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An externally dependent economy 
and real estate bubbles

Lijian Sun and Shengxing Zhang

The two prom�nent phenomena �n the world economy �n recent years have been 
excess�ve monetary l�qu�d�ty and asset pr�ce bubbles (Bank for internat�onal 
settlements 2004; Un�ted Nat�ons 2006; oecd 2006). in the past, Western 
�ndustr�al�sed countr�es exper�enced d�fferent k�nds of bubbles, for example: 
�nformat�on technology (iT) stock bubbles from 1996 to 1999; bond pr�ce bubbles 
from 2000 to 2002; and real estate bubbles from 2002 unt�l now. Although each 
bubble had spec�fic character�st�cs (hunter et al. 2005),1 the latest research 
shows that excess�ve monetary l�qu�d�ty �s an �nd�spensable factor �n expla�n�ng 
recent pr�ce bubbles �n cap�tal markets—for example, stock, bond and real 
estate markets (iss�ng 2002; Gouteron and szp�ro 2005).

The co-movement of excess�ve monetary l�qu�d�ty and asset pr�ce bubbles 
began to attract econom�sts’ attent�on as early as 1929 w�th the start of the 
Great depress�on. At that t�me, econom�sts agreed that a lend�ng boom would 
st�mulate bubbles �n cap�tal markets (Wh�te 1990). spec�fically, for the case 
of the Japanese bubble economy �n the late 1980s, many Japanese scholars 
also po�nted out that the Japanese government’s expanded monetary pol�cy 
dur�ng yen apprec�at�on resulted �n stock and real estate bubbles. some have 
descr�bed the Japanese economy as suffer�ng from depress�on because of the 
burst�ng of the bubble (ok�na and sh�ratsuka 2005). on the other hand, many 
other researchers expla�n that t�ght monetary pol�cy can �nduce the collapse 
of financ�al markets (Fr�edman and schwartz 1982; Bernanke 2001; Posen 
2006). much recent emp�r�cal research, however, reveals that there �s no d�rect 
causal l�nk between a central bank’s monetary pol�cy and asset pr�ce bubbles 
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(Bordo and Jeanne 2002; m�shk�n and Wh�te 2002; detken and smets 2004). 
in th�s sense, monetary pol�c�es are ne�ther the cause of nor the cure for asset 
pr�ce bubbles.

Nevertheless, monetary l�qu�d�ty has now become obv�ously excess�ve all 
over the world, so the key po�nt �s to uncover the ma�n cause of th�s phenomenon 
and �ts relat�onsh�p w�th asset bubbles. in recent years, many scholars have 
expla�ned the mechan�sm of excess�ve l�qu�d�ty. ortalo-magne and rady (2006) 
argued that the �mpact of bus�ness cycles on personal �ncome �nduced changes 
�n monetary l�qu�d�ty, wh�ch �n turn �nfluenced hous�ng demand, caus�ng surges 
�n real estate pr�ces. Add�t�onally, a lack of �nvestment channels would force 
�nvestment to concentrate �n well-behaved markets so that speculat�ve bubbles 
�n these markets became �ncreas�ngly pervas�ve (Ventura 2004; caballero and 
kr�shnamurthy 2005). other scholars found that �n bank-based countr�es, real 
estate bubbles and collapses were common, wh�ch was an outcome of the 
myop�c behav�our of banks: when the economy was boom�ng, banks �ncreased 
lend�ng for real estate purchases when pr�ces were r�s�ng, and cut lend�ng when 
real estate pr�ces were fall�ng. Thus, the myop�c behav�our of banks �ntens�fies 
pr�ce fluctuat�on (herr�ng and Wachter 2005).

excess�ve monetary l�qu�d�ty �n ch�na �s fierce and the growth rates of m1 
and m2 are much greater than that of gross domest�c product (GdP) (People’s 
Bank of ch�na 2006). Yuan and Fan (2003) and the research group of the ch�na 
real estate chamber of commerce (2006)2 report that excess�ve monetary 
l�qu�d�ty �ndeed leads to real estate bubbles, although �t does not br�ng about 
h�gh �nflat�on �n commod�ty markets, as the central bank worr�ed �t would. 
sun (2006) �nd�cates that the mechan�sm of real estate bubbles �n ch�na �s 
s�gn�ficantly d�fferent from that �n Western �ndustr�al�sed countr�es. Therefore, 
the object�ve of th�s chapter �s to explore the reasons for excess�ve monetary 
l�qu�d�ty �n ch�na and �ts �mpact on real estate pr�ces. 

From exam�nat�on of the fundamental macroeconom�c �nd�ces, and the 
overlapp�ng generat�on (olG) model expla�n�ng the h�gh sav�ng rat�o of the 
younger generat�on (T�role 1985), and us�ng emp�r�cal analys�s of prov�nc�al 
panel data, we make three contr�but�ons. F�rst, we exam�ne the log�c beh�nd 
real estate bubbles �n ch�na. We focus on the way that excess�ve monetary 
l�qu�d�ty—as the root of real estate bubbles—results from the �ncreas�ngly 
externally dependent econom�c structure. second, we test the v�ew that 
excess�ve monetary l�qu�d�ty does not st�mulate pr�vate consumpt�on because 
res�dents are less confident of ma�nta�n�ng the�r �ncomes. on the contrary, �t 
�ncreases the burden on the bank�ng system by encourag�ng excess�ve pr�vate 
sav�ngs as a result of �neffic�ent cap�tal markets. Th�rd, we look at how real 
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estate bubbles are a result of pr�vate precaut�onary sav�ngs. Wh�le each agent, 
�nclud�ng banks and �nd�v�duals, tr�es to �nvest �n assets w�th safe and h�gh 
returns, the aggregate result �s over-�nvestment �n these assets. The r�sk of a 
‘cred�t crunch’ thus �ncreases and soc�al welfare �s �mpa�red. 

Adm�ttedly, some scholars have also �nvest�gated the �nfluence of surpluses 
�n the balance of payments on asset pr�ces �n emerg�ng markets. For �nstance, 
Park and Park (1995) take the example of financ�al l�beral�sat�on �n south 
korea—wh�ch led to fore�gn cap�tal �nflows �n the 1990s—and appl�ed the 
keynes�an general equ�l�br�um model to expla�n how the apprec�at�on of nom�nal 
exchange rates accompan�ed by cap�tal �nflows �nfluenced the relat�ve pr�ce 
of tradable and non-tradable goods. They found that although the real �nterest 
rate was very h�gh because of t�ght monetary pol�c�es, opt�m�st�c expectat�ons 
towards the real estate market offset the effort to restr�ct the money supply, �n 
the end lead�ng to real estate bubbles. 

