
Barens, Ingo; Flaschel, Peter; Hartmann, Florian; Röthig, Andreas

Article

Kaldorian boom-bust cycles in the housing market

Intervention. European Journal of Economics and Economic Policies

Provided in Cooperation with:
Edward Elgar Publishing

Suggested Citation: Barens, Ingo; Flaschel, Peter; Hartmann, Florian; Röthig, Andreas
(2010) : Kaldorian boom-bust cycles in the housing market, Intervention. European Journal of
Economics and Economic Policies, ISSN 2195-3376, Metropolis-Verlag, Marburg, Vol. 07, Iss.
2, pp. 361-375,
https://doi.org/10.4337/ejeep.2010.02.12

This Version is available at:
https://hdl.handle.net/10419/277196

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.4337/ejeep.2010.02.12%0A
https://hdl.handle.net/10419/277196
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Kaldorian boom-bust cycles 
in the housing market

Ingo Barens*, Peter Flaschel**, Florian Hartmann***
and Andreas Röthig* ,****

We show that the Kaldor (1940) trade cycle mechanism can be meaningfully 
applied to the market for residential housing space, since the demand for hous-
es may be positively related to the housing price in a mid-range price domain, 
while it is downward sloping for house prices suffi  ciently small as well as suf-
fi ciently large. Confronted with the current supply of houses this gives rise to 
multiple equilibria. Th en the employed nonlinear house demand schedule is 
coupled with backward-looking house price expectations and a planar dynam-
ics is obtained with the same range of model-consistent expectations equilibria 
as in the partial situation studied beforehand. Th e model however is not de-
pendent on the backward oriented expectation scheme, but also applies to the 
case of myopic perfect foresight. Th e nonlinear demand function for houses in 
connection with changes in the housing stock initiates sudden reversals from 
booms into busts and vice versa, which from a mathematical point of view give 
locally rise to fold catastrophes at the bifurcation points, with the dynamics be-
ing described by relaxation oscillations from the global perspective.
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»Success breeds disregard of the possibility of failures. Th e absence of serious fi nan-
cial diffi  culties over a substantial period leads [...] to a euphoric economy in which 
short-term fi nancing of long term positions becomes the normal way of life. As a 
previous fi nancial crisis recedes in time, it is quite natural for central bankers, gov-
ernment offi  cials, bankers, businessmen and even economists to believe that a new 
era has arrived.« (Minsky 1982: 213)

1. Introduction

As the bursting bubble in the US housing market was the starting point of the current glo-
bal fi nancial crisis, it is certainly of great interest and importance to understand which forces 
drive the housing market and the recurrent boom-bust cycles that could be observed in the 
US housing market over the past decades. In this respect we want to show that there may 
be a specifi c nonlinear economic mechanism at work in the market for residential property 
which can explain the sudden reversal of a boom into a bust and vice versa.

Our point of departure for the description of such a mechanism characterizing the 
housing market is Kaldor’s (1940) nonlinear approach to the explanation of the trade cy-
cle which we here reinterpret appropriately through a law of motion for housing prices and 
the expectations driven boom-bust cycle it can imply. In Kaldor’s original contribution the 
business cycle was driven by the nonlinear investment function, the dynamic multiplier 
process and capital accumulation, while we here adopt a mechanism that initiates boom-
bust cycles in the housing market through house price dynamics, corresponding price ex-
pectations and changes in the stock of houses.

Th e Kaldor-type nonlinear demand schedule is characterized by two shifts in the re-
lationship to the housing price. Confronted with the supply of houses, multiple equilibria 
arise, among them a boom and a bust equilibrium. Th is will be a prerequisite to establish 
later on boom-bust cycles with the help of movements in the housing stock.

Upwardly adjusting supply in housing can in the case of multiple equilibria lead to 
the loss of the boom equilibrium, implying that the bust equilibrium becomes a global at-
tractor to which prices and expectations converge. Such bust equilibria are interacting with 
falling supply in housing which sooner or later gives rise to the disappearance of the bust 
equilibrium and thereafter an upward dynamics to the again existing boom equilibrium. 
Th is process will repeat itself as long as the demand schedule for houses remains fi xed. It is 
not dependent on the backward oriented expectation scheme we start from, but also ap-
plies to the case of myopic perfect foresight.

