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Beyond Market Imperfections: Efficiency Paradox of Upstream State—owned Enterprises
under Vertical Structure
Chen Jinzhi’, Liu Yuanchun" and Song Lu‘
(a. School of Finance, Nanjing Audit University; b. Shanghai University of Finance and Economics; c. School of Smart Governance,
Renmin University of China)

Abstract: The existence of market imperfections is a prerequisite for policy intervention. Based on the reality that state—owned enter-
prises (SOEs) expand counter—cyclically and their micro efficiency has decreased during the economic crisis, this article argues that under
the "vertical structure" where SOEs and non-SOEs dominate upstream and downstream sectors respectively, in order to alleviate resources

" of "micro failure

misallocation caused by market imperfections, it is inevitable for upstream SOEs to face the cyclical "efficiency paradox"
but macro effectiveness". The theoretical analysis indicates that market imperfections reduce the demand for intermediates in downstream
sectors. Firstly, although the micro efficiency of both sectors in decentralized equilibrium is identical, the supply of upstream sectors is rel-
atively insufficient. Secondly, in the global optimal equilibrium, despite the fact that the expansion of upstream SOEs and sufficient supply
of intermediates improve the macro efficiency, they damage the micro efficiency of upstream SOEs as well. Thirdly, with the strengthening
of vertical structure and deterioration of market imperfections, upstream SOEs are more prone to the "efficiency paradox". Empirical evi-
dence at both firm and provincial levels also supports the above conclusion. Furthermore, the model expansion section introduces five
parts: midstream sectors, monopoly power of upstream, government subsidies, downstream SOEs, and capital accumulation, which enriches
the realistic meaning of the research by strengthening the core conclusions. Accordingly, this article proposes three policy recommenda-
tions: promoting state and private sector joint advancement, comprehensively evaluating the efficiency of SOEs, and unblocking supply
chain bottlenecks.

Keywords: market imperfections; vertical structure; upstream state—owned enterprises; efficiency paradox
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Beyond Market Imperfections: Efficiency Paradox of Upstream State—
owned Enterprises under Vertical Structure
Chen Jinzhi', Liu Yuanchun® and Song Lu‘

(a. School of Finance, Nanjing Audit University; b. Shanghai University of Finance and Economics;
c. School of Smart Governance, Renmin University of China)

Summary: Nowadays, China has formed a "vertical structure" where state—owned enterprises (SOEs) and non-
SOEs dominate upstream and downstream sectors respectively. After the financial crisis both in 1997 and 2008, the
"efficiency paradox" of "micro failure but macro effectiveness" has appeared in upstream SOEs cyclically. This paper
tries to explain this in the view of "vertical structure". Literature review shows that market imperfections lead to de-
centralized equilibrium not being pareto optimal, which requires government to play a role, and it is necessary for
SOEs to stabilize and promote social development , which also leads to losses in their micro efficiency, given our na-
tional conditions. Furthermore, comprehensive intervention inevitably leads to government failure, but the formation of
vertical structure greatly enhances the macro control power of SOEs, thereby improving policy effectiveness.

Theoretical model shows that market imperfections reduce the downstream firms” demand for intermediates. First-
ly, although the micro efficiency of different firms is identical in the decentralized equilibrium (DE), the output of up-
stream SOEs is insufficient. Secondly, in the global optimal equilibrium (GOE), the expansion of upstream SOEs and
sufficient supply of intermediates increase the output of both upstream and downstream industries and total welfare,
however, it also damages SOEs” micro—efficiency. Thirdly, with the strengthening of the vertical structure and the in-
crease of market imperfections, the upstream SOEs are more prone to "efficiency paradox". Meanwhile, empirical anal-
ysis at firm and province level confirms such conclusions.

The model is extended in five aspects. First, after introducing midstream sector, the upward transmission path of
market imperfections is extended accordingly, making upstream SOEs a sink for imperfections, thereby leading them
more prone to "efficiency paradox". Second, the strengthening of monopoly power not only improves upstream SOEs”
micro efficiency, but also worsens resource allocation under DE, forcing the government to allocate resources on a
larger scale to achieve macro efficiency, thereby further damaging upstream SOEs” micro efficiency. Third, compared
to subsidies for the entire industry, the cost of subsidizing intermediates is lower for the government. Fourth, unlike
upstream SOEs, downstream SOEs with micro failures inevitably lead to macro inefficiency. In any case, the micro ef-
ficiency of downstream SOEs should be the same as non—SOEs. Fifth, compared to DE, due to a higher output of a
single period under GOE, capital can reach a higher steady—state value through dynamic accumulation. Although the
"efficiency paradox" still exists at this time, SOEs have played a greater role in improving macro efficiency.

Policy recommendations are shown as follows. First, SOEs should take responsibility bravely to promote state
and private sectors joint advancement. On the one hand, upstream SOEs should serve the interest of overall economy
and society, eliminate resource misallocation caused by market imperfections. On the other hand, downstream SOEs
should persist in improving the modern enterprise system with Chinese characteristics and establishing a market—ori-
ented operation mechanism, so as to break administrative intervention and monopoly barriers. Second, comprehensive-
ly evaluate the efficiency of SOEs and allow the micro inefficiency of upstream SOEs. If micro— inefficiency is
brought about only by improving macro efficiency, there is no need to intentionally increase the return of SOEs by
maintaining monopoly status. Third, unblock supply chain bottlenecks and reduce friction costs. As chain leaders,
SOEs should actively reduce the friction of supply chain, so as to drive the steady and healthy development of down-
stream firms.

Keywords: market imperfections; vertical structure; upstream state—owned enterprises; efficiency paradox

JEL Classification: E60, H11, 020
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Synchronic Advance and Retreat: The Industrial Layout and Macro—Stabilizing Effect

of State—-Owned Economy
Chen Jinzhi*, Liu Yuanchun® and Song Lu‘
(a. School of Finance, Nanjing Audit University; b. Shanghai University of Finance and Economics;
c. National Academy of Development and Strategy, Renmin University of China )

Abstract: Nowadays China has formed a vertical structure of "upstream state—owned enterprises (SOEs) leading, downstream private—
owned enterprises (POEs) leading". Whether this unique mode of "ownership + industrial layout" contributes to the long—term smooth opera-
tion of China’s economy? After combing the stylized facts and literature, this paper constructs and estimates a two—sector DSGE model to ana-
lyze the mechanism and policy effect of macro stability effect of state—owned economy. This paper shows that the counter—cyclical adjustment
of SOEs” investment plays an important role in smoothing economic fluctuations, and the stronger the production verticality is, the stronger the
effect is. The reason is that the products of the SOEs are not only intermediate inputs needed by downstream POEs, but also final consumer
goods. Therefore, the counter—cyclical expansion of the state—owned economy not only stabilizes production and prices, but also stabilizes resi-
dents” expectations and improves social welfare. Further analysis shows that when participating in macroeconomic regulation, the state—owned
economy should not only focus on solving the supply shock, but also have large policy space, and it is more useful to combine the investment
mechanism with cross—cyclical adjustments. The conclusion provides a reference for enriching the macro—control policy toolbox and the new
round of SOEs reform.

Keywords: state—owned economy; industrial layout; macro stability effect; vertical structure; two—sector DSGE model
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(a. School of Finance, Nanjing Audit University; b. Shanghai University of Finance and Economics;
c. National Academy of Development and Strategy, Renmin University of China)

Summary: Macro—control is an important institutional arrangement in the modernization of the national gover-
nance system and capacity. As an important part of the socialist market economy, state—owned enterprises should also
play an important role in macro—control. Nowadays, China has formed a vertical production structure of "state—owned
enterprises (SOEs) leading the upstream, private—owned enterprises (POEs) leading the downstream". Is this unique
mode of "ownership + industrial layout" conductive to the long—term stable operation of China’s economy? The data
show that since 2001, China has been in a stable low—volatility range for a long time, which has led people to pay
great attention to the "macro governance miracle" that is almost identical to "Chinese growth miracle".

After combing the stylized facts and related literature, this paper constructs and estimates a two—sector DSGE
model to analyze the mechanism and policy effect of macro stability effect of state—owned economy under the vertical
structure. Our paper shows that the counter—cyclical adjustment of SOEs” investment plays an important role in
smoothing economic fluctuations, and the stronger the production verticality is, the stronger the effect is. The reason is
that the SOEs” products are not only downstream POEs” intermediate inputs, but also final consumer goods. Therefore,
the counter—cyclical expansion of the state—owned economy not only stabilizes production and prices, but also stabiliz-
es residents” expectations and improves social welfare. This paper further analyzes the policy focus, policy space, and
policy design of state—owned economy participation in macro—control. Specifically: (1) The counter—cyclical adjustment
of the state—owned economy should focus on supply shock, rather than demand shock; (2) Currently, there is still an
enough policy space for counter—cyclical investment regulation; (3) In contrast, the policy design of cross—cyclical in-
vestment regulation is more conducive to the macroeconomic stability effect of the state—owned economy.

Based on this, this paper puts forward the following recommendations: (1) Take the state—owned economy as the
starting point, increase the intensity of macro—control, and continue to enrich the macro—control policy toolbox; (2) In
the reform of SOEs, the "micro efficiency" and "macro efficiency" of enterprises in different industries should be bal-
anced; (3) Continuously optimize the layout of state—owned assets, while strengthening the leading role of the state—
owned economy in key industries, and it is also necessary to benefit POEs in the downstream competitive field.

There are three innovations in this paper: (1) Existing papers considering vertical structure mainly discuss "the
micro efficiency failure" and "the crowding out effect" of SOEs. These papers not only fail to consider the mechanism
of SOEs stabilizing total output through intermediate input channels, but also fail to scientifically evaluate how SOEs
can better exert a macro—stability effect by constructing theoretical models. This paper attempts to deal with the
above issues; (2) The existing literature mainly uses empirical rather than theoretical methods to study the above is-
sues. This paper attempts to explain the effect and mechanism of state—owned sector participation in macro—control
through the extension of a two—sector DSGE model, and specifically explores the role of state—owned economy in sta-
bilizing prices and its transmission mechanism, which is a supplement to the existing literature; (3) From a practical
view, this paper provides a new perspective for understanding the concept of "state—owned economy controlling the
lifeline of the national economy" and being the leading force in the national economy and provides a theoretical sup-
port for enriching the macro—control policy toolbox.

Keywords: state—owned economy; industrial layout; macro stability effect; vertical structure; two—sector DSGE
model

JEL Classification: E32, P21, L.16
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Income Gaps Credit Constraints and House Price Fluctuations

CHEN Jinzhi WEN Xingchun SONG Lu

( School of Government Audit Nanjing Audit University;
School of Banking and Finance University of International Business and Economics;

National Academy of Development and Strategy Renmin University of China)

Summary: Income gaps credit constraints and housing prices are long — established and prominent topics of
social concern. International Monetary Fund ( IMF) figures from September 2020 report a record high global
real house price index of 167. 26 ( using the first quarter of 2000 as the base period) . The data show a rising
trend in 47 of the 63 sampled countries and regions. Furthermore since the U. S. subprime mortgage crisis

many scholars have investigated the potential relationships between income gaps and credit constraints.

Numerous papers show that relaxation of credit constraints contributes significantly to rising house prices.

Although this finding raises a natural question of how income gaps influence house prices through credit
channels this question is rarely mentioned in the literature.