The common po�nt �n these art�cles �s that a real estate bubble results from 
huge cap�tal �nflows, wh�ch alter the nom�nal exchange rate and the domest�c 
pr�ce level, d�stort�ng the real exchange rate. in the case of the ch�nese economy, 
however, we argue that even �f the nom�nal exchange rate does not change and 
the cap�tal account rema�ns str�ctly regulated, real estate bubbles can occur, 
as long as fore�gn reserves dr�ven by exports keep grow�ng and the financ�al 
system �s underdeveloped. collyns and senhadj� (2002) found �n the emp�r�cal 
analys�s of the east As�an financ�al cr�s�s that fore�gn �nvestors’ over-opt�m�sm 
and the frag�le financ�al system caused bubbles �n stock markets and real estate 
markets. Th�s research �s also a reflect�on of the open�ng of the cap�tal account 
�n a vulnerable financ�al system. st�ll, the above research on the frag�l�ty of 
financ�al systems cannot expla�n why bubbles occur only �n real estate markets 
w�thout the open�ng of the cap�tal account �n countr�es such as ch�na (ogawa 
and sun 2001), wh�le our paper val�dates the relat�onsh�p between excess�ve 
monetary l�qu�d�ty and real estate bubbles �n ch�na’s economy, based on our 
theoret�cal model about pr�vate sav�ng and �nvestment behav�our and related 
emp�r�cal analys�s.

real estate bubbles are complex that scholars have not yet ach�eved 
agreement on the�r causes, features and �nfluences (hunter et al. 2005).3 
Accord�ngly, there are confl�ct�ng pol�cy suggest�ons (meltzer 2003; Tr�chet 
2005; roub�n� 2006). in th�s chapter, we are not so amb�t�ous as to explore a 
complete set of related econom�c �nd�ces or an �ntegrated one affect�ng real 
estate bubbles. in th�s sense, monetary l�qu�d�ty �s just one of many �mportant 
factors caus�ng real estate bubbles and our research �s complementary to 
other research �n th�s field. The �ndex of excess�ve monetary l�qu�d�ty, however, 
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emphas�ses the effect of �mbalances �n the econom�c structure on real estate 
bubbles, wh�ch has not been stud�ed systemat�cally before. on the other hand, 
many factors revealed by prev�ous research expla�n�ng bubbles are related 
to excess�ve monetary l�qu�d�ty, such as money �llus�on (Brunnerme�er and 
Ju�ll�ard 2006), �ncomplete �nformat�on (morr�s and sh�n 2002; Favara and song 
2006), �nelast�c house supply (Gyourko et al. 2006), buyer opt�m�sm (herr�ng 
and Wachter 2005; case et al. 2003) and �ncomplete financ�al markets (ste�n 
1995; ortalo-magne and rady 2006).

To fully reflect the �nfluence of structural excess�ve monetary l�qu�d�ty on 
real estate bubbles, we make several �mprovements on the ex�st�ng l�terature. 
F�rst, we find that excess�ve monetary l�qu�d�ty results from tw�n surpluses (the 
cap�tal account and the current account) �n the balance of payments under the 
r�g�d exchange rate system, rather than from expand�ng monetary pol�c�es, 
wh�ch �s der�ved from fundamental pr�nc�ples of open macroeconom�cs and 
related macroeconom�c �nd�ces commonly accepted by scholars (calvo et al. 
1993; Agénor and mont�el 1999). second, excess�ve consumer sav�ngs w�ll lead 
to over-�nvestment �n bubble assets �n an �ncomplete financ�al market where 
bubbles are expected, accord�ng to the olG model for pr�vate sav�ngs and 
�nvestment behav�our (caballero and kr�shnamurthy 2005). Th�rd, we select 
bank depos�ts as the �ndex for excess�ve monetary l�qu�d�ty rather than bank 
loans (used by prev�ous researchers), based on the phenomenon that sav�ngs 
accompan�ed by the growth of fore�gn reserve �ncrease rap�dly and banks over-
�nvest �n real estate assets. last but not least, we create an �ndex for l�qu�d�ty 
sp�llover effects to �dent�fy the �nfluence of l�qu�d�ty d�fferences on real estate 
bubbles across prov�nces. 

our research shows that �n the case of real estate bubbles �n contemporary 
ch�na, the sav�ngs �ndex �s stat�st�cally more s�gn�f�cant than the loan 
�ndex, wh�ch man�fests the structural excess�ve monetary l�qu�d�ty to be an 
�nd�spensable reason beh�nd real estate bubbles. Therefore, our suggest�on 
of a rad�cal approach to appeas�ng the surge of real estate bubbles �n ch�na 
�s to solve the structural �mbalance �n the ch�nese economy—spec�fically, the 
confl�ct between the expans�on of trade and the frag�l�ty of financ�al systems.

The externally dependent economy and excessive monetary 
liquidity

ch�na’s rap�dly grow�ng economy has the follow�ng features: extens�ve fixed 
�nvestment (i) grows rap�dly; domest�c demand led by �nd�v�dual consumpt�on 
(c) rema�ns m�ld; wh�le at the same t�me, res�dent�al d�sposable �ncomes keep 
�ncreas�ng and pr�vate sav�ngs (s) �n banks grow proport�onally4 (F�gure 17.1 and  
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People’s Bank of ch�na 2006). That �s, �nvestment �n ch�na �s surplus compared 
w�th domest�c consumpt�on but �nsuffic�ent compared w�th domest�c sav�ngs 
s�nce s-i>0. Th�rd, though net exports (eX-im) are �ncreas�ng substant�ally, the 
scale �s st�ll l�m�ted. ch�na’s gross exports account for more than 60 per cent of 
GdP, wh�ch �s much larger than the figure the Un�ted states and Japan (the rat�o 
of net exports to GdP �s a commonly used �ndex for the external dependence of 
an economy). most exports are of manufactured products, a h�gh proport�on of 
wh�ch are from fore�gn-owned enterpr�ses (F�gure 2). The �ncrease �n exports �s 
accompan�ed by the �mportat�on of h�gh value-added �ntermed�ate goods (im).5 
The last character�st�c �s that the ch�nese government’s fiscal pol�cy tends to 
be conservat�ve (T>G).

From a bas�c pr�nc�ple of open macroeconom�cs, the comb�nat�on of 
superfluous domest�c sav�ngs and conservat�ve fiscal pol�cy w�ll lead to a 
trade surplus.

( ) ( ) ( )S I T G EX IM− + − ≡ −  (1)

F�gure 17.1  Growth rate of residents’ savings, 1995–2006
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 in fact, w�th the pers�stently fast-grow�ng ch�nese economy and the 
�ncreas�ngly externally dependent econom�c structure accompany�ng that 
growth (dependent on exports and fore�gn d�rect �nvestment), the tw�n surpluses 
�n the balance of payments are �nev�table. Therefore, w�th a stable exchange 
rate,6 a last�ng surplus �n the current account (cA), led by a trade surplus 
(eX-im), and the cap�tal account (kA). led by fore�gn d�rect �nvestment (Fdi), 
tr�gger �ncreases �n fore�gn reserves, recently �n ch�na, to h�stor�cal he�ghts 
(see equat�on 2 and F�gure 17.2).