It is known from the literature on the Kaldorian trade cycle model (e.g. Chang/Smith 
[1971], Varian [1979], Lorenz [1993], Tu [1994] and Flaschel [2009]) that this situation can 
be further analyzed using methods from catastrophe theory as well as relaxation oscilla-
tions. A nonlinear demand function for houses in connection with changes in the hous-
ing stock thus initiates sudden reversals from booms into busts and vice versa which from 



Barens/Flaschel/Hartmann/Röthig: Kaldorian bom-bust cycles 363 

a mathematical point of view give locally rise to fold catastrophes at the bifurcation points, 
with the dynamics being described by relaxation oscillations from the global perspective.

In order to relate our model to actual events in the housing market and to give some 
empirical motivation for the applied Kaldorian mechanism put forth, a short overview of 
the US-housing market is provided in the next section.

2. Th e US residential house market: Some observations

Th e popular Case-Shiller house price index, which is based on quarterly data of nominal 
house prices throughout the US, had its peak in the second quarter of 2006. Th is was an all 
time high which marked the peak of the successively built-up housing bubble. After that 
point a rapid decline in the index could be observed which refl ected the burst of the bub-
ble and therefore the turn from a boom into a bust. No recovery in form of a halt in the 
downward trend of the index had been visible until summer 2009. All this followed after a 
boom of almost a full decade of thriving price increases since the year 2000. For a detailed 
description of the development see Baker (2008).

In their assessment of housing markets Muellbauer and Murphy (2008) found that 
agents are driven mainly by psychological forces and therefore cause inherent regularities 
in the housing price dynamics which seem to be in line with a systematic overvaluation. 
Housing prices are regarded as being mispriced and markets therefore not effi  cient. When 
fundamentals exercise their full pull on prices, corrections may be accompanied by exag-
gerated expectations of deep falls which are partly self-fulfi lling.

 In an IMF working paper before the downturn, Schnure (2005) for example gave the 
following assessment of the market situation:

»[...] while some of these gains refl ect catch-up following slow appreciation in previous 
years, recent increases have been particularly rapid, and may be ahead of fundamentals.«

A change in the structure of the mortgage market from on-balance sheet lending of banks 
to a system of securitization of mortgages and loans was intended to smooth the stop-go 
credit cycle in housing fi nance and, via several transmission channels, to moderate output 
volatility of the whole economy. For an investigation of diverse feedback channels between 
the housing market and the macroeconomy see Goodhart and Hofmann (2008).

Th is liberalization of mortgage markets meant a shift from the local banks to nation-
al and global fi nancial markets. Subprime lending became an important business. A huge 
number of clients endowed with seemingly cheap mortgages in order to purchase their own 
homes, had a propensity to consume larger than one. It is a simple economic truth that this 
is not sustainable. Risks were no longer assessed with reasonable regard to the specifi c bor-
rower. Th is led to a tremendous underestimation of default risk and eventually became the 
reason for breaking credit chains and a continuing distrust among banks. Problems arose 
when the Fed had to increase interest rates and the monthly installments could no longer 
be aff orded by a large part of the mortgagers.
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A variety of explanations were given at that time why the boom could be maintained 
or might even be followed by a slow appreciation. One reason which was mentioned was 
the level of house supply. Th e level was as low as in previous boom-bust cycles when house 
prices stabilized. In addition, housing supply was less speculative than in the decades be-
fore the 1990s, indicated by a low level of inventories in relation to the number of house 
sales (Schnure 2005). Th is fact suggests the view that a decline in housing demand would 
not necessarily lead to a large downswing in prices. However, all these optimistic scenarios 
have been proven wrong.