Theoretically because different income groups have different housing demands changes in income
distribution should significantly affect house prices through the amplification effect of credit leverage. Therefore
this paper aims to establish a general framework to interpret house price changes through the channel of income
gaps affecting credit constraints. It shows that income gaps credit constraints and house prices are closely
related. Specifically an income gap reduction improves the relative income levels of low — income groups
which relaxes their credit constraints for house purchases. The relaxation of credit constraints makes the
( aggregate) housing liquidity premium decrease. However low —income groups have higher housing marginal
utility and access to external financing increases the housing market weight of low — income groups that have
rising incomes. Thus relaxation of credit constraints raises the housing marginal utility for society as a whole
which offsets the negative impact that liquidity premium decreases have on house prices and ultimately
increases house prices overall. This papers findings are further supported by empirical analysis of cross —
country panel data which shows that the rising share of income going to low — income groups has significantly
stronger effects on credit constraints and house prices than does growth in the incomes of high — income groups.

This paper makes three main contributions. First existing explanations of the effects of income gaps on
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housing prices are mainly based on static analyses; because our model introduces the effects of credit

constraints this paper incorporates dynamic characteristics. Second previous studies often use representative
agent models to investigate the relationships between credit constraints and house prices. This paper enriches
the research dimension by including analysis of heterogeneous agents. Third the literature mainly studies the
relationships between income gaps and house prices directly from the empirical level but does not conduct in —
depth analysis of the transmission mechanism. In contrast the construction of this paper’s heterogeneous agent
model enables a clear description of the transmission mechanisms between income gaps credit constraints and
house prices. Importantly for policy makers our results provide new insights into the factors that cause house
prices to rise.

Finally this paper has real — world importance. At present China’s real estate market trends are different
in first — and second — tier cities than they are in third — and fourth — tier cities. CREIS data show approximately
10% growth in the land supply and transaction volumes of China’s first — and second — tier cities in 2020. In
contrast the data show the land supply and transaction volumes of Chinas third — and fourth — tier cities
decreasing by half in the same year. China’s real estate market is deeply tied with bank credit government
revenue and social investment. If the market encounters a sudden and severe decline it will inevitably lead to
serious systemic financial risks. As far as the current situation is concerned the proposal of “six priorities and
stability in six areas” shows the Chinese central governments concern about the populations livelihood
employment financial stability and investment expectations. Narrowing the income gap is itself an important
means to protect the basic population’s livelihood. This paper shows the further importance of narrowing the
income gap to expand the scale of society’s use of financing prevent house prices from collapsing and stabilize
investment expectations. With particular relevance to the “Gray Rhino” real estate market which is
characterized by slowing economic growth and exhaustion of land resources mechanisms should be considered
to prevent the systemic financial risks caused by a “hard landing” of the real estate market. Management of the
real economic function of the real estate industry is particularly important at present because the industry has the
characteristics of large — scale long industrial chains growing employment and increasing fiscal contributions.
Relative to some short — term policies more analysis should be applied to the basic aspects of income
distribution and its influence on the domestic market and the domestic economic cycle.

Keywords: Income Gap Credit Constraints House Price Heterogeneous Agent Model

JEL Classification: E10 E25 R31
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JTi{ZIt . 0.460 JT4ZICH 0.346 JAZTT, X — W Tl JHH A R4 S 4 T AL E, JF HO R IR A4
< Hb A A4 535300 A ol FH A A 19 5.05 A58 3.37 o SR T Toll MM AR K IAAL F ARk, H
P IR AN 2 P AN A BT (2014 4F R IR AT 58 HIHL A A% 200 D8 Tl B A 1Y 8.83 4% 7.11 4% )
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2.2 0.5
2 0.47
1.8 0.44
1.6 0.41
1.4 0.38
12 0.35
1 0.32

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
—8— " X8 fi/GDP (L) —o— LML AL E P9 {5 5%/GDP (ZE 5D
HEAL/GDP (4D === [l 2 HAILHK/GDP CHfil)

B 5 1998-2018 FHARNLE &Rl KM FE

ORISR . T FURAT R EEIRFE ( World Development Indicators )

PRHE 1 2014 4F 4 fl v /i AN ] - b 2 380 B 184 i 2 A Mk R b 2% ) 1 R IR 2 b, R . AR
FTY FH B3R A0 BE K804 391 R 3.061 JT 428, 3.879 JiAZICH 0.969 Ji4Z ot Mt al W, Rk bk
b H R R AR AL R BT RE ) A BE AR TR, S YT M MM LR R R o SR X AR S 2
BB R ——— B 5 R, Mgk ok B E RWBUN 65, X85 80™ = RAT LR
Wi 45 fE L (XUSFRE, 2017 ), PRIHCUBAZ X - 4 4 Fl ) 3k o8 MR B T 412026 L SR B 7

R 2 AREEB IR LE

2005 4 2014 4
- A HuAfy HEAR B HuAfy HEAR B
(JC /m*) (Jifeon) (J6 /m*) (Jifeoe)
T IR PR 2371 0.343 6552 3.061
15 I 1582 0.460 5277 3.879
Tolk H b 469 0.346 742 0.969

T RSB + M AR AUAE 2005 4FH1 2014 4Ff b [ R B URAESE ) AT 18R, R R4 .

®© 20164F 1 A 1 HZMEA R T (TN b £ F0 548 B AHSC IR BAGE N ) (g% (2016) 45 ) , JF
FHAGRLAE A5 HUASA T IR AR AT 4 D LAG 2615 £ it 45 D8k . b A HUA R AR FE TS 2 Al ki MU 1055 . R TE MAT
] AL FNAS N 355 AATA 7 sCER AR . ASBIP= B0 DU AN R (i 45 L I BRI . (B (O T 2018 4F b FE R +
WS TAER AR Y (AL (2018]) 6645 ) it: 2016 4F 1 A 1 H IS H LMHEE T AR R Y, ¥ &% 473 5%, K4
T Hb IR 4786.07 AW (7.2 T ), BhBT4AN 716.18 4470, M A SRFIEFE T 2019 4F 1 /] 15 A FRRE W, ZERIB k4L
R £ - s B gl 7
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(—) $ERASERER

e - M WF B BT AR AT EBT DN SRR AR B T R R 0 R P AR, AR SR Al T 2 T A
REAELL T EEAM A . (1) LI BOR SN 25 KSR I AT (2) diba B o
() R0 - ¥ i 3 o V1 0 9 Y o vl e o L R AR ARE L ¢ AN T b 1 o o el 1) S S D W 8 L E AR A DO G
Il Fr) 2 Rl R AL AT ARTRAE I B EAE o ASSCHE T CRES B st 45 S T 4R 2 7% ) Bodla e, il %
W 7 A 297 AN MG DL BT AR BERE (2000-2018 4F ), 4 & T -y i A . AR SC
87581 AR A o S 7N 1 111 L 72 o1 e 115 S g4 0 N M D s R (B B = D f i
TESATRAAEVERT I I, A SCRE IR T bl R WSO o b 7 IO B L R 3 L T ARk e AIE - b I
KA, I FH L AR 0 T R A (A FAE L 3 B Rk P o JE BRI B GETHERR AN SR 3 R

®3 FETEMGITHERR

AR 4 pUNITEE] Kt T Ip/ME ICON]

T HEHCHP BT (X4 2694 11.070 2.192 0.000 19.049
T HCHR AR (X E) 2695 6.036 1.756 -2.813 14.802

T HEHCATAG(E (X% 1948 12.091 2.194 3.156 19.853
bR (X5 5125 2.837 1.679 0.010 15.051

F R (XA 5136 5.901 1.306 -2.120 9.115
A (%) 3479 43.486 25.258 0.127 229.084
T kA (X0 1784 10.342 1.671 2.622 15.504
AR (X E) 5136 5.862 1.177 -2.040 10.301

M X A= (X80 4858 9.915 1.088 3.693 12.281

b XA = A () 5090 6.541 1.184 -4.605 10.313
RO (X 5096 5.832 0.771 -3.912 8.129
(SN S QUL 5087 2.952 0.843 -4.605 7.089
SRR RAEE (X0 4612 6.882 1.361 -1.897 11.965
St ox [ B (XE0) 3612 5.480 1.430 1.605 9.767
FUBLLL L Tl Al B B8 7 (0 450) 4739 5.781 1.256 0.629 9.126
F—rlditt (%) 5024 15.416 9.573 0.030 51.800
Bl (%) 5024 47.610 11.215 9.000 90.970

ASCH R (1) SRS 0 R A 3 455 Rl Xt DX N X977 1 7 A R S ), AR T S G, AR SOt
(1) iy gy A RFEH B, WENIE . TR RAX BT .

X A=, = atpy x EHIWFEL, 4B, x £ Hi4 Rl , +0 X Controls,+ f;+ n,+ &, (1)
e, i F ¢ A3 AT AR B S bR f; R g, 53 AR T R A9y B [T E 000, e, A BEHLPE B30
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S A BIHESE (Wei Fl Hao, 2010; XIJCHEMBES E, 20205 MEMETTT, 2020) , Controls, £ &
M RIAS A . MR = AR P BN T AR N BB — L AR e I B, 43
PR 2w i S A . 57 3 ST RRE . A AR S5 R X Tk AR s, b, S & 1F 7 AR B A D
AYATR IR, AR SO AR A S AR R AT T OB AR B, 1T 5 LB S A AR B R VE AL

FRA LR SRR, By SR 5% A U ORI + b 4 @l A7 AR, % 4 Hhgl (1) Rl (2)
S IMARERIAE R RIEZE R, H b E R RECIE, FRa 5% /KT L A5, I 4 v
W RBOFA B H o, Hk, 51 (3) g (4) 43 5 B0 b o BORT + 3 4 il 55 N3 7= 4 2Z [
KA TRE, 2R ER: RS L&A gnr (51 (3) ), HHIMECS A 1 2Z m 2550
ERXR, —HEHT s (5] (1) M5l (2) ), ZREEF S KA T 8As; w2l
TS E AR R (5] (4) ), HE5AB=HARE B EWIERSCR, JEHMH (1) fgl (2) a7%,
A RE R M FEATEAE 0.029 2247, MELS (1) 25 (4) "R F AL L4 mh 3%
PETET A=, i MO AR E S . R, b T BRI, B (5) IR
T A AT T WIS, RIS 55 (2) 2581, FIEF, 51 (6) RS GMM Jrik iy A 45 R iR
ALK INRR Y, BRI, BT A = B AR, N X 2 B (i
DCAE = B ) FISF sl DRI CAER BN ) 5™ 22 8] 43 i 52 B 3 B f ) 6 R . & A A
B R EOEA B IE, XUER T AR A M @A BT A= 425 (Fleisher 5%, 2010) o WM™
W EE R B &, BIAZESR RoR, 8 A8 A 2 R R R HEAE T, AR — el e £
N

x4 EXRER
M IX 57
A it 1] 2 R0 A5 GMM
(1) (2) (3) (4) (5) (6)
TR -0.0415 -0.0394 0.0143 0.0305
(0.0292) (0.0293) (0.0123) (0.0258)
- HBAEHR BE K 0.0288% 0.0289%: 0.027 23 0.0113%
(0.0134) (0.0134) (0.0133) (0.0068)
L. ikl A 0.0367
(0.0252)
L. L H B 0.0234#
(0.0118)
L. X A 35977 -0.0041
(0.0062)

