
Chapter 50
A Panel Data Analysis on the Relationship
Between Supply of Affordable Housing
and Housing Prices

Pu Xiaotian and Yang Jun

Abstract Although there is the development of affordable housing construction in
China, it is still failed to curb the housing price and improve the supply and demand
contradiction. Therefore, we need to understand the mechanism of the interaction
between them. In this paper, we use the panel data over the period of 2002–2012
from 29 provinces in China to test the impacts of affordable housing market to
housing price. The result shows that the price of affordable housing has a positive
effect on housing price, but the area has a bidirectional effect on housing price and
there are strong regional differences in the strength of influence. And the authors put
forward policy recommendations according to the empirical results.
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50.1 Introduction

The government has always been committed to inhibiting the excessive growth of
house prices, achieving market supply and demand balance and solving the housing
problem of vulnerable groups. In spite of the several rounds of regulation, the
government and resident are still not satisfied with the trend of housing price which
is maintained at a reasonable price with steady growth. At present, low-income
groups have quite little possibility to afford housing with such high housing price.
Government has re-recognized that the construction of affordable housing can not
be slackened through these failed policies. In recent years, the government
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promulgates large number of policies to build affordable housing aimed at clear the
debt of neglecting the construction of it. In the capital of the central government on
protection of housing construction funds investing, we can see that 2008 was
36.866 billion yuan, 55.056 billion yuan in 2009, 2010 was 63.2 billion yuan and
2011 central government subsidied to fund investment reached 152.2 billion yuan,
2012 was even reached 233.261 billion yuan.

Although the construction of is increasing, whether we can see the effect of this
policy rapidly or witness little consequent of it as the policy can not take the pulse
of quasi-market? The authors think that it lies on correct understanding to the
interaction mechanism between affordable housing and housing market. Therefore
the empirical study of relationship between supply of affordable housing and
housing prices and correct understanding on the interaction mechanism between
them and make affordable housing and housing interact positively in a rational
framework. As a result, the two accelerate each other, interact better, and develop
harmoniously, maximize the effectiveness of the common market and the govern-
ment. The above-mentioned is quite urgent.

50.2 Literature Review

What does affordable housing price affect have on housing price? Whether it
promotes or restrains housing price, or maybe there is little connection between
them? There has been debate in academic theory circle.

At present, domestic scholars mainly has the following several kinds of
understanding: (1) Promotion theory. In this view, affordable housing and com-
mercial housing alternative is not strong, depending on demand for different groups
respectively, analyzing from the supply side, that the supply of affordable housing
will be reduced commodity residential land, thereby reducing the number of
housing supply (Assaf et al. 2010; Aimin and Zhenglong 2012). (2) Reduction
theory. In this view, affordable housing supply will ease the population living
difficulties, and solve the housing problem, thereby reducing the price of com-
mercial housing (Moulton 2014; Ryan and Enderle 2012). (3) Limitation theory. In
this view, there is no clear correlation between the two, affordable housing is not
valid for Home Basic. Wang Xianzhu views that effect is present, but is limited. He
chooses Hong Kong’s public housing as a control to explain the mainland by the
fitness room some negative impact on the market, come to the protection of housing
market adjustment is insufficient to have an enormous impact on substantive con-
clusions. As can be seen from different angles scholars’ departure, the conclusion is
also quite different (Xianzhu 2009; Youyi 2009).

The purpose of the present study is to answer two questions: Firstly, what would
affordable housing have affect on commodity prices? Whether it is raised or
decreased commodity prices. Secondly, how much is the extent of this influence?
Only through scientific analysis of the quantitative relation, can we get rigorous
conclusion.
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50.3 Data Selection and Model Building

50.3.1 Panel Data

Panel data refers to the multidimensional data set which consists of a variable’s
value of the individual (personal, family, enterprise or country) in a period. Such
data can be tracked to obtain through a few individuals. From the cross section,
panel data is composed of several individual section observation forms at some
point value and each individual is a time series.