CA KA RE+ ≡  (2)

excess�ve l�qu�d�ty (uncontrollable �ncrease �n monetary supply, m) result�ng 
from the expand�ng fore�gn reserve w�ll restra�n the ‘m�racle’ of last�ng rap�d 
econom�c growth �n an externally dependent econom�c structure. in order to 
ma�nta�n the pr�ce compet�t�veness of domest�c enterpr�ses, the central bank 
has to �mplement contract�ve monetary pol�c�es7 (we define a contract�ve 
monetary pol�cy as forc�bly lower�ng domest�c cred�t, dc, to stab�l�se monetary 
supply, m)8 (see F�gure 17.3).9

F�gure 17.2 Twin surplus of balance of payments, 1990–2005

-100000

-50000

0

50000

100000

150000

200000

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

Current account (mil.US$)
Long term capital account (mil.US$)
Short term capital account (mil.US$)
Error and omission (mil.US$)

Source: ch�na W�nd database.



350

China—Linking Markets for Growth

F�gure 17.3  Comparison of growth rates of M1, M2 and bank loans, 
2001–2006 (per cent)
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F�gure 17.4  Growth rate of real estate prices, 1999–2005 (per cent)
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spec�fically, we employ the equat�on of the central bank’s balance sheet to 
show the mechan�sm of money supply

M DC RE≡ +  (3) 

Although the comb�nat�on of t�ght monetary pol�cy, pers�stently grow�ng 
fixed �nvestment and the over-sav�ng behav�our of consumers effect�vely rel�eve 
the pressure of �nflat�on �n the commod�ty market, the frag�le bank�ng system �s 
fac�ng the challenge of excess�ve monetary l�qu�d�ty (F�gure 17.3). For �nstance, 
confined by the macro control pol�cy and �nst�tut�onal restr�ct�ons, banks cannot 
freely expand loans to enterpr�ses and adjust depos�t and cred�t �nterest rates. 
hence, the boost�ng of depos�ts (see F�gure 17.1 and m2 �n F�gure 17.3) worsens 
the �mbalance on commerc�al banks’ balance sheets. 

once banks try to balance the�r balance sheets, they have to pursue 
h�gh-return assets10 such as real estate loans. on the demand s�de, ch�nese 
consumers have to suppress current consumpt�on and save most of the�r 
�ncreas�ng �ncome �n banks �n order to �nvest �n safe and �ncreas�ngly valuable 
assets11 for future health �nsurance, pens�ons, educat�onal expend�ture and 
unemployment �nsurance. The expand�ng supply and demand of l�qu�d�ty can 
boost real estate pr�ces (see F�gure 17.4).12

it �s the externally dependent econom�c structure (export dependent and 
Fdi dependent) that br�ngs excess�ve monetary l�qu�d�ty (pr�vate sav�ngs or 
m2), rather than relaxed monetary pol�cy (the �nflat�on of m1 or dc), as �n 
�ndustr�al�sed countr�es. W�ll excess�ve monetary l�qu�d�ty from externally 
dependent econom�c structures cause real estate bubbles, as the relaxed 
monetary pol�cy does �n �ndustr�al�sed countr�es? What �s the mechan�sm for 
and features of �t? We w�ll answer these quest�ons through formal theoret�cal 
models �n the next sect�on. 

A simple OLG model

We use an olG model13 to analyse the �nherent connect�on between the 
externally dependent economy and real estate bubbles. We note the coex�stence 
of a lack of soc�al secur�ty, lagged development of financ�al systems and fast 
growth of pr�vate sav�ngs �n ch�na. muth (1961), Brock (1975) and Gaber (1990) 
set up the rat�onal bubble mechan�sm. The p�oneer�ng paper of T�role (1985) 
�ntroduced the rat�onal bubble mechan�sm �nto the olG model to study asset 
pr�ce bubbles, wh�ch shows that �n a dynam�cally �neffic�ent economy w�th 
excess�ve cap�tal accumulat�on, rat�onal bubbles would reduce the excess�ve 
cap�tal accumulat�on and thus real�se Pareto’s �mprovement.14 The model of 
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caballero and kr�shnamurthy (2005), however, and our paper suggest that �n 
an externally dependent (dynam�cally �neffic�ent) economy, the rat�onal bubble 
could lower soc�al welfare15 by a cred�t crunch �n the bank�ng system when 
bubbles burst, although �t could st�mulate enterpr�ses to expand the�r product�on 
when the real estate market booms. Wh�le caballero and kr�shnamurthy 
(2005) focus on econom�es dependent on fore�gn debt, we focus on econom�es 
depend�ng on exports and Fdi growth, wh�ch �s the case �n ch�na. so, we bel�eve 
that our model can better expla�n the story beh�nd excess�ve monetary l�qu�d�ty 
and real estate bubbles �n the ch�nese economy.

model set up

F�rst, we assume an externally dependent economy of two overlapp�ng 
generat�ons. spec�fically, the young generat�on born at the beg�nn�ng of per�od 
‘t’ works �n fore�gn enterpr�ses that are export or�ented and grow at a constant 
rate ‘g’. For precaut�onary �ncent�ves ment�oned above, the young generat�on 
saves all �ts �ncome, Ft, �n the form of fore�gn sav�ngs or �nvestment �n the real 
estate market (the only two �nstruments w�th safe and h�gh returns) �n order to 
get h�gh and smoothed �ncome. The total assets of the old generat�on �n per�od 
t+1 amounts to Ft+1,t (measured by fore�gn currency), wh�ch the old generat�on 
uses e�ther to produce as entrepreneurs or to fund entrepreneurs’ product�on 
as bankers.16 For s�mpl�ficat�on, �ncome from the old generat�on’s career w�ll 
cover the consumpt�on of the whole soc�ety. in add�t�on, the fixed asset tK  
owned by the old generat�on w�ll be bequeathed to the young generat�on.

obv�ously, �ncome d�fference between the young generat�on �n per�od ‘t’ 
and per�od t+1 �s determ�ned by the growth rate of exports, s�nce the young 
all work �n export-or�ented enterpr�ses:

1 (1 )t tF g F+ = +   (4)

if the young generat�on �nvests δ part of the�r �ncome �n the real estate market 
and the annual return of real estate �nvestment �s br  (a stochast�c var�able), 
then the total fore�gn assets17 of the old generat�on �n per�od t+1, accumulated 
from per�od ‘t’, when they are young, �s

