) (0.003 8)
. 0.293 0" 0.369 1** 0.418 9** 0.420 9***
In income
(0.169 2) (0.165 8) (0.173 5) (0.112 3)
5 0.008 17*** 0.007 17 0.009 0*** 0.007 5***
urban
(0.002 7) (0.002 7) (0.002 8) (0.002 6)
0.055 7% 0.049 0 0.061 8** 0.091 0***
In cost
(0.025 6) (0.025 4) (0.0269) (0.0299)
-0.026 6 -0.036 7" -0.030 6 -0.029 6
In supply
(0.0199) (0.0199) (0.021 1) (0.023 2)
) -0.000 5 -0.000 3 -0.000 6 -0.000 4
expectation
(0.000 3) (0.000 3) (0.000 4) (0.000 4)
0.029 6" 0.033 7 0.0257 0.023 4
In transport
(0.015 6) (0.0155) (0.016 3) (0.017 8)
-0.008 5 -0.0822 0.008 5 0.530 4
Constant
(0.014 5) (0.0529) (0.029 8) (0.645 5)
Adj R? 0.964 3 0.9396 0.9558 0.941 1
Wald Test 7 849.189 6 8 319.095 8 7 331.297 6 7 566.226 8
F-Test 436. 066 1 462.172 0 407.294 3 420.3459
LLF 488.3779 485.534 3 468.614 8 473.021 8
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Table 9 Estimation results of segmented markets
L Ink 1.186 7*** 0.300 77 1.173 777 0.329 27%% 1111 9% 0.310 477 1.180 87 0.317 87
.In hp
(0.124 0) (0.072 4) (0.105 7) (0.075 0) (0.126 4) (0.070 7) (0.105 6) (0.0725)
0.596 0 -0.187 6" 0.745 9% -0.5832** | 0.541 1 -0.120 8 0.588 177 -0.264 2"
P (0.076 8) (0.1139) (0.094 5) (0.292 6) (10.080 6) (0.152 6) (0.0909) (0.158 5)
s 0.019 6*** 0.053 8** 0.020 0*** 0.057 5% 0.023 6*** 0.053 4™ 0.022 77** 0.053 1**
(0.007 0) (0.0259) (0.007 0) (0.025 6) (0.007 0) (0.0259) (0.007 1) (0.0257)
- -0.0370 -0.067 7 -0.018 5 -0.076 3 -0.026 4 -0.069 0 -0.013 4 -0.065 1
) (0.032 38) (0.077 5) (0.0330) (0.079 2) (0.033 8) (0.078 5) (0.034 1) (0.078 4)
iy 0.006 7" -0.002 7 0.006 1° -0.003 0 0.007 17** -0.002 5 0.008 1** -0.002 9
0
(0.003 5) (0.011 5) (0.003 5) (0.011 5) (0.003 6) (0.0117) (0.003 6) (0.011 6)
" 0.228 2 0.626 17 0.2155 0.835 377 0.309 3" 0.602 27 0.362 0™ 0.706 27
n income
(0.153 3) (0.214 5) (0.154 5) (0.254 5) (0.163 2) (0.2219) (0.154 3) (0.230 8)
) 0.006 5** 0.017 6" 0.006 1** 0.017 1° 0.008 27* 0.016 8" 0.008 8*** 0.0150
urban
(0.002 7) (0.009 1) (0.002 7) (0.009 1) (0.002 7) (0.009 1) (0.002 7) (0.009 1)
| 0.045 7" 0.192 7% 0.042 8 0.217 47 0.050 8" 0.186 4™ 0.062 17* 0.202 6**
n cost
(0.0269) (0.085 2) (0.026 8) (0.087 7) (0.027 0) (0.086 1) (0.027 3) (0.086 5)
) ; -0.036 5" —0.186 9™ | —0.0429** | —0.187 5*** | -0.0415" -0.1838** | -0.0356" -0.189 6***
n supply
(0.0210) (0.058 2) (0.0209) (0.058 7) (0.021 2) (0.059 2) (0.0215) (0.058 5)
-0.000 2 0.002 77** -0.000 1 0.002 3" —-0.000 2 0.002 5" -0.000 2 0.002 5"
expectation
(0.000 4) (0.001 3) (0.000 4) (0.001 3) (0.000 4) (0.001 3) (0.000 4) (0.001 3)
0.036 0** 0.015 1 0.038 27** 0.014 9 0.033 0** 0.0227 0.038 2** 0.018 3
In transport,
(0.016 4) (0.056 5) (0.016 4) (0.056 2) (0.016 6) (0.056 5) (0.016 8) (0.056 3)
c -0.026 2 2.1653" 0.139 3 2.901 4** 0.030 1 1.8830 0.230 5 2.062 6
onstant
(0.236 3) (1.1712) (0.2235) (1.2947) (0.154 6) (1.168 3) (0.2305) (1.157 6)
Adj R? 0.965 2 0.744 4 0.931 8 0.753 5 0.9511 0.756 5 0.932 4 0.744 3
Wald Test| 8 123.400 9 774.384 9 8 675.999 4 814.620 0 8 121.0155 785.745 9 7 957.742 3 781.127 3
F-Test 451.300 0 43.021 4 482.000 0 45.256 7 451.167 5 43.652 5 442.096 8 43.396 0
LLF 480.246 5 105.217 9 481.906 8 99.823 1 462.746 4 101.889 8 466.813 5 104.672 1
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Table 11 Estimation results of adding interaction items