@ AICHF (6) MEEAZRGEHAT TR RS FR22)F I OCIER S (Arellano-Bond 130 ) 3RWI, 22505 195k 22 751
HAEAE—BrAHOG, MIAAELE ARG, Fl e ] 80 I U 5 R (R R 22 A AE ST AUAH G 5 Hansen R 56 25 2R AE 5% 1 ik 35 1K T
AR, UIUIAREIYE T AR G B PUN A S B, XA T TS B PR A R
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LS
Hu XA H 7=
7 I 5 Z80NE 4 GMM
(1) (2) (3) (4) (5) (6)
HuIX S (E 0.0436%s# 0.0414% 0.0720k: 0.0397: 0.0289% 0.809#
(0.0141) (0.0143) (0.0227) (0.0181) (0.0117) (0.0816)
HFERPFEAD —1.01 1% —0.7627%#% —0.293#k —0.81 9% —0.698%% —0.979%
(0.257) (0.271) (0.0850) (0.269) (0.254) (0.282)
[HLE PN 0.31 3%k 0.0216 0.31 6% 0.194sk 0.109
(0.0987) (0.0133) (0.0980) (0.0756) (0.0686 )
F—rll i e 0.00703 0.0013 0.0077 0.0030 -0.0013
(0.0071) (0.0029) (0.007) (0.0061) (0.0039)
Pyl [ 4 0.0039 0.011 2% 0.0039 0.0046 0.0060%#
(0.0045) (0.0018) (0.0044 ) (0.0039) (0.0028)
W RO 16.66%%* 15,773k 11.65%%* 15.94%#% 14.78%#%
(1.552) (1.574) (0.525) (1.556) (1.500)
PURIUE(ER 2348 2346 4742 2372 2570 1818
R? 0.633 0.636 0.793 0.634 0.656
BT AL 283 283 288 283 283 282
XL [# E R I 2 2 2 P 2

i

{E: (1) *p < 0.1, *¥p < 0.05, **5p < 0.015 (2) XU [ RO G B9 S 30T FIAE{3 (4 [ 2 RO o

=

PE—E M, 25 X M IO - G Bl AR AT TR, DU SR A A A AR A . E OB L
M L T ARUR e b AR T AR g e b W BORT e il ) AUBR AR B, %) (1) FIB (2) Bon, LHik
FOEAT AT AR A0 5 AR BE S 25 e e A th 4R T, 81 (3) 4 G IR E & B, L b mi AR A
ES iGNNI -3 b - 2d o R A L (T Se: L R R AT AN U S NN R -2 R L R A N
SCATR, T i LR BAS A TR Tl AR S AR, VRt R A - AR 0 BE 8 e I BUR A
EIX S8 43— B AT, fERA THE e, Ny (1) 2% (3) R, ik EL
JeE i < A SRGE (R R T AP, AR I EUR A — IR . R, AR SO A
A 377 W BN U A b P (AT AR AR (31 (4) 251 (6) ), BIHSRERIEY T
BRSO ENE . T B R, ARG (B A AR ORIV 2 R AT R, HEnT BE A% B D A
T, S D 2R O M P 3 S Y s A U (R G R AR AT B 22 1) - I DY (5K 25,
2019) ¥, DRUL A HOHEAAG (AL AR A HE S OB G , INTRTRE R T Il A S5 SRR B . RS2, Xt
e B G L R IR 2 — o ZR b, JE P AR PR RS B R B R e A AR R PR A B AT AT, AR SCAY K
ARG ATRERY, BT AHLCT RHOUEE, i A o 8877 A IE 1) VR R SE B

@O P Tr BUG RG], ESLE, VR 27 HR IR Al A (AL 5 2ok S AT REH AR IOE 2 i g LRI SRR, Hoofs
b M B S D R P U e Y T B
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*5 HREMHKRIE
XK 7=
A
(1) (2) (3) (4) (5) (6)
b E A 0.0450%#% 0.0350
(0.0117) (0.0219)
A M HCH E R 0.035 1 #ks 0.0339sk%
(0.0126) (0.0127)
F b EIOA & B 0.0349 0.0310
(0.0218) (0.0306)
T HCHT AN 0.0098* 0.0094%:
(0.0053) (0.0047)
el 11.36%# 15,46k 14,85k 6.594 sk .37k 9.84 7k
(0.520) (1.428) (1.496) (0.369) (0.667) (0.636)
FURITEED 4782 2393 2367 3456 1904 1839
R’ 0.794 0.635 0.635 0.889 0.836 0.862
R 288 283 283 286 283 283
P A JE b= & JE 2 &
XS] 7] 7 88 2 i 2 2 i 2

™

TE: (1)%*p < 0.1, **p < 0.05, ***p < 0.01; (2) X [a [ 5 KL T AR (9 [ E AL ;- (3) Ha il A8 b fa 7% 3 DXL ™ 1

FERPEEND L B A NE B IS LE RS P T b s (4) 36 25 8 S I,

(=) tLH5Hr

HRTSCRIT, — X R i SRR A B, AR AT REREIRE L L A B o 35 6 M s i
TEAION B A R XS I HEAT RGN 6 19F (1) Aigl (2) nldun, i kol Ay, 5 B
A ks A SCHEE . Y il TR AL R, D5 SBORF AN AR L L I B T o
F1(3) 2% (6) ik 1 FidHE, @il (3) M (4) A, bl S Lt 2 ) & B 2%
AOIE 1) E AR, X B Lt 1 A b ) BEAS S PR R 4 R M A LB, AR OR M Sl 1 b Fi ik
AR . ERAES (5) FI5) (6) A FUMA L LS A B AR IS fTR, st R A B R AR
R FH IE, HRMERARTSH (3) gl (4) , it b AR R B o e, g al#3 LLR
PIREEIE: S—, #5550 (1) Mg (2) , bkl s r b IX, B s T oE 47 £ ik
AR BT 7 A LR s 5, M L ik A RS, RSB R R A L
bAoA 8 b AR BUR S T AT L AR R

®6 LiHibERN, TMES Lite R

- S0 13 Y 7N 4 T 2 O B w11 2 =/ GO O 1L T 52 O w17 17 =/ G I LT 2
(1) (2) (3) (4) (5) (6)
B ARE N 0.395%** 0.322%** —0.136%** -0.0897*
(0.0121) (0.0169 ) (0.0487) (0.0495)
LA 0.1817#** 0.0937%* 0.255%%* 0.155%
(0.0449) (0.0491) (0.0801 ) (0.0813)
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LS
- o1 N e w3 AT w117 G I w1 11011112 O B 1L 1 2/ QO w1112 LN T
(1) (2) (3) (4) (5) (6)
R 1.507 2.232 15,45k 1253k 14 45w 11,17k
(1.159) (1.539) (2.472) (2.707) (3.603) (3.658)
FURIIUEIED 1750 1782 2552 2551 1714 1713
R? 0.763 0.421 0.490 0.185 0.227 0.088
T AL 283 283 283 283 283 283
A i P 2 2 2 b=
XL [# 7 R 2 2 2 2 P 2

ARSCHE—ARIE T LR 07 e 5F R A BTk s RS AR AR B, — T ORI T A
73— 77 R YT L G RS . O T RGTIX T T R A AR HIPLRE, FRATTR Lt Ak s i AT IR
iy ¥

IR S = SRR x b R AR (2)

R THH) (1) LM kB XA = g B e, G5R AR TR AR AR =
RERTESCR . B ERASRA BRI T —J5 i, LM — R A 2R, B B ik
ML BAA EHRREE Y, PR e E Z ER B T R S, B A
T EAA L AT B T R A g O 3t PSS RSP ) o s L bell A, AT 1 BORF R SCRE i F1 . %1 (2)
s, R E ARG AT Z A R AR R, N R A K, ARG, ML
AR R A N R A R R, X R R RAR AR B AR 2 I, kT 22 fig
TEANH2FEHARRRE, 51 (3) 4 2k o Fb b m AR — I 1A, 4520380, P4
A BB T AR R AR B AR A, E— 2D, ARTCLL 2010 AR PO AR — 2 L, DIHok
PHELIE R R R . 51 (4) 7R, 2010 4R Z A Lt LR B S5 8507 h 2Z ] 1 R O IE I SC &
b L AR R EOR B2 . H B E] 2010 4R Z 7 L TR aUAR A, 8 A9 L LR R R T
HUNBZ R o BESh, 2010 4R ZRTHIDTREBTF- G IR ARG, A 200 A JF A BEAR 4 st 3 +
SRR AR, X I A LA s Rl AR A 1 2 2 AR Y M B A . (B 2010 4R Z R b
H LE BAS BB R b <5 A 4 o e A o IO M A OB s, 810 (5) T 2010 4R 2 5 BURE
AN, bR A Y A RO 2E O T b R AR A RO E O IE . R, AR A A
T2 MR Ry M R AR A T, TN PR A ORI RS, (R RS Y - TR
B E R LR EAR] T a2, B B 20 AT BRI AR ok B, LA
b R 4 DA TR LA I B A O T

©  WIFEEN] (A, 20145 JT 445, 2020) , 75 BORF I AR Tl sl A A0 PRI T o Tl il o 1 R 6%
TR T Tl A B o 3 A i o
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RT LB 5 AR

HL XA
i R 2010 4FZ B 2011 4EZ )
(1) (2) (3) (4) (5)
o3 B s £ ~0.067 3% ~0.0555%# 0.0368%#: ~0.0723%k
(0.0134) (0.0143) (0.0079) (0.0218)
+ b 0.047 4k 0.0312%# 0.0250 0.0408s%x
(0.0118) (0.0125) (0.0205) (0.0072)
W 11.93% 11,32 11.66%# 16,4735 7.992skk
(0.526) (0.530) (0.537) (1.458) (0.223)
PURIIELES 4742 4742 4742 2802 1940
R? 0.794 0.793 0.794 0.652 0.776
IR 288 288 288 283 287
P23 2 e J& 2 o I P
Kl ] 7 3 2 P & 2 P

TEANTER S, RN A R, L AL R R R S B A, AR R
BUR KM 51987 AT R, A P B R R T N AR (PR BT, 2020) o — 5,
FEARSCIR T A AL R E s ] 758 =l 5 AR s, R R T R R B AR B M IE, ROERIER T
T A EEAE . 53—, QS AR A R E O R T E R T b A, IR AR
AR AR M X = Ml AR A BE A, B (4) rp i Lk TR Y R OGRS A B K/ N S 3 P TR
RERTH (5) , HEIEZEEIEAR ML, X UE] T 4 @l — B B R 4% T Ok MR AR

HReR , AR SCERGE T = Hb R FEH 80 %ot v [ 19 4 R AR R AR TR AR B 520 . B Mckinnon (1973)
A Shaw (1973 ) MIWFFE AT, 4Rl UR AL 2 30 R 4 Al il ) 328 T RS LA S BB 5 R B 9 i) i 5 4 7o
F8MH (1) or, EA L LR _E AR08 2 3G 0 4 B AL S RS . F |G SR A el A,
RIBL £ M bk et S A TR, TSR T i ok A& J Wy B i logs 2 R i), PR e s il 7+
AT A, R BB AR E . £ 8 (2) #HAT T LAY, AT MR Y
AR S, b bR RECR 3, HARBOAFS W4 77284k, i L MR E 3 R 8
BENIE, XULHT: KL R Ak, it At S A G B E R T &R K