  *
1, [ (1 ) (1 )(1 )]b

t t tF F r rδ δ+ = + + − +% %  (5)

Furthermore, the old-generat�on entrepreneurs collateral�se the�r fixed 
assets, tK , to borrow banks’ fixed assets for manufactur�ng and use the�r 
fore�gn assets (marked as 1,t tF +

 ) to �mport raw mater�als from abroad. The rates 
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should be above one, denoted as R and 1
BL

tr+  respect�vely. All funds are ut�l�sed 
to manufacture domest�c non-durable products, wh�ch �n turn br�ngs a return 
of ‘R’ per un�t of �nvestment. (‘R’ �s determ�ned exogenously by product�v�ty.) 
Therefore, the ex post trade surplus at per�od ‘t’ �s equal to the exports of the 
young generat�on m�nus the �mports of the old generat�on,

Ft+1 – Ft+1,t = [( g – r* ) – δ( rb – r* )] Ft (6)

Namely, the trade surplus �ncreases w�th the growth rate of exports, wh�le �t 
decreases w�th the �nvestment scale and return �n the real estate market. 

W�th the equ�l�br�um of the cred�t market, banks’ max�mum lend�ng should 
be equal to entrepreneurs’ max�mum borrow�ngs,

1,
1

t t tBL
t

RF K
r
ρ

+
+

=%
%

 (7)

�n wh�ch ρ �s the valuat�on coeffic�ent for the collateral�sed fixed assets g�ven 
by banks (ρ �s a pos�t�ve number, usually smaller than one, s�nce banks w�ll not 
lend as much as the collateral�sed value). entrepreneur�al value �s determ�ned 
by product�on technology, return on �nvestment and cap�tal cost, so the return 
�s

 
1, 1

1

( )BL
t t t t tBL

t

RRK RF R r K
r
ρ

+ +
+

+ + −% %
%

 (8)

 
Banks’ profits are from rent of the�r real estate and �nterest from lend�ng so 
they w�ll rece�ve at the end of per�od t+1

1, 1
BL

t t t tRK F r+ ++    (9)

s�nce the probab�l�ty for the young generat�on to become bankers or 
entrepreneurs �s fifty-fifty, the young w�ll choose the�r house �nvestment rat�o 
to max�m�se the�r expected �ncomes �n the future, 

    

 
1 1

1,0 1
1

max
2 2
t t

t t t t t
t

R r R r RE RK F K
rδ

ρ+ +
+≤ ≤

+

 + −
+ + × 

 

% %%
%  (10)

second, regard�ng the mechan�sm of bubbles �n the real estate market, we 
assume that the �ntr�ns�c value of real estate �s zero. Th�s s�mpl�ficat�on focuses 
our attent�on on the ‘bubble s�de’ of the real estate market. s�nce the �ntr�ns�c 
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value of real estate �s stable when bubbles emerge �n the market, we bel�eve 
th�s s�mpl�ficat�on to be reasonable. When the young generat�on �n per�od ‘t’ 
bel�eves that the purchased real estate can be sold to the next generat�on at 
a h�gher pr�ce, speculat�on w�ll preva�l and the self-fulfill�ng rat�onal bubble 
w�ll come �nto ex�stence. in th�s sett�ng, the growth rate of real estate pr�ces �s 
determ�ned by the growth rate of the young generat�on’s earn�ngs and exports. 
more spec�fically, br g= , �n wh�ch br  represents the growth rate of real estate 
pr�ces.

in th�s model, we see that the ‘structural’ tw�n surpluses of the balance of 
payments (see equat�ons 1, 2) br�ng about excess�ve l�qu�d�ty, wh�ch �n turn 
forms bubbles �n the real estate market. The young w�ll sell the�r assets �n 
advance altogether18 only when external shock forces bubbles to expand too 
rap�dly ( br g> ). so people beg�n to cons�der that �ncome growth cannot 
susta�n the bubbles and the bubble bursts because of the�r sell�ng act�on. if 
the probab�l�ty of a bubble burst �s π, then the expected return of real estate 
�nvestment ( ˆbr ) �s

 1 + ˆbr  = (1 – π)(1 + g) (11)

s�nce we focus on consumers’ mot�vat�on for real estate �nvestment and 
the correspond�ng real estate bubble, we assume the expected return of real 
estate �nvestment to be always greater than fore�gn sav�ngs,

ˆbr  – r* = (1 – π)(g – r*) – π(1 + r*) > 0 (12)

in add�t�on, the movement of real estate pr�ces could �nfluence the loan supply 
and demand �n the cred�t market (see equat�ons 5, 7), wh�ch �n turn �nfluences 
banks’ lend�ng rates. Therefore, dur�ng the bubble economy, the lend�ng scale 
�s  1, [1 ( )]B

t t tF r g r Fδ∗ ∗
+ = + + −  and the loan rate �s 1 1

BL B
t tr r+ += ; when the bubble has 

burst, the lend�ng scale w�ll be 1, (1 )(1 )C
t t tF r Fδ∗
+ = + − , w�th the lend�ng rate 

assumed to be 1 1
BL C

t tr r+ += .19

The opt�mal portfol�o allocat�on of the young generat�on

The first order cond�t�on of the opt�m�sat�on problem (equat�on 10) �s 

0)()(
1

)1( 11* =+−+
+
−

− ++

∗
C
t

B
t rRrR

r
rg ππ  (13)

The opt�mal allocat�on parameter, δ, does not appear �n the first order 
cond�t�on. The econom�c mean�ng �s that as long as the lend�ng rates ( 1

B
tr+  

and 1
C

tr+ ) under the cond�t�on of a susta�ned bubble and bubble collapse are 
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determ�ned �n advance by the young generat�on, they can always max�m�se 
the�r expected �ncome and they are �nd�fferent about the portfol�o allocat�on, 
s�nce the potent�al loss (return = -1) of the bubble collapse (the probab�l�ty �s 
π) �s always offset by the potent�al ga�n (g-r*) of the bubble susta�n�ng (the 
probab�l�ty �s 1-π). here, 1( )B

tR r ++  �s the normal return of banks �n a bubble-
susta�n�ng per�od and 1( )C

tR r ++  �n a bubble-burst per�od.
on the other hand, we need to make sure that the cred�t market �s clear. 

Ut�l�s�ng the equ�l�br�um of the cred�t market (equat�on 7), we can get the 
equ�l�br�um lend�ng rate when bubbles are susta�ned

 
 

1 *max 1,  
1 ( )

B
t

Rr
r g r
ρ
δ+ ∗

 
=  + + −   (14)

For s�mpl�ficat�on, we let t tF K= , and assume that ρR < 1.20 obv�ously, 1 1B
tr+ =  

means that the sav�ngs �n the young generat�on are so abundant that supply of 
loans of the old generat�on forces the lend�ng rate to the bottom l�ne.

l�kew�se, the lend�ng rate when bubbles burst �s
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The equat�on means that when bubbles burst, the sav�ngs of the young 
generat�on contract, as does the lend�ng of the old generat�on. Therefore, the 
lend�ng rate r�ses. of course, the lend�ng rate should be no smaller than one 
and no greater than the return of product�on ‘R’.