Instead of price volatility moderation by improved credit allocation, markets were 
swept with liquidity. Cheap fi nance combined with an illegitimate practice of lending to 
private clients without suffi  cient income fi red the price rally fi rst and the foundation was 
laid for the following breakdown. One has to conclude that the pattern of boom-bust cy-
cles in the housing market had been by far not obsolete, but then stroke back with a venge-
ance. Th e following model should highlight a mechanism at work in this particular market.

3. Kaldorian boom-bust cycles in the housing market

We explore a highly stylized model of the housing market which features a nonlinear de-
mand function for private housing. Th e kind of nonlinearity is drawn from the Kaldorian 
investment function used in his model of the trade cycle. We show that the Kaldor (1940) 
trade cycle mechanism can be meaningfully applied to the market for private housing, since 
the demand for houses may be positively related to the housing price in a mid-range price 
domain, while it is downward sloping for house prices suffi  ciently small as well as suffi  -
ciently large. Confronted with the current supply of houses this gives rise to 1 or 3 equilibria 
(booms, busts and unstable). We couple the nonlinear house demand schedule with purely 
backward-looking house price expectations and get a planar dynamics with the same range 
of model-consistent expectations equilibria as in the partial situation studied beforehand. 
At fi rst the model has to be set up via the laws of motion for the price formation and expec-
tations. Th e demand function must be characterized formally as well.

Th e demand for houses depends negatively on the price for houses when the stock of 
houses is either low or high. In the range in between, for a medium domain of the stock of 
houses, the relationship is however reversed. Rising prices here induce increasing demand 
and one can interpret that for high as well as low stocks we have the expected normal reac-
tion with respect to house price movements. Th e reversed reaction can be explained by an 
overall climate where several factors make people believe that it is generally desirable and 
practically riskfree to purchase property and become a home-owner. Th is climate is deter-
mined by institutions like the government, the central bank, the media and the fi nancial 
industry in a rather active way, as well as by social factors like the relative standing in soci-
ety or demographical developments. All relevant factors for housing demand beside the ex-
pected future price of houses could be summarized under this house purchasing climate. 
Technically speaking all exogenous variables form the climate, whereas the price expecta-
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tions will be endogenously determined in the model and thus kept static for the moment. 
Shiller (2007) fi nds that the housing boom could be best explained in terms of a psycho-
logical theory that sees the investment in housing as a kind of social epidemic. In normal 
times the general mood does not support a buying frenzy when prices go up. But as soon as 
several non-price impacts culminate to a critical mass, the usually ultimate factor for a buy-
ing decision, the purchasing price, becomes secondary. When switching to the midrange 
regime of a positive dependency of demand from prices, the climate starts dominating buy-
ers’ decisions. Former US-President George W. Bush stated in 2002: »We want everybody 
in America to own their own home« (Ferguson 2008). A policy promoting this idea con-
tributes to the manifestation of many people’s desire to become a home-owner and this the 
more house prices are rising and thus stimulate their positive attitude to the housing mar-
ket. Investing money in houses instead of other assets promises a lot of advantages in such 
a political environment. Housing has always been seen as a secure investment and real-es-
tate seemed to be especially attractive after equity markets went down in the early 2000s. 
Other asset prices should infl uence the climate as well as low-interest rates which enable af-
fordability of houses even when prices are high. Moreover, rising house prices increase the 
value of the collateral. Loose lending practices of banks off ered easy access to mortgages 
for people who were previously excluded from it because of low income or discrimination. 
Once an atmosphere of massive attractiveness of home-ownership is generated, a kind of 
keeping-up-with-the-Joneses eff ect can give additional momentum to housing demand. As 
buying decisions are not independent from other people’s buying behavior in a socio-eco-
nomic environment, part of the spending behavior is imitated in order not to fall behind 
and to maintain a relative social status. Consumption patterns are learned from friends or 

Figure 1: Boom/bust situations: Single and multiple equilibria 
(for given price expectations)
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neighbors (Lavoie 1994 and 2004). As a consequence of the climate infl uence rising prices 
lead to rising demand via an increasing trust in the housing market. However, at a certain 
level the demand for houses reaches its peak and then starts to decline again with prices ris-
ing further. Th e normal price eff ect outweighs the positive climate eff ect then again. Expla-
nations could be the increase of the interest rate by the central bank, market saturation, re-
covery of other asset markets or a bust in real markets.