Hh— M, £ 8% (3) 3 (8) Wit I UF £ HuATAT 55 [ 52 e A W =22 1] (9 56 Z2 0K 48 78 - i 4 il
XiF & AR AL AV AR VRAL O EFIMLER . 31 (3) AN (4) Bon: HHilibmAl, Lk oy 5 a4t
SEER R Z AR W EWIER KGR, 5 (5) BIET “tHh bR I —fE it & mliR e —3
BT X — SR, —JrE, 5 (1) ) (2) ELUEH T RS T Sl I ER; 5
— 7T, T RGOS (WA (5) ), 551 (3) Mk, tb kAR R B R (M 0.0732
R 25 0.0435, FEIRZIR 40% ) 5 [AIES, 550 (4) L, 51 (5) 4 MR B3GR B0 /N R 25
A H IR AA, X ABFEIIE T 4 b 4 Al S 7Y R AR, 51 (6) 241 (8) K4 plfn
TR s, T RIS DL Tl Al i 8 = R, AR R A RS (3) 251 (5) ML, FFH5%1 (6)
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®8 LHATH. EMRUSHARRL

. & R HILAG BT A ih S E B 1 g R LA b Tll Al 5 9
- (1) (2) (3) (4) (5) (6) (7) (8)
T H AR BT 0.0236% 0.0179%% | (.0174% 0.0120%% | 0.0119%*
(0.0039) (0.0051) | (0.005) (0.0055) | (0.0055)
THLH R | 0.0430%% | —0.0029 | 0.0732:#x 0.0435%## | (0497 0.0076
(0.0135) | (0.0072) | (0.0071) (0.008) | (0.0072) (0.0084)
W 6.3k 468k | 587w | 4 8BGHHE | 470Gk | 13 74%uk | 1] O3k | 10,93k
(0.614) (0.499) (0.380) (0.627) (0.630) (0.341) (0.721) (0.734)
LI 4240 1846 3593 2483 2454 4680 2278 2250
R? 0.731 0.8932 0.941 0.915 0.915 0.893 0.818 0.817
Wi gL 288 283 285 283 283 288 282 282
P 25 e p o & P & P P 2 P
XL [ 5 2 2 2 2 2 2 2 &

L, #1 (8) LMk AR BAMON RS, HABERRIE T 5] (7) Mk, 50 (8) +
MR B R R KNS B S R AR

R4 BRSO, ARG MHET T4 R sh 2 Trf K iY B35 E mFEJT, BUR A L4
ik AR B 2 AR A A0 JC W38 5Tk, FRBIJEAE 2011 4R st b AR KR BT, B A b i
LA BT 22 = A DU MR, 25 i Lt i AR o B ad e R A ) i A2 L B RS, A
HESh TR E R SRR . AR

. EREBREIW

BT NRIBTTE W], b VA B il 4 ORI 45 5 B A B Rl A 0 28 5% 1 K ) HE Sl A A P T TRV
— =Y FEHTT BRI B SEORE, R BRSO, SR, B 2011 AR LUK R AR OSAS B
T, LHH RS AT N . BARSMB R AR R R, (H A FTA O A H g0, X S
2T LAl A R B - AT, ARIEAS SCIART, [ 2011 AR T Bk A T 4 - s AT ) K
JEBT B, JE X M TR 1 e AR, I O 2 TR KO T B R HE S AT, T e i
HATFF RO 2 e ik T 25K

(EARER R, bRl R FARREAE R NI T, (HR R TR R Gt il XU
P R 1 s A 20 (XISpde, 2017) o SRM7E AT E AP EE AP TR T, B
TR AR A, Hrhox 25 FRI S8 LI Rl BT T B9 B R ROk BRI ey wh il o ARSCAN, AL
Mo R DI 25 00 4 W R F AR UE R . — D5 I, X T A IR M DX RAR A M X, e e R B 119 - b ¢
ASATy 2 W R fifp DR B TR, H v S8 b o A i E | R T 3 A M A ST b R AT R (AR R R
771 (BRI AHEE, 2020) 5 J5—J7 M0, A TFad E MO L Rl B iy i DX, e A Ay i o s 50 55 AR
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BTG LB ik o b s AR R BT A (R, Ao SO R 22 42 BT RS, Rl R AR 2 GRS
O B KA Ry 39 FE B T 1 2 T HL (Caballero 4%, 2016) , b 16 44 & AR 7 2 G2 i o B R LA

b il 5T A PR

KIS, R EZ MR R AR MR B 2 J0IR e s W s 2 4

SRR TR, H BT AR A VEIEE B R OUHIAT AR (MRRIFAE, 2015) W, Rk
W TE AN MR G B IE 2R MO, 9008 B Rl R 95 SIAR 22 TR N RE ), i EESih 2 )2 KA T I K e

R BE a5 EAEA QUFPER AT, WA S 3 55

S 3% 30k
1 T 2015 04 :77-98.
2 — ] 2020 06 :58-71.
3 I 2017 04 : 32-45
4 J 2015 08 :5-19.
5 M . 2017.
6 — I 2015 03 :31-38.
7 — I 2018 10 :
82-100.
— J 2005 05 :4-10.
9 J 2017 05 :29-56.
10 . I 2020 03 :3-22.
1 . J . 2018 01 :35-49.
12 2 J
2020 49 01 :105-120.
13 J 2014 07 :31-43.
14 4 J . 2020 04 :48-57.
15 . J 2020 03 :55-70.
16 . ——  2007—2011 J
2014 11 :24-34.
17 i B e J 2019 03 :92-110.
18 . J 2017 12 :46-61.
19 . : T 2014 01 :32-44.
20 e — J. 2014 08 :14-27.
21 ) T 2011 11 :4-20.
22 . “ " T 2008 09 :48-50.

23 Bai C.E. Hsiech C.T. & Song Z.M.. The Long Shadow of a Fiscal Expansion. NBER Working Paper No0.22801 November

2016.

O FEZRGI R TR, B #& 48N 1998 4114 3614.23 /278 FTF & 2018 41 120263.51 {270, HG4ett4se

B SE USRI 12.72% FTF%E 18.63% .
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24 Caballero R.J. Farhi E. & Gourinchas P. O.. Safe Asset Scarcity and Aggregate Demand. American Economic Review
Vol.106 No.5 2016: pp.513-518.

25 Chen K.& Zha T.. Macroeconomic Effects of China’ s Financial Policies. NBER Working Paper N0.25222 November 2018.

26 Fleisher B. Li H. & Zhao M. Q.. Human Capital Economic Growth and Regional Inequality in China. Journal of
Development Economics  Vol.92 No.2 July 2010: pp.215-231.

27 Guo S. Liu L.& Zhao Y.. The Business Cycle Implications of Land Financing in China. Economic Modelling Vol.46 April
2015: pp.225-237.

28 Hansen G.D. & Prescott E. C.. Malthus to Solow. American Economic Review Vo0l.92 No.4 September 2002: pp.1205-1217.

29 Hu F. Z. & Qian J.. Land-Based Finance Fiscal Autonomy and Land Supply for Affordable Housing in Urban China: A
Prefecture-Level Analysis. Land Use Policy. Vol.69 December 2017: pp.454-460.

30 Mckinnon R.I.. Money and Capital in Economic Development. Washington D.C.: Brookings Institution 1973.

31 Shaw E.S.. Financial Deepening in Economic Development. London: Oxford University Press  1973.

32 Wei Z. & Hao R.. Demographic Structure and Economic Growth: Evidence from China. Journal of Comparative Economics

Vol.38 No.4 December 2010: pp.472-491.

From Land Finance to Land Financialization
—The Transformation of Land-Based Financing Mode

Chen Jinzhi Song Lu

Abstract: Reviewing the history of Land-based financing mode will help to understand the financing function
of land in depth. This paper constructs econometric models by using urban panel data to study the evolution of
this mode. The research finds that with the rise of land transfer cost since 2011, the net income of land transfer
after deducting the cost accounts for only about 1/6 of the local fiscal revenue. Hence, the traditional measuring
method of land finance’s contribution rate is not accurate. Nevertheless, by providing a good deal of high-quality
collateral, large-scale land expropriation has alleviated the credit hunger in the rapid development stage, making
the whole society more reliant on land financialization. Empirical analysis shows that the role of land finance in
promoting economic growth is not significant, while land financialization has accelerated the capital accumulation
through its leverage effect, thereby greatly promoting economic development. Therefore, the essence of the current
land-based financing mode has changed from land finance to land financialization.

Keywords: Land-Based Financing Mode; Land Finance; Land Financialization; Land Transfer Costs
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Study on Economic Downturn, Stable Growth and the Structure Change of Land

Supply Pattern
Chen Jinzhi', Liu Xiaoguang® and Fan Zhiyong’
(1.School of Government Audit, Nanjing Audit University; 2.National Academy of Development and Strategy, Renmin
University of China; 3.School of Economics, Renmin University of China)

Summary: With the economic downturn since the financial crisis, China’s land supply market has witnessed a drastic
structural change, with tremendous expansion of infrastructure land and continuous contraction of industrial land and commercial/
residential land, which has also led to the rise of government debt and housing prices.

Based on this, this paper constructs a DSGE model embedding different types of land supply and local government land
mortgage behavior. Research shows that: in order to cope with the economic downturn, the local government has started a stable
growth pattern depending on large—scale supply of infrastructure land. In order to finance the huge expansion of infrastructure,
the government has to tighten the supply of commercial/residential land, thus obtaining higher monopoly land prices and more
land mortgage loans.

Further research finds that the more stable growth the local government desires and the stronger the preference for infras—
tructure, the more volatile the land supply structure will be. In addition, the reserve land mortgage mechanism also strengthens
the government’s impulse to tighten the supply of commercial/residential land to push up land prices, because the rise of land
price caused by supply contraction help the government relax its credit constraints. Finally, the discussion of property tax
indicates that although property tax does not change government’s goal of stable growth, it can partly alleviate the imbalance
of land supply structure.

According to our research, we put forward a series of policy suggestions. Firstly, the government should pay more atten—
tion to the people’s livelihood, and increase the land supply to curb the excessive rise of housing price. Secondly, the whole
society should accelerate the transformation of economic structure and industrial upgrading, and reduce its dependence on
land. Thirdly, the local government should actively resolve the risks brought by over-reliance on “land financialization” .

Keywords: Economic Downturn; Stable Growth; Land Supply Structure

JEL Classification: E32, R21, R14
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DOES LOW LAND PRICE PROMOTE INDUSTRIAL GROWTH
——From the Perspective of Land Mortgage Loan

CHEN Jinzhi" FAN Zhiyong?

(1. School of Government Audit, Nanjing Audit University;

2. School of Economics, Renmin University of China)

Abstract; Through a DSGE model, this paper finds that the low price of industrial land policy does not
necessarily increase industrial growth. In areas heavily dependent on land mortgage loan, low land price
makes the value of mortgage decline and raises the credit cost, leading to a weak industrial growth. Fur-
thermore, through the analysis of panel data of 101 cities from 2000 to 2015, we find that low land price
can indeed promote industrial development in the eastern region, but cannot significantly increase
industrial production in the central and the western regions. Considering the differences in dependence on
land mortgage loans between the eastern and the central/western regions, we believe that only when a re-
gion is independent of land mortgage loan, the low land price can significantly promote industrial growth.