Us�ng the first order cond�t�on (equat�on 13), together w�th 1 1B
tr+ =  (and 

equat�on 15), we can get the ex ante opt�mal portfol�o allocat�on (δ*).21 
Accord�ng to the �nd�v�dual opt�mal portfol�o allocat�on, we can confirm the 

conclus�on of ex�st�ng references �n the �ntroduct�on that bubbles do st�mulate 
real �nvestment. The �ncrease of real �nvestment does not, however, necessar�ly 
just�fy the allocat�on. in the next sect�on, we w�ll judge the appropr�ateness of 
the opt�mal allocat�on, δ*, accord�ng to �ts �nfluence on soc�al welfare.

evaluat�on of soc�al welfare and over-�nvestment �n the real estate 
market

s�nce the asset value of the young generat�on �s elevated �n a bubble economy, 
the values of the entrepreneurs’ cap�tal and the banks’ loan scale both �ncrease. 
The total soc�al output �s

 * *1 1[1 ( )] ( 1)
2 2

B
t t t

RQ F r g r R RK RKδ            ρ
+

= + + − + − +  (16)
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There would, however, be two poss�b�l�t�es when bubbles burst. The first �s 
that w�thout cred�t crunch, featured by 1 1C

tr+ = , the total soc�al output �s

 
, *1 1(1 )(1 ) ( 1)

2 2
C S

t t t
RQ F r R RK RKδ                    ρ+

= + − + − +  (17)

The second �s that w�th cred�t crunch, featured by 1 1C
tr + > , the total soc�al 

output �s

 , *(1 )(1 )C L
t tQ RF r RKδ= + − +  (18)

compar�ng the three equat�ons on aggregate output, we find that bubbles 
have two effects. one �s to st�mulate product�on (equat�on 16); the other �s 
to restra�n product�on (equat�ons 17 and 18). Therefore, the government w�ll 
max�m�se the expected soc�al output tak�ng both effects �nto account. Not�ce 
that the object�ve funct�on of soc�al welfare �s d�fferent from that of �nd�v�dual 
expected �ncome:

0 1
max (1 )C BQ Q
δ
π

≤ ≤
+ − π

here ,C C SQ Q=  or ,C C LQ Q= . Then we could obta�n

1
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The first order cond�t�ons do not hold and we get the corner solut�on. For 
the first �nequal�ty, the model has assumed that the expected return of bubble 
assets �s greater than the fore�gn depos�t rate. To the other �nequal�ty, s�nce 
th�s �s when the loss of soc�al output reaches �ts max�mum, the �nequal�ty �s 
st�ll acceptable. Bes�des, bank cred�t rates are r�g�d �n the two extreme po�nts, 
wh�ch �nd�cates that the �ncrease of real estate �nvestment rat�os does not affect 
the lend�ng rate �n the two extreme po�nts, but the real estate �nvestment rat�o 
has a pos�t�ve monoton�c correlat�on w�th the cred�t rate �n the m�ddle area. if 
we denote δS

 and δL
 as the cr�t�cal values for the cond�t�ons of ‘m�ddle term=1’22 

and ‘m�ddle term=R’ respect�vely, we can conclude (see equat�ons 19 and 20) 
that the government’s opt�mal preference �nvestment rat�o, δG, �s always δS �n 



357

An externally dependent economy and real estate bubbles

both cond�t�ons. As well, δG
 �s always lower than the �nd�v�dual opt�mal rat�o, δ*. 

Th�s means that �nd�v�dual �nvestment �n the real estate market �s speculat�ve 
and, from the perspect�ve of soc�al welfare, �nd�v�dual rat�onal �nvestment �n 
real estate markets �s excess�ve. 

δG = δS < δ* (21)

in short, the model demonstrates that w�th an �ncomplete financ�al market, 
the excess�ve monetary l�qu�d�ty brought about by export �ncreases w�ll be 
transformed �nto �nd�v�dual mot�vat�on to �nvest �n the real estate market, 
result�ng �n rat�onal or speculat�ve bubbles. From the v�ewpo�nt of soc�al welfare, 
the �nvestment �s excess�ve. Follow�ng the styl�sed fact and the olG model, 
quant�tat�ve analys�s w�ll be g�ven below.

Data, variable selection and empirical modelling

Th�s sect�on �ntends to answer quant�tat�vely two �mportant quest�ons. is 
excess�ve monetary l�qu�d�ty �s the ma�n contr�butor to real estate bubbles �n 
ch�na? is there speculat�ve �nvestment �n the real estate market?

We adopt panel data analys�s based on the reg�onal data from 28 prov�nces23 
�n ch�na rather than the t�me-ser�es analys�s us�ng macroeconom�c data. Th�s �s 
because excess�ve monetary l�qu�d�ty �s a new phenomenon that has emerged 
only �n recent years.24 Therefore, the t�me-ser�es analys�s cannot �dent�fy the 
bubble for lack of suffic�ent data (kalra et al. 2000). 

The cross-prov�nc�al panel data �n th�s chapter are from February 2004 to 
december 2005. even �f year-on-year adjustment �s conducted to ensure the 
cons�stency of emp�r�cal analys�s w�th the theoret�cal model, and to rel�eve the 
problem of the t�me-ser�es character�st�c, each var�able st�ll has as many as 
308 observat�ons. We further study the r�pple effect (cameron et al. 2006), that 
�s, to �ntroduce the sp�llover l�qu�d�ty var�able �n order to d�scuss the �nfluence 
of cross-prov�nc�al l�qu�d�ty d�fferences on local real estate pr�ces. it �s an 
�mportant cr�ter�on of speculat�ve �nvestment (the second �ssue to be tested) 
uncovered by the styl�sed fact and the theoret�cal model of whether the r�pple 
effect �s stat�st�cally s�gn�ficant.25

s�nce we want to exam�ne the real estate bubble result�ng from the externally 
dependent economy, we use the d�fference between the growth rate of real 
estate pr�ces �n ch�na m�nus the short-term Us bond rate as the dependent 
var�able �n our emp�r�cal model, accord�ng to the theoret�cal model (see equat�on 
12). As real estate pr�ces are not obta�nable d�rectly, we calculate the pr�ces from 
the d�v�s�on of the sales revenue and the sale pr�ce of commerc�al houses.
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When select�ng �ndependent var�ables, we choose the growth rate of 
sav�ngs,26 rather that of bank loans or monetary supply, because we want to 
emphas�se the role of monetary l�qu�d�ty. in fact, banks are regulated w�th 
respect to the rat�o of depos�ts to loans dur�ng the sample per�od; the scale of 
loans �s therefore determ�ned by that of sav�ngs. And the down payments of 
�nd�v�duals and the autonomous lend�ng of enterpr�ses, wh�le not �ncluded �n 
cred�t var�ables, are reflected �n sav�ngs. so, the growth rate of sav�ngs can 
better �llustrate real estate bubbles. 