After the verbal description and justifi cation of the proposed housing market demand 
schedule, it will be formalized in the following: We denote by ph the price of houses, by 

e

hp  its expected value, by ( , )d e

h hH p p  the stock demand for houses with 1 0dH   or ≤ 0, 
2 0dH   and by H the stock supply. We assume that this stock demand is not fully active at 

each point in time, but only a portion of it, measured by the parameter αh. As percentage 
excess demand function we therefore postulate the relationship
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d

d e

h h h h

H H
h p p
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and assume that this determines the growth rate ˆ
hp  of the housing prices ph with speed βh. 

This basic component of the demand schedule is shown in Figure 1 for given values of house 
price expectations and various levels of the stock of houses. Depending on the level of the 
housing stock H the model can exhibit up to three price equilibria.

We thus assume that the housing market is characterized by the following situations: 
At equilibrium 1 and 3 we have a normal type of housing demand, while around 2 the de-
mand for houses is increasing with their price ph. Ignoring e

hp , equilibria 1 and 3 are sta-
ble, while point 2 is unstable.

We now extend the above situation to the two laws of motion by going from static to 
backward looking adaptive expectations.

 ( , )d e

h h h h hp h p p   (1)

 1e h
h e e

h

p
p

p
 
 
 
 

 (2)

Th is adds the dynamics of house price expectations to those that drive actual house price 
formation. Equation (2) can be rewritten as

 e e

h e h hp p p 


 (3)

We therefore have a growth law for housing prices that is coupled with a diff erential equa-
tion for house price expectations. Th e study of this system of diff erential equations is the 
subject of the following section.
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4. Stability analysis

Under suitable parameter constellations in an economically meaningful range, the postu-
lated laws of motions will give rise to three equilibria when the intensive housing demand 
function hd equals zero and expected prices equal the current prices. Th e intensive housing 
excess demand function hd is zero when supply is exactly met by demand. Th is causes the 
price dynamics to come to a halt and the market is put onto the curved isocline. For infi -
nitely fast adjusting price expectations the housing market becomes located at the 45°-line. 
Th e intersections of both curves deliver the steady state points of the whole system. Whether 
the points of rest are stable or not, has to be investigated by evaluating the Jacobians at the 
respective equilibria. Th e system has three steady states (see also Figure 2), where 0 0e

h hp p  
holds true. Th e Jacobian reads at the steady states:

0 01 2

0

d d

h h h h h h

e e

H H
p p

J H H
   

 

 
 

 


 
       

 
We assume that

1 2( , ) ( , ) 0d e d e

ho ho ho hoH p p H p p      if and only if    1

2
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d e

ho ho

d e

ho ho

H p p

H p p


  (4)

holds in cases 1 and 3, which states that the positive eff ect of changing house price expecta-
tions is dominated by the actual and negative housing price eff ect as far as marginal chang-
es are concerned. Th is sum is > 0 in equilibrium 2. For det J there holds:

1 2
0 0

1 2
1 1

[ ] 
d d

d dh h
h e h h e h

p p
det J H

H
H

H H

H
     


   

 
 
 

i.e., we get det J > 0 in the equilibria 1 and 3 and det J < 0 in the equilibrium 2, which in 
the latter case gives a saddle point.

Th e kind of adjustment to the asymptotically stable equilibria can be stated more pre-
cisely. One can show that the stable equilibria are nodes, not spirals by showing that the dis-
criminant 21

2
( )trA det A    is of the form 2( )a b  and subsequently larger than zero.

Th e Implicit Function Th eorem allows to calculate the slope of the ph = 0-isocline as 
follows:

1

2

( ) 0
d

e

h h d

H
p p

H
  /  in points 1 and 3 and ( ) 0e

h hp p /  in point 2.