Key words: industrial land; land mortgage loan; industrial growth
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ARTICLE INFO ABSTRACT

JEL classification: The COVID-19 pandemic has caused a global economic recession, forcing several countries to
E10 adopt credit easing policies. This study examines the impact of credit easing on housing price
E25

fluctuations from an income gap perspective. Through the construction and analysis of a het-

Ezi erogeneous agent model, we reveal that credit easing promotes the rise of house prices and a

positive correlation exists between the income gap and the effect of credit easing on house prices.
Ié::;vi (zrjas;ing Additionally, credit easing substantially enhances the housing demand of low-income people,
Income gap increasing debt and house prices. The analysis using panel data from 36 countries from 1970 to

Housing price 2018 confirms that compared to rising income for high-income people, a decline in the income
Heterogeneous agent model level of low-income people significantly increases credit easing effect on house prices.

1. Introduction

The COVID-19 pandemic has had a devastating effect on economies worldwide. To avoid a deep economic recession, most countries
have adopted super-credit easing polices. There are two common concerns regarding credit easing in society: (1) whether the excess
liquidity in the real estate sector will push up house prices; and (2) whether credit easing will induce a sharp increase in the leverage
ratio across sectors. On the one hand, the International Monetary Fund report released at the end of 2020 indicated a high global real
house price index (among the 63 samples, 47 countries and regions showed a rising trend in housing prices) at 167.26 (based on the
first quarter of 2000). On the other hand, the data from the Bank for International Settlements (BIS) show that at the end of 2020, the
“total debt/GDP” of the world’s major economies had exceeded 330%. Thus, these data validate the above concerns. It is increasingly
alarming as the recession hits low-income groups first, which will lead to a further widening of the income gap and significantly
increase the household leverage ratio of low-income people (Carr & Jayadev, 2015). Numerous studies after the 2008 financial crisis
demonstrated that (Bordo & Meissner, 2012; Kumhof et al., 2015; Malinen, 2016) during the US subprime mortgage crisis, the debt
ratio of low- and middle-income households increased sharply (primarily housing loans), which caused a sharp rise in housing prices
(Rajan, 2010). The question persists as to whether credit easing will push up housing prices further as the income gap expands and, if
so, in what way the mechanism works. As there is a lack of systematic discussion on this issue in the existing literature, we focus on this
issue in our study.

To address the above questions, we construct a heterogeneous agent model to explore the mechanism and then confirm the model
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Abbreviation list

OECD Organisation for Economic Co-operation and Development
LTV Loan-to-value

SWIID  Standardized World Income Inequality Database
SYS-GMM System generalized method of moments

WDI World Development Indicators

conclusions by analyzing cross-country panel data. This study argues that (1) as the income gap widens, the effect of credit easing on
housing prices increases; and (2) low-income people play a key role in the transmission mechanism because low-income people have
high housing demand; thus, loose credit can significantly increase housing prices by stimulating demand for houses by low-income
people with leverage. Based on this, this study has the following two innovations: (1) Although most studies have confirmed the
strong effect of credit constraint relaxation on the leverage ratio and house price, these studies generally ignore the structural effect of
the income gap, that is, whether there are differences in the promotion effect of credit easing on house prices under different income
gap conditions; (2) by constructing a heterogeneous agent model, it explicitly describes the behaviors of different income groups in
house purchasing and borrowing under credit easing conditions, which provides a new understanding of the rapid rise in house prices
from the perspective of the income gap.

The remainder of this paper is structured as follows. Section 2 reviews previous studies on credit easing, house prices, and income
gap, which reflect the marginal contribution of this paper. Section 3 explains the construction and solution of the theoretical model.
Section 4 analyzes the model to prove the aim of this research. Section 5 discusses an empirical test and mechanism analysis of the basic
conclusions of the theoretical model. Section 6 summarizes the conclusions of this study and proposes some suggestions.

2. Literature review

The existing literature has theoretically demonstrated the mechanism between credit and asset prices (Kiyotaki & Moore, 1997;
lacoviello, 2005; Liu et al., 2013, 2019). These studies generally believe that credit channels amplify the fluctuation of asset prices, and
credit easing can significantly increase asset prices, which further relaxes credit constraints, thus forming a positive feedback
mechanism. Kiyotaki and Moore (1997) believed that, on the one hand, the borrower would not default because the collateral (such as
land, property, and machine) value is greater than the loan value; on the other hand, because durable assets are production factors and
collateral for loans, the interaction between debt scale and asset price forms a strong “financial accelerator” dynamic mechanism. This
leads to a continuous and acute impact of asset price changes on macroeconomic fluctuations, indicating a close relationship between
asset price rises and financial crises. Based on the research of Kiyotaki and Moore (1997), lacoviello (2005) and Liu et al. (2013)
explained the reasons for the positive correlation between house prices and consumption and investment. They believed that rising
house prices stimulate household consumption and business investment by relaxing credit constraints, thus increasing output and
eventually promoting a larger increase in house prices. In a recent study, Liu et al. (2019) discussed the impact of changes in credit
constraints on housing prices and the price-to-rent ratio by introducing a heterogeneous agent model. The model assumes that the
housing demand of different agents is heterogeneous and that some agents with higher housing marginal utility face credit constraints.
This generates the liquidity premium of housing endogenously, which constitutes a wedge between house prices and rent, so that the
relaxation of credit constraints will simultaneously lead to a rise in house prices and price-to-rent ratios. Liu et al. (2019) provide a
concise and easy-to-deal framework for studying individual heterogeneity and house prices. Our study primarily draws lessons from
the background of their study.

The results of the empirical test also support the above theoretical framework; however, the difficulty lies in the reverse causal
relationship between credit supply and housing price growth. On the one hand, credit easing reduces financing constraints for bor-
rowers and increases total housing demand, leading to an increase in house prices. On the other hand, credit policy may predict
expectations of rising housing demand and house prices; thus, because the property as collateral becomes more valuable, cheap credit
may not be an impetus for rising housing prices but rather a byproduct of increasing housing demand. Therefore, by applying the
microeconometrics method, some studies have distinguished between the two causality effects using the change in the loan-to-value
(LTV) ratio of first-time home buyers (Duca et al., 2009), annual change range in the confirming loan limit (Adelino et al., 2012), and
deregulation of branch banks in the United States in the 1990s (Favara & Imbs, 2015) as instrumental variables or exogenous shocks.
Other studies comprehensively explore the interaction between credit and housing prices and test the above relations by constructing
structural equations or vector autoregressive models (Gerlach & Peng, 2005; Greiber & Setzer, 2007). These studies found empirical
evidence that the relaxation of credit constraints can effectively increase house prices.

Some researchers, studying the 2008 financial crisis, linked the income gap and credit easing with the housing price bubble. They
believed that the widening income gap was the culprit behind the financial crisis (Rajan, 2010; Reich, 2010). After the stagnation of
real incomes, the middle- and low-income groups can only increase borrowing to maintain their housing loans and living expenses,
which further spawns asset bubbles and aggravates financial risks. Rajan (2010) stated in his book “Fault Line” that the increasing
income inequality in American society led to the urgent demand for housing loans by low-income groups, resulting in a serious social
“fault line”. During this time, the U.S. government implemented a policy of low interest rates to stimulate consumption and appease
voters, which led to distortions in the loan market that made unqualified low-income households eligible for more mortgages. The
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resulting “subprime mortgage boom” promoted a sharp rise in house prices. These views have been summarized as the Rajan hy-
pothesis by other scholars (Fitoussi & Saraceno, 2010; Krugman, 2007; Stiglitz, 2013).

Although the Rajan hypothesis acknowledges that credit easing is closely related to the housing price bubble, the underlying reason
for credit easing remains the widening income gap; therefore, this hypothesis has also triggered much controversy. Bordo and Meissner
(2012) believe that low interest rates and economic growth are the primary causes of the housing price bubble, while the relationship
between the widening income gap and the probability of a financial crisis is weak or vague. Therefore, no causal relationship exists
between the income gap and housing prices; nevertheless, it may just be a coincidence. Levitin and Wachter (2012) believe that the
main driver of the housing price bubble is an increase in credit supply due to deregulation. Empirically, some studies have questioned
the conclusion that a widening income gap drives up housing prices (Abebe et al., 2020; Goda et al., 2019; Ozmen et al., 2019). Ozmen
et al. (2019) used Turkish data to study the relationship between the changes in income of various social classes and house prices from
2010 to 2018 and observed that the improvement in income of low-income groups stimulated the total demand for house purchases,
thereby promoting the rise of house prices. By contrast, changes in the income of high-income people have no significant effect on
house prices. Goda et al. (2019) studied the relationship between income inequality and housing prices in 18 Organisation for Eco-
nomic Co-operation and Development (OECD) countries from 1975 to 2010 and found a positive relationship between absolute income
inequality (the absolute wage level of the highest 5% income group) and house prices; however, no significant correlation was
observed between relative income inequality (Gini coefficient) and house prices. Abebe et al. (2020) selected a sample of 17 OECD
countries from 1870 to 2015. Owing to the long-time span, a serious interaction was observed between house prices and income
distribution. To address this endogenous problem, the authors assumed “whether a country was affected by communist culture” as the
instrumental variable and concluded that the larger the income gap, the lower the house price, which contradicted the Rajan
hypothesis.

In conclusion, the previous studies primarily have the following two deficiencies: (1) these studies often use the representative
agent model to explore the relationship between credit and house prices; however, they ignore the impact of the different income
groups’ behavior under credit easing on the change in house prices; (2) these studies are often the direct econometric verification of the
income gap and house price without considering the role of the income gap as a moderator variable in the relationship between credit
easing and house prices. By contrast, our study first confirms the positive correlation between credit easing and house prices and then
further indicates by mechanism analysis that the widening income gap strengthens this positive correlation. Therefore, this study
supplements the existing literature.

3. Theoretical model

This section expands the heterogeneous agent model of Liu et al. (2019) to analyze the mechanism of credit easing on house price
fluctuations under different income gap levels. The theoretical model assumes that the family is composed of a continuum of members,
and heterogeneity comes from an idiosyncratic shock to each member’s income. The funds for housing purchases come from both
internal and external financing. Therefore, one member’s house purchase behavior is determined by the collateral value (housing
value) and affected by their own income, which means that individuals with lower income tend to increase their debt level to afford a
house. To simplify the model, the output is only a function of labor. Following Liu et al. (2019), to focus on the heterogeneity of house
purchases, this study assumes that an individual’s non-housing consumption is unaffected by income distribution because of the
existence of some implicit financial arrangement. However, the shock to the income distribution will affect their house purchasing
decisions.

3.1. Model construction

The model assumes that the family is composed of continuous members in support of [w, @], and the total utility of the family is
derived from non-housing consumption (C,), labor (N;(»)), and housing consumption (h:(®)). As the consumption is fully insured, the
consumption level of each member remains the same. However, the existence of an income gap makes individuals hold different
houses, and this study assumes that the houses held by a family member  are h;(®). The final form of the family utility function is as
follows:

[E’Z:noﬁr{ /H:

where ¢ and 0 represent the relative risk-aversion coefficients of non-housing and housing consumption, respectively, and ¢ > 0, 8 € (0,
1). p € (0,1) is the intertemporal discount factor of the family utility. ¢ represents the share of housing consumption in the total utility;
the higher the number, the greater is the proportion of housing consumption in the family. U,(C,, N;(w)) are the utility functions of

U,(C,,N,(a)))lf"_th,(a))lfﬁ
1—0 1-6

dG(w)} (€Y

consumption and labor, which take the form of C; — yN:()" 7 /(1 + y),' where consumption brings positive utility to the family, while
labor brings negative utility (y measures its weight in utility). 1/y > 0 indicates Frisch’s labor supply elasticity, and its value is
generally between 1 and 5.