50.3.2 Data Selection

In this paper, we select the following data: (1) Supply of affordable housing. It
mainly affects housing prices through price and availability. We use affordable
housing sales area of application (AHA) to represent the supply of affordable
housing. Although affordable housing includes low-rent housing and public rental,
it is generally agreed that affordable housing is the main supply of affordable
housing. And when it comes to quantity, it is accounted for the vast majority of
affordable housing constitutes. The reason that we choose affordable housing sales
area but not construction area is that we mainly aimed at revealing its affect on
current housing price; (2) affordable housing price (AHP), We use affordable
housing price to represent affordable housing price based on a same reason; (3) We
use the average prices for sales of commercial housing (HP) to present commodity
residential house price. As Shanghai and Tibet statistical data are missing and
affordable housing system in the actual situation, the data object to 29 provinces,
municipalities and autonomous regions of the real estate market development
sample data span the period 2002–2012, a total sample of 319. Data comes from
“China Statistical Yearbook”.

50.3.3 Model Building

50.3.3.1 Unit Root Test

At the 1 % significance level, affordable housing prices, the supply of affordable
housing area and its price and housing price data are non-stationary time series data.
There are unit root, so the order of the original sequence of a stationary test results
show the affordable housing prices, supply area and the real estate prices exist an
order one, consistent cointegration relationship between variables basis, and the test
results are shown in Table 50.1.
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50.3.3.2 Cointegration Test

By Counteraction test, indicators basically conform to several methods, such as
Panel rho, Panel V test, data basically conform to the cointegration test, we can
conclusion that the three have a long-term equilibrium relationship. Test indicators
are shown in Table 50.2.

50.3.3.3 The Choice of Panel Model

In order to define the variables form, we build the influence of random effect model
and fixed effect model.

HPit ¼ cþ ai þ b0i � AHPit þ b1i � AHAit þ uit
HPit ¼ ai þ b0i � AHPit þ b1i � AHAit þ uit

Then we set out to Hausman test and likelihood ratio test (LR) to judge the
influence form. The test results are shown in Table 50.3.

Table 50.2 Three variables cointegration test

Test methods Statistics P-statistics Test methods Statistics P-statistics

Panel v-statistic 1.921394 0.0815 Group rho-statistic 4.6434348 0.0345

Panel rho-statistic 1.185838 0.8827 Group PP-statistic −3.646447 0.0001

Panel PP-statistic −4.303449 0.0000 Group ADF-statistic 2.022354 0.0397

Table 50.3 Hausman and LR test result

Type chi-sq.statistic chi-sq.df P-statistic

Hauseman test Cross-section random effects 20.033300 2 0.0430

LR test Cross-section chi-sq. 171.721812 28 0.0000

Cross-section F 7.659509 (28, 228) 0.0000

Table 50.1 Three variable order 1 unit root test results

Test methods Commercial housing
sales price

Affordable housing
sales price

Affordable housing
sales area

Statistics P-statistics Statistics P-statistics Statistics P-statistics

LLC −9.78987 0.0000** −12.1345 0.0000 −23.2154 0.0000

IPS −5.88586 0.0000 −5.4654 0.0000 −13.6464 0.0000

ADF 144.947 0.0000 132.365 0.0000 235.078 0.0000

PP 284.545 0.0000 211.678 0.0000 276.667 0.0000

** Their confidence levels all reach to 99 %
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Hausman test and LR test results show that we can build individual fixed model,
rather than the mixed model and the individual random model. In addition, by
establishing the variable coefficient model, the fixed effects model, and the constant
parameter model and set out to do F value test to determine the model forms.

HPit ¼ ai þ b0i � AHPit þ b1i � AHAit þ ui
HPit ¼ ai þ ai � þb0i � AHPit þ b1i � AHAit þ u

HPi ¼ aþ b0 � AHPi þ b1 � AHAi þ ui

Calculated according to the results of the regression, F2 = 5.33, F1 = 2.65, in a
given significance level of 5 % F1 and F2 are greater than threshold, it refused to
H1, H2, respectively, model with variable coefficients form should be adopted
Table 50.4.