Th e implied situation is depicted in the form of a phase diagram of the dynamics in Figure 
2. Th is fi gure expands what is shown in Figure 1 if assumption (4) holds and if (0, 0) 0dH 
is assumed, in which case the origin of the phase space is a saddlepoint. Note however that 
the basins of attraction of the two stable equilibria are no longer easy to determine though 
one can conjecture that they are separated by the stable arms of the saddlepoint dynamics.

•
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After having shown that local stability exists at least for two of the three equilibria, our con-
cern now is the viability of the global dynamics. We will restrict our analysis to graphical 
means that will allow for a proper treatment nonetheless. Th e assumptions made above im-
ply the following global situation in the case where three stationary housing market equi-
libria exist. Figure 2 shows the dynamics of housing prices and of adaptively adjusting hous-
ing price expectations. Th e drawn box reduces the range of possible values for the variables 
on economic grounds. A sensitive analysis is needed to restrict the phase space to economi-
cally meaningful values of the price variables. First, all negative values can be excluded from 
the analysis. Furthermore all dynamics on the boundary of the compact subdomain of the 
phase space point into this domain. Th is is fairly easy to see, since the housing stock H has 
not started to move yet and is therefore still a given parameter. Th e phase diagram as such 
off ers suffi  cient insight as an analytical device for the moment. Any trajectory starting in-
side the indicated box will stay inside and converge to one of the two attracting equilibria. 
Th e basins of attraction are divided by a separatrix which is equivalent to the stable arm of 
the saddle equilibrium’s dynamics. Th e global dynamics is not attracted by this equilibri-
um. Its attracting domain is of measure zero in the domain of all converging trajectories. 
Th erefore an arbitrarily chosen starting point within the box necessarily leads to one of the 
locally stable equilibria, because the economy is in the basin of attraction of either the low-
er or the upper equilibrium.

5. Th e dissolution of boom and bust equilibria through 
slowly adjusting housing supply

Our considerations so far have been concerned with the short run where the housing stock 
remained fi xed. When we take into account that this variable starts moving in time, the sit-
uation gives rise to permanently changing regimes with respect to booms and busts similar 
to what has been investigated for the Kaldorian trade cycle in Varian (1979), see also Flaschel 

Figure 2: Th e dynamics around the 3 interior equilibria of the model
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(2009, chs. 3,7). Th e driving force behind these regime changes is the continuously moving 
stock of houses. Given that the assumption above made regarding the direction of the stock 
adjustment is true, the increase of housing supply associated with a boom phase gives way 
to the disappearance of the upper equilibrium. A reduction of the housing supply in con-
nection with an unaltered demand schedule in a bust, causes the lower equilibrium to van-
ish at one point. In order to leave the analysis tractable in the easiest way without restricting 
the results, the dissolution of the equilibria shall be done under a perfect foresight expecta-
tion scheme which saves us one law of motion, since we have already shown before that the 
qualitative characteristics with regard to existence and stability of the boom and bust equi-
libria do not depend on the employed expectation formation scheme.

Th e situation shown in Figure 2 has a well-defi ned limit case, as presented in Figure 3, 
the case of myopic perfect foresight. In this limit case the economy is always on the 45 de-
gree line which is approached vertically with infi nite speed. We note that the curved iso-
cline is shifting upwards with increasing housing supply (and thus in the boom phase of 
this market) and downwards in the bust phase. Th e housing market is therefore character-
ized by a tendency that leads to the disappearance of boom equilibria in the boom phase as 
well as the dismantling of bust equilibria in the bust phase in the course of time. Th e naive 
adaptive expectations mechanism leads to results that do not diff er qualitatively from the 
results obtained under the assumption of myopic perfect foresight.

Figure 3: Th e ideal limit case: Price adjustment under myopic perfect foresight

Th e housing stock H can therefore be interpreted in correspondence to Kaldor (1940) as 
a slow, continuously changing variable which causes shifts of the ph = 0-isocline. As these 
shifts might eventually result in the loss of one of the stable equilibria and the saddle point, 

•
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we then get stable booms or busts for a given stock of houses at specifi c points in time. Ad-
justment to the unique equilibrium points is ensured by the fast price and price expectation 
variables. But as the movement of H goes on, e.g. in a boom situation, the market becomes 
saturated and the supply of houses decreases again. Th is supply squeeze causes a shift of the 
isocline back into the direction where three equilibria are reestablished. After some time a 
point could be reached when the shortage in housing supply becomes so severe in connec-
tion with slightly falling prices, that the isocline moves far enough to lose the upper equi-
librium and the unstable saddle equilibrium.