! The utility function form is selected to simplify the calculation.
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At the beginning of period t, the family’s income and property come from the wage income w,;N;(®) (where w; is the wage), residual
claim on the enterprise (0,), and present value of houses q:h;_1(®) that all members hold at the end of period t-1 (where g, is the
housing price). The family uses these funds to pay off debt b;_; in the last period and provides consumption for each member. The
remaining part I, is distributed equally to its members as transfer payment. Before making a purchase decision, I; of each member
receives an idiosyncratic income distribution shock zw, and then obtains the final income as I;(w) = (1 + rw), where w € (@, ®] and
G(w) are the cumulative distribution functions. We assumed that E(w) = 0, which means w < 0 < @. As an income shock is idio-
syncratic, @ can be used to mark each member. As 7 is non-negative, according to the definition of w, if ® < 0 (low-income people),
then a greater 7 leads to a lower member’s final income I;(1 + 7w), whereas if ® > 0 (high-income people), then a greater 7 means a
higher member’s final income. Therefore, 7 is a parameter that measures the income gap and is positively related to the income gap.
Note that the income distribution shock zw is the only source of the income gap in this model. Members use their income I;(w) and loans
di(w)/(1 + r) (where r; is the interest rate) to buy houses (g:h:(w)). Finally, the family’s budget constraint and the member’s house
purchase constraint are as follows:

C,+1+ /w di1 (w)dG(w) = /w WiN(@) + g1 (@) | dG(0) + 6, 2)
a (o) <h(@) + ®

Assume that production only uses labor, and its function form is y, = Z,N?, where Z, is the total factor productivity, a is the

production elasticity of labor, and N, is the sum of individual labor, which equals [’ N,(»)dG(). The family is the final owner of the

enterprise, which means that all profits of the enterprise belong to the family; therefore, ®, =y, — w,N;.

Similar to Kiyotaki and Moore (1997) and Liu et al. (2019), we introduce collateral constraint (4). To avoid information asymmetry,
the borrower must provide full collateral (the collateral here is house property with value g:h;(w)), which also determines the upper
limit of the loans. Specifically,

< kqh(w) “@

where « € (0, 1) denotes the LTV ratio. A larger x means that the higher the maximum of the loan, the looser the credit constraint. Eq.
(3) shows that as the low-income member’s I;(w) is small, more loan is required to buy a house. It is more likely that the low-income
member’s debt scale reaches the limit (xq:h;(w)). However, high-income people are not subject to credit constraints but become
suppliers of funds. Egs. (3) and (4) show that the low-income group has strong motivation to borrow funds and buy houses. The larger
the income gap, the lower the relative income of this group. Therefore, once credit constraints are relaxed, debt will first accumulate in
the low-income group.

3.2. Model solution

After building the model, we solved it. During decision-making, each period is divided into two sub-periods. In the first sub-period,
the family decides the consumption C;, and transfer payment I;, and all members simultaneously decide the labor supply N;(®). In the
second sub-period, after idiosyncratic shocks of income distribution, all members then decide houses h,(w) and bonds d.(w).
di—1(w),he—1(w) and r; are considered given in decision-making period t, and the first-order conditions are as follows:

A =U" (5)
a= [ " (1 + 10, (0)d6 (@) ©)
abZN™' = yU "N, (o)’ %)
1(@)q; = PEAc1Gi1 + b * (@) + kg, () ®)
(@) =m(w) + (1 + 1) Edeyy 9

where 1, 1,(w), and 7;(w) are the Lagrange multipliers associated with family budget constraint (2), member’s house purchase
constraint (3), and credit constraint (4), respectively. z;(w) can also be used as a measure of the tightness of the credit constraint, and
by definition of 7;(w), the greater the value, the tighter the credit constraint, and vice versa.

2 We assume that (1 + @) > 0, which means after the shock of income distribution, the poorest member can still obtain a positive income; E(w) =
0 ensures that the sum of each member’s income ff I;(w)dG(w) is still I, which is consistent with the total transfer payment of the entire family.
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Eq. (5) is the first-order condition with respect to C; when the family reduces consumption by one unit and increases the transfer
payment by the same amount, the family utility with respect to consumption will decrease 4; accordingly. Eq. (6) is the first-order
condition with respect to I;, when I;(w) increases, the member’s house purchase constraint can be relaxed, which improves the
total utility of the family, and the increasing value is equal to the weight (i.e., 1 + 7@) of the shadow price of each member’s house
purchase constraint. Eq. (7) describes the intertemporal substitution decision of each member for labor and consumption, combined
with Eq. (5), the labor supply of different members is the same; that is, N;(w) = N; = (aZ;/, )()1/ (Ity—a) Moreover, according to the form
of the production function, we know thaty, = (a/ )()”/ (1“7“>Z§1”)/ (14179, thys, output can be regarded as an exogenous variable. From
Eq. (8), the Euler equation of intertemporal housing allocation, we know that the cost of holding one unit of housing #,(w)q; is equal to
the sum of the discounted housing value in the next period pE;A;11q:+1, the utility gain ¢h, ?(@) from housing services in the current
period, and the liquidity premium «q,7, () brought about by holding housing.® Eq. (9) is the Euler equation for intertemporal lending,
which means that borrowing one more unit of funds will increase the utility of the family by #,(w); nevertheless, it increases the
discount value of repaying the debt (1 +r;)E:Ar1 at the interest rate of r;, as well as the loss of z;(w) of the current household’s utility
caused by stricter credit constraints. Therefore, the optimal choice of d;(w) is to increase utility equal to the sum of the two costs.
Further analysis shows that because z;(®) > 0 and (1 + r¢)EiAer1 > 0, thus 5,(w) > 0, which means that the member’s house purchase
constraint (3) is always binding. In addition, according to Egs. (8) and (9), we know that (1 — k)7:(®)qr = fEcAe+1(qer1 — (1 +1e)qe] +
oh%(w). With the increase in x and other conditions unchanged, only when the house price g, increases can both sides of the above
equation be rebalanced. Intuitively, the larger the income gap in a society, the tighter the credit constraints of low-income people, and
the rise of « significantly helps low-income groups purchase houses through loans. Moreover, because of the higher marginal utility of
low-income people (note that ¢h,?(w) increases as h,(w) decreases), the release of low-income people’s housing demand is more
powerful in promoting the rise of house prices, which is the basic logic of this study.

Finally, market-clearing conditions are required to complete the above model. This study assumes that the economic system is
autarky; therefore, one cannot borrow foreign debt, and the total debt balance must be zero. Furthermore, the supply elasticity of the
houses is zero, and the supply quantity is standardized to 1. Eqs. (10) and (11) are the clearing conditions of the bond and housing
markets, respectively. By integrating Egs. (2) and (3) and substituting into the formula of &;, we obtain the clearing conditions of the
commodity market: C; = y;, and 4, = (1 + y)/(yy:). From the above analysis, we know that y,; can be considered as a function of
exogenous parameters and variables, and thus C; and A, can also be considered exogenous variables. In conclusion, Egs. (1)-(11)
provide a complete depiction of the economic system.

/m d,(0)dG(w) =0 (10)

/M hy(@)dG(w) =1 (11

4. Model analysis

By analyzing the properties of the model, this section explores the effect of credit easing on housing prices under different income
gaps. Specifically, credit easing enables low-income people constrained by credit to purchase houses through more external financing,
which increases the housing demand of the whole society and finally pushes up house prices, which increase with the expansion of the
income gap. Proposition 1 proves that the greater the , the lesser the proportion of constrained members. Hence, the increase in their
house holdings and liabilities. Proposition 2 proves the conclusion (with the expansion of the income gap, the more credit easing can
significantly push up house prices) through a general equilibrium approach. Proposition 3 proves that low-income groups play a key
role in this mechanism.

Proposition 1.  There is a unique cutoff point @* in the support of the distribution G(@). When @ < @*, the credit constraint is binding, and
w*(k,7) is a decreasing function of k; that is, with an increase in the LTV ratio, the proportion of constrained members decreases accordingly.
Moreover, the number of houses occupied by these members and their debt ratios increase.

Proof: According to the above analysis, the unequal sign in Eq. (3) can be considered equal after integrating Eq. (3), imposing the market-
clearing conditions, and using the properties of “E(w) = 0”, we obtain

q:=1 12)

When o < w*, credit constraint (4) is binding, and from Eqs. (3) and (12), we obtain h(w) = (1 + tw)/(1 — k). Moreover, if ® > w*, then
m(w) = 0; and from Egs. (8) and (9), we have h;(w) = h,(w*) =522, so that the housing distribution among family members is

1+ 1—x), "
hu(w) = { ((1 + :5))//((1 - K)) > 3

% The definition of liquidity premium is to what extent purchasing one extra unit of housing can increase the collateral value. In this model, one
extra house purchasing can relax the credit constraint, and increase the value by xq.z(®).
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Eq. (13) shows that (1) the housing holdings of constrained people rise with the relaxation of credit constraints (dh,(®)/ dc > 0); (2)
with credit easing, the debt ratio of low-income people (d;(®)/I;(m) = k/(1 — k) is the increasing function of k) increases rapidly; (3)
housing consumption is increasing in income only for low-income people (w < ®*), and once the income is above a certain threshold
("), the level of housing consumption is constant. Such a pattern of house holding is verified by Kuhn et al. (2020), who observe
smaller housing wealth inequalities among high-income households.

From the assumption of utility function, we know that all members have the same utility function; under the principle of diminishing marginal
utility, low-income people have a higher marginal utility of housing (ph; % (w) is negatively related to hi(w)). Therefore, when the credit
constraint is relaxed, low-income people will hold more properties, which has an upward thrust on housing prices. This is what exactly happened
during the US housing bubble of 2001-2007 (Kuhn et al., 2020). Further substituting Eq. (13) into the expression of the housing
market-clearing condition (11), we obtain:

"
f 0dG(w) +w'[1 — G(@")]+x/7=0 (14)

LetF(w*) = ff wdG(w) + 0*[1 — G(w*)] + k/7, we can easily derive that, dF(»*)/dw* =1 — G(w*) > 0. First, we assume that — k/ 7 >
w, thus we obtain F(w)w + «/t < 0; then, from F(®)x/t > 0, the continuity and monotonicity of the function, and the intermediate value
theorem, we know that Eq. (14), there exists a unique interior solution w*. We further assume that F(0) > 0, thus ®* < 0, which means that
people subject to credit constraints are all low income. Second, by deriving the differentiation of the implicit functions for Eq. (14), we have dw* /
dc = [t(G(0*)—1)]"" < 0, which means that, with an increase in «, the proportion of credit-constrained members ((w* — w)/ (@ — ®))
decreases.