The sp�llover effect var�ables are measured by the d�fference between the 
growth rate of local sav�ngs and aggregate sav�ngs. Th�s �ndex can exam�ne 
whether cap�tal w�ll flow from cap�tal-r�ch areas to cap�tal-defic�ent areas. 
such cap�tal flow w�ll promote real estate bubbles �n cap�tal-defic�ent areas. 
W�th cross-prov�nc�al cap�tal flows, the growth rate of real estate pr�ces all over 
ch�na could tend to converge. As for other �ndependent var�ables that need 
to be controlled, we choose var�ables accord�ng to the survey on emp�r�cal 
works about real estate bubbles (cameron et al. 2006) and the ava�lab�l�ty of 
ch�nese data. spec�fically, these var�ables are the growth rate of res�dent�al 
�ncome, enterpr�se profits, losses of loss-mak�ng enterpr�ses and land pr�ces.27 
res�dent�al �ncome and enterpr�se profits can reflect fundamentals of the 
economy, but can also control the �nfluence of cross-prov�nc�al d�fferences of 
econom�c development on real estate pr�ces. The �nclus�on of the var�able of 
losses of loss-mak�ng enterpr�ses follows a new argument that enterpr�ses w�th 
low product�v�ty and profitab�l�ty tend to speculate �n the real estate market 
(Ventura 2004). construct�on cost �s also a fundamental factor that cannot be 
om�tted. But s�nce the reg�onal data for th�s var�able are not access�ble, we 
use land pr�ce as �ts �ndex. land pr�ces were found �n the same way as the 
real estate pr�ce.

Therefore, the panel data model we employ �s

[the rate of change �n real estate pr�ce after adjustment]it = 
α + β1[growth rate of personal sav�ngs]�t + β2[growth rate of corporate sav�ngs]�t  
+ β3[res�dent�al overflow sav�ngs]�t + β4[entrepreneur�al overflow sav�ngs]�t  
+ β5[growth rate of personal �ncome]�t + β6[growth rate of corporate profits]�t  
+ β7[growth rate of corporate losses]�t + β8[growth rate of land pr�ces]�t + ε�t.

28 

For each var�able �n the model, we exam�ne �ts character�st�cs, from wh�ch we 
can �ntu�t the �nfluence of excess�ve monetary l�qu�d�ty on real estate bubbles 
(not tabulated).
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most of the monthly data �n th�s chapter are from the ch�na W�nd database 
and data about prov�nc�al sav�ngs are from Statistics Monthly, publ�shed by 
the People’s Bank of ch�na. All var�ables are adjusted to el�m�nate seasonal 
effects (the year-on-year growth rate) as well as �nflat�on (adjusted by the 
consumer pr�ce �ndex). The Us �nterest rate �s adjusted by the Us consumer 
Pr�ce index.29

Results of empirical analysis 

Table 17.1 shows the est�mat�on of the emp�r�cal model of panel data d�scussed 
above. models 1 and 2 are analysed �n order to test the robustness of the general 
model 3, espec�ally for the s�gn�ficance of the �nd�ces for excess�ve monetary 
l�qu�d�ty. in model 1, we cons�der only the �mpact of the scale of sav�ngs on 
real estate pr�ces. model 2 further exam�nes the sp�llover effect of excess�ve 
monetary l�qu�d�ty.

obv�ously, whether �n the general model or the s�mpl�fied models, the growth 
of local sav�ngs (monetary l�qu�d�ty) also has a pos�t�ve �nfluence on the real 
estate pr�ce. in the sample per�od we selected, the monetary l�qu�d�ty of local 
enterpr�ses has a larger �nfluence on the real estate pr�ce. interest�ngly, after 
controll�ng the l�qu�d�ty �nd�ces, although the s�gn of the est�mated parameters 
of the growth rates of res�dent�al �ncome, land pr�ces and enterpr�se profits 
are cons�stent w�th the general econom�c pr�nc�ples, none are stat�st�cally 
s�gn�ficant. For the growth rate of losses of loss-mak�ng enterpr�ses, the 
parameter �s also �ns�gn�ficant and even the s�gn of the parameter �s �ncorrect.30 
Therefore, the excess�ve monetary l�qu�d�ty �s probably the dom�nant factor 
support�ng real estate bubbles. Th�s result answers the first quest�on ra�sed 
at the beg�nn�ng of the prev�ous sect�on.

As for the sp�llover effect �nd�ces, only the enterpr�se sav�ngs sp�llover 
var�able has a s�gn�ficant effect on real estate pr�ces, wh�le the res�dent�al 
sav�ngs sp�llover var�able does not contr�bute to the bubbles.31 Th�s result 
confirms the speculat�ve behav�our of enterpr�ses �n the real estate market s�nce 
we bel�eve the cross-reg�onal cap�tal flows are, to a large extent, speculat�ve. 
Thus, we have answered the second quest�on.

The constant �s s�gn�ficant, wh�ch shows that those �mportant var�ables we 
put �nto the constant do have �nfluence over real estate bubbles. s�nce we use 
growth rates for all the var�ables �n the regress�on, the determ�nant coeffic�ent 
(r square) �s relat�vely low. 

in order to ensure the prec�s�on of the panel data analys�s method, we apply 
the Breusch-Pagan lm Test and the hausman Test to the sample (see Table 
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Table 17.1  Estimation of random effecta, b

dependent var�able: hous�ng pr�ce adjusted model 1 model 2 model 3

explanatory var�able (all �n annual growth rate)
res�dent�al sav�ngs 0.487***  1.284*** 1.263***
 (0.174) (0.348) (0.368)
enterpr�se sav�ngs    1.709***        2.075***        2.179***
 (0.212) (0.493) (0.501)
res�dent�al sav�ngs sp�llover effect         0.307           0.226   
  (0.542) (0.554)
enterpr�se sav�ngs sp�llover effect                        1.727***        1.839***
  (0.518) (0.525)
res�dent�al �ncome                                        0.048   
                                 (0.110)
land pr�ce                                        0.023   
                                 (0.017)
enterpr�se profit                                        0.003   
                                 (0.043)
losses of loss-mak�ng enterpr�ses                                       –0.015   
                                 (0.031)
constant       –0.137***       –0.274***       –0.285***
 (0.034) (0.050) (0.051) 
r-squared overall  0.1588 0.1884 0.2049
Number of observables          .308             .308             .308   
rho (fract�on of var�ance due to u_�) 0.539 0.548 0.561