0.992 67 0.992 1*** 1.030 5** 1.635 3***
L.In hp
(0.1200) (0.119 8) (0.132 1) (0.142 6)
0.546 67 0.736 97 0.402 37** 0.480 27
p
(0.079 2) (0.100 4) (0.087 0) (0.093 4)
- 0.0130" 0.0159** 0.019 17 0.014 6"
(0.006 9) (0.007 2) (0.007 1) (0.007 6)
-0.046 1 -0.048 8 -0.018 2 0.011 8
SR
(0.038 7) (0.036 2) (0.040 6) (0.041 4)
-0.001 3 -0.001 1 0.000 4 -0.004 5
old
(0.004 6) (0.004 6) (0.004 8) (0.004 8)
0.004 9" 0.003 0 0.005 9** 0.008 0***
SH x old
(0.002 8) (0.002 4) (0.002 9) (0.003 0)
0.000 6 0.000 7 -0.002 8 -0.000 7
SR x old
(0.005 6) (0.005 6) (0.005 8) (0.006 0)
0.308 4" 0.136 7 0.414 37** 0.440 27
In income
(0.170 0) (0.100 8) (0.174 1) (0.1279)
0.008 6™ 0.007 07 0.009 9*** 0.008 27***
urban
(0.002 7) (0.002 9) (0.002 8) (0.002 7)
0.062 1** 0.057 77 0.068 3** 0.081 77
In cost
(0.025 4) (0.025 6) (0.026 7) (0.0279)
-0.024 5 -0.029 4 -0.028 4 -0.0312
In supply
(0.0199) (0.018 7) (0.021 0) (0.022 0)
-0.000 3 0.000 1 —-0.000 4 -0.000 4
expectation
(0.000 3) (0.000 4) (0.000 4) (0.000 4)
0.034 7** 0.036 47 0.027 6 0.026 7
In transport
(0.016 1) (0.016 4) (0.016 7) (0.017 2)
-0.006 8 -0.077 6 0.008 2 0.420 8
Constant
(0.028 3) (0.336 0) (0.035 1) (0.4230)
Adj R? 0.963 3 0.942 1 0.954 8 0.937 1
Wald Test 8104.7150 8551.333 8 7 648.063 1 7 849.243 8
F-Test 405.2357 427.566 7 382.403 2 392.462 2
LLF 492.715 1 488.141 1 474.015 2 476.446 2
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Table 12 Estimation results of separate tests