After exploring the relationship between the income gap and low-income people subject to credit constraints, we also need to analyze the
effect of credit easing on house prices. Before that, housing prices must be expressed in the sense of general equilibrium. First, based on
Proposition 1, when @ > o*, n:(w) = 0. Second, when o < w*, according to Egs. (8) and (9), we know that (1 — )q[m:(®) — 7(0*)] =
¢lh% () — h%(w*)), thus we have

[

@) m[(l+m))’€7(1+1m*)’5],w<w*
m(w)= —K t

(15)
0,0 > "

Finally, by arranging Egs. (6), (13) and (15), and integrating Eq. (8) across w, the dynamic evolution of housing prices (Eq. (16)) can be

obtained in the sense of general equilibrium:

G = PEgn s+ / (1 + 1)k (0)dG(w) + kg, / (1 4 10)7,()dG(0) (16)

2 [}

Ai(k,7) 1L, (k,7)

Among them, A.(k,7) and I1;(k,7) are the aggregate values of the marginal utility of housing and the liquidity premium, respectively. (1 +
) is the weight, and the total effect of both changes determines the final trend of the housing price” Its specific form is as follows:

A7) =91 — k)’ [/w (1 4 10)" ~°dG(w) + /m (1 +10)(1 + 70") ’dG(w) a7

2] o*

IL (k, 7) = pk(1 — )" {/ﬂf (1 +10)'’dG(w) — /ﬂ* (1 +10)(1 + 10") ’dG(w) (18)

@

After obtaining Egs. (16)-(18), we can derive Proposition 2.

Proposition 2. The greater the income gap, the more credit easing can drive the rise in housing prices.

The proof of Proposition 2 is somewhat cumbersome; thus it has been included in Appendix A.1. However, the economic intuition behind
Proposition 2 is obvious. The larger the income gap, the greater the marginal utility of housing for low (high) income people. Simultaneously, the
proportion of people subject to credit constraints will also increase.” Therefore, credit easing can stimulate the overall demand for housing
purchases, thereby driving up housing prices.

Proposition 3. Low-income people subject to credit constraints play a key role in the transmission mechanism of credit easing, driving up
housing prices.

Proof: Low-income groups subject to credit constraints are o € @, ®*]. The property of “w < ®* = > 7=

1+10*

" used in the argument of

4 After a simple iteration, we know that, g, = A, E,3" % o [Acsk(7) + Mk (7))

s . o . o o [ war)ror1-F)
By taking the implicit function derivative of formula (14), we obtain: dd% == TF] = PA=F@]

income gap can make the cutoff point move rightwards, and the proportion of people constrained by credit will also increase accordingly.

> 0, whch means that the widening
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A[A(k,7)+10, (k7))
oK

Proposition 2 is the key to the whole proof. If this property is not tenable, then < 0, and it is impossible to judge the sign direction

of M Therefore, under credit easing, the behavior of low-income people determines the housing price trend. Further observation

shows that I Hw G +m),) is directly proportional to the housing marginal utility ph;’ () of low (high) income people. Intuitively, constrained low-
income people have higher housing marginal utility. Therefore, after credit easing, such people release their housing demand through more
liabilities, thus pushing up the rise in house prices.

Summarizing Propositions 1-3, we can see that credit easing can increase house prices, in which low-income people’s constrained behavior
of raising debt for house purchases plays a key role. Thus, the proof of this conclusion under the framework of the heterogeneous agent model has
been completed.

5. Empirical analysis
5.1. Data sources and empirical model construction

As the theoretical model in this study is a general framework, after constructing and analyzing the theoretical model, this study uses
panel data at the country level to verify the basic viewpoints of the study. The main variables in the empirical test include the income
gap, housing prices, and indicators of credit constraints. We first use the Gini coefficient, which measures the income gap. There is a
positive correlation between the Gini coefficient value and income gap. The Gini coefficient measured by various countries has two
defects: huge differences in measurement standards and incomplete data. However, compared with other databases measuring income
gap, Standardized World Income Inequality Database (SWIID) significantly enhances the comparability and coverage of data (Solt,
2019). Therefore, SWIID has been adopted by most studies (Agnello & Sousa, 2014; Goda et al., 2019; Mei et al., 2018). For the
measurement of the Gini coefficient, SWIID includes market value and net value, where the calculation of market value is based on
income before tax and transfer payments and the calculation of net value is based on the adjustment of income after tax and transfer
payments. Obviously, the net value of the Gini coefficient measures the inequality of residents’ disposable income and can describe the
income gap accurately. Therefore, this study considers the net value as the benchmark of empirical analysis and uses the market value
of the Gini coefficient as the index of the robustness test. In addition, this study selects the income share held by the lowest 10% and
20% and the highest 10% and 20%, which come from the World Development Indicators (WDI), as important indicators in the
mechanism analysis. Second, following Liu et al. (2019), the house price data are obtained from the OECD database, which contains the
house price data of developed economies and the data of developing countries, which makes this empirical analysis more represen-
tative. Third, referring to Beck (2002) and Horioka and Terada-Hagiwara (2012), this study mainly uses “credit to the private
non-financial sector/GDP” to characterize the level of a country’s credit easing. The larger the value, the looser the country’s credit; the
data come from the BIS. Additionally, this study uses total credit to the private non-financial sector as a proxy variable to test
robustness. Finally, the remaining variables are obtained from the WDI. By matching the above databases, we obtained cross-country
panel data, including 36 countries from 1970 to 2018 (see the Appendix for a statistical description).

Eq. (19) studies the impact of credit easing on house prices for different income gaps. Through the model analysis, it can be
predicted that o and $ might be significantly positive. The baseline empirical model is as follows.

—
NHP;, = a - Cpnfs_gdp;,_, + p - interaction;,_, + y-Gini_net;,_, + 6 - Controls;, + f; +n, + e; (19)

where i and t denote the country and year, respectively; NPH; represents nominal house prices; f; and 7, are the country and year
dummies, respectively; and e; represents the random error term. To avoid the endogeneity problem caused by reverse causality, we
address the Gini coefficient (Gini net) and credit easing (Cpnfs_gdp) with a one-stage lag (subscript t-1). The interaction term refers to

“credit easing x Gini coefficient”. Controls; is a vector of control variables, including: (1) GDP per capita (GDPper) to control income
level (Ortalomagne & Sven, 2006); (2) inflation rate (IR) to control price level (Anari & Kolari, 2002); (3) total population (TP) to
control population factors (Yang et al., 2015); (4) land area (LA) to control land supply; (5) added value of the secondary (tertiary)
industry/GDP (S gdp; TI gdp) to control industrial structure (Shao et al., 2016). In this study, the macrovariables are treated loga-
rithmically to solve the problem of a right-deviation distribution. As the inflation rate is usually small and greater than —1, referring to
Rodrik (2008), this study uses the form of “In (1 + IR).” The statistical description and correlation matrix of all variables have been
included in Appendices A.2 and A.3. It should be noted that, given the non-stationarity of the time-series variables, we use variables
after first-order difference for the following regressions.°

5.2. Empirical results

According to the above empirical model, in Columns 1-4 of Table 1, we first explore the impact of credit easing on nominal housing
prices under different income gaps. The results show that with the control variables gradually added in Columns 1 and 2, the coefficient
of Cpnfs_gdp is always positive, finally stabilizes at approximately 0.37, and also passes the significance test at the 5% level, which
shows that credit easing or the rise of credit to the private non-financial sector significantly promotes housing prices. Furthermore, the
coefficient of the interaction is also significantly positive, indicating that as the income gap expands, the effect of credit easing on the

© We appreciate the reviewer for pointing out the problem brought by non-stationary time series variables.
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Table 1
Baseline panel regressions: Credit easing, income gap, and housing price fluctuation.
Variables @™ 2) ®3) @
NHP
Two-way Fixed Effect SYS-GMM
L.NHP 0.969***
(0.017)
Cpnfs gdp 0.465%* 0.371%* 0.374** 0.318**
(0.183) (0.169) (0.172) (0.147)
Cpnfs gdp x Gini_net 0.344** 0.236%** 0.227%** 0.466***
(0.157) (0.049) (0.053) (0.123)
Gini_net —2.189%** —1.444* —1.449* —1.627%***
(0.771) (0.757) (0.777) (0.544)
GDPper 1.527%%** 1.562%** 0.138***
(0.107) (0.110) (0.032)
IR 0.214 0.226 0.072
(0.140) (0.143) (0.223)
TP 3.290%** 3.260%** 0.129%**
(0.575) (0.586) (0.020)
LA 4.104 3.473 —0.027***
(3.507) (3.545) (0.008)
SLgdp —0.307*** —0.298*** 0.041
(0.0931) (0.0973) (0.069)
TlLgdp —0.109 —0.0674 —0.232
(0.193) (0.202) (0.175)
Constant 0.107* —0.0861 —0.0883 0.657
(0.0639) (0.0546) (0.0547) (0.803)
Observations 1052 794 764 813
Adjusted R? 0.2849 0.4300 0.4326
Number of countries 34 34 34 34
Two-way fixed effect Yes Yes Yes Yes

Note: (1) Robust t-statistics are given in parentheses. The *, **, and *** represent significance at the 10%, 5%, and 1% levels, respectively. (2)
Regressions in Columns 1-3 contain a two-way fixed effect, which refers to the fixed effect of country and year. (3) All the variables are winsorized at
the 1% and 99% levels to remove outliers. (4) Because of the existence of the interaction term “Cpnfs_gdp x Gini_net”, there is a severe multicollinearity
problem. However, without the interaction term, the maximum and mean values of VIF are 8.76 and 4.51, respectively, which indicates a slight
multicollinearity. (5) Regression in Column 4 uses the estimation method of SYS-GMM. The F statistic shows that the regression is overall significant
(p<0.01). The AR(1) test statistic is —1.65 (p = 0.099) and the AR(2) test statistic is —1.35 (p = 0.177), which means there is no second-order serial
correlation of the first-differenced errors. The Sargan test shows acceptance of the null hypothesis (p = 0.943 > 0.05), which reflects the effectiveness
of instrumental variable selection (the lag of instrumental variables in Column 4 is two periods or more).

improvement in housing prices is strengthened. Meanwhile, given the devastating impact of the 2008 financial crisis on the housing
market, the regression results are similar to those in Columns 1 and 2 after excluding the 2008 sample (Column 3). To further address
the endogeneity problem and model-setting bias, Column 4 adopts a dynamic panel data approach using a system generalized method
of moments (SYS-GMM) as the estimation method, and the results are still as expected. In summary, the benchmark regression in
Table 1 is highly consistent with the conclusion of the theoretical model: the greater the income gap, the more strongly credit easing
can promote a rise in house prices.

Table 2 presents the results of the robustness checks. First, Columns 1-3 substitute the corresponding variables in Table 1 with the
market value of the Gini coefficient (Gini mkt) and total credit to the private non-financial sector (Cpnfs total). The results show that the
basic conclusions in Table 1 have not changed. Second, given the large differences in economic and social development between OECD
and non-OECD countries, the subsamples of these two groups of countries are reanalyzed in Columns 4 and 5 and without interaction
terms, this study discovered that despite the sample of non-OECD countries being small (Column 5), the significance and the absolute
value of the coefficients of non-OECD countries is much larger than that of the OECD sample (Column 4), which indicates that the
implementation of a credit easing policy in less developed countries and regions can give rise to housing prices. As the sample statistics
show that the mean Gini coefficient in OECD countries is 0.258, while that in non-OECD countries is 0.899, the regression results prove
the robustness of our conclusion.