Notes: * p<0.10 ** p<0.05 *** p<0.01 
a stata �s employed to perform the panel data analys�s. The number �n parentheses ‘()’ 
represents the standard error of the est�mat�on.  
b s�nce �n Breusch-Pagan’s lm Test, ch�-sq(27) = 90.23988, P-value = 9.7e-09; 
heteroskedast�c�ty �n group ols regress�on �s phenomenal so that �t �s necessary to use panel 
data models. Furthermore, �n the hausman Test, ch�-sq(8) = 2.06, P-value = 0.9790, wh�ch 
means that the null hypothes�s of no correlat�on between the fixed term and �ndependent 
var�ables cannot be rejected. Therefore, we use random-effect models �n our est�mat�ons.
Source: Authors’ calculat�ons.
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17.1). From the random effect model employed, we can see that the reg�onal 
character�st�cs of real estate pr�ce growth �s not fixed, wh�ch could be a result 
of the overflow effect of monetary l�qu�d�ty. 

Conclusions

F�rst, we argue that an externally dependent economy w�th structural 
�mbalances character�sed by tw�n surpluses can, for example, br�ng about 
excess�ve monetary l�qu�d�ty under a r�g�d exchange rate system. excess�ve 
l�qu�d�ty of th�s k�nd �s d�st�nctly d�fferent from that of the standard case �n 
wh�ch excess�ve l�qu�d�ty �s the result of a k�nd of loose monetary pol�cy a�med 
at combat�ng econom�c slow�ng or depress�on.

second, we extend c–k’s sav�ng-�nvestment model to uncover that 
excess�ve monetary l�qu�d�ty can �ncur rat�onal bubbles �n real estate markets 
�n an economy such as ch�na’s, where �ts financ�al market has not been well 
establ�shed. Under these c�rcumstances, people tend to speculate �n the real 
estate market out of the precaut�onary sav�ngs mot�vat�ons of smooth�ng the�r 
�ncome. Th�s mechan�sm �s not covered �n the current l�terature about ch�nese 
real estate bubbles (Wang 2005; Y� 2005). The ex�st�ng stud�es of the �nfluence 
of excess�ve monetary l�qu�d�ty on real estate pr�ces have not pa�d enough 
attent�on to the relevant effect of the externally dependent econom�c structure 
on real estate bubbles.

Th�rd, we select sav�ngs and sp�llover var�ables of sav�ngs to test the 
mechan�sm of real estate bubbles �ntroduced by bas�c macroeconom�c 
pr�nc�ples and the olG model. Through panel data analys�s of 28 prov�nces, 
we found that the current real estate bubble �n ch�na �s caused ma�nly by the 
externally dependent econom�c structure, wh�ch results �n excess�ve monetary 
l�qu�d�ty. enterpr�se sav�ngs and the�r sp�llover effect play more �mportant roles 
than the�r res�dent�al counterparts.

Based on the above results, our pol�cy suggest�on to solve the problem of 
excess�ve monetary l�qu�d�ty �s that, �n the short term, the government should 
�ntens�fy fiscal and monetary restra�nt on speculat�ve real estate �nvestment (for 
example, to �ncrease the cap�tal adequacy rat�o of the banks and ra�se taxes on 
real estate �nvestments). Th�s w�ll mod�fy �nd�v�duals’ rat�onal expectat�ons of 
the surge of real estate pr�ces: �n the long term, the government should change 
the current r�g�d exchange rate system, develop ch�nese financ�al markets, 
�mprove the soc�al secur�ty system and adjust the dependence of growth on 
expans�on of net exports.32
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Notes

1 There has been much research on the �ssue of real estate bubbles recently. some excellent 
surveys are �ncluded �n hunter et al. (2005).  most focuses on the follow�ng aspects: the causes 
and measurement of real estate bubbles, the�r �mpact on the real economy and government 
superv�s�on and regulat�on of real estate �nvestment. some excellent surveys are �ncluded �n 
hunter et al. 2005.

2 invest�gat�ons of hous�ng reform and relat�ve quest�ons on the late 1990s could take Zhou 
2003 and sato 2006 as references. it �s obv�ous that the abundance of �nd�v�duals �nvolved 
�n real estate speculat�on nowadays �s a consequence of government-d�str�buted affordable 
hous�ng �n the early reform per�od.

3 k�ndleberger (1987) defined asset bubbles th�s way: ‘[a] sharp r�se �n pr�ce of an asset or 
a range of assets �n a cont�nuous process, w�th the �n�t�al r�se generat�ng expectat�ons of 
further r�ses and attract�ng new buyers—generally speculators �nterested �n profits from 
trad�ng rather than �n �ts use or earn�ng capac�ty. The r�se �s then followed by a reversal of 
expectat�ons and a sharp decl�ne �n pr�ce, often result�ng �n severe financ�al cr�s�s—�n short, 
the bubble bursts.’

4 recently, enterpr�se sav�ngs have been �ncreas�ng gradually, because profits are decl�n�ng 
and the renm�nb� �s expected to apprec�ate.

5 Though the contr�but�on of net exports to GdP �s low, process�ng-trade enterpr�ses absorb 
numerous low-pa�d workers and exports help rel�eve the deflat�onary pressure from the growth 
of product�on capac�ty.

6 if the pr�ce-adjust�ng monetary pol�cy �s effect�ve, exchange rate adjustment can �nh�b�t 
excess�ve monetary l�qu�d�ty better than the contract�ve monetary pol�cy �n the current s�tuat�on 
of the tw�n surpluses. due to the frag�l�ty of the ch�nese financ�al system, however, and the 
externally dependent economy, the central bank cannot act�vely employ pr�ce-adjust�ng 
pol�c�es (mck�nnon 2005 and Frankel 2004).

7 The �nflat�on pressure tr�ggered by excess�ve monetary l�qu�d�ty could �ntens�fy polar�sat�on 
between the r�ch and the poor.

8 The central bank also act�vely appl�ed the ster�l�sed monetary pol�cy �n the fore�gn exchange 
market from 2003 to 2005, although the �ntervent�on was weak compared w�th the surges of 
cap�tal �nflows. The government’s burden w�ll, however, become large �f ster�l�sat�on �s used 
for a long t�me. 

9 m1 stands for cash and demand depos�t, m2 �ncludes sav�ng depos�t and m1. F�gure 17.3 
shows clearly the central bank’s ster�l�sed monetary �ntervent�on. 

10 in c�rcumstances of �nterest rate regulat�on, banks have no r�ght to lower the sav�ngs �nterest 
rate. even �f banks can, most people could also put excess�ve l�qu�d�ty �nto the bank�ng system 
for real estate �nvestment w�th safe and h�gher returns.  