A sudden downward jump in housing prices and subsequently in expectations about 
them occurs. Th e consecutive process could be characterized by slowly upward moving 
prices and expectations. Excess capacities are decumulated and the bust reaches its fl oor. If 
this process continues with suffi  cient strength, the hp  = 0-isocline will once again intersect 
with the e

hp  = 0-isocline in the three equilibrium points. Th e bust continues as long as all 
three equilibria are kept in existence. Th e bust turns into a boom when supply scarcity re-
quires an upward jump in ph, initiated by the loss of the lower stable equilibrium. Figure 
2 shows that there should exist a compact subdomain of the whole phase space where all 
dynamics point inwards everywhere on the boundary. Th e drawn box only contains val-
ues of ph and e

hp  > 0. Moreover it should be restricted to non- catastrophic values, since ph 
and e

hp  = 0 are economically not justifi able and might deliver nonreliable results. Th e sub-
domain must be limited to price values that are economically reasonable and empirically 
observable. Th is would allow to construct a stable limit cycle in the ph,

e

hp -dynamics. Th is 
limit cycle would attract all relevant trajectories. No trajectory that originates in the box can 
leave it. Th e analysis of the resulting limit cycle must be left here to a graphical treatment.

Figure 4: Bust-driven downward shifting housing supply and the emergence 
of a single globally attracting boom equilibrium

•
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6. Fold catastrophes and relaxation oscillations 
in the housing market

In order to further simplify the analysis we assume myopic perfect foresight of agents in the 
housing market with respect to the evolution of prices. One of the two laws of motion col-
lapses into an equilibrium condition. For infi nitely fast adjustment of the price level expec-
tations, the steady state condition e

h hp p  is fulfi lled in every point of time. Th e parame-
ter βe approaches infi nity in this extreme case. Th is means instantaneous adjustment to the 
housing market equilibrium curve, the hp  = 0-isocline. So we are left with just one law of 
motion for the price level. Th e housing supply can be regarded as a parameter in the short 
run, but should become a variable in the long run. Employing catastrophe theory the local 
behavior of the system dynamics can be studied in more detail at the critical points where 
the boom phase ends and the switching to a bust occurs, respectively the bust ceases and the 
boom starts. Th ese transitions must be executed by jumping processes of the fast variable, in 
this case the house price level, from one area of the state space to another. Th ese jumps are 
called catastrophes. We will investigate here the simplest form of catastrophe, the so-called 
fold catastrophe. Having classifi ed the stock of houses as the slow and the price level as the 
fast variable, we can track the interaction of the upper and lower short run equilibria with 
the long-term dynamics in the H,ph-phase space.

Figure 5: Boom-driven increasing housing supply and the return 
of a globally attracting bust equilibrium

Th e points ph1 and ph2 are stable equilibria in the short run, as long as H, the housing stock, 
does not evolve. But H is no more a given magnitude and starts to move. Boom situations 
are associated with upward adjusting housing supply, whereas busts interact with down-
ward corrections of the supply. Nothing happens until the housing stock arrives at a sensi-
ble value that allows no more to maintain the prevailing equilibrium, but gives rise to a bi-
furcation point. Th e bifurcation set of the catastrophe manifold are exactly the short-run 
equilibrium positions ph1 and ph2 where the qualitative characteristic of the economic situ-
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ation turns around. Th ese short-run equilibria have continuously moved to these states as 
a result of the slow motion of H. Taking a look at the lower equilibrium ph1, shows that the 
point of rest has moved that far downwards that no further movement in the same direc-
tion is possible along the housing demand curve. Th e downward shifting supply of houses 
therefore enforces the loss of the stable point here and necessitates a jump in ph to the right. 
A new stable equilibrium is established on the housing demand curve’s descending right 
arm. Th e market jumps from a bust into a boom. Being initially in a boom, the description 
applies just the other way around.