After testing the robustness of the baseline panel regressions, the underlying mechanism must be further explored. Thus, the study
has established that the house purchase and debt behavior of low-income people play a key role; that is, the larger the income gap, the
more low-income people will buy houses by increasing the leverage ratio in the context of credit easing, which promotes an increase in
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Table 2
Robust check of baseline panel regressions.
Variable m ) 3 [©)] 5
NHP
Variable substitution OECD non-OECD
Credit easing Cpnfs_gdp Cpnfs_total Cpnfs_total Cpnfs_gdp Cpnfs_gdp
0.120%** 0.310%** 0.409%** 0.0479 0.409%**
(0.0437) (0.0679) (0.0696) (0.0497) (0.133)
Credit easing x 0.041%** 0.138** 0.343%***
Gini coefficient (0.011) (0.0581) (0.0880)
Gini coefficient Gini_mkt Gini_ net Gini_mkt Gini_ net Gini_ net
—1.082%** —1.143%** —3.214%** —0.357* —0.221
(0.274) (0.413) (0.635) (0.208) (0.919)
Constant 0.0650 —0.0902* —0.0851 —0.0801 0.0445
(0.0663) (0.0531) (0.0524) (0.0527) (0.117)
Observations 794 794 794 678 116
Adjusted R? 0.510 0.522 0.536 0.472 0.752
Number of countries 34 34 34 27 7
Controls Yes Yes Yes Yes Yes
Two-way fixed effect Yes Yes Yes Yes Yes

Note: (1) Robust t-statistics are given in parentheses. The *, **, and *** represent significance at the 10%, 5%, and 1% levels, respectively. (2) All
regressions contain a two-way fixed effect, which refers to the fixed effect of country and year. (3) All the variables are winsorized at the 1% and 99%
levels to remove outliers. (4) Control variables contain GDPper, IR, TP, LA, SI gdp and TL gdp.

Table 3
Mechanism analysis of credit easing and low-income people.
Variable (€] (@3] 3) 4
NHP
Cpnfs_gdp 0.386%** 0.457%%* —0.0611 —0.232
(0.102) (0.132) (0.151) (0.238)
Cpnfs_gdp x Income share of different income classes —8.349%** —4.253%* 0.898 1.101*
(3.016) (1.656) (0.581) (0.657)
Income share of different income classes LI10 LI_20 TIL.10 TI_20
44.26%** 22.69%** —4.076 —5.236
(15.03) (8.165) (2.848) (3.231)
Constant —-12.26 0.0052 —0.0004 —0.0003
(24.64) (0.0303) (0.0305) (0.0304)
Observations 338 338 338 338
Adjusted R2 0.601 0.600 0.591 0.592
Number of countries 29 29 29 29
Control variables Yes Yes Yes Yes
Two-way fixed effect Yes Yes Yes Yes

Note: (1) Robust t-statistics are given in parentheses. The *, **, and *** represent significance at the 10%, 5%, and 1% levels, respectively. (2) All
regressions contain two-way fixed effect, which refers to the fixed effect of country and year. (3)All the variables are winsorized at the 1% and 99%
levels to remove outliers. (4) Control variables contain GDPper, IR, TP, LA, SI_gdp and TI_gdp. (5) LI_10, L1_20, TI_10, and TI_20 represent the income
shares held by the lowest 10%, lowest 20%, highest 10%, and highest 20%, respectively.

house prices. Table 3 shows the mechanism based on the income proportions of the different income groups. Columns 1-4 show the
regression results of substituting the variable of the income gap with the income share of each income class (the interaction terms are
adjusted accordingly). The results suggest that credit easing effectively promotes the rise in housing prices, and the effect becomes
increasingly significant with a decline in the income share of low-income people. However, with the rise of the income share of high-
income people, the promoting effect of credit easing on housing prices seems to be less significant. Notably, the absolute values and
significance of the coefficients of the interaction terms in Columns 1 and 2 are much higher than those in Columns 3 and 4. Therefore,
compared with the rise in the income share of high-income people, the decline in the income share of low-income people plays a crucial
role in promoting the rise in house prices, which also proves that low-income people play a significant role in the transmission
mechanism.” The above results confirm that the widening income gap leads to a large flow of loose credit to low-income people, thus
increasing house prices.

7 Unfortunately, the existing data cannot verify the mechanism of credit easing to promote the rise of house prices by releasing the housing
demand of low-income people.

498



J. Chen et al. International Review of Economics and Finance 93 (2024) 490-502

Hence, after the robustness check and the mechanism analysis, the empirical test verifies the basic conclusion and transmission
path of the theoretical model, that is, with the expansion of the income gap, the credit easing policy will further push up housing prices,
in which low-income people play a pivotal role.

6. Conclusions and recommendations

Previous studies have shown that credit easing can significantly stimulate housing prices. The results of this study show that the
larger the income gap, the stronger the promotion effect of credit easing on rising house prices. This is because low-income people have
a higher marginal utility for housing, and credit easing will make it easier for low-income people to obtain loans. The lower the income,
the stronger the motivation to buy houses, resulting in increasing house prices. The panel data at the country level constructed in this
study further confirms the above conclusions that low-income people play a more significant role in transmission mechanisms than
high-income people. Our model also depicts that the debt ratio of low-income groups increases significantly in a credit-easing envi-
ronment, which affects financial stability owing to unbalanced fluctuations in the credit structure (Kumhof et al., 2015). Therefore, in
the context of the widening income gap in countries worldwide (Piketty, 2015), a need to alleviate the problem of high housing prices
and defuse household debt risk by making policies is required in three directions: narrowing the income gap, preventing excessive
liquidity from flowing into the real estate market, and increasing the housing supply for low-income people, which is also helpful for
developing country’s policy-making.
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Appendix

A.1 Proof of Proposition 2

First, by merging the similar items and using E(w) = 0, we have A.(k, 1)+ M.(k, 7) = p(1 — ) [fw L dG(w) + “

@ (1+m) w*
K (k.0)+ (x, 0-2 @ (1+70)dG(a
(11;[15) dG(w) — o] ] Second, ¢ 1){;‘:17( 0l _ p(1-0)(1—«) {f:)) (114:7;) dG(w) + mi %7 (1+11w o ] For low-income peo-
ple subject to credit constrained (w <w*), we know “-— +1rw > Tt Hm, ’; therefore, by E(w) = 0, we have [ o —(lﬁij.c)w) 1+11m*)” a
" (1+20)dG(e A(ed) 4T ()] (o ur _ [ wdG(@)

f(u ((ffm)” and e Jo [ulf,’j)r (lit;”f)ﬁ]dG( ) > 0. Finally, by imposing %~ = —~§—— (derived from the implicit
derivative of Eq. (14)) and F(w) = 0, we have OZ[A‘(K‘(,’T);(Ht<K")]O< f: llﬂ’; 2 dG (o) + [2 'ff{ff" - —“(T;K/)@e [fo (1 + 70)dG(w) — 1] = fg
(1-0) 0 * (1+10)dG(w)] (B wdG(w) ) 0 (o (1+10)dGw)] (@ wdGw) i :
(1+‘m’w dG( )+ {1 + 176((‘")[; fﬁ”‘" w} ' fw* (’I}er)&”))ﬁ' Let H(e) - fg (147 ww dG( >+ [1 + l—G(a)")fg finu“ ‘ ] ’ f " (’i)JrTww) 1t 1s

obvious that H(0) = 0, then from the previous assumption that ®* < 0 and using the property of “w < »* = Hﬁ > ’ again, we can

1+nu*
easily obtain dH(H > 0, thus M > 0. Thus, we have proved that M > 0 and W > 0.
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A.2 Statistical Description of all variables in the paper

Table A.1
Statistical Description

Var (inlog)  Definition Number of Mean Standard Minimum  First Median  Third Maximum
samples deviation quartile quartile

NHP Nominal house price 1417 3.843 0.986 0.665 3.36 4.184 4.604 5.02

Gini_mkt Gini coefficient before tax 5468 —0.802 0.146 —1.261 —0.886 -0.79 —0.712 —0.43
and transfer payment

Gini_net Gini coefficient after tax and 5468 —0.984  0.232 —1.523 -1.148 —0.945 —-0.818 —0.532
transfer payment

LI10 Income share held by lowest 1677 0.025 0.01 0.004 0.017 0.026 0.032 0.043
10%

TI10 Income share held by highest 1678 0.262 0.053 0.183 0.22 0.248 0.296 0.4
10%

LI120 Income share held by lowest 1678 0.063 0.02 0.019 0.048 0.065 0.079 0.098
20%

TI20 Income share held by highest 1678 0.374 0.052 0.294 0.334 0.362 0.411 0.498
20%

Cpnfs_gdp Credit to the private non- 2038 4.501 0.642 2.747 4.096 4.64 4.964 5.71
financial sector/GDP

Cpnfs_total Total credit to the private 2053 5.186 2.003 —0.228 3.908 5.254 6.496 9.841
non-financial sector

GDPper per capita GDP 11886 8.28 1.468 5.472 7.134 8.177 9.449 11.31

IR Inflation rate 9790 0.083 0.125 —0.025 0.024 0.048 0.094 0.862

TP Total population 15671 15.685 3.039 9.204 13.746 15.683 17.577 22.118

LA Land area 14935 11.766 3.586 2.996 9.939 12.168 14.015 18.338

SI_gdp Added value of the secondary 9606 3.228 0.446 1.925 2.98 3.27 3.519 4.219
industry/GDP

TI_gdp Added value of the tertiary 8945 3.877 0.266 3.038 3.718 3.899 4.068 4.408
industry/GDP

Note: All the variables in the paper are winsorized at the 1% and 99 % levels to remove outliers.

A.3 Correlation coefficient matrix of all variables in the paper
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Table A.2

Correlation Matrix of All the Variables

Corr NHP Gini_mkt Gini_net L11o TI10 LI20 TI20 Cpnfs_gdp Cpnfs_total ~ GDPper IR TP LA SI_gdp TI_gdp
NHP 1

Gini_mkt 0.0881 1

Gini_net 0.0109 0.5838*** 1

LI10 —0.0019 —0.5696*** —0.7549*** 1

TI10 —0.089 0.5165* 0.8771* 1

L120 0.0272 —0.5579* —0.8205%*** —0.9065*** 1

TI20 —0.0965 0.5243***  0.8884***  —0.8774*** 0.9954***  —0,9349*** 1

Cpnfs gdp 0.4340***  0.0004 —0.4590%**  0.4373***  —0.5322*** (0.4968***  —0.5410%** 1

Cpnfs_total 0.6697* 0.0597 0.1158 —0.269 1

GDPper 0.1732%**  0.0991*** 0.1954***  —0.4082*** * . ¥ 0.4969**F 1

R —0.6126*** —0.0116 0.0740***  —0.0984*** (0.1785***  —0.1325*** (.1737** —0.4756%** —0.2896*** —0.1752*** 1

TP 0.0641 —0.1353*** —0.0465* —0.0595 —0.0779 0.1055%** —0.3356*** 0. ok B *0.0295 1

LA —0.1846*** —0.0142 0.0218 —0.1905*** —0.2109***  0.2324***  —0.3499*** Rk . *0.0708***  0.9051*** 1

SI_gdp —0.3407*** 0.0125 0.0418 —0.0739 0.1064***  —0.0938**  0.1120%**  —0.3473*** —0.1965*** 0.2132***  0.0728***  0.3770***  0.4300*** 1

TI_gdp 0.3765***  0.2580***  —0.1344*** —0.0008 —0.1450***  0.0543 —0.1391%** 0.6213***  0.4587***  0.5707***  —0.2356*** —0.2217*** —0.3134*** —0.3133*** 1

Note: The *, **, and *** represent significance at the 10%, 5%, and 1% levels, respectively.
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