50.4 Empirical Tests

50.4.1 Cointegration Test Results

We build a fixed effects model with variable coefficients, affordable housing and
commercial housing price volatility analysis of the relationship between the
established model is as the following form:

HPi ¼ ai þ b0i � AHPi þ b1i � AHAit þ ui

The test result of the model as shown in Table 50.5, the price changes of
affordable housing and commercial housing in 29 provinces are homodromous, e.g.
the price of affordable housing has a long-term positive effect on the price of
commercial housing. With every percentage of the price of affordable housing
changed, the price of commercial housing increased by 1.845278233 at national
level. As for the coefficient, there are differences among different provinces. Beijing
has the highest influence degree whose coefficient is 4.282268, while Yunnan’s
influence degree is the lowest and this coefficient is just 0.714382. As can be seen
from the data, the coefficient of the eastern region with mature developed market is
larger than the western region.

Table 50.4 The established regression results

Fixed effects model Mixed model Variable coefficient model

Adjusted R-squared 0.826615 0.700324 0.875357

sum squared resid 1.02E + 08 1.97E + 08 55,097,437

prob. 0.000000 0.000000 0.000000

50 A Panel Data Analysis on the Relationship … 611



T
ab

le
50

.5
Fi
xe
d
ef
fe
ct
s
m
od

el
w
ith

va
ri
ab
le

co
ef
fi
ci
en
ts
te
st
re
su
lts

A
re
a

A
H
P

A
H
A

α
A
re
a

A
H
P

A
H
A

α

B
ei
jin

g
4.
28

22
68

−
16

.2
00

72
−
18

84
.2
47

H
un

an
1.
84

39
93

−
0.
56

62
21

74
.1
39

75

T
ia
nj
in

2.
15

13
02

0.
05

24
48

−
19

77
.5
43

G
ua
ng

do
ng

1.
62

99
7

−
10

.5
02

44
25

56
.1
43

H
eb
ei

1.
56

50
74

−
2.
96

26
21

72
6.
91

53
G
ua
ng

xi
1.
23

71
37

3.
79

35
44

40
4.
79

79

Sh
an
xi

1.
76

95
02

−
0.
60

87
52

11
6.
91

03
H
ai
na
n

1.
58

42
18

71
.1
33

63
33

.6
59

19

N
ei
m
en
gu

1.
26

70
83

1.
15

03
23

13
1.
27

1
C
ho

ng
qi
ng

1.
27

01
95

2.
21

67
04

22
0.
98

88

L
ia
on

in
g

1.
56

82
97

0.
40

24
77

−
38

.2
17

91
Si
ch
ua
n

1.
58

35
37

−
4.
59

06
13

99
.7
1

Ji
lin

1.
98

34
89

3.
57

82
21

−
13

77
.0
3

G
ui
zh
ou

1.
12

74
76

5.
21

01
55

−
29

.6
60

93

H
el
on

gj
ia
ng

2.
88

44
92

0.
34

56
12

−
22

03
.2
99

Y
un

an
0.
71

43
82

–
3.
63

17
19

20
27

.7
14

Ji
an
gs
u

3.
19

90
16

−
0.
93

96
63

−
14

57
.7
77

T
ib
et

1.
34

17
9

−
0.
18

51
89

11
7.
83

93

Z
he
jia
ng

2.
98

17
29

−
10

.6
25

11
−
80

4.
61

25
Sh

an
ax
i

1.
49

54
67

−
1.
37

06
73

69
9.
82

58

A
nh

ui
2.
64

67
93

−
5.
29

28
82

−
32

0.
93

52
G
an
su

2.
30

15
54

−
3.
25

66
28

−
16

6.
87

76

Fu
jia
n

1.
96

86
41

4.
18

36
35

17
7.
05

66
Q
in
gh

ai
0.
98

39
72

−
9.
90

76
51

12
45

.6
83

Ji
an
gx

i
2.
40

63
24

−
0.
57

09
04

−
26

.8
69

89
N
in
gx

ia
1.
25

21
5

0.
66

64
96

68
6.
57

37

Sh
an
do

ng
1.
94

41
41

5.
57

73
02

−
19

96
.0
15

X
in
jia
ng

1.
26

12
32

−
3.
26

85
93

10
40

.5
68

H
en
an

1.
42

55
74

0.
83

46