11 in th�s paper, assets w�th safe and h�gher returns refer to assets w�th rat�onal bubbles. currently 
�n ch�na, bubbles occur most eas�ly �n those assets well supported by government pol�c�es 
and by opt�m�st�c expectat�ons �n the market. As long as the market bel�eves the boom �s 
susta�nable, safe and h�gher returns w�ll pers�st. real estate bubbles �n contemporary ch�na 
�llustrate the mechan�sm.

12 From F�gure 17.4, the pr�ce decl�ne from 2005 �s due to str�cter regulat�on by the government 
on the entrance of fore�gn cap�tal �nto the real estate market. Therefore, some fore�gn hot 
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money left th�s market, wh�ch �s cons�stent w�th the phenomenon of hot money fl�ght from 
ch�na as d�splayed �n F�gure 17.2, wh�ch shows negat�ve net short-term cap�tal �nflow. Th�s 
pos�t�ve correlat�on between monetary l�qu�d�ty and real estate pr�ces �s �n accordance w�th 
our theory and emp�r�cal results. 

13 Blanchard and F�scher (1989) covered var�ous theoret�cal mechan�sms of olG models us�ng 
three chapters �n lectures on macroeconom�cs. ljungqv�st and sargent (2004) expla�n the 
appl�cat�on of olG �n the second ed�t�on of the famous recurs�ve macroeconom�cs Theory. 
There are also some class�cal papers on olG models. For �nstance, we can categor�se olG 
models accord�ng to asset attr�butes �nto the follow�ng types: the olG model w�th money 
(samuelson 1958); w�th corporate bonds (d�amond 1965); w�th corporate bonds and bubble 
assets (T�role 1985); w�th equ�ty and corporate bonds (Abel et al. 1989); w�th government 
bonds (Barro 1973); and w�th pens�on funds (d�amond and m�rrlees 1978).

14 Blanchard and Watson 1982, We�l 1987 and Ventura 2004 also value bubbles pos�t�vely.
15 k�ng and Ferguson 1993, sa�nt-Paul 1992 and Grossman and Yanagawa 1993, wh�le study�ng 

econom�c growth, po�nt out that bubbles can also occur �n a dynam�cally effic�ent economy, 
wh�ch could lower the �nvestment rat�o �n real cap�tal, and technology advancement slows 
down accord�ngly. Thus, econom�c growth �s hampered and soc�al welfare decl�nes. 

16 such a set up �s to emphas�se ‘�nvestment’ �nstead of ‘consumpt�on’. Add�ng consumpt�on 
behav�our �nto the model, such as done by T�role (1985), w�ll not change the result of our 
paper.

17 We assume that the fixed exchange rate �s one for s�mpl�c�ty and domest�c currency �s 
convert�ble through the current account. 

18 The fall of real estate pr�ces �n 2005 �n ch�na cannot be �nterpreted as a burst of bubbles; �t 
was just a temporary effect of macro control pol�c�es (currently, br g< ). 

19 Although the lend�ng rate �s r�g�d, cred�t rat�on�ng �s popular �n ch�na. in th�s sense, the latent 
lend�ng rate �s chang�ng.

20 lack�ng effic�ent cred�t r�sk management, banks �n emerg�ng markets would greatly d�scount 
collateral assets.

21 There are two extreme s�tuat�ons. if 1 1C
tr+ = , accord�ng to equat�on 12,
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 The opt�mal �nvestment rat�o should be δ*=1, that �s, to put the�r whole �ncome �n the real 
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 dump�ng all real estate assets would be the opt�mal cho�ce—�n other words, δ*=0. The cred�t 
market, however, �s not clear �n these two s�tuat�ons, so these two solut�ons do not hold.  

22 The m�ddle term equals
 

1 *(1+ )(1 )
C
t

Rr
r
ρ

δ+ =
−

  

23 The follow�ng prov�nces and c�t�es are �ncluded: Be�j�ng, T�anj�n, hebe�, shanx�, Ne�mengu, 
l�aon�ng, J�l�n, he�longj�ang, shangha�, J�angsu, Zhej�ang, Anhu�, Fuj�an, J�angx�, shandong, 
henan, hube�, hunan, Guangdong, Guangx�, ha�nan, chongq�ng, s�chuan, Gu�zhou, Yunnan, 
shanx�, Gansu and N�ngx�a.
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24 The reform of hous�ng markets �n ch�na started less than 10 years ago. T�me-ser�es data of 
real estate pr�ces are very l�m�ted.

25 s�nce data about the asset allocat�on var�able �n the theoret�cal model are unava�lable, we 
use the sp�llover var�able as the proxy for the portfol�o allocat�on to see �f there �s speculat�ve 
behav�our.   

26 data on the renm�nb� counterpart of fore�gn reserves are not access�ble as requ�red by our 
theoret�cal model.

27 There are some other �mport-control var�ables, such as demograph�c structure, the populat�on 
growth rate, bank mortgage rates, the stock of real estate and the portfol�o allocat�on to 
secur�t�es. monthly prov�nc�al data of these var�ables are not ava�lable, so we put them �nto 
the constant because we assume that these var�ables are relat�vely stable �n the short term.

28 εit = ki + uit : i represents the cross-sect�onal �nformat�on, t represents t�me, k �s the fixed 
effect. The hausman Test w�ll be conducted to determ�ne wh�ch of the two effects—fixed and 
random—�s relevant for our panel data analys�s (hs�ao 2003).

29 We abandon the data from Q�ngha�, X�nj�ang and X�zang because of �ts �ncompleteness. 
For two m�ss�ng observat�ons of the land pr�ce and res�dent�al �ncome, we use smooth�ng 
mod�ficat�on.

30 The reason for �ns�gn�ficance of res�dent�al �ncome �s that people can eas�ly access the 
speculat�ve real estate market by borrow�ng to cover the down payment. s�m�lar mechan�sms 
can expla�n the �ns�gn�ficance of enterpr�se profits and losses of loss-mak�ng enterpr�ses. even 
�f land pr�ces can affect real estate pr�ces, a transact�on cannot be reached w�thout enough 
l�qu�d�ty. Therefore, land pr�ces are not s�gn�ficant after controll�ng monetary l�qu�d�ty. 

31 such contrasts could be because �nd�v�dual cross-prov�nc�al �nvestment �s much more 
�nconven�ent and costly than enterpr�se �nvestment, because enterpr�ses can borrow and lend 
from each other freely and thus enjoy �nd�rectly the h�gh return of real estate �nvestment �n 
other areas. 

32 As long as people’s worr�es about future �ncome pers�st, surplus sav�ngs w�ll not d�sappear 
even �f the renm�nb� apprec�ates and res�dents’ d�sposable �ncomes �ncrease.
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