Th e extension to the situation of backward-looking behavior is straightforward. Th e 
diff erence is that the singularities lie on the house market equilibrium curve in the , e

h hp p - 
space. Th en the housing supply would only in the background determine the long-run po-
sition. As the analysis is of purely local nature, it only tells us that at the bifurcation points 
singularities exist which are of a fold catastrophe type and lead to qualitative changes of the 
economic characteristics.

Figure 6: Singularities, fold catastrophes and relaxation oscillations 
in the myopic perfect foresight case

With only one law of motion left for the short-run, we are able to study the global dynamics 
of the housing market system in an easy way. Global dynamics are restricted to a compact 
domain in the , e

h hp p -space. All dynamics from outside this domain are attracted by it. All 
dynamics within the domain are bound in it. Th is is guaranteed by the motion of the hous-
ing stock which is in the short run a given parameter. As the stock becomes a slowly chang-
ing variable it continuously moves upward in association with boom states and shrinks in 
bust environments. Th is more long- run oriented view on the housing market shows the 
switching processes inherent.
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Figure 7: Th e long-run volatility of housing prices from the perspective 
of relaxation oscillations

Th e movement of H causes the prevailing (short-run)equilibrium to vanish eventually. 
Booms suddenly turn into busts, busts immediately turn into booms. But from a long-
run perspective the process is stable in the sense that it repeats itself as long as the demand 
schedule remains fi xed. Mathematically speaking the interaction of the short-run equilibria 
with the very sluggish adjustment in the supply of houses and subsequently the housing 
stock, gives rise to a stable relaxation oscillations limit cycle. Relaxations oscillations here 
come about because of the reduction in dimension of the model due to the transition of a 
dynamic into an algebraic equation. Being noted that it is necessary to demonstrate that 
the characteristics of the dynamics are not aff ected by this procedure. Th e method is only 
appropriate if the dynamics are structurally stable, meaning equivalent for fi nite adjust-
ment speeds and the limit case.

Plotting these dynamic patterns for the housing price against time delivers ongoing 
wave-like fl uctuations. Overtime an extremum is obtained, the price falls sharply down or 
increases rapidly. Figure 7 captures the course of the time pattern of ph.

1

7. Conclusions

We have shown in this paper that a demand function for residential property which is up-
ward sloping in housing prices in a midrange area of the price space (and as usual downward 
sloping outside of this range) can give rise to multiple equilibria under static housing price 
expectations. In addition, making such expectations endogenous through a simple adap-

1 Th e relaxation of the assumption of myopic perfect foresight in favor of adaptive expectations 
would enable a better empirical fi t of the time series. Th e vertical parts would fl atten and could re-
spectively show negative or positive slopes instead of jumps.
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tive adjustment, we show the existence of two stable and one (midrange) unstable equilib-
rium in the phase space composed of housing prices and their expected values. Th is situa-
tion also extends to the case of myopic perfect foresight as the natural limit case of adaptive 
expectations that adjust with ever increasing speed.

Next the basins of attraction of the obtained boom and bust situations were investi-
gated in more detail and also their change in the case of a sluggishly adjusting supply of res-
idential space, which lead to fold catastrophes for suffi  ciently large changes in the supply 
of houses. Combining these isolated boom and bust situations in a joint phase diagram, 
we fi nally showed from the global point of view the emergence of so called relaxation oscil-
lations in the housing market where booms suddenly change into bust situations and vice 
versa when critical thresholds in the supply of residential space are passed, giving rise to the 
existence of boom-bust cycles in planar systems for myopic perfect foresight and in a 3D 
phase space in the case of adaptively formed house price expectations.

Future work along these lines should integrate a debt fi nancing process (mortgages) into 
such boom-bust cycle generating mechanisms and consider the specifi c contributions of debt 
accumulation and of changes in the loan rate in the formation of such boom-bust cycles.
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