47

29
3.
15

94
M
ea
n
va
lu
e

1.
84

52
78

23
3

0.
80

65
18

1

H
ub

ei
1.
68

75
49

−
0.
46

92
85

37
9.
53

49

612 P. Xiaotian and Y. Jun



The area of affordable housing also has effect on the housing price, but the extent
of the impact is smaller than the influence of the price. On a purely national level, a
1 % change in the area of affordable housing is associated with a 0.8065181 %
increase in commercial housing price. The area of affordable housing has different
impacts on the long-term price of commercial housing in different places and the
impacts can be positive or negative. There are 13 provinces having been influenced
positively while 16 provinces have been influenced negatively among 29 provinces.
The correlation between the two-way effects and the market development is not

Table 50.6 Error correction model test results

Area Hp(−1) ahp aha ecm(−1) α

Beijing 0.899 3.193 15.633 −1.638 −64.660

Tianjin 0.032 0.575 2.420 −0.963 200.304

Hebei 0.668 1.517 −0.528 −1.055 −212.687

Shanxi −0.852 2.600 1.996 −1.303 −17.858

Neimeng 0.272 0.793 1.790 −1.739 −27.681

Liaoning −0.958 0.804 0.060 0.428 370.461

Jilin −0.126 1.480 4.089 −0.949 −28.602

Heilongj 0.125 3.614 −1.430 −1.733 −214.612

Jiangsu 0.323 2.815 −0.040 −0.467 −102.225

Zhejiang −0.039 0.229 −3.217 −2.057 −181.565

Anhui 0.393 2.285 −7.691 −0.732 −76.820

Fujian 0.191 0.792 5.102 −0.453 192.241

Jiangxi 0.371 1.670 1.444 −0.643 −32.111

Shandong 0.034 1.358 5.657 −0.965 29.146

Henan −0.398 2.477 1.735 −6.667 −37.483

Hubei 0.375 1.399 0.587 −0.895 −49.530

Hunan −0.034 1.466 0.810 −0.918 −26.715

Guangdong 0.024 0.175 3.347 −1.078 326.397

Guangxi 0.004 1.449 −1.368 0.011 −2.008

Hainan −2.137 1.501 24.246 −3.604 190.744

Chongqing 0.019 0.967 2.893 −1.606 −62.696

Sichuan −0.472 1.412 −1.140 −0.453 196.926

Guizhou 0.295 1.469 4.639 −2.705 −309.962

Yunnnan −0.302 0.530 −2.218 −0.908 12.320

Shaanxi −0.022 2.655 3.756 −2.782 −118.378

Gansu 0.589 2.318 0.878 −0.598 −71.005

Qinghai −0.847 0.274 0.191 0.068 220.977

Ningxia 1.212 1.007 5.714 −1.500 −184.133

Xinjiang −0.468 0.339 −0.509 0.428 97.754

Mean value −0.029 1.488 2.374 −1.292 0.570
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obvious. Both the provinces with mature market and the provinces with less-
developed one are under the two-side effects.

By synthesizing both the function characteristics, It can also illustrate that the
affordable housing market substitution effect is less than the income effect of
commercial housing in developed areas, the provinces where the real estate market
is mature, so what the data embodies is the income effect, the rising of the price of
the affordable houses brings about the price rising of the commercial houses. While
in economically under-developed areas, the substitution effect is much more clear,
the effect of which surpasses the income effect, so the overall presentation is the
substitution effect, the affordable housing market can effectively influence the
demand of the commercial housing market and alleviate the contradiction of tight
supply.