(1) (2) (3) (4) (5) (6) (7)
. 1.002 5*** 1.515 3% 1.744 8 *** 1.931 5*** 1.165 5*** 1.889 3™** | 0.943 1 ***
. In hp
(0.139 6) (0.152 0) (0.142 4) (0.133 8) (0.148 4) (0.155 7) (0.119 3)
0.694 8™** | 0.707 7*** | 0.680 0™ | 0.708 6™** | 0.706 6*** | 0.742 3*** | 0.708 5***
P
(0.107 7) (0.101 0) (0.100 9) (0.099 1) (0.106 9) (0.101 6) (0.107 7)
0.017 2** 0.014 0"
SH
(0.007 4) (0.007 4)
0.011 1 -0.019 5
SR
(0.030 1) (0.037 8)
-0.002 9 -0.006 8 -0.004 7
old
(0.003 8) (0.004 4) (0.003 9)
0.004 9** 0.008 3 ***
SH x old
(0.002 3) (0.002 8)
0. 006 2 0.007 1
SR x old
(0.005 2) (0.004 6)
0.213 4" 0.213 2" 0.242 4" 0.288 2** 0.203 3" 0.2120" 0.198 2"
In income
(0.112 1) (0.1222) (0.124 5) (0.1322) (0.114 1) (0.124 4) (0.112 4)
0.002 8 0.005 3** 0.005 7°** 0.004 7" 0.003 2 0.004 1 0.003 0
urban
(0.002 6) (0.002 7) (0.002 6) (0.002 6) (0.002 6) (0.002 6) (0.002 6)
] 0.083 5*** 0.066 8 ** 0.062 9** 0.057 4** 0.076 9** 0.061 8** 0.081 3**
n cost
(0.031 6) (0.028 3) (0.027 9) (0.027 2) (0.031 0) (0.028 4) (0.031 5)
-0.044 0" -0.043 3% | -0.042 1" -0.0397" -0.017 0™ | -0.047 8 | -0.043 1"
In supply
(0.023 1) (0.217 6) (0.021 5) (0.021 3) (0.022 7) (0.0219) (0.023 1)
0.000 1 -0.000 1 —-0.000 2 -0.000 3 -0.000 1 -0.000 3 0.000 1
expectation
(0.000 4) (0.000 4) (0.000 4) (0.000 4) (0.000 4) (0.000 4) (0.000 4)
0.018 4 0.024 2 0.027 1" 0.029 1° 0.017 3 0.0230 0.017 9
In transport
(0018 4) (0.016 5) (0.016 3) (0.016 0) (0.018 4) (0.017 1) (0.018 3)
0.2250 0.203 9 0.243 8 0.364 0 0.165 3 0.248 2 0.177 0
Constant
(0.854 3) (0.484 8) (0.449 2) (0.374 2) (0.764 0) (0.479 6) (0.847 1)
Adj R? 0.920 7 0.9299 0.935 4 0.9322 0.922 1 0.926 4 0.926 7
Wald Test 8549.8758 | 8700.4854 | 8692.0295 | 8499.7322 | 8575.697 8 | 8594.0869 | 8498.561 3
F-Test 534.367 2 543.780 3 511.2959 499.984 2 535.981 1 505.534 5 499.915 4
LLF 477.755 5 483.188 4 483.525 4 483.369 0 486.214 4 485.317 4 481.783 6

SYS-GMM
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Spatial and temporal dynamic effects of industrial structure changes on hous—

ing price in the context of population aging

ZHOU Jianun SUN Qian-gian JU Fang’
Business School Xiangtan University Xiangtan 411105 China

Abstract: The adjustment of industrial structure and rational development of the real estate market are impor—
tant tasks in China at present. The deepening of population aging will affect both. Using the inter—provincial
panel data from 2004 to 2016 this paper analyzes the spatial and temporal effects of industrial structure chan—
ges on housing price fluctuations in the context of population aging with a spatial dynamic panel model. The
results show that China’ s housing prices have significant spatial correlations though heterogeneous in different
markets no matter geographical economic or demographic spatial weight matrices are used. The optimization
of industrial structure can significantly promote housing prices while the rationalization of industrial structure
has a positive impact on housing prices and the effect is sustainable for five years. Further analyses show that
the effects of population aging and industrial structure changes on housing prices are significantly different in
different markets and different regions. The impact of population aging on housing prices is completely realized
through the indirect interaction with the optimization of industrial structure.

Key words: population aging; industrial structure changes; housing price; spatial and temporal dynamic

effects