50.4.2 The Test Result of Error Correction Model

Due to there is a cointegration relationship between the three variables, then when
we next, establish panel error correction model, firstly, gain the residual term using
the model of long-term relationship, then establish the dynamic panel error cor-
rection model.

Error correction model combined the short-term undulation with long-term
equilibrium in a model which reflects free adjustment process of the system when
the equilibrium appeared deviating. This paper establishes error correction model
based on the panel data (Table 50.6), the model estimates R2 = 0.89, DW = 2.38
and the equation of fitting performance is good.

The price of short-term affordable housing has a positive impact on the price of
commercial housing and the average elastic coefficient is 1.488364 which is smaller
than the long-term one 1.845278233 at national level. Additionally, the size of the
affordable housing also have positive impact on the price of commercial housing
and its average coefficient is 2.374034 which is higher than the long-term average
elastic coefficient 0.8065181. This also reflects the influence of the supply of
affordable housing in the area is higher than the one which the price of commercial
housing in the short term.

From the point of the error correction system, the average of error correction
coefficient is −1.29223 which shows that when the short-term fluctuations deviated
from its long-term equilibrium, and it will be adjust unbalanced state back to
equilibrium with −1.29223.
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50.5 Discussion and Conclusions

In this paper, we use the panel data from 2002 to 2010 of 29 provinces, munici-
palities and autonomous regions to test the relationship between affordable housing
market and housing price empirically and we have reached the following main
conclusions and recommendations.

We can see that affordable housing market has different impacts on commercial
housing market when studying from different angles. Looking from the price and
area, the development of affordable housing market in the developed provinces, not
only the housing price decreases as the policy expected, but also raises the com-
mercial house price further. However, in less developed provinces, the development
of affordable housing market has negative impact on the commercial house price. In
the long term, the change of affordable housing market price has greater effect on
commercial housing market than the change of supply area.

The short-term price of affordable housing has a positive impact on the price of
commercial housing and the average elastic coefficient is 1.488364 which is smaller
than the long-term one 1.845278233 at national level. Additionally, the size of the
affordable housing also have positive impact on the price of commercial housing
and its average coefficient is 2.374034 which is higher than the long-term average
elastic coefficient 0.8065181. This also reflects the influence of the supply area of
affordable housing is higher than the one which the price of commercial housing in
the short term. What has great influence on the commercial housing market is the
change of the supply area of the affordable housing, thus influencing supply and
requisitioning government’s judgment about market movements and changing the
expectations of both sides.

It also shows that in the short term non-market housing substitution effect is
obvious, while the income effect is obvious in the long term. From the point of the
error correction system, the average of error correction coefficient is −1. This shows
that when the short-term fluctuations deviated from its long-term equilibrium, and it
will be adjust unbalanced state back to equilibrium with −1.29223.

It can be seen from the empirical results that its impact on the real estate is
positive whether it is from the price or the area of the affordable housing, namely,
with the rising of the price of the affordable housing, the price of commodities will
also rise, the number of the affordable housing will rise, and the price of the
commercial houses will rise. Implications of this conclusion is that if policy control
is only aimed at adjusting commercial housing price, the construction of the s
affordable housing’s crowing out” effect is greater than its “substitution effect”, in
case of the price falling. On the other hand, the construction of the affordable
housing itself makes diversion only for a small part of the market, therefore, the
substitution effect is not obvious, however, the security room solves the housing
needs of those people who can’t get satisfy in real estate but really have living
difficulties, this is its positive role.

As affordable housing market’s impact on the housing price fluctuations has
regional differences, therefore, the national housing security policy which is to
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regulate the real estate market should take the differences into consideration as well.
The same policy will make different results in the provinces where the market is
developed and different provinces, in the economically underdeveloped regions, the
construction of the affordable housing can well solve the housing shortage while with
little success in economically developed areas, so the government should give policy
measures separately for different regions in order to produce better policy results.
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